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M E XTI oOoOCY AAAPC CTHBETUHHUBbB H# C TAHDDAPT

OBMEH JAHHBIMU NPU CUUTLIBAHUM MOKA3AHUA CYETHUKOB,
TAPUOUKALIMK U YNPABNEHUN HATPY3KOM

O6MeH AaHHbLIMU NO NOKaNbLHOM LUMHe

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

Dara BBegeHna — 2013—01—01

1 O6wue NnonoxeHus

1.1 O6nacTb NnpuMeHeHuUA

Hacroawwuii cTaHgapT onuckiBaeT npoueaypy obMeHa JaHHLIMM NO NoKanbHOW LUKMHE B CnyYae, Koraa
HecKonbko TapuHLIX YCTPOWCTB, pacnpeaesieHHbIX B MPOCTpaHCTBe, COeAWHEHO cneuuarnbHOn WUHON. CUunTel-
BaHWe AaHHbIX 3TUX TapUdHBLIX YCTPOUCTB MOXET OCYLLECTBNSATLCS MOCPEACTBOM NOAKNIOYEHWUS NPOrpamMmMupy-
IOLLie-CHUTHIBAIOLLLEr0 YCTPOWCTBA K LieHTpanbHOMY MarHUTHOMY pasbemy.

CraHgapt yctaHaBnvBaeT TpeGoBaHuUs, NpeabsiBsieMble K annapaTHbIM cpeicTBaM U NpoTokonam Ans
nokanbHbIX cucteM. TpebGoBaHWsA ANA AUCTaHUMOHHBLIX CUCTEM paccMaTpUBAlOTCS B ApYroM ctaHaapTe.

HacToswuii ctaHgapT pacnpocTpaHseTcsi Ha CUCTEMbI C JIOKanbHOM LWWHOM. B 3TMX cuctemax nopraTmeHoe
nporpaMmmupytoLLe-cuMThLIBaloLLee YCTPOCTBO (danee — nepBUYHAS UMW YNpaBnsiioLwas cTaHuus/KoHTponnep)
coenHsIeTCS C HECKObKMMU TapuUdHLIMU YCTPOACTBAMK, TaK Ha3blBAeMbIMU BTOPUYHBIMU UMW pabourmu cTaH-
LMSIMKW, Yepes LUKHY, UMELOLLYO TMBKyto CTPYKTYpY. KOHTponnep coeauHAeTCs ¢ LWMHOW C MOMOLLbIO MarHUTHOro
(nHayKTUBHOTO) pasbema. Cama rno cebe WKHa naccuMBHa, a BCe TapudHble yCTPONCTBA, KONMYECTBO KOTOPbIX
orpaH14eHo, aNeKTPUYECKU U30NNPOBaHLI OT Hee.

B ka4ecTBe 0CHOBbLI MPOTOKOMA NPUHATA MOAENb B3aUMOCBSA3K OTKpbITLIX cucTem (BOC) B cooTBETCTBUN C
ISO 7498-84, cogepxallas yeTbipe YpOBHS: PUNYECKUIA, KaHaNbHbIA, ceaHCOoBbIA U NPUKNaaHON.

MpoTokon obecnevnsaeT cUMTbIBAHWE W MPOrpamMmm1poBaHne TapuHbIX YCTPOICTB, Mo3BoNsAeT 06GHapyxu-
BaTb U MAESHTUULMPOBATL TaK Ha3biBAEMbIE «3a0bITbIe» CTAHLMN, KOTOPLIE HE 3apEerMcTPUPOBaHbI B 6ase AaHHbIX
nopTaTUBHOIO KOHTPOepa.

MpoTokon paspaboTaH cneuunansHo A4S CPeacTB, OnNpedensoLLMX KayecTBO U KONMYecTBo noTpebnsie-
MO 3NEKTPO3HEPTU, a TaKKe ANA CPEACTB U3MEPEHWUS MPOYHOCTM 31EKTPUYECKOH N3oNALMK. XOTS NPOTOKON
“MeeT onpeaeseHHyo HanpaeeHHOCTb, ero NPUMeHeHue octaeTcs 3a NoTpebutenem. Micnons3oBaHve nokanb-
HOW LUMHbI AaHHBIX 47151 CUCTeM CBSA3M TWMNa «ToYKa — TOYKay Takke npeporaTuea notpebutens.

1.2 HopmaTuBHbIe cCbINKK

Ons npuMeHeHWs HacTosLero ctaHgapTa HeobxoauM cneaytoLnid CCbINoYHbIN cTaHaapT. Ons gatmpo-
BaHHbIX CCbINIOK MPUMEHSIOT TOSbKO YKasaHHOe 13gaHne CChbiNoYHOro cTaHdapTa.

ISO 7498—84, flon. 1—84 ISO 7498—84 Information processing systems. Open Systems Interconnection.
Basic Reference Model (Cuctembl 06paboTki nHpopmaumn. Bzanmocsasb oTKpbITLIX cucTeM. Bazosas aTanoH-
Has mogernb)

1.3 TepMuHbI M onNpeneneHus

B HacTosiLLem cTaHgapTe NpYMEHeHbI creayroLlne TePMMHBI C COOTBETCTBYHOLLMMU ONpeaeneHnsIMU;

appec (address): MocnegosaTenbHOCTL ABOUYHBLIX CUrHAMOB, ONpeAensioLas MecTo PacronoKeHWUss 06bek-
Ta CBA3U WU YNCIIOBON HOMeEp.

ABYHanpaBneHHas nepegada (bidirectional transmission): Mepeaaya AaHHbIX No Lenu B ntoGom (nony-
AynneKCHOM) HanpasneHuu.

TapudHoe ycrpoincTso (tariff device): PukcnposaHHoe ycTpolicTBO cbopa AaHHbIX, Kak npaBusio, coeau-
HEeHHOe WS COBMELLEHHOe C 3MEKTPUYECKUM CHETUMKOM.

UzpaHve odmumanbHoe
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3anpoc (query): Mpouecc NoChINKM CUrHANOB AN YCTAHOBMNEHWUSI CBA3KU MeXAy CTaHUUAMMU.

npsimas nepepgada (direct transmission): Nepegava curHana onpegeneHHol YacToTel 6e3 Moaynsaumn.

Bop* (Baud): EgnHuLa ckopocTy nepegayn nHdopmauum (MogynsLmu).

[OK (BCD) [gBovyHo-gecsATUYHOE kogunposarue]: KognposaHue gecaTuiHol Ludpel Mexay 0u 9 c uc-
Monb3oBaHnem YeTbipex bUToB.

6ur (bit): HanmeHoBaHve ana gBovnyHoOM LdpbI.

6ydbep (buffer): BydepHas namaTb.

wuHa (bus): MNposogHas cuctema CBs3W, CoeAnHsAOLLAsa CTaHLUMM U NO3BONAOLLAA OCYLLECTBNATL UX CBA3b
B J@HHbIA MOMEHT BPEMEHM.

donar (flag): CumBon, ncnonbayemblil 4Ns ykasaHusi crnielnduyeckoro cratyca ycTpoicTea unu Habopa
AaHHbIX.

obMmeH (exchange): MocnegoBaTensHOCTL Nepegay Mexay YCTPOWCTBaMU HECKOMbKUX CTPYKTYP, COCTaB-
NSOLLMX B LLeNOoM npoLieaypbl CHUTbIBAHWS AaHHBIX U NPOrpaMMUPOBaHUS, Hanpumep

MepBu4yHas cTraHuma BropuyHas craHuuA

—_— CTpykTypa 3anpoca
MocnepgosaTensHOCTb
—— CTpykTypa oTBeTa

—_—> CtpykTypa 3anpoca

TOoZ2 00

MNocnepoBaTensHOCTb
- CTpyKTypa oTBETa

OpraHusaums obmeHa

AUCTaHLMOHHbIA 06MeH AaHHbIMM (distance exchange by data): O6MeH AaHHLIMU MeXAyY OAHUM UK
rpynnoi TapudHbIX YCTPONCTB U KOHLLEHTPaTOPOM AaHHbIX Yepes KOMMYTaLMOHHYHO CeTb.

nokanbHbIA 06MeH AaHHbIMM (local exchange by data): O6MeH gaHHLIMW MeXAy OAHUM WS TPYNNON
TapudHbIX YCTPOWCTB UK UX PYNMON M MPorpamMmMmpyoLLLe-CHUTbIBAIOLLUM YCTPONCTBOM.

onpoc (poll): MpoLecc, cocTosiLMiA B nocnegoBaTenbHOM 3anpoce CTaHUMI Ha nepegayy AaHHbIX

BbIGOpOUHbLIN 3anpoc (sample inguiry): Mpouecc, CoCTOAWMIA B 3anpoce OAHON CTaHLMW UM HECKOSTbKUX
CTaHUUW Ha NpMem gaHHbIX.

onpocHbIN cnucok (questionnaire list): Cnncok ctaHUMiA, noanexalumux onpocy B nopsigke, B KOTOPOM
OHUW AOMKHBI BbITb ONPOLLEHbI.

6ant (byte): Habop 13 BocbMM 3HavaLLMx GUTOB.

nepe3anyck (restarting): Mpoueaypa, ¢ NOMOLLbIO KOTOPOIN CTaHLMSA NblTaeTCA paspelnTe KOHDPANKTHYIO
WK OLIMBOYHYIO CUTYaLWIO, BO3HUKLLYIO B NpoLiecce obMeHa, NoCpeacTBOM NOBTOPEHWS HEBLINONHEHHON nocne-
AoBaTeNbHOCTU NOCLISIOK U Nepeaay.

npotokon (protocol): Habop ycnoeHbIx npoLeayp, Tpebyembix Ansa obecneveHns B3auMoaencTeus yaa-
NEeHHbIX YCTPOWCTB C LieNbio MHMUManM3aumu 1 nogaepxaHusa obmeHa aHHLIMA.

npueMHUK (AaHHbIX) [receiver (data)]: Yactb TepmuHana, npyuHumaroLwas AaHHbIe U3 kaHana cBs3n.

nocnepoBaTeNnbLHOCTL (sequence): YacTb npoueaypbl o6MeHa, BKoYaloWwan CTPyKTypbl 3anpoca n
orteeTa.

pasnuuarowmecs nocnepoBarenbHocTH (differing sequences): MNocnegosBaTeNbHOCTU, OTNIUYHBIE OT NPO-
Lueayp nepesanycka.

MpunmeyaHune— Crpykrypbl, nepeaaHHbIe NEPBUYHON CTAHUMEW, PasnUyaloTcs CBOMMK YNPaBNsoWmUMK (Kak
B CnydYae AUCTaHUMOHHOTO MPOrPpaMMMPOBAaHUS) UMK MHMOPMALUMOHHBIMU NONSAMM (KaK B CNy4ae MHOFOKaHanbHOro
OVUCTAHUMOHHOTO CYMTBLIBAHUST).

uaeHTUdUKaLUOHHbIe nocnegoBaTenbHOcTU (identification sequences): MNocnegosaTensHOCTU, COOT-
BETCTBYtOLLME NpoLiedypam nepesanycka.

MpwnmedaHune— B cnyyae owmbkm npu nepeom 3anpoce CTpyKTypa, nepegaBaemast NePBUHHON CTaHUmMen aAns
3TUX NOCneaoBaTeNbHOCTEN, ABNAETCA abCOMOTHO MAEHTUYHOW.

UCTOMHUK (AaHHbIX) [source (data)]: YacTb TepMuHana, nepeaatoLlasi aHHbIE B KAHAS CBSA3M.
ctaHuua (station): CoBoKynHOCTL (hyHKLMOHANBHBIX YCTPOICTB, BKIOYasi TepMuHan, obopyaosaHue ans
nepeaayun AaHHbIX U YCTPONCTBA UX CBSI3U.

*B cucteme CU Bt
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nepBUYHas cTaHuus (primary station): CtaHuus, ocyLuecTBnAOLLAA NoNHOE ynpaBneHWe KaHanom CBSA3K.

BTOpUYHanA cTaHLus (secondary station): CTaHUms1, TOAUMHAIOLLIASICA KOMaHAaM B COOTBETCTBUU C NpoLie-
Aypon CBS3K.

cuHXxpoHu3auuA (synchronization): Mpoueaypa, ocywecTenawLLas B3aMogeicTBIe NpoLeccos B AaH-
HblA MOMEHT BpeMEHMU.

nporpamMupytoLie-cuuTbiBalLee yctponctBo (MCY) [device for drafting of the program and read-out
(HHU, TSP)]: MopTaTtneHoe obopyaosaHue Anst nepedayn AaHHbIX K TapUdHbLIM YCTPORCTBaM UK aneKkTpuiec-
KMM cHeTYUKaM UM OT HUX.

BpemMs oxugaHus (waiting time): 3agepikka, nocne KOTOpon NpUHMUMaeTca pelleHne, YTo oXxuaaemoe
coBbIThe He NPOU3OLLITO.

cTpyKTypa (structure): Mepeaaya HaGopa nocnegoBaTebHbIX 6rOKOB, COCTaBASOLLMX NONHOe coobLLie-
HWe AN NPUHUMaIOLLLE CTaHLMN.

none (6nok) (block): ®yHKLMOHANBHOE NOAMHOXECTBO M3 11 6aATOB B CTPYKTYpE.

1.4 CokpaweHusn

B HacTosiLLeM cTaHaapTe UCnonb3oBaHbl criedytoLune CokpaLLeHUs.

AADP — agpec nNepBUYHO cTaHUmK (Tabnuua A);

AADS — agpec BTOPUYHO cTaHuuu (Tabnuua A);

ACLE — kntod (Tabnuua A);

ADG — o6Wuin (rnaBHbIR) agpec;

ADON — AaHHble (Tabnuua A);

ADP — afpec NepBUYHON CTaHUUK;

ADS —ajpec BTOPUYHOW CTaHLUWK;

ADTP — [aHHble ANCTaHLIMOHHOTO NporpaMMupoBaHmns (Tabnmua A);

AG — WHULMMPYIOLLMIA 3anpoc;

ALEA — cryyanHas nepemMeHHas;

ANA —yucno 6aritos B none ADON (Tabnmua A);

ANAP — npeALuecTByoLLee criyyYaiHoe uncno (Tabnuua A);

ANECHAU — yucno 6aiitos B Tabnuue A npu eauHu4HOM oBMeHe;

APREC — npeabIayLWmii 3anpoc;

APSES — cbnar cunxpoHusauun mexay NMPUKNAQHLIM n CEAHCOBbBIM ypoBHsiMuU;
AR — BbIXOA ¥ BO3BPAT, XapakTepuayroLue pasnuyatoLimecs nocneaoBatesnibHOCTH;
ARJ — OTKIOHeHWe naeHTUdMKaumm (YyaoctToBepeHust noanuHHoOCTW);
ASO — KOAMPOBaHUE Criy4aeB OTBEeTa 3a 3anpoc «3abbIToNy CTaHUUW;
ATAB — TN gaHHbIX (Tabnuua A);

ATYPE — Tun onepauuu;

AUT — KomaHga ngeHTudukauumn (yaocToBepeHust ToanuHHOCTW);
BDON — AaHHble (Tabnuua B);

BERREUR — owwu6ka (Tabnuua B);

BFEXx — okHo oxugaHusa Ne x (tabnuua B);

BNA — cny4aiiHoe uucno (tabnuua B);

BNDEROW — uucno 6aiiToB B gMarHocTuieckom none B npouecce obmeHa (tabnuua B);
BNECHAU — uucrio 6aiitoB B Tabnuue B npu eauHuyHoM o6meHe;

BNR —yucno 6avitos B none BDON (Tabnuua B);

BNSEQI  —uwncno ngeHTu4HbIX NocnegoBatensHocTel (Tabnuua B);

BTIMOUT — owwubka no BpemeHu 3agepxku (Tabnuua B);

BTOB — cbnar owmnBKM Npu 3agepXkKke nocnegoBaTesibHOroO onpoca ctaHumm (Tabnuua B);
BTOCO — donar owmbKM Npu BpeMeHHo 3aaepxke cesAsn (Tabnuua B);

BTOE — cbnar owmnbku Npu 3agepxke nepegaun (tabnuua B);

BTOL — conar owmbku npu sagepxxke KAHAINIbHOI O ypoBHsA (Tabnuua B);

CASO — KoAupoBaHue crnydyaeB OTBETa Ha 3anpoc «3abbiToly» CTaHUuK;

CCTT — MexayHapoaHbI KOHCYNbTaTUBHbIA KOMUTET Mo TenerpadHoi u TenedoHHO CBA3N;
COM — KOMaHAaa;

CRC — UMKITUYECKMIA N3ObLITOYHBLINA KO,

DASO — donar 3anpoca «3abbIToN» CTaHLUNK;

DAT — [laHHble KoMaHAa;

DES — CTaHZapT KOAMPOBaHWS AaHHBIX;
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DIB — donar KomaHabl MHULWanM3aumMm LWAHGI;

DNA — donar oTpuLaTENLHOro NOATBEPKAEHUS;

DON — AaHHbIe;

DRJ — [JaHHble He NPUHATLI;

DSO — chnar «3abbITON» cTaHLMK;

DTP — chnar AUCTaHLMOHHOIo NPOrPaMMUPOBaAHUS;

DTR — donar AMCTaHLMOHHOIO CHUTLIBAHMS;

ECH — OTBET—KOMaHAa;

EMP — MECTOMONOXEHWE;

ENQ — 3anpoc;

EOS — rnocnegHsis kKoMaHaa NporpamMMHON CTPYKTYpPbI;

E/R — nepegava/npuem;

ER — kombuHaumm ERLI, ERSES;

ERAP — owwbka B MPUKINAOHOM ypogHe;

ERLI — owwmbka B KAHATIbHOM ypoBHe;

ERREUR — owubka B npoTokone;

ERSES — owwubka 8 CEAHCOBOM ypoBHe;

ETCD — obopyaoBaHue TepMrHana nepegaydn AaHHbIX;

ETTD — obopyaoBaHue TepMuHana o6paboTku AaHHbIX;

FE — OKHO Nepegauyu;

FINEMI — KoHeL, nepefayu;

FINPHI — koHeL, PUSNHECKOI O ypoBHS;

FR — OKHO Npurema;

FROMEXT — cbnar, BblCTaBAsiEMbIA BHELUHUM NPOLECCOoM;

HF — BbICOKas YacToTa;

HHU — MNporpaMMupyoLLLe-CHUTLIBaKoOLLIEE YCTPOCTBO (MopTaTUBHOE cuUThIBaKLWee ycTpoicTo MNCY),
Takke TSP;

IASO — WHAMKATOpP OKHA OXUAaHWUS AN BbIZOBOB «3a0bITbIX» CTAHLMIA;

IB — KOMaH4a MHULMann3aunm LWHbI;

ISO/OSI  — B3aMmocBs3b OTKPbITLIX cucTem (BOC);

K — KoY,

LIPHI — dpnar cuHxpormsaummn mexagy KAHAJTIbHBIM n PUSUHECKUM ypoBHsiMY;

LISES — ¢pnar cuHxpoHmsauun mexay KAHAINbHBIM 1 CEAHCOBLIM ypoBHAMY;

LON — OnVHa;

LSB — HaUMEHbLLLUWNA 3HAYUMBIA BUT;

LSUP — yucno 6anToB Nona gaHHbIX;

MSB — HanbonbLlUWA 3HAYUMBIN BUT;

N — 4yncno;

NAO — cryYaiHoe uMcno Ans oTeeTa «3abbIToly cTaHuuK;

NAX — cnyyaiiHoe uuncno Ne x;

NAxK — 3aKoanpoBaHHoe cryvyaliHoe Y1Cro;

NSEQD  — uucno pasnmyHbIX nocrnegoBaTelbHOCTEN;

NTR — YMCIIO ANCTaHLMOHHBIX CYUTBIBAHWUI;

PAG — MNOpT MHULMKPYIOLLLEro 3anpoca;

PAREP  — donar oTcyTCTBUS OTBETA;

PHILI — dpnar cuHxporusaummn mexagy PUSUYECKUM n KAHATIbHBLIM ypoBHsimu;

REC — KoMaHAa AWCTaHLUOHHOro NporpaMMupoBaHus (3anucu);

RECNU — Henorsy4veHue;

RSO — OTBET OT 3a0bIThIX CTAHLUMIA;

RxD — Npuvem AaHHbIX;

SESAP — dbnar cuHxpoHmsaumn mexay CEAHCOBbBIM n NMPUKNAOHBLIM ypoBHAMY;

SESLI — ¢pnar cuHxpoHmsauum mexagy CEAHCOBBLIM n KAHANbHBLIM ypoBHAMY;

TAB — TVN AaHHbIX (Tabnuua);

TACEO — COBOKYMHOE BpeEMSsi 3afePXKN Mexay 6aiTamu;

TACEOM — makcumanbHoe COBOKYMHOE BPeMS 3afepXkKi mexay baitamu;

TAG — BPEeMs IHULManuampyloLlero saanpoca;

TAGM — MaKkcumarnbHoe BpeMsi 3arnpoca MHULManusaumm;

4
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TAO — BpeMs oTCyTCTBUSA BaiTa;

TAOM — MaKkcumarnbHoe Bpems oTcyTcTBUA baiita;

TA10 — Bpems oXXugaHus nepeoro 6anTa;

TA10OM — BpeMmsi 0XuaaHus nepBoro 6alita (MakcumansHoe BpeMs 3aaepxku nepsoro 6aita);
TDP — Tabnuua nporpaMMUpoBaHNS 4aHHbIX;

TE — BpeMmsi nNepeaayu;

TEMPO  — yckopeHue;

TFE — Bpemsi, CBA3aHHOEe C OKHOM nepeaayu;

TFR — BpeMsl, CBAA3aHHOE C OKHOM NpueMa;

TIMAX  — MakcumarbHoe BpeMmst;

TOB — BpeMsl 3a/lepXXK1 nocnegoBaTtesibHOro onpoca craHumu;
TOBM — MaKcuMarnbHoe BpeMsl 3afiepXKKu nocreoBaTenisHOro onpoca craHuuuy;
TOCO — BpeMs 3aepXKKuU CBA3N;

TOCOM  — makcumasnbHoe BpeMsl 3a4epKKN CBSI3U;

TOE — BpeMsA 3aAepXKu nepeaaum;

TOEM — MaKcUManbHoe BpeMs 3a0epXKKuU nepegayu;

TOL — Bpemsa 3agepxxkv KAHATIbHOI O ypoBHS;

TOLM — MakcumansHoe Bpems 3agepxku KAHATNIbHOI O ypoBHs;
TP — AWCTaHUWOHHOE NPOrpamMMUpOBaHIE;

TR — AVUCTaHUMOHHOE CYATLIBAHME;

TRO — BpeMsi OTBeTa «3a0bITO» CTaHLMK;

TSP — MporpamMmmMumpytoLLe-cHUTbIBaoLLee yCTpoUCTBo, Takke HHU;
D — nepedava gaHHbIX;

DT — none AaHHbIX CYATLIBAHUA U NPOrpaMM1poBaHUA.

