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M E X IO CY 4 AP CTH BEHH®bB © CTAHOAOAPT

OBMEH OAHHbBIMU MPU CUNTbIBAHUN MOKA3AHUIA CUETUMKOB.
TAPUOUKALNN 1N YNIPAB/IEHNN HATPY3KOW

O6MeH AaHHbIMK MO N10KANLHOW WKuHe

Data exchange for meter reading, tariff and load control. Local bus data exchange

[ata BBegeHns — 2013—01—01

1 O6nacTb NPMMEHEHMUSA
11 O6nacTb NpMMeHeHus

HacTosAwmii ctTaHgapT onucbiBaeT Npoueaypy 06MeHa faHHbIMW MO SIOKa/IbHOM LIMHE B Clyyae, Korga
HECKO/IbKO TapudHbIX YCTPOICTB, pacnpefesieHHbIX B MPOCTPaHCTBE, COEANHEHO crneuuanbHol WNHONR. Cun-
TbiBaHWE AaHHbIX 3TUX TapUPHbIX YCTPONCTB MOXET OCYLLEeCTBAATLCSA NOCPEACTBOM MOAK/IOYEHUS Nporpam-
MUPYIOLLLE-CUNTBIBAKOLLETO YCTPOCTBA K LLEHTPASIbHOMY MarHUTHOMY pasbemy.

CTtaHgapT ycTaHaBnvnBaeT TpeboBaHusl, NpeabsaBAsemMble K annapaTHbiM CpefCcTBam U NpoToKoam Ans
NokanbHbIX cucteM. TpeboBaHWA ANA AUCTAHLMOHHbLIX CUCTEM pacCMaTpuBaloTCs B APYroM CTaHaapTe.

HaCTOSIWMIA CTaHAApPT PacnpoCTPaHSAeTCs Ha CUCTEMbI C JIOKa/IbHON LWMHONM. B 3Tux cuctemax nopra-
TMBHOE MpOorpaMMupyloLLe-cunTbiBalollee YCTPONCTBO {fasiee — nepBMYHas Unu ynpasnswouwas craHuus/
KOHTPO//IEP) COEAUHSIETCS C HECKO/IbKUMU TapUgHbIMU YCTPOWCTBAMU, TaK Ha3blBAEMbIMU BTOPUYHBLIMU UK
pabourMy CTaHUUSIMUK, Yepes LUKHY, UMEIOLLYH T1OKYI CTPYKTYpY. KOHTponiep coefuHsieTcs C LWUHOI ¢ no-
MOLLbI0O MarHMTHOro (MHAYKTMBHOrO) pasbema. Cama no cebe LWiMHA NaccuBHa, a Bce TapugHble yCTPoCcTBa,
KOINYECTBO KOTOPbIX OFPaHNYEHO, 3/1IEKTPUYECKM N30/IMPOBaHbI OT Hee.

B kauecTBe OCHOBbI MPOTOKO/1Aa MPUHATA MOAE/b B3aMMOCBA3M OTKPbITbIX cuctem (BOC) B COOTBETCTBUM
¢ ISO 7498—84, copepxaliasn yeTbipe ypoBHA: (hU3NYECKUNIA, KaHA/IbHbIA, CEaHCOBbLIA U NPUKITALHOIA.

MpoTokon obecneynBaeT CUMTbIBAHNE M NPOrpamMMUpoBaHme TapugHbIX YCTPOINCTB, NO3BONSAET 06HapY-
XMBaTb U UAEHTUMLMPOBaTL Tak Ha3biBaeMble «3abbITbie» CTaHLMU, KOTOpble He 3aperncTpupoBaHbl B 6ase
OAaHHbIX MOPTATMBHOIO KOHTpO/I/Iepa.

MpoTokon paspaboTaH cneynansHO AN CPeACTB, ONPeesAioWmnX KaYecTBO U KONMYECTBO NoTpebse-
MOV 3/1eKTPO3HEePrum, a Takke ANA CPeACcTB U3MEPEHNS MPOYHOCTU 3N1EKTPUYECKON n301aummn. XoTa NPOTOKO
UMeeT onpejesieHHy0 Hanpas/ieHHOCTb, ero NPUMEHeHNe ocTaeTcs 3a noTpebutenem. Vcnonb3osaHne no-
Ka/IbHOW LIMHbBI f@aHHbIX 4719 CUCTEM CBSI3U TNa «ToYka — TOYKa» Takke npeporatuBa noTpedutens.

1.2 HopmaTuBHbI€ CCbIJIKK

B HacToALWeMm cTaHfapTe MCMONb30BaHa HOPMaTMBHAS CCblIka Ha creaytowuii cTaHaapT. Ans gatmpo-
BaHHOW CCbI/IKM NPUMEHSAIOT TONbKO Yka3aHHOe M3AaHne CCbI/IOYHOTo CTaHAapTa, AN HeJaTupoBaHHONW — No-
cnefHee nsgaHvie (BKOYas BCe N3MEHEHNS).

ISO 7498—8 4 [fon. 1—84 ISO 7498—84. Information processing systems. Open Systems Intercon-
nection. Basic Reference Model (Cuctembl 06paboTkm MHpopmaumu. BaanmocBsasb OTKpbITbIX cuctemM. baso-
Bas aTa/IOHHasA MOAENb)

1.3 TepMuHbl 1 onpepeneHus

B HacTosWweM cTaHgapTe NPUMEHEHb! cregyolwme TePMUHbI C COOTBETCTBYHOLWMUMY ONpeaeneHnsMu:
agpec (address): MNocnepoBaTtenbHOCTb ABOUYHbLIX CUTHAMIOB, ONpefensiolwas Mecto pacnosiokeHus
o6bekTa CBSI3V WU YNCNOBOI HOMeEp.

') 3ameHeH Ha ISO/IEC 7498-1:1994.

M3paHue ocuymansHoe
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AByHanpassieHHasa nepegadva (bidirectional transmission): Mepegava AaHHbIX MO Lenu B 1t060M (nony-
AynneKCHOM) Hanpas/eHun.

TapucHoe ycTpoliictBo (tariff device): dukcnpoBaHHoe yCTpoOKCTBO c6opa AaHHbIX, Kak npasusio, co-
eVHEHHOE NN UMBMELLLEHHUO C 3/1IEKTPUYECKUM CMETUMKUM.

3anpoc (query): MpoLecc NOCbISIKA CUTHANO0B A5 YCTAHOBMNEHUS CBA3N MEXAY CTaHLUAMM.

npAmas nepegada (direct transmission): MNepegaya curHana onpeaeneHHoN YacToTbl 6e3 MoayNAuun.

Bopa(Baud): EguHuua ckopocTu nepegaun nHcopmaumum (Mogynsaumm).

00K (BCD) (nBonYHO-AecATUYHOE KoaupoBaHue]: KogupoBaHue gecatuyHol umudpbl mexay 0 n 9 ¢ uc-
no/b30BaHMEM YeTblipex 6UTOB.

6uT (bit): HaumeHoBaHWe 415 4BOUYHON LMNPbI.

6ycep (buffer): BycepHas namsTs.

wuHa (bus): MNMpoBogHas cuctemMa CBA3W, COEAUHSAIOLWAN CTaHUMM 1 NO3BONSIOLWAA OCYLLECTBNATb UX
CBA3b B A@HHbIi MOMEHT BPEMEHM.

dnar (flag): CumBon, ucnosb3yemblii 4715 yka3aHus cneumdgmyeckoro cratyca ycTpoiictea unm Habopa
[JaHHbIX.

o6meH (exchange): MocnefoBaTenbHOCTb Nepefay Mexay YCTpoicTBamm HECKObKMX CTPYKTYp, CO-
CTaBNALWMX B LE/IOM Npouefypbl CYNTbIBAHUSA AaHHbIX AKX NPOrpaMMUPOBaHUA, HanpuMep:

MapLu 1Bkl CraHuyA BropuuHas CrpHuua
3 MwrygomritbMaers o
* CrpykTyp! OIN 1 6
u
* CTN«T*X 3anpoc*
Mowwakwbiroan» H
CTpyKkTypaoTseTa

OpraHusaums obmeHa

AVNCTaHLUUNOHHbIV 06MeH gaHHbIMU (distance exchange by data): O6MeH AaHHbIMU MeXAY O4HUM UK
rpynnow TapuHbIX YCTPONCTB M KOHLEHTPATOPOM AaHHbIX Yepe3 KOMMYTaLUOHHYI CeTb.

nokanbHbli 06MeH gaHHbIMU (local exchange by data): O6MeH faHHbIMK MeXay OAHUM WU TPYNnoii
TapudHbIX YCTPONCTB UK UX TPYNMo N NporpaMMumpyoLLie-CHNTbIBAOLW MM YCTPOVWCTBOM.

onpoc (poll): Mpouecc, cocToAWMA B MOC/eA0BaTENIbHOM 3anpoce CTaHUMii Ha nepegaydy AaHHbIX,

BbI6OPOUHLIN 3anpoc (sample inguiry): Mpouecc, cocTosALWMiA B 3anpoce OAHOM CTaHLMN UIN HECKOJTb-
KUX CTaHLUWIi Ha Npuem AaHHbIX.

OMPOCHBLIN cnucok (questionnaire list): Cnucok cTaHumii, Nnognexatwmx onpocy B Nopsiake, B KOTOPOM
OHW [0/MKHbI 6bITb ONPOLUEHbI.

6anT (byte): Habop 13 BoCbMM 3HauaLMX 6GUTOB.

nepesanyck (restarting): MNpoweaypa, ¢ NOMOLLbI0 KOTOPOW CTaHUMA MbiTaeTCA paspellnTb KOH(INKT-
HYI0 WM OLUMGOYHYIO CUTyaLMi0, BO3HMKLIYIO B npoLiecce obMeHa, NocpefcTBOM MOBTOPEHWUS HEBbIMOHEH-
HOIi nocnefoBaTeNbHOCTM MOCHIIOK U Nepeau.

npoTokon (protocol): Ha6op ycnoBHbIx npoueayp, Tpebyembix 418 o6ecneyeHns B3avMoAencTBna yaa-
NeHHbIX YCTPOWCTB C Le/Iblo UHMLMann3aumm n nogaepxaHus obmeHa gaHHbIMU.

npuemHuk (gaHHbIX) (receiver (data)]: YacTb TepMuHana, npMHUMaloLlas AaHHble U3 KaHana CBS3W,

nocnepoBaTtenbHOCTb (Sequence): YacTb npoueaypbl 06MeHa, BkIYalLWwas CTPYKTYpbl 3anpoca v
oTBeTa.

pasnunuarwmneca nocnegosatensHoctn (differing sequences): MNMocnegoBaTenbHOCTU, OTANYHBbIE OT
npoueayp nepesanycka.

MpumeyaHne — CTPyKTYpbl, NepesaHHble NepBrUYHOl CTaHLMEN, Pa3nMyatoTCs CBOMMM yNpaBAstoLwmmMy (kak
B C/ly4aB AUCTAHLMOHHOTO NPOrpaMMUPOBaHUA) WY MHAOPMALMOHHBIMW NOMSIMU (Kak B C/lydae MHOrOKaHas1bHOro Auc-
TaHLWOHHOTO CUMTBIBAHWSI).

naeHTudunkaymoHHble nocneposatenbHocTy (identification sequences): MocnegosatensHOCTU, CO-
OTBETCTBYIOLLME MpoLeaypamM nepesanycka.

MpumeuaHne — Bcnyyas owUGKM NPy NEPBOM 3arnpoce CTPYKTYpa, Nnepefasaemas nepBudHol CTaHumen ans
3TUX NOCNeA0BaTENbHOCTEN, AB/SETCH aGCOMOTHO UAEHTNYHOIA.

') Beucteme C B C '\
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MCTOYHUK (faHHbIX) [source (data)]: YacTb TepmuHana, nepegarollas faHHble B KaHan CBA3N,

cTaHuusa (station): COBOKYNHOCTb (PyHKLMOHANbHBIX YCTPOMCTB, BKAOYas TepMmuHas, obopyfoBaHue
ANA nepefjaun faHHbIX U YCTPONCTBA VX CBA3N.

nepeuyHasa ctaHumua (primary station): CTaHums, ocyLwecTBASIOWAasA NOMHOe ynpas/ieHe KaHasioM CBA3K,

BTOPUYHAs cTaHuus (secondary station): CTaHuus, NOAUMHAOLLAACA KOMaHAAM B COOTBETCTBUM C MPO-
Lueaypoin cBA3w.

CMHXPOHM3auusa (synchronization): Mpoueaypa, ocyliecTBasolas B3avMoAelicTBMe MNPOLECcCOB B
[OaHHbIA MOMEHT BpeEMEeHMU.

nporpamMmmupytole-cumMTbiBatouee yctpoicteo (MNCY) [device for drafting of the program and read-
out (HHU. TSP)]: MopTtatuBHoe obopynoBaHve ANS nNepefayn faHHbIX K TapuHbIM YCTPOUCTBAM WUW 3M1ek-
EDVNYECKMM cUeTUMKaM AN OT HKX.

BpemMs oxugaHusa (waiting time): 3agepxka, nocne KOTOpoi MPUHMMAETCS peLUeHue, YTo OXungaemMoe
co6bITME HE MPOU3OLLIO.

CTpyKTypa (structure): MNepegaya Habopa nocrnepoBaTesbHbIX 6/10KOB, COCTABASAOWMX MOMHOE CO06-
LeHve Ana NPpUHUMALOLLER cTaHLun.

none (6510k) (block): ®yHKLMOHA/IbHOE NOAMHOXECTBO M3 N 6aTOB B CTPYKTYpe.

1.4 CokpaleHus

B HacTosilem cTaHAapTe UCMONb30BaHbl Ceayolme CoKpaLleHns:
AADP — agpec nepBuyHOI cTaHuuu (Tabnuua A).
AADS — agpec BTOpUYHOW cTaHumu (Tabnuua A);
ACLE — «ntou (Tabnuua A);
ADG — o6wuii (rnaBHbIii) agpec;
ADON — paHHble (Tabnuua A);
ADP — apgpec nepBUYHOI CTaHLMUW;
ADS — ajpec BTOPUYHOI CTaHLuu;
ADTP — paHHble AUCTaHLMOHHOro nporpaMmmupoBaHus (tabnavua A);
AG — UWHMLMMPYIOLWMIA 3anpoc;
ALEA — cnyvaiiHaa nepemeHHas;
ANA — uncno 6aiitoB B nonie ADON (Tabnuua A);
ANAP — npeglecTBytollee c/ydyaiiHoe umcno (tabnuua A);
ANECHAU — uuncno 6aiitoB B Tabnumue A npu e4MHUYHOM OOMEHE;
APREC — npegablgyluii 3anpoc;
APSES — dnar cuHxpoxusaumm mexgy NPUKNAAHBIM n CEAHCOBBIM ypoBHAMY;
AR — BbIXOA 1 BO3BpAT, Xapakrepu3yioLive pasnuyarowmnecs nocneoBareibHoOCTY;
ARJ — OTK/IOHeHWe ngeHTudmkaumm (y40CToBEpPeHNUs NOA/IMHHOCTN);
ASO — KogupoBaHUWE c/lyyaeB OTBETA 3a 3anNpoC «3a0bITOW» CTaHLMUN:
ATAB — Tun gaHHbIX (Tabnuua A).
ATYPE — T1un onepauuu;
AUT — KomaHga naeHTudukauum (y4,0CToBEPEHNUS NOATMHHOCTN);
BDON — paHHble (Tabnuua B);
BERREUR — owwub6ka (Tabnvua B);
BFEx — okHo oxupgaHusa No x (Tabnuua B):
BNA — cnyvaiiHoe uucno (tTabnuua B):
BNDEROW — uncno 6aiToB B fuarHOCTMYECKOM Mosie B npouecce o6meHa (tabnvua B);
BNECHAU — uucno 6aiitoB B Tabnmue B npu egMHUYHOM 0BMEHE;
BNR — uwucno 6aiitos B nonie BDON (Tabnuua B);
BNSEQI — uncno ngeHTnyHbIX nocnegosatesnbHocTel (Tabnuua B);
BTIMOUT — owwubka no BpemeHun 3agepxku (tabnuua B),
BTOB — dpnar owmnbkm npu 3agepxke nocrefoBatesibHOro onpoca craHuuu (tabnuua B):
BTOCO — donar owmnbky Npn BpEMEHHON 3aAepxke cBa3n (Tabnvua B);
BTOE — cpnar ownbku npu 3agepxke nepefauu (tabnuua B);
BTOL — donar owmnbku npu 3agepxke KAHAIbHOIO ypoBHs (Tabnuua B):
CASO — kofupoBaHue c/lyyaeB OTBETa Ha 3anpoc «3abbITOW» CTaHLmMK;
CCITT — MexayHapoHblii KOHCY/IbTATUBHbI KOMWUTET No TenerpadHoli n TenedOoHHO CBA3W;
COM — KomaHAa,;
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CRC — uuknnyeckuii n3bbITOYHbIV KOA:

DASO — dpnar 3anpoca «3abbITol» CTaHUuK:

DAT — paHHble koMmaHz;

DES — cTaHAapT KoAMpOBaHUA JaHHbIX;

DIB — pnar komaHabl MHULMANM3auun WnHbI;

DNA — donar oTpuuaTesibHOro NoATBEPXAEHUS;

DON — paHHble;

DRJ — paHHble He NPUHATLI;

DSO — dnar «3abbIToi» cTaHLuu;

DTP — dhnar gucTaHUMOHHOro NPorpamMmmMmnpoBaHus:

DTR — chnar AUCTaHLMOHHOIO CYUTbIBAHUS;

ECH — oTBeT — KoMaHAa;

EMP — wmecTonosnoxeHue;

ENQ — 3anpoc:

EOS — nocnegHAs komaHAa NporpamMmMHOI CTPYKTYpbI;

E/R — nepepaya/npuewm;

ER — kom6uHauun ERLI, ERSES;

ERAP — owwbka B NMPUKNALHOM ypoBHe;

ERLI — owwubka B KAHA/IbHOM ypoBHe;

ERREUR — owwu6ka B NpOTOKONE;

ERSES — owwnbka B CEAHCOBOM ypoBHe;

ETCD — ob6opyfoBaHve TepMuHana nepefayv AaHHbIX;

ETTD — o6opyaoBaHve TepMuHana o6paboTkm faHHbIX.

FE — oKHO nepegaun.

FINEMI — koHeu nepegauu;

FINPHI — koHel ®PN3NYECKOIO ypoBHs:

FR — okHO npuema,;

FROMEXT — donar, BbICTaBNAEMbI/ BHELLIHAM NPOLLECCOM;

HF — BbicoKas yacToTa.

HHU — nporpammupyioLle-cuntbiBatolee yCTPOWCTBO (MopTatuBHOe CcuuTbiBawLwee YcTpoictso [CY),
Takxe TSP;

IASO — uHAMKATOpP OKHa 0XWAAHUS 415 BbI30BOB «3abbITbIX» CTaHLUIA;

IB — KOMaHza nHuumnanmnsaummn WuHbl;

ISO/OSI — B3anMMocBA3b OTKPbITbIX cuctem (BOC);

K — «knou;

LIPHI — dynar cuHxpoHunsaumm mexgy KAHATbHbBIM n ®@U3NYECKUM ypoBHSAMU;
LISES — dnar cuHxpoHusaunu mexgy KAHAIbHbIM n CEAHCOBbIM ypoBHAMU:
LON — pnvHa;

LSB — HavMeHbLUNii 3HAYUMBbIA 6UT.

LSUP — uucno 6aiiToB Nonsi AaHHbIX;

MSB — Hamb60nblUNiA 3HAYMMBIA BUT;

N — uucno;

NAO — cnyvaiiHoe 4ncno ans oTeeTa «3abblTol» CTaHUUK;

NAXx — cnyuaiiHoe uncno Nex;

NAXK — 3akogupoBaHHOE ciyyaiiHoe YuCrio;

NSEQD — uucno pasnuuHbix nocnefoBaTesibHOCTEN;

NTR — umMCno ANCTAHUMOHHBIX CYUTbIBAHWIA;

PAG — nopT MHULMMPYIOLLEro 3anpoca;

PAREP — cbnar oTcyTCTBMA OTBETA;

PHILI — donar cunxpoHusauun mexay PUN3NYECKUM n KAHATIbHBLIM ypoBHAMU;
REC — komaHfa ANCTaHLMOHHOIo NporpamMmMypoBanus (3anucu);

RECNU — Henosny4yeHuve:

RSO — oTBeT OT 3abbIThbIX CTaHLMIA;

RxD — npvem JaHHbIX;

SESAP — dnar cuHxpoHusauny mexgy CEAHCOBbLIM n NMPUKNALOHBLIM yposHaMy,;
SESLI — dcpnar cuHxpoHusaunmn mexgy CEAHCOBBLIM n KAHA/IbHBIM ypoBHAMY;

4
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TAB — Tun faHHbix (Tabnuua);

TACEO — CcOBOKYMHOE BpeMmsi 3afiepXku mMexay bavitamu;

TACEOM — mMakcumasibHOoe COBOKYMHOE BpeEMS 3afepXKu Mexay baitamu.
TAG — BpeMsA MHMLMaNU3NpYyoLLero 3anpoca,;

TAGM — MakcumasbHOoe Bpems 3anpoca nHuunanmsalmu;

TAO — BpeMms OTCyTCTBMSA GaiiTa.

TAOM — makcumanbHoe Bpems OTCYTCTBUA GaiiTa,;

TA10 — BpeMs OXuaaHus nepeoro 6aliTa;

TA10M — Bpems OxugaHus nepeoro 6aiTa (MakcmasnbHOe BpeMs 3afepXKu nopeoro 6aiita);

TOP — Tabnuua nporpamMmMupoBaHuns AaHHbIX;

TE — Bpems nepegauu;

TEMPO — yckopeHue:

TFE — Bpems, CBA3aHHOE C OKHOM nepejauv;

TFR — Bpems, cBAA3aHHOE C OKHOM Npuema,

TIMAX — MakcumanbHoe Bpems;

TOB — Bpemsa 3a4epXku nocsiefoBaTesibHOro onpoca CTaHuuu;

TOBM — makcumasnbHoe Bpemsi 3afiepXKu nocnefosaresisHoro onpoca craHumu,
TOCO — BpeMs 3a[lepPXKu CBA3N;

TOCOM — MakcumasibHOe BPeMs 3afepPXK1 CBA3N;

TOE — Bpemsa 3a4epXxku nepegauu;

TOEM — MakcuMasibHOEe BPeMs 3a4epXku rnepeayu;

TOL — Bpewms 3agepxkn KAHA/IbHOIO ypoBHs.

TOLM — makcumansHoe BpeMs 3agepxkn KAHATbHOIO yposHs;
TP — gucTaHUMOHHOE NporpamMmmmnupoBaHue;

TR — AuCTaHLMOHHOE CUUTbIBaHWE;

TRO — Bpewmsi 0TBeTA «3a6bITON» CTaHLWK,

TSP — nporpammupyioLe-cuuTbiBarlLee yCcTpoiicTeo, Takke HHU;
TxD — nepepgava faHHbIX;

ZDT — none faHHbIX CYUTbIBAHWUS Y NPOrpamMMnpoBaHus.

2 OO6MeH gaHHbIMW MO NNOKa/IbHOW LWMHE CO CTOPOHbI BTOPUYHOM (paboueii)
cTaHuum

2.1 O6uwme NoNoXeHus

MPOTOKON CYUTLIBAHUSI MO JIOKASIbHON LUMHE NpefHa3HayeH AN1S Nepecbiikn AaHHbIX N0 u3nyeckoi
cpefie OT OfHOro ycTpoicTBa wWAu 6GONbLIEro uyucna YCTPOWCTB, Ha3biBAEMbIX BTOPUYHBLIMU CTaHLMSAMMU,
K YCTPOWCTBY BBOAA faHHbIX, Ha3blBAEMOMY NEPBUYHON CTaHUMEN, WAn NporpaMmMmupytoLLe-cYnTbIBaIOLLNM
TEPMUHANOM, UM NPOrpaMMUpytoLLLe-CHUTLIBAOLWMM YCTpoiicTBOM (ganee — MCT u MNCY).

Cpepa nepegaumn siBnseTcs Npo6/1eMHO OPUEHTUPOBAHHON Cpefjoii: APpYrMMy C/I0BaMmn, OHa UCNoNb3yeT-
CA TONbKO AN5 nepefayn faHHbIX, OnpefenieHHbIX B HacTosAwWweM ctaHaapTte. Hu npu kakux o6cToaTenscreax
OHa He MOXeT 6bITb pacnpocTpaHeHa Ha pacnpegesnieHHble NnHUK ¢Basn (DLC) nnm TenedoHHblie KOMMYHMUKa-
Ly 6e3 CyLLeCTBEHHOWN nepepaboTkn O6LUNX NPUHLMNOB, N3N0XEHHbIX 34ecb. OAHaKo BCe 06LMe NPUHLMUMbI
(HanpaBneHne nepepayn, KOAUPOBaHNE faHHbIX U T. [.) COOTBETCTBYIOT [eCTBYOLMM CTaHAapTam.

2.1.1 ®YHKUMM CYNTbIBAHWNS NOKA3aHWUIA MO TOKaNbHOW LWIKHE

CunTblBaHWe NoKa3aHWii No IoKanbHON WKHe obecneynBaeT CBA3b MeXAy OTAeNbHbIMY YCTPOoNCcTBaMu
Wn yCTpoicTBamMu, pacnosioKeHHbIMW Ha OOLLEN LnHE.

MpoTokon AOMKeH nofaepxunBaTb HECKONIbKO TUNOB 06paboToK 3anpocos;

- AUCTaHUMOHHOE cunTbiBaHWe AaHHbIX. MNCY cobupaeT gaHHble, cogepXalinecs B yCTpOCTBax;

- AUCTaHUMOHHOEe nporpaMmmMmuposaHue. MNCY nocklnaeT faHHble K YCTPONCTBY, YTO6bl N3MEHUTL BCE Xa-
pPakTEPUCTUKM WM UX YacTb UKW CTepeTb fJaHHble. [1na obecneyeHns 3alnTbl AaHHbIX OT HECAHKLMOHMPO-
BAHHOrO AOCTyna Kaxgas akuus AUCTaHUMOHHOro NporpammmnpoBaHns [O/HKHA COMPOBOXAATLCS ABONHbLIM
noATBEPXAEHNEM C NOMOLLbIO KogupoBaHusa Tuna DES (cm. npunoxeHue B);

- 06Hapy)eHue 3abbITbiXx YCTPOWCTB A5 NOCMeAyoLWero CUMTbiIBaHUS MnokasaHuii. HesaBucumo oT
TMna 06paboTKkM 3anpocoB, WCNO/b3YEMOro 4718 AUCTAHLMOHHOIO CYMTLIBAHMS CTaHLUWI Ha LWWHe, NPOTOKON
fomkeH obecneuvBaTb YC/I0BUS OGHAPYXXEHNA HECKOJIbKUX YCTPOWCTB, CBA3AHHBIX C LUWHONM, faXe ecnv OHW

5
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HeusBecTHbl MCY u ycTpoiicTBaM 60siee BbICOKMX YPOBHEW (cogepxalumx kaTanoru paiinios), Tak, 4ToObI
[JaHHble CYMTBLIBA/IUCH C 3TUX YCTPOWCTB Ha 6onee no3gHeit ctagun. OgHako B obLiem cnydae cuMtaeTcs, 4to
yCTpOIiCTBa Ha LMHe u3BeCTHbl MNCY. 3abbiTbie YCTPOWCTBa, TakuM 06pa3oM, He ABAAIOTCS XapaKTepHbIMU
N He A0J/DKHbI CYLLEeCTBEHHLIM 006pa30M YCNOXHATL MPOCTOTY MPUHLMMNOB, UCMONb3YEMbIX NMPU HOPMasbHbIX
06CTOATENLCTBAX.

JlonyckaeTcs, 4TO MakCMMyM NATb YCTPOWCTB MOTryT 6biTb HEM3BeCTHbI MCY.

2.2 O6wue TpeboBaHusa

2.2.1 Tun ycTpoliicTBa n agpecauus

YcTpoiicTBa, CBA3aHHbIE C LUMHOM, MOryT MMeTb pas3/inyHble (PYHKUUM (Hanpumep, n3MepeHune TOsbKO
3M1EKTPO3HEPrm, TONBKO rasa unu gap.).

O6HapyXeHune 3abbITbIX yCTPONCTB AO/MKHO ObITb CENEKTUBHBIM, T. €. TaKUM, YTOObI afpecoBaTb TO/IbKO
onpefenieHHble TUMbl YCTPONCTB, CBA3aHHbIX C LUMHOM, a He BCe YCTPOICTBA, CBA3aHHbIE C 3TON LUMHOA.

Kaxgomy ycTpoiicTBy, CBSiI3aHHOMY C LUMHOW, Aal0T onpegeneHHblii agpec. Kaxgomy MCY Takke fatoT
dhyHKUMOHaNbHbIA agpec, YTobbl pasnnyaTb HECKO/IbKO BO3MOXHbIX YPOBHE AocTyna.

2.2.2 TOTOBHOCTb

®usmnyeckasn cBasb MCY c WWHOW C LeNblo BbINOMHEHNS /T060r0 M3 BbilleyKa3aHHbIX TMNoB 06paboTku
3anpocoB ABMSETCA MITHOBEHHOM, NO3TOMY BblGpaHHbI MPOTOKON JO/MKEH obecrneynBaTb HEMeA/IEHHYIO rO-
TOBHOCTb LUMHbI MOC/1Ie Hayana CBA3N 1 OTCYTCTBME 3anpeTa 06paboTkn 3anpoca No OTHOLLEHWIO K KaX4OMY
0oTAENbHOMY YCTPOWCTBY 1 BCEM YCTPOICTBAM Ha LUUHE.

2.2.3 CoBMeCcTMMOCTb

Yncno ycTponcTs, CBA3aHHbIX C LUMHON U HE3aBUCUMMO pacrnpeferneHHbiX No dmanyeckoli cpee nepe-
Aauun, MoXeT Bapbuposatbecs oT 1 g0 100.

MoryT umMeTbCA pasnnyHble TUMNbl YCTPONCTB AMCTAHLMOHHOMO CYMTbIBAHWUSA WUAW NPOrpaMMUpOBaHuS;
MPOTOKO/ AO/MKEH ObITb MOHATEH A1 YCTPOMCTBa N1t060ro Tvna BNAOThb A0 YPOBHA NPUIOXeHWA. HekoTopble
ycTpoiicTBa MOryT, cpeaun ApYyrux yHKLMA, MOHMMATb U NPMHUMaTL 06paboTKy 3anpocoB TO/ILKO OAHOTO TMna
(HanpumMep, AUCTaHUMOHHOE CUMTbiBaHWeE). MPOTOKON AN 3TUX YCTPONCTB AO/HKEH BO BCEX CNy4Yasx ObiTb CO-
BMECTUM C NPOTOKO/IOM, YKa3aHHbIM HWUXE, U He JO/KEH AONYCKaTb Kaknx-nnbo c6oes.

LomkHO Takke 6biTb MPUHATO BO BHMMaHWE, YTO YCTPOWCTBA ONpeAesieHHbIX TUMNOB, CBA3aHHbIE C LUK-
HOM, MOryT ObITb CNOXHbIMU, PEann3yloLWMMN PYHKLNI0 ANCTAHLMOHHOTO CYUTbIBAHUS Cpeau Apyrux cob-
CTBEHHbIX (DYHKLUMWIA. B CBA3M C 3TUM YCTPOWCTBO HE MOXET NMOCTOAHHO «CAyLlaTb» LWWHY. Mo3ToMy NPOTOKON
[OJDKEH BKIOYaTb (PYHKLMIO (DM3NYeCcKoro BXoaa B YCTpoCcTBa nepes 06paboTkoli 3anpocos.

Mcnonb3yemblii NPOTOKON AO/MKEH A0NYyCcKaTb NPOCTYI0 YCTAHOBKY €ro B YCTPOWCTBA Pas3/IMyHbIX TUMNOB
6e3 CyLeCTBEHHOI0 yBe/IMYEHUS X LieHbl. Pasmep naMAaTi Nporpammbl U AaHHbIX, TPebyeMbIX A1 YCTaHOBKN
NpoTOKO/a, JO/MKEH MO3TOMY ObITh K&k MOXHO MEHbLUE.

2.2.4 3awuTta

Mcnonb3yemblli ypoBeHb 3alinTbl Y KOHTPOS TECHO CBA3aH C M3NYECKUMU XapaKkTepucTmkamu cpefbl
nepegayn. 3T xapakTepucTvkv onpegeneHsl B pasgene 4.

2.2.5 ina cnpaBok

CornacHo coBpeMeHHbIM TpeboBaHUAM B 061aCTy nepefayn faHHbIX N0 SI0Ka/IbHOW LWWHE 06beM AaH-
HbIX, KOTOPbIE HYXHO NepefaBaTb, PefKo NpeBbIllaeT HECKO/ILKO COT 6aiiToB, NnepeAaBaemblx B 04HOM G10ke,
€C/1 3TO BO3MOXHO, U/ B HECKOJIbKUX 610Kax, eC/n 3TOro TpebyeT NPOTOKON UK AIVHA AaHHbIX NpeBbllaeT
MakCcUMasibHO paspeluaemblii pasmep Ana 6noka. OfHako BO BCeX C/yyasx NpefyCMOTpPeHbl YCnoBus Ans
TMNOB 06paboTKN 3aNpPOCOB, KOTOPbIE NPEBbLILAKT 3Ty YCTAHOB/EHHYIO CTPYKTYPY.

2.3 OCHOBHble NpUHLUMLI

2.3.1 Pexum nepegauu

PexumM nepefaun — acUMHXPOHHbIW. [NepefaTuuk BbiAaeT AaHHble HE3aBUCKUMO OT NpueMHuka. Havano
N KOHel, cnoBa OTMevatoT ABYMSI CUTHanaMu, 06bI4YHO Ha3bIBAEMbIMU «CTAPT» N «CTOM».

CoBO COCTOUT M3 BOCbMWOUTHOrO 6aiiTa, OrpaHUYEeHHOro «CTapT»-6UTOM U «CTOM»-GUTOM:

C-nyn BOUT Cron

L8B use
dopmart cnoes
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[aHHble nepepaloTcs NocneAoBaTeslbHO, 3a «CTapT»-6MTOM HEMEL/IEHHO cneayeT HavMeHbLINi 3Hauu-
Mblli 6UT (LSB). 1 cnoBo 3akaHYMBaETCA HaNbBO/IbLIUM 3HaUYMMbIM 6uToM (MSB).

Takoi pexum nepefayn NpoLle v BbIrOAEH C TOYKM 3PEHUA CO3[aHUS IKOHOMHBIX annapaTtHbIX CPesCcTB.

HeobxoaumMo nogyepkHyTb, YTO 3TOT PEXUM Nepefayn He UCKIYaeT UCNOb30BaHNs 6051ee CMoXHbIX
npouenyp (o6HapyxeHue ownbku, anbTepHaTUBHOE ynpasrieHve U T. 4.).

2.3.2 CkopocTb nepegauu

CkopocTb nepegaun — 1200 Boa. Bpems nepegaun 6uta — 833 mkc u 8,33 Mc ansa nepejaun 6aiita,
OrPaHUYEHHOr0 «CTapT»-6UTOM U «CTOM»-GUTOM.

B cooTBeTcTBUM C pekomeHgaumsamm CCITT no ckopocTu nepefaun vHopmaummn AoNyck JOMKEH CO-
cTtaBnAThb = 1 %.

2.3.3 OpraHunsauus cetun

CeTb OpraHu3oBaHa Kak MHOrOTOYeYHas aCUMMETPUYHAaA LKMHA: Kakaa-nnbo w3 ctaHuuii (nepBuyHas
cTaHuus — TMCY) MoxeT 6paTb MHULMATVBY CBSI3U 1 «TOBOPUTb» C NII06O0I U3 M CTaHLMWIA, NOAKMIOYEHHBIX K
WKHe (BTOPUYHbIE CTaHLuK).

MepBrYHas CTaHUWA MOXET NoyyaTb UK Nepefasath AaHHble (T. €. ObITb ICTOYHNKOM W NPUEMHUKOM).

BTopuyHble cTaHUMM MOTYT Takke nosyyaTb Un nepefasatb faHHble (T. 0. ObITb UICTOYHUKOM WMAKN NpU-
€MHMKOM). HO TOJ/IbKO MO MHULMAaTMBE yrnpaBnsioLeli cTaHLuu.

OfHa v Ta xe husnyeckas NMHUS CBA3N UCNONb3yeTca ANA Toro, YTobbl NepefgasaTb U NONyYaTb AaH-
Hble. HO HEe OHOBPEMEHHO: CBA3b MO AaHHbIM — NonyAynaekcHas (YepefytoLlancs), kak nokasaHo HUXe.

NnuwrrT Meps”B

Mpviom Mprvem

MpuBefeHHble Bbille PUCYHKM NOKa3blBAOT TOMILKO [BYXTOUYEUHYHO CBSA3b; MHOTOTOYEYHas KoHdurypa-
LMa MOXeT OblTb NONyYeHa NoLCOefUHEHNEM M BTOPUYHbIX CTAHLMIA K NEPBUYHON CTaHLMUN.

2.3.4 [JocTyn K cetn

Ha chn3nyeckom ypoBHe cucTeMa COCTOMT M3 MHOTOTOYEYHOI LUMHBI, KOTOpas B 60/bLUUHCTBE CllyYaeB
CTAHOBUTCA ABYXTOYEYHOW Ha 60M1ee BbICOKOM YPOBHE.
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[ucTaHLMOoHHOE nporpamMmMypoBaHue

Mpn ANCTAHLMOHHOM MPOrpamMmmmnpoBaHMn KoMaHAHble dyHKLMKM npuHagnexat MNCY, koTopoe B 3TOM
cnyyae CTaHOBUTCS UCTOYHWMKOM faHHbIX; nepsuyHas ctaHums (MCY) uHuumumpyeT BTOPUYHYIO CTaHLMIO Noy-
YNTb COOBLLEHNSA, KOTOPbIE NEePBUYHAS AO/HKHA MOCNATb.

CBA3b B 3TOM C/lyyae ynpaBnsieTca «CeNeKTUBHbIM» 3arnpocoM (3anpocoM Mo BbI30BY).

[ncTaHLMOHHOe cunTbiBaHne

Mpy AUCTaHLMOHHOM CUMTBIBAHUW KOMaHAHble hyHKLUMN npuHaanexart MCY, KoTopoe ABAseTcs npuem-
HWKOM AaHHbIX. MepBuyHas ctaHuma (MCY) nHMUMMpYeT BTOPUYHYIO CTaHUMIO nocnaTb coobuieHne. CBA3b B
3TOM C/lyyae ynpas/isieTCa «ro0CoBaHNeM>».

®YHKUMA «ronocoBaHus/cenekymn» o6beanHeHa ¢ CUCTEMON agpecauumn, koTopas no3sosseT BblibpaTb
O/iHY BTOPUYHYIO CTAHLMIO M3 M CTaHUMKN, NOAKTHOYEHHBIX K LUWHE.

B aToM pexvme pyHKLMOHMPOBaHNA CUCTEMA He A0/MKHA UMETb CMOPHbIX CUTYaLWii, Tak Kak 3anpochl 1
OTBETbl COBEPLUEHHO e TEPMUHNPOBAHbI.

Oco6bIii cnyyait

OcobbIii crniyyail npeacTaBnsieT co60il 0bHapyxeHne 3abbiTbiX CTaHUWiA Nocse AUCTaHLUMOHHOrO cyu-
TbiBaHUS1 BCell LUMHbI. ITO AOBOJSIbHO HEOObLIYHO, NMOCKO/IbKY MakCMMaslbHOE YMC/O0 3abbIThbiX YCTPOWCTB Ha
LUNHE He MOXeT npeBblwaTb nATU. CH0I MOXET NMPON30ATKN, TONBKO €C/IN UMeeTCs OLnbKa B UHULManmM3auum
a/ipecHoro cnucka gns WuHel, cogepxatleroca B MCY. nnun ecnv Bo3HMKIa OwMbKa nocne n3MeHeHns agpec-
HOro cnucka (cnucka ronocosaHus/cenexymm).

Wcnonb3yembllii MeToA AoCTyna 3aknyaeTcs B nepejade OTBETOB OT 3abbiTbiX CTaHUMIA B ciyyaliHble
MOMEHTbI BPEMEHM, YTO nogpasymeBaeT 06paboTKy OLUNOOK.

CocylecTBoBaHuWe 37Ol ONUMK Nepejaun ¢ METOAOM rosiocoBaHus/cenekym nogpasymesaeT OANHAKO-
BYl0 06paboTKy NoATBEPXAEHWI AN COBMECTUMOCTU 3TUX ABYX MPUHLMMOB.

Heob6xoanMo 0TMeTUTb, YTO MeToA nepegadn (Co cnyyaiHbiM [OCTYNOM) He MOXET ObiTb MPUMEHEH K
WMHe B LesioM 6e3 3HauNTeNbHOrO YBEIMUYEHUA CIOXKHOCTU NPOTOKONa UK 6e3 CyLLeCTBEHHOrO yBeMyeHns
BPEMEeHV ANCTaHLMOHHOIO CYATLIBAHWA UM MPOrpaMMMpPOBaHns [0 Takoin CTENEHW, YTOOb! 3TO CTaN0 HEHYX-
HbIM 1 6ecnonesHbIM.

2.4 O6uwasn opraHnsayns CTpykTyp n o6MeHoB
2.4.1 dopmart CTPYKTypbl
1 0 1 1 Mupamung gHU» 2

N AD& ADP CON CRC

11 CeATOVi & ArMHe Mosio AanbiX

CTpyKTypa COCTOMT U3 LWECTU NOsEei, KOTopble MOTYT BbiTb (DYHKLMOHAIBHO CTPYNNMPOBaHbI.

2.4.1.1 KoHTponbHOe nosne

N — uucno, ncnonb3ytowee 1 6aiT (4BOMYHBINA), ycTaHaBNMBaeMoe nepefaTtyvMkom, 4Tobbl nokasaTb
yncno 6aliToB B MOCLISITAEMOI CTPYKTYpe.

CRC — uuknnyeckunii M36bITOYHbINA KOA,. NCNOMb3YoWWiA 2 6aiitTa (ABOMYHbIX), yCTaHaB/IMBaEMbI nepe-
[aTynkom U1 Bbluncnsemblii ansa Bcex (N—2) npeglecTtBylowux 6aintos (cMm. xapaktepuctuku CRC, ucnosb-
3yemoro B npuaoxeHun A).

3TN KOHTPO/IbHBIE 3/1EMEHTbI MO3BONAIT NPUEMHUKY NPOBEPUTL, YTO CTPYKTypa 6blna nepefaHa 6e3
OLUNGBOK.

2.4.1.2 MNone agpeca

ADS — afpec BTOPWUYHOI CTaHUMKU, UCNONb3YIOLWMA 6 6aiiTOB (3aKOAMPOBaHHbLIN B ABOWYHO-4ECATUY-
HoM kope (BCD)] — aBe undpbl Ha 6aiT (cMm. npunoxeHue E).

3HayeHVe 3TOro afpeca B AEeCATUYHOM npeacTasBfieHun Haxoautcs mexgy 0 < ADS £ 999999999999
(12 undop).

B MNCY npu o6paLieHny K BTOPMYHOI CcTaHLMK 3T0 nose 3anonHseTcs MNCY B 3aBUCUMOCTH OT CTaHUun(i).
C KOTOPOWM(bIMM) OHO «XOYET» CBA3ATbLCS.

Bo BTOpUYHOIA cTaHuun npu obpatieHun k NMCY 3710 none 3anonHseTcs annapaTHbIMW CpeAcTBaMu BTO-
PVYHOW CTaHLUMN CBOUM COGCTBEHHbIM BHYTPEHHUM aApecoM (MOMeLLeHHbIM B 3HepProHe3aBncMyo naMsATb
npu MHUUMAM3aunm Kaxaoro ycTponcTaa).

MpumeuyaHne — Hynesoe 3HaueHne ADS 3ape3epBMpPOBaHO Kak 06LWmMiA agpec 1 gasnee HasbiBaeTcsa ADG.
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ADP — afpec nepBuYHOI CTaHUuMW, UCMOMb3yoWwuii Nepebllii 6aiT [3akoAMPOBaHHbI B 4BOUYHO-AECA-
TMYHOM Kofe (BCD) — aBe uudpbl Ha 6aiT].

3HayeHve, NprvHMUMaemoe 3TOV MNepeMeHHON, HaxoguTca (B LeCATUYHOM nNpeAcTaB/eHUn) mexay
0 i1 ADP < 99.

Mpy o6palieHun MCY K BTOPUYHONM cTaHuuu 3TO nosne 3anosnHsetca NCY. koTopoe BCTaB/sieT CBOW
cneundmyeckuin unm obwmnin agpec (ADP = 0). B npoTMBONOM0XHOM HanpasfieHuW, eC/in BTOPUYHAsA CTaHLumsA
oTBEYaEeT, OHa (PYHKLMOHMPYeT ¢ agpecom ADP. KOTOPbI Obln B Heli 3anporpaMMMpoBaH.

Mpumevanne — Agpec ADP =0 MOXET UCMOMb30BaTLCA A/1 ONpefesneHns, B COOTBETCTBUM C Kakum ADP
BTOPUYHAsA CTaHLMA bblia 3anporpaMmMmupoBaHa.

2.4.1.3 MNone KkoMaHAbl

COM — komaHfga (3akogvpoBaHHas nepBbiM 6aiiToM), coobuiarolas NpMeMHVKY TUMN AeicTBus, KoTo-
poe A0/MKHO BbITb NPeAnpuHATO.

KomaHabl, KoTopble MOryT 6bITb NepeaaHsl MCY.

ENQ — 3anpoc — AuCTaHLUMOHHOE CUUTbIBAHWE;

REC — npuHATL — ANCTAHLNOHHOE nporpammMmpoBaHue;

AUT — cTpyKTypa ngeHtudukaumm — guctaHuMoHHoe nporpaMmupoBaHune;

IB — nHMUmManusaums WrHbl — nepeycTaHoBUTL donaru 3abbiThix cTaHumii (DSO) ycTpoiicT, NoaxIto-
YEHHbIX K LUMHE C Liefbio 3anpoca 3abbITbIX CTaHLWIA;

ASO — 3anpoc 3a6bIToli CTaHLUN.

KomaHgpl, KoTopble MOryT ObITb NepeAaHbl BTOPUYHON CTaHuuel:

DAT — NoNoXuTesbHbI OTBET Ha ro/IocoBaHne — AUCTaHUMOHHOe cunTbiBaHne (ENQ);

DRJ — oTpuLaTenbHbI OTBET Ha r0/10COBAHUE:

- AnctaHuuoHHoe cumTbiBaHue (ENQ). ecnu TAB(i) HensBecTHo,

- AMcTaHUMoHHOe nporpammMmupoBaHune (AUT). ecnim nporpamMmmHble faHHble He NPUHATHI;

ECH — oTBeT Ha Bbl6Op — AMCTaHUMOHHOe nporpammupoBaHue (REC);

EOS — nocnefHuii NoNoX1TeNbHbIN OTBET nocse Komarabl AUT — AncTaHLMOHHOE NporpaMmypoBaHue;

ARJ — nocnegHunii oTpulaTenbHbIil 0TBET Nocsie koMaHabl AUT — AnCTaHUMOHHOE NporpaMMMpoBaHuE;

RSO — oTBeT 0oT 3a6bITOW CTaHUMW.

2.4.1.4 Tone gaHHbIX

Mone nepeMeHHON A/IMHbI B 3aBUCUMOCTM OT UCMO/Mb3YEMOW CTPYKTYPbI U TUMa 3anpalumBaeMblX 4aHHbIX.

[aHHble YacTUYHO 3aBUCAT OT KOHKPETHOrO MPUMEHEHUs U NO3TOMY He OXBauyeHbl HaCTOALMM CTaH-
AapToM. OfHako nNpu AUCTaHLMOHHOM CUYUTbIBAHUN, ANCTAHLUMOHHOM NPOrpaMMypOBaHN U BbI30BE 3a0bITbIX
CTaHLMI NCMOMb3YTCA PUKCUPOBAHHbIE MONA (AMHA U NOMTOXEHWE B CTPYKTYPE), N NPU KOHKPETHOM nprme-
HEeHVN Heob6X0AMMO 3TO yuUTbIBaTb, YTOGbLI 06eCcneunTb CUCTEMHYI0 COBMECTUMOCTb. PaccmartpriBaemMble nosns
BK/tOYAIOT: none ngentndmkaummn (ZA1.2A2) — ans ANCTaHLMOHHOIO NPorpaMmMmnpoBaHns, none Ansa onpejge-
NleHns Tuna 3anpaluvsaeMblxX Uv nepegasaemMbix faHHbiX (TAB) — AN AUCTaHLMOHHOTO CUYUTLIBAHUSA U None
Ana npepctasnenns cnucka TAB(i) ¢ Lenblo yCKOpeHns po3biCka YCTPOWCTB Npu 3anpocax 3abbiTbiX CTAHLWIA.

2.4.1.5 InnHa CTPYKTYpbI

C y4eTOM M3BECTHbIX B HacToslllee BpeMmsi U npefnonaraembix B Oyayliem MpUMEHeHWR, nmes B BUAY
xenatefbHylo ahIeKTMBHOCTL Nnepejayn B Lie/IoM, MakCumasibHas A/iHa CTPYKTYpbl cocTasnseT 128 Gaiir.
CTPYKTYpbl UMEIOT NePeEMEHHYI0 ANNHY. TOMbKO Nose AaHHbIX MOXET U3MeHATbes oT 0 Ao 117 6aiiToB (128—11).

Tem He MeHee MPOTOKON NpejycMaTpuBaeT nocsiefoBaTesibHy0 nepegavy HeCKONbKUX CTPYKTYpP faH-
HbIX. €C/I MakcMMasibHas A/IHa He MOXeT BbiTb TOUYHO BblAepXaHa.