2 O6MeH AaHHBLIMU NO NOKanbHOW LUMHE CO CTOPOHbI BTOPUYHOM (paboyeit)
cTaHuum

2.1 OOLWure nonoxeHus

MpoTOKON CUMTLIBAHWSA MO NOKANBHOW WWHE NpegHasHayYeH Ans NnepecbiUlki gaHHbIX Mo usnyeckon
cpefe OT OOHOro YCTPOWCTBA Uk BoMbLIEro Yncna yCTPoNCTB, HasbiBaeMbIX BTOPUYHBLIMU CTAHLUSIMU, K YCTPOR-
CTBY BBOAA AaHHbIX, HA3bIBAEMOMY MEPBUYHON CTaHUMEN UK NPOrpaMMUPYIOLLLE-CHUTLIBAIOLLMM TEPMUHATIOM,
UNu nporpaMMupytoLe-cHuTbiBatoLm yctporictsom (ganee — MCT n MNCY).

Cpepna nepeauv siBnsieTcs Npob1eMHO OpUEHTMPOBAHHOM cpeaoii; ApYrMMK CIoBaMK1, OHa UCTIONb3YETCs
TONbKO ANs Nepedayvn AaHHbIX, onpedeneHHbIX B HacTosLLeM cTaHgapTe. Hu npu kakux obcToaTenbcTBax oHa He
MoxeT BbITb pacnpocTpaHeHa Ha pacnpegeneHHble nuHun cessn (DLC) nnm TenedoHHble KOMMYHUKaL M 6e3
cyLLecTBeHHOW nepepaboTky 0BLUMX MPUHLMMIOB, M3NoKeHHbIX 3aecb. OaHako Bce obLuUmne NpuHUMNLI (Hanpasne-
HWe nepeaayy, KoanpoBaHne JaHHbIX U T. 4.) COOTBETCTBYHOT ASACTBYHOLLMM CTaHgapTaMm.

2.1.1 ®YHKLMN CYUTBLIBAHUA NOKa3aHUI No NoKanbHOM WUHe

CuuTbIBaHVE NOKa3aHWI No NoKanbHOW LUMHE 0becnevmBaeT CBS3b MEXAY OTAENbHbLIMU YCTPOANCTBAMU UN
YCTpOMCTBaAMU, PACNONOXEHHLIMU Ha 0BLLel LUKNHe.

MpoTokon gomkeH NoaaepXnBaTh HECKOBKO TUMOB 06paboToK 3anpoCcoB:

- AUCTaHLUMOHHOE cunThbiBaHUe AaHHbIX. MCY cobupaeT AaHHbIe, codepallimecs B yCTpoicTBax;

- AMCTaHLUMOHHOe nporpammuposaHue. NMCY nocelnaeT AaHHbIe K yCTPORCTBY, HTOOLI MUBMEHNTL BCE XapakTe-
PUCTUKM UINN UX YaCTb, NN CcTepeTb AaHHble. Ans obecnevyeHns salnTbl AaHHBIX OT HECAHKLIMOHUPOBAHHOTO
A0CTyNa Kaxaas akumsa AMCTaHLNMOHHOIO NPorpaMM1MpoBaHUs oKHa CoNpoBOXKaAaTLCS ABOVHBIM NOATBEpXKae-
HVYeM ¢ noMolLLbo koauposaHus Tuna DES (cM. npunoxeHue B);

- oBGHapyeHwue 3abbITbIX YCTPOWCTB ANs NOCneayoLlwero cunMTbiBaHUA nokasaHuii. Hesasucumo oT Tuna
06paboTKM 3anpoCcoB, UCNOMNL3YEMOTro ANsl ANCTaHLMOHHOTO CYUTLIBAHUA CTAHLMIA Ha LUMHE, MPOTOKO AOKEH
obecneunBaTh ycnosuwsi 0GHapyKeHUst HECKOMbKIX YCTPOIACTB, CBA3aHHbBIX C LUMHOWM, AaXe eCni OHW HEU3BECTHbI
MCY n ycTpolicTBam 6onee BbICOKVX YpOBHEl (codepallux kaTanor cainos) Tak, UTobbl AaHHbIE CHUTLIBA-
NUCb € 3TWX YCTPOICTB Ha Gonee nosgHen ctagun. OgHako B obLieM criydyae cuMTaeTcs, 4YTo YCTpoicTBa Ha
WWHe n3BecTHbl NCY. 3abbITble yCTPOACTBA, TakM 06pa3oM, He SIBNATCA XapakTepHbIMU U He AOMMKHbI CyLLe-
CTBEHHbLIM 06pa30M YCNOXHSATL MPOCTOTY MPUHLMMOB, UCMONb3YeMbIX NPU HOPMarbHbIX 06CTOATENLCTBAX.

HonyckaeTcs, 4TO MaKCUMyM NSATb YCTPOWUCTB MOTYT BbITb HenasecTHbI MCY.
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2.2 O6wue TpeGoBaHUA

2.2.1 Tun ycTpocTBa U agpecaums

YCTpoICTBA, CBA3AHHbIE C LUMHON, MOTYT UMETb pasninyHble hyHKLUMN (HANpUMED, U3MepPeHMe TOMbKO anek-
TPO3HEepPrum, TONLKO rasa unu ap.).

O6HapyxeHWe 3abbITbIX YCTPONCTB JOMKHO ObITb CENEKTMBHbIM, T. €. TaKUM, 4YToObl agpecoBaThb TONLKO
onpedeneHHble TUMbl YCTPONCTB, CBSI3AHHBLIX C LUWHOW, 8 He BCE YCTPOWCTBA, CBA3AHHbLIE C STOW LUWHON,

Kaxxgomy ycTpoicTBY, CBAA3aHHOMY C LUWHOW, AatoT onpedeneHHbl agpec. Kaxgomy MCY Takke gatoT
(hbyHKLMOHaNBHBIA agpec, 4Tobbl pa3nmyaTh HECKOMBKO BO3MOXHbIX YPOBHEH JocTyna.

2.2.2 FloTOBHOCTb

Pusmnyeckas cessb MCY € LWNHO € Lenbio BbIMOMHEHWS oboro U3 BbilleykasaHHbIX TUNoB 06paboTku
3anpocoB ABMNAETCA MTHOBEHHOW; NO3TOMY BblGpaHHbIA NPOTOKON AomkeH obecneunBaTh HeMeaeHHYo roToB-
HOCTb LLUMHbI MOCHe HaYana CBs3W 1 OTCYTCTBYE 3anpeTa 06paboTkiM 3anpoca Mo OTHOLLEHMIO K KaXXaoMy OTAeNb-
HOMY YCTPOWCTBY M BCEM YCTpPOWCTBAM Ha LUMHE.

2.2.3 CoBMeCTUMOCTb

YUncno ycTpoWcTB, CBA3AHHbLIX C LUMHOW 1 He3aBUCMMO pacrpedenieHHbIX No hunsnyeckoll cpede nepega-
uKn, MOXeT BapbupoBaTbes oT 1 Ao 100.

MoryT MMeTbCs pasfiiHble TUMbl YCTPOWCTB ANCTAHLMOHHOIO CHUTLIBAHWUS UM NPOrpaMMUpOBaHUSE; MPOTo-
KON AomkeH OblTb NOHATEH ANA yCTpolicTBa Nto6oro Tvna BAMOTh 40 YPOBHS NPUNIOXeHWA. HekoTopble ycTpoii-
CTBa MOTYT, cpeaw ApYyruxX pyHKUMIA, MOHUMaTb ¥ NPpUHUMaTL 06paboTKy 3anpoCcoB TOMBKO OAHOro TUMa (Hanpu-
Mep, ANCTaHLMOHHOE CUUTbIBaHWE). [poToKON AN 3TUX YCTPOMCTB AOMKEH BO BCEX CryvasX BblTb COBMECTUM C
MPOTOKOSIOM, YKa3aHHbLIM HUXKe, U He AOMMKeH AonycKaTb Kakunx-nnbo cboes.

OornxHo Tawke GbITb NMPUHATO BO BHUMAaHWE, YTO YCTPOWCTBA onpeaeneHHbIX TUNOB, CBA3aHHbIe C LUAHOW,
MOTYT BbITb CIIOXHBIMU, peanmayoLMMU yHKLNIO ANCTaHUMOHHOMO CHUTBIBAHNSA CPpeamn ApYrX COBCTBEHHbIX
PYHKUWIA. B CBA3KM € 3TUM YCTPONCTBO HE MOXKET MOCTOSAHHO «CyLlaTb» LWKHY. Mo3ToMy NPOTOKON AOMKEH BKITIO-
yaTb hyHKUMIO bUsMYeckoro Bxoda B yCTpoiicTea neped 06paboTKoii 3anpocos.

WcnonbayeMblii NPpOTOKO A0MKEH AOMNYyCKaTh NPOCTYIO YCTAHOBKY €ro B YCTPOMCTBA Pa3fIMYHbIX TUNOB
6e3 CyLLeCcTBEHHOro YBeNMYeHWs nx LeHbl. Paamep naMsitTu nporpamMmmbl U AaHHbIX, TpebyeMblx Ans yCTaHOBKM
npoToKoa, A0SHKEH NO3TOMY BbiTh Kak MOXHO MEHbLLIE.

2.2.4 3awumTa

Mcnonb3yemeblii ypoBeHb 3aLMThl U KOHTPOMS TECHO CBA3aH C hU3NYECKUMU XapaKTepucTukamu cpepl
nepeaayn. TN XxapakTepucTUK/ onpeaeneHsl B pasaene 4.

2.2.5 Ana cnpaBoOK

CornacHo coBpeMeHHbIM TpeboBaHUAM B 061acTy nepega4n AaHHbIX MO NoKanbHo LWnHe 06beM AaHHbIX,
KOTOpble HY>XHO NepeaAaBaThb, peKo NpeBbilaeT HeCKONbKO COT 6aiToB, NepeAaBaeMbix B ogHOM 6rioke, ecnu
3TO BO3MOXHO, UIN B HECKONbLKUX Br10Kax, ecnv 3Toro TpebyeT NPoToKoN nu 4nuHa AaHHbIX NPeBbILaeT Makch-
ManbHO pa3peluaeMblii pasMmep Ana 6noka. OgHako Bo BCex cnydasx npeaycMoTpeHbl YCIOBUS Anst TUMOB
06paboTKku 3anNpocoB, KOTOPLIE NPEBLILLAIDT 3TY YCTAHOBNEHHYIO CTPYKTYPY.

2.3 OCHOBHbI€ NPUHUMNbI

2.3.1 PexuMm nepepauu

Pexunm nepegaun — acMHXpoHHBIN. MepeaaTtynk BbigaeT AaHHbIE HE3aBUCUMMO OT NpUemMHuka. Hauano un
KOHeL|, crioBa 0TMeYatoT ABYMS CUrHanamm, 06bIMHO Ha3biBaEMbIMU «CTapT» U «CTOMY.

CrnoBo coCTOUT N3 BOCbMUBUTHOrO BawTa, orpaHU4EHHOro «CTapT»—OUTOM U «CTOM»—OUTOM:

Crapr 8 6ut Cron

LSB MSB
dopmar cnosa

OaHHble nepepaloTca nocneaoBartenbHo, 3a «CTapT»—OUTOM HeMealeHHO cnedyeT HauMEHbLUWIA 3HaUUN-
MbIt 61T (LSB), 1 cnoBo 3akaHumBaeTcA HaMboNbLIMM 3HaYUMbIM 6uToM (MSB).

Takoi pexxum nepeaaqn NpoLLe 1 BLIFOAEH C TOYKN 3peHUS CO3AaHUA 3KOHOMHBIX annapaTHbIX CPeacTB.

Heo6xoaumo nog4vepkHyThb, UTO STOT pPeXUM Nepegaqn He UckovaeT Ucnonb3oBaHus 6onee CRoXHbIX
npoueayp (06HapyxeHne ownbkn, anbTepHaTUBHOE yNpaBneHUe nT. 4.).

2.3.2 CkopocTb nepeaayumn

CkopocTb nepeaaun — 1200 Boa, Bpems nepegaym 6uta — 833 mke 1 8,33 Mc gnsa nepegauu Gaiita,
orpaHUYeHHOro «CTapT» — BUTOM U «CTON»—OBUTOM.
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B cootBeTcTBUM € pekomeHaaumnamu CCITT no ckopocTu nepegayun nHdopmMaLmm oMycKk AOIKeH cocTas-
nate £ 1 %.

2.3.3 OpraHusayusa cetu

CeTb opraHv3oBaHa kak MHOroToYe4Has aCMMETPUYHas LMHA: Kakasi-nnbo 13 cTaHuuin (NepBuYHas cTaH-
umst — MCY) moxeT BpaTe MHULMATMBY CBS3N W «TOBOPWUTLY» C MO0 13 N cTaHUMIA, MOAKMHOHEHHBIX K LUNHE
(BTOPWUYHBIE CTAHLMK).

MepBu4Has cTaHUMA MOXET Nony4aThb UNW NepeaaBaTh AaHHbIE (T. €. BbiTb UCTOYHUKOM UMW MPUEMHUKOM).

BTOpUYHble CTaHLMKU MOTYT Taloke MonyyaTh WU NepeaaBaTth AaHHble (T. €. 6bITb UCTOUHUKOM UMW Npuem-
HWKOM), HO TOMBKO MO MHULMATVBE YNpaBIisiioLLEel CTaHLMU.

OpHa 1 Ta xe dI)VI3I/ILIECKaF| NUHUA CBA3KM KMCNoNb3yeTcAa Ans Toro, YTOObI nepegaBsatb U NoNy4vaTb
AaHHble, HO He OAHOBPEeMEHHO! CBA3b MO AaHHbIM — nonyayniekcHasa (Hepeﬂy}OLLl,aﬂCﬂ), KaK MoKa3aHo HMXe.

3anpoc
UcTouHUK » E Fo——= E——— »| Mpuemunk
f' FonocosaHue \
/ \
/ \
/ \
/ \
/ \
) \
,’ \ MoaTeepxaeHue \
Mpvemunk f¢——- R [S-—————————————— E |e- —% NcTouHUK
HaHHble

MepBuUuHas cTaHUUsA BropuuHas ctaHuus

OpraHnsauus cBsisu

Mepepnava E E

MNepenava

ByXMpOB us
Mpviem R | [ByxnpoBopHas nuH - r

Mpuem

dusnyeckasn opraHu3aUUs CBA3U

MpuBeaeHHbIE BblLLe PUCYHKN NOKA3bIBAKOT TOMLKO ABYXTOUEYHYIO CBA3b; MHOroTo4eYHasn KoHdbuUrypaums
MoxeT 6bITb NonyyeHa noacoeauHEHNEM N BTOPUYHLIX CTAHLMIA K NEPBUYHOM CTaHLMU.

2.3.4 floctyn K ceTu

Ha chmanueckom ypoBHe cucTema COCTOMT U3 MHOrOTOMEYHOW LWIWHBI, kKoTopas B 6ONbLUNHCTBE ClyYaes
CTaHOBWTCSI ABYXTOUEYHO Ha 6onee BbICOKOM YpPOBHe.

OucTaHumMoHHOe NporpaMM1poBaHmne

Mpu gMcTaHUMOHHOM NpOrpamMMnpoBaHUN komaHaHble yHKUMK NpuHaanexat MNCY, koTopoe B 3TOM Cry-
Yyae CTaHOBUTCH UCTOYHUKOM AaHHbIX; NepBuyHas ctaHuus (MCY) nHULmMMpyeT BTOPUYHYHO CTaHLMIO MONYYUTh
coobLLeHus1, KoTopble MepBUYHas AoMKHa NocnaTh.

CBs3b B3aTOM Cny4dae ynpaBnseTcda «CenekTBHbIM» 3anpocoM (3anpocom no BbI3OBy).
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AncTaHumoHHoe cunThIBaHKe

Mpu AnCTaHUMOHHOM CHATLIBaHUK KOMaHAHbIE chyHKUMM NpuHaanexat MNMCY, koTopoe asnaeTcs NpUueMHU-
KOM daHHbIX. MepBuyHas ctaHuua (MCY) nHULMMPYET BTOPUYHYIO CTaHLMIo nocnaTth cooblleHne. CBsisb B 3TOM
cry4yae ynpasnisieTcsl «rofloCoBaHNEMY.

PyHKUWA «ronocoBaHusi/cenekuym» obbeauHeHa ¢ cUCTEMON agpecaLmn, KoTopas No3BonseT BuibpaTb ogHy
BTOPWUYHYIO CTAHLMIO U3 N CTaHLMIA, MOAKIIOYEHHbIX K LIWHE.

B aToM pexvme hyHKLMOHUPOBAHNSA cMCTEeMa He A0MKHA UMETb CMOPHbLIX CUTYaUWI, Tak Kak 3anpochl U
OTBETbI COBEPLUEHHO AETEPMUHUPOBAHI.

Ocobblii criyqai

Oco6hIii cnyyait npeactasnsaet coboii 0bHapyKeHWe 3abbITbIX CTaHLUIA Nocne AUCTAHLMOHHOTO CHUTHLIBA-
HWSI BCEI LWWHbI. 3TO A0BOSILHO HEOBLIYHO, MOCKONbKY MaKCUMaIIbHOE YUCTIO 3abbIThIX YCTPOWCTB Ha LUMHE He
MOXeT npeBbiwaTth NaTu. C60M MOXeT NPOU30NTH, TONBKO €Ciu uMeeTcs onbKa B MHULMAanN13aLmMm agpecHoro
cnucka Ansi WuHbl, cogepxatleroca B NCY, unu ecnu BozHUKNa owmnbka nocre U3amMeHeHUst agpecHoro cnucka
(cnucka rornocoBaHus/cenekuum).

Mcnonb3yeMblil MeTo4 AOCTYNa 3aKkiTioyaeTcs B Nnepegade OTBETOB OT 3abbITbIX CTAHUWIA B CriyyaiHble Mo-
MEHTbI BpEMEHM, YTO nodpasymeaeT 06paboTKy ownbok.

CocyLecTBoBaHWe 3TOW ONuMKU Nepeaadn ¢ METOAO0M FoflocoBaHuUs/cenekumm nogpasymeBaeT oquHaKoBYHO
06paGoTky NOATBEPKAEHWIA ANsi COBMECTUMOCTH 3TUX ABYX NPUHLUMOB.

Heobxogunmo oTMeTUTb, YTO MeToA nepegayun (Co cny4aniHbIM 4OCTYMOM) He MOXET BbiTb MPUMEHEH K
LUKHe B LiernioM 6e3 3HauMTeNbHOrO YBENTMYEHUS CROXHOCTWU MpoToKomna unm 6es cyLecTBEHHOIo yBEeNTUYEHNUS
BpEMEHWN ANCTAHLMOHHOIO CUMNTLIBAHNS UM MPOrPaMMUPOBaHUA 40 Tako cTeneHu, YTobbl 3T0 CTano HeHy>KHbIM
1 6ecnonesHbIM.

2.4 O6wasn opraHu3auus CTPYKTyp 1 o6MeHOB

2.4.1 dopmaTt CTPYKTYpbl

1 6 1 1 MepemexHas AnuHa 2

N ADS | ADP | COM DaHHble CRC

11 GaiAToB + ANvHA nons AaHHbIX

CTpyKTypa COCTOWT U3 LIeCTU Nonen, KoTopble MOryT BbiTb (DyHKLMOHAMNBHO CrpynnUpoBaHbl.

2.4.1.1 KoHTponbHoe none

N — 4mcno, ncnonbaytowlee 1 6aiT (ABOMYHBIN), ycTaHABNMBAeMOe NepeaaTinKom, 4Tobbl nokasaTe Ync-
1o 6aiiToB B MOCLIIAaEMON CTPYKTYpE.

CRC — umknuyeckunii M3BbITOYHBIN Kog, crnosb3yoLwuin 2 6aiiTa (4BOWYHBIX), ycTaHaBMBaeMbli nepegart-
YMKOM M BbluMcnsembl ans Bcex (N—2) npeawectBytowmx 6antoB (cm. xapaktepuctuku CRC, ncnonssyemoro
B MpunoxeHuu A).

OTW KOHTPONBHbIE 3MIEMEHThI MO3BONSOT NPUEMHUKY MPOBEPUTBL, UTO CTPYKTYpa 6bina nepegaHa 6e3 owu-
6oK.

2.4.1.2 Mone agpeca

ADS — agpec BTOPWYHOI CTaHLMK, UCMONb3YOLLMIA 6 6aTOB [3aKoAUpOBaHHbLIV B ABOUHHO-AECATUHHOM
kogde (BCD)]— ase uudpbl Ha 6aiT (cM. npunoxexue E).

3HaveHue 3TOro agpeca B AECATUYHOM MpeacTaBneHun HaxoauTces mexay 0 < ADS > 999999999999
(12 undpp).

B IMCY npu obpalleHun K BTOPUYHOW CTaHUMK 3To none 3anonHseTca MNCY B 3aBUCUMOCTU OT cTaHUUnU(iA),
C KOTOPON(bIMW) OHO «XOYET» CBA3ATHLCS.

Bo BTOpWYHOIA cTaHumm Npu obpatlenuu kMNCY aTo nose 3anosHAeTcA annapaTHeLIMU CpeaACcTBaMU BTOPUY-
HO CTaHLM CBOUM COBCTBEHHBLIM BHYTPEHHUM afpecoM (MOMELLEHHBLIM B 93HEProHe3aBUCUMYIO NaMSATL NPU UHK-
Lanunsaumm Kaxkaoro ycTpoicTaa).

M pwnmedyaHune— Hynesoe 3HaueHne ADS 3ape3epBMpoBaHO kak obwmii agpec v ganee HasbiBaetca ADG.

ADP — agpec nepBUYHOI CTaHLMK, UCTIONb3YOLLMIA NepBbI 6aiT (3akoanMpoBaHHbIA B ABOUYHO-4ECATUY-
Hom koae (BCD)— age umdpbl Ha 6aiT).
3HaueHWe, NpUHMMaeMoe 3TO NepeMEHHO, HaxoauTcs (B AeCATUMHOM NpeacTaBneHnn) mexay 0<ADP<99.
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Mpu oBpaLleHnmn MCY k BTOpUYHOM CTaHUuK 3To nore 3anonHsaetcs MNCY, koTopoe BCTaBnsieT CBOW creun-
chruecknit nnun obmii agpec (ADP =0). B NpoT1BOMNONOXHOM HanNpaeneHny, ecriv BTOpUYHasi CTaHLUMs oTBeYya-
eT, oHa pyHKUMOHMPYeT ¢ agpecoM ADP, koTopbli 661 B Hell 3anporpaMMUpOBaH.

MpumevyaHune—Agpec ADP =0 MOXeT UCMonb3oBaTLCA AN onpeaeneHus, B COOTBETCTBUM C Kakum ADP
BTOPWYHas CTaHumsi Gbina 3anporpammmpoBaHa.

2.4.1.3 MNone komaHAbI

COM — komaHga (3akogupoBaHHas nepebiM 6aiiTom), coobLuarowas NpUeMHUKY TN AeNCTBUA, KOTOpoe
[OIKHO BbITb NPeanpPUHSTO.

KomaHgel, koTopele MoryT 6bIT NnepeaaHsl MCY:

ENQ — 3anpoc — guCcTaHUMOHHOE CHUTLIBAHUE;

REC — npuHSATE — AUCTaHLIMOHHOE NporpaMMupoBaHuve;

AUT — cTpykTypa naeHTugpukaumm — anctaHUMoHHOe NporpaMMmupoBaHue;

IB — MHMUManusaLums WitHbl — nepeycraHoBUTL conarv 3abbiTeix cTaHumin (DSO) yecTpoincTs, NoaKoHeH-
HbIX K LUMHE C LiebHo 3anpoca 3abbIThIX CTaHLMIA;

ASO — 3anpoc 3abbITOI cTaHUWA.

KomaHabl, koTopble MOryT 6bITh NepeaHbl BTOPUYHON CTaHLMen:

DAT — nonoxwvTenbHbIil OTBET Ha roslocoBaHWe — AUCTaHLMOHHOEe cuuTbiBaHWe (ENQ);

DRJ — oTpuLaTenbHbIil OTBET HA roflocoBaHue:

- ancTaHunoHHoe cunTbiBaHue (ENQ), ecnu TAB(i) HemaBecTHo,
- OQUcTaHLUMoHHoe nporpammupoBanure (AUT), ecnu nporpaMMHbIe AaHHbIE HE NMPUHSITI;

ECH — oTBeT Ha BbIBop — AgncTaHumMoHHoe nporpammupoBaHme (REC);

EOS — nocrneaHuit nonoxuTenbHbIn oTBeT nocne komaHasl AUT — guctaHUMOHHOE NporpaMmMmMpoBa-
HWe;

ARJ — nocnegHuii otpulatensHeld oTBET nocrnie komaHabl AUT — guctaHUMoHHOE nporpaMMupoBa-
HWe;

RSO — oTBeT 0T 3abbITOM CTAHLMN.

2.4.1.4 Tone gaHHbIX

Mone nepemMeHHON ANNHBI B 3aBUCUMOCTU OT UCTIONbL3YEMOW CTPYKTYpbl U TUMA 3anpalivBaeMbiX
OaHHbIX.

[aHHble YaCTU4HO 3aBUCAT OT KOHKPETHOIO NPUMEHEHUS U MO3TOMY HE OXBayeHbl HACTOSAILLIMM CTaHAapPTOM.
OpHako Npy ANCTaHLUMOHHOM CHUTbIBAHWUK, AUCTAHLMOHHOM NPOrpaMMUPOBAHUN U BbI30BE 3a0bITbIX CTAHLMIA UC-
nonb3ytoTcst hUKCHpOoBaHHbIE NONA (ANUHA U NONOXKEHUe B CTPYKTYpPE), U NPU KOHKPETHOM NPUMEHEHWUN Heobxo-
AMMO 3TO Y4UTLIBATb, HTO6bI 06eCne4nTh CUCTEMHYIO0 COBMECTMMOCTL. PaccmaTpuBaemble nosis BKIoYatoT: none
naeHTudukaumm (ZA1, ZA2) — ana AMCTaHLMOHHOTO NporpaMM1poBaHUs, Nore Ans onpegeneHvst Tuna anpa-
LUIMBaEeMbIX UK NepegaBaeMblx AaHHbIX (TAB) — Ans AUCTaHUMOHHOIO CHUTLIBAHWSA U None ANns npegcrasne-
Hus cnncka TAB(i) ¢ Lenblo yckopeHus posbicka YCTPOUCTB Npu 3anpocax 3abbITbiX CTaHUWNA.

2.4.1.5 InvHa CTPYKTYpbI

C y4eToM U3BECTHbIX B HACTOsILLiee BpeMsi U npeanonaraembix B yaylieM npumMmeHeHWi, uMest B Buay
XenaresnbHyto 3heKTUBHOCTb Nepedayun B LefioM, MakcuManbHas AJivHa CTPYKTypbl cocTaBnseT 128 6anT.
CTpyKTypbl UMEIOT NepeMeHHY0 AnuHy. TonbKo nore AaHHbIX MoXeT U3MeHATbeA ot 0 go 117 Gavitos (128—11).

Tem He MeHee NPOTOKOI NpedycMaTpuBaeT nocrieqoBaTeNbHyo NepeaaYy HeCKOSbKUX CTPYKTYP AaHHbBIX,
eCclnn MakcumarbHas 4nMHa He MOXeT ObITb TOYHO BbigepXaHa.

2.4.2 MpUHUMN UHULMUpYIOLLEro 3anpoca — chusnuveckoe oTKpbiTUe CBA3U

Mepea nobeiM 06MeHoM no wuHe MNCY no ceoel coBCTBEHHOM MHMUMATUBE NOCkiNaeT MHULMKPYIOLWNIA
3anpoc, npegHasHayYeHHbIA A4ns NpUBeAeHUs: B FOTOBHOCTb CUCTEMBI CBA3U KAXKAOrO YCTPOWCTBA, MOAKMIOYEH-
HOro K WnHe. HeobxoAMMO OTMETUTb, YTO HEKOTOpble U3 3TUX MHOrOYHKUMOHANBbHBIX YCTPOINCTB MOryT
MCnosib30BaTh BCHO CBOKD KOMMYHWUKALIMOHHYIO CUCTEMY UK €e YacTb ANnA  APYrMX NPUMEHEHU U CBS3el,
KOTOpble He UMetoT abConTHO HAYEro O6LLEero co CHUTLIBAHWEM AAHHbIX MO JIOKASbHOM WWHE.

MH1LMnpytoLwuii 3anpoc coOCTOUT U3 onpedeneHHo NocneaoBaTenNbHOCTH, KOTopas AeTann3npoBaHa B
26.2.

2.4.3 MpuHUMN o6HapyXeHUs KOHLA CTPYKTYpbl

MprieMHKK 0BHapyXuBaeT KoHeL, CTPYKTYpbl, Koraa Hukakue 6aiTol He obHapyxveatoTcs Ha PUSUHECKOM
YpOBHE B TeYeHUe 3afaHHoro npomexytka spemeHu (TAOM). B aTom cnyuae npueMHUK nepeknodaeTca us
pexuma npruema B peXxnm oXXmaaHus, B KOTOPOM OH aHanuampyeT Nosy4eHHYo CTPYKTYPY W FOTOBUT CTPYKTYPY
oTBeTa. Korga cTpykTypa oTBETa roToBa, CTaHUMA NepEKnoYaeTcs B PEXUM Nepeaadi.
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2.4.4 ®opmaT o6MeHa npy UCTAaHUMOHHOM CHYUTbLIBAHUU
2.4.4.1 Tunosol npumep nepegadn, ceo6ogHoM OT OLLNMOOK

1 6 1 1 1 2 R1

AG N ADS | ADP | COM | TAB | CRC —> 12 GaiiToB

Ot INCY K BTOPU4HOA CTaHUUK

MNone aaHHbIX. Mo3BonsieT cneuu-
h1LMpOBaTh TUN AaHHbIX

COM = ENQ

1 6 1 1 1 2 R2

N ADS | ADP | COM | TAB [aHHble CRC <€—— 12-128 GaiitoB

Ot BTOPUYHOIA cTaHuuM Kk MNCY

Mone paHHbIX

v

COM = DAT

2.4.4.2 MpumMep nepedayn AaHHbIX HECKONBKUMU CTPYKTYpamu

1 6 1 1 1 2 R1
AG N ADS | ADP | COM | TAB | CRC o
| I
ENQ TABi
1 6 1 1 1 2 R2
N ADS | ADP | COM | TAB HaHHble i CRC <
DAT TABi
1 6 1 1 1 2 R1
N ADS | ADP | COM | TAB | CRC _>
ENQ TABj
1 6 1 1 1 2 R2
N ADS | ADP | COM | TAB HaHHble j CRC —
DAT  TABj

10
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MCY cnocobHo cuuThbIBaThL gaHHbIE NocnegoBaTensHo cornacHo chopmaty obmMeHa, onpeaesieHHOMY BhiLLie.
EAWMHCTBEHHBIM MHULMMPYIOLLMIA 3anpoc HeoBXoaum B Havane obMeHa.

O6MeHbl 4O0MXKHBI BbITh cornacoBaHbl € MOMHBIM BpeMEHEM CBSA3M U BpeMeHeM nepefayn CTPYKTypbl 1
oTeeTa (noapobHo cMm. B 2.6).

MakcumansHoe uncno ngeHtudmkatopos TAB(i), reHepvpyeMbix B TeueHne obMeHa, — NsiTb.

2.4.4.3 NMpumep naeHtudmkaumm TAB(i) Hen3BeCTHOM BTOPUHHOW CTaHLIMK

1 6 1 1 1 2 R1
AG N ADS | ADP | COM | TAB | CRC —> 12 GaiitoB
L 1
ENQ
1 6 1 1 2 R2
N ADS | ADP | COM | TAB <€—— 11 Gaiitos
DRJ

2.4.5 ®opmat 06meHa npu AUCTAHLIMOHHOM NPOrpaMMUPOBaAHUN
Mprmep nepenaum 6e3 ownbok

1 6 1 1 8 8 2 P1
AG N ADS | ADP | COM | ZA1 | ZA2 | ZDT | CRC —> 28 — 128 GaittoB
L ]
NA1 | O
[aHHbIe AUCTaHUMOHHOIO
> nNporpaMMupoBaHus
(1 - 101 Gaiir)
COM =REC NaHHble uaeHTUgMKauum
—> (16 GaittoB)
1 6 1 1 8 8 2 P2
N ADS | ADP | COM | ZA1 | ZA2 | ZDT | CRC <€—— 28— 128 6aiitos
NA1K| NA2
OTBeTHbIE AaHHbIEe AVCTAHLMOHHOIO
5 nporpamMMupoBaHust
(1 — 101 Gait)
COM = ECH [MaHHble uaeHTUgUKauum
—> (16 GaittoB)
1 6 1 1 8 8 2 P3
N ADS | ADP | COM | ZA1 | ZA2 | CRC ——> 27 GaiitoB
0 [NA2K
COM=AUT [aHHble ngeHTUUKaumum
> (16 6GaiitoB)

11
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1 6 1 1 8 8 2 P4
N ADS | ADP | COM | ZA1 | ZA2 | CRC <€— 27 GaiitoB
0 0

Mone obHynsaeTca

- > COm=EOS (16 GaiiTos)
1 6 1 1 2 P4’
N | ADS | ADP | COM | CRC <—— 11 6aitros
COM = ARJ
unu
COM = DRJ

YkaszaHHbIli 06MeH COCTOUT U3 YETLIPEX CTPYKTYP, NepesaBaeMbIX NOCNefoBaTeNbHO 3a BpeMs nepeaayu.
B none gaHHbIX Nepeble 16 6aiTOB coxpaHeHbl Ans Lenei naeHtudgukauyn. detany naeHTMdukaumMm onucbIBa-
totca B 2.9.3.1. Janee, ecnu cneludukauuns npegnonaraet AByHaNPaBneHHyo naeHTUUKaLUIo U UCNoSb3yeT-
ca DES-cnctema koanposaHusi, Heobxoaumo He MeHee Tpex CTPYKTYP, YTOObI BLINOMHUTE 3Ty thyHKLMIO.

MepBas CTPYKTYpa COAEPXWT AaHHbIe ANCTaHLMOHHOTO NPOrpaMMUPOBAaHUS, KOTOPbIE 3aMUCLIBAKOTCA BO
BTOPWYHOW cTaHuum 6e3 NpoBepKM NpaBUbHOCTW 1 NocklnatoTest 0bpaTHO B cneaytowlei cTpykrype P2. 3atem
cTpykTypa P3 nepepaetcs AnNA 3aBepLUeHUs ABYHanpaBneHHoN naeHTudukaumu.

Cny4au, Korga BTopuYHas ctaHums nonyyaet P3:

- eCN MAEHTUDUKALUS NpaBUIbHA Y AaHHbIE AUCTAHLMOHHOMO NPOrpaMMUPOBaHUSA, 3anNUCaHHbIe NPy No-
cbinke P 1, nogTeepxaatoTces, nonoxutensHoe nogresepxaeHune (COM = EOS) — cTpyktypa P4, 3aBepliatowias
obwmeH, noceinaetca B MNCY;

- eCN naeHTUdMKaLMs HenpasuibHa UK AaHHble AUCTAHUMOHHOIO NPOrpaMMUpoBaHUA He NoaTBepXaa-
toTCs1, BO3BpaLlaeTcsi oTpuuaTernbHoe noaresepxaeHne — ctpykrypa P4 (COM = ARJ nnu COM = DRJ).

[BYyCMbICIEHHOCTb, 04HAaKOo, coxpaHsieTcsi, ecnn P3, nonyyeHHan BTOPUYHOWM CTaHUMeN, noaTeepxaaeT
AanHble. Ecnu npu aToM cTpykTypa P4, nepeaaHHas aToi ctaHumen, nonyyeHa c owmnbkon, NCY socnpuHumaeT
370, Kak ecnu 6bl AaHHbIE He Bbiny NPUHATLI (4aXe Nocne HeCKONbKUX NONbLITOK NOBTOpUTL P3 6e3 npaBunbHOro
oTBeTa). B aTOM Ccry4yae 3a 06MeHOM B peXxMme QUCTaHLUMOHHOIO NporpammmnposaHnusa 6yaeT cnegoeats 06MeH B
pexvme ANCTaHLMOHHOMO CUYMTLIBAHUS ONS1 UCKNOHMEHWUS ABYCMbICTIEHHOCTMU.

2.4.6 UpeHTU4HOCTb O6MeHa Npu AUCTAaHLMOHHOM CUMTBIBaHUU/NPOrpaMMUpPoOBaHUMN

MpvmMep nepesanycka nocne oLwnbku

MpoBoanMbIA 06GMEH AOMKeH COCTOATL U3 0AHOro Unu GonbLuero Yicna nocneaoBarenbHOCTEN 3anpoc—
OTBET CO CTPYKTYpaMu MAEHTUYHOTro hopmarTa:

3anpoc

v

acy BropuyHas cTaHuus

OTBet

A

3anpoc

\ 4

OTBer

Ons nepsudHoi ctaHumn (MCY)3a 3anpocom Tuna AUCTaHUMOHHOTO CHUTBLIBAHWUA UM AUCTAHLMOHHOTO
NporpamMMMpoBaHUA AOSHKEH cneaoBaTh OTBET, pacCMaTpUBAaeMbIii Kak MoONoXUTeNbHoe NOATBEPXKAEHUE UK KaK
yBegomneHue o6 ownbke B TUNe nepegaHHbIX AaHHLIX (HUKAKOW nepesarnyck He NpeaycMoTpeH B 3TOM Chy-
vae).

12



rocCT IEC 61142—2011

O6HapyxeHue oLwnBKN OT BTOPUYHON CTaHLWN, CBA3SAHHOW C HEMOMHON NepeagaYeil AaHHbIX, UHTEpNpeTUpy-
eTCs1 KaK OTCYTCTBME OTBETA, UTO COCTaBMSAET oTpuuaTensHoe noareepxaeHue ana MNCY. Toraa no Hnuumatuee
MCY npeanpuHUMaeTcsi nepe3sanyck NyTeM NoBTOPEHWS 3anpoca HEBbINOMHEeHHON NocneaoBaTeNbHOCTH.

Owwnbka, obHapyxeHHas B CTpyKType oTBeTa, nosnydeHHoro MCY, nHuuumpyeT Ty e camyto npoueaypy
nepesanycka Ans HenpaeuibHO 06paboTaHHOM NocnegoBaTeNLHOCTH.

Mepesanycku nposoasTes MNCY. MakcumarnsHoe yncno nepesanyckos — aAsa. Ecnu o6MeH HeyaadeH,
HecMOTpsl Ha 3TU nonbITkK, MNCY ocTaHaBnuBaeT 06MeH co cTaHLVWeR 1 BblgaeT curHan ownGKu.

2.4.7 KoHel, 06MeHa — ¢pu3nyeckoe oTKoUYeHUue

KoHev, 06mMeHa obHapykuBaeTcsa BTOPUHHONM CTaHLUMEeR, ecrnv He NPUHATA HUKakKasa apyras CTpykTypa nocne
CTpyKTyphbl oTBeTa (Tvna R2 unu P4) B TeweHne spemern, onpeaenerHoro ana PUSNYECKOIO yposHs BpemMe-
Hem TA1OM (cm. 2.6.2.2). Ecnn  He nNpuHATa HUKakas Apyrasi CTpykTypa, To obHapyxeHue koHua obmeHa
nepekrnioyaeT CUCTEMY CBSI3U B PEXUM OXKMAAHUS, U OHA MOXET UCNOSb30BaTbCA A5 APYTUX NPUMEHEHWI.
Hwukakoi gansHenLwmin obMeH He MOXET B 9TOM criydae ObiTb BLINOHEH, ECAU eMy He NpedlecTByeT nocneao-
BaTENbHOCTb UHULIMUpPYIOLLIETO 3anpoca.

2.4.8 UHuumanu3auus WKHLI U 3aNPocChl K 3a0bITLIM CTAaHUUAM

OTu gBa pexvma He UCNONb3YIOT CeNeKTUBHYI0 agpecaLuto No NpUHLMY 3anpoc—oTBET, a OCHOBaHbI Ha
npuHUWne nepeaayv 6e3 oTeeTa B Cnyyvae MHALMaNU3aLmm LUMHbI U BO3MOXHbBIX OTBETOB B C/ly4aliHble MOMEHTbI
BpeMeHU B cfiyqae onpoca 3abbITbIX CTaHUMNA.

2.4.8.1 MpyHLMN cYUTBLIBAHWS BCEW LUWMHBI

MocpeacTeom nocrneaoBaTeNbHOrO CHATLIBaHUSA BCeil WnHbI MNCY nocne cunTbiBaHUA BCEX N3BECTHBLIX
YCTPOWCTB MOXET YyCTaHOBUTb, YTO Gofniee He umeeTcst 3abbIThIX UNW He cogepXawmxcsa B kaTanorax MCY
YCTPONCTB.

CxemaTtuyeckas auarpaMmma 1crnosib3yemMoi nocneaoBaTensHOCTH

AG Bce ycTpoiicTea, 1B WHuumanusaums
L I ——> | wuhs
YyBCTBUTENbHBIE K NepeaaHHoMy ADP
AG Yctpoiictso 1 ENQ
L1 1 l s
DAT
L ] <€
AG | YetpoicTBo 2 | ENQ\ MocnepoBarenbHoe
D AT' CUMTLIBaHUE
L I < M3BECTHbIX
YCTPOWCTB
Ha paccMaTpuBaemMon
IMHE
AG YcTpoicTBo n ENQ
L—1 1 1 >
DAT
L |
IAGI , Bce yctpoiicTea, YyBCTBUTENbHEIE K |, ASO
| nepeaaye ADP oaHomy us ; _RFO OTeeT
. - BbITbIX
epenasaembix TAB(i), ans Rso | '3
| nepepasaembix TAB(i), an | yeTpoiicT
| koTopbix FSF =0 | RSO
%

13
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2.4.8.2 dopmat CTpYKTYpbl MHALMANU3ALUN LUWHBI
1 6 1 1 2

AG N ADS | ADP | COM | CRC ——> 11 Gaiitos

ADG =ADS coMm=1IB

HdaHHas cTpykTypa MMeeT TOT Xe caMblii 6a3oBbIi hopmar, kak u apyrue. Mone agpeca BTOPUYHOMN
cTaHUMK Tenepb CIYXWUT ANA Toro, 4Tobbl agpecoBaTh BCe YCTPOMCTBA Ha LWNHe 6e3 UCKNioYeHUs, U HasbiBaeT-
cs o6LmMm agpecom (3HaveHune oT 0 A0 12 umdp). Bee ycTpoiicTBa, cBA3aHHbIE € LWWMHOW U NOATBEpXAatoLme
nepBu4HbIi agpec ADP, senaioTcs, Takum 06pasom, ycTpocTBamMK, CnocobHbIMKU BOCNPUHUMATL aapecauuio.

[HeicTBMe KOMaHAbI HULMaNM3aumm WKHLI 3aKnioYaeTcs B NepeycTaHoBKe dnara B 3TUX yCTpPOMCTBax B
Honb (DSO — donar 3abbITol cTaHumMK).

Mocne CcTpyKTypbl MHULManNU3auun Kaxkaoe ornpalluBaemoe yCTponcTeo, nonyyaa cTpyktypy R1, oTHocs-
Lytocst K Held (4To onpepenseTca NnpucyTcTBueM ee agpeca B none ADS), nokaseisaeT csort DSO (DSO = 1),
ecnu TAB nssecTteH, u Toraa 6onee He paccMaTpuBaeTcsl Kak 3abbiTasi CTaHUMS.

3a koMaHAOoM MHULManu3auun LWWHLI HUKOTrAa He cnedyeT OTBET.

2.4.8.3 dopmar sanpoca K 3abbITol cTaHLUKM U COOTBETCTBYIOLLUIA OTBET

B koHLUe nocnegosaTtenbHOCTU ANCTAHLUMOHHOTO cuMThIBaHWUS MCY MOXeT uckath 3abbliTble yCTpoicTBa (Mak-
cumyMm 5 13 100). 310 MOXKeT BbITb BO3MOXHBLIM, TONBKO €CIU MPUHATA NpeaLlecTBYoLLas NocneaoBaTeNlbHOCTb
«MHnupnannsaumm n nocnegosaTesbHbIX YHTEHUIAY.

1 6 1 1 n 2
AG N ADS | ADP | COM | TAB | CRC —> 51 GaiiT, He Gonee
1 ]
OT NCY K BTOPUYHOI CTaHUUKN
TAB = TAB(i) cnucok
ADS=ADG COM = ASO 1<n<40

OtBeTbl

A
v

OkHo 1 OkHo 2 OkHo 3
L 10 11 ]

Bbl30B 3a06bITOM CTaHLMK, KOTOPOMY NMpeawecTByeT UHULMANU3UPYIOWNIA 3anpoc, BKoYaeT obwuin agpec
ADG B none agpeca BTOpUYHOW cTaHLUMK. Bee cTaHumy Ha WwinHe, BocnpuHumatowme ADP nonyyeHHoW CTpyKTy-
pbl, UHTEpNpeTUpytoT KomaHagy ASO.