2.4.2 MpuHUMN nHULUUpPYIOLWEro 3anpoca — husnyeckoe OTKPbITUE CBA3K

Mepepa Nto6biIM 06MeHOM Mo wWyHe MCY no cBoeit CO6CTBEHHOW MHMLMATMBE MOChIIAeT MHULMUPYIOLLNIA
3anpoc, npefHasHavyeHHbIl 418 NpYBeAEeHNs B rOTOBHOCTb CUCTEMbI CBA3M KaKOro YCTPONCTBa, NOAK/I0-
YEHHOrOo K LnHe. HeobxoanMOo OTMETUTb, YTO HEKOTOPbIE M3 3TUX MHOTO(YHKLMOHANbHBLIX YCTPOWCTB MOryT
MCNoNb30BaTh BCIO CBO KOMMYHWKALMOHHYIO CUCTEMY WIN ee YacTb AN APYrMX NPUMEHEHWIA 1 CBA3EeN, Ko-
TOpble He UMEIDT abCOJIITHO HMUYEro obLLero Co CUMTbIBAHNEM AaHHbIX NO JIOKaIbHON LUMHE.

WNHupmpytowWwmii 3anpoc cocTouT M3 onpeenieHHol nocnefoBaTeslbHOCTU, KOTopas AeTasv3npoBaHa
B 2.6.2.

2.4.3 MpuHunn o6HapyXeHNs KoHLa CTPYKTYpbI

MpremHMK 06HapYXMBaeT KOHeL, CTPYKTYpbl, Korga Hukakue 6aiiTbl He 0bHapyxusatTcs Ha PUSNYE-
CKOM ypoBHe B TeyeHue 3afaHHOro npomexyTtka sBpemeHu (TAOM). B aToM criydyae NpueMHUK nepeksya-
eTCA U3 pexumMa nprema B pexvMm 0XuaaHus, B KOTOPOM OH aHasM3npyeT NoNyYEeHHYI0 CTPYKTYpPY U roTOBUT
CTPYKTYpy oTBeTa. Korfia CTpyKTypa OTBeTa rotosa, CTaHUuMs NepekIoyaeTcs B pexum rnepejaun.
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244 dopmaT o6MeHa Npu AUCTAHLWOHHOM CUYUTbIBAHUY
2.4.4.1 TwnoBoii Nnpumep nepegauu, cBO60AHON OT OLIMGOK

1 B 1 1 1 2 R1
A N AD8 ADP COM TAB CAC  -——-- > 12N1**n

OTMNCY K rropnyc/l CHUMH

Mon* gaHHbIX. MoanmrT crmga-
DULNXUATD TN JEHHBIX

COM-ENQ

1 6 1 1 1 2 R2

N ACW ADP COM| TAB | BUM CAC 12-126 6Mnm
OT BTOPUYHOM CTaHUmK K MNCY

Morno faHHbIX

COM-DAT

2 4.4.2 Npymep NepeHN AaHHbIX HLLKAIKLIUU CTPYKTYpam!

1 B 1 1 1 2 R1
Ma N nme ADP cowu Tim  CRC
ENQ TAWM
B 1 1 1 R2

N AD8 ADP COM TAB OTHbIB! CRC

N AD8 ADP COM TAB CRC

EMQ TAL

1 B 1 1 1 2 R2

N noe ADP COM TAB JaHHbIBJ CRC
DAT TAE)

MCY cnoco6HO cuMTbiBaTb AaHHblE MOCMeAoBaTeslbHO cornacHo chopmaty o6MeHa, onpeaeneHHOMy
Bbllle. EAVHCTBEHHbIN MHULMUPYIOWWIA 3anpoc HEO6X0AMM B Hauane o6MeHa.

o
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O6MeHbI fO/MKHBI ObITb COrnacoBaHbl C NOSIHbLIM BPEMEHEM CBA3WN M BpeMeHeM nepegayn CTPYKTypbl U
oTBeTa (NoApo6HO cM. B 2.6).

MakcumanbHoe uncno naeHTudgukatopos TAB(i). reHepupyembix B Te4eHne obmMeHa. — NsATh.

2.4.4.3 MMpumep ngeHtudpmkaumm TAB(i) HEM3BECTHON BTOPUYHOW CTaHLMK

1 6 1 1 1 2 m
A2, N ADO ADP COM TAB CRD 12 Caiftos
o ENQ
1 6 1 1 2 R2
N AD8 ADP COM TAB 11 Gaitrea
DRJ

2NN *Opu«rO6HM >gm ag»T«1UANemH np«lp«ilMdpM>ma
Mpumep nepepaun 6e3 ownboK

1 6 1 1 a a 2 n
N ADS ADP COM ZA1 ZA2 ZDT CRC 20-128 (K To*
HAL
* flam w paonuunouHaro
1 npcrtpaMmmmpasaTT
(1 —0T Ca/tn)
COM-REC [ aHHW* nOoOKTUPUBALMM
(16 6BAWA)
1 6 1 1 B B 2 P2
N ADS ADP COM ZAl1l ZA2 2ET CRC 2B - 128 6alitoB
HA1K HA2
OTBETHbIA» AANHLIO ANCTAHLMOHHOTO
nporpeinMpoasH1s
(1-101 bi*r)
COM = ECH [JaHHble HABHTULLALWN
(16 GaiiToB)
P3
N ADS ADP COM ZAl1 ZA2 CRC >p 27 6aiiToB
NA2K
COM =AUT

““““““ > a (16 6aitToB)
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1 6 1 1 B 6 2 P4
N NIOT ADP COM ZA1 ZA2 CHC 27 GSthflB
(0] [0}

Mone o6HynseTcs

COW-EOS Q6w Tw)
1 B 1 1 2 P41
N JIOT ADf> COM CHAC <----— LlBeliros
COtl =AHJ
MW
COM - DAI

YKa3aHHbIi 06MeH COCTOUT U3 YeTbIpeX CTPYKTYp, NepefaBaeMbIx NocnefoBaTe/lbHO 3a Bpems nepejayn.
B none gaHHbIX nepBble 16 6aiiTOB coxpaHeHbl ANs Lenein naeHtudukaumn. etany ngeHtudukaumm onmncl-
BatoTcsa B 2.9.3.1. [lanee, ecnv cneundukauus npegnonaraeT AByHaNpaB/IeHHY NAeHTUdMKaLMI0 U NCNOMb-
3yetca DES-cuctema KogvpoBaHusl, HEO6X0AMMO HE MEHee TPeX CTPYKTYP, YTOObI BbINOMHUTL 3TY (hyHKLMIO.

MepBas CTpyKTypa COA4EpXUT AaHHble AUCTAHUMOHHOIo NPOrpaMMmpoBaHus, KOTopble 3anucbiBalTCA
BO BTOPMYHOW CTaHUMn 6e3 NpoBepku NpaBu/IbHOCTW W MOCbIIalTCA 06paTHO B criegyloliein cTpyktype P2.
3atem cTpykTypa P3 nepegaeTtcs Ans 3aBepLleHns ABYHANPaBAEHHOW naeHTudukaLmuu.

Cnyuvau, Korga BTOpUUYHas cTaHums nonyvaet P3:

- ecnu naeHTugrKaumsa npasuibHa U gaHHble AUCTaHLNOHHOIO NMPOrpaMMMpPOBaHKs, 3anncaHHble npu
nocbinke P1l. noareepxgatoTcs, nonoxutensHoe noatsepxaerve (COM = EOS) — cTpyktypa P4. 3aBepluia-
ouLasi obmeH, nocbinaetcs B MNCY:

- ecnu ngeHTndukauusa HempasuibHa UK AaHHble AUCTAHLMOHHOIO MPOrpaMMMpPOBaHNS He NOATBEPX-
[atoTcs. BO3BpallaeTcs oTpuuaTtenibHoe noATBepxaeHne — ctpyktypa P4 (COM = ARJ nan COM = DRJ).

[ByCMbICNIEHHOCTb, OAHaKO, coxpaHsieTcs, ecnn P3. nonyyeHHas BTOPMYHOW CTaHumel, noaTBepxaaeT
AaHHble. Ecnv npu aTom cTpykTypa P4, nepefaHHas 3Toi cTaHuuen, monydeHa c owwubkoi. MCY Bocnpu-
HMMaeT 3TO0. KaK ecnin 6bl AaHHble He Oblav NPUHATBI (Aaxe Nocsie HECKONbKMX MONbITOK NoBToputh P3 6€3
npaBunibHOro oTBeTa). B 3TOM criyyae 3a 0O6MEHOM B pexume AUCTaHLMOHHOro nporpamMmmupoBaHus GyaeT
cnefoBaTb 06MEH B peXxvme AUCTaHLUVOHHOIO CUMTbIBAHWSA A8 UCKTHIOYEHNS ABYCMbICIEHHOCTMW.

2.4.6 N\AeHTMYHOCTb 06MeHa Npy AUCTAHLWOHHOM CYMUTbIBAHUU/NpOrpaMMupoBaHum

Mpumep nepesanycka nocse oLWn6KN

MpoBoaMMbIi 06MEH AO/MKEH COCTOATb M3 OAHOrO unu 60/bLiero yucna nocnefoBaTesibHOCTen 3a-
npoc — OTBET CO CTPYKTypamu UaeHTUYHoro gopmara:

3nnpoc
ncy e > BRaprykancTwuH

onar
3enpoe

onoT

I
I
Ana nepBuuHoii ctaHumu (MCY) 3a 3anpocomM Tuna AUCTaHLMOHHOIO CYMTbIBAHWS WAV ANCTaHLUOHHOTO
nporpaMMMpOBaHNsA LO/IKEH ClefoBaTh OTBET, pacCMaTpMBaeMblii Kak NOMOXMTENIbHOE NOATBEPXKAEHWE UK
Kak yBefiomnieHne 06 ownbke B TUNE NepefaHHbIX AaHHbIX (HUKaKoW nepesanyck He NPeayCMOTPEH B 3TOM
cnyyae).

12
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OGHapyXeHne oWwnGKN OT BTOPUYHOL CTaHLMW, CBA3AHHOW C HENOHON nepefayeit AaHHbIX, UHTepnpeTu-
pyeTcsl Kak OTCYTCTBME OTBeTa, YTO COCTaB/seT oTpuuaresibHoe noarsepxaeHve ana rcy. Torga no nHuymna-
Tuse MNCY npegnpurHumMaeTca nepesanyck nyTeM NoBTOPEHWSA 3anpoca HeBbINO/IHEHHO NocneoBaTelbHOCTY.

Owwnbka, obHapyxeHHas B CTPYKType oTBeTa, nosyyeHHoro MNCY. nHuymupyeT Ty xe camyio npoueaypy
nepesanycka ANns HenpasubHO 06paboTaHHOI nocnefoBaTebHOCTY.

Mepesanycku nposogatca MCY. MakcumanbHoe 4icno nepesanyckoB — Asa. Ecnn obmeH HeypaueH,
HecMoTpsi Ha 3Tu nonbITkM. MCY ocTaHaBnMBaeT 06MeH CO CTaHUMel 1 BblAaeT CUrHa OLWNOKN.

2.4.7 KoHeu o6MeHa — husnyeckoe OoTKIOUYEHNE

KoHeL, 06MeHa 06HapyXvBaeTCa BTOPUYHOW CTaHUMEN, eC/in He NPUHATA HUKakasa gpyras CTpykTypa no-
cne CTpyKTypbl oTBeTa (Tvna R2 nnn P4) B TeyeHne BpemeHu, onpegeneHHoro ana ®N3NYECKOIO yposHs
BpeMmeHeM TA10M (cm. 2.6.2.2). Ecnn He NpuMHATA HUKakasa apyras CTPYKTypa, To o6HapyxeHue KoHua obme-
Ha nepekyaeT CUCTEMY CBA3N B PEXMM OXMAAHWSA, U OHA MOXET UCMO0/b30BaTLCA 4718 APYTUX NMPUMEHEHUIA.
Hukakoli fanbHellwnii 0GMEH He MOXET B 3TOM c/lyyae GbITb BbINOSIHEH, €C/IN MY HE NMpeALecTByeT nocse-
foBaTtesibHOCTb MHULMKPYIOLLLETO 3anpoca.

2.4.8 N'HMUmnanusaums WnHbl 1 3anpockl K 3abbITbiIM CTAHLUAM

OTu iBa pexuma He UCMOoMb3YIoT CEIEKTUBHYIO ajpecaLuio no NPUHLKUMNY 3anpoc — OTBET, a OCHOBaHb!
Ha npvHUMne nepedayn 6e3 oTBeTa B C/y4Yae MHWULMAIM3auun LWWHbI U BO3MOXHbLIX OTBETOB B C/yYaiiHble
MOMEHTbI BPEMEHM B C/lyyae onpoca 3abbITbIX CTAHLWIA.

2.4.8.1 TlpyHUMN CYUTBLIBAHUSI BCEW LUMHBI

MocpefcTBOM MoOC/eA0BaTeNbHOMO CYATLIBAHNA BCel LWKHbI MCY nocne cunTbiBaHUA BCEX U3BECTHbIX
YCTPOWCTB MOXET YCTaHOBWTb, 4YTO 60nee He nMeeTcs 3abbiTbiX WM HE coAepxalmxcs B katanorax MNCY
YCTPOWCTB.

Cxemartuyeckan gvarpamma 1cnosib3yemoi nocnefoBaresibHOCTH

13
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2.4.8.2 ®opmaT CTPYKTYpbl MHULMANU3aLNA LLNHbI
1 B i 1 2

N M3B OP COM CRC nuwn4dA

AOCO=H09 COM-10

[aHHasa cTpykTypa vMeeT TOT Xe cambllii 6a30BbIi hopmaT, kak 1 gpyrue. MNMone agpeca BTOPUYHOWA
CTaHUMW Tenepb CNYXMUT ANS TOro, 4To6bl afpecoBaTb BCe YCTPOMCTBA Ha LUMHE 63 UCKTIYEHUs, U Hasbl-
BaeTcsl 06w MM aapecomM (3HauveHue oT 0 Ao 12 uudp). Bee ycTpoiicTBa, CBSA3aHHbIE C LUMHONM U NOATBEPX-
Jawouwme nepBuyHbIi agpec ADP. aBnsloTcsA, TakuM 06pa3oM, yCTpoiicTBaMu, CNOCOGHbIMU BOCMPUHUMATD
ajpecaumio.

[LelicTBue KOMaHAbl UHULMANM3aLMN WNHBI 3aK/Tlo4aeTcs B nepeycTaHoBke duara B 3TUX yCTpPoOiCTBax
B HOMb (DSO — chnar 3a6bITOW CTaHLMK).

Mocne CTPyKTypbl MHULMaNU3aLumn Kaxaoe onpawivBaemMoe yCTpoCTBO, nosyvas cTpykTypy R1, oTHO-
CALLYOCA K Hell (UTOo onpegensieTcs NnpucyTcTBneM ee agpeca B nose ADS), nokasbiBaeT cBoil DSO (DSO = 1).
ecnu TAB u3BecTeH, 1 Torga 6osiee He paccMaTpuBaeTcs Kak 3abbiTas CTaHUuS.

3a KOMaHZ0 MHMLUManM3aunmn WWHbI HAKOTAA He criefyeT OTBET.

2.4.8.3 dopmar 3anpoca K 3abbIToii CTaHUUN 1 COOTBETCTBYIOLUIA OTBET

B KoHUe nocnegoBaTelbHOCTU ANCTAHLMOHHOTO cumTbiBaHus MCY MoxeT nckaTb 3abbiTble ycTpolicTBa
(makcumym 5 13 100). 3TO MOXET 6bITb BO3MOXHbIM, TO/IbKO €C/Nv NpUHATa NpejlecTByowas nocniefoBa-
TeNbHOCTb «/HMUManmM3aumm n nocnefoBaTelbHbIX YTEHNA.

1 B 1 1 n 2

Al N ADO tOP COM TAB csC $1 W r, v*6onee
1 1

OTMCY k RTopwwiifl cTaHummn

1 . TAB = TAB® crmcok
AD5-ADG COM-A30 1linS40
OT ThI
< *

IOKHo 1I IO|<H02I IOB}o3I

BbI30B 3a6bITON CTaHLMK, KOTOPOMY rpeaumcTayar »M A anm»Qyo uNii 3anpoc, BKIOYaeT OOLLyi
agpec ADG B nosie agpeca BTOPUYHOW cTaHUMK. Bce cTaHLmmM Ha WnHe, BocnprvHumatowmne ADP nonyyeHHoi
CTPYKTYpbl, UHTEPNPETUPYIOT KoMmaHay ASO.

Ecnu cpnar DSO cTaHummn yctaHoBeH B HOMb 1 aapec ADP noaTeepxaeH, 4tobbl paspewnTb OTBET BTO-
PUYHOW CTaHUMKW, CTaHUMsA cumTaeTcs 3abbITO 1 OTBEYAET Ha 3TOT 3anpoc, ec/y OHa pacno3HaeT Nno KpainHel
Mepe oguH 13 napameTpoB TAB(i) B cnucke cBOMX BO3MOXHbIX TAB(i).

Ecnn conar DSO cTaHuun BbicTaBneH Ha DSO = 1. cTaHUus He OTBeYaeT U OCTaeTCs B COCTOSHUN OXU-
[aHnsA Ha LWnHe.

Takas nepefaya 3anpoca nogpasymMmeBaeT, YTO HECKO/IbKO OTBETOB MOXeT ObITb nocnaHo B MNCY.

YT06bI MMHUMW3NPOBATL CMOPHbIE CUTYyaLUK Mexay CTPYKTypamu OTBETOB, Y KaXAol 3abbITol cTaHLmm
MMelTCA TP MOMEHTa BpemeHun Ans oteeTa. Kaxaasa ctaHuus BblbupaeT MOMEHT BPEMEHU CyyaiiHbiM 06-
pa3om. CnyvaiiHblii BbIGOP M3MEHSEeTCA OT OAHOr0 3anpoca K Apyromy, A/iMHa NpoMexyTka BpeMeHU onpeje-
NleHa B COOTBETCTBUM CO BPEMEHEM nepejayn oTeeTa.
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1 B 1 1 1 B 2 16«T0*

N AOB JIOP cou TaB(l) nos CHAC

*» COM-RSO none gasibHe

CTpyKTypa oTBeTa noguuHseTca obuiemy dopmaTy CTPYKTYpbl, NpMBeAEHHOMY Bbille. 7-6aiiTHOe none
LaHHbIX COAEPXMUT nepBbli TAB(i). omo3HaHHbIN U3 cnMcka, NocnaHHoro B cTpykType ASO, 1 6 6aiiToB agpeca
3a6bITOro YCTPOWCTBA, KOTOPOEe OTBEYaeT.

MCY oTKpbIBAET TPU KOHTPOJIMPYIOLLMX BPEMEHHbIX OKHA, KOTOPbIE MOTFYT GbITb CONOCTaB/EHbI C /11060
U3 cnegyoLmx cuTyauuii:

- HMKaKol OTBET He MOCTYNW/ Mo TPemM KOHTPONupYLWmrM okHam, MCY 3HaeT, YTo HMKakoe YCTPOMCTBO
He 6b1/10 3a6bITO Ha 3TON LUKHE;

- Mo KpaiHell mMepe oauH oTBeT (6e3 owwnbKM) NOCTYNUA NO OLHOMY U3 OKOH. MCY 3anucbiBaeT agpec
3a6bITOr0 yCTPOMCTBA U NPOAO/IKAET YATaTb €ro B Mpouecce nocnefoBare/lbHoro 06mMeHa, YTo6bl OTANYUTL
€ro OT rpynmnbl 3a6bITbIX YCTPOICTB;

- OTBET C OWMOKON No 0gHOMY M3 OKOH, MCY He MOXeT AelicTBOBaTb Ha OTBET, HO OHO 3HAET, YTO Ha
LIMHe umetoTcsa 3abbiTble ycTpolicTBa. M03TOMY OHO BbINOJHAET elle OAUH BbI30B 3a6bITOl CTaHLMW B Npes-
NOMOXEeHWN, YTO N3MEHEHME B npoLeaype cnydaiHoro Bbibopa no3BoaMT oTBeTam 6biTb NnepefaHHbIMU 6e3
OLUNGBOK.

OTa nepegava npofgosmkaeTcs, noka Bce 3abbiTble yCTPONCTBa He ByayT cuMTaHbl.

2.4.9 Appecauunsa. Hayano n okoH4aHWe CBA3U

Mpn nonyyeHun CTPYKTYpbl MHULMANM3aLMm o6MeHa BCe YCTPOWCTBA Ha LUMHE HAaxXo4ATCA B pexume
OXUAaHUS ON1A 3anMcu U MHTepnpeTauuy nonyyeHHol CTPYKTypbl. [ocne naeHTudmkaummn, kotopas, Kak
Mbl Npegnonaraem, cBo6o4Ha oT OWK6OK, aHanM3upyeTcs ajgpec, YTobbl NepekNioYnTb CBA3b B ceayoLmne
pexumel.

HomuHanbHbIl pexmm — ABYXTOYeYHas CBA3b NMOCPEeACTBOM MOATBEPXKAEHUS OnNpefeneHHoro ajgpeca
{cenextuBHasa agpecauus) B cnyvyae ANCTAHLMOHHOMO CYMTLIBAHUSA UM NPOrPaMMUPOBaHNUS.

Bce ycTpoiicTBa, He Oono3HatwLiie CBOW crneundmyecknii agpec, «OTKIIUAKTCS» HEMeLeHHO nocne
9TOl CTPYKTYpbl (OTMEHA NPOTOKONA).

[pyrue pexvimbl:

- MHOroTOo4YeyHas CBSiI3b CO C/lyyaiHbIM AOCTYNOM MOCpPeAcTBOM MNOATBEPXAEeHUs obLiero agpeca
B C/lyyae Bbl30Ba 3a6bITbIX CTaHUMIA (MHOroTOYEYHas CBSi3b, OTPaHMYEeHHas MaKCUMyM NSATbi YCTpPOU-
cTBamMu);

- MHOroToYeyHas CBsi3b 6€3 OTBETOB B C/lyyae WHULMaM3aLuy WnHbI.

2.5 O6uwasn opraHMsaums npoTokonaa

2.5.1 Kpatkuii 0630p

[MpoToKosbl 06LIYHO C/leAyT npaBuiaM NOCTPOEHUS, KOTOPble AAl0T UM ONnpefe/IeHHYI0 YHUBepcasb-
HOCTb X NO3BOMIAKT MUCMNOJIb30BaTbCA B APYINX CUCTemMax. Bbina noaroToesieHa 3Ta/ioHHaA Moaesib B3anMo-
CBA3N OTKPbITbIX cuctem (BOC); aTa apxXUTEKTypHas MOAENb OTKpPbIBAET (PaKkTMUECKN HEOrpaHMYEeHHble BO3-
MO>XHOCTU W, B HaCTHOCTU, AONYCKaET NPOnU3BO/IbHOE YMC/O0 ypOBHeIﬁ I/IHCbOpMaLI,VIOHHOFO obmeHa.

CuuTbiBaHWe N0 NIOKaNbHOW WNHE He TpebyeT BCeX YPOBHEN, cneynduLMpoBaHHbIX B 3TON 3Ta/IOHHO
MoAesim, HO CYWHOCTb YeTblipex U3 HUX UCNoJib30BaHa ANd onpeneneHnsa apxXuTekTtyp B paccMaTpuBaemMom
npunoxenun — 310 ®UINUECKNI. KAHANIbHbIN. CEAHCOBbIN 1 MPUKNALHOW yposHu.

B0O3MOXHOCTW 3TOr0 Mepapxnyeckoro AeueHTpasn3oBaHHOro hopmMaTa LOKHbI:

- obnerunTb npoekTupoBaHne " NOCTpoeHmne npoTokosia M3 CylecTByrWwmnx 6a30BbIX 3/IEMEHTOB npu
YMEHbLUEeHNN 3aTpaTt Ha ero yCtaHOBKY:

- YyNpoCTWTb ero AeliicTBue, npegnaras oopmasibHble npasuna:
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- rapaHTMpoBaTb NPUEMIEMYI0 HAAEXHOCTb CUCTEMBI, B YACTHOCTU NOCPEACTBOM CTPOroro pasgeneHuns
OYHKLUMIA, U. TaKUM 06pa3oM, n3bexartb pacnpocTpaHeHUs OLINGOK;

- obecneuntb BO3MOXHOCTb MOAEPHM3ALUN, pacliMpeHns n obcnyxmeaHua 6narogaps MoAy/IbHOMY
npuHUMny,

- ONTUMWU3MPOBATb MPOU3BOANTENBHOCTD.

Taknum o6pas3om, npefcTaBneHHas apxuTekTypa He onpefenseT HX annapaTHbIX CPEACTB, HU NMPOrpaMm-
HOro obecneyeHns, HO NpeAcTaBAseT KOHLENLUMIO OpraHM3aLuum annapaTHoro 1 NporpaMmmHoro obecneyeHus,
MCMONb3ys NpevMyLLecTBa Nnepapxmyeckoro n CTPYKTYpPHOro nogxoga.

2.5.2 ®U3NUYECKWI ypoBeHb

YpoBeHb TECHO CBA3aH C UCMOJIb3yeMbIMY annapaTHbIMU cpefcTBamu 1 onpeaenser:

- (husnyeckme xapakTepucTukn cpefpl nepegaqu.

- XapaKTepUCTWKN COefMHeHWld mMexay ycTpoiicTBamu 06paboTkm nHopmauum (DPTE) n mogemamu
(ETCD). a Takxe xapakTepuUCTUKN nHTepdheiica, CBA3aHHOIO C LUMHOM;

- €cnoco6 BbINO/IHEHNA (PU3NYECKOTO YCTaHOB/IEHUS Y NPEPbIBAHUS CBA3MW,

- NonyaynaekcHyt 06paboTKy;

- cnocob npefcrasieHns ABONYHbIX pa3pafos (0.1): ypoBHU CUTHAOB Ha JIMHWUM, MPOAO/HKUTENBHOCTb,
WHTepnpeTauusa Koga u T. 4.

2.5.3 KAHA/IbHbIV ypoBeHb

HasHaueHne ypoBHSA COCTOUT B TOM. YTOGbl ABOUYHbIE pas3padbl (CrpynnupoBaHHble B 6aliThbl), npea-
cTaBnieHHble PUBNYECKNM ypoBHeM, npeobpa3oBbiBaTb B CBOGOAHbIE OT OLUMGOK CTPYKTYPbI AN CBA3U CO
crefyoLWyM ypoBHEM.

370 BK/OYAET B CE6S:

- NPOBEPKY CTPYKTYPbl LMKANYECKMM Mn36bITOYHbIM Kogom (CRC). nposepky npaBubHOCTU [/IMHBI
CTPYKTYPbI U COAEPXMMOTr0 onpeAeneHHbIX nonei:

- nNpeobpa3oBaHNe MHOTOTOYeYHON (DU3MYECKO CBA3M B AByXTOUYEYHOE COeANHEHNE NOCPeACcTBOM ce-
NeKTUBHOW agpecavuu.

OWwunbKN CBA3N BO3HUKAIOT B C/ly4yaB OTCYTCTBUA OTBeTa nocsie oxugaHns TOLM (BpemMeHu 3afepxku),
4yTo ByAeT BOCMPUHATO Kak OTCYTCTBME NOATBEPXAEHUs 1 obpaboTaHo MCY nnu BTOPMYHOI cTaHuuel B 3a-
BMCVMMOCTM OT NOpPsAAKa CNefoBaHNA UCXOAHbIX CTPYKTYP.

2.5.4 CEAHCOBbIV yposeHb

YposeHb obpabaTtbiBaeT KOMaHAbl B MocnefoBaTeslbHbIX CTPYKTYpax U npefactasnset faHHble MPU-
KNAAHOIO ypoBHS.

Ha 3Tom ypoBHe NprvHMMaeTCs, YTO Bce NpobemMbl 06HapYyXeHMs oWwnbok, cesizaHHbIX ¢ KAHATbHBIM
ypoBHeM, 6binn paspelueHsl. CEAHCOBbIV yposeHb A0MXeH NHTepnpeTupoBaTh AeicTBNsA, KoTopble Tpeby-
I0TCA OT HEro (AUCTaHUMOHHOE CYnThIBaHNE, AUCTaHLMOHHOE NMPOorpaMMnpoBaHmne CHETYUKOB, BbI30B 3a0bITbIX
CTaHUWIA, MHULManM3aums WHel U T. 4.). NpeAcTaBnaTb Nobble faHHble, KOTOpble HY)XHO nepedaTb MPU-
KNAOHOMY ypoBHIO 1 MHWLMMPOBATL NpoLesypy OTBETa, HaNpaB/sAs AaHHble B COOTBETCTBUM C KOMaHAOM K
HVXXHUM YPOBHAM.

2.5.5 MPUKNAOHOW yposeHb

Cawmblil BbiCOKWIA ypoBeHb. Ero 3agaya — nepecbinarb Tpy Tuna AaHHbIX:

- JaHHble ngeHTUdMKaLmnm, YTobbl B HEKOTOPBIX Cy4YasXx yAOCTOBEPUTLCSH, YTO onpeferneHHble obpa-
60TKM 3anpocoB 6e30nacHbl U 3aKpbIThl 418 focTyna:

- fJaHHble, onpefensaouive xapakrep Tpebyemoii nHopmMaummn, Uam TUn aHHbIX B CAEYOWMX NONsXx;

- YyucTble AaHHble, OTHOCALMECS K AUCTAHLMOHHOMY CUMTbIBAHUIO YCTPOWCTBA, WKW AaHHble A9 Anc-
TaHLUMOHHOro NporpaMMnpoBaHus.

2.5.6 MexypoBHeBOe B3aumopgelicTeune

BbInosiHeHMe NpPOTOKO1a MPOBOAUTCA Ha KaXOM YPOBHE B COOTBETCTBUM C (p/1aroM CUHXPOHMU3ALIMN.

Cragun «npuema — nepegauun» cnegytoTt Apyr 3a ApYrom B 3aBUCUMOCTU OT passuBatoLlerocs obmeHa.
YpoBeHb He nepefaet oiar CUHXpoHU3aLun K cnegyrollemy, 6osiee BbICOKOMY WM 60/1ee HU3KOMY YPOBHIO
[0 Tex nop. Noka 3agaya, BO3/I0OKEHHasA Ha Hero, He 6yAeT BbINOHEHA.

Nobasn ownbka Ha cTagmu npuema (Ha CTOpoHe BTOPUYHON CTaHLMK) TpaHCAWpyeTCcs BbiCTaBleHUEM
hnara owmnbkn, NpUHaZNexallero ypoBHIO, Ha KOTOpoM OHa npousowna (cdnarn ERLI, ERSES), ocTtaHas-
nMBas NpoABMKeHre npowecca no ypoBHAM ¥ NOBTOPHO nepefasas iiark CUHXPOHU3aLun K 6onee HU3KUM
YPOBHSIM A5 curHanusaunm o6 owwnobke.
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CuHxpoHusaumeii ynpasnset ®U3NUYECKNI ypoBeHb Tak. UTo6bl 3anpeLleHne 0HOr0 YPOBHS He npu-
BEJ/I0 K He06paTUMbIM CUTyaLUAM.

YpTwb Oonuunn nprema Oonuunn nepegaun

onsnueckin - C U Z |

LIPHI

P H bl

KAHA/IbHB I ChN f [ =J

LL8ES

CEAHCOBBbIV |'|ZZ| Kl 1

SESAP APSES

MMN4KNALHON

ril

MopAfoK cnefoBaHns U CUHXPOHM3aUUN HOMUHANbHbIX ypOBHeIZ B nocsieaoBaTteslIbHOCTU «3anpoc — OTBET»

MpoasmKeHe OT OAHOIO YPOBHSA K pYroMy MOXET CONpoBoXAaTbCsA nepefadyeii napameTpoB u «byde-
POB AaHHbIX», U3BECTHbIX, HANPUMEP, MO NX MECTONOJIOXEHUIO B NaMATU (agpecy) U anvHe (Yucny 6aiTos).
Takas HdopMauus MOXeT OblTb ABHOW WM HEABHOW.

Mprmep nepefayn CTPYKTYpbl COBMECTHO C 6/10KaMu AaHHbIX

KAHAJIbHbI CEAHCOBBII MPUKNALHOWN
i * t *
AD8
«BAkun ADP
OTPYJ/IMbI COM
[O&*1ble
CRC
Tabnmupl
napameTpe» T

Tabnuubl NapameTpoB MOryT NoOCbIaTbCA HEMOCPEACTBEHHO OT YPOBHS K YPOBHIO UK NyTEM onpejene-

HUA aA4PECcOB U A/IMH BCEX COCTABAOLMX TabuL,.
MoaToMy napameTpbl 3aHMMAlOT ONPeAeEHHYI0 NO3ULMI0 U BCETAa COCTOSAT U3 OHOTO U TOTO Xe uncna

6aliToB Npu Nepegaye OT O4HOTO YPOBHS K APYrOMY.
17



FOCT IEC 61142—2011

2.6 OU3NYECKWI yposeHb

2.6.1 Kpatkuii 0630p annapaTHbiX cpeAcTB. Briok-cxeMa npueMonepeaTinkos

ycTtpc/ictasu
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Hecywasa BY. HenpepbIBHO reHepupyemasi reHepaTtopom, NocTynaeT Ha OA4UH U3 BXOL0B CXEMbl COBMNa-
[JeHns, Ha Apyroi Bxog KoTopoli noctynaet curian T X D, mogynupytowmii Hecyluyto BY. BbixogHoW nopT Ha
MuKpornpoueccope TepmuHana ETTD nossonsetr mogemy ETCD nepeknioyatbCa Ha nepefavy wav npuem.
B pexume oxungaHus MogeM nepekntoveH Ha npvem (nocpefctsoM E/R). BEHTWUAb 3akpbIT. No3aToMy mMoaynu-
poBaHHbIi CUrHaN, nepeAaBaemsblii Mo WWHe, NOCTOSHHO NOCTynaeT Ha BXxof npoueccopa R x D. Mporpamm-
Hoe obecneyeHve 6nokupyeT nocnepoBaTenbHbIi NOpT ETTD n He AaeT nofgTBEPXAeHUs Ha npuem (nocne-
[oBaTesbHbI NOPT He paboTaeT B MOSIHOM LyNJIEKCHOM Pexume).

Ha cTopoHe nepBUYHOI CTaHUMKU cuctema He A0/MKHa 06HapyxumBaTb 06LMe 3anpochl.

Ha cTopoHe BTOPMYHOW CTaHUUM NPOrpaMMHbIA MKW annapaTHbIl 06LWuiA 3anpoc AO/MKeH 06HapyXu-
BaTbCA.

[eTtanbHoe onucaHve annapaTHbIX KOMMNOHEHTOB, UCMO/Ib3YEMbIX B MOJEMAXx, U XapakTepucTuku cpedbl
CBA3UN NpeAcTaBeHbl B pasfene 4.

2.6.2 XapakTepucTuUKn MHULUUPYIOLWEero 3anpoca

WNHupmpytowmii 3anpoc — 370 onpefefieHHas nocnefoBaTelbHOCTb CUTHANO0B, 3ajadveli KoTOpoi sB-

NeTcs ycTaHoBMeHue (hyHKUMM nocnefoBaTeNlbHOr0 npuema MHgopmMauum MUKPOMPOLECCOPOM B pexume
0XnaaHus.

YkazaHHasa nocfiefoBaTeslbHOCTb COCTOMT U3 HEMPEPbLIBHON HecyLell 4acToTbl, reHepupyemMoii B Teue-
Hune 100 mc (Bpems nHuuuupytouiero 3anpoca — TAG).
2.6.2.1 TpepacrtasriieHne Ha WNHe

Ne mnadppaty |1 mapoa Mapm6CMT
y

1 1

mHHNO» kKomBL»
nepBoro nepBoro
M Ta OaATa
CTULWYPbI
4 » Y >
TAG TAIO

TAGmM — MUHUMabHOE BPEMS MHULMMPYHOLLEro 3anpoca, paBHoe 50 Mmc.
TAGM — makcMmasibHOe BpeMsa MHULMUPYIOLLEro 3anpoca, pasHoe 150 mc.

2.6.2.2 TlpvHUMN 0GHapYXeHWs. YCTOWYMBOCTb K MOMexam
3a KOHL,0M 06LLero 3anpoca A0/KEH CnefoBaTh NepBblii 6aiiT CTPYKTYpbl NOC/e BPEMEHHOW 3a,epXKu
TA10 Tak. 4tobbl

TAL1OT <TA10 5 TAL1OM,

roe TAKO 7 =30 mc, TA10OM = 160 mc.

MpumeyaHne — [locne OKOHYAHWA UHULMMPYIOLLIErO 3anpoca BTOPUYHas CTaHLMA UMeeT MakCUMyM BpeMeHU
TAK T gna nepexofa B peXxumM rnpuemMa.

B TeueHune obuiero 3anpoca nobas nomexa, npepbiBatoLias Hecyluyto 6onee yem Ha 100 mMc. penHULm-
anu3upyeT napameTpbl 06HapyxeHus obLiero sanpoca.

MoaTomy npucyTcTBue Hecylei B TedeHne 50—150 mkc 6e3 nomex, no A/IMTeNIbHOCTW He NpeBbilar-
wumx 100 MKC, MHTEPNpeTMpPYeTCsa Kak MHULUPYIOLNIA 3anpoc U «MPUBOAUT B TOTOBHOCTb» BTOPUYHYIO CTaH-
uuio Ana npvema 6aiiToB cneayloLwmx CTpyKTyp.

2.6.3 XapakTepucTuku nocnefoBaTenbHOCTEN nepegaun/npuema

B cooTBeTCTBUM CO CXEMOWA, MPUBEAEHHON HXKE, XapakTepucT1k1 nocnefoBaTesibHOCTY nepegayn/npu-
ema onpefiefneHsbl fanee.
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2.6.4 BpemeHHas gnarpamma (HOMUHanbHas)

MNCy: BR

nCttTxD

Ha wuHe

Mnpoiiowk

MoHnepyaMMm
R xD

YcTpoiictea
Tk O

~1 P\l m

AO ,

J W[l -

2.6.4.1 KommeHTapumn

YpoBHU Nepegaun/npueMa Ha LiVHe onpejensiioTes B pasgene 4.

Mepepn**

CtpyktypaP -*8

*,

Mpram

Crpyktypa P <-8

*.

H K _T'mhn—u ,

TrrT

n] Mapap**

1TK

MepBoOil CTPYKTYype, NepefaHHON NepBUYHON CTaHUMeRn, npeawecTByeT 06wmii 3anpoc HOMUHaILHOMN
aonuTtenbHocTn 100 mMc. OTOT cUrHan reHepupyeTcsa nocnefoBaTtesibHbIM NOPTOM nepefayun, UCMosib3yembliM

(T x D), u 3aTemM MOJy/IMpyeTcs HecyLlei 4yacToToi.

BaiiTbl B KaXAoli CTpyKType, nepefaBaeMoil NepBUYHON UNN BTOPUYHOW CTaHUuMen, nepejatoTcs B 06-

paTHOli noruke:

- noruvyeckuii yposeHb 1 oT T X D unm R xD (OTCyTCTBME HECYLLEl Ha LUMHE);

- norunyeckmii ypoBeHb 0 oT T X D unu RxD (NpucyTCTBME HECYLLEN Ha LUMHE), YTO NepeBoanTCs B cre-
Zylolime curHanbl Ans nepejayun ogHoro 6aita
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Mocne TOro Kak CTpyKTypa W CTOM-6UT nocnefHero 6alita nepefaHbl, Ha WKHe 605ee He GyAeT Hecy-
Leli: aHanorMyHo 3a4epXkn Mexay 6aiitamm ByayT KOAMPOBATLCA OTCYTCTBUEM HECYLLEel Ha LUMHE.

CTon-curHasbl MPUHUMAIOTCA Kax bl pas. Korga obHapyXmBaeTcs KoHel, CTPYKTypbl. Kputepuit 06Ha-
pyXeHus — 3T0 HenonyvyeHne 6aiiToB B TeueHne 3agaHHoOro spemeHn TAOM =40 mc (MakcMmanbHoe Bpe-
Msi OTCyTCTBUA 6aliToB). O6HapyXeHne KoHLa CTPYKTYpPbl Bbi3blBAET VHTEPNpeTaLunio Noy4eHHON CTPYKTY-
pbl N CBSI3aHHbIE C 3TVM AEeWCTBUSA, BbINONHAEMble Ha 60/1ee BbICOKMX YPOBHAX NPOTOKONa. Jlornyecku ato
fenaeT HEeBO3MOXHbIM MOCNeA0BaTeNbHbIA NpUeM. STOT KPUTEPUI 0BHApPYXeHNUs O03HauaeT, YTo HuKakas
nofobHasa nocnefosaTesibHOCTb He AO/KHA BMeLWMBATLCA B nepegadvy CTPYKTypbl Npexje ee OKOHYaHuS.
Kpome Toro, aHanuns npoAo/KUTe/IbHOCTM OOMEHOB MOKasblBaeT, YTO MakCMMasibHoe Bpems /1 CYMMbl
3agepxek Mexay 6aitamu B CTPYKType A0/HKHO 6biTb: TACEOM = 30 MC (MakcumasnbHaa COBOKynHas 3a-
Aepxka mexgy 6antamu). 3TOT napameTp 6ygeT obecneunsaTbCs TOIbKO NepeAaTyMkoM 1 He nNposepsieTcs
npv Nony4YeHun.

MogeM MOXeT 6bITb NEePeKoYEH Ha nepefady, Kak TO/IbKO 06HapYyXeH KOHeL, CTPYKTYpbl (M npuem 3a-
KOHYEH) U/ TONBbKO Korfa CTPYKTypa HauMHaeT nepefasatbca. Ob6a aTu hakTa fO/MKHbI 6bITb BO3MOXHbLIMU 1
Heob6xoAMMbIMU, YTOGbI MPOTOKON B LieSIoM paboTasn A0/MKHbIM 06pa3om.

Korga KoHeL, CTPYKTYpbl OGHapY)XeH B pexvumMe npruema, nepsblil 6aiT CTPYKTYpbl f0/KEH 6biTb NepeaaH
B TeYeHWe BpeMeHMu, TpebyemMoro Ans BEpPXHUX YPOBHEW, YUTOObl 06paboTaTb MOyYEHHY UHopMaLuio 1
NoAroTOBUTL CTPYKTYpPY OTBeTa. OTO BpeMs Ha3BaHO «BpeMeHHol 3asepxkoit KAHANTbHOIO ypoBHsi» (TOL),
MakcuMasnbHoe 3HavyeHue koToporo TOLM = 100 mc. OHO He BK/ll0OHaeT BpPeMsl nepefayn nepsoro 6airta, HO
[OMNonHsAeTca BpeMeHeM [0 Havyana nepBoro nepefaHHoro 6anTa.

Mogem nepekntoyaeTcs C nepefayn Ha Nnpuem NIorMyeckn nocne nepegayn cton-6uta nocnegHero 6ai-
Ta B CTPYKType. 3Ta A/imHa hakTnyeckn n3sectHa nporpaMmMHoOMy obecrneyeHnto nepegaymn, Kotopoe u onpe-
AensetT MOMEHT NepekntoyYeHns Ha npuem.

2.6.5 CocTtosHMA Ha PNBNYECKOM ypoBHe

2.6.5.1 Cxema cocTosiHuit Ha PU3NYECKOM ypoBHe

2.6.5.2 OnucaHune coctosHuii Ha PUSNYECKOM ypoBHe

O6Lwme NpUHLMNbI

Bcemu coCcTOAHNAMY Ha YPOBHE, CBSA3AHHOM CO BPEMEHEM BbINOJIHEHUSA, YNPABIAIOT «3afepXKu», Map-
KnpoBaHHble TOXXX. Mo onpefeneHnio «3agepxka» NPoUCXoauT napasnsiesibHO C BbINOSIHEHUEM AENCTBUNA,
COOTBETCTBYIOLLMX COCTOAHMNIO. OHa nepeycTaHaBNMBaeTCA BCAKUIA pa3. Korga paccMaTpuBaemMoe COCTOsiHWE
[OCTUTHYTO, Kpome 3adepxkn cBsasn TOCO, koTopas ynpasnsieT NOSHOW NPOAOC/IKUTENBHOCTbI0 06MeHa 1
pa6oTaeT napasisieslbHo CO BCeMW COCTOSHUAMMU, HAUNHAA C COCTOSHNA «TPUHATL 6aiiTbl», JOCTUraeMoro npu
Co6bITMM «0BHapYXXeHVe 06LLero 3anpoca.

3agepxkn, MapkmpoBaHHble TAXXX. NCNONHAITCS NocnefoBaTelbHO C BbINOJIHEHUEM AeicTBUiA pac-
cMaTpuBaeMoro coctosiHusA. OHW nepeycTaHaBMMBAKOTCA WM NOATBEPXAAITCA B MOMEHT 3aBeplueHus Aeii-
CTBUA.

PasnuuHble BpeMeHHble MHTepPBa/lbl OTCUMTLIBAIOTCA Yacamu (Taiimepamu), YacToTa KOTOpPbIX Bblbupa-
eTca Takum 06pa3oM, 4To6bl GbITb COr1ACOBAHHON C OnepauusMn CUHXPOHWU3auMKn, onpegensemMmbiMn B Npu-
NoXeHun. Yacbl 0TcUnTbIBaIOT BpeMs napannensHo ¢ geinctasmamm ®U3NYECKOIO ypoBHS.

OUBNYECKUI ypoBeHb NPUBOANTCS B FOTOBHOCTb U CUHXPOHW3UPYETCS, ecau obLnii 3anpoc o6Ha-
pYy>XXeH nornyeckn unu uU3nyeckun, npu ycnosum, Yto KpUTepum NoaTBEPXKAEHMSA obLlero 3anpoca BbINoJ-
HEHbI.

OpHako B 3aBUCMMOCTU OT Tuna paspabaTbiBaeMoro ycTpoicTBa BO3MOXHO OCTaBUTb DPUBNYECKNN
YpPOBEHb B MOCTOSAHHOM OXWAaHuu: 3anyck OyaeT akTMBMPOBaH TOJ/IbKO Npu obLiem 3anpoce; aTa onuusa 3a-
BVCUT OT YCTPOWCTBA, KOTOPbIM JO/IKHbI YNPaBAsaTb BHE MPOTOKONA YTEHUS MO NIOKA/IbHON LUMHE.

[Lnarpamma 1 oTHocALMECS K Heli nosicHeHus npeanonaraioT, 4To ®U3NUYECKNI yposeHb NOMHOCTLIO
OTK/OYEH OT /I0Ka/IbHOW LWWHbI A1 YTEHWSA MO /I0KaNbHOW LWWHE.
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CocTosiHue 0

O6Lwas nHuLmanmsauus npotokona. Bce nepemMeHHble Ha BCEX YPOBHSX, TpebyemMble 4151 BbINOHEHNS
06MeHa B LiE/IOM, MHULMANN3MPYIOTCA B 3TOM cocTosiHuu. CTapTyeT Taiimep 3agepxku ceasm TOCO.

CocTtosiHne 1

MepenHuuymanunsauua PHILI.

Mpuem GaiiToB. Kaxablii NonyveHHbIl 6aliiT coxpaHseTcs B GydheTe, KOTOpbIA GyAEeT NOCbINATLCA K BEPX-
HVM YPOBHSIM A5 06paboTKu.
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CoctosiHue 2

dnar cuHxpoHunsauuu LIPHI ot KAHAJIBHOTI O ypoBHA nepeBoauTCcA B COCTOSHUE OXUAaHUSA.

CoctosiHne 3

Mepepava 6aiiToB. BepxHuii ypoBeHb NoArotoBuT Gydhep mnm Habop 6ychepoB, KOTOpPbIE HYXHO nepe-
patb. Vix mectonosioxeHue un anvHa nepegavsl PNUSNYECKOMY ypoBHIO A1 3TOTO0 COCTOAHUA Nepeaayn.

CoctosiHne 4

Mo ncteueHnm spemeHn TRO = NAOXTE (NAO — cnyyaiiHoe uucso ot 0 o 2, nocTynawuiee oT BEpX-
HUX ypoBHeli). Bpemsa TE chmkcpoBaHo. B 3TOM COCTOSIHUM MOAEM HaxoguTcs B pexume npuema. TE ycTa-
HOB/IEHO paBHbIM 500 Mc.

CoctosiHne 5

3akpbiTue hrsmnueckoii ceasu. PUSNYECKII yposeHb OTKOUAET BCE BEPXHUE YPOBHM U OTK/TIOYaeTCst
cam.

Bce ypoBHM NpoTOKONa, TakuM 06pa3om, Ae3aKTMBUPYIOTCS.

2.6.5.3 OnucaHue cobbiTuii Ha PU3NYECKOM ypoBHe

A — curHan Hecyueli 661 obHapyxeH B TeueHune BpemeHn TAG B guanaszoHe TAGm — TAGM, uto
NMo3BO/IIET BCEM YPOBHSIM MPOTOKOMA NEpPeiT B cocTosiHe oxuganns, a ®PUBNUYECKOMY ypoBHI0 akTMBU-
poBaTbCsi NOCPEACTBOM nepexofa B COCTOosHME 1 «npuem 6aiiToB». 3TO COObITUE TakkKe CBA3AHO C MOJSHOW
VHMUManv3auvein npoTokonaa n nHnymanmsaunein BpemeHHon 3agepxkn TOCO.

al — npeBbileHVe BpeEMeHN OTcyTCcTBMA 6alitoB TAO 03Ha4yaeT, YTO 3TO MOXeT OblTb MAEHTUULM-
poBaHO Kak KoHel, npuemMa CTpykTypbl. CobbITue Torga obycnasnmeaeT BbinosiHeHne KAHAIbHOIO ypoBHS
nocpeacTBOM 3aMeHbl hnara cuHxpoHnsauuy PHILI = 1.

370 cobbITUE SABNAETCA CTaHAAPTHLIM BbIXOAOM U3 COCTOAHWUS 1. KOraa He 6b1s10 06HapyXeHo npeBbl-
LLIEHNS HUKaKO BPEMEHHOW 3afepXKu, 1 06MEH Npu 3TOM He 3aKOHYEH.

M — npeBbilWeHNe BpeMeHN 3adepxkn Ansa nepsoro 6aiita TAKO ocTaHasnvBaeT NPOTOKON Nocpes-
CTBOM Nnepexofa B COCTOsHWe 5. OTo cobbITe O3Ha4YaeT, YTo 3a NepeklyYeHneM Mogema Ha npuem He no-
cnefosana oxugaemast CTpykTypa.