Ecrv cpnar DSO craHuuu yctaHoBneH B HoMb U agpec ADP noarteepxaeH, 4Tobbl paspelunTs oTBeT
BTOPWYHOW CTAaHLMK, CTaHLMs! cuMTaeTcsl 3abbITOM U OTBEYAET Ha 3TOT 3anpoc, €C/iM OHa pacno3HaeT Mo KpanHen
Mepe oauH u3 napameTpos TAB(i) B crincke cBoux BO3MOXHbIX TAB(i).

Ecnn dnar DSO craHumu BeictaeneH Ha DSO = 1, cTaHUMA He OTBeYaeT N OCTaeTCA B COCTOSIHUU
OXWAaHWSA Ha LUKHE.

Takasi nepegaya 3anpoca nogpasymMeBaeT, UTO HECKONbKO OTBETOB MOXeT BbITb nocnaHo B MCY.

Y1066 MUHAMU3VPOBATDL CMOPHLIE CUTYaLMK MEXAY CTPYKTYpaMu OTBETOB, Y KaXAoW 3abbIToM cTaHLMK
UMeloTCsl TPU MOMeHTa BpeMeHu Ans oteeTa. Kaxxaasa ctaHums BbiGupaeT MOMEHT BpeMeHW CryqaiHbiM obpasom.
CnyyaiiHblii BbIGOp M3MeHsieTcsl OT O4HOro 3anpoca K Apyromy, AfiMHa NpoMexyTka BpeMeHuW onpeaesieHa B
COOTBETCTBUW CO BpemMeHeM fnepeaayn oTeeTa.

1 6 1 1 1 6 2 <€—— 18 GaittoB

N ADS | ADP | COM | TAB(i)] ADS | CRC

—_— COM= RSO MNone AaHHbIX
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CTpykTypa oTBeTa noguunHseTcs obwemy dopMaty CTpyKTyphl, NpUBeAeHHOMY BhiLLe. 7-6aiiTHoe none
JAaHHbIX coaepkuT nepsblii TAB(I), ono3HaHHbIR M3 cnvcka, nocnaHHoro B cTpykType ASO, 1 6 GaliToB agpeca
3a6bITOro yCTPOCTBA, KOTOPOE OTBeYaeT.

MCY oTKPLIBAET TPU KOHTPOMUPYHOLLIMX BpeMeHHb'IX OKHa, KOTopble MOryT BbITb CONOCTaBMEHbI C Moo 13
cregyrowmx cuTyauuii:

- HAKaKOWM OTBET HEe MOCTYMWI MO TPEM KOHTPONUPYIOLLMM okHaM, MCY 3HaeT, YTo HUKakoe YCTPOMCTBO He
Ob1N0 3a0bITO HA 3TOW LLWHE;

- No KpaiiHeil Mepe ofuH oTBeT (6e3 olwnBku) nocTynun no ogHoMmy U3 okoH, MNCY sanuceiBaeT agpec
3a6bITOro YCTPOMCTBA 1 MPOAOIKAET YATaTL ero B npoLiecce nocnegosatensHoro obmMeHa, 4Tobbl OTAUYNUTL ero
OT rpynnbl 3aBbIThIX YCTPONCTB;

- OTBeT C olWubKol no ogHoMy m3 okoH, MNCY He MoXeT AelicTBOBAaTL Ha OTBET, HO OHO 3HaEeT, YTO Ha
lWKnHe uMetoTcal 3abbiTole ycTpoitcTBa. MO3TOMY OHO BbIMOMHAET elwe OAWH BbI30B 3abbiToW cTaHUMK B
NPEeAnonoXeHUW, YTO U3MEHEHWE B NpoLeaype cryyvariHoro Beibopa No3eonuT oTeeTam 6biTb NepeaaHHeIMK Ge3
OLLUNGOK.

OTa nepegava NpogoskaeTcsl, Nnoka Bce 3abblTble YCTPOcTBa He ByayT cuMTaHbI.

2.4.9 Appecauyuna. Hauano u okoH4YaHue CBA3U

Mpy NonyYeHUM CTPYKTYpPbI HULMaNU3aumMm obmeHa Bce YCTpOMCTBA — Ha LUMHE HAXOAATCs B peXume
OXWAaHusa 4na 3anucy U nHTeprnpeTauum nonyvyeHHon cTpykTypbl. Mocne naeHTudmukaummn, kotopasi, kak Mbl
npeanonaraem, ceo6ogHa OT owWMBOK, aHanuaupyeTcs agpec, YTobbl NepeksounTs CBSA3b B criedylolime
PEXMMBI.

HomuHanbHbI pexxum ABYXTOYeUHasi CBsI3b MOCPEeACTBOM NMOATBEPXAEHUS onpeaerieHHoro agpeca (ce-
NeKTUBHasi agpecalysi) B ciydae AUCTaHLMOHHOMO CHUTLIBAHUS UM NPOrpaMMUPOBaHUS.

Bce ycTpolicTBa, He ono3HaroLLme cBoW crneumdurieckuil agpec, «OTKINIoYalTCA» HEMeNEHHO Mocre aTow
CTPYKTYphbI (OTMeHa NpoToKona).

Opyrve pexumbl:

- MHOrOTOYEYHas CBSI3b CO CRyvalHbIM AOCTYNOM NOCPeACTBOM NoaTBepXaeHusA obliero agpeca B
cnyyae BbI30Ba 3abbITbIX CTAHUWIA (MHOrOTOYEYHasi CBA3b, OFPpaHUYEHHass MaKCUMYM MATbIO YCTPOWCTBaMM);

- MHOroTOYeYHas CBsi3b 6e3 OTBETOB B Cllydae WHULManu3aumm WUHbI.

2.5 O6Lwwan opraHusaLus nporokona

2.5.1 Kpatkuit 0630p

MpoTokobl 06LIMHO CrieayHoT Npasunam NOCTPOEHUS, KOTOpble AAOT UM ONpeaeneHHYlo yHUBepcanb-
HOCTb W MO3BOSSAOT MCMOSIb30BATLEA B APYriX cuctemax. bbina nogrotoeneHa sTanoHHas Mogess B3auMocBA3n
OTKpbITLIX cucTeM (BOC); aTa apxmuTekTypHas Mogenb OTKpbIBaeT hakTMiEeCKU HeorpaHUYEHHbIE BO3MOXHOCTU U,
B YaCTHOCTM, JOMNycKaeT Npon3BoSIbHOE YUCO YPOoBHEl MHAOPMALMOHHOTO OBMeHa.

CunTbiBaHWeE No NokanbHON WrHe He TpebyeT BCeX YPOBHEN, cneumdUuUpoBaHHbIX B 3TOW STanoHHOW
MOAENN, HO CYLLIHOCTb YeThIpEX M3 HUX MCMONb30BaHAa AN OnNpeaeneHns apXUTEKTyp B paccMaTpuBaeMomMm npu-
noxeHun — ato PUSNYECKUIA, KAHAMBbHBIN, CEAHCOBBIV v MPUKNAOHOWM yposHu.

B0o3MOXHOCTW 3TOro MepapXmnieckoro AeLeHTpanM3oBaHHoro hopmMaTta AoSKHbI:

- 06/1erMTb NPOEKTUPOBAHKE Y NMOCTPOEHINE MPOTOKOMA U3 CYLLIECTBYHOLLIMX 6A30BbLIX 3/IEMEHTOB MPU YMEHb-
LUEHWW 3aTpaT Ha ero yCTaHOBKY;

- YNpOCTUTL ero gelcTaue, npeanarasi opmasnsHble NpaBuna;

- rapaHTUpoBaTh NPUEMIIEMYIO HaAEXKHOCTb CUCTEMBI, B YACTHOCTM, MOCPEACTBOM CTPOroro pasaeneHus
hyHKUWIA, W, TakuM oBpasom, 3bexaTb pacnpocTpaHeHWs oLnGOoK,;

- obecneynTb BO3MOXHOCTb MoAepHU3aLuK, paclunpernsa n obenyxusaHus, bnarogapsa MoaynbHOMY
npUHLMNY;

- ONTUMU3NPOBATL NPOU3BOANTENBHOCTL.

Takum o6pasom, NpeacTaBreHHas apxXMTekTypa He onpeaensieT H1 annapaTHbIX CpeacTs, Hu NporpaMmHo-
ro obecneveHus, HO NpeacTaBnsieT KOHLEeNLUMIo opraHusaLy annapaTHoro 1 NporpaMmHoro obecnedeHust, uc-
ronb3ys NpevMyLLecTBa nepapxmieckoro U CTPyKTYpHOro nogxoaa.
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2.5.2 DUSUYECKUN ypoeeHb

YpoBeHb TecHO CBsI3aH C UCMoMb3yeMbIMU annapaTHbIMU CpeacTBaMuM U onpeaenser:

- u3nYeckme XxapakTepUCTUKK cpedbl Nepedayu;

- XapaKTepyCTUKK coeHEeHNA Mexay yeTpoicTeamm 06paboTku nHdopmaumn (DPTE) u mogemamn (ETCD),
a Takke XapaKTepuUCTUKM nHTepdelica, CBA3SAHHOMO C LUNHON;

- €nocob BbINOHEHUSI PUINYECKOrO YCTAHOBMEHWS U NPepbIBaHNS CBA3M;

- nonyaynnekcHyto 06paboTKy;

- cnocob npeacTaBneHnst 4BoUYHbIX paspagos (0, 1): YpOBHM cUrHasioB Ha JIMHWK, NPOAOMKUTENBHOCTb,
UHTepnpeTauus kogan T. 4.

2.5.3 KAHATIbHbIWA ypoBeHb

HasHaueHwve ypoBHS COCTOUT B TOM, YTOBLI ABOUYHbIE pa3psiabl (CrpynnupoBaHHbIe B 6aiiThl), NpedcTasneH-
Hble PUSNHECKUM yposHeM, Npeobpa3soBbiBaThb B CBOGOAHbIE OT OLLMBOK CTPYKTYPLI ANA CBSA3W CO criegyto-
LM YPOBHEM.

OTo BKNtoYaeT B cebs:

- POBEPKY CTPYKTYPbI LIUKINYECKUM N3BbITOYHBIM kogoM (CRC), npoBepKy NpaBUnbHOCTY ASTMHBLI CTPYKTY-
pbl 1 COAEPXKUMOr0 OnpeaeneHHbIX nonen;

- NpeobpasoBaHWe MHOrOTOUMEUHOM PU3NYECKOI CBA3N B ABYXTOUEUHOE CoeANHEHWE NOCPEACTBOM cenek-
TUBHOW agpecaLuni.

OLWwmnBKY CBA3W BO3HUKAKOT B CIy4ae OTCYTCTBUsI 0TBEeTa nocne oxugaHns TOLM (BpeMeHn 3agepkku), Uto
6yaeT BOCMPWHATO Kak OTCYTCTBUE NOATBEPXKAEHNS M 06paboTaHo MNCY nnn BTOpUYHO CTaHUMENR B 3aBUCMMOCTM
OT nopsaKa criefoBaHNs UCXOAHBIX CTPYKTYP.

2.5.4 CEAHCOBbIW ypoBeHb

YpoBeHb 06pabaTtbiBaeT koMaHabl B MocriegoBaTeNbHbIX CTPYKTYpax 1 npeactasnaeT gaHHble MPUKIIAL-
HOIO ypoBHs.

Ha aTom ypoBHe npuHumaeTcs, UTo Bce npobremsbl obHapykeHus olMboK, ceazaHHbix ¢ KAHATIbHBIM
ypoBHeM, 6binn paspeLeHsl. CEAHCOBLI ypoBeHb A0MKeH MHTeprpeTupoBaTh AedcTaus, KoTopbie TpebyoT-
CS1 OT Hero (AMcTaHUMOHHOE CUYUTBIBaHWe, AMCTaHUMOHHOE NPOrpaMMUpoBaHe CHETHUKOB, BbI30B 3abbIThIX CTaH-
LI, MHALManM3aums WiHel U T. 4.), NpeacTaBnsATs Ntobble AaHHbIe, KoTopkle HYyXHo nepegatsk MPUKITAOHOMY
YPOBHIO U MHULMUPOBATL NPoLedypy 0TBeTa, Hanpasnsasi AaHHble B COOTBETCTBUN C KOMAHAOMW K HUXKHUM YPOB-
HsIM.

2.5.5 MPUKNAOHOW ypoBeHb

CamblIi BblCOKUIA ypoBeHb. Ero 3agaya — nepecbinatb TpU TUNa A4aHHbIX:

- AaHHble nAEHTUDMKALMM, YTOGLI B HEKOTOPBIX CryYasix yAOCTOBEPUTLCS, YTO onpeaeneHHble 06paboTku
3anpocoB Ge30nacHbl 1 3aKpbITbl AN A4OCTYNa;

- faHHble, onpefensiowne xapaktep TpebyeMoi WHbOopMaLMY, WM TUM JaHHbIX B CrieayloLumx
nonsx;

-4YNCTble JaHHbIE, OTHOCSLLMECS K ANCTAHLMOHHOMY CUMTbIBAHWUIO YCTPOWCTBA, UNW AaHHble Anst AucTaH-
LIMOHHOrO NPOorpaMMnpoBaHus.

2.5.6 MexypoBHeBO€e B3auMoaencTeume

BbinonHeHWe npoTokora NPOBOAUTCA Ha KaXdoM YpPOBHE B COOTBETCTBMM C hniaroM CUHXpO-
HX3aLMN.

Cragun «npveMa—nepegadn» cregyoT 4pyr 3a ApYroM B 3aBMCUMOCTM OT pa3BuBatoLLerocsi obmeHa.
YpoBeHb He NepedaeT dpnar CUHXPOHU3aLMK K criegytoemMy, 6onee BLICOKOMY UK 6onee HU3KOMY YPOBHIO A0
Tex nop, Noka 3agava, Bo3NoXeHHasi Ha Hero, He ByaeT BbinonHeHa.

JioGast owmbka Ha cTaauuy nprema (Ha CTOpoHe BTOPWUYHOI CTaHLMW) TpaHCNMpyeTcsl BbiCTaBrieHnem cnara
oLInBKK, NpuHagnexallero ypoBHto, Ha kKoTopoM oHa npounsoLlna (cdnaru ERLI, ERSES), octaHaBnusas npo-
ABWXeHWe npoLiecca Nno YPoBHSIM 1 NOBTOPHO Nepeaasast diarn CUHXPoHU3aLum K bonee HU3KUM YPOBHAM ANs
curHanumsauum ob owwnoke.

CuHxpoHwn3auueit ynpasnseT PUSUYECKUI yposeHb Tak, UTobbl 3anpeLLieHe OIHOr YPOBHS He MPUBeso
K HeoBpaTUMbIM CUTYaLUsAM.
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YpoBeHb Cragusa npuema Cragus nepegaqvm
>t
ovanueckm | ] —1
PHILI LIPHI

KAHATIEHBIA [ L

LISES SESLI
CEAHCOBbIN —1 —1

SESAP APSES
MPUKNAOHOMN I I
v

nOpﬂﬂOK cneaoBaHNA N CUHXPOHU3aUUA HOMUHaNbHbIX yposHe|7| B nocriegoBaTeNlbHOCTU «3anpoCc—OTBET»

MpoaBwkeHWe OT OQHOIO YPOBHS K ApYroMy MOXeT CONpPOBOXAATLCA Nepeayell napameTpos 1 «bydepos
AaHHbIX», W3BECTHbIX, HANPUMEP, MO X MECTOMOJIOXKEHWIO B NaMsiTW (agpecy) M AnuHe (duncny 6artos). Takas
NHpopMaLmst MOXET BbITb SIBHOW USTN HESIBHOM.

MpyMep Nnepegayn CTPYKTypbl COBMECTHO € 6r10kaMun AaHHbIX

DOUINYECKUMA KAHATBHbIA CEAHCOBbIA NPUKNAQHON
4 Al A 4 4
N
ADS
«Bydepar ADP
CTPYKTYpbI coM COM
HaHHble OaHHble OaHHble
CRC
Tabnuub!
napametpoB

Tabnuubl napameTpoB MOTyT NOCLITATLCS HEMOCPEACTBEHHO OT YPOBHS K YPOBHIO UMW NyTeM onpeaeneHus
aApecoB 1 ANUH BCeX cocTaBnsAoWmX Tabnuy,.
MoaToMy NapameTpbl 3aHUMAtOT ONpefeneHHYH NO3WLMIO U BCerga COCTOSAT M3 OJHOMO U TOTo XKe Yucna
GaiiToB Npy Nepegave OT OHOIO YPOBHS K APYromy.
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2.6 PUSUYECKUN ypoBeHb
2.6.1 KpaTkuit 0630p annapaTHbIX cpeacTB. Bnok-cxema npyeMonepeaaTymkoB

[MeHepaTop
HecylLei BLICOKOA
yactotbl (BY)
|
PM
> & |
T‘x D i -] 1 I—
Mukponpoueccop | 1
ncy ER
RxD
-+ OeTtekTop |et=—
Tepmuuan: ETTD I Mogem: ETCD
ncy MepBuyHas cTaHUmA
LuHa
leHeparop

Hecylen BLICOKON
yacrotbi (BY)

PM
\: ] & -
—H— o< TxD
] MukponpoLieccopHoe
ER YCTPOWCTBO
RxD R'
»1 [etekTop T | — | ——
1
| O6Hapyxetue AG
L —p] (MHMLMMPYIOLLETO —PE - Os"azyé"e““e
3anpoca)
Mopem: ETCD I TepmuHan: ETTD
TapudHoe ycTpoiicTBO BropuuHas craHums

f v

K apyrum
YCTPOMCTBaM

Hecyuwas BY, HenpepbIBHO reHepupyemast reHepaTopoM, MoCTYNaeT Ha OavH U3 BXOAOB CXeMbl coBnage-
HWA, @ Ha ApYroi BXof KOTopoi noctynaet curdan TxD, Mmogynuvpyrowuin Hecywyto BY. BeixoaHon nopT Ha
MukponpoLeccope TepmvHana ETTD nossonsier mogemy ETCD nepekniodaTbes Ha nepeaady unu npuem. B
pexuMe oXuaaHus MoaeM rnepexniodeH Ha npuem (nocpeacteoMm E/R), BeHTUNb 3akphbIT. NoaToMy Mogynupo-
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BaHHbI cUrHan, nepegasaemblii No LKHE, MOCTOSIHHO NOCTYNaeT Ha BxoA npoueccopa RxD. MNporpammHoe obec-
neyeHune 6nokupyeT nocnegosaTenbHbl nopT ETTD v He gaeT noaTeepXkaeHWs Ha npreM (nocnegosaTesibHbIi
nopT He paboTaeT B MOSIHOM AYMNIIEKCHOM PeXume).

Ha cTopoHe nepB1YHOM CTaHUMK cucTeMa He AoSKHa obHapyxu1BaTh 0bLLue 3anpochl.

Ha cTopoHe BTOPUYHOI CTaHLW NporpaMMHbIiA MK annapaTHbIid 06LLMiA 3anpoc AomKeH 0BHapyKUBaTLCS.

HeTanbHoe onncaHwWe annapaTHbIX KOMMOHEHTORB, UCMONb3yeMbIX B MOAEMAX, U XapaKTepuUCTUKK cpeabl
CBsI3V MpeAcTasneHsl B pasgene 4.

2.6.2 XapaKTepUCTUKN UHULIUMPYIOLLIErO 3anpoca

MHWUmUpyloWwnin - 3anpoc — 3To onpedenieHHas nocrnefoBaTeNbHOCTL CUTHANOB, 3agadeit KOTOpoW
ABNSAeTCA ycTaHoBneHne dyHKUMKU nocrefoBaTensHoro npvema uHgpopmaumm MrukponpoLeccopom B pexume
oXnaaHvs.

YkasaHHas nocnegoBaTenbHOCTL COCTOUT U3 HEMPEpbIBHOW HecyLLel YacToTbl, FfeHepupyemoii B TedeHue
100 mc (Bpemsi uHMummupytoLero sanpoca — TAG).

2.6.2.1 lMNpegcTtaenexHve Ha WWHe

VHuumMpyloLumit sanpoc MepBiii Gaitt

v

A

v |

«Hauyano» «KoHeuy»
nepeoro nepeoro
Gaiita GaWTa
CTPYKTYpbI CTPYKTYpbI
TAG - TA10

TAGM — MUHMMAanNsHOE BpEMSt UHULUMPYIOLLIEro 3anpoca, pasHoe 50 Mc,
TAGM — makcumanbHoe Bpemsi MHULMUpYtoLero sanpoca, pasHoe 150 Mc.

2.6.2.2 MpurHuun obHapyxeHusi. YCTOWYMBOCTbL K NOMexam
3a KoHLoM obLiero 3anpoca AoMmKeH crefoBaTth NepBbivi 6anuT CTPYKTYpbl NOcne BpeMeHHOW 3afepkKu
TA10 Tak, 4To6hI

TA1Om <TA10<TA10M,

rae TA10Om = 30 mc, TATOM = 160 mc.

MpuMeyaHune—ocne OkOHYAHUS MHULUNPYIOLWETO 3anNpoca BTOPUYHASA CTAHLUA UMEET MaKCUMYM BpEMEHU
TA10Om ans nepexoga B pexum npuema.

B TeveHwue o6Luero 3anpoca nobas noMmexa, npepbisatoLias Hecylyto 6onee yem Ha 100 mMc, peuHuumanu-
3upyeT napameTpbl 0GHapyxeHus obLuero sanpoca.

MoaTomy NpucyTcTBUE Hecylle B TedyeHue 50—150 mkc 6e3 nomex, No AnNUTeNbHOCTU He NpeBbILLatoLLIMX
100 MKC, UHTEPMNPETUPYETCS KaK UHULIMMPYIOLLMIA 3aNpOoC U «NPUBOAUT B FOTOBHOCTL» BTOPUYHYIO CTaHLIMIO ANA
npvemMa 6aiToB cneayoWwmx CTPYKTYp.

2.6.3 XapaKkTepucTUKU nocneaoBaTenbHOCTeN nepeaaun/npuema

B cOOTBETCTBUM CO CXEMOiA, MPUBEAEHHOM HUXe, XapaKTepucTUKK nocneaoBaTeribHOCTU nepedayn/npuema
onpegerneHsl ganee.
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2.6.4 BpemeHHas guarpamma (HoMUHanbHas)

TAOM
ncy: E/R Mepepgava Mpuem »| [lepegaua
t
Iy
AG
Mcy: TxD |_| |_ _____ l
’ T
CrpyktypaP —> S Crpyktypa P « S
AG r A N\ s A N\
Ha wuHe .I.[l |T |T

YetpoiicTeo:
"R ﬂpwe/

YeTpoiictso: TA10 \ TAOM |L10.

Mepenava Mpuem

lad

MoaTBepxaeHue
RxD

~yY

YcTpoiicTBO: T
TxD

2.6.4.1 KommeHTapuu

YpoBHU Nepegaymn/npruema Ha LinMHe onpeaensoTcs B pasaene 4.

MepBoli CTPYKTYpE, NepegaHHoO NepBUUHON CTaHLMER, NpedLlecTByeT 06LUMIA 3anpoc HOMWHANBHOW Anu-
TenbHocT 100 Mc. B3TOT curHan reHepupyeTcs nocnefosBaTtenbHbIM NOpTOM NepeaaYn, ucnonbayemsim (TxD), n
3aTeM Moy nMpyeTcs HecyLLeln YacToTol.

BaliTbl B KaXd0 CTPYKTYpe, NepegaBaemMoli NEPBUYHOR UM BTOPUYHON CTaHLIMEN, NepeaatoTest B 06paTHoiA
noruke:

- norudeckuin yposeHb 1 oT TXD nnun RxD (oTcyTcTBME HecyLleln Ha WnHe);

- nornyeckuii yposeHb 0 oT TxD unu RxD (npucyTcTBre HecyLUel Ha LUWHE), YTO MepeBOAUTCS B criedyto-
LiMe curHanbl 4ns nepegadn ogHoro 6anta

Crapt Cron CrapTt Cron

v oo V

| ] :

ETTD/ETCD-uHTepteiic Ha wuHe
(R x DIT x D)
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Mocne ToOro kak CTpykTypa WU cTon-6uT nocnegHero 6aiita nepepgaHbl, Ha wWuHe Gonee He Gyaer
Hecyllleil; aHanorMvyHo 3agepxku Mmexay 6Gavitamu 6yayT kogupoBaTbCsl OTCYTCTBMEM Hecylleld Ha
LUWHe.

Cron-curHanbl NPUHUMAKTCA Kaxapli pa3, Kkorga obHapyXuaeTcsi KoHew, CTpYKTypbl. Kputepuii obHapy-
XKeHWst — 3To HenonydveHue 6ainToBs B TedeHWe 3agaHHoro BpeMeH TAOM = 40 mc (MakcumarbHoe Bpemsi OTCyT-
cTeus 6ariToB). OBHapyxeHe KoHLUA CTPYKTYpPbl BbI3bIBAET MHTEPMPETaLLMIo NOoNyYEeHHOW CTPYKTYPbI U CBSI3aHHbIe
C 9TWUM L4eicTBKS, BbINOHAeMbIe Ha Bonee BbICOKMX YPOBHsIX NpoTokona. Jlormyeckun aTo genaeT HEBO3MOX-
HbIM MocrefoBaTe bHbIA NpUeM. ATOT KpUTepuii 0BHapyXXeHWst 03HavaeT, YTo HUKakas nogobHas nocnegosa-
TeNbHOCTb He A0/MKHA BMELLMBATLCA B Nepedady CTPYKTYpbl Nnpexae ee okoH4aHus. Kpome Toro, aHanus npo-
JONMKATENBHOCTY 0OMEHOB MOKa3sbIBaET, YTO MakcMMmarbHOe Bpems Ans CyMMbl 3agepkek Mmexay 6aitamu B
CTPYKTYpe [omkHo B6biTk: TACEOM = 30 mc (MakcMmarnbHasi COBOKYMHas 3agepxka Mexay bartamu). 31oT
napameTp Oyaet obecrnevmBaTbCs TONBKO NepeaTiyMKoM U He NPOBEPSeTCS NPY NOMYYEHNUN.

Mogem moxeT BbITh NepekstodeH Ha nepedady, kak ToNbKo 0BHapPYKeH KOHeL, CTPYKTYPbI (M Mpruem 3aKoH-
YeH) UNn TONbKO Korda CTPYKTypa HadnHaeT nepegasatbes. Oba 3T pakTa A0MKHBI ObITb BO3MOXHBLIMU 1 HE06-
XOAUMBIMU, YTOBbI MPOTOKON B LieIoM paboTan A4oMKHbIM 06pasoMm.

Korga koHew, cTpyKTypbl 06HapyXeH B pexume npuema, nepsblii 6aliT CTpyKTypbl 4OMmkeH ObiTh NepegaH
B TeYeHUne BpeMeHu, TpebyeMoro Ans BepXHUX YPoBHeN, YTobbl 06paboTaTh NonyYeHHyH MHOpMaLIMo U NoAro-
TOBUTbL CTPYKTYPY OTBeTa. 3TO Bpemsi Ha3BaHO «BpeMeHHOI 3agepxkoii KAHATIBHOIO yposHsi» (TOL), makcu-
ManbHoe 3HadveHue kotoporo TOLM = 100 mc. OHo He BKItouaeT BpeMs nepegadn nepeoro 6ainta, Ho 4ONOMHS-
eTCs BpeMeHeM A0 Hadana nepeoro nepeaaHHoro baiTa.

Moaem nepekniovaeTcsi ¢ nepedaydn Ha npueM fornyeckn nocre nepegaydn cton-6mra nocnegHero 6arita B
CTPyKTYpe. OTa AnuHa hakTyecky n3secTHa nporpaMmMHomy obecriedeHuto nepegayn, KOTopoe 1 onpegensieT
MOMEHT NepeKroYeHns Ha Mprem.

2.6.5 Cocrosiiua Ha PUSUNYECKOM ypoBHe

2.6.5.1 Cxema coctosiHuin Ha PUSUHECKOM yposHe

2.6.5.2 OnucaHue coctosiHnini Ha PUSUYECKOM ypoBHe

Obwpe npuHUMNbI

Bcemu cocTosiHUAMMK Ha YpOBHE, CBSI3aHHOM CO BPEMEHEM BbINONHEHUS, YPABAAOT «3aaepXKKn», MapKu-
poBaHrHble TOXXX. Mo onpegeneHunto «3agepkka» NPOUCXoanT NnapanesnbHO C BbiNONHEHNEM AeNCTBUA, COOT-
BETCTBYOLMX cocTossHUI. OHa NepeycTaHaBnMBaeTCsl BCSKUIA pa3, Korga paccMaTpuBaemoe COCTOsIHWE JOC-
TUrHYTO, KpoMe 3agepxku ceasm TOCO, koTopasi ynpaBnsieT NonHOM NPOAOIKUTENBHOCTLIO 0BMeHa n paboTa-
eT napannesnbHO CO BCEMU COCTOSTHUAMU, HaunHasi ¢ cocTosiHWA «MpuHATE 6aiTbi», AocTUraemoro Npu cobbITun
«0BHapyxeHue obLLiero sanpocay.

3anepxkn, mapkupoBaHHble TAXXX, UCMOMHSIlOTCA nocnegoBaTenbHO € BbIMOMHEHWEM AeACTBUIA
paccMaTpuBaeMoro coctosiHust. OHY nepeycTaHaBMBalOTCA U NOATBEPXKAAOTCS B MOMEHT 3aBepLUeHUs aeii-
CTBUS.

PasnuyHble BpeMeHHbIe MHTepBasibl OTCHUTLIBAIOTCSA YacaMu (TaiMepamu), YactoTa KOTOpbIX BbibupaeTca
Takum ob6pazom, UTobbl 6bITb COrnacoBaHHOM C onepaumsiMM CUHXPOHU3ALIMK, onpeaensaeMbiMy B NPUNOXEeHUN.
Yacbl oTCUUTLIBAIOT BpeMs napaniensHo ¢ genctenamm PUSUYECKOIO ypoBHs.

®USNYECKUA ypoBeHb NpUBOAUTCA B FOTOBHOCTb U CU HXpOoHU3MpyeTcsl, ecnu obwnii  3anpoc
oBHapyXXeH Norn4eckn Unmn rusndecku, MpU ycnosum, YTo KpUTepum NoaTeepKaeHs obLLiero sanpoca Bbirnos-
HeHbI.

OpHako B 3aBUCHMOCTU OT TuMa paspabaTbiBaeMoro ycTpoicTBa BOIMOXHO ocTasnTs PUSUNYECKUA ypo-
BEHb B NMOCTOAHHOM OXWAaHWW; 3anyck byaeT akTUBMPOBAH TONLKO NpU obLLEeM 3anpoce; 3Ta Onuus 3aBUCUT OT
YCTPOWCTBA, KOTOPbLIM AOMKHbI YNPaBNsATL BHE MPOTOKOMA YTEHUA MO NOKaNbHOM LKHE.

Onarpamma 1 oTHocsILLMeCs K Hell nosicHeH s npeanonaratot, 4to PUSUYECKUW ypoBeHbs NonHOCTLIO0
OTKITHOYEH OT NOKarbHOW WWHBI AN YTEHWS MO NoKanbHOM LUMHE.
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OxvaaHve

MpuseneHve AG

B FOTOBHOCTb
ypoBHen OGHapyxeHue AG
MpueeneHve OK
B FOTOBHOCTb
SUBNYECKOIo
YpOBHS

HavanbHas
reHepauus

TOCO > TOCOM

Y
WHuymanuaauus

DPUINYECKOIO ypoBHs
Ha npuem 6GaiiToB

@ TOB > TOBM

w

TA10 > TAIOM

PHILI = 1

ERI=1 [ 120> TAOM

(e2) (PHILI = 1)

TOL > TOLM
OxupaHve
KAHAanOFO
yPOBHS TOCO > TOCOM
PAREP =0 UPHi=1 PAREP =1

OxvaaHue @/ O
t=NAO x TE
PAREP =0
TOCO > TOCOM ALEA = 1
TRO > NAO x TE
Mepepaya GaiToB
TOE > TOEM

ALEA=0 ALEA =1

CocTosiHne 0

O6was nHnuanmaauus npotokona. Bce nepemeHHble Ha Bcex ypoBHSAX, TpebyeMble Ans BbINOHEHUS
obmeHa B LiesioM, UHULManMsnpyroTcst B 3TOM cocTosHUW. CTapTyeT Taimep 3agepxku ceasu TOCO.

CocTtosiHne 1

MepenHnumanmaaums PHILI.

Mpvem BaitToB. Kaxaplid nonyyeHHbIR 6aiT coxpaHseTcs B 6ydeTe, KoTopbld ByaeT nockbinaTbCs K Bepx-
HWUM YPOBHSIM AN1s1 06paboTKK.
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CocTosiHve 2

®nar cuHxpoHusauum LIPHI o1 KAHANBHOI O ypoBHS NepeBoAMTCS B COCTOAHME OXMOAHMS.

CocTosiHve 3

Mepepava 6GanToB. BepxHwit ypoBeHb noarotoBuT Bycdep unm Habop Gydepos, KOTOpbIE HYXHO
nepedaTb. MIx mecTononoxeHne W anuHa nepegaHel PUSUYECKOMY ypoBHIO Ansi 3TOTO COCTOSIHUSA
nepegavu.

CocrtosiHve 4

Mo ncteuerHun sBpemerHn TRO = NAOXTE (NAO — cniyyaiiHoe uncno ot 0 4o 2, nocTynatoLiee oT BePXHMX
ypoBHelt). Bpemsi TE dmkcmposaHo. B 3ToM cOCTOAIHUM MOAEM HAXOAUTCA B pexxume npuema. TE yctaHoBneHo
paBHbIM 500 mc.

CocTosiHue 5

3akpbIThe duandeckoit cesan. PUSNYECKUM yposeHb oTknioHaeT Bce BEPXHME YPOBHW U OTKIOYaeTCs
cam.

Bce ypoBHU NpoToKkona, TakmM 0bpasoMm, Ae3akTUBUpYoTCS.

2.6.5.3 OnuncaHwe cobbiTnii Ha PUSNHECKOM yposHe

A — curHan Hecyulelh 6en obHapyxeH B TeveHne BpemeHn TAG B avanazoHe TAGm — TAGM, uto
No3BOIsIET BCEM YPOBHSIM MPOTOKOa Nepeiitu B cocTosiHne oxugaHus, a PUSUNHECKOMY ypoBHHO akTUBMPO-
BaTbCS NOCpeaCcTBOM Nepexoaa B cocTosiHve 1 «npuem 6anToB». 3To cobbiTne Takke CBA3AHO C MOMHON UHULM-
anusauueit npoTokona u uHuupManusaumnen spemerHHon sagepxxkn TOCO.

a1 — npeBblleHne BpeMeHn oTcyTcTBUA BaiiToB TAO 03HauaeT, YTo 3TO MOXET ObITb NAEHTUDULMPOBAHO
KaK koHeL, npuemMa cTpykTypbl. CobbiTe Toraa obycnaenueaeT BbinonHeHe KAHANBHOIO ypoeHs nocpes-
CTBOM 3aMeHbl pnara cuHxpoHusauumn PHILI = 1.

OT0 cobbITHe ABNSAETCA CTaHAAPTHLIM BbIXO40M U3 COCTOSIHWSA 1, Koraa He 6b1no 06HapyXXeHo NpeBbiLle-
HWS1 HUKaKOV BpEMEHHOW 3adepXXKn, 1 OBMEH NpU 3TOM He 3aKOHYEH.

b1 — npeBbliLLeHVe BpemMeHn 3agepkkun Ans nepsoro 6aita TA10 ocTaHaBnNUBaeT NPOTOKON NOCPeaCTBOM
nepexofa B COCTOsIHWE 5. 3TO COBbITUE 03HAYaET, YTO 3a NepekioyeHMeM Mogema Ha npuem He nocnegosana
oXungaemas CTpyKTypa.

CobbITve ykasbiBaeT, KpOMe BCero Npoyero, YTo pectapta He NPon3oLLIio, U NPOTOKON MOXeT BbITh Npe-
pBaH (HanpumMep rnocne nepeaavn CTPYKTYpbl AUCTAHLUOHHOTO CHUTLIBAHNS).

c1 — npeBsblleHne BpeMeHU 3aepXkv nocneaoBaTenbLHOro onpoca craHuui (tTuna «nynemet») (TOB)
Mo3BoNsAeT OTKNIOYUTL NPUEM, eCNU 3afepKka NPoACcIHKUTEeNbHee BpeMeHU nepedayn AN MakCumanbHOro
yucna 6anToBs, BKNOYaa CTPYKTYpy (128 6aiiToB) NNOC COBOKYNHYIO 3adepxky Mexay 6antamv (TACOM)u
10 Y%-HbIh AoNycK, YTOBLI Y4ECTb NOrPELLHOCTU UBMEPEHUS BPEMEHMW.

4
TOBM = (%+TACEOM] x 1,12+ TAOM,

TOBM = 1360 mc.
TOB koHTponNUpyeT nocrnegoBaTerbHbI ONpoc ctaHuui MCY.

NMpumeyaHune — [MpoBepky BPEMEHN MOXHO 3aMEHUTb KOHTPONEM HaZA MaKCUMasnbHbIM YMCNIOM GaiiToB,
KOTOpbIe MOTYT GbITb NepeaaHbl B CTPYKTYPE, YTO OAET SKBUBANEHTHLIN pesynbTar.

d1 — npeBbllWeHWe BpeMeHU ycTaHoBKM TailMepa cesian TOCO, ato obycnaenvaeT nepexos B COCTOsI-
HWe 5. 3TOT Tanmep UHULMAanNM3UpyeTcst TONIbKO OAMH pa3 BO BpeMS NOSHON MHULManMsaumm npoTokona.

a2—b2—c2—f2 — BosBpaLleHue BepxXHWX YPOBHEW K CUHXpOoHU3auun nocpeacteom LIPHI =1 ykasbiBaeT
TeM CaMbIM, HYTO UX AENCTBUS 3aKOHUYEHbI, U 0bycnaBnuBaeT nepexoa K coctosHuio 1, 3,4 unm 5.

37U cobbITuA 3aTem anddepeHLMpYIOTCS B 3aBUCUMOCTM OT COCTOAHUA TpeX napameTpoB PAREP (otcyT-
cteue oteeTa), ALEA (cnyuaiiHoe) u ERLI (owumbka KAHAJIbHOIMO yposHsa). PAREP npegnuceisaet PUSUYEC-
KOMY ypoBHIo nepexofl B COCTOsIHUE KOHLIa NpoTokona 6e3 nepegayun CTpykTypbl 1 6e3 oxuaaHus nepesanycka.

PAREP yctaHaBnuBaeTcsi BepXHUMW YPOBHSIMU, Koraa:

- NnpoBoAnTCs paclundpoBka komaHabl IB (MHUMLManu3aums LWKHDI);

- 06HapyxeH agpec ADS, He siBnsiloLLMIACA aapecoM YCTPONCTBA;
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- komaHaa ASO (BbI30B 3abbITbIX CTaHLMIA) agpecyeT YCTPOWCTBO, KOTOPOe He Bbl1o 3abbITO UMK K KOTOPOMY
He obpallianunce;

- 0bHapyxuBaeTcsi nepBuYHbIN ADP agpec Hen3BeCTHbI BTOPUYHO CTaHLUMN.

ALEA ycTaHaBnusaeTcs BEPXHUMM YPOBHSIMU, koraa obHapyxeHa komaHga ASO. OHa coobLyaeT ycTpoii-
CTBY, BHE 3aBMCMMOCTW OT TOro, 6bIN0 1M OHO 3a6bITO UMM HET, UTO HE OXWMAAETCS HUKAKOro Nepesanycka nocne
nepegayun UM CTPYKTYpbl OTBETA.

a2 — cobbiTne LIPHI = 1, cBszanHoe ¢ cocTosiHmeM (PAREP = 0 n ALEA = 0), ykasbiBaeT, 4To OTBET
AorKeH BbITb NepedaH 1 oXxuaaeTcsi nepesarnyck.

b2 — cobbiTve LIPHI = 1, cBaizaHHoe ¢ cocTosiHnem (PAREP = 1), koraa HUKakoi 0TBET He A0S KeH nepeaa-
BaTbCA.

c2 — co6biTve LIPHI =1, ceazaHHoe ¢ cocTossHneM (PAREP =0 nALEA =1), korga oTBeT AoskeH ObiTb
nepedaH c 3afiepXkoi (CocTosiHUE 4).

d2 — npeBbllleHne BpemMeHY 3aaepxkn cesasn TOCO.

e2 — npesbiweHune BpeMeru 3agepxkn KAHAIIBHOIMO yposHs TOL, koTopoe thakTUiIecku KOHTponupyeT
BPEeMS! BLINMOMHEHWS HA BCEX BEPXHUX YPOBHSX NOCNE TOro, Kak 6bli 06Hapy»KeH KOHeL, CTPYKTYpPbl U YCTaHOBIEH
dnar cuHxpornsauum PHILI = 1 mexay PUSUHECKNM n KAHATTbHBIM ypoBHSAMU ¢ ycTaHOBKOW B 0TBET dorara
cuHxpoHusaumm LIPHI = 1. 3To cBazaHo ¢ nepenHuumanmaaupeli Bcex BepxHux yposHei (KAHAJIbHOIO, CEAH-
COBOIO n NMPUKNAOHOIO) — B cocTosiHWK 0.

f2 — cobbiTve LIPHI = 1, cBazaHHoe ¢ ERLI = 1 (owwnbka KAHANBHOI O ypoBHsi), 03HavaeT, 4To olumnbka
Obina obHapyXkeHa Ha BepxHeM ypoBHe. [Mpy 3TUX COCTOSIHUSIX YCTPOWCTBO BO3BpaLLaeTCsl B COCTOsIHME 1
«npvem 6aToB» ANA OXUAAHWS Nepesanycka oT NePBUYHON CTaHLMK.

a4 — BpemMeHHan 3agepxka TRO = NAOXTE pgocTurHyta v paspellaeT nepexoq B cocTosiHue 3 ans
nepegavv CTPYKTypbl OTBETA 3a0bITON CTAHLMW B OAHO U3 paspeLleHHbIX BPeMEHHbIX OKOH.

b4 — npestbIlWeHne BpeMeHn 3agepxku cessn TOCO.

a3 — BbIxo4 nocrne nepegayn cTpyktypsbl, rae ALEA =0 (cTpykTypa, koTopasi Tonbko uto 6blna nepeaa-
Ha, He ABMAETCS OTBETOM Ha 3anpoc 3abbiToit cTaHLmm). PUSUNUECKUIN yposerb BosspalliaeTes B cocTosiHue 1
Ansi nonydeHus noboi nocneayoLen CTpyKTypsbl.

b3 — BbIXoA Nocne koHUa Nnepegayvn cTpykTypbl, rae ALEA = 1 (nepefaHHas CTpykTypa sIBNsieTCA oTBe-
TOM Ha 3anpoc 3abbiToil cTaHuumn). PUSUYECKU ypoBeHb 3HAET, UTo He OKMAAeTCs HUKAKOro nepesanycka
WNKn CTPYKTYPEI. [03TOMY OH MOXET NepeKiouUTLCS B COCTOsIHUE 5 AN pazbeanHeHus.

YCTPOICTBO He A0IKHO BO3BPALLATLCS B COCTOsIHUE 1 TaK, UToObl HE MPUHUMATL CTPYKTYPLI, NepeaaHHbIe
APYrMMK CTaHUMAMM.

¢3 — BpeMeHHana 3agepxka nepepadun (TOE) octaHaBnuBaeT nepefavy, ecnu oHa NpoaosmkuTensHee
TOEM.

4
TOEM = 1_22‘% + TACEOM,
TOEM = 1100 mc.
d3 — npesbiweHne BpemeHn 3aaepxkun ceasn TOCO.
MpumeyaHune—TOCO Gyaer obHapyxeHa C TOYHOCTbIO, OFPAHUYEHHOW MaKCMManbHON NPOAOCIHKNTENb-

HOCTbIO MnocneaoBaTenbHOCTUN «3anNnpoC—OTBeT». I'IoaTomy OHa MOXeT ObITb npoeepeHa ToINbKO B Havane CcoctoaHnA 1.

B — camooTksitoueHne PUSUHECKOIO yposHA nocine BeIKITIOYEHUs1 BCEX YPOBHER NpoTokona.
2.6.5.4 Cxema HeCKONbKUX NPUMEPOB COCTOSAHUN
AvcraHumoHHoe cunTbIBaHWe. Tunosow npumMep

b1
5

=]
[~

a2
a3

-]
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AuctaHunoHHoe nporpammupoBaHue. Tunosoii npuMep

— af —
A m —1 1 2

a2

— a3 S

al

a2

B b1 E a3 E

WHnupmanmsaums WwinHsl. TUNoBor npumep

b2
H

Cxema Takke NMpUMeHUMa B Criydae, ecrv 3anpoc 3abbiTon cTaHUmMW agpecyeT He 3abbiToe yCTPONCTBO, U
B Cryyae AMCTaHLMOHHOIO CHUTBLIBAHWUS UM AUCTAHLMOHHOIO NPOrpaMMUpPOBaHUS, UHULIMUPYIOLLLEro CTaHUMIo,
yell agpec He coBnagaeT ¢ agpecoM nepeuyHoro 3anpoca ADP.