Co6bITHe ykasblBaeT, KpoMe BCero npoyero, YTo pectapTa HO NPOM30LLJIO, ¥ MPOTOKO MOXET 6bIThb npe-
pBaH (Hanpumep, nocse nepegayv CTPYKTypbl AUCTAHLUOHHOIO CYATLIBAHNS).

cl — npeBbIlWeHNe BpeMEHN 3a4ePXKU nocrnefoBaTelbHOro onpoca ctaHuuii (Tuna «nynemeT») (TOB)
Mo3BONAET OTKMOUUTL NMPUEM, ECNIN 3aJiepXKa NMPOJO/DKUTE/IbHEE BPEeMeHU nepefayn Ans MakCUMasibHOro
yncna 6Gaitos, BKoYas CTpykTypy (128 6aiToB) N/HOC COBOKYMHYH 3afepXxky mexgy Gavitamu (TACOM)
1 10%-Hbli1 OMYCK, 4TOGbI y4eCTb NOTPELIHOCTU N3MEPEHUS BPEMEHMN.

TOBM - | .-27----.+ TACEOM |x 1,12 ¢ TAOM.
171200 )

TOBM = 1360 mc.

TOB KOHTpOMpYyeT nocsiefoBaTesbHbIA onpoc cTaHuuii MNCY.

MpumMmeuyaHne — TpoBepKy BPEMEHN MOXHO 3aMEHUTL KOHTPO/IEM Haj, MakCUMasibHbIM YMC/IOM GaiiTOB, KOTO-
pble MOTYT GbiTb NepeAaHbl B CTPYKTYPE, UTO AaeT 3KBUBAIEHTHbIN pesy/bTar.

d1l — npeBbllEeHe BpeMeHN yCTaHOBKM Talimepa cBs3n TOCO, aTo obycnasnvBaeT Nnepexof B COCTO-
AHVe 5. OTOT Talimep MHMLMaNM3npyeTcsa TObKO OAUH pa3 BO BPEMSA MOJHON MHWULManm3aum npoTokona.

a2—b2—c2—f2 — Bo3BpaLLeHNE BEPXHUX YPOBHEN K CMHXpOHM3aumn nocpeactsoM LIPHI = 1ykasbiBa-
eT TeM cambIM, YTO X AeNCTBUA 3aKOH4YeHbl, 1 06ycnaBnnBaeT nepexof k coctoaxuio 1, 3,4 wnun 5.

31K cobbiTua 3aTem AndpepeHUMpyoTCa B 3aBUCMMOCTM OT COCTOSHUS Tpex napameTpoB PAREP
(otcyTcTBMe oTBeTa). ALEA (cnyvaiiHoe) n ERLI (owwn6ka KAHANBHOIO ypoBHs). PAREP npeanucbiBaeT
PN3NYECKOMY ypoBHIO Nepexos B COCTOAHWE KOHLA NpoTokona 6e3 nepegayn CTpyKTypbl 1 6€3 oxugaHus
nepesarnycka.

PAREP ycTaHaB/MBaeTCa BEPXHUMUN YPOBHAMMU, KOraa:

- nNpoBoAMTCA pacundpoBka komaHabl IB (MHULManM3aums LWnHbI);

- o6HapyxeH agpec ADS. He siBnsloWuiica agpecom yCcTponcTsa,;

- KoMaHAa ASO (Bbl30B 3a6bITbIX CTaHLMIA) afpecyeT YCTPOCTBO, KOTOPOE He 6bISI0 3a6bITO UK K KO-
TOpOMY He obpalianuch,

- o6HapyxuBaeTcsa nepeuyHbIli ADP-afpec. Hen3BeCTHbI BTOPUYHON CTaHLUW.
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ALEA ycTaHaBnMBaeTCs BEPXHWMU YPOBHSMU, korga obHapyxeHa komaHga ASO. OHa coobwaet
YCTPOWCTBY, BHE 3aBWCMMOCTU OT TOrO, GbI/I0 I OHO 3abbITO MW HET. YTO HE OXMAAETCS HUKaKoro nepesa-
nycka rnocsne nepefayv UM CTPyKTypbl OTBeTa.

a2 — cobbiTne LIPHI = 1, cBA3aHHoe c cocTtosiHmeMm (PAREP = 0 n ALEA = 0). yka3biBaeT, 4To OTBET
fomkeH ObITb NepefaH 1 oxuaaeTca nepesanyck.

b2 — cobbiTne LIPHI = 1. cBA3aHHOe ¢ cocTosiHnem {PAREP = 1), korga HUKakoli OTBET He AOJ/DKEH
MepepaBatbCA.

c2 — cobbITue LIPHI = 1. cBA3aHHOe ¢ cocTosiHneM {PAREP = 0 n ALEA = 1). korga oTBeT A0/HKEH ObITb
nepegaH c 3afepxkoii (coctosiHme 4).

d2 — npeBbllWeHNe BpeMeHM 3adepxkn cBsA3m TOCO.

e2 — npesblweHne BpemeHn 3agepxkn KAHANbBHOIO ypoBHs TOL. koTopoe hakTM4eckn KOHTPOu-
pyeT BpeMs BbIMNOSIHEHNA Ha BCEX BEPXHUX YPOBHAX MOCME TOro, kak Obls1 06HapY>XeH KOHeL, CTPYKTYpbl 1
ycTaHoBneH donar cuHxpoHnsaummn PHILI = 1 mexay PUN3NYECKUM n KAHANTbHBIM ypoBHSIMU C yCTaHOBKOA
B OTBET onara cuHxpoHusaumm LIPHI = 1. 970 cBsi3aHO ¢ nepevHuunanm3auneli Bcex BepxHux yposHei (KA-
HANTbHOIO. CEAHCOBOI'O n MPUKNAAHOIO) — B coctosiHUK 0.

f2 — co6biTne LIPHI = 1, cBsasaHHoe ¢ ERLI = 1 (owwnbka KAHAJIbBHOIO ypoBHS), 03Ha4aeT, 4To owunob-
Ka 6blna 06HapyxeHa Ha BepxHeMm ypoBHe. [py 3TUX COCTOAHMAX YCTPOMNCTBO BO3BpallaeTcs B COCTOsHME 1
«npuem 6aliiToB» ANA OXMAAHUS Nepesanycka OT NePBUYHON CTaHLMN.

a4 — BpemeHHan 3agepxka TRO = NAO x TE gocturHyTa u paspeluaeTt nepexon B COCTosiHMe 3 ans
nepegayv CTPYKTypbl OTBETA 3a6bITON CTaHUMM B OAHO V3 pa3peLleHHbIX BPEMEHHbIX OKOH.

b4 — npesbiweHne BpemMeHu 3agepxku ceasn TOCO.

a3 — BbIX0OA Nocsie nepegayn CTpykTypebl, rae ALEA = 0 (CTpykTypa, koTopas TO/IbKO 4TO 6blna nepe-
[aHa. He ABMSIeTCA OTBETOM Ha 3anpoc 3abbIToil cTaHuuw). OUBNYECKNN YpOBEHb BO3BpaLlaeTcsa B COCTO-
AHVe 105 nonyyeHns noboi nocneayroLein CTpyKTypbl.

b3 — BbIX0A, NOCe KOHLA nepefayn CTPyKTypbl, roe ALEA = 1 (nepefaHHan CTPYKTypa sABNsSieTcs oTBe-
TOM Ha 3anpoc 3a6bIToii ctaHumm). PU3VYECKMI ypoBeHb 3HAET, HTO He OXWAAETCA HIUKAKOTO nepesanycka
WY CTPYKTYpPbI. [103TOMY OH MOXET NEePeKIUYNTLCA B COCTOAHNE 5 AN pasbefuHeHus.

YCTpONCTBO He A0/MKHO BO3BpaLaTbCa B COCTOAHME 1 Tak. 4ToObl HE NPUHUMATbL CTPYKTYPbI, NepegaH-
Hble APYrMMU CTaHUMSAMM.

c3 — BpemeHHas 3agepxka nepegaun (TOE) octaHasnmBaeT nepefady, ecaiv oHa nNpofokuTesnbHee
TOEM.

127 x 104

TOEM - ._1200 - TACEOM.

TOEM = 1100 mc.

d3 — npeBblWeHe BpeMeHu 3adepxku ceasm TOCO.

MpumeuvyaHne — TOCO 6ygeT obHapyxeHa C TOYHOCTbIO, OrPaHUYEHHON MaKCUMaslbHON NPOLO/MKUTENBHO-
CTbl0 NOC/eJOBATE/IbHOCTU «3anpoc — OTBET». [103TOMY OHa MOXeT 6bITb NPOBEPEHa TO/IbKO B HaYasie CoCToAHNS 1.

B — camooTktoueHne ®N3NYECKOIO ypoBHSA Noc/ie BbIKKOYEHNS BCEX YPOBHEW NpoToKoNna.
2.6.5.4 Cxema HeCKO/IbKMX NPYMepPOB COCTOSAHMIA
[ucTaHuMoHHOoe cunTbiBaHne. TunoBoi npumep

A B 0-.
B Eb-

«2
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[LncTaHuMoHHOe nporpamMmMypoBaHne. TUnoBoi npumep

MHuupanusaums WnHbl. TUNOBOI NpuMep

CxeMa Takke NpMMeHrMa B c/lydae, ecriv 3anpoc 3abbITON cTaHUuy agpecyeT He 3a6bIToe YCTPOICTBO,
N B C/lyyae AUCTaHLUWOHHOTO CYUTbIBAHUA AN AUCTAHLMOHHOIO NPorpaMmmMmpoBaHuns, UHULUMPYIOLWWEro cTaH-
uuio. yeli agpec He coBnagaeT Cc aApecom nepeuYHoOro 3anpoca ADP.

Mpumep nepesanyckos, 3a KOTOPbLIMU criefyeT NpaBuibHOE ANCTAHUMOHHOE CUUTbIBaHWE NpU OLnbKe,
06HapyXeHHOI BTOPUYHOI CTaHuUMell B BEPXHUX YPOBHSIX.
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2.6.6 CxeMbl pa3geneHna BpeMeHu
2.6.6.1 Tunosble npumepbl (MpUBELEHbLI CO CTOPOHbI BTOPUYHOW CTaHLMK)

TAG = 100 mc. TAOM =40 mc. TA10M = 160 mc. TOLM = 100 mc. TACEOM =30 mc. TOCOM = 15c.
TOEM =1100 mc. TOBM = 1360 mc.

2.6.6.2 Tpumep owunbkn Npu npueme (NpUBELEH CO CTOPOHbI BTOPUYHOW CTaHLMK)

Mpumep cooTBeTcTBYET cobbITMAM €2 U f2 Ha cxeme ®UBNYECKOIO ypoBHS, COOTBETCTBYIOLMM Mpe-
BblLlLeHM0 BpemeHu 3agepxkn KAHA/IbHOIO ypoBHSA unu ownbke Ha BepxHUX ypoBHax (ERLI = 1).
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Mpumep cobbiTna e2 (TOL > TOLM)

Bpemsa nosTopHoro 3anpoca MNCY nocne nepegayn:
TREPRmin = TAOM + TOLM,;
TREPRmax = TAOM f TOLM t (TAIOM — npogo/mkuTtenbHocTb 16aiTa).

Bpems npuBefeHO ANS BTOPUYHOI CTaHLUK
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Mpumep cobbiTuA f2 (ERLI = 1)

Bpewmsa nepesanycka MNCY nocne nepegauu:
TREPRmin = TAOM + TOL npu MuHumansHom TOL = 0;
TREPRmin = TAOM,

TREPRmax = TAOM ¢ (TA10M — npogomkutenbHocTb 1 6aiita).



FOCT IEC 61142—2011

[lnsa BbllEYyNnOMSAHYTbIX ABYX NPYMEPOB BPEMS nepesanycka AO/MKHO ObiTb B MHTepBane:
MAX(TREPRmin) 5 TREPR 5 min(TREPRmax):

TAOM + TOLM < TREPR 5 TAOM ¢ TOL + (TA10M — pgnutensHocTb 1 6aiiTa);
TAOM +TOLM i TREPR i TAOM ¢ (TAKO T — gnutensHocTb 1 6aiita);
160 mc< TREPR <170 mc.

Heob6xoauMO OTMETWTb, YTO B COOTBETCTBUW C MPUBEAEHHbIM Bbille HepaBeHCTBOM TAL10M He MmoxeT
6bITb MeHbLUEe, yeM TOLM.

ECnu HY ofiHa U3 OXMAAEMbIX CTPYKTYP HE MPUXOAUT Nocsie TOro, Kak nepeAaHa cTpykTypa 3anpoca, nep-
BUYHAS CTaHLMs JO/MKHA BbINOTHUTL Nepe3anyck B OKHe pasfefieHnsi BpeMeHw, onpegensieMoMm TREPRmin v

TREPRmax. Bpemsi nepesanycka (nocne nepeyctaHoBK/ ero B HOfb) OTCUATLIBAETCA BCAKUIA pa3 C MOMEHTA,
Korga nepsuyHas CTaHUUS NepeknioyaeTcs B pexvm npuema.

2.6.6.3 T[lpumep 3anpoca 3ab6bITol CTaHUmm
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CTaHumsa nocne 3anpoca 3abbITol CTaHUMWN MOXET OTBETUTb B TPEX BPEMEHHbIX NO3ULMSAX (OKHax). Ha-
4yano nepegaun CTPyKTypbl pasmellaetcs B okHe FE1, FE2 unu FE3. ecnu cnyuvaiiHoe uncno NAO pasHo O.
1 nnn 2 COOTBETCTBEHHO.

Bpems TE. pasgensiwouwee gsa okHa FE. — 370 MakcumasibHoe Bpemsi, B TeuyeHue KOToporo 3abbiToe
YCTPOWCTBO JO/MKHO OTBETUTb, A06aBNEHHOE K MakCUMasibHOMY BPEMEHMW, B TeYeHWe KOTOPOro nepBuyHas
CTaHUMA MOXET MHTEePrNpPeTnpoBaTbh N COXPaHUTb NMOJSTyYEeHHYIO CTPYKTYPY.

Ecnm TRAMOU npepactaBnsieT co6oii Bpems nepefaun ans n 6aiToB, BKIOYas CTPYKTYpy OTBETa, TO
TE [0/MKHO BbIGMpaThCs Tak. YTobbI

TE >TOLM *TRAMOU .TACEOM + TAOM* 1 TOLM'

BTopuuHas CTaHuus" " MepBuyHas crtaHums

Mpegnonaraetcsa, uto ana MNCY Bpemsa 3agepxkn KAHAJIbHOIO ypoBHSA 3KBMBA/IEHTHO 3afepxke
KAHA/IbHOI'O ypoBHS ycTpoiicTBa. AHaNIOTMYHO 471 MakCMMaibHOrO BpeMeHu oTcyTcTBuA 6aritoB (TAOM):

TOLM =TOLM' = 100 mc.

TAOM =TAOM' =40 wmc;

TACEOM = 30 mc:

1n 18x 10*
TRAMOUNOCTx-WU .*103* . T.— , =150 mc.
1200 1200

(NOCT = 18 gnsi CTpyKTypbl OTBETA 3a6bITOrO YCTPOCTBA).

TE > 420 mc.

Yepe3 500 mc nocne nepejayv nepBuyHas CTaHUMSA MOXET onpefenvTb Tpu okHa npuema FR1. FR2
nnn FR3 ¢ COOTBETCTBYOLMMY NapameTpamu:

TFR1 = 40 mc;

TFR2 =540 wmc:

TFR3 = 1040 mc.

3Tv OKHa onpefeneHbl Tak. YTO6bl ObITb MOMHOCTBIO CUHXPOHU3MPOBAHHBIMU C OTBETOM 3a6bITON CTaH-
LK1 BO BCEX Cnyyvasix, KOTOpble MOTYT BO3HUKHYTb.

BBuay TeopeTuyeckoii BO3MOXHOCTU Hanuuusi cTpykTypbl ASO. Bkatovawlleli 40 pasnuyHbix TAB(i).
MakCUMasibHas MosiHas NPOAO/HKMTENILHOCTbL 3anpoca 3abbiTol CTaHUMW JO/MKHA ObiTh paBHa

T=TWUM ¢ TAIOM + | *TACEOM j x 1,012+ TAOM + 3TE.
\ 1200 f
T= 150 + 160 + | +30, x 1.02+ 40+ 1500.
y 1200 )
T = 2305 mc.
MpumevyaHne — [pu cTpykType ASO. BiIovatoLwelt Tobko ogHy TAB(i). MakcumasibHasi NosiHas NpogosHKu-

TeNlbHOCTb 3anpoca 3a6bIToll CTaHUMK CoCcTaBNsAEeT 2 C.

2.6.6.4 O6LWMe KOMMEHTap1M 1 aeTany N3MepeHnii napameTpoB

Bpems KOHTPOMIMPYIOT € TOYHOCTLIO £ 1% (C MUHUMaNbHON TOYHOCTBIO + 10 MC).

HeobxoaMmo OoTMETUTb, YTO BpeMs obulero 3anpoca MNCY 6yaeT nepefaHo ¢ TOYHOCTbIO £ 10 MC Ha
no60oli CTOpoHe NpU HOMWHa/IBHOM 3HauveHun 100 mc.

MCY A0/MHKHO OCTaBNATb AOCTATOYHO BPEMEHU MexAy ABYMS MocnefoBaTteflbHbIMU 06MeHamu, YToObI
nepBoe BbI3BaHHOE YCTPOINCTBO MOF/10 OTKHOUNTLCA Noc/ie 06MeHa, B KOTOPOM OHO 6blf10 3aeiCcTBOBaHO, A0
BbI30Ba C/1eflyloLLero ycTpoiicTBa (3To BpeMs A0/MKHO 6biTh 60/bwe, yem TAKOM).

2.7 KAHAJIbHbIV ypoBeHb

2.7.1 OTKpblTNe — 3aKkpbiTne KAHAJIbHOI O ypoBHA

KAHA/TbHbIN YPOBEHb, KaK TO/IbKO OH aKTMBUPYETCH, HaXOAUTCA B COCTOSHUM OXuAaHus dhnara CuH-
xpoHunsauum (PHILI). nepegaBaemoro 6onee HU3kuMm yposHeM (PUN3NYECKUM).

BTopuyHas cTaHUuMA B pexvmMe nprvema aHanvsnpyeT nocTynatLyto CTPYKTYpy, nepej Tem Kak cCurHaaum-
3upyeT BepxHeMy ypoBHi0o (CEAHCOBOMY) chnarom cuHxpoHmsaumm USES, yka3biBasi, UTO OH MOXeT HayaTb
BbINO/IHEHWE CBOMX AENCTBUIA.

BepxHuit yposeHb (CEAHCOBIN), B cBOl ouepeap, nepeaaeT hnar SESLI B KoHUe cBOeil pa6oTbl.
[aHHbIA OTBET COOTBETCTBYET nepejaye Bceill MHgopmaunm unm «bychepoB», Tpebyembix Ana nepegayu
CTPYKTYpbI OTBeTA.

30



FOCT IEC 61142—2011

®nar LIPHI 3atem nepepnaetcsi 60n1ee HU3KoMy ypoBHo (PUSNYECKOMY) ana dmsnyeckoii nepesayv
No6oii CTPYKTYpbI OTBETA.

phili:1 1 I Imes=i
OUBNYECKINI KMHANHAN CEAHCOBbI/
NNN»* N»um. YIXMW*
upPLWw-1 S8ES8LIm 1

Pa3beguHeHne CBA3N MOXET MPOUCXOAWUTL B IIOO0OM M3 CNefytoLmnx YeTbipex cryvyaes, ynpaBasemMbixX
HenocpeacteeHHo KAHA/IbHbIM ypoBHeMm:

- OWM6BKa NpU CMHTaAKCUMYeCKOM KOHTporse (cobbiTue bl2):

- MOMyYeHHbI agpec He COOTBETCTBYET 3afaHHOMY ajpecy yCTpoicTBa waun obuiemy agpecy (co-
6bITHE bl3);

- KoHeL, (hopMypoBaHns CTPYKTYpbl oTBeTa (cobbiTe alsb);

- obpatHas cBasb CEAHCOBOIO ypoBHsi ¢ ERSES-owmbkoi nnu dnarom PAREP. ykasbiBatowwas, 4to
He cnepyeT nepegaBaTb HMKakoro oteeTa (bl4 un cl4).

Bce npepbiBaHus cBSA3M nepeyctaHasnueaiT KAHAJIbHbLIN yposeHb B cocTosiHue oxugauus ®U3N-
YECKOI'O ypoBHS.

KAHA/IbHbIN yposeHb oTknouyaetcs PUINYECKMM ypoBHEM TOMLKO NpK HOPMabHOM 3aBeplLueHum
obmMeHa Unu Npy UCTevyeHUn OAHON 13 OMYCTUMbIX BPEMEHHbIX 3a4epXek.

2.7.2 dopmat nonyyaemoi cTpyktypbl. O6nactb genctBus KAHA/IbHOT O ypoBH#A

N AD9 ADP COW  [OBWHbI* CRC

ap g c Bbb— OLAA nepMMIoa CTULLLK
rmmmemmeaen ANTIpEC BbCMBaMOIi BTOPOMOI ctsmjkh MM 06LLMiA afpec
Ykno6aBTT, N*paae*ebibiknblub«lLL A nbpMMHOA CTaHLmMel

2.7.2.1 CuHTaKcMyeckne npoBepku 1 NPOBEPKU [OCTOBEPHOCTM nepeaayu

OHK BKIOYAIOT B cebs:

- CRC16 — npoBepky Bcex 6aiiTOB B CTPYKTYpE;

- CpaBHeHMWe COAEePXMMOro NepBoro 6avita B CTPYKType, NpeAcTassioLei yncno 6aintos, nepefaHHbIx
NepBUYHOI CTaHUMel, ¢ YNCIoM 6ainToB, hakTUYECKN NOMYYEeHHbIX BTOPUYHON CTaHLueld;

- NMPOBEpPKY CUHTaKcKUca 1 AocToBepHOCTU no 6ality COM (1 5 COM < 11. cm. npunoxeHue E);

- MPOBEpPKY CUHTaKcmuca u goctoBepHocTn no 6aiity ADP (0 <ADP i 99. cm. npunoxeHune E);

- NMPOBEPKY CMHTaKCMca 1 [,O0CTOBEpHOCTH no 6aliTy N. nposepky ycnosusa N < 128 (cM. npunoxexue E).

Ecnn kakue-nu6o owmnbKN 06GHapyXeHbl BTOPUYHON cTaHuuell B npouecce nposepok. KAHA/IbHbIN
YpPOBEHb OTK/IOYAETCS 1 BO3BpaLLaeTCs B COCTOAHME OXugaHusa Nioboi npoueaypbl nepesanycka ot ®U3UN-
YECKOI'O ypoBHs.

ECnn HUKaKnX oln60ok HeT. KAHATIbHbI ypoBeHb BLINOMHAET NPoBepKy Nons aapeca.

2 7.2.2 MNpoBepka agpecHbix noneii ADS n ADP

B 3aBMCUMOCTU OT AElCTBUSA, KOTOPOE HYXXHO NpeanpuHNATb, none ADS coaepxumT obLmii agpec, onosHa-
BaeMblii Bcemu ycTpoiictBamum ADS = ADG. unum onpeaesnieHHblil aapec 04HON 13 CTaHUUIA, CBA3aHHbIX C LUMHOM.

Mone ADP cofepXuT NepBuYHbI afpec, Ha KOTOPbIV 3anporpamMMyipoBaHa OTBevaTb BTOPUYHAsA CTaH-
umsa. unmn obLmin nepBuYHbI agpec (ADP = 0). koTopblli pacno3HaeTcs BCeMU BTOPUYHBLIMU CTAHLMUAMU.

Koraa BTOpMYHas cTaHUMs pacnosHaeT Kak cBoii ADP. Tak u coii ADS. KAHA/IbHbIV yposeHb ocTaet-
CA NOJK/MIOYEHHBIM 1 NepexoauT B pexum oxugaHua sepxHero CEAHCOBOIO ypoBHs mocsie nocbuiku emy
thnara cuHxpoHusauuu LISES = 1.

B npotueHoM criydyae KAHAJIbHbI ypoBeHb OTK/IIOYaEeTCA, NPOAO/IKas 0CTaBaThCA B PeXUMe OXM-
favna ®U3NYECKOIO ypoBHA u nocbinas dnar cuHxpoHusauun LIPHI = 1 6o/nee HU3KOMY YPOBHIO.
KAHASIbHbIV yposeHb Takxe BLIYMCAAET ANNHY NOMSA, NPefHa3HAYeHHOro ANA BEpXHUX YPOBHEl, 1 nepe-
[aeT UM ero MecTonosioXeHue.
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2.7.3 ®opmart nepepaBaemoii CTpPykTypbl. O6nactb gelicteua KAHA/IbHOMO ypoBHSA

Ha cTtagum Bo3Bpata BEpXHUX YPOBHEN, B pexume nepefauym 6aiiToB BTOpUYHON cTtaHumelt. KAHAb-
HbI/ ypoBeHb, KOTOpbI Haxogunca B pexume oxugaHns CEAHCOBOIO ypoBsHsi, nosyyaeT dnar CUHXpPO-
Hu3aumm SESLI = 1 BmecTe ¢ 6ydhepom nnm Habopom 6ydhepoB, KOTOPbIE ONPeAensAoTCa HavyasioM Ux nons
agpeca v A/IMHOW (Yncnom 6aiiToB).

YT06bl MUHMMW3NPOBATL YAC/0 NapameTpPoB, «NyTeLeCTBYOLWMNX» MeXAy YPOBHAMU, MOXHO nepepa-
BaTb TOMbKO ANWHY L Tabnuubl, BKIOYaOLLEN 3HAYEHNS BCEX HauaslbHbIX TOUEK NOMei U nx AVH.

L BMbl*. LUTOPbIB [O/NHbI TuBnsan,nnun— Hu
6b1T» NapapaHbl B KAHAITbHAO ypmMum.

LG L N * -HAMPO

L1 I A**mr 1 BPO
| TOr»uB1 LO

EVI
L1

L2 [=adxr"  papo E'\L"ZPZ

Mocne aToll CUHXPOHM3aLMN 06PaTHOI CBA3N OT BepxHUX ypoBHell KAHATIbHbIV ypoBeHs NpOMHCTPYK-
TMpoBaH. 4Tobbl BcTaBuTb nons ADS. ADP, N n CRC.

MepBuuHbln agpec ADP sBnsieTca konvein cooTBeTcTBYylLWero agpeca ADP. Ha KOTOPbI yCTPOCTBO
6bI/I0 3anporpamMMyMpoBaHo. Afpec BTOPUYHOW cTaHuum ADS fBNsieTcs afpecoM OTBevalolieil BTOPUYHOW
cTaHuun.

Baint N onpegenseTca 4/IMHON NOCTyNatoLKX OT BEPXHUX YPOBHE Byhepos, KOTOPbIE HYXHO nepeAaTb,
cnepyoLiMm obpasom:

N=(LO e L1l +L2) + L(ADS) ¢ L(ADP) + L(N) . L(CRC).

6 6aiiToB  16ainT  1l6aiT 2 baiiTa

N = (LSUP) + 10 6aiiToB.

Takum obpasom, CTpyKTypa oTBeTa BK/IoYaeT Habop Oydepos. du3nyeckas npouegypa nepepauu, B
CBOI ouyepeb, ULLET Kaxabllii U3 3TuX 6yd)epoB, MeCTONOOXEHNE 1 A/INHA KOTOPbIX U3BECTHbI. TOYHOE YNC/O
6ydhepoB BbIGNPaETCA MPOEKTUPOBLLMKOM B 3aBUCMMOCTU OT UMEIOLLMXCA B €r0 pacrnopsXxeHnn annapartHbIX
CpefiCTB N PecypcoB NaMATn Npu yC0BMK, YTO OH ByfeT TBepAO NPUAepXMBaTbCa BPEMEHV nepefayn.

2.7.4 [JelicTBUA No hopMUPOBAHUIO LLONOYKM NocefoBaTebHOCTeN

Mocne cBo60AHOI OT OLIMBOK NOC/IeA0BaTENLHOCTH «3anpoc — oTeeT» KAHA/IbHbIV yposeHb BTOpUY-
HOIi cTaHuuM nepeycTaHaB/vMBaeTcs B pexuMm oxugaHus PUN3NYECKOI O ypoBHA 418 BO3MOXHOIO nepesa-
nycka uam npuema cnegytowleii CTpykTypsbl.

[axe npu ANCTAHLMOHHOM CYUTLIBAHUM NPOTOKO/T NO3BOJIAAET CUUTLIBATL laHHbIE U3 HECKOJ/IbKMX Moc/ie-
foBaTesbHbIX CTPYKTYP «OTBETa», KOrja faHHble NpeBbialT MakCUMaslbHY ASIMHY CTPYKTYpbl, 6e3 Heob-
XOAUMOCTY NPOM3BOANTL AasbHelLmnii obwuii 3anpoc. Anpuopyu UMeHHo TepMuHan MNCY Ans BBoja faHHbIX
6epeT Ha cebs MHULMATUBY CUMTbIBAHWUA AAHHBLIX B HECKOMILKUX NOCNefoBaTe/IbHOCTAX «3anpoc — OTBeT».
EAVHCTBEHHOE OrpaHnyeHne CoCTOUT B MOJIHOM BPEMEHW CBA3W, KOTOPOE He [O0/HKHO MpeBblllaTh 3a4epxXKy
BpemeHu cesAsm TOCO.

dopmart ANCTaHLMOHHOIO CYMTLIBAHUA HECKOIbKUX NocnefoBaTesibHOCTel

| TAB1
b'& Tin gpaHHLXTABL
|TABr| TOCO<TOCOM

TAM TWi g ] To OcTALLI
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27.5.2 Onucaxune coctosiHnit KAHAJIbHOIO ypoBHS

OTOT ypOBEHb MOXET ObITb OTKNOUEH TOSIbkO PUBNYECKNM ypoBHeM.

CoctosiHne 0

KAHATbHbI YPOBEHb, KaK TO/IbKO OH akTUBU3NPYETCHA, HaxXoAnTCA B COCTOAHUN OXUAAHNA CUHXPOHU-
3aummn ot PUSNYECKOTI O ypoBHA. BbIXOA U3 3TOTO COCTOAHUA OXUAAHUA OCYLLECTBASAETCA NOAKIIOYEHNEM
KAHAJIbHOIO ypoBHSA ANnsi hakTUYECKOro BbIMOMIHEHUS NPeANUCaHHbIX eMy AelACTBUIA.

Kak Tonbko ero pa6oTta BbinonHeHa. KAHA/IbHbBIV ypoBeHb BO3BpaLlaeTcsi B COCTOSHUE OXWUAAHUS
(pa3bvegnHeHue).

CocTtosiHne 1

OTO COCTOSIHME BKOYAET UHULMaNN3aLmio nepemMeHHbIX, TpebyeMblx A8 Hafexallero npoxXoxaeHns
nocnefoBaTesibHOCTU «3anpoc — OTBeT». [epemeHHble LIPHI, LISES, PAREP n ERLI nepeyctaHaBnusarTcs
B HOJIb CUCTEMOIi Ha 3TOM YPOBHE.

CoctosiHne 2

CooTBeTCcTBYeT [ABYM TMpOBepkamM — CUHTAKCUYeCKOW W MpaBWIbLHOCTU MNOJYYEHHOW CTPYKTYpbI
(cm. 27.2.1). Owwnbka, obHapyxeHHas npu 6o U3 3TUX NPoOBEpokK, obycnasnvBaeT BbiCTaBneHue cnara
owmnbkn ERLI = 1.

CoctosiHne 3

CooTBETCTBYET NpoBepke aapecHbix noneit ADS n ADP (cm. 27.2.2). MpucyTcTBME ONpefesieHHOro
aapeca ADS unu o6uero agpeca ADG B 3TOM nosie o3HayaeT NpPaBW/IbHYIO NMPOBEPKy. ViHaye ycTaHaBimBa-
eTcs conar PAREP. MNposepka nonsa ADP npegHasHaveHa Ans o6ecneyeHus guasnora CTaHUuWin ¢ onpeaesneH-
HbIMM TUNAMW MasibIX YCTPOCTB. Ecnn cTaHUMsA pacno3HaeT cBoi agpec ADP nnn o6wwmii nepBuYHbIii agpec
(ADP =0), npoBepka npasubHa, B NPOTUBHOM C/lyyae ycTaHaBnusaeTcsa cnar PAREP.

CocTosiHne 4

OxupgaHve obpaTtHoii cBA3mn no donary cuHxpoHunsauun SESLI ot BepxHero yposHs (CEAHCOBOIO).

CoctosiHne 5

MocTpoeHune CTpyKTypbl oTBETA (CM. 2.7.3).

CocTosiHne 6

OTtkntoveHne KAHANIbHOIO ypoBHS 1 nepefjaya CMHXpOHM3auun Kk 605ee HM3KOMY YPOBHIO nmocpeg-
cTBOM LIPHI = 1

27.5.3 OnucaHune cobbiTuin KAHATbHOIO ypoBHSA

AL — ycTaHoBKa thnara cuHxpoHusaumun PHILI = 1 coegunseT KAHA/IbHBIN ypoBeHb 1 paspeluaet Ao-
CTYyN K COCTOAHNIO 1.

all — nHnymannsayms 3aBepLueHa, 6e3ycnoBHbI NEPEXOS K COCTOSHUIO 2.

al2 — pasnnyHble CUHTaKCUYeckue NpPoBepPKM, BbINOSIHEHHbIE B COCTOSIHUM 2, NPpaBu/lbHbI, U BbIXOA U3
ycnosus 2 ¢ ERLI = 0 no3BonseTt gocTyn K COCTOAHUIO 3.

bl2 — no kpaiiHeil Mepe ofgHa owwnbKka obHapyxeHa B COCTOSAHMM 2 1 nepegaeTcs nocpeacTsom ERLI = 1.
Torga yctaHaBnmBaeTcs dpnar cuHxpoHm3auum LIPHI, ytobbl coobwmts PUSNYECKOMY ypoBHIO, YTO OH MO-
XeT B0306HOBUTL AelicTeue. PUSNUYECKUY yposeHb ucnonbayeT napameTp ERLI A1 BeiGopa Tna CBOEro
AelicTBuA (Bo3BpaT K NpuemMy 6aiiToB [/19 BO3MOXHOTO nepesanycka).

al3 — nposepka afpecHoOro nons npasu/ibHa; BbIXOA U3 coctofHnsa 3 ¢ PAREP = 0; yctaHaB/vBaeTcs
onar cuHxpoHusaumm LISES = 1. BepxHeEMY YPOBHIO paspellaeTcsi HauyaTb paboTy. KAHAJTbHbIN ypOBEHb
yCTaHaB/MBaeTca B cocTosiHue oxugaHus CEAHCOBOIO ypoBHA (cocTosiHUE 4).

bI3 — none agpeca HenpaBuIbHO, BbIX0A M3 cocToAHNS 3 ¢ PAREP = 1, 4yTo6bl yka3aTb 60/51€e HU3KOMY
PUN3NYECKOMY ypoBHIO, MOBTOPHO CUHXPOHU3MpOBaHHOMY dhiarom LIPHI = 1. yto emy He TpebyeTcs oOT-
BeuaTb Ha 3TOT 3aMpoC, TaK Kak OH MpefHasHaueH A8 oXuaalllero yctpoiictsa, 1 ®U3NUECKNI yposeHb
MOXET OTK/1I0HaTbCA OKOHYaTEe/IbHO 6e3 OXMAaHUA Kaknx-nnbo nepesarnyckos.

al4 — yctaHoBka hsiara cuHxpoHusaunm ot CEAHCOBOIO ypoBHsA (SESLI = 1) pa3peluaeT nepexos u3
cocTosHuA 4 B cocTosaHue 5 npu ycnosuu, 4to ERSES =0 n PAREP = 0.

b4 — ycTaHoBka SESLI = 1 BMecTe ¢ nepegadyeit owmokm ot CEAHCOBOINO ypoBHst (ERSES = 1) pas-
pellaeT nepexoj K COCTOSIHMIO 6. TakuM 06pa3omM pasbeanHas KAHAJIbHBIV yposeHb, KoTopblii He 6yaeT
nepegasaTb OTBET.

cl — yctaHoBka SESLI = 1 BmecTe ¢ PAREP = 1. yka3biBatowas, YTo HMKaKoli OTBET He A0J/DKEH Mo-
CbllaTbCA. NepefaeT ynpasfieHne COCTOSAHMIO 6.
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al5 — nepepaya KAHASIbHbIM ypoBHeM chnara cuHxpoHusaumn B ®U3NUECKWI yposeHs nocpea-
ctBoM LIPHI = 1 kak TONbKO CTPYKTYpa oTBeTa cocTtasfieHa (cM. 2.7.3). Mockonbky napameTpbl ERLI. ERSES

n PAREP HaxoasaTcsi B Hyne. ®V3NYECKWI yposeHb 6yaeT ocylecTBnsTb nepefavy 6ycdepa (nm 6yde-
pOB) CTPYKTYpbI, Nepegasaemoro Takum o6pasom.

BL — Bo3BpaleHne KAHAJIbBHOIO ypoBHA K oxugaHuio PUN3NYECKOIO ypoBHA nocne Toro, Kak
KAHA/IbHbI yposeHb oTkntoueH u chnar LIPHI = 1 nocnak.

27.5.4 Cxema HecKoNbKnx NpYMepoB COCTOSAHUI
[vcTaHuMoHHOoe cunTbiBaHne. Tunosoi npumep

43

[JucTaHuMoHHOE nporpaMMupoBaHve. TUNoBoii npumep

MHULpManusaums WinHbl

112

<u
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Mpumep nepesanyckoB noc/e ownbkx Npu cuHTakcuyeckoli nposepke (ERLI = 1), 3a KoTopbIMU crieayeT
npaBU/IbHOE AUCTaHUMOHHOE CYUTbIBAHUE C TPETLEN MOMbITKN.

Mprymep nepesanyckoB nocne owmn6kn n Ha CEAHCOBOM yposHe (ERSES = 1). 3a KoTopbIMy criegyeT
npaBnibHOE AUCTaHUMOHHOE CYUTbIBAHUE C TPETbEN MOMbITKM.

2.8 CEAHCOBbIV ypoBeHb

2.8.1 OTkpbITHe n 3akpbiTue CEAHCOBOIO ypoBHSA
CEAHCOBbBIW ypoBeHb, kak TONbKO OH NpVBEAEH B TOTOBHOCTb, NEPEXOANT B COCTOSTHUE OXMaaHus nara
CUHXpOHM3auun LISES ot 6oee Hu3koro KAHAJIbHOIO ypoBHs. 3TOT chnar paspeLlaeT BbiNo/IHEHWE AEACTBUNA.
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cBszaHHbIX ¢ CEAHCOBBIM yposHem. Korga CEAHCOBBIN yposeHs cuHxpoHnsnposad ¢ KAHAMIBHbBIM, nog-
pasymeBaeTcs, 4TO 60/1ee HU3KMe YPOBHW BbINOMHUIN CBOM 3a4a4n 6e3 06HapyXXeHVs OLNBOK AN aHOMaUTWiA.

naBHas dpyHkuuss CEAHCOBOIO ypoBHS — UHTEpPNpeTMpoBaTh COAepXaHue noss KomaHAbl B Nosy-
YEHHOW CTPYKType, 4TOoObl 3aTeM MpeAnpuHATbL COOTBETCTBYOLLEE feiicTBMe U nepefaTtb (oniar CUHXPOHU-
sauun NMPUKIAIHOMY yposHio. Mpu BosspaTte oT MPUKIAOHOIO yposHs CEAHCOBbIN ycTaHasnusaeT
KOMaHAHbIA 6aiiT, cneynanbHO NPUroTOB/IEHHBIA ANS OTBETa, KOTOPbIA HYXHO Nnepefartb, U CUHXPOHU3MpYeT
BbINosHeHVe 6onee Hu3koro KAHA/IbHOI O ypoBHs.

CEAHCOBbI ypoBeHb 0TKIKOUAETCS, KOrga OH nockblnaeT dinar cMHXpoHnsaumn SESLI = 1 6onee HU3-
KOMY YPOBHIO.

LISES-1 8ESAP-1
KAHA/TbHBI IMKNALHOW
ypcablb ypm»*
SESU-1 i__ APCE81

CEAHCOBbI ypoBeHb oTknoyaeTcs Tonbko PUINUECKMM ypoBHEM Npu HOPMasbHOM 3aBepLUeHNN
06MeHa Wn UCTeYeHUn OJHOW U3 AOMYCTUMbIX BPEMEHHbIX 3a4ePXeK.

2.8.2 Tlono KomaHAbl B pexume npvema

Bo3mOXHble KOMaH/bl B HAYa/IbHOW nocnefoBaTe/lbHOCTM 3anpoc — oTeeT 3T0: ENQ (guctaHumoHHoe
cuntbiBaHne), REC (guctaHuuoHHoe nporpammuposanue), IB (MHuumanmnsaumns wuHel). ASO (3anpoc 3abbl-
TOI cTaHumm).

B nocnepgytoLwmx nocnefosateslbHOCTAX, B 3aBUCMMOCTU OT COOTBETCTBYIOLLErO BbINO/IHEHNSA, @ He OT
TMna obmeHa, KomaHbl MOryT ObITb.

- ENQ (nepesanyck nnu AUCTaHLMOHHOE CUYUTbIBAHNE HECKO/IbKUX nocrefoBaTelbHOCTeN):

- REC (nepesanyck 41 JUCTaHUWOHHOIO NporpamMmMmMpoBaHus);

- AUT (TonbKo nput AUCTaHLMOHHOM NPOrpaMMupoBaHunn).

Ecnn komaHga ENQ 6bina pacnosHaHa B HavyaslbHOW nocnefoBaTeflbHOCTW, cnefylowas nocnenosa-
TeNbHOCTb, B C/lyyae nepesanycka, MOXeT COAepXaTb TO/bKO Ty Xe caMyto komaHay. VIHaue obHapyxuBaeTcs
ownbka CEAHCOBOIO ypoBHs.

No6oe HenpasuibHOe hopMUpoBaHMe Lienoyky nocnegosaresibHocTen renepupyet ownbky CEAHCO-
BOI'O ypoBHs nocpeactBom ERSES = 1. 3T1a owmnbka obycnaBnnBaeT GbICTPOE OTK/IOUEHME 6onee HU3KNX
YpOBHell ANs nocneayoLLero nepesanycka.

2.8.3 MNone komaHAbl B pexume oTBeTa

NMobaa komaHfa 3anpoca, NosyyeHHass ycTpoicTBOM (CM. 2.8.2), cuctemaTMyecku accouumpyeTcsi ¢
KoMaHzoi1 oTBeTa (kpome IB).

Tvin KomaHdp! fone

3arnpoc Orser

JAMncTaHUMOHHOE cYMTbIBaHNE ENG DAT
nnn DRJ

[AncTtaHumoHHoe nporpamMmmypoBaHve REC ECH

AUT ECS,
wm ARJ.
nnn DRJ

MHuymanmsaums WnHbl 1B -
3anpoc 3a6bIToli cTaHLun ASO RSO

OTa KoOmMaHga oTBeTa nomMelLaeTcs B nepegasaemblii(e) 6ydep(a), Bosspawaemsiii(e) ot MPUKIALAHO-
'O ypoBHs (APSES = 1) npexae, yem chnar SESLI = 1 nepepaeTtcs kK 6onee Hu3Komy KAHA/TbHOMY ypoBH1o.

Ecnn ngeHtudmkatop TAB(i) cTpykTypbl ENQ HensBecTeH BTOPUYHOI CTaHUMMW W AaHHbIE AUCTaHLNOH-
HOro NpPorpamMmmMupoBaHnsA He NOATBEPXAEHbI UK ecnu nageHtudukauma AUT nepBuYHOl CTaHUMW He BbINos-
HeHa. MPUKNAQHOW yposeHb ycTaHasnusaeT dhnar DNA (chnar oTCyTCTBMS NOATBEPXAEHMS), YKa3biBalo-
WMiA. 4TO BblNa NepegaHa oTpuuaTenbHas CTPyKTypa NoAgTBEPXAeHNs, Bkaovaowas komaHay DRJ (gaHHble
OTKOHATCA) UK KomaHay ARJ (naeHTudmrkaums oTKNOHAETCS) COOTBETCTBEHHO:

- DNA = 1 o3HayaeT, 4To Ao/IKHa 6bITb NnepefaHa DRJI-CTpykTypa;

- DNA 5 2 o3HauaeT, 4TO fo/mKHa 6bITb NepegaHa ARJ-CTpykTypa.

37



FOCT IEC 61142—2011

2.8.4 BO3MOXHble NpUMepblI MHTepnpeTauun KoMmaHabl

YT06bI MHTEPNpPETUPOBAaTbL KOMaH/bl, He06X0AMMO 3HaTb, NepBas /M 3TO UAKN nocneayoLas nocneso-
BaTe/IbHOCTb. [ns 3TOW Lenun npegHasHaveHa nepemeHHas APREC (npeppiaywuid 3anpoc). YeTbipe gpyrux
chnara nokasblBaloT KOMaHAy npeabigylieli nocnefoBaTelbHOCTH:

- DIB — chnar nHmumanmsanmm WnHbI:

- DASO — dchnar Bbi30oBa 3a6bITOl CTaHUUK:

- DTR — dhnar gUCTaHLMOHHOIO CUNTLIBAHUS;

- DTP — dpnar guctaHUMOHHOIo NporpaMmMmmpoBaHus.

APREC yctaHaBnvBaeTtcs B 1 B cnefyrowmx coctosaHuax: ecnv DIB. unn DASO. wnu DTR. nnu DTP = 1.
Torga APREC = 1

Ewe ogHa nepemeHHas AR fgonyckaeT Lenoyky nocrnefoBaTesibHOCTEl 3anpoc — OTBET, Ceayowmnx
ofiHa 3a Apyrovi Npu ANCTaHLMOHHOM NPOrpamMmM1poBaHuM, Kak NoKasaHo Ha NPUBEAEHHON HUXe cxeme «lone
KOMaHAbl B pexume npvema». 3ta nepemeHHas nepegaetcsa NMPUKNAAHOMY ypoBHI0, 4TO6bLI NO3BO/UTL
emy B fla/ibHelilleM pacno3HaTtb Noc/iefoBaTesIbHOCTb.

[Mone KomaHAbl B pexumMe npuema

Bce ¢onaru (DIB, DASO. DTR, DTP, APREC. AR n DNA) nepeyctaHaBnusatoTcs B O Npy NOMHOM MHULNK-
anusauuu NpoTokona v Hukorga He copacbiBatotcs CEAHCOBBIM ypoBHeMm.

MepemeHHas DNA yctaHasnusaetcs NMPUKNAOHBIM ypoBHeM 1 Hukorga He copacbiBaetcas CEAHCO-
BbIM ypoBHeM.

Tabnuua B 2.10.2 nokasbiBaeT Habop ypoBHeN ANA Kaxgoro cnara U OgUH U3 HUX. KOTOPBLIVA ero uc-
nosb3yer.

Bce 3T nepemMeHHble NO3BOJIAIOT COCTaBUTL G/I0K-CXEMbI a/TTOPUTMOB C Pas3/INYHbIMU BO3MOXHOCTAMM
nHTEepnpeTauumn KomaHza,.

ANropuT™M coCTOsIHUA 2

APREC = 0 (aTo nepsas nocsefoBaTe/IbHOCTb 3anpoc — OTBET).

1) Ecnu COM = ENQ (370 06M€eH AUCTaHLMOHHOIO YTeHUs), TO cnedyer:

- yctaHoBUTbL DTR = 1 B pexume AUCTaHLMOHHOIO YTeHUs,

- yctaHoBuUTb APREC = 1, curHanmaunpys, 4To nepsblli 3anpoc 6bis1 TOMILKO YTO NOJTYYEH;

- NMOAroTOBWUTbL KOMaHAHbIi 6aiiT COM B pexume otBeTa: DAT (komaHga DRJ 6yaeT pa3melleHa B OT-
BeTe oT MPUKNAAHOIO ypoBHsa, ecnu DNA =1);

- CUHXpOoHW3upoBaTh MPUK/IALHOW yposeHb nocpeactsom SESAP = 1;

- oxugate NPUKIALHOW yposeHs.

2) Ecnn COM = REC (310 06MeH npu ANCTaHUMOHHOM NporpaMMmnpoBaHun), To cregyer:

- yctaHoBuUTb DTP = 1 B pexume UCTaHLUOHHOIO NporpamMmmMnpoBaHuns;

- yctaHoButb APREC =1,

- NMOAroTOBWUTbL KOMaHAHbI 6aiiT COM B pexvme otBeTa: ECH;

- cuHXpoHn3uposaTh MPUKIALHOW yposeHs nocpeactsom SESAP = 1;

- oxugate MPUKIALHOW yposeHs.