MpuMep nepesanyckoB, 3a KOTOPbIMU CReAYET NpaBuUbHOE AUCTaHLIMOHHOE CUMTbIBaHWE Npu ownbke, 0b-
Hapy>X€HHOWN BTOPUYHON CTaHUMe B BEPXHUX YPOBHSIX.

1
. o 12

f2
=[]
| L

f2
T 2]
L L

a2

b1 a3
5 1 |
D L

[e]
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2.6.6 Cxembl pasgeneHUs BpeMeHU
2.6.6.1 TunoBble NpuMepbI (Mp1MBeAeHbI CO CTOPOHbBI BTOPUYHOR CTaHLIMK)

3anpoc OtBer 3anpoc Oteer
AG — ~— — —
TAG
> Oxupa- Oxupa-
Hue Hue
n
BropuyHas Mpuem Mepenaia Mpuem epenata Mpuem
cTaHuus (
A10 TA10 A10M
TAOM TAOM
—> >
SUSNYECKUIAL
TOB TOB
TOE TOE
OL TOL
TOCO
L -
. OxupaHuwe OxuaaHue Oxupanne Oxnaanve Oxupanue
KAHAIIbHbIA } t il
~ OxupaHue 6|)Mnaﬂue OxmpaHue dﬂauue OxupaHue
CEAHCOBbIN 1 1 i }
. OxupnaHue Oxugaxve OxugaHue
MPUKNAOHOU

TAG =100 mc, TAOM =40 mc, TA1TOM = 160 mc, TOLM = 100 mc, TACEOM = 30 mc, TOCOM = 15,
TOEM = 1100 mc, TOBM = 1360 mc.

2.6.6.2 lNMpymep ownbku npu npueme (NpUBeaeH Co CTOPOHbLI BTOPUYHOHA CTaHLUK)
Mpumep cooTBeTCTBYET CObbITUAM €2 1 f2 Ha cxeme PUSNYECKOIO ypoBHS, COOTBETCTBYIOLLUM NPEBbI-
weHuio Bpemeru 3agepxkn KAHATIbHOIO ypoBHs unu ownbke Ha BepxHux ypoBHsAX (ERLI = 1).
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MoBTOpHBLIA
3anpoc 3anpoc
AG —— ——
////
TAG / ?
BropuuHas Mpuem OxwvpaHve / A Mpuem
cTaHuus /l /
z7zIn
TA10 / /
TA10 Z
9%
TAOM TAOM
> /
DUSUYECKUNMS % /
TOB N / /] T0B
%
TOLM ;%/ oL ___
TOCO ///
AV
Oxwuna-
. OxupaHve OxuaaHve "/ / Hue
KAHANBbHbLIN 4 / ——————
Oxupa-
. Oxupanve / A Hue
CEAHCOBbI / ——————
/ Oxuga-
Oxupanve / / Hue
MPUKIIAIHOM A e
Mpuem / Nepe- [ pem
MepBu4Han ~ Mepenava — Aava
craHuus PUSUHMECKUA / ------
TREPR Min Max
OkHo noBTOpa,

Bpewmsi nosTopHoro 3anpoca MNCY nocne nepegayu:
TREPRmin = TAOM + TOLM;
TREPRmax =|TAOM + TOLM + (TA10M — npofo/mknTensHocTs 1 6aiiTta).|

paspelueHHoe gna MCY

Bpems npureeaeHo Ang BTOPUYHOM cTaHLmUu
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Mpumep cobbiTua f2 (ERLI= 1)

MoBTOpHBIN
3anpoc 3anpoc
AG D R —
7% T
TAG Zé
BropuuHas Mpuem OxupaHue // /// Mpuem
cTaHuus ( Y AVA VA4
—_ "z 7
TA10 / /
. TA10 /
TAOM / / TAOM
> / —>]
SUBNYECKUN < %
TOB | ') TOB |
> 7 >
/ /
TOL‘ TOL
> ’ ———
A
A /
TOCO ///
\ 7 VA 1 1 _ __ ~—-===
/ Oxupa- Oxupa-
N OxupaHve ERLI=1 / ‘A Hwe HUe
KAHANbHbIA i 7 ,/ -----
/ Oxvaa- Oxupa-
. OxupaHve // '/ Hue Hue
CEAHCOBbI 7 -----
/ Oxvaa- Oxuga-
. OxuaaHve // /| Hve Hue
MNPUKNAOHON 7 / -----
Mprem / / Flepe- Mpuem
MepBuyHas peva | VTET
cTaHuMA  OUSUYECKUIA Mepenaqa L //
| Min Max
OkHo noBsTopa,
TREPR — ™ paapeLuentoe ans MCY

Bpewmsi nepesanycka MNCY nocne nepegavn:
TREPRmin = TAOM + TOL npu muHumansHom TOL =0;

TREPRmin =TAOM;

TREPRmax=TAOM + (TA10M — npogomkutensHocTb 1 6aiiTa).

OnA BbILEYNOMSIHYTLIX ABYX MPUMEPOB BpeMs Nepesanycka A0MKHO BbITb B UHTepBarne:

MAX(TREPRmin) < TREPR < min(TREPRmax);
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TAOM + TOLM<TREPR<TAOM + TOL +(TA10OM — gnutensHocTsb 1 balita);

TAOM +TOLM < TREPR < TAOM + (TA10m — gnutensHocTsb 1 6aiiTa);

160 mc < TREPR <170 mc.

Heobxo4Mmo 0TMEeTUTb, YTO B COOTBETCTBUM C MpUBEAEHHbLIM Bbille HepaBeHcTBoM TA1OM He moxeT
ObITb MeHbLLE, Yem TOLM.

Ecnu HW ogHa 13 oXxmgaeMbiX CTPYKTYp He MpUXoauT rocne Toro, Kak nepefaHa cTpykTypa 3anpoca,
nepBUYHas CTaHLMS AOMKHA BbINOMHUTL Nepesanyck B OkHe pasgeneHus BpeMeHu, onpegensiemom TREPRmin
1n TREPRmax. Bpems nepesanycka (nocne nepeycTaHOBKM ero B HOSMb) OTCUUTLIBAETCS BCSKWI pa3 ¢ MOMEHTa,
Korga nepeuYHasa CTaHLMSA NepekoyaeTca B peXnm npuema.

2.6.6.3 lMpumep 3anpoca 3abbITON cTaHLMK

3anpoc
AG —_—
t
TAG
BropuyHas Mpuem
cTaHuus
TA10
" TAOM
>
TOB |
TOLM
FE1
777
CASNAO =0
Mepepgaua
——————
FE2
/‘ZZ‘:
CASNAO =1
Mepepaua
| e—
FE3
7777774
CASNAO =2 Mepeaaya
————
0 TE 2TE
MepBuyHas Mepepaua
_ cTaHums FR1
7/471144447/4474 FR2
/7//44447/4/4474 FR3
/7744744474474,
0 | TFR1 TFR2 TFR3
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CTaHums nocne 3anpoca 3abbITol CTaHUMM MOXET OTBETUTb B TPeX BpeMeHHb’IX nosuuusix (okHax). Havano
nepegayn cTpykTypbl pasmellaetcs B okHe FE1, FE2 unu FE3, ecnu cnyyaiinoe uncno NAO pagHo 0, 1 nnu
2 COOTBETCTBEHHO.

Bpewmsa TE, pasgenstowee aoBa okHa FE, — 370 MakcMmanbHoe Bpemsi, B TedeHue KoToporo 3abbitToe
YCTPOWCTBO AOSMKHO OTBETUTb, A0BaBIEHHOE K MaKCMMaibHOMY BPEMEHMU, B TEHEHWEe KOTOPOro NepBUYHas cTaH-
LSt MOXXET MHTEPNPETUPOBATL U COXPaHUTL MOMYYEHHYIO CTPYKTYPY.

Ecnu TRAMOU npegcTasnsieT coboli BpeMs nepedavdn 4ns n 6aiToB, BKIoYasi CTPYKTypy OTBeTa, To TE
[OJTKHO BbIGMpaThes Tak, YTobbl

TE > TOLM + TRAMOU + TACEOM |+ TAOM' + TOLM{
BTopuyHas ctaHums MepBuYHas cTaHUUst

Mpeanonaraetcs, Yto ana MNMCY spemsa 3agepxkn KAHANBHOMO ypoBHSA aKBUBANEHTHO 3afepXKe
KAHATTbHOIO ypoBHs ycTpoiicTBa. AHANOMMYHO ANl MakcMManbHoro BpeMeHu otcytcTaust 6arito (TAOM):

TOLM = TOLM'= 100 mc;

TAOM =TAOM' =40 mc;

TACEOM = 30 mc;

_ 10 3 18x10% _
TRAMOU = NOCT X 555 * 10° = 1300~ = 150 mc.
(NOCT =18 gnsa cTpykTypbl 0OTBETA 3abLITOr0 YCTPOWCTRA).
TE > 420 mc.

Yepes 500 Mc nocne nepegayn neperMYHas CTaHLMSA MOXeT onpeaenuTs Tpyu okHa npvema FR1, FR2 unu
FR3 ¢ cooTBeTCTBYHOLLMMU MapamMeTpamu:

TFR1 =40 mc;

TFR2 =540 mc;

TFR3 = 1040 mc.

3TV okHa onpeaeneHbl TaK, YTobbl BbITh MONHOCTHH CUHXPOHU3UPOBAHHLIMU C OTBETOM 3a6bITON CTaHLIMK
BO BCEX ClyYasX, KOTOPbIe MOTYT BO3HUKHYTb.

Bauay TeopeTuyeckoin BO3MOXHOCTU Hanuuua cTpykTypbl ASO, skntovatoLen 40 pasznuyHbix TAB(i), Mak-
cvManbHasi NonHas NPoAOIKUTENBEHOCTL 3anpoca 3abbITol cTaHLMK AoMkHa BbITb paBHa

_ 4
T=TWUM + TATOM + (% " TACEOM] x 1,012+ TAOM + 3TE,

4
T=150 + 160 + [%wo] x 1,02+ 40 + 1500,

T=2305 mc.

MpwumeyaHue—TIpucTpyktype ASO, Brrioyatowen Tonbko ogHy TAB(i) MakcumansHasi nonHas npogokuTesb-
HOCTb 3anpoca 3abbITol CTaHuuW cocTaensieT 2 .

2.6.6.4 O6LLMe KOMMEHTapUW U AeTanu U3MepeHW NapaMmeTpoB

BpeMsi KOHTPOMUPYHOT € TOYHOCTLIO + 1 % (C MUHMMArbLHOW TOYHOCTLIO + 10 Mc).

HeobxoarnmMo 0TMeTUTb, YTo Bpems obLuiero 3anpoca [MNCY 6yaet nepeaaHo ¢ To4HOCTLIO + 10 Mc Ha noboii
CTOpPOHE NPpU HOMUHaNbLHOM 3HadeHux 100 mc.

MCY OonxHo ocTaBNATL AOCTATOUHO BpEMEHW MeXay ABYMsI NocrneAoBaTenbHbIMYM obmeHamu, 4Tobbl nep-
BO€ Bbl3BaHHOE YCTPOWNCTBO MO0 OTKITHOUMTLCS Nocrie obMeHa, B KOTOPOM OHO 6b110 3aAeCTBOBaHO, A0 BbI30-
Ba cnedyoLLero yCTpoiicTea (370 BpeMs AoMKHO bbITk 6orbLue, yem TATOM).

2.7 KAHATbHbIW ypoBeHb

2.7.1 OTkpbiTUe—3akpbiTue KAHAITBHOIO ypoBH#A

KAHATBHbBIN ypoBeHb, kak ToMbKo OH aKTUBMPYETCS, HAXOAUTCS B COCTOSIHUM OXUAAHWS! chriara CUHXpPO-
Huzauum (PHILI), nepeaasaemoro 6onee Huskum yposHem (PUSUHECKUM).

BTopuyHas cTaHUMA B pexMMe Npuema aHanmuavpyeT NoCcTynaoLLyto CTPYKTYpY, nepes Tem Kak curHanu-
3upyeT BepxHeMy yposHio (CEAHCOBOMY) chnarom cuHxpoHusauuu LISES, ykasbiBasi, 4HTO OH MOXET Ha4aTb
BbIMNOMHEHWe CBOUX AENCTBUNA.

BepxHuii yposeHs (CEAHCOBbIW), 8 ceoto ouepeab, nepeaaeT dnar SESLI B koHue cBoeilt paboTsl. [JaH-
HbIA OTBET COOTBETCTBYET Nepedave Bcell nHgopmauum unm «bydepoy, TpebyeMbIx Anst nepeaayvn CTPYKTYpbI
oTBeTa.
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®nar LIPHI 3aTem nepegaetcs 6onee Huskomy yposHto (PUSUHECKOMY) ana dmsudeckoit nepegaqu
ntoBoi CTPYKTYpbI OTBETA.

PHILI =1 LISES =1
I ~

SUBNYECKA KAHAINbHbIA CEAHCOBHINA
ypoBEHb ypoBeHb ypOBeHb

LIPHI = 1 -1 d  sesi=t

Pa3sbeguHeHWe CBS3W MOXET MpoucxoauTb B No6oM 13 criedyrolyx YeTblpex criyvaes, ynpasnseMbiX
HenocpeacTeeHHo KAHATIbHBIM yposHem:

- oLWKBKa NpU CUHTaKCUYECKOM KOHTpore (cobbiTve b12);

- Nony4YeHHbI agpec He COOTBETCTBYET 3aJaHHOMY aapecy ycTpoicTea unu obemy agpecy (cobbitue
b13);

- KOHeL, popMUpOBaHUS CTPYKTYpbI 0TBeTa (CobbiThe a15);

- obpaTtHas cesisb CEAHCOBOIO ypoBHsi ¢ ERSES-owubkoit unu onarom PAREP, ykasbiBatoLas, 4to
He cnegyeT nepefasaTtb HUKakoro oteeta (b14 u c14).

Bce npepbiaHusi cBsiau nepeycraHasnueatoT KAHANBHbBIN yposeHs B cocTosiHve oxuaarua ®PUINYEC-
KOI'O yposHs.

KAHANBbHBIN ypoeeHb oTkmiovaetcs PUSUHECKUM yposHEM TOMLKO NPU HOPMASTbHOM 3aBEpLLEHNN
obMeHa unu Npu UCTEYEeHWU OAHON U3 AONYCTUMbIX BpeMeHHbIX 3a/1epXKeK.

2.7.2 ®opmart nony4yaemown cTpykrypbl. O6nacte geicteusa KAHAIIbHOIO ypoBHa

N | ADS | ADP | COM| QHaHHble | CRC

I y — CRC 16
Appec Bbi3bIBaloLLEH NEepPBMYHON cTaHUUK

Afpec Bbi3biBAEMO BTOPUMHON CTaHLUUW unu obluuid anpec

Yucno GaiiToB, nepegaBsaemMbIxX Bbi3biBalowen NepBUYHONA CTaHLMen

2.7.2.1 CuHTaKcu4Yeckne NpoBeEpPKN U NPOBEPKM JOCTOBEPHOCTU Nepeaaqu

OHw BKntovatoT B cebs:

- CRC16 — npoBepky Bcex 6alnToB B CTPYKTYpE;

- CpaBHeHWe coaepXnMoro nepeoro GaiiTa B CTpyKType, npeacTaensatoLei uicno baitos, nepegaHHbIX
MepBUYHON cTaHLMeNR, cUncnom 6anToB, dakTUHecKy NoryYeHHbLIX BTOPUYHON CTaHLme;

- POBEPKY CMHTaKcuca 1 gocToBepHocTH no 6aikTy COM (1< COM < 11, cMm. npunoxeHue E);

- NPOBEPKY CMHTaKcuca u goctoepHocTy Mo 6aTy ADP (0 < ADP <99, cm. npunoxexue E);

- NPOBEPKY CHUHTaKcKca 1 gocToBepHocTU no b6anTy N, nposepky ycnosusiN <128 (cM. npunoxeHue E).

Ecnu kakue-nn6o o6k o6HapyXeHbl BTOPUYHON cTaHuvel B npoLiecce nposepok, KAHANBbHLIN ypo-
BEHb OTKMOYAETCA U BO3BPaLLaeTCs B COCTOSIHWE OXuAaHuA ntoboin npoueaypsl nepesanycka ot PUSUNYEC-
KOIO ypoBHsi.

Ecnmn Hukakux olunBok HeT, KAHANBHbIN YpOBeHb BbINONHAET NPOBEPKy Nonsa agpeca.

2.7.2.2 MpoBepka agpecHbix noneit ADS n ADP

B 3aBMCMMOCTU OT AEWCTBUS, KOTOPOE HYXKHO NPeanpuHATbL, none ADS cogepxuT obLumii agpec, onosHa-
Baemblil Bcemu ycTpoicteamu ADS = ADG, unu onpeeneHHbivi agpec 0AHON U3 CTaHLUMIA, CBSA3aHHbIX C LUIMHOWM.

Mone ADP coaepxuT nepBUYHbLIA agpec, Ha KOTOpPLIN 3anporpammMmnpoBaHa oTBeYaTb BTOpUYHAs CTaHLuS,
nnu obWwni nepeuyHbI agpec (ADP =0), koTopblii pacnosHaeTcs BCEMU BTOPUHHLIMU CTAHLIMAMN.

Korpaa BTopuyHas cTaHums pacrosHaeT kak csot ADP, Tak v ceolt ADS, KAHATBHLIW yposeHb ocTaeTca
NOAKMNYEHHBIM U NepexoanT B pexxum oxugaHua sepxHero CEAHCOBOIO ypoBHs nocre nocbiikv emy dna-
ra cuHxpoHuaaumm LISES = 1.

B npotusHOM cnyvae KAHATBHbIN ypoBeHb oTkMouaeTes, NpoAonkas oCTaBaThCsl B PEXUME OXUAAHNS
SUINYECKOIO yposHs 1 nockinas gnar cuHxpornsaunm LIPHI = 1 6onee HuakoMy yposHio. KAHATbHBIN
YpOBEHb Takke BbiMUCASAET ANWHY NOMsl, NpeAHa3Ha4YeHHOro ANS BEPXHUX YPOBHEN, U NepeaeT UM ero Mecto-
nosioXeHue.
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2.7.3 ®opmart nepepaBaeMoit cTpykTypbl. O6nactb geictBua KAHAJIIbHOIO ypoBHSA

Ha ctaguu Bo3BpaTa BepXHUX YPOBHE, B pexumMe nepegayn 6aiiToB BTOPUYHOWA CTaHUMeN, KAHANBHBLIN
YpPOBEHb, KOTOPbIN Haxoguncs B pexume oxunaaHuas CEAHCOBOIO ypoBsHs, nonyvaet cpnar cUHXpoHusaLum
SESLI = 1 BmecTe ¢ 6ydepom unu Habopom BydepoBr, koTopble onNpeaenaTCsl HavanoM UX nonsi agpeca U
AnnHOW (Yncnom 6aliToB).

YT106bI MUHUMU3MPOBATL YMCIO MAapPaMeTPOoB, «MyTELLECTBYHOLLUX» MEXAY YPOBHSIMU, MOXHO rnepeaasaTh
TONbKO ANWHY L Tabnuubl, BKNoYatoLLei 3HaveHUsl Bcex HavasbHbIX TOYeK Nonen v X AnuH.

HaHHble, KoTOpble AOMKHbI Tabnuua, nepegasaeMas
6bITb NepenaHsbl B KAHAJIbHbIW yposeHb
LO i COM — EMPO
HaHHble: EMPO
L1 $ Tabnuua 1 — EMP1 LO
EMP1
L L1
[aHHble; EMP2
L2 i Tabnnua 2 — EMP2 L2

Mocne 3Toi CUHXPOHW3aLMK 06paTHO CBSA3N OT BepXHUX yposHel, KAHATNBHbIN yposeHb MPOUHCTPYKTH-
poBaH, uTob6bl BcTaBuTk nonst ADS, ADP, N 1 CRC.

MepBuuHbI agpec ADP ABnsieTca Konuer cooTBeTcTBYoLero agpeca ADP, Ha KoTopbli yCTPOWCTBO BbI1o
3anporpaMMmpoBaHo. Agpec BTOpPUYHOM cTaHuun ADS siBnsieTcs agpecoM OTBeYaroLLLel BTOPUYHON CTaHLMK.

Baiit N onpegensieTca AnvHOM NocTynaroLmxX oT BEPXHUX YpoBHel BydepoB, KoTopble HyXHO nepeaars,
criegytoLum obpasom:

N =(LO +L1 +L2) +L(ADS) +L(ADP) + L(N) + L(CRC),

6 6aiitoB 1 6aiT 1 6anT 2 6anTa

N =(LSUP) + 10 GaiiToB.

Taknm obpasom, CTPyKTypa oTBeTa BrtoyaeT Habop Bydepos. Pusnyeckan npoueaypa nepeaayu, B CBOIO
ovepenb, ULLET Kaxabli 13 3TUX BGydepoB, MECTOMONOXEHWE U ANMHA KOTOPLIX U3BECTHLI. TouHoe unco byde-
poB BbIGMpPaAETCs NPOEKTUPOBLLMKOM B 3aBMCUMOCTU OT UMEIOLLMXCS B €10 PacropsikeHnn annapartHbIX CPeaCTB
¥ pecypcoB namsiTy, Npu yCrioBuy, YTo oH 6yaeT TBepAo NpUAEpXKUBaTLCA BPpeMeHU nepeaaqn.

2.7.4 OeircTBUSA No hOPMMUPOBAHUIO LIENOYKM NOCIieAoBaTerbHOCTeN

Mocne ceoBoaHol 0T oLMBOK NocneaoBaTensHocTH «3anpoc—oTeeT» KAHANBHBIN yposeHs BTopuUHOi
CTaHLMU nepeycTaHaBnueaeTca B pexum oxngaHus PUSUYHECKOI O ypoBHA ANa BO3MOXHOIO NMepesanycka
WK NpremMa cregytoLlen CTPYKTYpb.