3) Ecnu COM =ASO (370 BbI30B 3a6bITOl CTaHLUMM — He nepesanyck), To cieayerT:

- ycTtaHoBUTb DASO = 1 B pexume Bbi30Ba 3abbITON CTaHLMW;

- yctaHoBuUTb APREC = 1;

- noarotoBuTh 6ainT otBeta COM = RSO;

- cuHXpoHn3uposaTh MPUKIALHOW yposeHs nocpeactsom SESAP = 1:

- oxupatb MPUKIALHOW yposeHs.
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4) Ecnm COM = IB (370 MHULMaNM3aLus WWHbI — He nepesanyck W He OTBET, KOTOPbIA AO/MKEH ObITb
nepepaH), To cnegyert:
- yctaHoBuTbL DIB = 1 B pexume nHuunanmsauuv WnHbl;
- yctaHoBUTL APREC =1,
- CUHXpOHN3upoBsaTh MPUKIALHOW yposeHs SESAP = 1;
- oxupate MPUKIALHOW yposeHs.
5) Ecnm COM<>(ENQ n REC nASO wu IB), To (owmnbka) cnegyer:
- ERSES ycTtaHoBuTb B 1 (B nosuuyuio pectapta 6e3 oTBeTA);
- cuHXxpoHu3uposaTb KAHAJIbHbIV yposeHb nocpeactsom SESLI = 1,
- oxugatb KAHANBHbBIV yposeHs.
APREC =1 (310 He nepBas nocnefoBaTe/lbHOCTb 3anpoc — OTBET).
1) Ecnn COM =ENQ npn DTR =1 un (DTP = DASO = DIB = 0):
a) To (pecTapT AUCTAHLMOHHOIO YTEHUSA UK 3anPoC HOBbIX Tab/uL, faHHbIX) cneayerT:
- NOAroTOBWTbL KOMaHAHbI 6aiT otBeTa: COM = DAT (DRJ 6ygeTt pasmelleHa B oteeTe oT NMPUKIAL-
HOIO ypoBHs, ecnu DNA = 1),
- cuHXpoHn3uposaTs MPUKIALHOW yposeHs nocpeactsom SESAP = 1.
- oxupats MPUKIALHOW yposeHs;
b) B Apyrux cnydyasx (HempasuibHas Lenoyka — owmnbka) Heobxoammo:
- yctaHoBUTL ERSES = 1.
- cuHxpoHn3uposaTte KAHAJIbHbIN yposeHb nocpeacTsom SESLI = 1
- oxugate KAHANBHbBIV yposeHs.
2) Ecnu COM = REC npu (DTP =11 AR =0) n (DTR = DIB = DASO =0):
a) To (pecTapT ANCTAHLMOHHOIO YTEHMS Ha NepBoOii NocneAoBaTeIbHOCTY 3anNpoc — OTBET) CreayeT:
- NMOAroTOBWUTbL KOMaHAHbIN 6aiT otBeTa: COM = ECH,
- CUHXpOHN3upoBaTh MPUK/IALHOW yposeHb nocpeactsom SESAP = 1,
- oxuaatb MPUKIALHOW ypoeHs;
b) B Apyrux cny4dasax (HenpaBunbHas Lenovyka — owmnbka) HeobxoaAMMo:
- yctaHoBuTb ERSES = 1.
- CUMHXPOHU3NpoOBaTb KAHA/BbHbI ypoBeHb nocpeacTsoM SESLI = 1,
- oxngate KAHA/bHbI yposeHs.
3) Ecnn COM = AUT:
To npu DTP = 1 (DTR = DIB = DASO = 0) cnegyer:
a) nepsblit AUT nonyueH:
- NoAroToBUTbL KOMaHAHbIM 6aiT otBeTa: COM = EOS (ARJ 6yaeT pasmelleHa B oTBeTe oT MPUKNAL-
HOrIO yposHsa, ecnn DNA = 2. unu DRJ, ecnu DNA = 1).
- ycTaHoBWTb 3anpoc — oTeeT (AR = 1).
- cuHXpoHn3uposaTh MPUKIALHOW yposeHs nocpeactsom SESAP = 1.
- oxungatb MPUKIALHOW yposeHs.
b) B Apyrux cnydasax (nepesanyck no AUT: AR = 1) cnegyer:
npn DNA = 2 (nocnegxuin AUT gomkeH 6b1Tb ARJ) NogrotoBnTb KOMaHAHbI 6aiiT otBeta COM =ARJ.
npu DNA= 1 (nocnegHunin AUT fomkeH 6biTb DRJ) NoAroToBUTL KOMaHAHbI 6ainT oTBeTa COM = DRJ.
- unn (nocnegHuin AUT ponxeH 6biTb EOS):
noAroToBUTb KOMaHAHbI 6aiiT oTBeTa COM = EOS.
- YCTaHOBWTbL MOJIe JaHHbIX «MNyCTO»,
cuHXpoHn3nposaTe KAHAJbHbIN yposeHb nocpeacTsom SESLI = 1.
- oxugatb KAHANBHbBIV yposeHs.
B apyrux cnyyasx (Henpasu/ibHas Lienoyvka KoMaHg — owunbka) cnegyer:
- yctaHoBuTb ERSES = 1;
- cuHxpoHn3uposaTe KAHAJIbHbIN yposeHb nocpeacTsom SESLI = 1;
- oxnaaTb KAHANbHbIN YPOBEHb.
4) Ecnn COM<>(ENQ n REC n AUT). To (owmnbKa) cnegyer:
- ERSES yctaHaBnuBaTb B 1 (Ha nosuuumio nepesanycka 6e3 oTBeTa):
- cuHxpoHnsuposaTe KAHAJIbHbIN yposeHb nocpeacTsom SESLI = 1;
- oXuaatb KAHAJTbHbIN YPOBEHb.
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2.8.5 CoctosaHua CEAHCOBOIO ypoBHA
2.8.5.1 Cxewma coctosHuii CEAHCOBOIO ypoBHsi

2.8.5.2 OnwucaHune cocTtosiHuiit CEAHCOBOIO ypoBHS

OTOT ypoBeHb MOXET 6bITb OTK/IOUEH Tosibko PUBNYECKKMM ypoBHeMm.

CocTtosaHve 0

Kak To/IbKO OH NpUBO/EH B roToBHOCTL. CEAHCOBbI ypoBeHb caMonepeBoAnTCa B COCTOSIHUE OXUAa-
HuS dnara cuHxpoHnsauun ot KAHA/IbHOI O ypoBHS.

CoctosiHne 1

MHuumanusaunsa napameTtpoB SESLI. SESAP n ERSES, koTopble HeO6X0AMMbI A1 nocnefosatesib-
HOCTM 3anpoc — OTBeET.

CocTosaHve 2

Mone KoMaHAbl MHTEPNPETUPYETCA B COOTBETCTBUM C Pas/IMYHbIMU NnapameTpamu, Kak ynommHanocb B
2.8.4. 4yTOGbI OMpefenvTb TUN AeiCTBUSA, KOTOPOE HYXHO MPeANpUHATb.

B 3TOM COCTOSIHUM Takke NoAroTaBNMBaeTCst KOMaHAHbIM 6aliT oTBEeTa 418 nepexofa B COCTOsHMeE 4.

CocTosiHue 3

OxngaHue CUHXPOHU3MpYHoLL el o6paTtHoli cBsizn oT MPUKNALHOIO ypoBHs.
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CocTosiHne 4

YcTaHOBKa KOMaHAbl 0TBETA, MOArOTOB/IEHHOM B COCTOSAHUM 2 1 MoaudmumpoBaHHoi no DNA = 1 unu
DNA= 2.

CoctosiHne 5

CEAHCOBbI ypoBeHb OTKIHYAETCH, U CUHXPOHN3aLMA NepeMellaeTcs Ha 601ee HU3KNIA YpOBEHb MO-
cpepcteom SESLI = 1.

2.8.5.3 OnucaHue cobbiTnii CEAHCOBOIO ypoBHS

As — nonyuyeHve chnara cuHxpoHmsaunm USES = 1 ot 6onee Huskoro KAHA/IbHOIO ypoBHS no3Bons-
eT U3 cocTosHnA 0 nepeiiTn B cocTosiHme 1.

asl — 6e3ycnoBHbI Nepexof 13 cocTosHmA 1 B cocTosHne 2.

as2—hs2—cs2 — nepexofpl, ABAAOWMNECA Pa3NNUYHbIMN HTEpnpeTauMsaMn KOMaHabl; B TO Xe camoe
Bpems chnar SESLI ycTaHasnneaeTca k Bo3spaty Ha 6onee Huskne KAHANIbHbIA n ®VU3NUECKNW yposHu B
cnyyas owmnbku unu donar SESAP ycTaHaBnnBaeTcs 4151 CUHXPOHM3aLmmn BepxHero NMPUKNALHOIO ypoBHS.
Brnok-cxema nHTepnpeTauum KoMaHAbl npvBedeHa Bbiwe (cMm. 2.8.4).

as2 — vHTepnpeTauusa KOMaHAbl NpaBuibHa AN BbINOHAEMON NocnefoBaTelbHOCTW U 4118 npeablay-
wux nocnegosarensHocten (ERSES = O). YctaHaBnusaetcs chnar SESU. cuHxpoHusnpytowmnii MPUKAAL-
HOW yposeHb, 1 CEAHCOBBbIV ypoBeHb nepexoaunT K COCTOAHMI0 oXuaaHus 3.

bs2 — nHTepnpeTaumsi KoMaHzbl OT/IMYHA OT oxmaaemoi (ERSES = 1). YctaHaBnusaeTcs donar SESLI. cuHx-
poHu3MpytoLLmii 6onee Huskuii KAHASIbHbIV yposeHs; CEAHCOBBI ypoBeHb oTklouaeTcs (CocTosiHue 5).

CS2 — OTBEeT Ha nepesanyck Npu BTOPOI MocnefoBaTe/lbHOCTW 3anpoc — OTBET OT CPeACTB AWUCTaH-
LIMOHHOrO NPOrpaMM1pOBaHus; NOCbIIAaeTCA TOT e Camblil OTBET, YTO M A1 NMepBOro Bbi30BA.

as3 — dhnar cuHxpoHunsaumm APSES, Bo3Bpalaemblii Haszaz BmecTe ¢ coctosiinem PAREP = 0, no3so-
NAeT cucTemMe nepeiTu B cocTosiHne 4 nocne oxuganna NPUKIALHOIO ypoBHsa (cocTosiHue 3).

bs3 — dhnar cuHxpoHmsaunm APSES, Bo3Bpallaemblli Ha3aj BMecTe ¢ coctosiHnem PAREP = 1 (Huka-
KOro OTBETA HE HY)XHO nepejaBaTb), yKa3biBaeT, 4To CEAHCOBbIN YPOBEHb A0/MKEH ObITb pasbeauHeH (co-
ctosiHue 5) nocne oxunganus NMPUKNAQHOIO ypoBHs (cocTosiHue 3).

as4 — 6e3yCnoBHbIli Nepexos nocsie yCTaHOBKN KOMaHAbl (COCTOsiHME 4) K COCTOAHMI0 5 BMecTe ¢ ycTa-
HOBKOW hnara cMHXpoHu3auun ansa 6onee Hu3koro KAHAJIbHOIO yposHs (SESLI = 1).

Bs — B03Bpart k cocTosHuo oxuganua KAHAIbBHOIO ypoBHA ANns cnegylolleli nocnefoBateibHOCTU
3anpoc — OTBET Moc/ie OTKIYeHUA 1 nepefayn SESLI.

2.8.5.4 CxeMa HeCKO/IbKUX NPUMEPOB COCTOSIHUIA

[vcTaHumoHHoe cunTbiBaHne. Tunosow npumep

JOncteamnoxkoa nporpavmyposaHve. TANoBo! npuviep

41



FOCT IEC 61142—2011

WNHMumanusaums LWnHsbl

BbI30B 3a6bITOI CTaHLMK, aipecoBaHHbI K 3a6bITON CTaHLWK

BbI30B 3a6bITOl CTaHLMK, aApecoBaHHbIN KHBXK5bTal cTaHumm

2.9 TMPUKIAQHOWM yposeHb

2.9.1 OTKpbITUE — 3aKpbITNE

lMocne oTKpbLITUA B Havyane npoTokona I‘IPI/IK}'IA,LI,HOI7I YpOBEeHb yCTaHaB/INBAETCA B COCTOAHME OXunaa-
HMS dara cuHxpoHnsauun ot CEAHCOBOIO ypoBHSA. Ecnin 601ee H13KMe YPOBHM BbIMOJTHAOT CBOM 3a4ayu
npasuibHO, dnar SESAP nossonset MPUKNAOHOMY ypoBHIO CMHXPOHM3NPOBATLCA (MOAKTUNTLCS) U Ha-
YaTb paboTy CO cTagun nHuymanusauuy (coctosiHue 1).

MPUKNALOHOW yposeHb OTKMOUAETCS, Kak TONbKO ycTaHoBeH donar ans 6onee Hu3koro CEAHCOBO-
'O ypoBHs.

3ESAP-1
CEAHCOBb IV MPVIKMAOHOR
ypoMifc YPCAVHb

APBea=1 n |

MPUKNAOHOW ypoBeHb MOXET 6bITh OTKMOUYEH TOMbKko PUBNUYECKM yposHeM.

2.9.2 [leiicTtBmA, cBa3aHHble ¢ MPUKNALHBIM ypoBHEM B pexvmMe AUCTAHLMOHHOTO CYNTbIBAHUSA

CTpyKkTypa, noctynawLias BO BTOPUYHYIO CTaHUuMIo, BKIoYaeT 1 6aiT gaHHbix TAB(i), onpegensioLmii
TWN JaHHbIX, KOTOPbIE HYXXHO YnTaTb aBToMatuyecku. CooTBeTcTBME MexXAy kogom bainta TAB(i) n cBA3aHHON
Tabnuuei faHHbIX JO/MKHO ObITb ONpeAeneHo AN KaXA0ro NpUMeHeHus.

Ecnv Tun TAB(i) He nsBecTeH BTopuuHOi cTaHuuu. MPUKIAIHOW yposeHb ycTaHaBnneaeT donar DNA
B 1. Tak 4YTO CTPYKTypa OTPULATENILHOrO NOATBEPXAEHUS PeTPaHC/IMPYeTCA NepBUYHON CTaHUMe.

2.9.3 [fleiicTtBmA, cBsizaHHble ¢ MPUKNALAHBIM ypoBHEM B pexume AUCTAaHLMOHHOTO NporpamMmmMu-
poBaHus

Mepsble 16 6aiiTOB NOAA AaHHbIX NpeAHa3HayYeHbl 418 AEHTUMNKALMOHHbLIX NapaMeTpoB.
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2.9.3.1 TpuHUMN gynnekcHoi naeHTudmkauum

NpeHTudrkaums BbINONHAETCS NOCPeACTBOM 06MeHa ciyvaiHbIMK Yyucnamu, 3aKoANpPOBaHHbIMU C UC-
NnosIb30BaHMEM CEKPETHOTO Ktoya, cneundmnyeckoro ansa kaxgoro ycrpoictea (Ki). CnyyaliHble uncna onpe-
JeneHbl B 8 6aiiToB (CM. npunoxeHve D). oHM 3akoAvpoBaHbl B 8 6aliTax ¢ MCnonb3oBaHWeM 8-6aiiToBoro
Knoya n DES-anroputma, onMcaHHoro B npunoxexHuu B.

OTa gynnekcHas ngeHTudnkaumsa Hanaraetca Ha CTpykTypbl P1. P2 n P3 cnepyowum ob6pasom:

ncy FbrasBxm BropuruHasn CrOHLp»

Kntou Ki nssecteH MCY 1 BTOPUYHON CTaHLUMK.

CnyualiHoe uncno NAL reHepupyetcs MCY n nepegaetcs B none ZA1l cTpyktypbl P1. Mone ZAl nycto
(B Hyne).

Mpun nocTynsieHn BO BTOPUYHYIO CTaHLUuIO none ZAl fekoanpyeTcsa B COOTBETCTBUM ¢ DES-anroputmom,
4YTOGbLI NONYYNTb 3aKOAMPOBaHHOE cny4valiHoe uncio NALK.

BosBpalaemas cTpyktypa P2 cogepxut cnyudaiiHoe uncnio NA1K B none ZAl. cnydyaiHoe uncno NA2.
CreHepupoBaHHOE BTOPWYHOIN CTaHumel. — B nose ZA2.

Mpu nonyyeHun P2 MCY pgekoavpyet none ZAl. ucnonb3ys DES-anroputm 1 knoy Ki. Pesynbtupytowee
NALl' cpaBHuBaetca ¢ NALl. Ecnv NAL' = NAL. MICY nonaraet, YTO Bbi3BaHHass BTOPUYHAA CTaHLMA UOEHTU-
dhuumposaHa (noaTBepAnIa CBOK NOAMMHHOCTL). B npoTnBHOM cnydyae MNCY nonaraeT, Y4TO KTO-TO MbiTaeTcs
«rOBOPUTL» MO IMHAW BMECTO TPebyemMoro yCTpoiicTBa, TorAa OHO NpepbiBaeT ANCTaHLMOHHbIA MPorpaMMHbIii
06meH 6e3 nepesanycka v BXOAWUT B COCTOSAHNE UAEHTUMKALMOHHOTO OTKasa.

Mocne npaBunbHOM nAaeHTUMKaumMyM BTOpuYHO ctaHuun MNCY kogupyeT cnydaiHoe uncno NA2, creHe-
pvpoBaHHOE BTOPUYHOI CTaHLUMeld, n nepenaeT ero B none ZA2 cTpykTypbl P2. BTopyyHas cTaHums nosyvaeT
3akogupoBaHHoe uncrio NA2K. koTopoe oHa nepegaeT B CTpYKTypy P3 B none ZA2. none ZA1 — nycTo (B Hyne).
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BTopuyHasa cTtaHuua gekogupyeT none ZA2 c ucnosb3oBaHuem kntodva Ki n DES-anroputma. OHa Ta-
kum obpasom nonyyaeT NA21 KOTOpoe OHa CpaBHMBAET C NpeABapuUTe/IbHO CreHepPUpPOBaHHbIM CryYaiHbIM
yncnom NA2. Ecnn NA2 = NA2', BTopuyHas ctaHums nonaraet, uyto MNCY naeHTudumumnposaHo {noaresepau-
N0 CBOK NOAAMHHOCTL). B npoTusHOM cnyuyae MPUKNAQHOWM ypoBeHb BTOPWUYHOI CTaHUMKM ycTaHaBnsaeT
donar DNA B 2. Tak 4TO CTPYKTypa oTpuLiaTenbHOro NOATBEPXAEHUS peTPaHCANPYeTCA NepPBUYHON CTaHLMN.

CTtpykTypa P4 nepepaeTcs BTOPWYHON CTaHUMel, YTOObl NokasaTtb, YTO Ayn/eKCHas naeHTudukaums
6blN1a NOATBEPXAEHA U YTO OHA Takxke 6blia B COCTOAHUM NMPOBEPUTL NPaBUIbHOCTb AaHHbIX AUCTAHLMOHHOTO
nporpaMMnpoBaHns, COXpaHeHHbIX nocse CTpykTypbl PL.

MpyHUMN Takoro obmMeHa, cnefosartesibHO, o6ecneynsaeT 3awuTy oT NpegnpUHUMAaeMOoro NoCTOPOHHe-
ro BMeLlaresibcTsa npv AUCTaHLMOHHOM MporpaMMupoBaHuu.

MpyHUMN o6MeHa Npy ANCTaHLMOHHOM NPOrpaMmmMnpoBaHnn ¢ UAEHTUMKaLMER fOMKeH NCNoNb30BaTb-
cA BCAKWIA pas. koraa /6ol afeMeHT faHHbIX B Bbi3bIBAEMOI BTOPUYHOW CTaHUUKN M3MeHsieTca (nepeycTa-
HOBKa B Hy/Nb, U3MEHEHNE BO BHYTPEHHUX NapameTpax u T. 4.). CnegosartenibHO, ANCTAHUMOHHOE CUMTbIBaHME
HMKOTAa He N3MEeHSsieT AaHHble, nepefaHHble BTOPUYHON CTaHUmMe.

2.9.3.2 [lelicTBME, CBSAI3AHHOE C MOMEM AaHHbIX ZDT

OTO nose CofepxuT COOBCTBEHHO AaHHble AWCTAHLMOHHOIO MporpaMMuMpoBaHUsA; OHO nepegaeTcs B
CTpykType P1 Ans coxpaHeHus BTOPUYHOW CTaHuWel, oxuaaroLeii nogTeepXaeHuns.

OHO oTpaXKaeTca BTOPUYHOW CTaHumel B CTPyKType P2. MNMocne npoBepku UAeHTUUKALNOHHBIX nonei
MCY npoBepsieT, YTO OTBETHbIE flaHHble COOTBETCTBYIOT flaHHbIM, nepefaHHbiM B P1. Ecnv umeetcs HecooT-
BETCTBME. OHO NOBTOPSET AeeKTHY0 NnocnefoBaTeNlbHOCTb; APYTMX CIOBaMu, OHO NOBTOPSET CBO 3anpoc
P1 c gpyrum cny4yaliHbiM yncnom NAL.

Mpu nonyyeHun cTpykTypbl P3 BTOpUYHAsA CTaHUUsi NpoBepsieT uaeHTUmMKaLuo NnepBuYHOi cTaHumm.
Ecnv nposepka nonoxutesnbHa, TO npeABapuTeslbHO COXpaHeHHble JaHHble MOryT 6biTb AeKOAUPOBaHbI U
MOXeT 6bITb NPOBEPEeHa MX [OCTOBEPHOCTb.

Korga nocnegHsas onepauust ycnewHo 3aBeplueHa, cTpyktypa P4 ¢ komaHgoii EOS nocblnaetca nep-
BUYHOI CTaHLUMK, 4TOGbI 3aKpbITh NpoLeaypy.

Ecnun BO3HMKatOT kakme-nnbo npobiemb! A4eKOAMPOBAHNA C AA@HHBIMW MPOrpaMMUPOBaHNSA, OHU He NOA-
TBepxaatTca 1 MPUKNALHOM yposeHb BTOPUYHON CTaHLmKM ycTaHasausaeT cnar DNA B 1. Tak uTo CTpykK-
lypa oTpuyatenbHoro MoATeepxaeHns Bo3BpalaeTca B [epBUUHYIO CTaHLMIO.

2.9.3.3 OnucaHue nons gaHHbix ZDT

Mone gaHHbIX ZDT BKAOYAET B CE6S;

- none TDP. KOTOpOe CBA3aHO C NPOrpaMMHbIMU AaHHbIMU, cogepxawmmmucs B none DON (akBMBaNEHT-
HO TAB AN cuMTbIBaHWSA MO /TOKA/IbHON LUMHE);

- none DON.

1 6anT 0-100 6BATIB

TDP DON .
1-101 6ent

I
ZDT

2.9.4 [leiicTBMA, CBA3aHHbIe C 3anpocaMy 3abbiTbiX CTAHUNIA

Mpwn 3anpoce 3a6bITo CTaHLMKU NpocToro dpakta nonyyeHus cpnara DASO. npuxogswiero ot 6o1ee Hu3-
koro CEAHCOBOI'O ypoBHS, BNOSIHE AOCTATOYHO, YTOGbI HayaTb npoueaypy, CBA3aHHY C 3TUM 3anpocoM,
KoTopblii ABnsieTcs cneunduyueckum ansa NMPUKAALHOIO ypoBHs.

MPUK/IALHOW yposeHb ycTaHaBnneaeT nepeMeHHyio ALEA. uTo6bl ykasaTb 60/1€€ HU3KUM YPOBHAM,
ocobeHHo PUSNYECKOMY, uTo OH gomxeH 3agepxatb otBeT (TRO = NAO x TE). CnyuvaiiHoe uncno NAO.
KOTOpoe onpeaensieT TpU BO3MOXHbIe 3aAepxku, reHepupyetcs NMPUKNALHBLIM ypoBHEM BTOPUYHOW CTaHLMK
(NAO =0. unu 1. unu 2). ina ycTpoiicTB Ha OAHOW U TON Xe LUMHE reHepauus crydyaiiHbiX Yicesn Jo/mKHa npeay-
cMaTtpvBaTb NOJlyYeHWe CTPOK Pas/INYHbIX YUCEN 418 Pa3/IuHbIX YCTPOCTB. 3Ta reHepauus, cnegoBaTesibHo,
JomkHa ObITb cBA3aHa C napameTpoMm, creundmryecknm g1 KaxAoro ycTpoincTea, Hanpumep ¢ ero agpecom
ADS(s) B co4yeTaHuMM C aBTOMATUYECKM yA0o60UMTaeMbiM NOTPEOUTENBCKUM MHAEKCOM (CM. npunoxexue C).
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2.9.5 CoctosHue MPUKNALOHOI O ypoBHA
2.9.5.1 Cxewma cocTosHuii MPUKNALHOIO ypoBHs

2.9.5.2 Onucaxue coctosiHuii MPUKAALHOIO ypoBHs

OTOT ypoBeHb MOXET ObITb OTK/HOUEH To/bko PUBNYUYECKUNM.

CoctosiHne 0

OxugaHne CEAHCOBOIO ypoBHs. Kak TOMbKO OH NpuBefeH B roToBHOCTb. MPUKIALHOW yposeHb
nepeBoauT cebsl B COCTOSAHME OXMAaHUs crHxpoHusauun ot CEAHCOBOIO ypoBHS.
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CocTtosiHne 1

WHuunanusaums nocnefosartenibHOCTM 3anpoc — oTBeT. Kaxpgas nocrefoBaTeflbHOCTb HaynHaeTcs
WHVLManunsaumeii onpegeneHHblx napameTpoB APSES nALEA.

CocTosaHuve 2

WHTepnpeTaunsa naros, ykasblBaloLWNX TUN NONYYEHHOW KOMaHbl, KOTOpPasa No3BONSET Nepexof B Co-
crtosAHua 3. 5,7, 8 wm 11.

CoctosiHne 3

[vcTaHuMoHHOe cunTbiBaHne: nHTepnpeTaums 6ainta TAB(i), onucbiBatowero Tun Tabnuupl AaHHbIX, KO-
TOpbIe HYXHO npounTaTtb, 1 yctaHoBka diara DNA (DNA =0 nnm DNA = 1).

CoctosiHne 4

[vcTaHUMOHHOe cunTbiBaHME: NOArOTOBKA OTBETHOM Tabnuvubl AaHHbIX B COOTBETCTBUM C NOJyYEHHOM
TAB(i). YcTaHoBKa thnara 3a6biToin ctaHumm (DSO = 1).

CoctosiHne 5

3anpoc 3a6bITol CTaHUMK: NpoBepka Hanuumsa nssectHoro TAB(i)  nepeyctaHoBka DSO.

CocTosHve 6

3anpoc 3abbITO CTaHUMK: NOAroToBKA OTBETAa NOCPEACTBOM YCTaHOBKM BTOPUYHOTO agpeca CTaHLuum
1 nepsoro n3secTtHoro TAB(i) n3 ctpyktypbl ASO B nose faHHbIX U reHepaums ciyyaiiHoro yucna NAO c umc-
noNb30BaHNEM MPUHLMNG, ONUCAHHOTO B NPWUIOXKeHNN C, Tak. 4TO6bl OTBET MOXHO 6bISI0 AaTb B ClyYaiHOM
oTpeske BpemeHu. ALEA yctaHaBnmBaeTcs B 1.

CocTtosaHuve 7

[ncTtaHunoHHOe nporpammMmmpoBaHue. MNepsasa nocnefoBaTeslbHOCTb: NoJie faHHbIX 0TBeTa NpuHUMaeT
TO Xe camoe cnyyaiiHoe uncno NAL. KOTopoe 3akoAMpoBaHO C Mcnosib3oBaHmem DES-anroputma BMmecTe
co cnyvaiHbiMm yncnom NA2. Mone gaHHbIX oTBeTa (ZDT) AO/MKHO Takxe coAepxaTb OTBET MOJYUYEHHbIX
[aHHbIX.

CoctosiHne 8

[vctaHunoHHoe nporpamMmMmupoBaHune. Bropas nocnefosateslbHOCTb: NoJie AaHHbIX COAEPXUT 3aKoau-
posaHHoe yncrio NA2K. koTopoe aekogupyeTcs n ceepsieTca ¢ NA2, nocnaHHbIM B NepBoi nocnegosaresib-
HocTn. DNA ycTaHaBnvBaeTcsl B 2, eCnn TeCT obHapyXusaeT OLLINOKY.

CocTtosaHue 9

[uncTaHumoHHoe nporpammuposaHmne. Bropas nocsiefoBare/ibHOCTb: feKoANpOoBaHue faHHbIX AUCTaH-
LIMOHHOTO NpOorpamMMunpoBaHust 1 CBsA3aHHble onpeensiemMble 3asadveii feiicteua. DNA yctaHaBnmBaeTtcsa B 1.
«e/In UCMNbITaHUN HENPAaBWU/IbHO.

CocTtosaHve 10

I'IPI/IKI'IALI,HOI7I YPOBEHb OTK/1IIOYAETCS, N CUHXPOHU3ALNSA NepexoamnT K 601ee HU3KOMY YPOBHIO nocpes-
ctBom APSES = 1.

CocTositHne 11

WNHuunannsaums wuHel. WHnymanusauma dnara 3abbitoil ctaHumm (D SO = 0). PAREP ycTaHaBnuBa-
etca B 1.

2.9.5.3 OnucaHve cobbITuii

Aa — nonyyexuve dnara cuHxpoHusaunm SESAP = 1 ot 6onee Huskoro CEAHCOBOIO ypoBHS No3Bo-
naet nepexon 13 coctosiHma O B cocTosiHne 1.

aal — 6e3yCc/oBHbIN Nepexos OT COCTOAHNA HULUManm3aummn 1 K CoCToAHWIo 2.

aa2 — chnar, nocbinaemsiit CEAHCOBbIM ypoBHeM (DTR = 1), cCOOTBETCTBYET AEWCTBUIO NO AUCTAHLU-
OHHOMY CUUTbIBAHUIO.

ba2 — chnar, nocbinaemsiii CEAHCOBBIM yposHem (DASO = 1), cOOTBETCTBYET A€NCTBMIO MO 3anpocy
3a6bITON cTaHUMK.

ca2 — cpnar, nocbinaembli CEAHCOBbLIM ypoBHem (DTP = 1). cOOTBETCTBYET AEACTBUIO MO AUCTaH-
LMOHHOMY nporpamMmmupoBaHuio, nepemeHHas AR (AR = 0) yka3biBaeT, YTO 3TO nepsBas noc/iefoBaTesibHOCTb
OVCTaHLMOHHOIo NporpaMMmMpoBaHus.

da2 — donar, nocbinaemslin CEAHCOBbIM ypoBHem (DTP = 1), cooTBETCTBYET AEACTBUIO MO AUCTaH-
LMOHHOMY nporpamMmmupoBaHuto, nepemeHHas AR (AR = 1) yka3blBaeT, 4To 3TO BTOpas noc/iefoBartesibHoOCTb
OUCTaHLMOHHOIo NporpaMMmMpoBaHus.

ea2 — dpnar, nocbinaemblii CEAHCOBbIM ypoBHem (DIB = 1), cOOTBETCTBYET AECTBUIO UHULMANN3A-
LKW LWVHBI.

aa3—DNA = 0 yka3blBaeT, 4To TAB(i) M3BECTEH BTOPMYHOW CTaHUMM U YTO JO/IKHA NepejaBaTbCs CTPYK-
Typa DAT.
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ba3—DNA = 1 yka3sbiBaeT, 4To TAB(i) HenpasuieH 1 4To A0/HKHA 6bITb NepefaHa CTPyKTypa oTpuua-
TenbHoro noaTsepxaeHus DRJ.

aa4 — 6e3yCnoBHbIV Nepexof 13 cocTosaHnA 4 B coctosiHne 10.

aa5—PAREP = 0 yka3blBaeT, YTO A0/KeH ObiTb cAenaH OTBET Ha 3TOT 3anpoc. BTopuuyHasa cTaHums
6bin1a 3abbiTa (DSO = 0). MNepeceyveHne mexay nonyvyeHHbIM cnuckom TAB(i) 1 COOTBETCTBYHOLMM CMUCKOM
BTOPMYHOI CTaHLUMM COAEPXMUT No KpaliHeli mepe oauH TAB(I).

ba5—PAREP = 1 yka3blBaeT, UTO HMKAKoro oTBeTa He TpebyeTcsa Ha 3TOT 3anpoc.

- Nn60o BTOpUYHAs cTaHUmMs He 6bina 3a6bita (FSF =1);

- nnbo nepeceveHne mexgy cnuckom TAB(i), nosyyeHHbIM B cTpykType ASO, 1 CMMCKOM BTOPUYHOW
cTaHuumu nycro.

aab — 6e3ycnoBHbI Nnepexod k coctosHuio 10. NepemeHHas ALEA yctaHaBnuBaetcs (ALEA = 1). uto-
6bl YKa3aTb 60/51ee HA3KMM YPOBHSAM, YTO 3TO OTBET, KOTOPbIN AO/MKEH OblTb CTEHEPMPOBAH B OKHE, onpeaens-
emMoM yucnom NAO.

aa7 — 6e3ycnoBHbI nepexos k cocTosHuio 10.

aa8—DNA = 0 ykasbiBaeT, 4To nposepka no NA2 npasubHa.

ba8—DNA = 2 yka3biBaeT, 4To npoBepka no NA2 HenpaBubHa, JO/XHA ObITb NepefaHa CTpyKTypa oT-
puuartensbHoro noareepxaeHna ARJ.

aa9—DNA = 0 ykasbiBaeT, 4TO BTOPUYHOW CTaHUMel npoBepeHa [OCTOBEPHOCTb NPOrpammupyeMbix
[aHHBbIX.

ba9—DNA = 1 yka3blBaeT, YTO NporpaMmmnpyemMble faHHbIE HE BEPHbI, U OHW HE NOATBEPXAEHbI BTOPUNY-
HOI cTaHumeli: fomkHa 6bITb NepefaHa CTPYKTypa oTpuuaTenibHoro noaTeepxaeHns DRJ.

aall — 6e3ycnoBHbIli nepexof k coctosiHuio 10. MepemeHHas PAREP yctaHaBnmBaeTcs B 1414 ykasa-
HWUS 6oslee HU3KUM YPOBHSIM, UTO He TpebyeTcsa nepegaBaTb HUKAKOro OTBeTA.

Ba — nocne oTkno4YeHns 1 yctaHoBkm APSES B 1 BO3BparT K COCTOSIHMIO OXMAAHWSA cneaytoleiil nocne-
posatesibHocTn o1 CEAHCOBOI'O ypoBHS.

2.9.5.4 BO03MOXHOe ynpoLlieHue

3TV COCTOAHUS NPEeACTaBAAT TO/IbKO MAHUMYM AEeACTBUIA, KOTOPbIE [O/MKHbI OblTh MPEANPUHATLI B OT-
HOLLEHUN BCEBO3MOXHbIX MPUMEHEHUI, UCMNOSL3YIOLWLNX NPOTOKO/ YTEHWUA MO SIOKaNbHOW LWnHe. TONbKo AN
ANCTAHLMOHHOIO CYMTbIBaHUSA (6€3 ANCTaHLMOHHOIO NPOrpaMmMmnpoOBaHNs) OHN MOTYT 6bITb YNPOLLEHBI.

dakTnyeckn AN 3Toro Tuna npuMeHeHuii komaHga REC. nonyyaemas BTOPUYHON CTaHuuel, paccma-
TpuBaetca CEAHCOBbIM ypoBHeM kak owwnbka B COOTBETCTBUW C AuarpaMMoli COCTOSHWUIA, OTHOCSLLEeRCs K
CEAHCOBOMY ypoBHto:
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B aTom cnyuae MPUK/IALHOW ypoBeHb HUKOr4a He CUHXPOHN3NPYETCA U He BeTpedaeTcea ¢ DTP = 1.

Ha anarpamme coctosiiuini MPUKAALHOIO ypoBHA MO3TOMY MOXHO yAanuTb BCE COCTOSHWA W Aeli-
CTBUSA, cBA3aHHble ¢ DTP = 1. 6e3 oTpuuaTeslbHOro BAMAHUA Ha 06LLY0 COBMECTUMOCTb YNPOLLEHHOTO Npo-
ToKONA.

2.10 KpaTkoe onucaHve u B3auMOAeNCTBUS MeXay YPOBHAMMU

2.10.1 ¥YnpouweHHas obwas cxema COCTOSHUN

«OWECIMR

MpumeyaHne — BpemeHHOe 3afepXKu He NokKasaHbl.

ERSES = 1. ERLI = 1.
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2.10.2 ®narn CUHXpPOHM3aUUM N napaMmeTpsbl

FnobanbHasn

UHULMaNn3auus

YpoBeHb

WHvupnanvsaums

®narm  CUHXpOHM3aLMY
1 nepegasaemble napa-
MeTpbI

PHILI/LIPHI/LISES/SESLI/SESAP/APSE
S=0
DTRI'DTP/DIB-'DASO = 0ALEA=0

SUBNYECKUIA KAHA/TbHbIN CEAHCOBBIW MPUKNALHON
LIPHI =0 SESLI =0 APSES =0
LISES=0 SESAP =0 ALEA=0
PHILI =0 ERLI =0 ERSES =0
PHILI LISES SESAP

—» - -

5 1
yebepa (emP-1om) gy qpepa (emp.lon)  Bycbepa (emp.lon) DIB/DTR/DTP/DASQI/AR

MepemeHHas, npucean- PHILI (RA2) LIPHI DIB/DTR/DTP NAO
Baemasi npv ycroBusax u LISES DASO APSES
[eRCTBMAX
PAREP SESLI.SESAP PAREP
ERLI LISES DSO
APREC ALEA
ERSES DNA
AR
dnarn  CUHXpoHU3aLun LIPHI SESLI APSES
1 NepefasaemMble napa- *_ -
MeTpbI
Bydhepa (emp.lon) Bydepa (emp.lon) Bydepa (emp.lon)
PAREP PAREP PAREP
ERLI ERSES DNA
NAO NAO NAO
ALEA ALEA ALEA
Tabnuua He COAePXUT ynpas/ieHne nepemMeHHbIMU BPEMEHN.
MpumevyaHne — dnarvownbw ERSES n ERLI. KoTopble nepeaatoTcs 0T yPOBHS K YpoBHIO 1 K PUSNYECKO-

MY ypoBHI0, BCcerga ConpoBOXAAOTCS OAHOM U TO e 06paboTKo Ha KaX oM YpoBHe.

B npeacTaBneHHOl paHee onepauuy nogpasymMeBaeTcsi, UTo nocbiika ERSES = 1 mexay CEAHCO-
BbIM 1 KAHAJIbHbIM ypoBHaMU conpoBoxaaeTtcs ycTaHoBkoli ERLI B 1 B KAHA/IbHOM ypoBHe.

Ona ®U3NYECKOIO yposHA npocTtas nposepka ERLI no3sonset ngeHtuduumposatb 6e30wmbouHoe
BbINO/IHEHME Onepauuii Ha BCeX BEPXHMX YPOBHAX. MONpocTy roBopsi, MOXHO 3aMeHnTb ERLI n ERSES 06-
WMM napameTpoM ER. KOTOpbI/i MOXET ycTaHaB/IMBaTbCA /IHO6bIM 13 ABYX BepxHUX ypoBHeln (KAHAMbHbLIM.
CEAHCOBbBIM) u npoBepsATbcA chI/ISI/IHECKVIM ypoBHeM. ER Torga nepeyctaHaBnuBaeTCA B Hy/b, Korja
nHnunanusmpyetcs KAHAJTIbHbBbIN ypoBseHs.
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2.10.3 YnpouieHHasa obwas gnarpamMmma, oxeaTblBatollas HECKO/TbKO NPUMeEpOB

YpXwb «kaunyEckunii KAHA/TbHbBIA CEAHCOBbG I MPVIKNAIHOM
O TH-

LiCHHoe

CUUTBLI —--"pHnn %J]e —N1uME3 N il-—-—-- 3ESAP
Ba/W*. -~ X HL H. Be3an AJ *— A~VAPFIES
TiinoaoB Up

npmyp [3Tb

" EoEHRY3H  BULLEK EbEH3

LITIJHgnfgI: :—}'I ] \Tb — JBE8 Niil A S NeBES
mnBam
’ Er@*§
ANHK
«3(56‘;'?8; — A phoj \Tb — JSE3 Nil >SESAP |71
OTaHLM ~ X apM /U -— 9ESU >QJ

2.10.4 Obwwme KOMMeHTapun

Lienbto HacTosiLero ctaHjapTa sBAseTcs onpegesieHre NpoTokona ANs BTOPUYHbIX CTaHUMi (HasbiBa-
€MOro BTOPUYHBLIM NPOTOKO/I0M). [POTOKON NEPBUYHON CTaHLUMKU N0 CBOEN NpUpoAe ABNAETCSH AOMNONHUTENb-
HbIM 1 MOXeT OblTb BblBElEH U3 BTOPWYHOrO MPOTOKONa. Bce. 4TO Heo6XoAMMO A4S €ero CO34aHus, MOXeT
ObITb /TOTNYECKN nosly4eHo 13 NYHKTOB, PACCMOTPEHHbIX BbILLE.

CnepoBatefibHO, BCe AuarpaMMbl, PUCYHKA W MOSICHEHUSI JO/DKHbI OblTb COOTBETCTBYHOLMM 06pa3om
MHTEPNPETUPOBaHbI, COXPaHSA «B YMe» NPOTOKO/T BTOPUYHOI CTaHLUN.

2.10.5 Peanusauua npotokona

MpeacTaBneHne pasiMyHbIX YPOBHEN MH(OPMAaLMOHHOIO O6MeHa npepafiaraetT He 60/lee YEM OCHO-
BY (kapkac) gns ero paspabotku u peanusaumu. OKOHYaTeNbHas peanusauus MOXeT CrpynnupoBaTb Wn
pa3buTb HEKOTOpble COCTOAHWSA B 3aBUCHMOCTW OT NIErKOCTU NPOrpaMMMpOBaHNsA, WCMNO/b3YeMOro A3blka W
BblOpaHHOI apxmTekTypbl. 1151 o6ecneyeHns cCOBMECTUMOCTM BCeX pa3paboToK B paMKax 3TOro npoTokona
BaXHO, YTOObl NAEHTUYHbIE COOLITUS NPOU3BOAVNAN NAEHTUYHbIE 3WAEKTLI U BbINU BblAEPXaHbl BDEMEHHOe
orpaHuyeHus.

YTo kacaeTca meToda NMporpaMMUpOBaHNs, TO HaYasbHbI/ NOAXOL MOXET MPUBECTU NPOEKTUPOBLLMKA
K paspaboTke NpoTOKONa B YNCTO Noc/iefoBaTe/IbHON NOrMkKe B NPeAnooXeHNn, YTO KaXAablli YpOBEHb npea-
cTaBnsieT cob6oil nepekpbiTUe nognporpamm. Apyroli noaxoA mMor 6bl peanv3oBaTb pa3paboTKy, CBA3AHHYH C
MHOro3afayqHbiM MOHUTOPOM (MM CynepBn3opoMm). B aTom ciyyaB Kaxapblii ypoBeHb MOT 6bl paccMaTpuBatb-
CA Kak ofHa 3ajava.

50



FOCT IEC 61142—2011

3 OO6MEeH AaHHbIMU MO NOKaSIbHOW LWNHE CO CTOPOHbI NEePBUYHOIA
(ynpaBnsoLein) cTaHUnMm — KOHTpOep

3.1 BBOAOHMO

B HacTosAweM cTaHgapTe onpefesieHbl npasuaa, KOTOpbIM HaA0 cnefoBaTth NPy peannsaunm NpoToKo-
na. paccMaTpuBaeMoro co cTopoHbl MCY. B ganbHelilemM 4acTo NpUBOAUTCA CCblIKa Ha pasgen 2. KOTopblit
onpegenseTt PYHKLMOHa/IbHbIE BO3MOXHOCTW NPOTOKO/A, O6LLYI0 OpraHn3auuto CTPYKTyp 1 06MeHOB 1 pas-
NIMYHblE YPOBHM BTOPUYHOW CTaHLuK (3anpalliuBaemMoro ycTpoiicTea).

HwxenpuBeaeHHble NyHKTbl HACTOALLErO pasgena yAoBAeTBOPSIOT Caefyowmnm Tpe6oBaHnam:

- 3.2 n 3.3 — cogepxar obLyme cBegeHVs BMeCTe C JONOMHUTENbHOW NHOopMauven, CyLecTBEHHOM
[ANA NOHUMaHWUA CUCTEMBI;

- 3.4 — onpepensieT NPUHUMNLI UHTEPERCHOr0 B3anMOAeCTBMS NPOTOKOMA C BHELUHUM NPOLLECCOoM,
cBs3aHHbIM ¢ [CY. KpaTkoe onucaHve cogepxaHusa Tabnvy, AaHHbIX, KOTOPbIMW 06MEHMBAOTCSA NpW akTuBa-
LyK1 1 3aBepLIeHNM NPOTOKONA, faeT BO3MOXHOCTb PasbACHUTbL 06MeHbI ¢ MCY;

- 3.5—3.8 — onucbIBalOT pas/iMyHble YPOBHW, COCTAB/AOLLME NPOTOKO/ YTEHUS MO /TIOKaNIbHOW LWWHe,
OTHOCUTE/IbHO NEPBUYHOI CTaHLMW;

- 3.9 — onwucbiBaeT B3aMmMoencTene Mexay pasnnyHbIM1M YPOBHAMY NPOTOKONA.

3.2 O6wme nonoxeHns

3.2.1 ®yHKUMOHANbHbIE BO3MOXHOCTM NpOTOKONa

MpoTokon, npefHasHaveHHbIl 418 nepegayn nHgopmMauuy Mexay BTOPUYHLIMU CTaHLUAMW U NePBUYHO
CTaHuuel, JOMKEH NOALEPXMBATb TPU CYLLLECTBEHHbIE (OYHKLMN — ANCTaHLMOHHOE CYMTbIBaHNe MHhopmaLmm,
[ANCTaHLMOHHOEe NporpaMMupoBaHmne 1 obHapyXeHne 3abbiTbiX CTaHLMiA, MOAKMIOUYEHHbIX K LUMHE (CM. pasgen 2).

3.2.2 OCHOBHble MPUHLUMbI

CM. onpegeneHunsa B 1.3.

O6Lme xapakTepUCcTUKN, OTHOCALLMECH K 06MeHy, onucaHbl B pasgene 2.

PasnuuHble cuTyauun, kacarowmecs o6LLei opraH13aLmm CTpykTyp 1 06MeHOB, 06LLee CTPOEHWE CTPYK-
TYp 1 onpefeneHns pasinyHblX COCTaBAAIOLWMX UX B/I0KOB, KaK 1 fieTanbHas CTPYKTypa AN Kaxoro ciyyas
AVCTaHLUMOHHOrO CUNTbIBaHWSA, ANCTAHLMOHHOMO NPOrpaMMUpOBaHnA 1 BbI30Ba 3a0bITOW CTaHUMMW, NMOAYNHSA-
I0TCA cneundukauusam, NpMBefeHHbIM B pasgene 2.

3.2.3 CTpyKTypa npoTtokona

[na cooTtBeTcTBMA 06WMM Npasuiam, ynpasasowWwmyM peanusaunein n apxmTekTypoli npoTokona, yrte-
HMe N0 NOKALHOM WKWHE PaHXMPOBAHO Ha YeTbipe YPoBHsA (PUBUUECKNIN. KAHA/TbHbBIA. CEAHCOBBIN.
MPUKNALHON).

Takas opraHu3auus gokasana CBOV NpeuMyLiecTBa BO MHOTMX OTHOLUEHMSAX, OCOBGEHHO B NpocToTe
npeAcTasfeHns 1 BO3MOXHOCTU MOHMMAaTb CUCTEMY NPOTOKONA, TakMm 06pas3oM nofdpasymeBas MEHbLUYO
CMOXHOCTb NPU NPOEKTMPOBaHNK, peasinsannm 1 06CIyXXnBaHUw.

ApxuUTeKTypa, npeacTaB/ieHHas 3[ecb, TeM He MeHee SIBMSeTCA TOJIbKO OCHOBOW BbIMOSIHEHWA (pea-
nm3auun) 4na npoTokona nepBUYHON cTaHuuu. Menkue getany 3TON OCHOBbI NpeAcTaBeHbl B HACTOSALLEM
cTaHAapTe TO/IbKO A5 TOro, YTo6bl Nyylue onpefennTe NPefycMOTPeHHble (DYHKLMOHAIbHbIE BO3MOXHOCTMU
paboTbl CUCTEMbI.

B aTOM OTHOLWEHUN OKOHYaTeNbHasA peannsauns B COOTBETCTBUM C YNOMSHYTbIMU feTansMu morna 6bl
opraHn3oBaTb aBTOMaTUYECKMEe PeXMMbl, ONUCAHHbIE HUXE, MO-APYromy, rpynnupys, pasgensas i mogudu-
LMpys HeKoTopble COCTOAHUA. TeM He MeHee, A1 TOro 4ToObl 06ecneyYnTb Heo6Xo0ANMYK0 COBMECTUMOCTb
MeXZay pas/MuHbIMK peasnm3aunsamMmmn OLHOrO U TOrO e MPOTOKONa, CyLeCTBEHHO, YTo6bl BCe (DYHKLUN Bbl-
NOIHANNCL B NOSIHOM 06beMe, BCE OMMCaHHbIe COObITUSA NPOU3BOAUINCE C UAEHTUYHLIM 3(DAEKTOM U YTOObI
NPVHUMANINCL BO BHUMaHWe OrpaHuyeHuns no pasfeneHunio BpeMeHu.

Heob6xoauMo Takke yunTbiBaTb, YTO NpejcTaB/ieHne NPOTOKONa B HACTOSLLEM CTaHfapTe, Aaxe ecnu
OHO OCHOBA@HO Ha MHOro3ajayvyHoll apxXUTEKType, He AO0/HKHO MCKIYaTh Apyrie NpuHLMNbI NporpaMmmMmupoBa-
HUA. Takue, Hanpumep, Kak YNCTO nocriefoBaTesibHbIe.

3.3 Tabnuua gaHHbIX A — npuem u Tabnuua gaHHblXx B — nepegava

Tabnuua A. focTynHas Ans nNpoTokona B Havane ero paboTbl, AenaeT BO3MOXHbIM HeABYCMbIC/IEHHO
onpefenuTb OCHOBHYHO onepauuio (4elicTBNE), COOTBETCTBYIOLLYIO 06MEHY, KOTOPbIA JO/MKEH ObITh OCYyLLECT-
B/IEH MO LUKHE.