Oaxe npu anuCcTaHLUOHHOM CHUTBIBAHWM NPOTOKOS MO3BOMSIET CYUTHLIBATL AAHHbLIE N3 HECKOIbKUX rocrie-
[AoBaTeNbHbIX CTPYKTYP «OTBETay, KOr4a AaHHbIe NPEBLILLIAIT MakcMManbHyo AnvHY CTpYKTypel, 6e3 Heobxoau-
MOCT MPOU3BOAUTL AanbHENLWNi o0bLWwuii 3anpoc. Anprvopu umeHHo TepMuHan MNCY ans ssoga AaHHbLIX BepeT
Ha ceBsl UHUUMATUBY CUMTLIBAHUA AAHHBIX B HECKONbKWUX MocneAoBaTenbHOCTAX «3anpoc—oTBeT». EAnHCTBEH-
HOe orpaHu4YeHWe COCTOUT B MOSIHOM BPEMEHW CBA3U, KOTOPoe He AOIMKHO NpeBbilaTh 3a4epXXKy BpeMeHU CBSI3N
TOCO.

dopmaT AUCTaHLMOHHOIO CHMTLIBAHUSA HECKONBbKMX MocneaoBaTerisHOCTEeN

(AG TAB1
TAB1 Tun aaHHLIX TAB1
TAB2 TOCO < TOCOM
| TA32| Tun aaHHbIx TAB2 | J ¥
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2.7.5 Coctosmus KAHANBHOTO ypoeHs FOCT IEC 61142—2011
2.7.5.1 Cxewma coctoannit KAHANBHOIO YpOBHS

Mpueenetue
B rOTOBHOCTL

OxupaHve
OPUINYECKOIO
YPOBHS
MoaxroueHue
KAHAIIbHOIO
YPOBHSI
PHILI = 11" @ =
CuHXpOHU3aLus

OTKnIoYeHne
KAHANbHOIO @ —_
yposHa LIPHI =1
WHuumanuaupyiowias YWY
nocrnepoBaTeNnbHOCTbL @
3anpoc-oTBeT

( CMH::;;:;iumwe @ %

MpoBepku nonei
ADS n ADP

XopoLwo ARER N
PAREP = 0~ o 1
|(LISES =1)

OxuaaHve o
CEAHCOBOIO \f SESLT . " _
YPOBHS N A’l/ RSES =1
SESLI =1 B _
ERSES =041~ AREP = 1

PAREP =0

MocTtpoeHue @
CTPYKTYpbI OTBETa

@3

ERLI =
AREP
ERSES = 8

2.7.5.2 Onucanwe coctosiHuii KAHATTBHOTO yposHs
OTOT ypoBeHb MOXeT BbITh OTKIIoUeH Tonbko PUSNYECKMM yposHeMm.
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CocTosiHve 0

KAHANBHBIN yposeHb, kak TOMbKO OH aKTUBU3MPYETCS, HAXOAUTCA B COCTOSHUM OXWAAHNA CUHXPOHN3A-
um ot GUSUNYECKOI O ypoBHs. Bbixog U3 3TOro COCTOAHUSA OXUOaHUS OCyLLeCTBNSAETCS MoAKTIOHEHNEM
KAHAJITBHOI O ypoBHSA ans thakTu4eckoro BuINONHEHUA NpeancanHbIX eMy AeACTBUNA.

Kak Tonbko ero paGoTa BbinonHeHa, KAHAJTBHbIM yposeHb BosBpallaeTcs B COCTOSIHIE OXUAaHUs (pasbe-
OVIHEeHVe).

CocTtosiHue 1

OTO COCTOsIHWE BKNOYAET MHULMANU3ALMIO NEpEMEHHBIX, TpebyeMbIX ANns Haanexallero NpoxXoXxaeHust
nocrnegoBaTenbHOCTM «3anpoc—oTBeT». MNepemeHHble LIPHI, LISES, PAREP n ERLI nepeyctaHaBnveatoTcs B
HOJb CUCTEMOM Ha 3TOM YPOBHe.

CocTtosiHue 2

CooTBeTCcTBYET ABYM MNpOBEpPKaM — CUHTAKCUYECKON U MPaBMUNbHOCTU NOMYYEHHOW CTPYKTYpbI (CM. 2.7.2.1).
Owwnbka, oBHapyxeHHas npu noboil 13 aTux NpoBepok, obycnaenveaeT BbICTaBneHWe dnara owmnbKkn
ERLI=1.

CocrosiHue 3

CooTBeTcTBYET NpoBepke agpecHbIx noneit ADS n ADP (cm. 2.7.2.2). MpucyTcTBUe onpeaeneHHoro agpe-
ca ADS unu oblero agpeca ADG B aToM none o3HavaeT NpaBuibHYo Nposepky. MHave ycTaHaBnveaeTcs
¢donar PAREP. Mpogepka nonst ADP npeaHasHadeHa anst obecneveHuns guanora ctaHuuii ¢ onpegeneHHbIMu
TUNamn Manelx ycTpoicTs. Ecnn cTaHums pacnosHaeT csol agpec ADP uwnu obiuii nepeuYHbIA agpec
(ADP =0), npoBepka npaBunbHa, B NPOTMBHOM cnyyae ycTaHasnusaetcs cdonar PAREP.

CocrosiHue 4

OxwvgaHne obpaTHOM cBsi3n no donary cuHxpoHusaumn SESLI oT BepxHero yposHs (CEAHCOBOITO).

CocrosHue 5

MocTpoeHue cTpyKTypbl 0TBETa (CM. 2.7.3).

CocTosiHve 6

Otkntoverne KAHAINNbHOI O ypoBHs 1 nepeagaya cMHXpoHU3aumMmn kK 6onee HU3KoMy YpOBHIO NOCPEACTBOM
LIPHI=1.

2.7.5.3 Onucanve cobbituii KAHANIbHOIMO yposHs

AL — ycTaHoBKa dnara cuHxporusaumn PHILI = 1 coeaunsieT KAHATbHBIN yposeHs v paspeluaeT gocTyn
K cocTosIHMIO 1.

al1 — vHMumanusauus 3aBepLUeHa, 6e3yCcnoBHbLIA Nepexoa K COCTOSAHMIO 2.

al2 — pa3nuyHble CMHTaKCUYeckne NPOBEPKU, BbIMOSIHEHHbIE B COCTOSIHUK 2, NPaBUMbHbI, U BbIXOA U3
ycnosusl 2 ¢ ERLI = 0 no3sonsieT 40CTYN K COCTOAHWIO 3.

bl2 — no kpaiiHelt Mepe ogHa ownbka obHapyxeHa B COCTOSIHUM 2 U NepefaeTcs nocpeactsoMm ERLI=1.
Torga yctaHaBnueaeTcst conar cuHxpoHuaaumnu LIPHI, utobbl coobuwuts PUSUHECKOMY ypoBHIO, YTO OH MOXET
B0306HOBUTL AeiicTeue. PUSUYECKUIN yposeHs ucnonbayeT napametp ERLIansa suibopa Tuna ceoero aei-
cTBUA (BO3BpaT K Npuemy 6aiToB AnNA BO3MOXHOro Nepesanycka).

al3 — npoBepka agpecHoro nonsa NpaBunbHa; Bbixod ns coctosiHusa 3 ¢ PAREP = 0; yctaHaBnusaetcs
dnar cuHxpoHusamm LISES = 1, BepxHeMy ypoBHIO paspeluaeTca HauaTb paboty. KAHATNBHBIN ypoeeHs ycTa-
HaBnuBaeTcs B cocTosiHue oxugaHua CEAHCOBOIO yposHa (cocTosiHue 4).

bl3 — none agpeca HenpaBuUnbLHO; BbIXxoa U3 cocToaHUA 3 ¢ PAREP =1, yTo6bl yka3aTte 6onee Hu3Kkomy
PUBNYECKOMY ypoBHI0, MOBTOPHO CUHXPOHU3NpoBaHHOMY chnarom LIPHI = 1, yto emy He TpebyeTcs oTee-
yaTb Ha 3TOT 3anpoc, Tak Kak OH NpeAHasHavYeH ANa oXuaalwero yCTporucTea, U SUSNYECKUN ypoBeHb
MOXET OTKIMIOUYATLCS OKOHYATENLHO 6€3 0XnaaHnsa kakux-nnbo nepesanyckos.

al4 — ycraHoBka cdnara cuHxporusauum ot CEAHCOBOIO yposHs (SESLI = 1) paspelwaeT nepexoa 13
cocTosiHusA 4 B cocTosiHue 5 npu ycnosun, 4yto ERSES = 0 n PAREP = 0.

bl4 — ycraHoBka SESLI = 1 BMecTe ¢ nepegadeit owndkm ot CEAHCOBOITO ypoeHa (ERSES = 1) paspe-
LIaeT nepexoa K COCTOSIHUIO 6, Takum o6pa3om pasbeauHss KAHATNBHBIN yposeHb, koTopbiii He ByaeT nepeaa-
BaTb OTBET.

cl4 — yctaHoBka SESLI = 1 Bmecte ¢ PAREP = 1, yka3blBatoLLas, YTO HUKAKOW OTBET He AOMKEeH Nockl-
natbcs, nepeaeT ynpaBieHWe COCTOAHUIO 6.

34



roCT IEC 61142—2011

al5 — nepegaya KAHATNbHBIM yposHem chnara curxpoHnsaimm 8 PUSUHECKNN yposeHb nocpeacTsom
LIPHI = 1 kak Tonbko CTpyKTypa oTBeTa cocTtaBneHa (cM. 2.7.3). MNMockornbky napametpol ERLI, ERSES n PAREP
HaxoaaTcA B Hyne, ®USUUECKN yposeHb ByaeT ocyllecTsnsATsL nepeaady 6ydepa (1nu 6ycdepos) cTpykTy-
pbl, NepeaaBaemMoro Takum o6pasom.

BL — BosBpaweHne KAHAJIbHOIO yposHs k oxugaHuio PUSNHECKOIO ypoBHSA nocne Toro, Kak
KAHANBHBINA yposeHb oTknioveH u conar LIPHI = 1 nocnaH.

2.7.5.4 Cxema HECKONbKUX NPUMEPOB COCTOSHUIA

AuctaHunoHHoe cuuThisaHue. TUNoBoK NpuMep

] AL ] al1 7 al2 1
0 1 2 3
al3
| BL | als [ | al4 [ ]
0 6 5 4 =
[uctaHunoHHoe nporpammupoBaHue. TuNoeoi Npumep
AL al1 al2
o] [1] 2] 3]
] L L] L
al3
[ L py N LNy
| L L] L
AL |_ al ] al2 ]
1 2 3
L | |
al3
BL |_ als | al4 ]
0 6 5 4
[of——¢] E 4
MHnupnanuaaums WnHbI
] AL ] al1 al2 ]
al3
[ | BL [ | cl4 [ |
0 6 4 =

MprMep Nepe3anyckoB nocne owWnbKun Npy cuHTakcudeckoii nposepke (ERLI = 1), 3a kotopbiMu criegyet
NpaBunbHOE ANCTAHLWIOHHOE CYMTBLIBAHWE C TpeTbew NOMbITKX.
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1 A [.] an ]
»| 0 »| 1 »| 2
| L
Imz
] BL
0 |= 6
AL |1_| alt ?
L
bl2
0 BL 6
AL 11 [ ] 12
[ sk

D BL [ ] al5 1,/ al4
0 |« 6 |« 5

Mpumep nepesanyckos nocne owndku 1 Ha CEAHCOBOM yposHe (ERSES = 1), 3a koTopbiMu criegyeT
npaBuibHOE ANCTaHLIMOHHOE CHATLIBAHUE C TPETHEN MOMbBITKA.

AL alt

BL

AL

BL [ ]
0 6
AL al1 [ | al2
2 3K al3
BL als al4
g =

al2
3 al3
bl4
al1 ] al2
> 3 al3
bl4

(]
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2.8 CEAHCOBbIN ypoBeHb

2.8.1 OtkpbiTHe 1 3akpbiTue CEAHCOBOIO ypoBHA

CEAHCOBbIN ypoBeHb, Kak TONLKG OH MpUBEeH B roTOBHOCTL, NEPEXOAMUT B COCTOSIHUE OXMaaHUs dnara
cuHxpoHmaaumm LISES ot 6onee Huskoro KAHANBHOIO ypoBHs. 3ToT dhnar paspellaeT BhiMonHeHe Aei-
CTBUIA, cBsi3aHHLIX ¢ CEAHCOBLIM yposHem. Korga CEAHCOBBIN ypoBeHb cuHxporuanposad ¢ KAHAINb-
HbIM, nogpasymeBaeTcsi, 4To Goree HU3KMe YPOBHM BbINOMHUMM CBOW 3aAa4u 6e3 obHapyeHUs oLLnBoK 1N
aHoMarnuw.

nasHas dyHKkunst CEAHCOBOTI O ypoBHSA — WHTepnpeTUpoBaTh codepXaHue rnoss KoMaHabl B nonyyeH-
HoOM CTpyKType, YTOGLI 3aTeM NpeAnpUHATL COOTBETCTBYIOLLEE AeicTBUE U NepeaaTh dnar CUHXpOHMU3aLIMK
MPUKNAOHOMY ypogHto. Mpu BosspaTte oT NPUKNAOHOMO yposHs CEAHCOBBbIW ycTanaenvsaeT komMaHa-
HblIi1 6aiiT, cneuunanbHO NPUroTOBNEHHBIV AN OTBETa, KOTOPLIM HYXXHO NepedaTh, U CUHXPOHU3UPYET BhINoSHeHNe
6onee Huskoro KAHAJITbHOIO ypoBHS.

CEAHCOBBGIW yposeHs oTkntouaeTcs, koraa oH nocsinaeT dnar cuHXpoHusaumm SESLI = 1 6onee Huako-

MY YPOBHIO.
LISES =1 ﬂ I__> SESAP =1

KAHANBHbIN CEAHCOBbLIN MPUKNAQHON
YpOBEHb YpOBeHb YpOBEHb

SESLI=1 <_| T__ APSES =1

CEAHCOBbIN yposeHs oTkntouaeTcs Tonbko PUSUYECKUM yposHeM Npu HopMasibHOM 3aBepLIeHnn 06-
MeHa UNN NCTeYeHUM 0QHON U3 AOMYCTUMbIX BPEMEHHbIX 3aiepXKek.

2.8.2 NMone koMmaHAbI B pexXxuMe npuemMa

BosMoXHbIe komMmaHabl B HaYarbHOWM nocnegoBaTesibHOCTY 3anpoc—oTeeT 3To: ENQ (aucTaHumoHHoe cyun-
ToiBaHWe), REC (guctaHuuoHHoe nporpammupoBaHue), IB (Hnuymuanusaums winnel), ASO (3anpoc 3abbITol cTaH-
Lum).

B nocnegyroLwux nocrneaosBaTenbHOCTSIX, B 3aBUCUMOCTU OT COOTBETCTBYIOLLErO BbINONHEHWUA, @ He OT TUNa
obmeHa, koMaHabl MOryT BbITb:

- ENQ (nepe3sanyck unu AUCTaHUUMOHHOE CHUTbIBAHWE HECKOMbKUX NOCNEAoBaTENLHOCTENR);

- REC (nepesanyck 4nst AUCTaHUUOHHOTO NPOrpaMMUpoBaHna);

- AUT (TonbKo npy AUCTaHLUWOHHOM NPOrpaMMUpoBaHum).

Ecnun komaHga ENQ 6bina pacno3HaHa B HavanbHOW NocneaosaTensHOCTU, crneayioLLlas nocnegoparernb-
HOCTb, B Cly4ae nepesarnycka, MoXeT coaepXaTb TONbKO Ty e camyto komaHay. MiHaye obHapyxueaeTcst oLmb-
ka CEAHCOBOI'O ypoBHs.

To6oe HenpaBuribHoe GopMUpOBaHKE LieNoYkn nocnegoBaTensHocTen reHepupyeT olumbky CEAHCOBO-
O yposHs nocpeacteom ERSES = 1. O1a owwnbka obycnaBnueaeT GbicTpoe oTkioUueHue 6onee HU3KUX YpOBHE
Ans nocneaytoLlero nepesanycka.

2.8.3 lNone koMaHAbl B peXXUuMe oTBeTa

JTiobas komaHaa 3anpoca, NoslyYyeHHas YCTPOMCTBOM (CM. 2.8.2), cucTeMaTU4ecKn accoLumpyeTcs ¢ Ko-
MaHgow oTBeTa (kpome IB).

Mone
Tun komauzel 3anpoc OrtBeT
[dvcTaHunoHHoe cunTbiBaHWe ENG DAT
nrnn DRJ
[uctaHunoHHoe nporpaMmMmyMpoBaHne REC ECH
AUT EOS
nnm ARJ,
wnv DRJ
MHnumanusaums WnHel B —
B3anpoc 3abbITol cTaHLMK ASO RSO

OTa KoMaHJa oTBeTa nomelLaetcs B nepegasaemblii(e) bycdep(a), Bozspallaemsiii(e) ot MPUKNAOHOMO
ypoBHsi (APSES = 1) npexae, Yem dnar SESLI = 1 nepenaetcs k 6onee Huskomy KAHAIIbBHOMY yposHio.

Ecnu ngeHtudmkatop TAB(i) cTpykTypbl ENQ HevsBecTeH BTOPUYHON CTaHLMUU U AaHHbIE AUCTaHLUMOHHOMO
nporpaMmMunpoBaHusi He NoATBepXXAeHbl Unu ecnn naeHTudukauma AUT nepBuYHOM CTaHLMM He BbIMonHeHa,
MPUKNAOHOW yposeHb ycTaHasnueaeT conar DNA (cbnar oTcyTCTBUS NOATBEPKAEHMS), yKasbiBaOLLWit, YTo
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6blna nepegaHa oTpuLlaTenbHasi CTPYKTypa NoATBepXaeHus, BktovatoLlas komaHay DRJ (AaHHble oTKIoHsIoT-
cs) unu komaHgy ARJ (naeHTUUKaLmMs OTKIOHSAETCS) COOTBETCTBEHHO!

- DNA =1 o3HauvaeT, uTo JosmkHa 6bITh nepegaHa DRJ-cTpykTypa;

- DNA =2 o3Ha4aerT, 4To gosikHa 6bITb nepeaaHa ARJ-cTpykTypa.

2.8.4 Bo3MOXHble NnpUMepbl UHTEepNpeTaLum KoMaHabl

YUT06bI MHTEPNPETUPOBATL KOMaHAbl, He0BX04UMO 3HATb, NepBasi N 3TO UK NocneayroLLas nocrnegosa-
TenbHoCTb. N5 aToW Lenv npefHasHadeHa nepemerHHas APREC (npegsigyLumi sanpoc). YeTtbipe gpyrux prara
MoKasbIBaOT KOMaHAY NpeablayLLen nocneaoBaTenbHOCTH:

-DIB — dnar nH1Lnanmsaumm WnHebI;

-DASO — chnar BbizoBa 3abbITON CTAHLMY;

-DTR — dbnar gncTaHLMOHHOIO CHUTLIBAHUS;

- DTP — chnar gucTaHLMOHHOro NporpaMMmmnpoBaHus.

APREC ycraHaBnuBaeTcs B 1 B crnegytowmx coctostHusx: ecnu DIB wnun DASO, unu DTR, unn DTP =1,
Toraa APREC = 1.

Ewe oaHa nepemeHHas AR gonyckaeT Lienoyky nocriegosaTenbHOCTEN 3anpoc—oTBeT, CreayoLmMx ogHa
3a ApYyroi npu gUCTaHLMOHHOM NPorpamMmMypoBaHnm, Kak NokaszaHo Ha NpusedeHHol HKe cxeme «lMorne koman-
Obl B pexxume npremay. 31a nepemeHHas nepegaetca MPUKNAQHOMY ypoBHio, 4To6bI NO3BONUTL eMy B Aarb-
HelLweM pacno3HaTb MocnefoBaTeNbHOCTb.