Tabnuua B. co3gaHHas NPOTOKO/IOM U AOCTyMHasA B KOHLie ero pa6oTbl, NMO3BOMSET y3HATb pesynbTar
BbINO/THEHUS OCHOBHOW onepauun.
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OcCHOBHble onepauun nogpasfensaoT Ha YeTblipe KaTeropun:
- MHUUManunsauma WuHel IB:
- 3anpoc 3a6biToil ctaHummn ASO;
- AUCTaHUMOHHOE CUMTbIBaHWE BTOPUYHONM cTaHuun TR;
- AMCTaHUMOHHOE NporpaMMupoBaHne BTOPUYHOW cTaHuun TP.
3.3.1 Tabnuua faHHbIX A — npuem
MonHasa nHpopmauus o pesysbTare BbiNOSIHEHNA OCHOBHOI onepawyuu cocTouT M3 HdopmaLluu o cre-
AyHOLWNX napameTpax, KoTopble HEOOXOAUMbI 1 afeKBaTHbI /151 yNpaBieHUst NPOTOKO/IOM B LiE/IOM:
- afjpec BbI3blBa€MOW BTOPUYHOI cTaHumm AADS;
- aApec Bbi3blBalOLWEW NepBUYHOI cTaHumn AADP;
- Tun onepauun ATYPE,
- paHHble ADON.
[na 6onee npocToii 06paboTKN 3TON UHGOPMaLUK C Hell CBA3bIBAKTCS AOMONHUTENbHbIE NapaMeTpbl
npu cocTaBneHun Tabnuusl A.
- ANECHAU — uncrnio 6aiiToB B Tabnvue A npu eAVNHUYHOM 0O6MeHe;
- ANA — uucno 6aiiToB B nosie AaHHbIx ADON.
3.3.2 Tabnuua fgaHHbiX B — nepepava
MonHas nHdopmauns o pesynbTaTte BbINOIHEHVS OCHOBHOW onepauun cocToUT 13 MHhopmMauuy o cre-
AyoLWnx napameTpax:
- AVarHocTuKa BbINOIHEHNUSA NPOTOKONA;
- ANA KaxAohn nocnepoBaTenibHOCTU (i) — YMCNO MAEHTUMYHBIX NnocnefoBaTensHocTen BNSEQI(i);
- ANS KaxAolh naeHTMYHOI nocnepoBaTensHocTy (i, j):
- owmnbKa n3-3a BpeMeHHo 3agepxkn BTIMOUTO, j):
- owwnbka B ypoBHSAX BERREURY, j);
- pe3ynbTupyloLme AaHHble BbiNoHsAeMoii onepauun BDON.
Tabnuua B KOHCTpyupyeTcs 13 3Toil MH(OpMaL K, CBA3aHHOW C AOMNOTHUTE IbHBIMU NapameTpamu, no-
3BOJIAIOLLMMUN NPOCTYI0 06paboTKy:
- BNECHAU — uucno 6alitoB B Tabnuue B npn eguHNYHOM O6MEHE:

3HauyeHne (BNECHAU) = 3HaueHne (BNDEROU) + 3HaueHune (BNR) + 10;

- BNDEROU — uyncno 6aliToB B AnarHocTM4eckom norse.

n

n
3HayeHue (BNDEROU) = 2]I (3HaueHmne (BNSEQI(i)) + 1}
1 1

- BNR — yucno 6aiitoB B none gaHHbix BDON.

3.3.3 OpraHusauusa Tabnuy hopmarta 6ainTos

O6was opraHusaymsa Tabnvy, npeacTasieHa HUXe.

B none HanmeHbLINe 3HAUMMBbIE HaliTbl HAXOAATCA BBEPXY, & Hanboblne 3HaYMMbIe — BHU3Y.

3 LSB

3 MSB

[nsa Toro utobbl caenaTb UX NOHATHLIMU AN N60ro 7- unu 8-anemeHTHoro koga MICO. Hanpumep N? 5
CCITT, onun npegctasnsotcs B 30H BnioTe A0 3FH B wecTHaguaTtepuyHom kofe, 6UTbl faHHbIX HaXoAATCs
B HaMMEHbLINX 3HAUYNMbIX 4-OGUTHbIX GaiTax Kaxaoro 8-6MTHoro Gaira.

Mpumep — N=543210e gecATUYHOM KoAe.

LSB — HavMeHbLLIIA 3HaUYMMbIA GalAT

W W w ww w
g b W N, O

MSB — Ham60/bLUMIA 3HAUUMbI GaNT
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KoavposaHue noneii AADS. AADP n ATYPE nonyyaeTtcsi U3 KOQOBbIX MHOXUTENE 6/10KOB B CTPYKTYpE,
YNOMSHYTbIX B NpUAoXeHun E.

To xe camoe oTHocuTcsa K ATAB(I).

3.3.3.1 Tabnuua A

Cryqai Cryqaii Cryait
*90 TR TP
3 4
ANECHAU (1)
Pyp> 3 1
3 0
AAD9
{12) q4) 3 0
AADP AADP
P> (16)
3 B
ATYPE
1 2 () 3 0
3 0 3 X A 8 X 3A 8 X
ANA MAX MAX
pP) PO) 3 0 3 x E a x 30 a X
14-{20)
t ComTB- 1) ATAB(L) XTAB/, ACLE
1 ADON P> " (16)
&#HTbl
AKA1
1 (16)
(ANECHAU) ATAB(n) ATAA(N) AOPT
1 DKMmMmu»(ANe) P> n 202 MAX
MMVAX = {40) MMAX = (5) EA ={243}
Com*SO =07 OA=<10) FE = (254)
IE {BO) CoT/1P-03
Cwn.TR-D1
MpumeuyaHne — 3HAYEHUs B KPYI/bIX CKOGKAX — AECATUYHbIE, BCE OCTa/IbHbIE — LUECTHAALATEPUYHBIE.

3HaveHus, npuHumaemble ANA 1 ANECHAU npu AUCTaHLUMOHHOM CUYUTbIBAHUU, NPEACTaBeHbl HUXE.

JMnCTaHUMOHHOE cunTbIBaHNe
B Pa3/INYHbIX NOCbl/TaeMbIX

11 BO3BpALLAEMbIX M @ @ ©) @ (5)
nocnefoBaTeNbHOCTSX
3 2 3 4 3 6 3 8 3 A
ANA
3 0 3 0 3 0 3 0 3 0
3 6 3 8 3 A 3 Cc 3 E
ANECHAU
3 1 3 1 3 1 3 1 3 1
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3.3.3.2 Tabnuua B

1-2x{3H».pNSEQINe 1)

r-*BH4.(BNDEROU}

1n=2x{ava4y.pMOE<LL1A+1}
(nmax=5)

»m.(BNR)

54

BNECHAU
m

BNDEROU

BNSEQI (1)
w

BTTMOUT

BERREUR
W

BTWQUT

BERREUR
7

BKSELW ()
P)

1-fl aerpoc

n'-i 3anpoc

n'mn-3

»MPNECHAU)=pi+3HW.PNR) + (10) -
uiuyiui— BaiiTo» mTabnuue b

WwmXBNECHAU)<Zxi{ikm4BNSEQI(13 + I} -

oTeyTCTBIO beliroe
BALUIHOCNMIOLL M None

3t04.(BXX) - aicyiciUNe 6aiiTo B nota BOON

=a =£MxauJBNSEQia)] + 1}

T*vBC** Zrmx H) m 6 X m (40) Hali Ta
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3.3.3.3 fJetanu Tabnuupl B

Cryyaii LU Cryyaii A80 Cnyuaii TR Cnyuait TP
BftCHAU Bttcmu BNECHAU BNECHAU
BNDEROU | BNDEROU |  BNDEROU 1 BNDEROU |
BNSEQI (1) BNSEQI (1) BNSEQI (1) BNSEQI (1)
BTBrOUT(1.1) BTIMOUT (1.1) BTIMOUT (1.1) <&
BERREUR (1,1) BERREUR (1,1) BERREUR(1,1) Max
BTIMOUT (1,2) I 1
BERREUR (1,2) BTIMOUT (1,1)
BHR BTIMOUT (1.9) BERREUR (1J)
BERREUR (13) | 1
No
| max
(BNeCHAM) ={14)
(BM3EROU)-<4) BNR BYSELL{1) BN6EQI(2)
(BNSEQI) -(1) BNMOUT (Vi)
(BWD -(0) BERFfiUR(I,1)
-L
BNe BNR
BOON BNR (1) BNAL
P) (16)
BOON (1)
(232)
max
4, (BNECHAU) m (54) |
4Ho4. (BNDEROU) = (6) BNR (M) 1170
aHny. (BNSEQI)  -(1) P)
W .(BNR) =(36) BOON (t))
Muc.*w.(BNR)-(117D) M k T (BNAL)m(1B)
MO0, 1HBY. (BDEROU)= (40) vanxaHau. fBNDERFXJ)-

MBwauny. (BNECHAU)-
Mato. sHau. (BNSEQI) = (3)

3HBu. (BNR) = (1220)
3HaveHns1 B KPYr/blX CKOOKax — AeCATUYHbIe, OCTasIbHble — LIeCTHaAuaTepuyHble.
| — naeHTMdMKaTOp pasNYHbIX NocnefoBaTebHOCTER;
J — naeHTUKaTOP NAEHTUYHBbIX NOC/eA0BaTeNbHOCTEN.
3.3.3.4 [etanb okHa BFEI B cnyyae ASO

Twn oTBeTa 1 2 3

Mone BFEI AADS

55



FOCT IEC 61142—2011

3.3.3.5 [letanb noneit BTIMOUT n BERREUR

[eTab KOAMPOBaHWS BPEMEHHbIX 3aAepXKeK

R O O O N
o » O O

1 1

3.3.3.6

0

0
1
0
0

3HaueHvie
3agepxka He nHMUMMpoBaHa
3agepxka nepegayun — TOCO'
3afepxka Havyana — TOE'

3agepxka KAHAJ/IbHOIoO
ypoBHSA — TOL'

3agepxka nynemer» — TOB'

WHuymanusauusa tabnuupl B

BERREUR

n

Ounbka cipem BERLI
— OwmBK/i CEAHCOBOTO ypoBHs

BER3ES

HERAP kogypoBaHve

O R, O R

[eTanb kognposaHna BERAP

0

0
0
1

3HaveHvie
HeT owwmn6ok
OTKNoHeHHble faHHble (DNA = 1)

OTK/IOHEeHHasA naeHTudmkaums
(DNA=2)

Owwubka B MPUKIAAHOM ypoBHe
(ERAP =1)

B cnyyae nepenonHeHus npu 3agepxke TOCO'. TOB'. TOE' unu TOL' ®N3NYECKNW ypoBeHb no3uum-
oHupyeTcsi B nofie BTIMOUT. cooTBeTCTBYHOLEE 06pabaThiBaEMOli Noc/iefgoBaTenbHOCTH, haar nepenosHe-
HMA CBSI3bIBAETCH C 3TON 3aJepXKOi; Tekyllas nocrefoBaTelbHOCTb ONpeaenseTcss NocpeAcTBOM napame-
TpoB | n J. npuxogawmx ot MPUKNAAHOI O ypoBHS.

[na noAroToBky K BO3MOXHOMY NpekpalleHunio obMeHa B Clyyae NpeBbIleHNs BPEMEHHOW 3afepXKu
Tabnuua B nHuymanmuanpyetcs cnegyrowmmMm 06pasom.

BNeCHLL

BNDEROU

BKSEQI (1)

BMNUON <L1)1

(M)
(34)
(30)
(31)
00)
a |
3 |
a l

a |

0000

0000

nooo

3.3.4 Tabnuubl A 1 B. cBi3aHHble C MHULMANN3ALNEN LWNHBI
3.3.4.1 Tlonyyaemas Tabnuua A
WHuuranusaums WriHbl BCerga BbINoHAETCA HaA0 BCeN LUVMHOW B LienoM, crefosatenibHo, none AADS
cooTBeTcTBYET agpecy ADG =0 Tak. 4TO BCe NOAK/TIOUYEHHbIE ycTpoiicTBa (ADP n3BecTeH) NnoaBepXeHbl 3TOMY

OeicTBuUIO.
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Mone ATYPE nocne yceueHus v couneHeHns B 1 6aiiT cootBeTcTBYET KOMaHae IB = 09H. koTopas 6yaeT
MCMNoJ/Ib30BaTLCA MPOTOKOIOM.

Mone paHHbix ADON nycTo, 1 noaTomy uncrno 6aitos B Tabnunue ADON pasHo 0.

MepBUYHaA cTaHUMsA nomelLaeT cBoil agpec B nosie AADP. KOTOpPOe MOC/Ee YCEUYEHUSI U COUSIEHEHNS B
1 6aiiT cooTBeTCcTBYET agpecy ADP. ncnosb3yeMomy npoTOKO/IOM.

Yucno 6aliToB B 3TOW Tabnuue NoCTOAHHO 1 paBHo 20.

3.3.4.2 BosBpauiaemas Tabnuua B

TeopeTuyeckun 3a NHMLManu3aumeil WrHbl He CNefyroT OTBETbl CO CTOPOHbI BTOPUYHON CTaHLMKU, N03TO-
My nosnie BDON nycTo.

Mpwn aToii onepaunmn He BbIMOIHAETCA HUKaKOWM Mpoueaypbl Nepesanycka, koTopas onpefenseT 3Haue-
HUA. cogepxawmecsa B nonsx BNSEQI(i) » BNDEROU.

But RECNU ycTaHaBnmBaeTcs B 1 npy HOpMasibHOM BbINOMHEHWU 06MeHa, yucno 6aiiTos B Tabnuue B
oMKCMpOBaHO 1 paBHO 14.

3.3.5 Tabnuubl A 1 B, cBA3aHHbIE C 3aNPOCOM 3ab6bITbiX CTaAHLUNA

3.3.5.1 MNMonyyaemasn Tabnuua A

3anpoc 3abbIToi CTaHLUMM NOChINIAeTCS KO BCE Uy YacTu WKHbI B 3aBUCUMOCTM OT cogepxanuns ATAB(i)
N YCTAHOBKM LWNHBLI. OH nepegaeTcs Mo wuHe.

Mocne obpaboTku, kak 1 B nNpeabiayiem naparpadge. ATAB(i) npeobpasyetca B 6aiiTbl TAB(i). koTO-
pble HenocpeACTBEHHO BCTABNAATCA B CTPYKTYPY 3anpoca 3abbITol CTaHUuMU. BTOpUYHbIe CTaHLUmMM 0TBEYatoT,
€C/IN OHW pacno3HalT No kpaiiHein mepe oavH TAB(i) B cnucke vx BO3MOXHbIX TAB(i) n ecnn DSO = 0.

CopaepxaHue pasnuuHbiX Mosei, crefoBaTefibHoO, BbIBOAUTCA U3 3TUX dpakTopos. Mone ATYPE cooT-
BeTCcTBYyeT komaHge ASO = 07H.

Mone AADS cooTseTcTByeT o6Lemy agpecy (ADG = 0) TakuMm 06pa3om, YTO BCe BTOPUUHbIE CTaHLuW,
npefHasHauyeHHble pearnposaTb Ha ADP. 6yayT MHTEpNpeTMpoBaTh 3Ty KOMaHAy.

MepBnYHas cTaHumsa 6ygeT ykasbiBaTb CBOM agpec B nosne AADP.

3.3.5.2 BosBpawaemasn Tabnuua B

PesynbTar onepauun 3anpoca 3abbiTol cTaHUMn NMeeT HECKOIbKO DopM. PakTnyeckn, ecnm HeT 3abbl-
TbIX CTAHLMIA, TO HUKaKas CTaHUUs He A0/HKHAa oTBevaTtb. Ecnv ctaHuum SBASOTCA 3a6bITbiMU, OHU OTBEYatoT
B OAHOM U3 TpeX C/yyaiiHbIX OKOH pa3feneHns BpemeHu. PesynbTupytowas Tabnnua B gomkHa nokasbiBath,
YTO NPOU3OLLIO B KaXKA0M U3 3TUX OKOH.

Tun 1— oTcyTCcTBUE OTBETA B HaYabHOM okHe FEi: none BFEi 6yaeT B Hyne (30H).

Tun 2 — NoHATHbLIN oTBeT B okHe FEi: none BFEi. cooTBeTCTBYHOLEE 3TOMY OKHY, COAEPXMUT afapec oT-
BevatoLen ctaHuymmn (ADS).

Tun 3 — HENOHATHbLIV OTBET B OkHe FEi: none, cOOTBETCTBYHOLLEE 3TOMY OKHY, cogepxut FF ... FF (3FH).

Kaxgoe n3 Tpex noneii BFEi coctout u3 12 6aiitoB, noatomy nosie BNR cooTBeTCTBYET KOANPOBAHUIO
yncna 36 (24H).

Mone BNSEQI(1) cootBeTcTBYET 1. TaK Kak 3a BbI30BOM 3a6bITOW CTAHLUN HUKOTAA He cneayeT nepesa-
nyck. HoBomy BbI30BY 3a6bITON CTaHUMK Bcerga byaeT npeAwecTBoBaTh MHULUMPYIOLWKI 3anpoc, Kak ynomu-
Hanochb Bblle.

Mocne npaBuibHOro o6meHa 6aiTel BTIMOUT 1 BERREUR MOryT NpvHATL pas/inyHble 3HAYEHUs), 3a-
BUCALLME OT TUMa oTBETA.

- HeT oTBeETA:

- NpaBWU/bHbI OTBET:

- HeonpegesneHHbI OTBET.

Tab6nuua B Bcerga coctonT u3 54 6aiitos (36H).

3.3.6 Tabnuubl A n b. cBA3aHHble C AUCTAHLUOHHbLIM CYUTbIBAHUEM

3.3.6.1 TMonyyaemasn Tabnuua A

Mpu AMCTaHUMOHHOM CUMTbIBAHUM OOMEH MOXET COCTOSITb M3 HECKO/IbKMX NnocnefoBaTenbHOCTel, co-
OTBETCTBYIOLWMX Noc/efoBaTe/lbHbIM AUCTAHLMOHHBIM CUUTLIBAHUSAM Pas/IMUYHbIX AAHHbLIX; 3Ta BO3MOXHOCTb
npeanaraeTcsa NPOTOKO/IOM, YTO6bI NO3BOINTL CUMTbIBAHUE JaHHbIX, cogepxalmx 6onee 116 6aitos (CM. ae-
TasnM 3TO onepaunmn ANCTaHLMOHHOIO CYMTbIBAHWSA HECKO/IbKMMUW NocnefoBaTelbHOCTAMY B pasgene 2).

MakcrMmasibHoe YMcno nocrefoBareslbHOCTen — NATb, YTO MO3BOMSET CUMNTbIBAHWE JaHHbIX, COAepXa-
wumx go 116 x 5 = 580 6aiiTos, 3akoavpoBaHHbIX B 1160 6aiiToB B Tabnuue B.

[Lns onpeaenenuns uncna u nopsigka aTux cneayoLwmx 4pyr 3a Apyrom nocnegosatensHocTel Tabnnua A
BK/tOYaeT B nosie gaHHbix ADON uHdopmanmio ATAB(i), COOTBETCTBYIOLLYO TUMY AAHHbIX, KOTOPbIE AO/KHbI
6bITb CUMTaHbl BO BPeMsi Kaxaol nocnegosartenbHocTu. MNocne obpaboTku 6aiitoB TAB(i) pasnunyHbie nons
ATAB(i) HaunHaloT HenocpeCcTBEHHO BCTABNATLCA B CTPYKTYpPbl NPOTOKOMA. BTOpuYHas cTtaHuusa He MOXeT
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anpuopu NpaBWIbHO OTBETUTbL Ha KOMaHAY AUCTaHUMOHHOIO CUUTbIBaHUS, oanH 13 TAB(i) koTopoli B ofHOiA
13 nocnegoBaTenibHOCTEl YKa3biBas 6bl HA NOMe AaHHbIX, NpeBbiwatowee 116 6aiiToB. ITOT hakT, Takum 06-
pa3om. AO/KEH AepXaTbCa B NamsaTn gnsa obecneyeHns cootseTcTBust mexay TAB(i) n accounmpoBaHHbIM
nonem fAaHHbIX. 3[4ecb 3T0 COOTBETCTBME He pacCMaTpuBaeTCs, Tak Kak OHO TeCHO CBSA3aHO C pas/inyHbIMU
NPUMEHEHNAMM, KOTOPbIE MOTYT BbINOJHATLCA C NMOMOLLbIO 3TOTO NPOTOKONA.

B tabnuue A. cneposatenbHo, nons AADS n AADP pasnuyHbl ¢ ATYPE, cOOTBETCTBYIOLWMM ANCTaH-
UMoHHOMY cunTbiBaHuio (TR: ENQ = 01H). AnuHa nons ADON BapbupyeTcs OT kak MUHUMYM 2 6aiiToB A0
10 6aiiToB MakcHMyMm, YTO BbiTekaeT u3 cogepxumoro nons ANA. MNonHoe konnyecTBo 6aiToB B 3TOl Tabnuue
MOXeT, criefoBaTesibHO, U3MEHATLCS OT Kak MUHUMYM 22 6aiiTOoB — 4715 AUCTAHLMOHHOIO CYMTbIBAHWUS OAHOM
nocnegosatenbHOCTbIO A0 30 6aiiToB — ANA ANCTAHLMOHHOMO CYMTLIBAHWA NATHIO NOCNe0BaTeIbHOCTAMM.
Cogepxumoe nons ANECHAU onpegensieTca aTuMu haktopamu.

3.3.6.2 BosBpauwaemas Tabnuua B

[aHHble, cunTblBaeMble B pa3/iMyHbIX NOCNeA0BaTENIbHOCTAX, BOCCTAHAB/IMBAOTCA B PA3/INYHbIX MOSAX
BDON(i). YTo6bl NpaaTh NPOTOKOY 66/bLUYI0 TMOKOCTb Y HE yCTaHaB/IMBaTb pasMep Moss AaHHbIX, CBA3aH-
HbIX C KOHKPeTHBIMTABO), pa3 n HaBcerga kaxwomy nonto BDON(i) npeawecTsytoT 2 6alita, onpeaensoLwmx
pa3mep 3TOro noss, KOTOpoe MOXeT coAepxaTb BNAOTb A0 232 6aiiToB. M03TOMy MakcyManbHOe Yncno, 3a-
kogmpoBaHHoe B BNR. cooTBeTcTBYeT 3HaueHuto 1170 =5 x (232 +2) = 492 H.

Mone BNSEQI(i) cogepxuT 3Ha4yeHns oT 1 40 3 B COOTBETCTBMM C YUC/IOM UAEHTUYHBIX 3aNpoCcoB B pac-
cmaTpuBaeMoii nocnefoBaTenlbHOCTU (MakCMMyM Tpu 3anpoca).

Ecnn B kaXxpaoi 13 Tpex nocnefoBatefibHOCTEN 3anpoc — OTBET CBSA3b NPOMCXOAMW/A C OLWNGKOW, AaH-
Hble. OTHOCALLMECS K 3TON CBA3WU, He NOSBATCA B Tabnuue B. HO pe3ynbTaTbl APYrux CBA3EW TEM He MeHee
ABMIAKOTCA AOCTYMHBLIMU, €C/IN UHW BbINOSIHEHbI HOPMa/ILHO.

Ecnn o6MeH umen mMecTo C OWKnbKoN Ana nocnefoBaTenlbHOCTU U ee ABYX MOBTOPEHWN, TO AaHHble,
CBfi3aHHblE C 3TOI NocnefoBaTe/lbHOCTbIO, He NOABNAIOTCA B Tabnuue B. Ho pe3ynbTtat noboit Apyroi nocne-
[0BaTe/IbHOCTW /10-NPEXHeMy AOCTYNeH, ecav OHW NpoLun 6e3 ownoboKk.

3.3.7 Tabnuubl A 1 B. cBA3aHHbIE C AUCTAHLWOHHBIM NporpaMmMmupoBaHnem

3.3.7.1 Mony4yaemasn Tabnuua A

Mpu ACTaHLMOHHOM NporpaMMmpoBaHnn HeobxoarMas nHgopmaunsa A5 BbINOSHEHNA 06MeHa COCTo-
UT U3 06bIYHBbIX flaHHbIX AADS. AADP n ATYPE BMecTe € KNI0YOM AeKoAMPOBaHNS 1 hakTUYeCKUMU AaHHbIMN
[AVCTaHLUMOHHOTO NMporpaMmmMnpoBaHus.

Kntou BkovaeT 64 6uTa B CTPYKTypax NPOTOKO/IbHOTO 06MeHa; OH kogupyeTcs 16 6alitamu B Tabnvue A
aHanornyHo umcny NAL.

NMpumeuvyaHne — [na obecneyeHns 3aluTbl KIoHa peKOMeHAyeTCs nepefaBaTb 3aK0o4MPOBaHHYI0 BEPCUIO ero
npUMeHeHwii B Tabnmue A nHTepdeiicy NepBuYHoOi CTaHLWK.

MakcumanbHas A/vHa AaHHbIX AWCTaHLMOHHOrO nporpaMMupoBaHus — 202 6Gaitta B Tabnuue A
(1. e. 101 dhakTUyeckuii 6ainT B NPOTOKOsIE). DTO 3HAYeHNe onpegensieT AavHy nons ANA. COOTBETCTBYIOLLYHO
234 6aiitam (202 + 16 ¢ 16), T. e. EA B WwecTHaguarepmyHoM koge, a Takke anumHy nonsa ANECHAU. coot-
BeTCTBylLLyt0 254 6aiitTam, T. B. FE B LuecTHaaLaTepMyHOM Kofe.

3.3.7.2 Bo3Bpawaemas Tabnuua B

Bo3Bpalyaemas Tabnmua ansa AMCTaHLMOHHOIO NporpaMMMpoBaHns BkoyaeT 16-6aiiToBoe none AaH-
HbIX, COOTBETCTBYIOLLee cinyyaiHomy uncny NAL, creHepnpoBaHHOMY Npu gaHHoOM o6meHe. O no6oii olwmnbke
ysBegomnseT none BERREUR.

Mone BNR cogepxut 3HayeHne 16 (OH), a none BNECHAU — 3HayeHue 12 (OCH).
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3.4 WHuymanusauus NnpoTokKoaa u nocnenoBaTenbHOCTb AelicTBUIA Npu o6MeHe

3.4.1 NHnynanmnsauymsa

MpoTtokon MNCY uHMUmManusmpyeTcs BHELLHel npoueaypol, KoTopas oxwugaeT Bo3Bpara nepemeHHoM
FINPHI. npexgae 4yeM nNpofo/KnTb BbIMOSIHEHUE CBOE NPOrpamMmbl.

[ns Toro 4to6bl UCKIOUNTL HEKOTOPbLIE HEOoMpPeaeNeHHOCTU, KOTOpble MOryT BO3HWKHYTb NP BbIMO/IHE-
Hun npoTtokona. MNMCY Bcerga urpaeT posib NEPBUYHON CTaHUMW Npu Nto60M BUAE 0BCAYXMBaHUS.

3.4.2 MocnepoBaTenbHOCTb AENCTBUIA NPU AUCTAHLMOHHOM NPOrpamMMupoBaHnm

3a kaxAblM 06MEHOM AMCTaHLMOHHOrO NporpammupoBaHns crefyet o6MeH AWUCTaHLWOHHOTO CYUTbI-
BaHWSA. NO3BONSAKLNI NPOBEPUTb COrNacoBaHHOCTb MHOpMaLMK, 3anporpaMmM1MpOBaHHON B aApecoBaHHOM
ycTpoiicTBe u copepxaluelica B MNCY.

3anporpammmnpoBaHHble AaHHble A0/KHbI ObITb aBTOMaTUYECKN YA060UMTAEMbIMWN OLHON UM HECKO Tb-
KUMKW MocnefoBaTelbHOCTAMU C MOMOLLbI0 OAHOMO Mn Heckosbkux TAB(i).

[na Toro 4uTo6LlI YyNpocTUTh ynpasnexHue tabnuuamu B MNCY. korga 06MeHbl AUCTAHLMOHHOIO CYMTbIBA-
HUSA 1 AUCTaHLMOHHOIO NPOrpaMMUpPOBaHNSA AO/MKHbI BbINOMHATLCA MO OAHON U Tol xe wyHe. MNCY B nepsyto
oyepefb OCYLLECTBNSAET BCe OO6MeEHbl ANCTAHUMOHHOTO CUMTbIBAHNS (BO3MOXHO, CBSi3aHHble C Mpoueaypoii
3anpoca 3abbIToli CTaHLUMK, Kak onpefeneHo HNxXe), a 3aTeM 06MeHbl AWCTaHLMOHHOTO NporpaMMmMpoBaHns
TpebyeMbIX YCTPOWCTB.

MocnepoBatenbHOCTb AENCTBUIA NPU AUCTAHLMOHHOM NPOrpaMMrUpoBaHnmn

3.4.3 locnepoBaTeNbHOCTb AENCTBUIA Npy obpaleHnmn K 3a6bITbiM CTAHLUAM

B cnyuyae 3anpoca 3abbiTol cTaHuMKn, ecny Bo3Bpaljaemas tabnuua B BkoyaeT oAvH UM HECKOBbKO
OMO3HaHHbIX afpecoB B OAHOM U3 Tpex okoH BFEi noneii. MNMCY B cnegytowem obMeHe 6yaeT MHMLMMPOBaTb
CUMTbIBaHNE UAEHTUMULMPOBAHHOW 3abbITol cTaHuMu. Ecnn Bo3Bpaljaemas Tabnuua coaepXuT OgHO um
Heckosbko okoH FF ... FFH noneii. MCY 06HOBUT 3anpoc 3a6bITOl CTaHuuK B crieaytoLemM obmeHe.
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OTa nocsiefoBaTeNlbHOCTb O6BSACHSAETCS Ha Huxecnedywwein 6/10k-cxeme. 3anpoc 3abbITo cTaHuun
3aKkaHuMBaeTCsl, Koraa Bce 3abbiTble CTaHUMM 6blM 0GHaApYXeHbl UK Koraa HoMep 3anpoca 3abbIToi cTaH-
UMM NpUHUMAaET 3Ha4YeHune, KoTopoe ByaeT yctaHoBeHo MCY B COOTBETCTBUM C OXUAAEMOI BEPOSITHOCTbLIO
ycnexa

B koHUe 3Toit nocnegosatensHocTy MCY 6yaeT uMeTb A0CTYN KO BCel HE06GX0AUMOi MHhopMaumm oT-
HOCUTENbHO 3a6bIThbIX CTAHLMIA; NOMUMO BCEro APYroro OHO MOXEeT onpeAesinTb, UMETCS NN el e Kakne-nm6o
3a6bITble CTaHUWMK Nocsie HECKO/TIbKMX CaHKLLMOHNPOBAaHHbIX 06MEHOB.

Brok-cxema 3anpoca 3ab6bIToi CTaHLUMm

Har
KaTu
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DETR — chbnar o6mMeHa ANCTaHUMOHHOTO cuntbiBaHusi: DEASO — chnar o6mMeHa npu 3anpoce 3abbITol
cTaHumm; NEASO — uucno o06MeHOB Npu 3anpocax 3abbIToil cTaHuuK, ycTaHaBnuBaemoe lMCY.

3.4.4 Bpowms, pasgenswouiee nBa o6MeHa

MpvHUMas BO BHMMaHWe YHKLUMOHA/IbHbIE XapakTepUCTUKN NPOTOKO/a, MakCuMasbHOe BPeEMS Mexay
ABYMS nocnefosateflbHbiIMM 0OMeHaMn [O/KHO OblTb onpefeseHo, 4Tobbl rapaHTMpoBaTb, YTO MPOTOKO/
BTOPUYHON CTaHLMW 3aKOHYEH, npexae YeM BO306HOBUTb HOBbI 06MeH. 3TO Bpemsi A0/KHO 6biTb 6obLue,
4yeMm Bpems, ocTaB/IseMOe BTOPUYHOW CTaHuMel AN BO3MOXHOW npoueaypbl nepesanycka, crefoBaresibHo,
MUHVMMa/IbHOE BPEMS MeXAy KOHLLOM NpOTOoKo/1a NePBMYHON CTaHLMKN 1 ee CTapToM A1sa cleaytoLlero obmeHa
cocTtaBnset 200 mc.

3.4.5 Bpoms o6meHa, onpefensemoe BHELWHNM NPOL,EeccopoMm

Ecnu npoTokon BeAyLein cTaHUMn (KOHTPO/I/iep) TEPMUT Heydady Tak. YTo OTBeTa HeT (Bo3Bpar Tabsu-
ubl b n conara FINPHI) B TeueHne makcumMasibHOro nepuofa 15 ¢ (COOTBETCTBYHOLLEr0 MakcumasibHol 3a-
aepxke BpemeHu nepegaun TOCQO'). BHeLWHWI NpoLece AO/MKEH B3ATb MHULMATABY BO30GHOBEHUS TON Xe
onepauuu, T. e. peuHuuuanusaunio NpoTokoaa ¢ Toi xe Tabnuuein A.

Mepep penHnunanmsaunein BHELWHWA NpoLecc A0/MKEH CHOBA MHULMaNM3NpoBaTh YPOBHU NPOTOKONA.

3.5 ®U3NUYECKWI yposeHb

3.5.1 O6uwume nonoxeHus

OCHOBHbIe CXeMbl A1 CUCTEMbI NOCbIIKU/NpUemMa Ana NepBUYHON CTaHUUM WA BTOPUYHBIX CTaHLUiA
npvsegeHsbl B pasgene 2.

D®UBNUECKWIA ypoBeHb akTUBMPYeTCA COBLITUEM BHe MHULMATKBbI MCY, HaunHas ¢ obLeli nHuymany-
3auum, Heo6xoAMMOl AN BCeX YPOBHel MPOTOKONa, U akTuBauumn Apyrux ypoBHeli npotokona: KAHAIbHO-
0. CEAHCOBOIO u NMPUKNAAHOI O.

Bo Bpemsi 06MeHa nepBunYHas CTaHUMa 6epeT Ha cebs MHULMATUBY, rTeHepupys MHULUMPYOLLKI 3anpoc
B TeYeHne HOMUHanbHOoro nepuoga 100 mMc. noApo6HOCTU CM. B pa3sgene 2.

Korga cgenaH vHWLMuMpyoLWuiA 3anpoc. OUSNYECKNN YPOBEHb 0XUAAeT YCTaHOBKY CTPYKTYpbl 6onee
BbICOKMMMW YPOBHAMMW B COOTBETCTBUM C pasIMyHbIMK napameTpamu, cogepxawjumucsa B Tabnuue A. Korga
nepsas CTPYKTypa, koTopas Ao/mkHa 6biTh NepeaHa no WuHe, NOIHOCTbLI0 ycTaHoBAeHa. PU3NYECKINN ypo-
BEHb MONYYUT par CMHXPOHM3aLUnn OT HENOCPEACTBEHHO cneaytoLlero 3a HUM ypoBHsA (KAHAJIbHOITO), uto-
6bl HayaTb Nepegavy paccmMaTpMBaeMoin CTPYKTypbl. B KOHUE Nnepefaun akTuBMpyeTcs naysa otseta npogos-
XuTenbHocTbio 40 mc — TEMPO (yckopeHue), 4TO COOTBETCTBYET BPEMeHU, KOTopoe TpebyeTcst BTOPUYHOM
CcTaHumu, 4Tobbl 06HAPYXUTL KOHeL, CTPYKTYpbI (C MOMOLLbIO NpeBbieHnsa BpeMeHn TAOM). 910 oxugaHue
HeobXxoAMMO 4715 NEePBUYHON/BTOPUYHON CUHXPOHM3ALMM B C/lyYae 3anpocoB 3abbITbiX CTaHLUWMIA.

C 3T0ro MOMeHTa BTOPMYHAas CTaHLMs, eCN OHa OTBeYaeT, fO/KHA NPeAnpuHATL feiCcTBME B TeueHne
BpemeHun, meHbluero TAKO M'; nepBuyHasa ctaHuus, TakuMm obpasoM, nepexoauT B pexum npuema u oxugaet
makcumym TAKO T' Ans npuema nepsoro 6aiiTta.

[lanee BO3MOXHbI ABa cny4yas. J/Inbo B TeyeHne BblAe/IeHHOro BpeMeHn nocTynaeTt OTBeT, Torga nep-
BMYHAsA CTaHUMA COXpaHseT BCIO CTPYKTYPY A0 TeX NOp. Noka He BO3HWKAET YC/IOBUE «HeT 6aiiToB», yka3blBa-
oulee Ha KoHel, cTpykTypbl (TAO' £ TAOM'). JIn60 oTBETA HET. U TOrAa NepBUYHAs CTaHUMA ycTaHaBnMBaeT
nepemeHHyio RECNU B 1.

Ycnosue Henonyvyennss (RECNU = 1) conpoBoXAaeTcsa CUHXPOHU3MPYIOLLE nepegaveil BEPXHNUM YpPOB-
HAM (PHILI nepexoauT B 1) Tak. YTO6bI OHM MOI/IM UHTEPNPETUPOBATL, YCMELLHO /1 BbINOIHEHA onepauus.

Mocne uHTepnpeTauun nonyveHHon cTpyktypbl (RECNU = 0) 60/1ee BbiCOKME YpOBHU OyayT pellatb B
COOTBETCTBUW C 06LLei cutyaumein (3HaYeHNAMM NepemMeHHbIX), NPOAOC/IKaTb /I 06MEH UK OCTAHOBUTL €ro.
OTOT koHeL, 06MeHa ykasbiBaeT PV3NYECKOMY ypoBHIO, UTO OH A0/IKEH 3aKpbiTb npoTokon: KAHAJIbH bI.
CEAHCOBBIV n MPVIKNALHOW yposhu npepsaHbl. Mepexos nepemeHHoit FINPHI B 1 ykasbiBaeT BHelUHe-
My NpoLEecCy, YTO OH MOXET B35iTb Ha CebS MHMLMATMBY, YTOGbI COXPaHWUTL W, ecm HeobxoAnMo, obpaboTaTtb
nHdopmaLmio 13 Tabnuubl b. NoNyYeHHyo Npyu 3ToM o6MeHe.

Mpu BbiNoNHeHuK onepauuii Ha PUSNYECKOM ypoBHe ocobblii criyyailt BO3HMKaeT npu 3anpoce 3a-
6bITOl cTaHUuMK. 3a co3faHWeMm TakoW CTPYKTYpbl CnefyloT BO3MOXHbIE OTBETbI B TPEX ACHO Onpefe/ieHHbIX
OKHax pasfeneHvs spemenn. MepemerHasn IASO. obpaboTaHHas BEPXHVMU YPOBHSAMM, YBENNYMBAETCH B CO-
OTBETCTBUM C OKHaAMW pasfefieHns BPeMeHU, B KOTOPbIX OHa paboTaeT. Talimep-cueTumnk, akTMBMPOBAaHHbIA
TAOM'’ nocne co3faHnsa CTPYKTypbl, MO3BONMAET ONpefennTb TPY OKHa pasfenieHus BpemMeHu B CBSI3aHHOW
CUHXPOHM3AL MK C NOCbISIKAMWU BTOPUYHOW CTaHLMW.

61



FOCT IEC 61142—2011

3.5.2 CoctosHna PN3NYECKOTI O ypoBHA
3.5.2.1 Cxema cocTosiHuii

3.5.2.2 OnucaHne COCTOAHWI

O6Lwme NpUHLMNbI

Bpemsi BbINOMIHEHNS AN1S K&XAOr0 COCTOSHWUA KOHTPOIMPYETCS NepeMeHHON, Ha3biBaeMOoi BPEMEHHOI
3a4epXKoii. Kaxablil pas, korga cocTosiHMe CTaHOBMTCA AOCTYMNHbLIM, €ro 3afepXka nepeycraHaBimBaeTcs u
3aTeM yBe/iumBaeTcs 40 Tex Mnop. noka COCTOsIHME SABMSAETCA akTUBHLIM. [peBbIlleHe 3TOro BpeMeHn npu-
BOAMT K 6onee paHHeMy BbIXO4y M3 pacCMaTpuBaemMoro COCTOSHUSA.

[Nnsa KOHTpOAs NOMHOro BpeMeHW obMeHa cuyeTumk BpemeHu TOCO' MHKpUMUHMpYeTcs (yBenuumsa-
eTCs) C MOMEHTa KOHLA VHULMUPYIOWEro 3anpoca, U ecnn B TedeHne obMeHa npoucxofuT nepenosiHeHne

(TOCO' > TOCOM'). OH BbINOSHAET PaHHUIA BbIXOA U3 COCTOSIHUS, B T@YEHME KOTOPOro Npou3oLwLsio nepenon-
HeHue.
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3TOT paHHUii BbIXOZ, B C/lyHaB NPEBbLILIEHNS BPEMEHHON 3aePXKOI CBSI3aH C YCTAHOBKOW ¢hnara nepe-
nonHexus B none BTIMOUT(, j).

Bpems oxunganusa TAXXX' Takke UCnonb3yeTcs A1 KOHTPOS BbINOTHEHNS HEKOTOPbLIX COCTOSHUIA. OHK
He COOTBETCTBYIOT BPEMEHHbLIM 3afepPXKaM N He MOTYT UX 3aMEHUTb.

3TV pasnuyHbie BpeMeHHOe CYeTUMKM YyNpaBsoTCa TaliMepoM, Nnepros KOTOpOoro Ao/HKeH BblGUpaTbes
Tak, YToObl YA0BNETBOPUTL KPUTEPUIO U3MEPEHNA BPEMEHU, ONpeAeneHHOMY Huxke. ITOT Talimep ocyluecT-
B/ISIET yrpaBneHne napannensHo ¢ geinctauamm ®N3NYECKOIO ypoBHS.

Mpy nHnumanusaummn napameTpsl |, J paBHbl 1, 1 Tabnmua B ckoHdUrypnposaHa B OCHOBHOM COCTOS-
HuK. 3ateM Tabnuua B v napameTpsl |, J nocteneHHo nepeycrtaHasnmsatTca NMPUKNALHBIM ypoBHem nocne
Kaxxgol nocnefoBaTesibHOCTK.

[etanu atoli onepaunn gaHbl npy onucavmn NMPUKIAAHOIO ypoBHS.

CocTtosaHve 0

O6uwasn nHuuranusayma npotokona. CtapT TaliMepa 3afepxku cBsAsm TOCO. Bce nepemeHHble BCex
YPOBHel 1 hnarn CUHXpPoHU3aummn, HeobxoArMble ANA yNpaBneHns 06MeHOM, VHULMaNu3npyroTCs.

BepxHue ypoBHu KAHAJIbHbI, CEAHCOBbIN 1 MPUK/TALHOW NpuBoAATCA B COCTOSIHUE FOTOBHOCTY.

CocTtosiHne 1

®UBNYECKNW ypoBeHb reHepupyeT MHULMnpYoLw i 3anpoc {cm. 2.6.2).

Korga Bpemsa uHMuuMmpytoLero 3anpoca JOCTUraeT HOMUHAa/IbHOTO 3HauyeHus, akTMBMPYeTCsa naysa oT-
Beta TEMPO, paBHas 40 MC. OTO NO3BONSAET BTOPUYHLIM CTaHUUAM, MOMAYUUBLUMM CUTHAT UHULMUPYIOLLLErO
3anpoca, noATBepanTb ero.

Pasgen 2 onpefenseT, YTo 3a VHULMMPYIOLWMM 3anpoCcoM AO/IXEH cnefoBaTb NepBblii 6aiT B CTPYK-
Type cnycta MuHumym TALKO T, paBHoro 30 mc. CnepgoBartesnibHO, naysa OTBeTa B OTHOLUEHWW BTOPUYHON
CTaHLMK cornacyeTcs ¢ 3TUM MPUHLMNOM; OHA yCTaHOBMEHA Masoli, YTo6bl MUHUMKU3MPOBATL 06LLee Bpems
nepegauu.

1o OKOHYaHMK 3a4epPXKn oTBeTa ®UBNYECKMN YPOBEHb nyTem ycTaHOB/NeHWs dhnara CUHXpOHU3a-
wn PHILI npurnawaeT 60nee Bbicokuit KAHAJIbHbBIW ypoBeHb BLINOMHATL CBOW ONepaLyi.

CocTosiHue 2

Mepexos B cocTosHMe oXupaHua dnara cuHxpoHusauuu LIPHI, nopoxgaemoro KAHAJIbHbIM
YPOBHEM.

CoctosiHne 3

Mocbinika 6aiiToB: BepxXHME YPOBHU chopMupoBanu 6ydep nnm Habop 6ycepoB ANns nepegayu; ux no-
noxeHune n gnuHa nocnadbl PUSNYECKOMY ypoBHIO Tak, UTO OH MOXET BbINO/HUTL NepeAavy 6aiTos, co-
cTaBnsawwWwmx bydgep(a).

3a aTUM cocTosHneM cnegyet oxugaHue (TEMPO), pasHoe 40 mc. Heo6xoAMMoe AN CUHXPOHU3aLUN
OKOH OXWAaHua B cny4yae 3anpoca 3abbIToi cTaHLuK.

CocrosiHue 4

Mpuem 6aiitos. PUINYECKNM ypoBeHb NepesoauT MogeM B COCTOSIHME MpUeMa W COoXpaHseT nosy-
YaeMble 6aiiTbl B 6ydhepe, KOTOpbIA ByAeT NocnaH BEPXHUM YPOBHSAM A1 06paboTKu.

B cnyuae 3anpoca 3a6biToii cTaHumm ¢ IASO = 0. yctaHoBsieHHol MPUKNAOHBIM ypoBHeMm, Taiimep-
CUYETUMK, KOTOPbIV Obl1 COpOLLEH, ByaeT akTMBUPOBAH; 3TO MO3BO/ISAET U3MEPUTb MPOLO/IKUTENBHOCTb OKOH
OXUAaHUA ANA TpexX BO3MOXHbIX OTBETOB.

CocTtosaHue 5

Cnyuaii 3anpoca 3a6biToii ctaHuun (0 < IASO < 3). 3To cocTosiHNe fenaeT BO3MOXHbIM OXuaaTb CUH-
XPOHM3aLUMIo 419 ONpefesieHns ctapTa BTOPOro Y TPETLETO OKOH.

CocTosiHue 6

KoHel, ®N3NUYECKOIO ypoBHs, KoTopblii 3aBepiaeT Bce 6onee Bbicokne KAHAJIbHbIN, CEAHCO-
BbIl n MPUKNALHOWM YPOBHU 1 NepeBoANT cebs B COCTOSTHUE OKOHYaHUsA paboTbl nocse nepejayv nocpes-
ctBoM FINPHI curHana BHelHeMy npoueccy 0 TOM, YTO MPOTOKO/T 3aKOHYEH.

3.5.2.3 OnuvcaHue nepexonos

Ap — npuBegeHve B roTOBHOCTb W akTuBauusa npouecca Ha PISNHECKOM ypoBHe BHELUHUM Mpo-
Lleccom.

a0 — 6e3yc/I0BHbIN Nepexof 13 cocTosHua 0 B cocTosiHue 1.

al — nocne uHMUMMpytoLero 3anpoca n 40 Mc oxvgaHna 6e3ycnoBHbI nepexoq U3 coctosHua 1 B co-
cTosiHue 2.
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a2 — co6biTve LIPHI = 1 (Bo3Bpat cuHxpoHusauuu ot KAHA/IbHOIO ypoBHS), cBA3aHHOE C nepe-
MeHHO! PAREP = 0. 9T0T c/ny4yail MeeT MecCTo, Korja BEpXH/WE YPOBHM XOTAT NocnaTtb CTPYKTYpY: NEpBYHO
CTPYKTYpPY B HOBOIi NocnefoBaTelbHOCTH, Nepe3anyck B Clyyas OLNOGKK B NOCNef0BaTEIbHOCTN KOMaHA npu
ONUTAHLUMOHHUM CHUTbIBAHUWN WK ANCTAHLUWUHHOM NPOrpamMmMmupoBaHunn.

b2 — cobbiTne LIPHI = 1. cBA3aHHOe ¢ nepemeHHbiMU PAREP = 1 1 IASO = 0, nokasbiBaiowMmm, 4To He
[OMKHO BbITb HMKAKOro oTBeTa. ATOT C/yyali COOTBETCTBYET BbIXOAY U3 MHMLMANU3ALUN HOPMaUTbHON LNHBI
npy AUCTAHUMOHHOM CUMTbIBAHWW WK NPOrpamMMVpOBaHUW, WAV BbIXOAY NO OWMGKe nocsie nepesanyckos,
paspeLleHHbIX Npy AUCTaHUUOHHOM CUATbIBAHUW UAW OUCTAHLMOHHOM NpOrpaMMypoBaHuu.

c2 — cobbiTue LIPHI = 1, cBsizaHHoe ¢ PAREP = 1 1 nepemeHHoii IASO. paBHoil 1 nnu 2. OHo kacaeTcs
3anpoca 3ab6biToil ctaHuun; IASO yBenuuuaetcs MNMPUKNAQHBLIM ypoBHEM B TeuyeHue nepuoga, COOTBET-
CTBYIOLLErO KaXK40MYy OKHY:

- B Havasie nepsoro okHa IASO =0;

- B HavaJsie BTOporo okHa IASO = 1;

- B Havane TpeTbero okHa IASO = 2.

d2 — nepenonHeHnne TOL' (TOL* > TOLM') yka3biBaeT, YTO MPOTOKO/ MEPBUYHOW CTAHLMMW BbINOMHAETCA
HeHOpMasibHO, MO3TOMY OH [O/MKEH OblTb OCTAHOBJIEH.

f2 — cobbiTne LIPHI =1, cBsizaHHOEe ¢ nepemeHHbIMU PAREP = 11 IASO > 3. 3T0T cnyyali COOTBETCTBY-
eT BbIXo4y M3 obMeHa npy HOpMasIbHOM 3anpoce 3abblTON CTaHuMKM nocne nepefayn Tpex OKOH OXMAaHWA
(coobwaembix nocpeactsom IASO).

e2. c3, d4. b5 — 3agepxka nepegayn, oTcUATLIBAEMAs NOC/ie UHULMUPYIOLLErO 3anpoca, nposepseTcs
nocne kaxgoro coctosHus 2.3,4 1 5; ee npesbieHne obycnasnMBaeT Nnepexos B COCTOAHNE 6. COOTBETCTBY-
oLen octaHoBke MpoTokona.

a3 — HopMasbHbIl BbIXOZ, M3 cocTosiHMA 3. ecnn 3agepxkm TOE' 1 TOCO' He npeBbiweHbl. Cnefosa-
TeNbHO. 3a nepefayeit 6aita Bcerga cnefyeT nepeBoj MOAeEMa B PEXUM npremMa.

b3 — npesblleHVe 3aaepxku nepegadn TOE', koTopas ynpasnseT nepexofoM B COCTOSAHWE 6. COOT-
BETCTBYIOLLIEE OCTAHOBKE NPOTOKONA.

a4 — nepBuYHasa CTaHLMs He NosyYyaeT HMKaKoro 6aiTa, 4To NPUBOAMUT K NPEBbILLEHWIO BPeMEHU 0Xuaa-
HVA nepsoro 6avita (TAKO’ >TAKM'). 370 cobbiTMe cBA3aHO c ycTaHoBKoli RECNU B 1 1 ycTaHOBKOW hnara
CMHXpOHM3aumm, noceinaemoro KAHA/IbHOMY yposHio (PHILI = 1) nepeg nepexofom B COCTOSiHME 2.

3T0 co6bITME COOTBETCTBYET C/ly4ald OTCYTCTBUS OTBETA OT BTOPWUYHON CTaHLMK; crefoBaTefibHo, pa-
60Ta NMpoToKona ABAAeTcA OWNBOYHON, ecnn OH BKIoYaeT 0OMEHbI AUCTAHLMOHHOIO CYMTBLIBAHUA AW AnC-
TaHLUMOHHOro NporpaMmmMmpoBaHuns, HO MOXET COOTBETCTBOBaTbL HOPMaslbHOMY C/lyyalo, eC/iM OH UMEET Aefo ¢
3anpocom 3abbITOl CTaHUMW MU UHWULMaNn3aumen LWnHbI.

b4 — cobbiTne TAO' > TAOM'’ ykasbiBaeT KOHeL, NpuemMa 6aiita. YcraHaBnnBaeTcsi haar CMHXpoOHU3a-
uun (PHILI = 1) nepes nepexofom B COCTOsIHME 2.

c4 — npesbilweHe 3aaepxkn TOBM* npuBoanT K nepexofy B COCTOAHWE 6. COOTBETCTBYIOLLEE KOHLY
npoTtokona.

a5 — BO Bpems 3anpoca 3abbITo/i CTaHUMW TPU OKHA KOHTPOMPYIOTCS NO BPEMEHW Taiimepom; nepe-
nosiHeHne 3Toro Taiimepa (Taiimep > TIMAX. ecnu 3To KacaeTcs BTOPOro OkHa, unu Taimep Bbiwe 2 x UMAX,
ec/nin 3To KacaeTcs TpeTbero okHa npn UMAX = 500 mc). nmeeT MecTo nepexof B COCTOsHME npuema 4 ans
OXUAaHUA B CnefylolemM OkHe pasfefieHnss BpeMeHMN.

Bp — cocTosiHne 6 cBA3aHO C NpekpalieHnem NpoTokoaa B LLe/loM 1 MOCbINKOW dhnara CUHXPOHM3aLnm
(FINPHI = 1) ans ynpaBneHus pesynbTatoM 06MeHa BHELLUHUM MpOoLeCccoM.

3.5.2.4 Cxema COCTOSHWIA, NNNKCTPUPYIOLLAs HECKOTbKO NPpMMEpPoB

B 3TuX pasfinyHbIX criyyasx He npegycMaTpuBaeTcs rnpesbilleHne 3agepxKu.

JncTaHunoHHoe cunTbiBaHne. TUNoBoW cryyai



[uncTaHuMoHHOe nporpamMmmypoBaHue. TUNOBOI ciyyaii

MHuupyanusaums wuHel. TUNoBoit cnyyaii

3anpoc 3a6bITOW CTaHumn. Cnyqai/‘l Ha/n4ymsa oTBeTa TOJ/IbKO BO BTOPOM OKHE
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3.5.3 CxeMbl pasfiesieHna BpeMmeHu
3.5.3.1 Tunosolii cnyyaii (paccmaTpmMBaeTCsi CO CTOPOHbI NEPBUYHON CTaHLMK)

TAG1= 100 mc; TAOM’ =40 mc: ZA10M' = 120 mc; TOLM' = 100 mc; TOCOM’ = 15 ¢; TACEOM’ = 30 wmc;
TOEM’ = (128 104/1200) + TACEOM' = 1100 mc; TOBM' = (127 104/1200) - (1.1)2 + TAOM’ = 1360 wmc;
TEMPO =40 wmc.

CnepyeT cpaBHWUTb BPEMEHHYI0 gnarpaMMy C Avarpammoii, NpuBefeHHOW B pasgene 2 (TUNOBOW cny-
Yaii. paCCMOTPEHHBI CO CTOPOHbI BTOPUYHOW CTaHuun). PaboTa nepBMYHON CTaHLUMMN Ha YPOBHE pasfeneHus
BPEMEHN B TOYHOCTW COOTBETCTBYET paboTe BTOPUYHOI CTaHLMK.

Bpemsi TACEOM'. npenaTcTByloLlee CANWKOM 6O/IbLIOMY BPEMEHMW OXUAAHUS MEXAY NOCbIKOW ABYX
6aliToB, onpefenseTca nepefartynkom, KOTOPbIA JO/MKEH NPOBEPUTL 3TOT KPUTEPWUIA, N HUKOT4a He NpoBeps-
eTcsa NPUEMHUKOM.

3.5.3.2 [pyrue cnydyan. ®aktopbl, UMetoLLNe OTHOLLEHNE K TOYHOCTWN onpefenieHns BpeMeHun

[narpammbl B ciiyyae OWMOKM Nocne nprema v Bbi30Ba 3abbITOM CTaHUMU MOTYT ObiTb MOMYyYeHbl U3
nuarpamm pasgena 2.

Bpems KOHTPOAMUPYIOT C TOYHOCTLIO = 1 % (+ 10 mc).

CnepoBaTtefibHO, BPeEMS WHULMMUPYIOLLEro 3anpoca, YTO KacaeTcs NepBUYHON CTaHUMW, HaxoguTca B
AnanasoHe ot TAG'm = 90 mc o TAGM' = 110 Mc c y4eTOM abCONMOTHOW MNOrPELIHOCTH.

3.6 KAHAJ/IbHbIW ypoBeHb

3.6.1 O6uwwme nosoxeHNs
KAHAJIbHbIV ypoBeHb npusoantcs B rotoBHocTb PUSNYECKNM ypoBHEM npu akTnBaLumn nocnegHe-
ro. 3aTeM OH HaxoAuTCsA B COCTOAHUMN OxuaaHum dpnara cuHxporHusauumm (PHILI) o1 PUINYECKOIO ypoBHS.
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Mpu nonyyeHun 3TOro chnara OH BbINOSIHAET CBOW AENCTBUA [0 Nepefayn curHana BepxXHemy YPOBHIO
(CEAHCOBOMY) nocpeacTBoM chnara cuHxpoHusauum LISES, Tak 4To nocnegHuii MoXeT HayaTb BbiNoJIHe-
HUe CBOUX AENCTBWIA.

3aTeM OH NepeBOAUTCH B PEXWM OXMAaHuWa Bo3Bparta dnara cvHxpoHusauuu (SESLI) ot CEAHCO-
BOIO ypoBHS, 4TO6bLI BbIMOMHWUTL CBOE AeicTBME nepej nepecuHxpoHusauuneii PUSNYECKOIO ypoBHs ¢
nomouwbto LIPHI.

OTOT NPOLECC CUHXPOHM3ALMUM MOXET ObITb NpeAcTaB/eH CreayoLmM o6pasoMm.

OTkoYeHne (Bo3Bpar B cocTosiHue oxugaHns ®U3NYECKOIO ypoBHSA) MOXET NPOMCXOANTL Npu pas-
NINYHBIX COOBLITUAX, KOTOPble ByAyT OnucaHbl B fuarpamMmme COCTOSHUIA.

KAHANbHbI YPOBEHb OTKAtoYaeTcs Tonbko PUSNYECKNM ypoBHEM B HOpMasibHOM KOHL,e 06mMeHa
WN Npu NepenosiHEHNM OAHOM U3 BPEeMEHHbIX 3afepXek.

3.6.2 TMonsa onepauunii KAHANIbHOIO ypoBHSA

LelictBne KAHANIbBHOMO ypoBHSI ANsi MEepBUYHOW CTaHUMW COBEPLUEHHO aHasorMyHO AelcTBUio
KAHA/IbHOI'O ypoBHSA ANs BTOPUYHOI CTaHLuK (CM. pasgen 2).

MpoBepkn CMHTaKcKca 1 AoCTOBEPHOCTY Nepegayn npu npueMe BKIOYAIOT B cebs:

- CMHTakcuueckyto nposepky 6alita N (N < 128):

- nposepky nocpeactsom CRC 16;

- CUHTaKCMYeCKyl NPOBEPKY N NPOBEPKY A4OCTOBEPHOCTM ynpasnstowero nons (COM):

- CMHTaKcu4yeckyto npoBepPKY 1 NPOBEPKY AOCTOBEPHOCTU NepBUYHOro nons agpeca (ADP) n BTopuyHOro
nons agpeca (ADS);

- COOTBETCTBME MexAy nepsBuyHbiM ADP u BTOpuYHbIM ADS agpecamu, nosiydyeHHbIMU B CTPYKTYpe, U
OaHHbIMK, codepxawmmuca B Tabnuue A (nonsa AADS 1 AADP). 3Ta npoBepka He npefaycMoTpeHa A/is chy-
yaes AADS =0 n AADP =0.

Mpn nepenaye KAHAJIbHbI yposeHb 6yaeT NofyuaTk OT BEPXHETO YPOBHS Gydep, COOTBETCTBYOLI
JaHHbIM AN8 nepejayn, CBA3aHHOW C NoneM ynpas/ieHns. 3ateM OH COCTaBAET NOJHY CTPYKTypY, NocnaH-
Hyto PUSNYECKWNM ypoBHeM Mo wrHe, BCTasnas 6aiitel n3 noneii ADS n ADP. koTopble n3BnekawTcs 13 1ab-
nnupl A. 1 Bbluncnas umcno N. BCTaBfeHHOe Kak 3arofioBok, a Takke CRC. BCTaB/EHHbIN B KOHLLE CTPYKTYpPbI.

3HaveHue uncna N

N = (LSUP) # L (ADS) ¢ L (ADP) ¢ L (N) + L (CRC),

6 1 1 2
N = (LSUP) + 10 6aiiToB.
E3DxM, no1ly4M M Bypup, COCTT41bl i
ot CEAHCOBOTO g@siHA KAHA/TbHBbIM ypeeHoH

V13 Tabmmupl A

AADSUAADP
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KAHA/bHbIY yposeHb nonyuaeT oT CEAHCOBOIO yposHsi 6ychep unu Ha6op 6ydepos, CONpPoOBOX/Aa-
eMbIX UX CTapTOBbIM aApecom nonei n ANMHON.

YT06bI MMHUMU3NMPOBATL YMC/O NapameTpoB, NepefaBaeMblX MexAy YPOBHAMU, BO3MOXHO nepe-
AaBaTb TONbKO A/IVHY U MecTonosioxeHne Tabnvubl, cogepxatieli Habop CTapTOBbIX MOMel U 3HaAYeHN
ONVH.

3T0 3aMeyaHve NPUMEHMMO KO BCEM YPOBHSAM, BK/IOYasA npefacTasfieHHbIl ciyyail nepegayn byde-
pos mexay CEAHCOBbBIM n KAHAJ/IbHbBIM ypoBHAMK, a Takke mexay KAHANIbHBIM n ®UN3NYECKUM
YPOBHAMMU.

3.6.3 CoctoaHna 8 KAHA/IbHOM ypoBHe

3.6.3.1 Cxema cOCTOSAHUIA
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3.6.3.2 OnucaHune cocTosHWiA

CocTosiHue 0

Mocne npueeaeHns B roToBHocTb KAHAJIbHbIV ypoBeHb NpuHUMaeT cocTosiHue oxuaanus ®U3NYE-
CKOrI'O ypoBHs (chnar cuHxpoHusaummn PHILI = 1), nepemerHas FROMEXT paBHa 1 nocne nepeoro npoxoga
yepes 370 cOCTosHME U paBHa 0 ANS nocnegylowmx Npoxoaos (ycTaHaBnmeaeTcsa B 1 npu obLieil uHmumnanu-
3aLun NpoToKona).

CoctosiHne 1

CocTofiHMe uHuumnanusauum 3anpoca wau otseta. OHO BK/IOYAET NepeycTaHOBKY MepeMeHHbIX,
Tpebyembix ANA ynpasneHus nocnegosatenbHocTbio (LIPHI, LISES, PAREP n ERLI — nepeyctaHasnu-
BaTCA).

CocrosiHue 2

CurHTaKcuyeckas npoBepka v nNpoBepka A0CTOBEPHOCTU MOJyHEHHON CTPYKTYpbl. MpoBepka nons ADS
(ecnu ADS k 0) n nona ADP (ecnu ADP / 0). OnpegeneHHble onepauun, COOTBETCTBYIOLLME 3TOMY COCTOS-
HUI0. OMNucaHbl B Havasne aToro pasgena. Ownbka B OAHON W3 3TUX NPOBEPOK NPMBOAWT K ycTaHOBKe dhnara
own6kn ceasm (ERLI = 1).

KoHeL, 3Toro cocTosiHMSA CONPoBOXAaeTCsA YyCTaHOBKOW hnara cuHxpoHusauuu (LISES = 1).

CocTtosaHue 3

OxupgaHve BosBpaTa dnara cuHxpoHusauumn SESLI ot BepxHero ypoBHs (CEAHCOBOIO).

CocTosiHne 4

YcTaHoBKa CTPYKTYpbl NocpeacTBOM 06paboTkm 6ydpepos, nonyyeHHbix oT CEAHCOBOIO ypoBHS, Kak
onpegeneHo B 3.6.2.

CoctosiHne 5

OtknoyeHne KAHAJIbHOIO ypoBHA 1 nepexof CUHXpoHu3aunn K HmwkHemy ®USNHYECKOMY ypoBHto
nocpeacTsoM yctaHoBku LIPHI.

3.6.3.3 OnucaHune nepexonos

AL — ycTaHoBka chnara PHILI o6ycnasnmBaeT Bbixog KAHA/IbBHOIO ypoBHs 13 cocTtosiima 0 onis nepe-
Xxofa B cocTosiHne 1.

all — nocne MHMLManu3aumn, ecan aTo Nepsbliii pas. koraga KAHAJIbHbIV ypoBeHb crucTembl BXOANT B
cocTosHue 1 (FROMEXT = 1), KAHA/IbHbIV yposeHb 6yaeT nepegasath dhaar cuHxpoHusaumn CEAHCOBO-
MY ypoBHIO Tak. UTO6bl BEpPXHME YPOBHU MOATOTOBUAW CTPYKTYPY K Nnepegauve.

bll, cl1 — ecnn 3TO He NepBbIi pa3. Korga cucTeMa BXOAUT B COCTOSIHME 1. TO HavyanbHasa CTPYKTypa yxe
6bina nepegaHa (FROMEXT = 0).

bll — ecnu HUKakoro oTBeTa He 6bI10 B pe3ynbTarte nepsoli nepegayun (RECNU = 1). cuctema yctaHas-
NBaeTcs B COCTOSAHNE 3 TakK. YUTOObI BEPXHUE YPOBHU MOIIN MHTEPMNPETUPOBATL 3TOT pesynbTar.

c/l — oTBeT Ha 3TOT nepB.eblit 3anpoc 661 gaH (RECNU = 0). cuctema BXOAUT B COCTOSIHME 2 NSt Npo-
BEPKW NOMNYYEHHOW CTPYKTYpPbI.

al2 — ecnn no kpaliHeit Mepe oAHa owwn6bKa BbIABNSETCA B NPOLECCe NPOBEPOK, CAe/laHHbIX B COCTONA-
HUK 2. cuctema ByaeT NepexoauTb B COCTOSIHME 3 C YCTaHOBKOW nepemeHHoi ERLI (ERLI = 1).

bl2 — ecnun HMKaknx oWwn60oK He 06HaPYXEHO B COCTOAHMM 2. cucTema byaeT nepexoauTb B COCTOSIHNE 3
6e3 ycTaHOBKM nepemeHHol ERLI.

al3, bl3 — ycraHoBka thnara cuHxpoHnsaunm SESLI BefieT K BbIxogy U3 cocTosiHUA oxuganna CEAH-
COBOI'O ypoBHSA (cocTosiHUE 3).

al3 — yctaHoBka SESLI c PAREP =0 yka3sbiBaeT, 4To TpebyeTcs cTpykTypa nepegaun. Cucrema BXOAUT
B COCTOSIHUE 4.

bi3 — yctaHoBka SESLI ¢ PAREP = 1yka3blBaeT, UTO He TpebyeTcs HUKaKol CTPYKTypbl. Cuctema BXO-
OWUT B cocTosiHMe 5.

al4 — korfa CTpykTypa 6blna coctassieHa, cuctema 6yfeT BbINMONHATL 6e3yCOoBHbIV Nepexoq B COCTO-
sAAHne 5.

BL — otknwyeHne KAHAJ/IbHOIO ypoBHA cBA3aHo ¢ nepexogoM ®U3NYECKOIO yposBHA B CO-
cTosiHMe oxwugaHusa 0 nocne yctaHoBku donara LIPHI. no3BonsoLwero CMHXpoOHU3NpoBaTb DPUBNYECKNI
YPOBEHb.

3.6.3.4 [lnarpaMmMa COCTOSIHWI, MNNOCTPUPYIOLLasa HECKO/IbKO NPUMEPOB

B aTVX pasnnyHbIX cay4vasx He npefycmatpyBaeTcs, YTo 6yayT MMeTb MecTO NPeBbILEHN BPEMEHHbIX
3agepxek Ha PUSNYECKOM yposHe.
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[ucTaHuMoHHOe cunTbiBaHne. TUNOBOI cnyyaii

JMcTaHUMOHHOe nporpaMMupoBaHve. TUNoBoii cnyyaii
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WNHnunannsaums WnHsl. TUNoBOW cnyyai

3anpoc 3a6bITON cTaHuuun. ToNbKO OAWH OTBET BO BTOPOM OKHe
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3.7 CEAHCOBbI yposeHb

3.7.1 OO6wwue nonoxeHus

CEAHCOBBIN ypoBeHb NpuBoauTcs B roToBHOCTE ®U3VYECKMM ypoBHEM Npu cTapTe NpPOTOKOAA.
Mocne yero oH HaXoAMUTCA B COCTOSHUM OXugaHusa cnara cuHxpoHusaunn (LISES) ot KAHA/IbHOIO ypoBHs.

Mpouecc cuHxpoHunsaunyn CEAHCOBOIO ypoBHA CO CMEXHbIMW YPOBHAMU NpPefCcTaBeH HUXe.

UBEB=1 AEBAP=1

CEAHCOBBIN yposeHb oTMeHsieTcd PUBNUECKUM ypoBHEM TO/LKO B KOHLLE HOPMasbHOro o6MeHa
WM NpU NPEBbILEHNN OHON U3 BPEMEHHbBIX 3afepXek.

OcHoBHasa yHkuns CEAHCOBOIO ypoBHA — KOHTPONMpOBaTb M ynpasnsaTb nocnefoBaTe/lbHOCTbo
KOMaH/, B nocsiefjoBaTesibHbIX CTPYKTypax.

[na HavanbHoli nocnegoBatenbHocTM (FROMEXT = 1) nepBuyHas ctaHuusi noAroTas/nBaeT NePBYHO KO-
MaHAy. KoTopas fo/hkHa 6bITb MOC/aHa Mo LWKHe, B COOTBETCTBUM C cogepxaHuem nons ATYPE B Tabnuue A.
npegocTaB/ieHHOW B pacnopshKeHne BHELLHEero npouecca.

®nary yctaHaBNMBaKTCA B 3aBUCUMOCTM OT NOSYHEHHOW kOMaHAb! (M. 3.7.2). uTobbl NnepeaaTs Tpeby-
emblii cepsuc MPUKNALHOMY ypoBHIo.

NMPUKNALHOMY ypoBHI0 3aTeM npea/iaraeTcsa noArotToBUTb BO3MOXHbIV 6ydhep AaHHbIX, KOTOpbI Ha-
pawwnsaetcd CEAHCOBbIM ypoBHEM 13 NOMs KOMaHA4bl, NOATOTOB/IEHHbIM MpexXae, YeM OH byfeT npeacras-
NeH 6o/1ee HU3KUM YPOBHSAM A19 nepejaun rno WwuHe.

Mocne aToro 3anpoca, B COOTBETCTBUM C TUNOM AECTBUS M NOCNe[0BaTeIbHOCTbI0 NPOTOKONA, 0XMAaa-
eTca OTBeTHas CTPYKTypa OT BTOPUYHBIX CTaHUuiA (B CyYasx ANCTAHLMOHHOIO CYMTbIBaHWSA, ANCTaHLMOHHOIO
nporpaMMMpoBaHNsA, OTBETa B OKHE 3anpoca 3abbiToli CTaHuuKn), KoTopas 3aTeM uHTepnpeTupyeTcs. 3atem
CEAHCOBBIV yposeHb nposepseT nocneAosaTebHOCTb 6e3 0WnB0K B KOMaH4ax Ha NpaBubHOe CoUleHe-
HMe CTPYKTYp U NoAroTaBnvBaeT BO3MOXHYIO KOMaHAy ANs cnefyloLeil nocnesoBaTeisHOCTU.

Tabnmua couneHeHns kKomaHg (paccMaTpmBaeTCs CO CTOPOHbI MEePBUYHON CTaHLmMK)

Cobbmre 3anpoc Orser

[AncTtaHumoHHoe cunTbIBaHne ENQ DAT
nnm DRJ

[uncTtaHumMoHHoe nporpamMmmypoBaHue REC ECH
AUT EOS

nnn ARJ.

nnm DRJ

MHnupanusaums LWnHbl 1B /
3anpoc 3abbITol cTaHuun ASO RSO

Ecnv ofHa U3 CTpyKTYp OTBETA HE AOCTUraeT NEPBUYHOIA CTAHLMU NN NPUXOANUT HENPABU/ILHO, OCYLLLECT-
B/ISIETCA Mpoleaypa nepesanycka A5 ownboYHO nocefoBaTenbHOCTH, KpoMe criydas cTpykTypbl ASO.

3.7.2 BO3MOXHble c/iyyaun uHTepnpertauum KomaHm

MepemeHHass APREC (npegbigylimnii 3anpoc), nossonsowas onpegemTtb, obpabotaHa An HavyasbHas
nocnefoBaTe/lbHOCTb, SAB/SIETCS HEOOX0AMMOW 4115 3TOl MHTepnpeTauun. YeTbipe Apyrux dgpaara no3sosstoT
y3HaTb TUN NocnefoBaTelbHOCTU, CAENaHHON BO BpeMsl NpejpblyLlero Bbi3oBa:

- DTR — dpnar guCTaHUMOHHOTO CYUTbIBAHUS;
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- DTP — chnar guctaHUMOHHOro NPorpamMmmmnpoBaHns:

- DASO — dhnar BbI30Ba 3a6bITOV CTaHLMK:

- DIB — chnar nHmumanmsanmm WmnHbl.

3Tn hnarm ycraHaB/MBaloTCS BO BPEMS NOATOTOBKM MepBOi KOMaHAbl ANS NepBoi CTPYKTYpbl 06MeHa
(cM. cocTosiHMe 2 Ha Anarpamme COCTOSIHWUIA).

APREC ycranasnvBaetca B 1. ecnm DIB = 1 unu DASO = 1. wam DTP = 1. unn DTR = 1.

MepemeHHass DNA cBA3aHa C BO3MOXHO MOJIyYeHHbIMU CTPYKTYpaMu HENOATBEPXKAEHUSA:

DNA — cbnar HenoATBepXAeHWs. ykKasbiBalolWuii, 4TO Oblna MNosyyeHa CTPYKTypa, BkovawoLlas
komaHay DRJ (DNA = 1) uin ARJ (DNA = 2).

Anroputm coctosHuA 3

APREC =0 (cnyvaii nepBoi1 nocrnefoBatenibHOCTH).

1) Ecnu COM = DAT (cnyvait ANCTaHLUMOHHOTO CYMTbIBAHUS), TOrAa:

- npu DTR = 1 couneHeHne npaBusbLHOE;

- npu DTR =0 ERSES = 1.

2) Ecnn COM = DRJ (cnyuvaii AMCTaHLMOHHOIO CYATbIBaHUSA, UAEHTUDULUPYOLWNIA HEN3BECTHbIE AaH-
Hble TAB), Torga:

- npu DTR=1DNA =1,

- npu DTR =0 ERSES = 1.

3) Ecnu COM = ECH. Torpa:

- npn DTP = 1 COM = AUT (cnyyait [UCTaHUMOHHOIO CuMTbiBaHWA npu noarotoske COM BTOpOIii no-
cnefoBaTeslbHOCTH):

- npu DTP =0 ERSES = 1.

4) Ecnm COM = RSO. Torga:

- npn DASO = 1 CASO = 3 (cnyyaii 3anpoca 3abbiToli cTaHUuW; NOHATHbIN oTBeT). APREC = 0;

- npu DASO =0 ERSES = 1.

5) Ecnn COM * RSO. torga npn DASO = 1 CASO =2. ERSES = 1. APREC = 0.

6) MNpn COM * DAT n COM / ECH un COM * RSO n COM * DRJ. Torga ERSES = 1 (owwnbka npu cou-
NeHeHUN KOMaHg, OT/IMYHasA OT OLIMGOK B MPUBEAEHHbIX BbllLe YeTbipex Cry4yasx).

APREC =1 (cny4aii BTOpoii nocnefoBaTeibHOCTH).

1) Ecnn COM = DAT (cnyuail nepesanycka npy AUCTAHLUUMOHHOM CUUTbIBAHUW WK 3anpoc U3 Apyroi
Tabnuubl TAB), Torga:

- npu DTR = 1 umoeT mecTo H1uTo (CounieHeHne npaBubLHO);

- npu DTR = 0 ERSES = 1 (couneHeHne HenpaBu/bHO).

2) Ecnn COM = DRJ, Torga:

- npu DTR = 1 (cnyvali nepesanycka Npu ANCTaHLUMOHHOM CYMTBIBAHUW WX 3anNpoc OT HeU3BECTHOW
TABDNA= 1 (npn3Hak HensBecTHoli TAB);

- npn DTP = 1 nAR = 1 (cnyyai nponyLeHHbIX NPOrpaMMHbIx faHHbix) DNA = 1 (npu3HaK OTK/IOHEeHWS
[aHHbIX);

- BApyrux cnyvyasx ERSES = 1 (couneHeHve Henpasu/ibHO).

3) Ecnn COM = ECH (cnyyaii nepesanycka npu AMCTaHUWOHHOM MpOrpaMMypoBaHU/ Ha MepBoi no-
cnepfoBaTesibHOCTH). TO:

- npu DTP =1 nWAR =0. Torga:

ecnn (DTR =0 1 DASO = 0) COM = AUT (nogrotoBka kKoMaHAbl cnegytoleii nocnenosaTesib-

HOCTHN).

- BApyrux cnyvyasx ERSES = 1 (couneHeHne HenpaBubHO);

- npu DTP = 0 wm AR = 1 ERSES = 1 (cousieHeHue HenpaBubHO).

4) Ecnn COM = EOS (cnyvaii nepesanycka npu ANCTaHLMOHHOM MPOrpamMMWpPOBaHUM Ha BTOPON Mo-
cnefosaTeflbHOCTH). Toraa:

- npu DTP = 1M AR = 1 nmeeT mMecTo Hu4To;

- npn DTP = 0 wm AR = 0 ERSES = 1 (couneHeHune Henpasw/bHO).
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5) Ecnu COM =ARJ (OTKNOHEHHan naeHTudmkauus), Torga:

- npu DTP = 1M AR = 1 DNA = 2 {npu3HaK OTK/IOHEHUSA naeHTunkaLmm):

- npu DTP=0nAR =0 ERSES = 1.

6) Ecnm COM / DAT. COM * ECH. COM * RSO. COM * DRJ. COM * ARJ. COM / EOS. Ttorga
ERSES = 1 (owubka B COYNEHEHNN KOMaH[, OT/IMYHAA OT OLIMGOK B TPEX BbILENPUBEAEHHbIX CyYasXx).

MpumeuaHue — TIpOTOKON HUKOTAA He GyAET UHULMMPOBATL HUKAKUX NpoLefyp nepesanycka npu 3anpoce
3a6bITOl CTAHLMW, BHE 3aBUCMMOCTY OT OTBETA.

3.7.3 CocrtosHua B CEAHCOBOM ypoBHe
3.7.3.1 Cxema COCTOsHWIA
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37.3.2 OnucaHne COCTOSIHMIA

CocTosiHue 0

OxupgaHve chnara cuHxpoHusauuu LISES oT 6onee Hu3koro ypoBHs — KAHAJIbHOIO.

CoctosiHne 1

MHuuymanusaums 3anpoca uav otseta

B aToMm cocTosHum CEAHCOBbIN ypoBeHb HaunHaeT pa6oTy NOCPeACcTBOM MAEHTUMKALMN OfHOTO
U3 ABYX C/lyyaeB: eCc/ivM 3TO MepBblii pas. korga CEAHCOBBbIW YpOBEHb NOAK/MIOYaeTCA BO Bpemsi obmeHa
(FROMEXT = 1). oH go/mKeH NoAroToBUTb HavasibHY0 KoMaHay (nepexoq B cOCTosiHMe 2). Ecniv 310 He nep-
Bas cTpyktypa (FROMEXT = 0), cpbnaru DIB. DASO. DTR. DTP. RECNU u ERLI gomxHbl 6bITb NpoaHanunsu-
poBaHbl. YTOObI PeLNTb, Kakoi nepexos BbINOMHATD.

CocrosiHue 2

MoAroToBKa HaYasIbHOW KOMaHAbl.

CEAHCOBBIW ypoBeHb NogroTOBUT KOMaH/HbI 6aiiT 415 BBOJA B NEPBY CTPYKTYPY B COOTBETCTBUM
¢ cogepxumbiMm nons ATYPE B Tabnuue A. ®narn DTR, DTP. DIB. DASO ycTaHaBnMBalTCA B COOTBETCTBUN
C HayasibHON KOMaHAOM.

CocrosiHue 3

WHTepnpeTauma komMaHAbl M NOArOTOBKA crefyloweid KoMaHbl B COOTBETCTBUM C afirOpUTMOM, npej-
CTaB/IEHHbIM paHee.

CoctosiHne 4

OxupaHve Bo3Bpata cuHxpoHusauun ot NMPUKNIALHOIO yposHA (APSES).

CoctosiHne 5

BBof komMaHbl, NOATOTOB/IEHHON B TeueHne cocTosHuiA 2 u 3. B 6ydpep, Bo3Bpalyaembiin ot NMPUKIAL-
HOIO ypoBHsa. 3Ta komaHga moanduumpyetcs, ecnm DTP = 1 m AR = 0. 1 COM = AUT, u. cnegosaTesibHO.
COM = REC.

CoctosiHne 6

OTkntoyeHne CEAHCOBOTIO ypoBHs, CONMPOBOXAaeMOe NepexofoM CUHXPOHM3aLMn K 60/1ee HU3KOMY
ypoBHIo (SESLI = 1).

3.7.3.3 OnucaHue nepexonos

As — nonyyeHvie dnara CMHXpoHu3aumm USES genaeT BO3MOXHbIM NePexof U3 COCTOSHNA OXuaHus
KAHAJIbHOTI O ypoBHs B cocTosiHMe nHUUManusauum 1.

asl — 3T0 nepsbliii pas, korga CEAHCOBBIV yposeHb nogkniouaetcs B npouecce obMeHa
(FROMEXT =1); aTo cobbiTie obycnasnmBaeT Nepexo CUCTEMbI B COCTOSHWE 2 — MOAroTOBKa HavaslbHOWA
KOMaHzbl.

bsl — cnyuaii, korga FROMEXT =0 1 06MeH COOTBETCTBYET ANCTAHLMOHHOMY CUMTLIBAHUIO UMW ANC-
TaHUMOHHOMY nporpammupoBaHuio (DTR = 1 unn DTP = 1). He cBA3aHHOMY C Kakum-M60 NpuemMom Ha pac-
cmaTtpusaemoii nocnegosatenbHocT (RECNU = 1), gonyckaeTcsi Hasimume ownbku, 1 Torga paccmaTpusaeT-
cA npoueaypa nepesanycka. OTOT c/yyaii ownbkn, cnefoBaTesibHO, CBA3aH ¢ ycTaHoBKoli ERSES.

csl — cnyuaii, korga FROMEXT = 0 n ycTaHoBneH diar nHuumnanusaumm wudel (DIB = 1). Ecnv gonon-
HUTenbHo RECNU = 1 (HeT npvema), To 3TO CNy4yail HopMasibHOW VHULManM3auuy WKHbI, Npyu KOTOPOM oTBeTa
He J0/HKHO 6bITb. ERSES ocTtaeTtcs B 0.

dsl — cnyuaii, korga FROMEXT =0 u ycTaHoBNEH nar 3anpoca 3a6biToli ctaHymmn (DASO = 1).

Ecnu gononHutensHo RECNU = 1 (HeT npuema), 3TO BfeYET 3a CO60i OKHO OXMAaHUs, B KOTOPOM HU-
Kakas BTOpMYHas cTaHuua He oTBeTuna. CrefoBaTtesibHO, HeT HWUKaKoi HeobXoAMMOCTU UHTepPnpeTupoBaTth
nosiyyaemble KOMaH/bl, cMCTeMa NO3TOMY NepexoauT B COCTOSHUE 4. ycTaHaBnusasa nepemeHHyto CASO =0.
ERSES octaeTcs B 0.

esl — cnyuaii, korga FROMEXT = 0 n ycTaHoBreH chnar 3anpoca 3abbiToli ctaHummn (DASO = 1). Ecrin
[ONONHNTENBHO MMeeTcs owmnboYHbIn oTBeT (RECNU = 0 n ERLI = 1), 370 BieyeT 3a cob0oii OTBET OT OAHOM
BTOPUYHON CTaHuumn (C OWMBKOM nepefayn) MM OT HECKOJSIbKUX BTOPUYHBLIX CTaHUWli B COOTBETCTBYHOLLEM
OkHe oxuaaHua. Tak kak aTOT OTBET He MOHATEH, cucTema nepeijeT NpPsMO B COCTOSIHWE 4 NocpefCcTBOM
yCcTaHOBKM nepemeHHoil CASO = 1.

fs1 — cnyuai, korga FROMEXT = 0 u chnar 3anpoca 3abbIToil cTaHumMu yctaHoBneH B 1 (DASO = 1).
Ecnu fONONHWUTENbHO MMEN MECTO MOHATHbIA OTBET M He 6bIN0 HUKakux owmn6ok nepegaun (RECNU =0 un
ERLI = 0). aT0 BneyeT 3a co60li OTBET OT BTOPUYHOL CTaHLMU B COOTBETCTBYIOLLEM OKHE OXugaHus. Cuctema
3aTeM nepexoauT B COCTOsAHUE 3.
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gsl — cnyyaii, korga FROMEXT =0 u conar DTR = 1 unn DTP = 1 cBAsaHbl ¢ ERLI = 1; 310 nogpasy-
meBaeT 6e30LMO0YHbIA BO3BpAT BHYTPW NOC/NeA0BaTE/NbHOCTU ANCTAHLMOHHOTO CYATLIBAHNUSA WU AUCTaHLUN-
OHHOrO MporpaMmmMupoBaHuns.

hsl — cnyuaii, korga FROMEXT =0 1 ERLI = 1 n RECNU = 0 n DASO / 1. 3Ta CcTpyKTypa Henpasu/ib-
Ha. 1 CEAHCOBDbI ypoBeHb He MOXeT ee MHTepnpeTMpoBaTh. CUcTeMa NepexoauT NpAMO B cOcTosHMe 4
ona oxunaaHua NMPUKNALHOIO ypoBHSA.

as3 — ecnv npv MHTepnpeTauuy KoMaHbl He BO3HUKaeT olwmnbok. ERSES He ycTaHaBnnBaeTcs.

bs3 — ecnu npun nHTepnpeTaLmn KOMaH4bl BO3HMKAET OWnbKa, yctaHaBimBaeTcst ERSES.

as4 — BO3BpaT CUHXpPOHM3auuu, npuxoaawumii oT NMPUKAALHOIO yposHA (APSES = 1), cBA3aHHbI ¢
nepemeHHoi PAREP. Haxoasweiics B 0. 4To ykasbiBaeT Ha He06X0AMMOCTb BbINO/IHEHNUA HOBOW NocnefoBa-
TeNbHOCTN.

bs4 — Bo3Bpar cuHxpoHusauuu, npuxoaAwmii ot MPUKAAOHOIO ypoBHA (APSES = 1). cBSA3aHHbIN ¢
nepemeHHoli PAREP. Haxogswelics B 1, 4To yka3blBaeT, YTO HOBas Noc/fej0BaTENIbHOCTb HE 0/KHA BbINOJI-
HATbCA. CucTema, Takum 06pasomM, BXOAWT B OTK/IIOUYEHHOE COCTOsAHME (COCTOsIHME 6).

as5 — 6e3yCc/IoBHbIV Nepexoj U3 cocTosHuA 5 B cocTosiHme 6.

Bs — oTkntoueHne CEAHCOBOIO ypoBHS, CBA3aHHOE C Nepegadyeit conara cuHxpoHusaumm (SESLI = 1)
6onee Hu3komy KAHA/TbHOMY ypoBHt0.

NMpumeuvyaHune — TllepemeHHass CASO MO3BOMSIET MHTEPNPETUMPOBATL pe3y/bTaT 3anpoca 3abbiTol CTaHuuK
[N OAHOro N3 OKOH OXUAAHNSA:

- CASO = 0 — B paccmaTp1MBaeMoM OkHe HeT oTBeTa (dsl);

- CASO = 1— otBeT ¢ owunbkoii KAHANIbHOIO ypoBHs (esl);

- CASO =2 — otBeT 6e3 owmnbkn KAHANIbHOIO ypoBHsi, Ho owun6ka B CEAHCOBOM ypoBsHe (fs1—bs3);

- CASO =3 — ortBeT 6e3 ownbok 8 KAHAJIbBHOM n CEAHCOBOM ypoBHsix (fs1—as3).

3HadeHue, npuHumaemoe CASO. nossosnifet MPUKNAOHOMY ypoBHIO yCTaHOBUTb COOTBETCTBYHOLLLEE MOsie
B Tabnmue B (none BFEI)-

3.7.3.4 CxeMma COCTOSIHUIA, NNHCTPUpPYHOLLAaa HECKOIbKO NPUMEPOB
[ncTaHuMoHHOoe cunTbiBaHne. TUNoBoW cryyai
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[LncTaHuMoHHOe nporpamMmMypoBaHune. TUNOBOWA Crlyyail — OTBET BO BTOPOM OKHE

MHuupanusaums wuHel. TUNoBoii ciyyaii
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3anpoc 3abbIToi cTaHuuW. TUNOBOIA crlyyail — OTBET BO BTOPOM OKHe

3.8 MPUKNALHOW ypoBeHb

3.8.1 O6wue NonoxeHus

MPUKNAOHON YypOBeHb NpuBoAnNTCA B rotoBHOCTb PU3NYECKKVM ypoBHEM npu cTapTe NpoToKosa.
3aTteM OH oxugaeT donar cuHxpoHmsaymmn (SESAP) ot CEAHCOBOITO ypoBHSi, 4TO6bI HaYaTb CBOU AENCTBUS.
Mpouecc cuHxpoHusaumn MPUKIALHOIO ypoBHA co cmexHbiM CEAHCOBBIM npepcrtasiieH Ha pu-

CYHKe.

TaTtwmA

ANA
ATAB(0)
ATAN(1)

ATABP)
ATABJ
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Mpu ANCTaHLMOHHOM MPOrpaMMUPOBAHUU AaHHble, MOCbl1aeMble COOTBETCTBYHOLE/ BTOPUYHON CTaH-
Luun. BblGUparTca M3 Tabnuupl A. Npu 06MeHe 3TOro Tuna BbIMOJIHAETCS npolueaypa aeHTudmKaumm ¢ nomo-
LLIbI0 KOAMPOBAHMSA CrlyHaiiHbIX Yncen knoydom K (13 Tabnuubl A). YkasaHHas onepauuvs n3noxeHa B pasgerne 2.
Mone B cTpykType, obpaboTaHHoe MPUKIALHBIM ypoBHEM

ZA1 ZA2 ZDT
P1

P2

ra

P4

B npunoxexun D NnpuBoAMTCA NPUHLMN reHepupoBaHmns cnyyariHoro uncna (NAL Ans nepBruyHOl cTaHumm).

Mpu nHMUManu3aunm nepeoe 1 Takum 06pa3omM CreHepupoBaHHOE CydyaiiHoe YMC/0 B CTPOKe nosyya-
eTca KoMOMHaLWeR KYa U AaHHbIX JUCTAHLMOHHOIO NPOrpaMMMpOBaHns, CBA3aHHbIX C kKoaduueHTamm
NoMHOMMHAILHOTO reHepaTopa R1 B COOTBETCTBUM CO cneaytolueit dhopmynoii

MPUKNAOHOWN yposeHb oTMeHseTca PUBVYECKMM ypoBHeM Nnpy OKOHYaHUM NPOTOKONA.

3.8.2 Onepaunu, ceasaHHble ¢ MPUKJTAOHBIM ypoBHem

|'|Pl/|KﬂA,£I,HOI7I ypoBeHb OTBETCTBEHEH 3a ynpas/ieHWe nosiemM faHHbIX B CTPYKTypax B Lesiom. Ha Ha-
YanbHOl CTaMN OH 3ano/fiHAeT 3TO Mosie B 3aBUCMMOCTM OT Tuna obMeHa n o6pabaTbiBaeMoii nocnenosa-
TeNIbHOCTW; MPW NONYYEHUN OH UHTEPNPETUPYET 1 obpabaTtbiBaeT 3TO norse.

B coOTBETCTBMM C YETLIPbMSA BO3MOXHbLIMU TUNamy 06MeHoB Tabnuua A. nosyyaemas oT BHELLHero npo-
Liecca. coepXuT HeobXxoANMY MHhOPMaL Mo AN YNPaBieHNs NoeM AaHHbIX KaXAol CTPYKTYpbI.

Mpu 3anpoce 3abbITOW CTaHUMW NepBas CTPYKTypa, nepejasaemMas no LWuHe, BKIKYaeT B None AaHHbIX
OAVH UK Heckosnbko 6aliToB TAB(i). OHu onpegenstoTcsa cogepxumbiv ATAB(i) Tabnnupl A n BBogatcs MNPUK-
NAOHBbIM ypoBHeM.

Mpn o6meHe B criydae ANCTAHLMOHHOMO CYUTbIBAHUA CTPYKTYpbI, NepeAaBaemble No LWHE NepBUYHON
CTaHuMen, BKoYatloT B nose AaHHbix 6ant TAB. OH onpegensetca us Tabnuubl A (ATAB). Konnyectso no-
cnepfoBaTesibHOCTE. KOTOpble HAAO BbINOMHUTBL, YTOObI CUMTaTb BCE AiaHHbIE, COOTBETCTBYIOLLME PA3/TUYHBLIM
TAB(i), cogepxutcsa B none ANA Tabnumupbl A.

MpymMep ANCTAHLMOHHOTO CHUTLIBAHUA YETbIPbMSA NOC/Ie0BaTeIbHOCTAMM

NA(1) =f [(K + (gaHHbIE TP). R1J.

Mocnepytowme cnyyaiiHble Yucna reHepuypyoTcs Tem xe cnocobom nyTeM 3amMeHbl kioya K npeguue-
CTBYIOLLMM CyYaiiHbIM YACIOM:
NA(i) =f [(NA_, + (gaHHble TP). R1],
roe: K =64 6uta;
R1 = 64 6uTa;

faHHble TP = 64 6uTa;
NA(i) = 64 6uTa.
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[LaHHble TP noctynatoT u3 nons ADTP, kaxAblii 6aiiT okpyrnseTca Tak, YTo TepsieT HauMeHbLuVe 3Ha-
ynmble 4 6uTa Ao npegena B 64 6uta unu 16 6alitoB n3 nona ADTP. B cnyuyae, ecnn none ADTP MeHbLue
16 6aliToB, OHO LMK/IMYECKN NPOLOKaeTCa A0 nonyyeHus 64 6UToB.

MPUKNALOHOW ypoBeHb Takke cocTasnseT Tab6nuLy B npu Bosspate K BHeLIHeMy npoLeccy.

3.8.3 CocTtosaHusa B NMPUKITAAHOM ypoBHe

3.8.3.1 Cxema cocTosiHUSA
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ERR. = ERROR; ERROR = 1, ecnn ERLI = 1 unn ERSES = 1. wan ERAP = 1; ERROR = 0. ecin
ERLI = ERSES = ERAP = 0.

3.8.3.2 OnucaHue cocToAHWIA

CoctosiHne 0

OxupgaHve chnara cuHxpoHusauun SESAP ot 6onee Hnskoro CEAHCOBOIO ypoBHS.

CoctosiHne 1

WHuunanusaums nepemMeHHbiX, Heobxoaummblx ansa ynpasnenusa NMPUKNAAHBIM yposHem (nepeycTta-
HoBka APSES. ERAP).

CocTtosaHue 2

YcTaHOBKa NepBoOii CTPYKTYpbI, BKOYatoLWwas noarotToBky 6ycdepa ¢ 6aiitammn NpuioxeHns v AsMHoOn L
B COOTBETCTBMM C TUNom Tpebyemoii onepauun (1. e. pnaramm DTR. DTP. DASO wnu DIB).

NM
L-1 L-0 .
Ctyxuta Cnyyamn 1B
DT
|_-r»<40 L-ie+uwT)
Cnyuait ASO Cnyuait TF

[LaHHble nocTynatT 13 Tabnuubl A, nepegaHHoli npotokony, yucno NAL npu gucCTaHLMOHHOM nporpam-
MUPOBaHWN MOJTyYaeTcs NOC/e BblYUCNEHUS C UCMO/Ib30BAHMEM NPeALecTBYIOLWEro cayyaiHoro yncna (co-
Aepxallerocs B Tabnmue A) 1 6aiToB AaHHbIX, CBA3aHHbIX C MOMMHOMWA/IbHBIM reHepaTopoMm (CM. paHee u
npunoxeHune D).

3T0 COCTOsIHUE TakkKe BK/IYaeT nepeycTaHoBKY nepemeHHoin FROMEXT.

CocTosiHue 3

B aTOM COCTOAHMM OCYyLLEeCTBASIETCA ynpasieHne nHuumansaumneil WiHbl ¢ NOAroToBKON Tabnmupsl B
[ANA NOCbIIKN BHELIHeMYy npoueccy (CM. onMcaHue cofepXxumoro Tabnuubl B Huxe).

B koHLEe 3TOro coctosiHus yctaHaBnvBaeTca nepemeHHas PAREP. ykasbiBawolias koHel obMeHa Ans
HVKHUX YPOBHEA.

CocTtosiHne 4

YnpaBneHue AUCTaHUMOHHbLIM CUMTbIBaHMEM. YMCNO pasnnyHbIX NocfefoBaTenbHOCTeNR, TpebyeMbix
ans atoro cumTbiBaHusA (NTR), onpegensetcs cogepxumbiM nonst ANA tabnuubl A.

[ns Toro uTo6bl onpefennTb, korga 0O6MeH A0/MKEH NPOAO/KATLCA ANA CHATBIBAHWUA APYINX AAHHbIX,
Kax bl mepexof, B 3TOM COCTOSIHUM yBENNUMBAET NEPEMEHHYI0 |. koTopas cpaBHMBaeTcs ¢ unciom NTR Tpe-
6yeMbIx nocnefoBaTenlbHOCTEA.

MepemeHHasn J yBennumBaeTcs A5 NPOBEPKM YMCIa Nepe3anyCckoB UAEeHTUYHbIX Noce0BaTelbHOCTE.

MepemeHHass PAREP (ykasbiBawLasa KoHel, obmeHa) yctaHaBnmBaetcs, Korga 1 = NTR u;

- DNA=0. ERAP =0. ERSES =0. ERLI =0.J < 3;

- DNA=1 ERAP =0. ERSES =0. ERLI =0. J < 3:

DNA = 0wu [ERAP = 1 (none TAB Bo3BpaLlyaemoii CTpykTypbl R2 He cooTBeTcTBYeT nosto TAB B cBA3aH-
HOIl cTpykType R1. HanpaBneHHoli Hapyxy) i ERSES = 1. unu ERLI = 1], a Takke J > 3.

MoBTopHas nepefaya (UAEHTUYHOM nNoc/iefoBaTeNbHOCTM) BbiNosHSAeTCsA, ec/im DNA = 0. J > 3 u
ERAP = 1unn ERSES = 1, win ERLI = 1.

[pyras nocnegosaTtesibHOCTb reHepupyetcs, ecsim 1 < NTR u:

- ERAP = 0. ERSES = 0. ERLI = 0 unun

- ERAP =1 wimERSES =1 wm ERLI =11 J£ 3.

Mpu kaxaoM nepexofe B 370 cocToAHMe Tabnuua B nepeyctaHasiMBaeTCcs B COOTBETCTBUM C pe3ynbTa-
ToM 06pabaTtbiBaemoli nocnefoBaTelbHOCTY.
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CoctosiHne 5

YnpasneHune B c/iydyae AUCTAHLNOHHOMO NPOrpaMMnpoBaHns:

- Npw NepBoiil nocnegoBaTtelbHOCTW (MepemerHasn 1= 1).

Ecnm HeT owmn60ok CEAHCOBOIO unu KAHAIBHOIO yposHeii (ERL! = ERSES = 0). NMPUK/IAQHOW
YypOBeHb BbINOAHUT AekoanpoBaHne NALK. 3ta onepauus no3sosifeT nosayuntb 3HadeHne NAL', koTopoe
CcpaBHUBaeTCs co cnyyaiHbiM ynciom NAL, npeaBapuTenibHO nepefaHHbIM B CTpykType P1. Ecnu pesynbtar
HenpaBWU/bHbIM, ycTaHaBNMBaeTca nepemeHHass ERAP (owmn6ka MPUKIALHOIO ypoBHS), NOBTOPHON nepe-
naum Het (PAREP = 1).

AHaNorMyHo oTBeTHbIE AaHHble (B none P2 ZDT) npoBepsATCs Ha COOTBETCTBUE NepefaHHbIM AaHHbIM
(B none P1ZDT): ecnu 3Ta NpoBepka BbIABMSET OLWMOKY, ycTaHaBimBaeTcs ERAP 1 noBTopHas nepejava pas-
pewaeTtcs (PAREP = 0).

Ecnn Hukaknx npo6aemM He oGHapyXXeHO B NepBoii nocnegosatensHocTy (P1. P2). yTo xapakTepusyeTcs
ERLI = 0 n ERSES =0. 1 ERAP = 0. cuctema 6yaeT rotoBuTbCA K cnegytolleli nocnegosarensHoctn (P3. P4),
yBenuumnBas nepemMeHHyto | (I =2). OHa Takke kogupyeTt cogepxumoe nons ZA2. nonyyeHHoro B P2. ans 3a-
nonHeHus nonsa P3 ZA2 (uncno NA2). utobbl pesynstaT NA2K 66111 nocnaH o6paTtHo K CTpykType P3.

Ecnn B nocnepoBatensHocTy (P1. P2) Bo3HukaeT npobnema, otnmyHas ot NA1'/ NAL. n ecnu uncno
NAEHTUYHBIX 3aNPOCOB He [OCTUINO TPEX, CUCTEMA [0/HKHA NOATOTOBUTLCA NMOBTOPUTL TOT XKe 3anpoc CHOBA;
npy 3TOM OHa yBenMuuBaeT nepemMeHHyto J. Ecim Tem He MeHee TpW 3anpoca OAHOV nocnefoBaTeslbHOCTU
oKasasMcb OLWM60YHLIMK, 06MEH MnpekpallaeTcs n 6onee HU3KMM YPOBHAM coobLiaetcs 06 3aToMm nocpep-
CTBOM nepepfauv napameTtpa PAREP (PAREP = 1).

MepemeHHasa AR ocTaeTcs B 0. ykasbiBas, 4To 06paboTka nepsBoVi nocnefoBaTe/IbHOCTY BbINOJIHEHA,;

- NpwW BTOPOi nocnefoBaTeslbHOCTU (NepemMeHHas | = 2).

Ecnu donar DNA= 0 1 HeT own6ok CEAHCOBOIO 1 KAHA/IbHOIO yposHeii. MPUKNALHOW yposeHs
noATBEpPAWT, YTo nons ZAl n ZA2 paBHbl 0. B COOTBETCTBUM CO CTPYKTYPOI 1 coAepXaHueM CTPyKTypbl P4
(cm. pa3sgen 2). Ecnv npoBepka BbiNo/IHEHA TOYHO, NepeMeHHas ERAP octaeTtcs B O 1 NpOTOKON paccMatpu-
BaeT 0OMeH AUCTaHLUMOHHOIo NporpamMMypoBaHus Kak yfdadHblii. Eciv npoBepka Henpasu/bHa, yCTaHaBn-
BaeTca nepemeHHas ERAP.

Ecnn Hukakmx ownboK He obHapyXeHo B 3Tol nocnegoBaTensHoctn (P3. P4), uTo xapakrtepusyeTcs
nocpeactsom ERLI =0 n ERSES = 0. n ERAP = 0. To cuctema 6yaeTt roToBUTbCS K OCTaHOBKE 06MeHa, ycTa-
HasnuBasa nepemeHHyo PAREP B 1.

Ecnn DNA = 1. 1o Tabnmua BERREUR 3anosiHeHa (faHHble OTCOPTMPOBaHbl) U cuctema 6yaeT roto-
BWUTbCS K OCTaHOBKe 06MeHa, ycTaHaBnuBas PAREP B 1.

Ecnn DNA = 2. 1o Tabnmua BERREUR 3anonHeHa (oTcopTupoBaHHas uaeHTudgurkauns) u cuctema 6y-
[eT roToBUTbCA K 0cTaHOBKe obMeHa, ycTaHasnusas PAREP B 1.

Ecnu ownbka obHapyxeHa B aToii nocnegosatenbHocTy (P3. P4) 1 Tpu MaeHTUYHbIE 3anpoca eLle
He caenaHbl, cuctema OyAeT roTOBMTbCA HayaTb TOT Xe CaMblii 3anpoc CHOBA NOCPEACTBOM yBenunye-
HWA nepemeHHol J. Ecnn 3HavyeHune 3 JOCTUTHYTO, 06MEH OCTaHaB/NMBaeTCA nepejayeli nepemMeHHoi
PAREP = 1.

MepemeHHas AR yctanasnuaetcs (AR = 1) MPUKNALHBbIM yposHem gns coobuwernns CEAHCOBOMY
YPOBHIO NocblNath nepsblii AUT.

Mpu kaxaoM nepexofe B 3TO cocToAHMe Tabnuua B 3aHOBO 06HOBISIETCA B COOTBETCTBUM C 06pabaTtsl-
BaAeMOI nocnefoBaTe/lbHOCTbIO.

CoctosiHne 6

YnpaBneHue B criyyae 3anpoca 3abbiTol cTaHumn

B 3aBMCMMOCTY OT nepeMeHHoit CASO. nocnaHHoii CEAHCOBbIM yposHem, MPUKIALHOW yposeHs
3HAET, Kakoe feiicTBue NpesanpuHATL B OTHOLEHUW paccMaTpUBaEMOro OkHa OXuaaHus.

[na CASO =0 B paccMaTpnBaeMOoM OKHe He 6bl/I0 HUKaKoro oTeeTa, noatomy MPUK/IALHOW yposeHs
noAroTasnnBaeT COOTBETCTBYHOLLYIO MHpopMauuto Ana Tabnvusl B (none B OOH).

[na CASO = 1B paccmaTtpuBaemMoM OKHe UMen MecTo ownboyHbli oTBeT (ERLI = 1). 3T0 nogpasymesa-
€T. YTO ABa yCTpOiCTBa OTBETWIN B OAHOM U TOM X€ OKHE OXMAAaHWS, MO3TOMY OTBETbl HANTOXWUANCH B LUUHE,
fenas npuem HenoHATHbIM, WM OLHO YCTPOCTBO OTBETW/IO, M €ro nepefava Gblna HapyweHa. B nwo6om
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cnyuas MPUKIALHOW ypoBeHb 3HaeT, 4TO MMeN MEcTO OTBET, KOTOPbIN HE MOXeT 6biTh UHTEpNpPeTMpPoBaH, 1
noaToMy noAroTasnueaeT nHopmaLlmio ansa tTabnuubl B (none B FFH).

[na CASO = 2 oTBeT umen mMecTo, 6o/1ee Hu3kne ypoBHU — GUBNUECKUM n KAHANBHBIA — He 06-
HaPYXWUN HUKaKUX owmn60K, Ho CEAHCOBbBI ypoBeHb HaxoanuT HECOOTBETCTBUE MHTEPNpeTaLun KoMaHabl,
BO3BpAalLaLLelica oT BTopuuHoii cTaHummn (ERSES = 1). MPUK/IALHOW yposeHs noarotasnmeaeT nHopma-
umnto ana Tabnuubl B (none FFH). uTo6bl ykasaTb eli. UTO MMeeT MeCTO HEMHTEPNPETUPYEMbI OTBET.

CASO = 3 nogpasymeBaeT npaBubHblli 0TBET anst KAHAIbBHOITO n CEAHCOBOTO ypoBHeit B pac-
cMaTpuBaeMoM OKHe oxupgaHus. MPUKIAOHOW yposeHb 3aTeM npoBepsieT COAEPXMMOE MOyYeHHOro
nona TAB B OTHOLWEHUN cofepXaHus 3anpoca AfA Toro e nond. Ecnv ata nposepka npasunbHa. MNMPU-
KNALHOW ypoBeHb nNepegaeT Ans Tabnuubl B none, cooTBeTcTBYylOLLEE aApecy 06HapY)XEHHOro ycTpoii-
ctBa. Ecnn ata npoBepka HenpasuibHa, ycTaHaBnvBaetca ERAP n MPUKNALHOW ypOBEHb NOATOTOBUT
nHbopmauuio ansa tabnuubl B (BFEiI B none FFH), uTo6bl yka3aTb, YTO B OKHE OXWAAHWUA UMEN MeCTO He-
NPUroAHbINA OTBET.

Kaxpaplit pas. koraa NMPUKIALHOWM ypoBeHb NepexoanT B 3TO COCTOsIHUE (CleAoBaTeNLHO, AN Kaxa0-
ro OkHa OXuaaHus B ciyyae 3anpoca 3abblToi cTaHUMKn), OH yBennymBaeT nepemeHHyto IASO. koTopas yka-
3blBaET. B KAKOM OKHE OXWaHUA HaxoguTcsa cuctema, v nossonsetr PUISMYECKOMY ypoBHIO npocnexusarb
passBuTHe npoLecca B pasIMYHbIX CNOAX, Pa3sMeLLleHHbIX B OKHaX, B peXume pasgeneHus BpeMeHu.

MepemeHHas PAREP ycTaHoBneHa B 1, kak npy nepBoM nepexoje B cocTosHue 6. OHa ykasbiBaeT 60-
nee HWU3kMM ypoBHsiM — CEAHCOBOMY 1 KAHAJIbHOMY, 4TO OHU He [LO/XHbI BbIMO/HATL HUKAKOW CTPYK-
TYpbl. YCTAHOB/IEHHON AN nepefaun. B gononHeHue, kak To/1bko IASO AOCTUTHET 3HayYeHUst 3. 06MeH npe-
kpawaetcs PN3NYECKMM ypoBHeM (cobbiTve aab).

Mpu kaxaoM nepexofe B 3TO COCToAHWe Tabnuua B obHoBnsAeTcA.

CoctosiHue 7

PasbeguHenne MPUKNALHOIO ypoBHA 1 nepexod K 60/1ee HU3KMM YpoBHAM nocpefctsom APSES = 1.

3.8.3.3 OnucaHue nepexonos

Aa — nonyyeHue dnara cuHXpoHmsaumm SESAP genaeT BO3MOXHbLIM nepexof n3 coctosaHusa 0 oxuaa-
H1Uss CEAHCOBOI'O ypoBHSA B COCTOAAHWE UHUUManun3auum 1.

aal — npu nepsom nepexoge (FROMEXT = 1) cuctema 6ygeT nepexofuTb U3 COCTOSHUA UHULManu3a-
LM B COCTOSIHWE YCTAHOBKM HayaslbHOM CTPYKTYpbl (M3 COCTOAHMA 1 B 2).

bal — nocne uhnymanusauum, ecnn DTR = 1, cuctema nepeiigeTt B cocTosiHue 4 ANs ynpasneHus no-
cnefoBaTesibHOCTbIO AUCTAHLMOHHOIO CUNTLIBAHUS.

cal — nocne uHmynanusauuu, ecnn DTP = 1. cuctema nepeiigeTt B cOCTOsHWe 5 Ans ynpaeBneHus no-
creoBaTesibHOCTbIO AUCTAHLMOHHOIO NPOrpaMMrpoBaHus.

dal — nocne nHuumanmsaumm DASO B 1 6yaeT obycnaBnmBatb Nepexof CUCTeMbl U3 COCTOAHUS 1 B
COCTOsiHME 6 NS ynpaB/ieHns 3anpocoM 3a6bITOVi BTOPUYHOW CTaHLMU.

eal — nocne uHuunanusauyumn DIB B 1 6yaeT o6ycnaBnueatb nepexon CUCTEMbl U3 COCTOSAHMA 1 B co-
CTOSiHVWe 3 ANA ynpasieHnsa nHuunannsaumei WuHbl.

aa2 — 6e3yCrioBHbIV Mepexoj, U3 COCTOAHMSA 2 K COCTOsIHUIO 7 pasbeguHeHus MPUKIALHOIO ypoBHs.

aa4 — nepexofd B COCTOSiHME 7 MO 3aBepLlUeHUn HOPMasIbHOrO [AUCTaHLMOHHOIO CYUTbIBAHUSA
ERAP = ERSES =ERLI =0 u | = NTR n DNA =0. NepemeHHana PAREP ycTaHaBnusaetcs B 1.

ea4 — nepexof, B COCTOsIHME 7 C ownbKol nocne Tpex nepesanyckoB nNocnegHei nocnefosaTebHOCTH
(ERAP =1 unn ERSES = 1, unm ERLI = 1 n 1 = NTR, u J > 3. n DNA = 0). NepemeHHasa PAREP ycTtaHaBnu-
BaeTca B 1.

da4 — nepexof B COCTOSAHME 7 npu owmnbKe nocne Tpex nepesanyckoB NocnefoBate/lbHOCTU, KOTO-
pasi He fBNSieTCs NocnegHel, cuctema JO/HKHA NPoAo/KaTb 06paboTky cregytoweii nocnesoBaTelbHOCTU
(ERAP = 1vnm ERSES = 1. mnu ERLI = 11 I < NTR, nJ £ 3, u DNA = 0).

bad — 6e3ownboYHas nocnefoBaTesibHOCTb AMCTaHUMOHHOrO cuntbiBaHusa (ERLI = ERSES =
= ERAP = 0) 1 DNA =0, HO NpOTOKO/1 flO/HKEH BbINOMHATL Apyrue nocnegosatensHoctu (I < NTR).

ca4 — nocnenoBaTesibHOCTb ANCTAHLUUOHHOIO CUMTbiBaHUSA ¢ ownbkoii (ERLI = 1 nnn ERSES = 1. uu
ERAP =1 unJ <3, n DNA = 0). B ogHoli nocnegosaTe/lbHOCTU npoueaypa nepesanycka Ao/mMKHa 6biTb Bbl-
nosiHeHa, Tak kak J < 3.
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fad — nepexopg B cocTosiHMe 7. ATO NocnefHAs nocnefosaTeslbHOCTb, NnepemMeHHas PAREP yctaHoBne-
Ha (I = NTR, DNA = 1. PAREP = 1).

had — nepexof B cocTosiHMe 7. WHuumanusnpyetcs Hoas apyras nocnegosatesibHOCcTh (I < NTR.
DNA=1,PAREP =O.1* I+ 1,J =1).

aa5 — nepexof B COCTOAHME 7 B KOHLUE HOPMasibHOro AUCTaHLMOHHOIO MpPorpaMMupoBaHus
(ERREUR =0. AR = 1), nepemeHHas PAREP yctaHaBnmBaeTcs B 1.

bab — nepexop B COCTOsIHWE 7 Moc/se nepsBoit nocnegosatenbHocTn (P1—P2) 6e3 ownbku. Cuctema
ycTaHaB/IMBaeTCs A/1s BTOPoi nocnegosaTensHocTn (P3—P4). AR ycTaHaBimBaeTtcs B 1.

cab — nepexof B cocTosiHue 7 ¢ owmnbkoin (ERLI = 1 unm ERSES = 1. unn ERAP = 1) u DNA =0, n
cilenaHo MeHee Tpex 3anpocoB paccmartpuBaemoil nocnegosatensHoctn (P1—P2 nnn P3—P4). CnepoBa-
Te/IbHO. BbINOJIHAETCA npoueaypa nepesanycka.

da5 — nepexof B cocTosiHue 7 ¢ owmn6koin (ERLI = 1 nnn ERSES = 1, win ERAP = 1), n uncno 3a-
NpOCOB paccMaTpuBaemMoli nocsniefoBaTelbHOCTU paBHO TpeM. O6MeH npepbiBaeTcsi U nepeMeHHas PAREP
ycTaHas/mBaeTcsa B 1.

eab — nepexog, B COCTOSHME 7 C OWNOKON naeHTUMKaLMN NEPBUYHON CTAaHLWMM BTOPUYHON CTaHuvel
{DNA =2). O6bmeH 3akaHunBaeTcs, n nepemeHHass PAREP yctaHaBnuBaeTtcs B 1.

fab — nepexopf B COCTOSIHWE 7 C OTK/IOHEHMEM [aHHbIX AUCTAHLMOHHOIO MPorpaMmmMnpoBaHns BTOPMY-
Holi cTaHumeil (DNA = 1). O6MeH 3akaHuMBaeTcs, U nepeMeHHass PAREP yctaHaBnmBaeTcs B 1.

[ab — nepexopn B COCTOsIHUE 7 € naeHTUdukaLmein BTopnyHoit ctaHumm (ERAP = 1¢ NAL'/ NAl). Hu-
Kakue nosTopeHnsa He reHepupytoTca, PAREP yctaHaBnvBaetcs B 1

aab — Tpu okHa oxugaHua nepepaHsl (IASO £ 3). Hukakne nepesanycku He BbINOMHAKTCA. Cuctema
nepexoanT B coctosHne 7. n nepemeHHas PAREP yctaHaBnvBaetca B 1.

bab — nepexof B COCTOSIHWE 7. TPU OKHA OXuMAaHusa eule He nepefaHbl (IASO < 3); cuctema noaTomy
[O/KHa NepeBecTn cebs1 B COCTOSAHNE OXUAAHUSA B C/IEAYIOLLEM OKHE.

aa3 — 6e3yCc/i0BHbIi Nepexos B COCTOsIHNE 7 C YCTaHOBKOW nepemMeHHoli PAREP B 1.

Ba — otkntoueHne TMPUKIAOHOIO ypoBHA, cBA3aHHOe C nepexodoMm dunara CUHXPOHM3auuu
(APSES = 1) k 6onee Huskomy CEAHCOBOMY ypoBH}I0.

3.8.3.4 Cxema COCTOSIHWiA, UAMOCTPUPYIOLLAsS HECKOIbKO MPUMEpPOB

[ucTaHuMoHHOe cunTbiBaHne. TUNOBOI cnyyaii
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[uncTaHuMoHHOe nporpamMmmypoBaHue. TUNOBOI ciyyaii

NHMumannsaums WinHbl
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3anpoc 3a6bIToi cTaHuuy. OTBET TONIbKO BO BTOPOM OKHE OXUAaHUS

2.B[, dopHupomHmMon6nuwm B
3.8.4.1 Cnyuaii 3anpoca 3a6bIToi cTaHLmu

Mpy BbIXOAE U3 COCTOSAHUA 6 AN 06HOBNEHUA TabMLUbl B BEINOMHATCS cnefyolive onepauuu. Boixos

no co6bITUO bab nnn aab:

- yctaHoBka BERREUR (1. J) u BTIMOUT (1. J) B 3aBucumocTu oT ERLI, ERSES, ERAP n RECNU ans

aTOoW nocnenoBaTtesibHOCTU;
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- pesynbTart nocnefoBartesibHOCTM coxpaHsieTcss B BOON c o6HoBneHneM BNR:

- obHoBneHune nons BNECHAU.

CnegytoLwme AONONHUTENbHBIE ONepauuy BbIMOSHAKTCA TO/IbKO NPY BbiXoAe No cobbiTuio bab:
- yBe/MyeHne nepemMeHHow J;

- yBenuueHue cogepxumoro BNSEQI(1);

- co3faHue HoBbix noneli BTIMOUT{1, J) n BERREUR(1. J). nHnymannsmpyembix 3HaveHmem 0;
- 06HoBNeHve noneii BNDEROU n BNECHAU.

3.8.4.2 Cnyvaii nHuumnanm3aumm WnHbl

Mpu BbIXOAe M3 cocToAHUA 3 Tabnuua B o6HoBNseTca: ycTaHoBka BERREUR(1,1) 1 BTIMOUT(l, 1).
3.8.4.3 Cnyuaii gUCTaHUMOHHOTO CUMTbIBaHMSA

Mpu BbIXOAE M3 cOCTOAHMA 4 Tabnvua B o6HOBNsSIETCA cnefyowmnm o6pasom.
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Bbixog no cobbITUAM cad. dad unu ead (BKIOYAKLWMUM Cyyaid OWNOKN B OLHOM W3 YPOBHEN)

da4:

- yctaHoBka BERREUR(I. J) 1 BTIMOUT(l, J):

- yBe/IMYeHne nepemMeHHow [;

- co3fgaHue HoBbix noneli BNSEQI(1), BTIMOUT(l. 1) »n BERREUR(1,1). nHUUManm3npyemMbix COOTBET-
cTBeHHo B 1.0 n 0;

- o6HoBneHne BNDEROU un BNECHAU.

ca4:

- yctaHoBka BERREUR(I. J) n BTIMOUT(l, J):

- yBe/IMYeHne nepemeHHol J;

- yBenuueHue cogepxmmoro BNSEQI(1);

- co3faHue HoBbix noneli BTIMOUT(l, J) u BERREUR(I, J). nHMLManusmpyembix 3HayeHnem 0:

- o6HoBneHune noneit BNDEROU 1 BNECHAU.

oa4 — yctaHoBka BERREUR(, J).

Bbixog no cobbiTnio fad nnn gad (tabnvua gaHHbIX HEM3BECTHA BTOPUYHOW CTaHLun)

fa4 — yctaHoska BERREUR(l, J).

naa:

- yctaHoBka BERREUR(I. J);

- yBe/IMYeHne nepemMeHHoi [;

- co3gaHue HoBbix noneii BNSEQI(I), BTIMOUT(l, 1) u BERREUR(I. 1). uHMumnann3mpyembix cOOTBET-
CTBEHHO 3HauveHusmun 1,0 n 0:

- obHoBneHne noneii BNDEROU 1 BNECHAU.

Bbixog no cobbiTnio aa4 unu bad (BkiyalolwyM ciyyain 6e3 owWmn60K B YPOBHSX)

aa4:

- yctaHoeBka BERREUR(l. J);

- pesynbTart nocnefoBartesibHOCTM coxpaHsieTcs B BDON(I) c o6HoBneHnem BNR(l) u BNR;

- o6HoBneHune noneii BNDEROU 1 BNECHAU.

Cnepyiolivie AONOMHUTENbHBIE ONepaLuny BbINO/HATCA TO/ILKO NPU BbiXoAe No cobbiTuio bad:

- yBe/IMYeHne nepemeHHol |;

-co3faHne Hoeoro nons BNSEQI(l) ¢ HayanbHbiM 3HauyeHnem 1 u noneii BTIMOUT(l, 1) u
BERREUR(J, 1) c Ha4yasbHbIM 3HaveHuem O;

- o6HoBNeHve noneii BNDEROU n BNECHAU.

3.8.4.4 Cnyvaii gUCTAHLMOHHOIO NPOrpaMMrpoBaHuns

Mpu BbIXOAE M3 cocTosHUA 5 Tabnmua B o6HoBNsETCS.

Bbixos no co6biTio cab nnu dab (cnyyaii ownbKy B yPOBHAX)

da5 — yctaHoBka BERREUR(I, J) n BTIMOUT(l, J).

cab:

- yctaHoBka BERREUR(I. J) 1 BTIMOUT(l, J):

- yBeNMYeHne nepemMeHHolm J:

- yBenuueHue cogepxunmoro BNSEQI(I):

- co3fgaHue HoBbix noneii BTIMOUT(l, J) 1 BERREUR(I, J). nHuumnanmsnpyembix npu 3HaueHum 0;

- o6HoBneHune noneii BNDEROU n BNECHAU-

Bbixog no cobbiTuam eab u gab (oTknoHeHHas ngeHTudmnkauns): yctaHoska BERREUR(L, J). Bbixog no
co6bITuio fa5 (OTKIOHEHHbIE NporpaMMHble AaHHble): ycTaHoBka BERREUR(I. J). Bbixog no cobbiTuio aas unm
ba5 (HeT owNn6oK B YPOBHSAX)

aab — ycraHoBka BERREUR(!. J).

ba5:

- yctaHoBka BERREUR(l, J);

- yBE/IMYeHne nepemMeHHol |

-co3naHune Hoeoro nonss BNSEQI(I) ¢ HayanbHbiM 3HadyeHunem 1 u noneii BTIMOUT(l. 1) u
BERREUR(l, 1) c HayasbHbIM 3Ha4YeHnem 0.

- obHoBneHne noneit BNDEROU 1 BNECHAU.
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3.9 KpaTkoe onucaHve u B3auMOAENCTBMA MeXAy YPOBHAMMU

3.9.1 YnpolleHHasa cxema COCTOSAHMI
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3.9.2 MapameTpbl U hnarm CMHXpoHu3aLnm

PHILI = LIPHI = LISES = SESLI = SESAP =APSES =0 1=J=1
DTR =DTP =DASO =DIB=0 FROMEXT = 1
Obuian PAREP =AP = IASO = 0 HavanbHas
NHULManu3aums
Tabnvua b
RECNU = 0APREC =0
YposeHb OUSUYECKIN KAHAJIbHbBIN CEAHCOBBI MPUKNALHOW
MHnupnanusaums kaxgoro yposHs  PHILI =0 LIPHI =LISES=0 SESLI=SESAP=0 APSES=0
RECNU =0 ERLI =0 ERSES =0 ERAP =0
PAREP =0 DNA=0
dnarv CUHXpoHU3aumn 1 nepepa- PHILI LISES SESAP
Baemble napameTpbl RECNU ERLI DIB/DASO.'DTR/DTP
RECNU CASO."RECNU
--------- » FROMEXT ERLI/ERSES
DNA'FROMEXT
MepemeHHble, npuceavBaemble RECNU UPHI/USES SESLI'SESAP APSES
B Pa3/INYHbIX YPOBHSAX PHILI ERLI ERSES ERAP
DIB/DASO/ FROMEXT(RAZ)
'DTR/DTP PAREP
APREC IASO
DNA MapameTpsbl
Tabnmubl B
CASO tJ
AR
dnarv CMHXpoHU3aLmmn 1 nepeja- LIPHI SESLI APSES
BaeMble napameTpbl PAREP PAREP PAREP
IASO IASO IASO
B FROMEXT FROMEXT
AR

4 AnnapaTtHas peanunsauusi TOKaSIbHOW WKHbI 06MeEHA AaHHbIMU

4.1 O6wwme NonoxXeHns

MpoTokoN onucbiBaeT 06MeH AaHHbIMU MexXAy NepBUYHON CTaHuuel U BTOPUYHLIMW CTaHLMSAMU, CBSA-
3aHHbIMU NapasineflbHO No annapaTHol WuHe. MepBuYHaA CTaHUMA CBS3aHa C LUMHON MacCUBHLIM MarHuT-
HbIM pa3beMoM.

3TOT pa3gen onucbiBaeT cneayoLlee:

a) XapakTepuCTuKu curHana;

b) XapakTepuCTukM Kabens LUnHbI:

C) MarHWTHbI pasbem;

d) nepBUYHYIO CTaHUWUIO;

€) BTOPWYHYIO CTaHLMIO.

4.2 O6wue TpeboBaHuA

4.2.1 XapaktepucTuka nepegauu,

a) nepefaya fBOVYHbIX AaHHbIX;

b) AByHanpasfieHHasn.nonyaynnekcHas;

C) CKOpOCTb nepefauv nHgopmauumn: 1200 Bog + 1 %;

d) oamHakoBasi NPOAO/IKUTENLHOCTL 6UTOB «0» U «1» 0T 820 g0 840 MKC;
e) amnauTygHas moaynaumsa curbana (AMC) 50 kl'y + 3 % Hecyueil;

0 nonapHocTb: 0 — NpUCYTCTBUE HECYLLEe.

4.2.2 XapaKTepuCcTuKn curHana

CurHan onpegensetcs ornbatoLiell Hecyleid, n3obpaxeHHol Ha pucyHke 1.
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W I

Mpumevannsa

1 Vevhl — makcumanbHbIil ypoBeHb ANS nepefaqn «1».

2 VeviO — MVHUMaUTbHBIA YPOBEHb A5 nepeayn «Ox.

3 VevhO— makcmMmanbHbIil ypoBeHb AN nepegadn «0».

4 Tevl — MWHMMYM rapaHTMPyEMOro BPEMEHU A5 ornbaroLeit Hke Vevhl.

5 TevO — MWUHMMYM rapaHTMpyemMoro BpemeHu ans orndatowein ot VevliO go VevhO.

6 VeviO n VevhO He sIBNSIHOTCS 3KCTPEMyMamMmn OrMGatoLLeid, HO ABASITCA AOCTATOUYHO «HU3KUM> U «BbICOKUM» Npe-
Aenamu AN NpaBu/ibHON paboTbl.

7 B TeueHue TevO ypoBEHb OrnbaroLeil He fOMHKEH N3MEHATbCA 6osee yem Ha 20 %.

8 B TeueHne npomexyTka oT TevO go Tevl nogbem wnu nageHne ornbaroein NPouCXoAnT Mo 3KCNOHEHTE Unn
cnagatoLleii crHycomae ¢ AOMO/HEHNEM HW3KOYACTOTHbIX NepPeEXoAHbIX NPOLLEeCCOoB.

9 O6Lee rapMOHMNYECKOE UCKaXKEHUE CUTHAIa B TeYEHVE HENpPepbIBHON Nepegayn BonHbl — MeHee 15 %.

10 Bce HanpskeHus onpegesneHbl B NUKOBbIX 3HAYEHUSIX.

PucyHok 1 — Orunbatowas curHana Ha WwmHe

4.3 Cneuyndukauus WnHbl

4.3.1 O6uue xapakTepucTnkm.

a) cneuunanbHas noafgepxka 411 ANCTaHLUMOHHOIO CUMTbIBAHNA 1 NPOrpamMMyUpPOBaHNS;

b) TONOMOTMA LUNHBI HE BaXXHA 1 MOXET ObITb IMHENHON, K B BuAe 3Be3/bl, UK AepeBa 6e3 neTnv npu
ycnosuu, 4yTo obuian AnvHa kabens He npesbiwaeT 500 M;

C) LIMHAa NMaccuBHa v He TpebyeT HMKAKOro NCTOYHMKA IHEPTUN.

d) o6ecneuvBaeTcs rasibBaHu4eckas U30MALUS MEXAY LUMHOW W BCeli 3NeKTPOHWKON nepesaTynkoB u
NMPUEMHUKOB C HOMVHA/IbHLIMW 3HAYEHNAMMW HanNpPshKeHWs, KoTopble TpebyloTca B CTaHAapTax, NPUMeHAEeMbIX
[ANA BTOPUYHBIX CTaHLMIA:

e) oT 180 100 BTOPUYHBIX CTaHLMIA MOXET ObITb NPUCOEANHEHO NapasenibHO K LUKHE;

0 ogHa M3 3TUX BTOPUYHBIX CTAHLMI MOXET B HEKOTOPbI/i MOMEHT OKa3aTbCA B PEXVMEe HU3KOro umne-
paHca (nepepauu), 6e3 npepbiBaHNS CBA3N;

) cBsi3b ¢ MNCY ocylecTBASETCA Yepe3 MarHUTHbIM pasbeM (€4UHCTBEHHbIN):

h) wwuHa gomkHa NPOTMBOCTOATL CNy4YaiHbIM COeAUHEHUSAM C CeTbio HanpshxeHnem 230 B.

4.3.2 XapakTepucTuku kabens

BHyTpeHHUIA TenedoHHbI kabenb Tuna:

- oTAenbHasA BUTas napa Cc a/lloMUHVEBbLIM 3KPAHOM B BUAE OMNJIETKM:

- MPOBOAHWK U3 TBEPAON NYXXEHOW MeAHO NPoBONOKKA AnameTpom 0.5 mm;

- nsonAuma PVC (NonvMBMHUNXNOpUAHAS).

DnekTpuyeckne xapakTepucTuku;

- COMpOTVB/IEHME LEenn NOCTOAHHOrO Toka npu 20 °C — oT 176 go 192 Om/kwm;

- NepeMeHHbI Tok YyacToToli 50 KLy, Npu Temnepatype oT MuHyc 15 °C go nntoc 45 "C;

a) CoMpoTMB/IEHNE NINHEHON Lienn nepeMeHHoro Toka — oT 154 o 220 Om/kwm;

b) WHAYKTUBHOCTb JIMHEWHON Lienn nepeMeHHoro Toka — ot 500 go 800 Mkl H/KM;
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c) obwas eMKOCTb JIMHENHOI Lenn nepemeHHoro Toka — oT 80 go 130 Hd/kMm;

d) KoadhhULMEHT NOTEPU EMKOCTU — MakCUMyMm 5 %;

e) gucbanaHc eMKOCTV NpoBoAa K akpaHy — He 6onee 5 %;

0 KomnieKcHasa xapakrepucTuka uMmnegaHca — ot 74 o 115 Ow;

) NvHeHbIn da3oBblii casur (Npu yactoTe 50 kMy) — He 6onee 150 °/km.

BbileynoMaHyTble XxapakTepuCcTVKW MpuBeLEeHbl A1 CUMMETPUYHOrO UCTOYHMKA, M30/IMPOBAHHOMO OT
3aKpaHa ¢ umnegaHcamm Z n Z cebiwe 1000 Om npu yactoTe 50 KL,

4.3.3 TpeboBaHuW K NpAKIBAB» NPOBOAOB:

a) coefVHeHWe BTOPWYHbIX CTaHUWI AO/MKHO rapaHTMpoBaTb HEMNpPepbIBHOCTb APEHaXHOro nposoja
(Hanpumep, Tpy TepMUHa/IbHbIE pacnpefenTesibHble KOPOoKM);

b) ofHa ToYkKa AAPEHaXHOro NPoBoga Jo/HKHA OblTb COeAVHEHA C 3eM/IeN, Npy ee HaNnynMu, UK C IKBU-
Ba/IEHTHbIM 3Ta/IOHHbLIM [MoTeHUManom;

C) HuKakoro uMmnegaHca (kpome kabesbHoro) MmeHee 1000 Om npwu yacTtoTe 50 Kl He fO/KHO 6bITb NoA-
KIOYEHO Mexay NpoBoAaMU LWVHbI U 3KPAHOM UK 3eMeil.

MpumeyaHne — licnonb3oBaHue kabeneli cnerka OTIM4aeTCs OT BbILLEYNOMSIHYTbIX crneLmduKaLmii:

1) kabenb c 60/1€e BbICOKOW SIMHEHOW eMKOCTbIO UM COMPOTUBMIEHNEM HYXAETCA B MeHbLUel anmHe. OTHoLue-
HWe AIMH NPUBIN3UTENBHO 06PATHO NPONOPLMOHANIBHO OTHOLLEHWIO IMHEHOM eMKOCTU WA CONPOTUB/IEHUS;

2) kabenb ¢ 6051€€ HU3KOI SIMHEHOW eMKOCTbI0 WM CONPOTUB/IEHMEM MOT 6bl AaTb NpeBbILLEHWNE HanpsHKeHWs
Ha BXOAax nMpuemMHuKa npu AJMHHON NyCTON LuMHe. 3TO MOXET ObiTb NPEOAOIEHO NPUCOEANHEHNEM MeXy NpoBOoAaMU
LUMHBI OKOJ10 KOHLA, MPOTUBOMO/IOXKHOIO MarHMTHOMY pasbemMy. gemndupytowlero pesunctopa (ot 330 go 1000 Om. mMoLL-
HOCTbto 0,25 BT. B 3aBMCMMOCTY OT OTHOLLEHWS NPEBbILLEHNST HaNpPshkeHns). Ecnu Ans WwinHbl TpebyeTcs yCTONYMBOCTL K
cnyyaliHoMy CoeIMHEeHMIo C CeTbio HanpsbkeHneMm 230 B. nocnefosaTesnlbHO C 3TUM Pe3UCTOPOM A0/DKEH OblTb COeAUHEH
KOHAEHCAaTop eMKOCTbI0 47 HP COOTBETCTBYIOLLIETO HanpsKeHus.

4.4 MarHuTHbIli pasbem

441 ®yHKUMOHANbHOE Ha3Ha4yeHune

MarHuTHbI pasbeM pakTMYeCckn COCTOMT M3 NMOABWKHOW YacTu (NePBUYHON) 1 CTaLMOHaPHOW YacTn —
rHesga (BTOPUYHON).

Korga gBe NonoBWMHbI COEAMHEHbI, MArHUTHLIA pa3beM nepegaeT curHanabl mexay MCY. cBA3aHHbIM C
pa3bemoM, 1 WMHOM, CBA3aHHO C rHe340M, B 060UX HaNpaB/eHUsIX.

Kaxgasi yacTb COCTOMT M3 NOMIOBMHbI (heppuToBOro TpaHctopmatopa (npeobpasoBartesis) ¢ BO3AyLU-
HbIM 3230pOM B MarHWTHOR Lenu.

[ns Toro 4Tobbl KOMNEHCUPOBATbL BbICOKYHO NOCNEA0BaTE bHYIO Y HU3KYIO NapaniesibHyt0 UHAYKTUBHO-
CTU Takoro TpaHcchopmaropa (npeobpasoBartesisl), pe30HaHCHbIA KOHAEHCATOp 1 AeMNndmpyoLwWwmin pesmcTop
¢ 06eunx CTOpPOH NpeobpasytoT 3TOT TpaHC(OpPMaTop B NOMIOCOBON (husibTp YETBEPTOro NopsAka, C OCHOBHOWA
yacToToit okono 50 kY. ¢ Q-hakTOpoM MeHee Tpex.

3T0 N03BO/MIAET MUCMOMb30BaTb NPOCTON WCTOYHUK CUTHANOB NPAMOYrO/bHOM (hOpMbI ANA nepegayn u
yCTpaHsieT HNU3KOYaCTOTHbIE MepexoHble MPOLEecehl.
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4.4.2 MexaHunyeckue xapakrepucTuku
CM. pUCYHOK 2.

d#pp*mo*bIi oapLaqHnK FP 86 x 22

PucyHOK 2 — ®eppuToBble «CTakaH» W KaTyLuka

Kaxpas nosoBuHa MarHUTHOro pasbemMa Bk/1lovaeT B cebs KaTyLUKy B MNOSIOBUHE «CTakaHa» hepputoBo-
ro cepfeyHuka, pacrnosioxXeHHble B TBEPAOI NNAaCTMKOBOW 060104Ke. py coefuHEeHUN KaTyLwkn heppuToBble
cepAeyHVKV SBNSIOTCA MNOYTY KoaKChasibHbIMU U CUMMETPUYHBIMWU OTHOCUTE/IbHO LieHTPasibHOW NI0CKOCTH C:

a) MarHUTHbIM BO34YLUHbIM 3a30poM D,= (4,25 £ 0.25) mm;

b) MakcumasibHOW OLMOKOW KoaKChasibHOCTU OKOJ10 cpefHen Toukn 0.25 mm.

O6MOTKM JO/MKHbI UMETb, HACKO/IbKO 3TO BO3MOXHO:

a) anameTp KaTywku no megn DCu:

- BrHesge — ot 25.5 00 27,8 mm.

- B pasbeme — 0T 24.5 10 26.8 Mm;

b) YMCO BUTKOB:

- B THe3ge — 68 BMTKOB npu gnameTpe nposoga 0.50 mm.

- B pasbeme — 38 BMTKOB npu anameTpe nposoga 0.63 mm.

Korga BCce CMOHTUPOBAHO ¥ COeAMHEHO, (DEPPUTOBBLIE CEPAEUHUKM N KATYLUKN AO/DKHbI OblTh 3adIUKCU-
poBaHbl UK BbIABUHYTHI 6/1MXKe K cpefHeli N1ockocTh. Hanpumep, oceBoit 3a30p MexXAy KaTyLuKoli 1 cepaey-
HVKOM 6narogaps fonyckam pasmepoB fO/DKEH ObiTb BHYTPU KaTyLLKK.

deppuTOBbIE HAKOHEUYHWUKN J0/DKHBI ObITh CTAHAAPTHOTO TUNA A8 MakCManbHOM YacToTbl o 100 kIy;

- HavyaslbHasa (MarHuTHas) NpoHuLaemocTb — 6onee 1800 MH/M,

- TaHreHc yrna notepb Makcumym npu 100 k', — okoso 1 %;

- OTCyTCTBME MOr/oLWatLLeii cnocobHOCTM (HacbIWeHHOCTN) 6narogapsa nNonasM yTeyku (Ha npakTuke
HacblLWeHHOCTb okosio 0,4 Tn).

4.4.3 JDNOKTpUYECKUe XxapaKTepucTukn

MarHuTHbI pa3bem COCTOWUT U3 ABYX CamMOMLAYKTMBHOCTEN Lp n Ls, coeANHEHHbIX B3aVMHON WMHAYK-
IMBHMCTBIO M. 3HaueHnss Nx 3aBUCAT OT reomMeTpun 1 0COBEeHHO OT BO3AYLIHOTO 3a3opa. B akcTpeMasibHbIX
ycnoBusax npu yactote 50 k'Y n Temnepartype oT MuHyc 15 °C go nntoc 45 BC OHW JO/KHbI ObITb PaBHbI:

a) Lp= 155 MKIMH. Ls =490 MKIH. M = 143 MKIH;

b) Lp= 145 mkI'H, Ls =460 MkIH, M - 114 MKIH;

¢) Rp=(1.5+0,3) Om [(1.5 + 0,15) Om nipu 20 °C];

Hs=(4 £ 0.9) Om [(4 £ 0,4) Om npwn 20 °C].
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[na 6ecKoHeYHOro BO3AyLIHOrO 3a3opa
d) Lp, =122 MKI'H +5 %, L,} =382 MKIH = 2.5 %.

MpumeuvaHne — 3HayeHWs, NpUBEAEHHbIE Bbile, AaHbl 415 BO3AYLUHOrO 3a3opa 4.5 MM nc AonoHUTe b-
HbIli BO3AYLWHbIV 3a30p 0.15 MM ANs NbiAn, Kpackv v T. N. Ha rHesge.

4.4.4 CocTaBHble 4YacTu
CM. pucyHOK 3.

4.4.4.1 BrHes3fe, CO CTOPOHbI LWWHbI, MMEHTCA:

a) nocnepgoBatesibHblli koHAeHcaTop CS, pe3oHupyoLWwmii ¢ Ls:

- eMKOCTb 27 H® + 5 %, nnactukoBas nieHka Mylar.

- TaHreHc yrna notepb MmeHee 2 % npu yactote 50 KIu.

- HOMUWHaNbHOE 3HaYeHVe HanpsXKeHns 415 NPAMOro coefuHeHns ¢ ceTblo 230 B;

b) napannensHblit aemndupyowmii pesmctop Rsd:

- conpoTuBsieHne 150 Om = 5 %,

- mMouwHocTb oT 0.5 go 1BT:

c) koHAeHcaTop Csd, nocnegoBaTeflbHO COEAMHEHHbIR ¢ R”, yTobObl rapaHTMpoBaTb YCTOWYMBOCTb
K Crly4yaiiHblM COeiMHEHUAM C CeTbio HanpshkeHnem 230 B:

- emkocTb 100 H® + 20 %, nnacTukoBas naeHka Mylar.

- TaHreHc yrna notepb MeHee 2 % npu yactote 50 Ky,

- HOMWHa/IbHOE 3HauYeHve NOAXOAALLEero HanpsXKeHnsa 415 NMPAMOro coefiHeHuns ¢ ceTblo 230 B.

4.4.4.2 B INCY. cBA3aHHOM C pa3beMOM, UMEIOTCS:

a) nocnepoBaTenbHbI koHAeHcaTop Cpll pe3oHupyoLWwuii ¢ Lp:

- emKocTb 82 HO® + 5 %. nnacTukoBas nnieHka Mylar.

- TaHreHc yrna notepb MeHee 2 % npu yactoTe 50 Ky,

b) nocnegosatenbHbIli gemndupyowmnii pesuctop Rpd, 3aBUCAWMIA OT ucTouyHMka 50 KL 1 BkOYa-
IOWMiA BCe nocfiegoBaTtesbHble conpoTusnenuns (npu yactote 50 kML — Tuna rmbKoro wHypa, NpoBOAHMKA
TN

- conpoTtmsneHue ot 14 o 18 Om,

- MowHoCTb 2 BrT;

C) WCTOYHWK YacToTol 50 KL, KOTOPbI MOXET OblTb MICTOYHUKOM CUFHANOB NPAMOYTO/IbHOW hOpMbI, Aa-
HOLWMIA NukK OT £ 4 Ao + 4.4 B npu Toke 120 MA. ¢ guHamuyeckum umnegaHcom ot 1 a0 3 Om [napa PNP/NPN.
NOAKNIOYEHHAA O6LLMMU 3MUTTepamMu Ha BbiXoge 1 06WurMK 6a3amu K UCTOUHWKY 91eKTPONUTaHNA Hanpsxe-
Hnem + 5 B yepe3z CMOS 6ygep (Ron = 50 Om)]. MakcumanbHblii TOK Yepes pesnctop Rpd * 200 MA.

BbixofHOE HanpskeHWe MOXeT 6bITb MOA06PaHO ¢ NoMoLblo Rpd B 3aaHHOM AnanasoHe;

d) uenb NnpuemHuka (AeMoaynAumMa 1 BblgeneHne NpsMoyrofibHOro curHana) ceasaHa ¢ ysnom Cpru Rpd
(T. €. NOMHbI BOSTHOBOW AETEKTOP ¥ NOpOroBas Lenb):

€) B pexume npuema BbIXOAHOM UMNeAaHC NCTOYHMKA Ha yacToTe 50 kI AO/HKEeH COCTaBNATb MeHee
HEeCKO/IbKMX OMOB, fjaxe A1 HU3KOro HanpshkeHus, YTobbl rapaHTMpoBaTh AeMnupoBaHne nepeuYHON Lienw.

MpumevyaHne — Tpe6oBaHusa 4.4.3 n 4.4.4 pekomeHayemble. ObasaTenbHble TpeboBaHUA NpUBELEHbI
B4.514.6.
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4.5 ®yHKLUMOHANbHbIE XapakTepucTUKN nepesarymka NepBUYHON CTaHUUN

Mepepatumnk MCY cocToMT M3 NepefaloLLero UCTOYHNKA NEPBUYHOI cTaHumu (CM. 4.4.4) 1 MarHUTHOTO
pasbema.

CurHan, nepegaBaemblii Ha BbIXOAb! LUNHbI, JO/MKEH HAXOAWUTLCSA B Npefenax, onpegeneHHbix B 4.2.2.
BO BCEM TemnepaTypHOM AuanasoHe:

a) Tevl = TevO = 750 MmKc;

b) Vehl = 0,25 B.

[na pasoMKHYTO Lienn Ha BbIXOAE LUWHbI:

c) VeviO =5.8 B:

d) VevhO = 7.5 B.

C pe3nctopoMm 100 OM BMeCTO LWHbI:

e) VevilO =4 B;

0 VevhO =4.8 B.

C KOHAEHCaToOpOM eMKOCTbI0 31.8 HP BMECTO LUWHBbI:

g) VeviO =52 B;

h) VevhO = 6.5 B.

Kpome T0oro, BbIXOfbl TEPMUHASIOB [JO/KHbI NPEACTaBNATL PA30OMKHYTYIO LieMb WU COOTBETCTBOBATL CO-
npotusneHnio 100 Om npu emkocTn 31.8 HO;

j) wym. nepegaBaeMblii K BbIXOAY LUMHbI, NPU BCEX YCMOBMAX U Ha BCex yacToTax Ao 1 mly nocne 3a-
TyXaHuUsl NepexoHbIX NPOLEeccoB He A0/MKeH npesbiwaTs 10 MB B gnana3oHe yactoT 1 kl'y — 1 mly;

k) mMmMKoBOe MpeBbIWEHNE HaMPSXEeHNUs NPY NEPEKTIOYEHUN C pexnuma nepejayv Ha pexum npuema win
peBepc He J0/1XHO npesbiwarth nuka 0.25 B npu BCex yCroBusXx.

4.6 ®YHKUMOHANbHbIE XapaKTePUCTUKN NPUEeMHMUKA NEePBUYHON CTaHLUK

MpuemHuk MNCY cocToMT 13 NPUHMMAIOLLEN Lieny NepBUYHON CTaHLuuK (4eMOLYALNA U BblAeNeHune nps-
MOYrOJ/IbHOIO CUrHasa) U MarHUTHOro pasbema.

MpreMHNK A0/KeH NPaBWIbHO (PYHKLMOHMPOBATL (C JoNed Own6OoK npu npueme CTPYKTYypbl Me-
Hee 10~6) Npu cMHycougasibHOM BXOLHOM CUTHasle C XxapakTepucTukaMu coriacHo 4.2.2 1 Bo BCeEM Aguana-
30He Temnepartyp.

YNOMAHYTbIA CUrHaN NoAalT Ha TepMUHAasbl LWHBI MarHUTHOTO pa3bemMa uyepes nocsiefoBaTesibHble
nMnefaHchbl:

a) Tevl = TevO = 700 MmKC.

Yepes pesucrtop conpotusrieHnem 100 Om:

b) Vevhl =0.25 B:

c) VeviO =0,7 B;

d) VevhO = 3.2 B.

Yepes koHAeHcaTop eMKOCTbio 31.8 HO:

e) Vevhl =0,20 B;

0 VeviO= 0.55B.

g) VevhO =25 B.

Kpome TOro, npmeMHuk npu ycnosumn b) (nocnegosatensHoe BkIoveHne 100 Om) Ao/mkeH 6biTb HeuyB-
CTBUTESIEH K.

h) HenpepbIBHOMY BO/THOBOMY CUrHasly C MakCuMasibHOW MHTeHcMBHOCTbI0 0.1 B B Anana3oHe yactoT
1kMy—1 My,

j) NpAMOYrofibHOMY UMNybCy € aMnAnTyAoi 20 B 1 NpoAoIKMTEeNbHOCTBIO 5 MKC;

k) mpsimoyronbHOMY umMnynbCy ¢ amnauTygoln 3.5 B 1 npogomknuTenbHocTbio 200 MKC.

4.7 ®yHKUMOHANbHbIE XapakTePUCTUKN NepefaTynka BTOPUYHON cTaHUum

CurHan, nepegasaeMblii Ha BbIXOAb! LUKHbI, JO/DKEH HAXOAWUTbLCA B Npefenax, onpegeneHHbix B 4.2.2,
BO BCEM fuana3oHe Temneparyp:

a) Tevl = TevO = 750 MKc;

b) Vevhl = 0.1 B.

Mpn conpotneneHn 100 OM BMECTO LUUHBI;

c) VeviO=1,2 B;

d) VevhO = 1.8 B.
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C KOHAEHCATOPOM eMKOCTbio 31.8 H® BMECTO LWWHbI BbIXOAHON CUTHaN (M3MEPEHHbLIN Yepe3 pesu-
ctop 1 OM. NOAKMIOYEHHbIV NOoc/efoBaTes/IbHO C KOHAEHCATOPOM, ¥ 3HAYEHMEM, YMHOXEHHbIM Ha 100) gon-
XEH ObITb:

e) VevlO=15B8B;

0 VevhO =2.5 B.

MpumedaHne — VI3MeEPEHNE HaNPsXXEHUs Yepe3 KOHAEHCATop AaeT HEHOPMasIbHOE YCUEeHUE HIU3KOUACTOT-
HbIX (LF) NnepexoaHbIX NpoLEecCcoB, KOTOpbIE 06bIYHO (OUILTPYIOTCS MArHUTHBIM PA3bEMOM.

Kpome Toro, npu noAaknyYeHun ABYX TEPMUHANO0B K LIMHe conpoTusneHnem 100 OM uaM eMKOCTbio
31.8 HO:

) Npu NepekioYeHnn ¢ pexrnMa nepefayn Ha pexum nprvema KpatkoBpeMeHHas uMnysibCcHas nomexa
He [0/DKHa npesbllaTb NMKOBOro 3HavyeHus 0.75 B npu No6bIX YCNOBUSX;

h) wym. nepegaBaemblli Ha BbIXOA, LWKHbI, NPV NMHOGLIX YCNIOBUSIX M Ha BCex yacToTax Ao 1 mIy nocne
3aTyxaHus nepexofHbiX NPOLECCOB He A0/IXeH npeBbiwaTh 10 MB B gnanasoHe yacTtoT 1kl — 1 My,
a Takxe:

j) MakcvMasibHbIA TOK 3aMKHYTO LLleNu — NMUKOBOE 3HayeHune 26 MA;

k) mepepaTtumk JO/MKEH fONycKaTb NOCTOSIHHO 3aMKHYTYIO Lenb (KOPOTKOE 3amblkaHWe) U COefuHeHne
TEPMUHANOB LWNHbLI C CeTblo HanpsxeHnem 230 B;

) MakcumanbHas eMKOCTb MoMexXu 06LLero Buaa Mexay BXo4amu LWKHbI U ApYTMMKU Bxogamu pasHa 15 nd.

4.8 ®yHKUMOHA/bHbIE XapaKTePUCTUKNA NMPUEMHMKA BTOPUYHON CTaHLUN

MpremMHWK Ao/mKeH (OYHKLMOHMPOBAaTL NpaBWIbHO (C fonelt ownbok npu npveme 6uToB meHee 10 5)
[ONS CUHYCOMAANbHOro BXOAHOrO CUrHaU1a, XapakTepucTrKy KOTOPOro onpegeneHsl B4.2.2 BO BCEM AuanasoHe
Temneparyp:

a) Tevl = TevO = 750 MmKC.

C He3HauMTeslbHbIM MMNeAaHCoM, Hanpymep OT TeCTOBOro 060pyA0BaHuS.

b) Vevhl =0.3 B:

c) VeviO=2 B.

d) VevhO =8 B.

Kpome TOro, npMemMHuK fO/mKeH 6biTb HEUYBCTBUTENEH K:

€) MOCTOAHHOMY CUTHasly C MakcuMasbHbiM 3HadeHnem 0.25 B B gnanasoHe yactot 1 klMy — 1 mlu;

f) mmnynbcHomy curHany c amnanmTygoi 20 B 1 npogomKnTenbHOCTbI0 5 MKC.

BxogHoli nmnegaHc npu yactoTe 50 klu;:

[l) BXOAHOW MMNefaHc, BHE 3aBUCUMOCTU OT TOrO, BK/TIOYEH NPUEMHVK UK HET. npu nuke Ao 5 B. gon-
XEH COCTOATb U3 COMPOTUB/EHUSA, COEAVHEHHOTO napasisiesisHo C UHAYKTUBHOCTLIO.

- conpoTuB/ieHne cBbliwe 20 KOwm;

- WHAYKTUBHOCTb CBbllle 20 KOM (60 MIH). EMKOCTHOW KOMMOHEHT A0/MKeH 6biTb MeHee 30 nd;

h) BHyTpeHHss 6/10KMPOBKa MOXeT NPOUCXOANTL NPU NKKe CBbile 5 B npu ycnoBuu, 4To AMHAMUYECKUii
umnegaHc Bbille HanpshkeHus 6nokuposku 6onee 200 Om npu yactoTe 50 KIu;

j) MMHUManbHbIN BXOAHOW uMneaaHc npu yactote 50 kIL, ¢ BbIXOAOM, 3a6/10KMPOBAHHbLIM B COCTOSIHUM
nepegayv nN0rM4eckoro ypoBHs 1 (HeT curHana Ha wuHe), paseH 200 Om,

k) nprvemHuK fo/mKeH fonyckaTb NOCTOSIHHOE COefUHEHVe TEPMUHAIOB LWWHbI C CETbIO HaNpPsXXeHnem
230 B;

) MakcMMasibHas eMKOCTb MOMEXM 06LLEero Bua Mexay Bxofamu WuHbl 1 ApYrumy Bxogamu pasHa 15 nd.

MpumevaHne — Bce umnegaHchbl JO/MKHbI U3MEPATLCA C TOYHOCTLIO 1 %.
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Mpunoxexne A
(cnpaBoyHoe)

Linknunyecknin n36biTouHblh kog CRC 16

MpoBepka OLMBKY Nepefayn ¢ UICNONb30BaHNEM LIMKINYECKOro U36bIToHHOro koga CRC B Kax ol CTpyKType 6bina
BblbpaHa kak Hanbonee achhekTnBHasA, B OTANYME OT NPOCTOW NPOBEPKN BUTa YETHOCTU.

CTpYKTYpbI coAepxaTt MakcumyM 128 6aiiToB, 1 NpPorHo3vpyemas Ao/ OWN60K okasbiBaeTcst MeHee 10~6.

Bnarogapsi cBoemy nonnHomvHanbHomy reHepatopy (CRC 16) 16-6uTHbI CRC MOXeT 06HapyXWTb OQMHOYHbIE,
[1BOViHbIE 1 TPOIHbIE OLUMGBKM B CTPYKTYpe co 128 6aiiTamu 1 BCe OLUMOKM B 16-6UTHBIX NakeTax. 8-6uTHbIli CRC He 6bin 6bl
Tak ahheKTUBEH ANA 06HAPYXEHUS OLLMOOK B CTPYKTYpax pasmepa, paccMarpyBaeMoro B 3TOM NpoTokone. BeposiTHOCTb
Pe HeobHapyeHns1 nakeTHbIX OWNBOoK AnvHbl / (/> 16) pasHa Pe = 2~16.

Wcnonb3yemblli  husmnyecknii kaHan nO3BONSET OXWAATb BEPOATHOCTU MNOSBAEHMS Oowunbkn nopsgka 10'7
(oanH HenpaBubHbIA 6UT Ha 107 mepeAaHHbIX). B 3TOM ciyyae mMpu MakcyMasibHOM ANMHE CTPYKTypbl 128 6GaiitoB
(128 x 8 = 1024 6uTa) BbIUMCIEHUSI NOKA3LIBAKOT, YTO NPNGM3MTENLHO 10 000 CTPYKTYP MOXHO NepeaaBaTh 6€3 OLnGKM.
BepoAaTHOCTb own6kn KO*6 faeT B cpegHeM 100 6€30WM604HbIX 128-6aiiTHbIX CTPYKTYP.

Boo6Lue, B NPOT1BOMOIOXKHOM BapuaHTe NPOTOKONa, ONpefe/IeHHOro B HacTosLWeM cTaHaapTe, CTPYKTypbl AocTa-
TOYHO pefKo GyayT JOoCTUraTb MakCUMasbHOM ANMHbI B 128 6aliToB; MO3TOMY NpW TOI e BEPOATHOCTM OWMOKM adhdhek-
TUBHOCTb Nepejaun 6yaet 60nblie, YHeM YNOMSAHYTO BblLLe.

Mcnonb3yemblii 16-No3unLMOHHBI NOSIMHOMUaTbHBIN reHepaTop koga (CRC 16) npeactaensieT co6oi

<X = x16 + x15+ x? + 1 (no moaynio 2).

Peanunsauuns
Mepefaya NPOMCXOAMUT CrefytoLmumM 06pa3om.

ftw um 23 1B 15 8 7 0 -¢ HarpwruHu»
Hem60rbINNi HemmeHbLie
nwiwald 1MHHMBbI

B npeactaBneHHoM CRC «uckntovarowee N» (XOR) oTHocuTes k cnoBy AO 01. cootseTcTBytowemy (MSB/LSB)
KoahmLmMeHTaM NOSIMHOMUHA/TLHOTO reHepaTopa (KpoMe HanbosbLIero 3Ha4MmMoro 6uta).
Bb60poyHbIe pesynbTarsl

CoobuieHne CRC
01 20 01 80(H) 00 AO(H)
80 AO 01 80(H) AO 01(H)
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Mpunoxexve B
(cnpaBoyHoe)

DES-koanpoBaHue

B.1 BeBegeHne

CurcTema KoAMpOoBaHNA COCTOUT M3 iBYX a/IFOPUTMOB: NepBOro, UMeHyeMoro asifoputTMOM KOAMPOBaHUSA, NO3BOSISHO-
LLLEro NOHATHbIA TEKCT NPeBPaTUTL B HEMOHSATHLIV (3aKOAMPOBAaHHLII), U BTOPOr0, UMEHYEMOT0 aIropPUTMOM AEKOAVPOBKY,
BbINO/HAOLLLEro 06paTHy0 onepaLmio.

3TN a/IrOpPUTMbI, COCTOALLME U3 BECbMA C/TOXHBIX U fladke 0COBEHHBIX NpaBwn, AO/MKHbI ObITb COXpaHeHb! B TaiiHe,
1 NO3TOMY He MOryT 6bITb 06HapOAOBaHbI B BUAE CTaHAapTa.

X0TA ckaszaHHoe BbiLe 6bI/10 CnpasBeaIBoO HECKOBLKO NIeT ToMy Hasag, (4o 1970 r.), HefaBHue pa3paboTku B 06na-
CTU KpunTorpadumn No3sBoNAMAM NPUMEHATb a/ITOPUTMbI, CoepXallme napameTp (HasbiBaeMbIil KHOHOM), 3HAYEHME KOTO-
poro nosb3oBateslb MOXET BbIGpPaTh 13 OrPOMHOTO YMCNa BO3MOXHBIX (25e 4151 DES-anroputma). 310 JO/MHKHO UCKTIOUNTD
MOMbITKN MOTy4NTb AOCTYN K TEKCTY B €70 nepBoHa4YasibHOV MOHATHON hopMe nyTem nepe6opa Bcex ktoyeii B npefenax
pasymMHOro BpeMeHu (HecKonbkux neT). Takme anropuTMbl ¢ napameTpom (KHoM) MOryT 6bITb M34aHbl B BUAE cTaHaap-
Ta. Takum aBunca (yHUKasbHbI) cnyyaii ¢ DES.

Co3sgaHune DES

C 1968 no 1975r. IBM B nnue H.Feistel paspaboTtasia npouenypy kogvposaHus v gekogvposanus (LUCIFER), co-
CTOALLYIO U3 NOCNefoBaTeNIbHOCTY NOACTAHOBOK M NepemelLLeHuiA, ynpaBasieMbIX KIHHOM.

3TOT aNropuUTM, YAYYLLEHHbIA W YNPOLLEHHBIA, Bbin NPUHAT Kak amepuKaHCKuii cTaHgapT HauuoHasbHbIM 6topo
ctaHgaptoB (NBS) 15 uiona 1977 r. nog HassaHnem CTAHOAPT KOAVPOBAHUA OAHHBLIX (DES). HepgaBHO OH 6bin
npeasioxeH B kadectBe ctaHgapta VCO (MexayHapogHas opraHvusauusi no cTtaHgapTusaumu) nog HassaHnem DEAI

(NCO 1983).

B.2 AnNroputmbl KOAgMpOBaHUA N AeKOA4UPOBaAHNA

B.2.1 Anroputm KoauposaHus

OTKpbITLIA aNTOPUTM KOAMPOBAHKSA COCTOUT U3 TPEX OCHOBHbIX YacTeii:

- KOAMPOBaHWe 3/ieMeHTa AaHHbIX T;

- BbluncneHune dyHkumm f (R4,. K));

- BblYMC/IEHVE UHAVBUAYa/IbHbLIX Ktoveli K|.

MOHATHBIA TEKCT AO/MKEH CHayana 6biTb NepeBedeH B ABONYHbLIN U 3aTeM pa3buT Ha 6/10kv No 64 6uTa (Bocemb
CUMBOJIOB, €C/TN UCMOb3YeTCs ABOUYHbIA kog ASCII), 4Tobbl CO3aTb 3/1EMEHT AaHHbIX T Ha BXOAe asroputma.
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Bnok-cxema anroputma kogvposaHus DES

T
r ="
s . 1
L
| U-Re
,q5 , oo # *1
I §Ri | | ma-uetnux) |
[ M3

T4 1 a6 LUef{Re* k)]

G D

brocpn

B.2.1.1 KogvpoBaH/e anemeHTa AaHHbIX T
BxogHoi T 610K, cocToAWwmin 13 64 61UTOB (tUt2..... leatb4), TpaHCMOHMPYETCA OAUH pa3 Ha4aslbHOV NepecTaHOBKOM
(IP) (cm. Tabnuuy B.1), nmes pesynstatom TO = 1P(T).

Ta6nunua B.1 — HavanbHasa nepectaHoska (IP)

58 50 42 34 26 18 10 2
60 52 44 36 28 20 12 4
62 54 46 38 30 22 14 6
64 56 48 40 32 24 16 8
57 49 41 33 25 17 9 1
59 51 43 35 27 19 n 3
61 53 45 37 29 21 13 5
63 55 47 39 31 23 15 7

PesynbTupytowmii 6nok (T0) nogsepraeTcs 16 utepaumsm yHkuum f (onucanHoi B B.2.1.2). Kaxgaasa ntepauus (i)
BbIMO/HSAETCA CrefytoLwym o6pasom:

- pe3ynbTUPYHLLMIA 610K AennTca Ha ABa 32-6UrHbix 6710Ka: neBblin (L) n npasblii (R);

- 650k (L) 3ameHsieTcs ero CyMMOol No MOoAyo 2 ¢ pe3ynibTaToM BbINOAHEHUS doyHKUmK | Hag 610kom (R) 1 Han-
BuAyanbHbIM Ktodom (K);

- pBa 6noka (L) u (R) B3auMHO MeHsitoTCA MmecTamu (kpome 16-i utepauum).
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AHanuTMyeckn aTto gaet, ecim 610k T (= t*t2.....16%), nonyyaemblli B pesynbTare i-ii utepauum, pasgeneH Ha gsa
32-6UTHbIX 6/10Ka [neBblid L, (= t/..... 132). n npasblii R} (= t33....... tf4)j, Takue uto

T,=4R-
Onsior 1p0 15: L, =Rj.
Onsai=16: Lle=LI3Of(R 1t K IB).
Rie = RI6-
rge © — cymma no Moy 2 2 («uckovarolee nnn») n K — nHansnayanbHble 48-6UTHbIE K/HOUK, ONUCaHHbIE HUXE

(cm. B.2.1.3).
O6patHas nepectaHoBka (IP'1) nepsuyHoli (IP) npumeHsieTca K pesynbTaty 16-ii utepauum (6nok LieR16 =
= t1t2.....tp4), 4TO06bI NOMYYNTL 3aKOAMPOBaHHBIV 610K (CM. Tabnuuy B.2).

Ta6bnuuya B.2 — KoHeuHasi nepecTtaHoBka (1P~1)

40 8 48 16 56 24 64 32
39 7 47 15 55 23 63 31
38 6 46 14 54 22 62 30
37 5 45 13 53 21 61 29
36 4 44 12 52 20 60 28
35 3 43 1 51 19 59 27
34 2 42 10 50 18 58 26
33 1 41 9 49 17 57 25

B.2.1.2 Bbluucnenue dpyHkumm f (R. ,, K(

32-6uTHbIii 610K (R,_1) pacmpsietcs B 48-6uTHblii E (R]. 1) oyHKumelt pacumperus (E). 3To paclumpeHne coctout
13 y61mMpoBaHus onpeaeneHHbix 6utos B 6510ke (R”,). cM. Tabnuuy B.3.

Tabnuuya B.3— Bbibop 6utos

32 1 2 3 4 5
4 5 6 7 8 9
8 9 10 n 12 13

12 13 14 15 16 17

16 17 18 19 20 21

20 21 22 23 24 25

24 25 26 27 28 29

28 29 30 31 32 1
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48-6uTHbIN 610K E (RM) cknagpiBaeTcs No MoAyno 2 («MCK/Iovatolwee Unn») ¢ MHAMBUAYa bHbIM 48-6UTHbIM
knoyom (K() (BbluMCNEHME KOTOPOro OnmMcaHo Hmke). 3atem pesynbTar pa3buBaeTcs Ha BOCEMb 6-6UTHbIX 6/10KOB B,.

B,B2B3B4B;iB6B/BS = E(RL ,)+ K1

Kaxablin 6-6UTHbIA 610K (B,) CNyXuT Ana Toro, 4Tobbl agpecoBaTb maTpuly pasmepoM 4 psga Ha 16 KOMOHOK
(S.Box), koTopas AaeT 4-6UTHbIN Homep Sj(B)).

Ecnm Bj=b”~bjb.jb”. To uenoe uucno, cooTBeTcTBylOLEE b,be. BbIGUpaeT paa. a Lenoe 4ncno, COoTBETCTBYHO-
wee b/ bjb”b;,. BbIGMpaeT konoHKy. 3HaveHne 610ka S((B;) ecTb ABONYHOE NpeacTaBneHve (6onee 4 6UT) LEenoro ymcna
Ha nepeceyeHnn BbIGPAHHOMO pPsa 1 KOMOHKN.

Kaxpgas matpuua (S.Box) dhopmMupyeT HelmHelHyo yHKLMI0 NOACTAHOBKM C LIECTbIO BXOZAaMU U YeTbIPbMS Bbl-
xofamu. Bocemb dpyHkUWiA (Si) nprBegeHbl B Tabuue B.4.

Ta6bnuya B.4 — dyHkumm Bb6opa (SiBoxes)

KonoHka
Psag 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
0 14 4 13 1 2 15 1n 8 3 10 6 12 5 9 0 7
1 0 15 7 4 14 2 13 1 10 6 12 n 9 5 3 8
2 4 1 14 8 13 6 2 n 15 12 9 7 3 10 5 0 s1
3 15 12 8 2 4 9 1 7 5 i 3 14 10 0 6 13
0 15 1 8 14 6 n 3 4 9 7 2 13 12 0 5 10
1 3 13 4 7 15 2 8 14 12 0 1 10 6 9 n 5
2 0 14 7 1 10 4 13 1 5 8 12 6 9 3 2 15 s2
3 13 8 10 1 3 15 4 2 n 6 7 12 0 5 14 9
0 10 0 9 14 6 3 15 5 1 13 12 7 u 4 2 8
1 13 7 0 9 3 4 6 10 2 8 5 14 12 n 15 1
2 13 6 4 9 8 15 3 0 n 1 2 12 5 10 14 7 s3
3 1 10 13 0 6 9 8 7 4 15 14 3 n 5 2 12
0 7 13 14 3 0 6 9 10 1 2 8 5 il 12 4 15
1 13 8 1 5! 6 15 0 3 4 7 2 12 1 10 14 9
2 10 6 9 0 12 1n 7 13 15 1 3 14 5 2 8 4 s4
3 3 15 0 6 10 1 13 8 9 4 5 n 12 7 2 14
0 2 12 4 1 7 10 1n 6 8 5 3 15 13 0 14 9
1 14 1n 2 12 4 7 13 1 5 0 15 10 3 9 8 6
2 4 2 1 1 10 13 7 8 15 9 12 5 6 3 0 14 S5
3 1 8 12 7 1 14 2 13 6 15 0 9 10 4 5 3
0 12 1 10 15 9 2 6 8 0 13 3 4 14 7 5 n
1 10 15 4 2 7 12 9 5 6 1 13 14 0 n 3 8
2 9 14 15 5 2 8 12 3 7 0 4 10 1 13 n 6 se
3 4 3 2 12 9 5 15 10 n 14 1 7 6 0 8 13
0 4 n 2 14 15 0 8 13 3 12 9 7 5 10 6 1
1 13 0 n 7 4 9 1 10 14 3 5 12 2 15 8 6
2 1 4 1 13 12 3 7 14 10 15 6 8 0 5 9 2 s7
3 6 n 13 8 1 4 10 7 9 5 0 15 14 2 3 12
0 13 2 8 4 6 15 1n 1 10 9 3 14 5 0 12 7
1 1 15 13 8 10 3 7 4 12 5 6 n 0 14 9 2
2 7 n 4 1 9 12 14 2 0 6 10 13 15 3 5 8 SB
3 2 1 14 7 4 10 8 13 15 12 9 0 3 5 6 1

Bocemb 4-61THbIX 6510xa S,(Bj) «cuennsoTca» B 0AuH 32-6UTHbIV 6510k SB,). S2(B2)..... S, (Ba). 3T0T 32-6UTHbIN
610K TpaHCMoHMpyeTca hyHKUMe nepecTaHoBKM P. nokasaHHoi B Tabnuue B.5. Takum o6pa3oM, nosyvyaem 32-GUTHBbINA
6noKf(FV,.K,).

Ta6bnuya B.5— lNMepectaHoBkaP

16 7 20 21
29 12 28 17
1 15 23 26
5 18 31 10
2 8 24 14
32 27 3 9
19 13 30 6
22 1 4 25
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B.2.1.3 BbluucneHne nHAMBMAYyanbHbIX knovei K

MopsncxK BblUUCNEHUA KoYa
K

Kaxxgas ntepaums i ncnonbsyet 48-6MTHbIM ktod K. noayyeHHbIl N3 HavyanbHoro 64-6utHoro kova K, paccumTan-
HOro crnepyowmmM o6pasom.

Kntou K. BbIGrpaeMblii nosib3oBaTeneM, cogepxuT 64 6uta (8 6aiiToB) ¢ 8 GuTamy YUETHOCTU Ha No3nuusx 8. 16.64
K=K, ... K™). 9T 6UTbI YeTHOCTM yAansAtoTCs, a ocTaslumecs 56 6UTOB TpaHcnoHMpytoTes dyHkumeid (PC-1). kak
nokasaHo B Tabnuue B.6.

Ta6nuuya B.6— lMepectaHoBka no knody PC-1

57 49 41 33 25 17 9

1 58 50 42 34 26 18
10 2 59 51 43 35 27
19 n 3 60 52 44 36
63 55 47 39 31 23 15

7 62 54 46 38 30 22
14 6 61 53 45 37 29
21 13 5 28 20 12 4

Pesynbtar PC-1(K) 3atem aenutcs Ha aga 610ka (nesblii CO 1 npasblii DO) No 28 6UTOe KakabliA.
311 6nokn COu DO nocnefoBaTenbHO CABUIaOTCS BIEBO, YTOObI HA K&XKAOW nTepauum nonyvnTb UHAMBUAYabHbI
KoY K
- ecnn C, n O, — 28-6UTHble 6710K1, UCMOMb3yeMble An1S1 NoyYeHus kmova K,, nonyvyaemble 3 610kos Cuu Du.
Torga:
Cl =LSi(Ci. DHI>t = LSi(Di. 1),

roe LS, — neBblii cagur 28 6UTOB B 6/10KE Ha YMAC/I0 BUTOB, 3aBUCALLMX OT HOMEpa utepaumu i (cMm. Tabnuuy B.7).
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Ta6nunua B.7— KnioueBas Tabnuua nesbix cABuros LS

Yucno neBbix N Yucno neBbIx N Yucno neBbix . Yuncno nesBbix
Ntepayus | NTtepaunsa i NTepauynsi Ntepaunsa i
casuros (LS) casuros (LS) casuros ILS) casuros (LS)
1 1 5 2 9 1 13 2
2 1 6 2 10 2 14 2
3 2 7 2 11 2 15 2
4 2 8 2 12 2 16 1

[Ba 28-6uTHbIX 610Ka (C| 1 Dj) ncnonb3ytoTca ANs BbIUUCIEHNA UHAMBUAYaSIbHOTO 48-6UTHOrO Kntoua K(
Kj= PC-2{CiDi),
rae PC-2 — doyHKums Bbibopa 48 6utoB 13 56 1 nepectaHoBkM 3Tvx 48 6uToB (cM. Tabnuuy B.8).

Ta6nuua B.8 — Kniou nepectaHoskn PC-2

14 17 n 24 1 5

3 28 15 6 21 10
23 19 12 4 26 8
16 7 27 20 13 2
41 52 31 37 47 55
30 40 51 45 33 48
44 49 39 56 34 53
46 42 50 36 29 32

MpumeyaHne — XoTa nepBoHaYasIbHbIV KMOY COCTOUT M3 64 6GUTOB, OH YMeHbLuaeTcst A0 56 6UTOB, AaHHbIX

npu HavasibHOl onepauuy, KoTopasi NO3BOMSET 3aTeM BbMUCANTL Ktoun K,—K16 Mo3ToMy HeKoTopble AOKYMEHTbI He-
SICHO rOBOPAT 0 56- 1M 64-6UTHbIX KoYax B cBsian ¢ DES-anroputmom.

B.2.2 AnropuTtm gexkoanposaHus
[ekoaupoBaHie BbINOMHAETCS 64-6UTHLIMU 6/10KaMK, UCMOb3YIOLWVMM TOT XE Camblil aIfOPUTM, Kak 1 Npu Koau-
pOBaHMK. 3a UCK/TIOYEHMEM TOro, 4To KoY K10 ncnonb3yeTcs npu nepeoii ntepauwn. K1ii— npy BTOPOiA, 1 Tak fanee go
16-i utepauym, koTopas UCNosb3yeT UHAMBUAYaIbHBINA Koy K,.
3T0 BO3MOXHO MOTOMY, YTO. C OAHOM CTOPOHbI, (YHKLMS NepemeLleHns |P'1— obpaTHas yHkums K IP. a c gpyroi
CTOPOHbI
R-T=U'U-1=R 6f(L,. k).

YT06b! NOMYYUTb UHAMBMAYAIbHLIN K04 Kle Ha nepsoii ntepauun, a 3atem K15, K14......Kv mcnonb3yst TOT xe
CaMblil K/IIOYEBOI a/ITOPUTM BbIYMCIEHUIA, KaK 1 4151 KOAMPOBaHUSA, 3aMeHSIOT nieBble casurn (LS) B 28-6uTHOM 6710ke Ha
npasble (RS) B TOM e camom 6710Ke, C YnMCIoM, NpMBEAEHHBIM B Tabnmue B.9.

Ta6nunua B.9— Yucno npasbix CABUIOB

. Yucno npasbix Yucno npasbix . Yucno npaBblXx . Yucno npaebix
NTtepauymnsa i NTepaunsa 1 WTepauwnsa i Ntepauyunsa i
casuros (RS) casuros (RS) casuros (RS) casuras (RS)
1 0 5 2 9 1 13 2
2 1 6 2 10 2 14 2
3 2 7 2 11 2 15 2
4 2 8 2 12 2 16 1

BbluncnieHre UHAMBMAYaIbHbIX KNoueit K, ANns AekoaupoBaHus Npou3BOAUTCS CeayoLmM 06pasom:
C, = RSKCM )¢ C 0D0 = P.C.1.(K):
D, = RSI(Dj. InK, = P.C.2. (CA).

B.3 Pexumsbl pabotsl DES

DES-anroputm MOXeT UCMO0/b30BaTbCs B YETbIPEX peXxumax:
- ECB (3nekTpoHHas KofoBas KHUray);

- CBC (KognpoBaHHas Lenb 6/10KOB);

- CFB (KogmpoBaHHas obpaTHas CBA3b);

- OFB (BbixogHast o6paTHasi CBSi3b).
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3TN peXxKMMbl OT/IMHAOTCS CNOCOOOM, KOTOPbIM 64 BXOAHbIX 6uTa DES-anropntma 06pasyroTcs U3 NOHATHOO TekcTa
1 NpeABapuTe/IbHO 3aKOAVMPOBAHHONO TEKCTA, M CNOCO60M, KOTOPbIM 3aKOAMPOBaHHbI TEKCT NPOVN3BOANTCS U3 MOHATHOMO
TeKkcTa 1 64 BbIxofgHbIX 6UTOB DES-anropntmMa.

B.3.1 ECB-pexum

B aTOM pexumMe 3aKoAMpPOBaHHbI TEKCT ABMSiETCA BbIxoAoM DES: BXoAHbIM ABAsieTCH 64-6UTHbIA 610K NOHATHOTO
TekcTa.

Knpgoaxora
TprcTa

B.3.2 CBC-pexum

Bbixogom DES sBnsieTcsi 3aKko4MpoBaHHbIl TEKCT, BXogoM DES — cymma no Moy 2 («UCKovatoLlee nnms)
64-61THOro 6/10Kka NOHATHOrO TekcTa U 64 GUTOB 3aKOAMPOBAHHOTO TekcTa (npeablaywnii Bbixoq DES).

MO TO MNCHATYBEK
OAMWXTemn

MOTOK3N3 AL XKHHOTO
w e

B.3.3 CFB-pexum

B 3TOM pexumMe 3aKoAMpoBaHHbIlii TEKCT — CyMMa Mo MOZY/I0 2 6UTOe MOHATHOMO TeKcTa ¢ X 6utamu Bbixoga DES.

Bxog DES cOCTOMT 13 HaUMeHee CyLLLeCTBEHHbIX GUTOB (64) 13 NpeablAyLero BXoAa B Lienouke ¢ X 6utamu npegsapu-
TeNbHO 3aKOAMPOBAHHOTO TEKCTA.
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lMoToK aeeciiLKioHIOro
Tenna

B.3.4 OFB-pexum
3aKkoMpoBaHHbIN TEKCT — CyMMa Mo MoZy/o 2 6UTOB NOHATHOrO TekcTa u X 6utoB Bbixoga DES. Bxog DES —
npeablaywuii DES — BbIXog.

B.4 Bbi6op pexuma paboTbl

Mpy paccmoTpeHun cTpykTypbl DES 1. B 4HaCTHOCTM, BOCbMU HENMHENHbIX (DYHKLUMOHAIbHBLIX S-nakeToB S,..... Sg
KavkApblii GUT BbIXOAHOTO 371eMeHTa AaHHbIX DES siBnsetca dyHKumel pyrix 6GUTOB afeMeHTa BbIXOAHBIX JaHHbIX. X0Ts
pa3paboTka No3BoNAET yBE/INUMBATL IHTPONMIO NOHATHOrO TEKCTa NOCPEeACTBOM €ro «nepeMeLlMBaHuns», CyLecTByeT He-
[0CTaTOK. YTO Ha Kaxkaplih GUT pacnpocTpaHseTcst ogHa ownbka (NpousBeseHHas Npy nepejaye) BHe Lenoro 64-6MTHOro
610Ka, TakuMm 06pa3oM yBenmunBas LWyMbl 1 Aenas HENOHATHOW nepeaady YenoBeyeckoro ronoca Yepes Lmposyto cu-
cTeMy KOMMYHVKaLUiA.

370 Heya06CTBO, KOTOPOE BCTpeYaeTCs BO Bcex Tpex pexvmax ECB. CBC n CFB. uckntoueHo u3 pexumva OFB. DES
NCMOMb3yeTCs B 3TOM pPeXnMe Kak NceBAocyHaliHbIi reHepaTop 64-6UTHbIX KoYeli, KoTopble CyMMUPYIOTCS N0 MOAY/II0
2 61T 3a 6UTOM C 64 GUTamy NOHATHOrO TEKCTA, YTOObI 3aKOAMPOBAaTL NOCNEAHWIA.

Takum 06pa3omM, B TO BpeMs Kak NoslyYeHHbI 3aKOAMPOBaHHbI TEKCT COAEPXUT OAHY OLIMOKY BHE OAHOTO 61Ta,
[lekoanpoBaHHbI TeKCT ByAeT cofepxaTb TONbKO OfHY OLWMOKY BMeCTo 64 owmnboK B APYrux pexumax. Pexum OFB no-
3TOMY pekoMeHAyeTCs B LdPOBbIX CUCTEMAX KOMMYHUKaLWIA.

TekcT, 3akoaupoBaHHbIii DES B pexvme ECB. Mor 6bl 6bITb BECbMa N1ErKO AeKOANPOBaH NMOCTOPOHHUM, HE 3Hato-
LM cekpeTHOro ktoya K. ecim nepBoHavasibHbIli MOHATHbIA TEKCT MMEET HU3KYH0 SHTPOMUIO (TEKCT Ha hpaHLy3CKOM A3bl-
Ke, Hanpvumep) 1 ecin koY K ncnonb3yeTcs BRagenbleM 0THOCUTENbHO Aoroe Bpems. MNoaToMy Heo6XxoAMMO nsberatb
pexum ECB ans kogmpoBaHWsA TEKCTOB C HU3KON SHTPONMeEN.
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Uro kacaeTca NpoToKoNa, KoANPOBaHUe TONbKO KacaeTcsi 04HOro 64-61THOro (8-6MTHOro) coobLeHns (CnyyaliHoro
yncna). Mo onpeaenennto, 3To COoBLLIEHNE SIBMSIETCA BbICOKO3HTPONWIAHLIM, 1 NoaToMy DES ncnonb3yeT pexum EC8.
€[IMHCTBEHHO NMPUMEHUMBbI AN noTpebuTtenei.

B.5 Pa3paboTka u ncnbitaHns

CraHgapT DES He ynomuHaeT O Kakoi-nm60o cneumdimyeckoil TeCToBOI npolesype, KOTOPYI HY)XXHO BbIMNOTHUTD.
OpHako COOTBETCTBYE Pe3y/bTaToB MOXET 6bITh NPOBEPEHO OTHOCUTE/BLHO CYLLIECTBYHOLLMX. Takke MOryT 6biTb BbINOHE-
Hbl Criefyrouive asa Tecrta.

TecT nporpaMMHOi 06paTMocTu

3akoaupyiiTe TEKCT 1 noc/e 3Toro HeMeA/IeHHO AeKOANPYIiTe, UCMONb3ys Ty e camylo NporpamMy; B KOHLIe CpaB-
HUTe AeKOAMPOBaHHbIN TEKCT C OPUTMHAIOM.

B TO Bpems kak 3TOT TeCT MokasbiBaeT, AeNCTBUTENbHO NI PEBEPCHBEH 3anNporpaMMUPOBaHHbIV anroputm (roAeH
NS KOAVMPOBaHUA 1 AEKOAMPOBaHNS), 3TO He [oKa3blBaeT, HACKO/IbKO 3aKOAMPOBaHHbI TEKCT SABAeTCS AeliCTBUTENIbHO
Takum, YTO MOXET ObITb 06ecneveHo ctaHgapTom DES. MoaTtomy 6bina co3gaHa nepcoHndmumpoBaHHas Bepcus DES.

TecT nporpamMmmMHOro COOTBETCTBUSA

TecT nokasblBaeT, COOTBETCTBYIOT /1N 3aKOAMPOBaHHbIE TEKCTbI CTaHAAPTY, UCNOMb3YsA TPW CTaHAaPTHbLIX Npumepa,
KOTOpble B NpefblaylwemM TecTe He UCMOoJb3YTCA. Tpu CTaHAapTHLIX NpuMepa 3ak/IlHaloTes B CriefyroLlem (B wecTHaa-
LaTepnuyHom Koge):

Mpumep 1
- MOHATHbI TEKCT: 4E.6F.77.20.69.73.20.74
- 3aKoAMpOBaHHbIV TekcT:  3F.A4.0E.8A.98.4D.48.15
Mpumep 2
- MOHATHBIN TEKCT: 68.65.20.74.69.60.65.20
- 3aKO4MPOBaHHBbIA TEKCT:  6A.27.17.87.AB.88.83.F9
Mpumvep 3
- MOHSTHBIV TEKCT: 66.6F.72.20.61.6C.6C.20

- 3aKkofupoBaHHbIi TekcT:  89.3D.51.EC.4B.56.3B.53
C KOYOM B LLIECTHAALATEPUYHOM KOZE.
K=01.23.45.67.89.AB.CD.EF ans Bcex Tpex npvmepos.
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Mpunoxexne C
(o6sa3aTenbHoe)

leHepayma cnyyaiHbix yncen (NAO) ansa oTBeTa OT 3a6bITOro ycTpoiicTea

MpuHumn

YT06bI 4OCTUNYL ONTUMASILHOTO Pa3/INUKSA YMCeS1, FeHEPUPYEMBIX Pa3/IMYHLIMU YCTPONCTBAMU, /1 BbIYMCIEHWIA BblI-
6vpatoT ABa napameTpa BHYTPU KaXXAO0ro ycTpoicTea.

OHU npefcTaBNAT co60i UHAMBUAYaSIbHbIE afpeca KaKAOoro ycTpoicTea (3ToOMy napameTpy CBOWCTBEHHbI pas-
IMUKS OT YCTPOICTBA K YCTPOWCTBY) M OAUH 13 MHAEKCOB NOTPe61eHNs, BbiGMpaeMblii U3 NATY AOCTYMHbIX BHYTPU KaXA0ro
ycTpolicTBa.

KombuHauusa aTux ABYX NapameTpoB MO3BOJISET CreHepupoBaTb nociefoBaTesibHOCTb 13 60 B3aVMOCBA3AHHbIX
nepemeHHbIx (12x5).

OnpegeneHHblil agpec 6onee Yem 12 undp (6 6aiitos) oT ADS1 fo ADS12.

[ynrm m W w

ADS (12] NeO(1)
Owowuymmio WTW MI pervcTpsl

m w co
o W
T LU nj
T4
L,
T6 LU |_|_|I
MNepom undipe

MocnepoBaTelbHOCTb reHepypyeTcsa NOCPeACTBOM NOC/ef0BaTe IbHOrO BbIYUCIEHNS HOMEPOB, COOTBETCTBYHOLLMX
cymme i-i1 uudbpbl agpeca v nepsoii Lndpbl Vro nHAEKca.

ba Ludpa agpeca UCnonb3yeTcs B LyKIe C MoAy/ieM, COOTBETCTBYIOLLMM uncay umdp B agpece (T. e. Mogynb 12).
a * nHAeKC — B LMKIEe C MOAysieM, COOTBETCTBYIOLLUM YMCY UHAEKCA, BbIGPAHHOIO 415 BblYMCNEHUs (T. €. MoAy b 5).

Bbi6op uncen 12 u 5 no3BoNseT creHepupoBaTb NOCNefoBaTeNlbHOCTb M3 60 CryyaiHbIX yncen NS Kakaoro
ycTpoiicTBa.

O6wasn thopmyna, ynpasnsioLasn BbIYUC/IEHNEM ITUX CYYaiHbIX Yncen

NAO(L) = (ADS [1 (mod 12)) + IT [1 (mod 5). 1)J (mod 3)

NAO(K) = [ADS (K (mod 12)] + IT JK (mod 5). 1)]
(mod 3), NAO(K) — umncno mexgy 0 n 2.

[mncTaHLMOHHO YnTaemble UHAEKCHI | T MOryT 6bITb pa3aIMYHOro pasmepa, To/bKO nepsast uudpa (1/2 HavmeHbLUuero
3HauMMoro 6arita) UCnosb3yeTcs B BbIUNCNEHUN.
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MpunoxexHne D
(o6sa3aTenbHoe)

MFeHopauus cayyaiHbix Yncen Ana ngeHtTudukauumn

Llenb coctouT B TOM. 4T06bI f06aBNSATL 64-6MTHOE C/yYaiiHoe YMcno B npoLiecce obMeHa AUCTaHLUMOHHOMO Npo-
rpaMMMpoBaHnA. YTO6bl 06ecneunTb AyNAeKCHY0 NAeHTUdUKaUMIO.

PelleHneMm 3101 Npo6nembl ABNSETCA OTHOCUTE/IbHO NMPOCTONM METOZ, OCHOBaHHbIV Ha cABure, 3a KOTOPbIM cnesyeT
cnoxexue (No mogynio 2) nocnefosartenibHOCTEl NPaBUIbHO UHULMANIN3NPYEMbIX GUTOB.

MpuHumn

64-6UTHBIA pernctp R1 coaepXuT Ko3dhduLMeHTbl NpegnosiaraeMoro nosIMHOMUHa/ILHOTO reHepartopa 63-ro no-
pagka (no Mogysio 2). KOTOPbIA reHepypyeT NocneA0BaTeIbHOCTb MakCUMasTbHOM A/IMHbI (263- 1 < 1019). 06beauHAN ee
€ 64-6UTHbIM C/IOBOM CreAyroLLyM 06pa3oMm.

RO cofepXuT MHMLManM3mpoBaHHoe 3HaYeHne, KOTopoe AO/HKHO ObITb Pa3/IMYHO OT OAHOMO YCTPOWCTBA K APYroMy
1 No BO3(/IOXHOCTM 3acekpeyeHo. Koy K paccmaTrpuBaemoro yCcTpoiicTBa — 3TO M €CTb 3HaYeHue, KoTopoe yA0BNeTBO-
pAET 3TOMY KpuTepuio. 3TO 3HAYEHVe 3aTeM cKafbiBaeTcs (Mo MOAY/0 2) C ABYMSA MHAEKCaMU, MOSHas [/IMHA KOTOPbIX
cocTasnseT 64-6MTHOe CNoBO. 3TW CNoBa BbIGUPAKTCA U3 YAaNEeHHbIX YA0604MTaeMbIX UHAEKCOB, KOTOpPble A0/MKHbI,
BEPOSAITHO, NOABEPrHYTLCS HAMBO/bLUEMY OTK/TOHEHUIO MEXAY [BYMS ClyYasMn AUCTAHLMOHHOTO NPOrpaMmMUpoBaHNS.

64-6uTHOE Yncno, nomelleHHoe B R2. 06beanHaeTca dyHkumen f co cnosom, cogepxalumm KoapuLmeHTbl Bbl-
6paHHOro nosiMHOMUasibHOro reHepatopa (R1).

Ecnn Hanbonee 3Hauumblli 6UT R2 paseH 1. Torga:

R2 capuraetcs Ha 1 6UT BfEBO v ckiagbiBaeTcs (Mo moaynio 2) ¢ RL

(R2=R1 + R2).

B npoTtvBHOM cyyae R2 caguraeTcs Ha 1 6UT BEBO.
Takum 06pa3om Mbl Nonyyaem nepeoe ciyvainHoe uncno NA(1). ncnonb3yemoe yCTpoNCcTBOM B CTPYKType P2 nep-
BOro 06MeHa AVCTaHLVMOHHOTO NPOrpaMMUpoBaHKs; nocneaytoLme cnydaiiHble yncna NA(i) nomyyaioTcs B COOTBETCTBUM
C TOW Xe camoli npoueaypoii NocpeACcTBOM 3aMeHbl MHULMANN3NPOBaHHOIO 3HadeHus K npefBapuTesisHO paccuMTaHHbIM
ymcnom NA (i-1):
i= 1:NA(1) =f ((K + (INDEX1. INDEX2)]. R1);
i> L:NA() = f [(NAC(i-1) + (INDEX1, INDEX2)], R1)

3HauyeHve nonAvHoMuasnbHoro reHepatopa P(x) = x63 + x1+ 1 wam B WecTHajguaTepuyHoM  Kofe
P(x) = 80 00 00 00 00 00 00 03 (H)

Bnok-cxema

M6urt
«KBWUT
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Mpunoxexve E
(o6sa3aTenbHoe)

KogvpoBaHue 6510k0B

KoguposaHue

N: 1 6ainT — aBonyHoe koguposaHue; N < 128 (D).

ADS: 6 6aiiT — BCD-koanpoBaH1e — ABa KOA0BbIX pa3psja Ha 6aiiT;

ADS =999999999999(D) — 12 pa3psiaoB.

Mpumep kogupoBaHua

ADS=652315082001 (D).

ADS = 0110 0101 0010 0011 0001 0101 0000 1000 0010 0000 0000 0001(B).

ADP; 1 6aiit — BCD-koaupoBaHue — ABa paspsiga BHe 6aiita; ADP =99 (D).

COM,; 1 6aifiT — ABONYHOE KOAMPOBaHNE YETbIPEX HAMMEHBLUUX 3HAYVMbIX BUTOB; YeTbipe HaMBO/MbLUMX 3HAYNMBIX
6uTta — Hynesble.

ENQ: 0000 0001
DAT: 0000 0010
DRJ: 0000 1010
REC: 0000 0011
ECH: 0000 0100
AUT: 0000 0101
EOS: 0000 0110
ARJ: 0000 1011
ASO: 0000 0111
RSO: 0000 1000
IB: 0000 1001

[aHHble:

none ZA1; 8 6aiiToB — ABOVYHOE KOAMPOBAHME;
none ZA2; 8 6aiiToB — [BOMYHOE KOANPOBAHUE;
none TDP: 1 6aiiT — ABONYHOE KOAMPOBAHNE;
- none TAB: 1 6aiiT — gBOMYHOE KOAMPOBaHUE;
- MycToe none faHHbIX (creupduryeckoe ans NpUMeHeHud), Kogupyemoe B 3aBMCYMOCTU OT MPUMEHEHNUS.
CRC; 2 6alita— [BOWYHOE KOAVIPOBaHME.
Peanvzauys npeacTasneHns Gaira

MpeadOEndB* 6*nT*
Bur 7 B 6 4 a 2 1 0
3Haumocts 7 29 2 2 23 2% 21 2°
—_
HwxnneHx) nepegHn
BT»Huw napTvmn CoTbi TPBBX TXX MU LPBOLIALLM MOPSaN.
MpBT /1 W MW » AMHUX. coAepXalLyX HBCIOTUA, 6elita
beartbl
MSB LSB Hkdbinanva ->

I*W P «

B TeueHve nepeaaqun 6uThbl NepeaatoTcs B BO3pacTatoLLeM Mopsiake.
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Mpunoxexne F
(o6sA3aTenbHoe)

FOCT IEC 61142—2011

Bo3moxHble BapuaHTbl noneii BERREUR(I, J) n BTIMOUT(l, J)

Bo3MOXHbIe BapuiaHTbI

BTIMOUT (1 J)

23 2 2«
0 0 0
1 0 0
0 0 0
0 0 1
0 1 0
0 1 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

C — npaBu/bHO:
C. Tun 1— npaBu/bHO, HET OTBETA OT YCTPOICTB;

C. TMN 2 — npaBuW/IbHO, NOHSATHbLIN OTBET OT YCTPOIACTBA;
C. Tun 3 — NpaBubHO, HEMOHATHBINA oTBET. Owmnbka KAHAJIbHOTO. CEAHCOBOI O nnn NMPUKAALHOI O ypoBHeii;
E — owmbka, npusogaLas K npoueaype nepesarycka;

E1 — owwn6ka, He NPUBOASLLAN K NpoLesype nepesanycka uam K HoBOMY 06MeHy:

20

BosvoxHbIe BapraHTb!

BERREUR (I.J)
22

23

O O O o o

2*
0

O O O o o

o

2° TR
0 C

0 E

0 E2
0 E2
0 E2
0 E2
1 E

0 E

0

0 E1
0 E

E2 — owwn6Ka, NPUBOASLLAS K HOBOMY OGMEHY.

%OM“HMVI
3>

0110000
0110001
0110010
0110011
0110100
0110101

0110110

0110111

30

31

32

33

34

35

36

37

MpunoxeHue G

(cnpaBoyHoOe)

m

fm@m

E2
E2
E2
E2

E2

CooTBeTcTBME WecTHaguatepuyHoro (HEX) n ASCIl kogos

ASClI

o

N

fecaTuynblii

48

49

50

51

52

53

54

55

ABOUNYHbI
2e 2°

0111000
0111001
0111010
0111011
0111100
0111101
0111110

0111111

HEX

38
39

3A
3B
3C
30

3E

3F

ASClI

N

~N Vv

™n 2
mn 1

E2
E2
E2

™n 3

™n 3

™n 3

fecaTuuHelit

56

57

58

59

60

61

62

63

109



FOCT IEC 61142—2011

Mpunoxexve A
(cnpaBoyHoe)

CBefieHVsA 0 COOTBETCTBUMN CCbITOYHbIX MeXayHapogHbliX CTaHA4apTOB
MeXrocyaapctBeHHbIM CTaHAapTam

Tabnuuya JAL

OB603HaYEHVIE CCbITOYHOMO CrerneHb OB60o3HaueHVIe N HAYIMEHOBAHVIE COOTBETCTBYHOLLIETO
MeXayHapOAHOro CTaHaapTa COOTBETCTBYA MEXTOCYJapCTBEHHOrO CTaHapTa
1ISO 7498—84. non. 1—84 1SO 7498—84 MOD FOCT 28906—91 (MCO 7498—84. pon. 1—84) «.CucTe-

Mbl 06pa6oTku MHhopmaumn. B3arMocBsA3b OTKPbITLIX
cuctem. basoBas aTasioHHas Mofesb»

MpumeyaHune — B HacToALWel TabnMLe UCNOML30BaHO CreaytoLiee yCnoBHOe 0603Ha4YeHNe CTENEHN COOT-
BETCTBUS CTaHAAPTOB:

- MOD — moaunuLmpoBaHHbIil CTaH4apT.

YK 621.317.785:006.354 MKC 17.220.20

KntoueBble cnoBa: 06MEH AaHHbIMW, CUMTbIBAHWE MOKa3aHWii, CUETYMKW, TapuduKauus, ynpaBrieHne Ha-
rpy3koil. nokanbHasa WKUHA, TapudHble YCTPOCTBa, cneumanbHas WUHA, CUMThbIBAHWE JaHHbIX, NPOrpaMmu-
pyloLiee ycTpOCTBO, MarHWTHbI pa3beM, CpefcTBa annapaTtHble, NPOTOKO/bI, CUCTEMbI JIOKabHbIE, Nop-

TaTUBHOE YCTPOWCTBO, MPOrpaMmupytoLLe-CUnThLIBaKOLLEE YCTPOWCTBO, NEPBUYHAA CTaHUMs, ynpasasiolas
CTaHLMs, KOHTpONep

PepakTop nepensgaHns E.B. Akosnesa
TexHuyeckne penakTopbl B.H. MNMpycakosa. N.E. Yepenkosa
KoppekTop E.P. AposiH
KomnbloTepHas BepcTka M.B. Codeituyk

CpaHa DHab6op 06.04.2020. MoanucaHo o neyaTb 14.07.2020 ®dopmat 60 x 84VB. FapHutypa flipnan.
Yen. ney. n. 13.02. Yu.-nag.n. 12.70.

MoAroToBNEHO HA OCHOBE 3/IEKTPOHHOI BEPCMU NpeAoCTaBNeHHO paspaboTyukom cTaHgapTa
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