Mone komaHabl B peXxvMe nprvema

2

AR=0 ENQ REC IB ASO

I

AR=1 AUT

Bce cnaru (DIB, DASO, DTR, DTP, APREC, AR 1 DNA) nepeycTtaHaesnusatoTcs 8 0 npy NoNHON HULMa-
Nn3aummn Nnpotokona u Hukoraa He copackisatotcss CEAHCOBbBIM ypoBHeMm.
MepemeHHas DNA yctaHasnusaetcs NPUKIAOHBIM yposHeM 1 Hukoraa He c6paceisaetca CEAHCO-
BbIM yposHem.
Ta6nuuaB 2.10.2 noka3sbiBaeT Habop ypoBHel ANns Kaxgoro dnara u 0guH U3 HUX, KOTOPbIA ero UCNonb-
3yerT.
Bce 3TV nepeMeHHbIe NO3BOSAT COCTaBUTL BIIOK-CXEMbI alTTOPUTMOB € PasNUIHBIMU BO3MOXHOCTAMU UH-
TepnpeTaummn komaHg,
AnroputMm coctosiHna 2
APREC =0 (aT0 nepBas nocneaosaTenbHOCTb 3anpoc—oTBeT)
1) Ecnn COM = ENQ (310 06MeH ANCTaHUUOHHOIO YTEHUS), TO cneayer:
-yctaHoBuTb DTR =1 B pexvume AUCTaHLUNOHHOMO YTEHUS;
- yctaHoBUTbL APREC = 1, curHanuaupys, 4To nepeblil 3anpoc 661 TONLKO YTO MOJTyYEH;
- noAaroToBUTL koMaHaHbIi 6aiT COM B pexume oteeta: DAT (komaHga DRJ 6yget pasmelleHa B
oteeTe oT NMPUKINAOHOIO yposHa, ecnu DNA = 1);
- cuHXpoHuanposaTh MPUKNAOHOW yposeHb nocpeactsom SESAP = 1;
- oxuaats NMPUKNAIHOW yposeHb.
2) Ecnn COM =REC (310 06MeH npyu AUCTaHLMOHHOM NporpaMMmpoBaHun), To cneayer:
-ycraHoBuTL DTP = 1 B pexxume aucTaHUMOHHOro NporpaMMnpoBaHns;
-yctaHosutb APREC = 1;
- NoAroToBUTL kKOMaHAHbIN 6akT COM B pexxume oTBeTa: ECH;
- cuHXpoHM3uposaTb MPUKIAQHOW yposeHb nocpeactesom SESAP = 1;
- oxuaats NPUKNAOHOW yposeHb.
3) Ecnn COM = ASO (aT0 BbI30B 3abbITOM CTaHLMK — He nepesanyck), To cneayeT:
-yctaHoBUTb DASO = 1 B pexxume BbizoBa 3abbIToN cTaHLuK;
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-ycTtaHoBuTb APREC = 1;
- nogroTtoBuTh BaiT oteeTa COM =RSO0;
- cuHxpoHrwauposatb NMPUKIAQHOWN yposeHs nocpeacteom SESAP = 1;
- oknaatb MPUKNAQHOW ypoBeHb.
4) Ecnn COM = IB (370 MHWLUMaAnU3auma WWUHbl — He nepesarnyck U He OTBET, KOTOPbIN AOIKeH bbiTb
nepenaH), To cnegyert:
-yctaHosuTb DIB = 1 B pexvume nHuumanusaumm WnHbl;
-yctaHoBuTe APREC = 1;
- cuHxpoHuauposats NMPUKIMAOHOM yposeHs SESAP = 1;
- oxuaats MPUKNALHON yposeHb.
5) Ecnu COM<>(ENQ 1 REC n ASO u IB), To (owubka) cnegyet:
- ERSES yctaHoBUTb B 1 (B no3uuuio pectapta 6e3 oteeTa);
- cuHxpoHuauposatb KAHANBHBIN yposeHb nocpeacteom SESLI = 1;
- oknaats KAHANbHBIN yposeHs.
APREC =1 (370 He nepBas nocnefoBaTenbHOCTb 3aNpoCc—OTBET).
1) Ecnm COM =ENQnpu DTR =1 un (DTP =DASO =DIB =0):
a) To (pecTapT AWMCTaHLIMOHHOIO YTEHUs1 UK 3anpoc HOBbLIX Tabnvu AaHHLIX) cnedyeT:
- NOAroTOBUTb KoMaHAHbIN 6anT oTBeTa: COM = DAT (DRJ 6yget pasmelieHa B oteete oT MPUK-
NAAQHOIO yposHs, ecniu DNA = 1),
- cuHxpoHrwuaupoBsaTh MPUKMAIHOW yposeHs nocpeactsom SESAP =1,
- oxupgatb MPUKMAOHON yposeHs;
b) B Apyrux cnyyasx (HenpasunbHas Lienoyvka — olinbka) HeobxoaMMmo:
-ycraHoBuUTL ERSES =1,
- cuHXpoHuanposaTb KAHANbHBLIN yposeHs nocpeacteom SESLI = 1,
- oxupatb KAHANBHBIN yposeHs.
2)Ecnn COM =REC npu (DTP =11 AR=0) u (DTR = DIB = DASO =0):
a) To (pecTapT AWCTAHLMOHHOIO YTEeHWsI Ha NepBoi NocneAoBaTeslbHOCTU 3anpoc—oTBeT) cneayer:
- NoAroToBUTL KoMaHAaHbIM GanT oTeeta: COM = ECH,
- cMHXpoHWanpoBaTsk MPUKMALHOW yposeHs nocpeacTsom SESAP =1,
- oxwuaatb MPUKIAOHON YPOBEHb;
b) B Apyrux crnyyasx (HenpasusbHas Lenoyka — owmbka) Heo6xoaMmo:
- yctaHoBMTE ERSES = 1,
- cnHXpoHuauposaTh KAHAMBHBLIW yposeHb nocpeacteom SESLI =1,
- oxuaatb KAHATIbHBIN yposeHs.
3) Ecnim COM = AUT:
Tonpu DTP =1 (DTR = DIB = DASO = 0) cneayer:
a) nepsblt AUT nony4en:
- MoAroTOBUTL KOMaHaHbIA GaiT oTeeta: COM =EOS (ARJ 6yaeT pasmelieHa B otBeTe oT MPUK-
NAOHOIO yposHsa, ecnv DNA =2, unu DRJ, ecnn DNA = 1),
- ycTaHoBUTb 3anpoc—oTeeT (AR = 1),
- cuHXpoHWanposatb MPUKNALOHOW yposeHs nocpeacteom SESAP =1,
- okuaats MPUKNAOHOM yposeHs;
b) B Apyrux cnydasx (nepesanyck no AUT: AR = 1) cnegyeT:
- npy DNA =2 (nocnegHuii AUT aomkeH 6biTb ARJ) noarotoBuTs kKomaHaHbIR 6ainT otseta COM = ARJ,
-npy DNA= 1 (nocnegnuii AUT gomkeH 66T DRJ) noarotoBnTs KoMaHaHbIN 6aiiT oteeta COM =DRJ,
- unu (nocnegHui AUT gomkeH 61T EOS):
- NOAroToBUTL KOMaHAHbI 6aiiT oTBeTa COM =EQOS,
- YCTaHOBWUTb NOME AaHHbIX KMYCTOY,
- cuHxXpoHuanposaTtb KAHANbHBLINA ypoeeHs nocpeactsom SESLI = 1,
- oxupatb KAHANBbHbIN yposeHs.
B apyrux cnyyasx (HenpaeunbHast Lienoyka komaHa — owwnbka) cneayet:
-yctaHoBuTb ERSES = 1;
- cuHxpoHuanposaTb KAHANBHLIN yposeHb nocpeactsom SESLI = 1;
- oxvaaTs KAHATBHBLIN YPOBEHb.
4) Ecnn COM<>(ENQ u REC 1 AUT), To (owwnbka) cneayer:
- ERSES ycraHaenueaTh B 1 (Ha no3vuuio nepesanycka 6es oTeeta);
- CUHXPOHW3MposaTb KAHAIbHBIN yposeHs nocpeactsom SESLI = 1;
- oxuaatb KAHATBHBLIN yposeHb.
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2.8.5 CocrosiHua CEAHCOBOI'O ypoBHs
2.8.5.1 Cxema cocTosiHinit CEAHCOBOIO yposHst

MpuseneHve
B FOTOBHOCTb

Oxupaxve
KAHANBHOIO
YPOBHS
MoaknioueHne
CEAHCOBOIO
YpOBHS OTknioyeHve
___________ ——— e e e —— — CEAHCOBOIo —_
LISES =117 @ ypoBHs SESLI = @

CuHxpoHu3auus

WHuymanuampytowas
rnocneaoeaTensHOCTb @
3anpoc-oteeT
ERSES =0
e

UHTepnpetauus
KOMaH/b1, NOQroToBKa
KOMaHabl oTBeTa

sesap=1-1" @
ERSES = 0

ERSES =1

Oxupaxve
NPUKNAQHOIO
YPOBHSA

APSES = 1 @
PAREP =0

BBOA KOMaHAbl
oTBeTa

ERSES =0

2.8.5.2 OnucaHue cocTosiHnin CEAHCOBOIO ypoBHS

OTOT ypoBeHb MOXET 6bITh OTKNoYeH Tonbko PUSNHECKNM yposHem.

CocTtosaHne 0

Kak Tonbko oH npueefieH B roToBHocTs, CEAHCOBBIWN ypoBeHb camonepeBoauTcsl B COCTOSHVE OXUaaHUs
¢hnara cuHxpoHusaumum ot KAHAJNIbHOIO yposhs.

CoctosiHne 1

Mhuumranusauma napametpos SESLI, SESAP u ERSES, koTopble HeobxoAuMbl AN NocreaosaTesisHoCTU
3anpoc—oTBeT.

CocrosiHne 2

lNone komaHbl UHTEPNPETUPYETCA B COOTBETCTBUM C Pa3NUYHLIMUA NapaMeTpamMu, Kak ynoMuHarnocs B 2.8.4,
yTo6bI ONpeaenUTL TUN AEUCTBUSA, KOTOPOE HYXKHO NPeaNpPUHATL.

B 3TOM COCTOsIHUM Takke MOAroTaBnMBaeTcs KoMaHAHbIA 6aliT oTBeTa AN nepexoaa B COCTOsIHUE 4.

CocrosiHne 3

OxuaaHne cUHXpOHU3UpYloLei o6paTtHoii cesian oT MPUKNAOHOIO yposHs.
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CocrosiHue 4

YcTaHoBKa KoMaHabl OTBeTa, NOAroTOBMEHHOW B COCTOSIHMM 2 1 MogudunumposaHHoi no DNA =1 unnu
DNA =2.

CocrosHune 5

CEAHCOBBI yposeHb 0TKNHOYABTCS, Y CUHXPOHM3ALMA NepemellaeTcs Ha 6oree HU3KUIA YpoBeHb Mno-
cpeactsom SESLI=1.

2.8.5.3 Onuncanue cobeiTuin CEAHCOBOIO yposHs

As — nory4yeHve grara cuHxpoHusaumm LISES = 1 ot 6onee Huskoro KAHAINBHOIO yposHs nossonsiet
u3 coctosiHus 0 nepeiitn B coctosiHue 1.

as1 — 6e3ycnoBHbI Nepexoa U3 COCTOAHUA 1 B COCTOSIHUE 2.

as2—bs2—cs2 — nepexoaebl, ABNAOLWMECH pasfIUYHLIMU UHTEPNpeTaLMsIMU KOMaHAbl; B TO XXe caMmoe
Bpema cnar SESLI ycraHaenusaeTca k Bosspaty Ha 6onee Huskne KAHATIBHBIN n dUSUYECKUNA yposHY B
cny4dae ownbku unu conar SESAP yctaHaesnusaeTcs Anst cuHxpoHusauuy sepxHero NMPUKNAOHOIO ypoeHs.
Bnok-cxemMa MHTepnpeTaumm KOMaHAbI NpuseaeHa Boille (CM. 2.8 4).

as2 — uHTepnpeTaums KomaHabl NpaBunbHa A1 BbIMOSHAEMON NocneaoBaTenbHOCTU U Ana npeabiay-
wwmx nocriegosatensHocTeit (ERSES = 0). Ycranaenusaetcs donar SESLI, cuHxporuaupyioumii MPUKIMAQHON
yposeHb, » CEAHCOBbIV ypoBeHb NepexoauT K COCTOSIHWIO OKMAaHNs 3.

bs2 — uHTepnpeTauus koMaHabl OTNUYHA OT oknaaemon (ERSES = 1). YctaHasnueaeTcsa donar SESLI, cubx-
POHU3MpYHoLLMIi Gonee Hnsknii KAHATNBHBIN yposerb; CEAHCOBLIN yposeHb oTkniouaeTca (cocTosHue 5).

€S2 — OTBeT Ha nepesanyck Npy BTOPOK NocneaoBaTeslbHOCTU 3anpoc—oOTBeT OT CpeACTB AUCTaHLMOHHOIO
nporpaMMUpoBaHUS: NOCLINAETCA TOT XKe cCaMblii OTBET, YTO U Ansl NEepBOro BbI30Ba.

as3 — cnar cuHxpoHusaumn APSES, BosspallaeMsblii Ha3ag BmecTe ¢ cocTosiHuem PAREP = 0, nosso-
naeT cucteme nepenTy B coctosiHue 4 nocne oxvaardus NMPUKNAOHOI O yposHs (cocTosiHue 3).

bs3 — donar curxpoHusaumm APSES, BosBpallaemblil Hazaa BMecTe ¢ cocTosiHneMm PAREP = 1 (Hukako-
ro oTBETA He HY)XHO NepefasaTth), ykasbisaeT, 4To CEAHCOBbIU ypoeeHb AomkeH 6bITb pasbeanHeH (cocTost-
Hue 5) nocne oxuaaHua NPUKNAOHOIO yposHs (cocTosiHue 3).

as4 — 6esycrnoBHbIl Nepexoa Nocne ycTaHoBKN KOMaHAabl (COCTOsIHWE 4) K COCTOSIHUIO 5 BMeCTe C yCTaHOB-
koW cpnara cuHxpoHm3auum ans 6onee Huskoro KAHAINbHOIMO ypoBHs (SESLI = 1).

Bs — Bo3BpaT k cocTosiHuo oxuaanusa KAHAJIbHOIO ypoBHS aAns cneaytoweil nocneaosBaTenbHOCTU
3anpoc—oTBeT Nocne oTKMYeHus U nepegayum SESLI.

2.8.5.4 Cxema HeckomnbK1x NpUMepoB COCTOSIHWN

OvcTaHumoHHoe cuuTbiBaHKe. TUMoBOW NpUMep

As as1
» 0 —1 1 2 N as2
N Bs ] as4 as3
0 |- 5 [
[ucTtaHumMoHHoe nporpaMmmMuposaHme. TUNoeoit npumep
| As ] as1 |
0 1 — as2
N Bs ] as4 ] as3
0 f= 5 |=
As
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MHuupnannsaums WnHbI
As as1

Bs
0 e 5 bs3

BblI30B 3a6bITO cTaHL MW, adpecoBaHHbIl K 3a0bITOR CTaHLMK

As as1
» 0 > 1 > 2 N as2

Bs as4 as3
0

(9]
IS

BbI30B 3a6bITON CTAHLMW, aApecoBaHHbIA K HE3abbITOR cTaHLMK

[ | As [ | as1
0 »! 1 > 2 as2

Bs bs3

2.9 MPUKNAOHOW ypoBeHb

2.9.1 OTKpbITUE—3aKpbITUE

Mocne oTkpLITUA B Havane npoTokona NMPUKNAOHOW yposeHb ycTaHaBNMBaeTCA B COCTOSHUE OKMAA-
Hust donara cuHxpoHmaaumm ot CEAHCOBOITO ypoBHsi. Ecrin 6onee HU3Kre YpoBHU BLIMOMHSOT CBOW 3a4a4M
npaeunbHo, onar SESAP nossonget NPUKNAOHOMY ypoBHIO CUHXPOHU3NPOBATLCA (MOAKMIOYNUTLCH) U Ha-
yaTb paboTy co cTagun MHMUManmaauun (coctosiHme 1).

NPUKNAOHOW YpOBEHb OTKMOYAETCS, Kak TONbKO ycTaHoBMNeH dnar ana 6onee Huskoro CEAHCOBOIO
YPOBHSI.

SESAP =1 ﬁ
CEAHCOBbIN MPUKNAOHON
ypOBEHb ypoBeHb

APSES =1 _I

MPUKNALHOW yposeHs MoxeT BbITh 0TKAoUeH Tornbko GPUSUHECKUM yposHem.

2.9.2 lenctBUa, ceasaHHble ¢ MPUKIAOHbIM ypoBHeM B pexxuMme AUCTaHLUOHHOIO CHUTLIBAHUA

CTpykTypa, nocTynatLlasi BO BTOPUYHYHO CTaHLuto, BktoyaeT 1 6anT gaHHbix TAB(i), onpegenstowuii Tun
AaHHbIX, KOTOPbIE HY)XXHO YUTaTh aBToMaTdeckn. CooTBeTCTBUE Mexay kogom b6aiita TAB(i) v ceasaHHoW Tabnu-
Len gaHHbIX A0MMKHO ObITh ONpeaeneHo AN KaXaoro NpuMeHeH s,

Ecrv Tvn TAB(i) He ussecTeH BTopuuHoit ctaHumu, NMPUKIAOHOM yposeHs yctaHasnveaeT donar DNA
B 1, TaKuTO CTPYKTypa OTpuLaTeNbHOro NOATBEPXKAEHNUS peTpaHCIMpyeTcsl NePBUYHON CTaHLMENR.

2.9.3 OencTBUA, cBasaHHble ¢ IPUKIAOHBIM ypoBHeM B pexxume AUCTAHLUOHHOrO NporpamMmu-
poBaHus

MepBbie 16 6aATOB NONS AaHHLIX NpeAHa3HavYeHbl AN AeHTUdMKALMOHHLIX MapaMeTpoB.

2.9.3.1 MNpuHuMN gynneKkcHoN naeHTugukaLmmn

UaeHTndumkauus BLIMOMHAETCS MOcpeAcTBOM 0BMeHa criyYaiHbIMy YMCnamMu, 3akoaAMpoBaHHBIMU C UCTIONb-
30BaHWEM CEKPeTHOro KItoya, cneuuduryeckoro Ansa kaxagoro ycrpoiictea (Ki). CnyvaiHble Yicna onpeaeneHsl
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B 8 6aittoB (cM. npunoxeHue D), oHM 3akoanpoBaHbl B 8 GaiiTax ¢ ncnonb3oBaHveM 8-6aiToBoro kntova v
DES-anroputma, onucaHHoro B npunoXxxeHun B.
Ota aynnekcHas uaeHTUdMKaUuUa HanaraeTca Ha cTpykTypbl P1, P2 n P3 cneaytoLium obpasom:

ncy Mone paHHbIX BropuuHas ctaHuua
P1
ZA1 R ZA1
NA1 . NA1 . 0 , 1| NA1
ZA1 ZA2
ZA1 \
| INAK DES
P2
ZA1 ZA2 i
[Nark [ | NATK, NA2
L [ 1 (]
| ZA1 ZA2
DES Ki DES

NAT'] NA2K P3

—_—
0 |Nak]| | 0  NA2K .
ZA1  ZA2 ZA1  ZA2
|
\ A
[naz']
P4
-— ZA1  ZA2
0 0 |o|o|
L 1 (]
ZA1  ZA2

Kntou Ki nasecteH MNCY 1 BTOPUYHON CTaHLWU.

CnyuaiiHoe yucno NA1 renepupyetca MNCY un nepegaetca B none ZA1 ctpyktypbl P1. MNone ZA1 nycTo (B
Hyne).

Mpu nocTynneHun Bo BTOPUHYHYLO CTaHUMIO none ZA1 aekoanpyeTca B cooTBeTCTBUU ¢ DES-anroputmom,
YTOObI MOSYYNTL 3aKoaupoBaHHoe cnyyarHoe uncno NA1K.

Bosspawaemas ctpyktypa P2 cogepxut cnyyainHoe uucno NA1K B none ZA1, cnyvaiHoe Yncno NA2,
creHepvpoBaHHOe BTOPWUYHOM cTaHumen, — B none ZA2.

Mpu nonyyennn P2 TCY gekoaupyet none ZA1, ucnonssya DES-anroputm v knioy Ki. Pesynstupyrowee
NA1' cpaBHuBaeTcst c NA1. Ecnu NA1' =NA1, MNMCY nonaraeTt, 4To Bbi3BaHHAA BTOPUYHANA CTaHUMA MaeHTUU-
uMpoBaHa (mogTBepaunna cBoo NOANUHHOCTL). B npoTueHoM crniywae MCY nonaraeT, Y4To KTO-TO NbITAETCA «rOBO-
pWUTb» NO NIMHUM BMecTo TpebyeMoro yCTpoNCTBa; Toraa OHO NpepbiBaeT AUCTaHLUMOHHBIN NPOrpaMmMHbIi 06MeH
6e3 nepesanycka ¥ BXoAMT B COCTOAAHWE MAEHTUUKALUMOHHOMO OTKa3a.

Mocne npaBunbHOK uaeHTUUKaUMK BTopudHON ctaHuun MNCY koaupyeT cnyyariHoe uncno NA2, creHepu-
poBaHHOE BTOPWYHOW CTaHUMeW, n nepeaet ero B none ZA2 cTpyktypsel P2. BTopuyHas cTtaHuma nosnydvaeT
3akoaupoBaHHoe uncrnio NA2K, koTopoe oHa nepegaeT B cTpykTypy P3 Bnone ZA2; none ZA1 — nycTo (B
Hyne).
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BTopuuHas ctaHuus gekogupyeT none ZA2 ¢ ucnonb3osaHuem krtoda Ki 1 DES-anroputma. OHa Takum
o6pasom nonyyaeT NA2', KoTopoe oHa cpaBHMBAET C NpeaBapuUTeNlbHO CreHepUPOBaHHLIM CriydaliHbIM YUCTTOM
NAZ2. Ecnn NA2 = NA2', BTopudHas cTaHuus nonaraet, uto MNCY ngeHtTuduumnposaHo (MoaTeepaunsio ceot nod-
NWHHOCTL). B npoTtueHom cnyuae MPUKNAOHON yposeHs BTOpUIHOIM cTaHLuW yeTaHasnneaeT donar DNA B 2,
TaK YTO CTPYKTypa OTpuLATENbHOrO NoATBEPXAEHNS peTpaHCIPYETCs NePBUYHON CTaHLMN.

CTpykTypa P4 nepenaeTtcs BTOPUYHOW CTaHLMei, 4Tobbl NokasaTh, YTo AyniekcHas naeHTtudukaums 6eina
nogTBepKAeHa 1 YTo oHa Takke Obliia B COCTOSIHAM MPOBEPUTL NPaBUIbHOCTb AaHHbLIX AUCTaHUMOHHOIO Nporpam-
MUPOBaHUS, COXpaHEHHbIX Mocne cTpyKTypbl P1.

MpuHumn Takoro o6MeHa, cnegoBaTtenbHo, obecneyvMBaeT 3aLnTy OT NpeanpPUHUMaeMoro NOCTOPOHHEro
BMeLLaTenbCTBa NP1 AMCTaHLMOHHOM NPorpaMMUpoBaHUN.

MpuHLKMN 06MeHa Npy ANCTaHLMOHHOM MPOrpamMmMUpOBaHUK ¢ MaeHTUdNKaLMe AoMKeH UCNoNb3oBaTbLCA
BCSKWIA pa3, korga nto6oi neMeHT AaHHbIX B Bbl3bIBAEMOI BTOPUYHOW CTaHLMW M3MEHSsieTCs (nepeycTaHoBKa B
HyIb, U3MeHEHWe BO BHYTPEHHMX NapameTpax 1 T. 4.). CnegosatensHO, AUCTAHLMOHHOE CHUTLIBAHWE HUKOrdA He
N3MeHsIeT AaHHble, NepeaHHble BTOPUYHOM CTaHLMEN.

2.9.3.2 [JelicTBne, cBA3aHHOE C Nonem gaHHbix ZDT

OT0 none coaepXknT cCOBCTBEHHO AaHHble AUCTaHLVOHHOIO NPOrpaMMUPOBAHNA; OHO NepeaaeTcs B CTPYK-
Type P1ansa coxpaHeHWs BTOPUYHOW CTaHLUMEN, oxXuaaroLen noareepxaeHus.

OHo oTparkaeTcs BTOPUYHOWM CTaHUMei B cTpykType P2. MNocne npoeepku naeHTudunkaumoHHeIx nonei MCY
NpoBepsieT, YTO OTBETHbIE AaHHbIE COOTBETCTBYIOT AaHHbLIM, NepedaHHbIM B P1. Ecnu nmeeTcsa HecooTBeTCTBUE,
OHO MoBTOPSIET AeEKTHYIO NOCIeA0BaTENLHOCTL; APYTIMU CrioBamMK, OHO NOBTOPSAET cBoW 3anpoc P1 ¢ apyrum
cnydanHbiM yncriom NA1.

Mpwv nonyyeHWn cTpykTypbl P3 BTOpUYHAas cTaHLmA NpoBepsaeT uaeHTUdMKauuo nepsuyHon ctaHumu. Ecnu
npoBepka NonoXxuTesnbHa, To NpeABapUTeNbHO CoOXpaHeHHbIe AaHHbIE MOTYT GbiTb AeKoAUPOBaHbLI U MOXET BbITb
npoBepeHa UX A0CTOBEPHOCTb.

Koraa nocnegHsist onepauusi ycrnewHo 3aseplueHa, cTpykTypa P4 ¢ komaHaon EOS nockinaetcs nepsud-
HOI cTaHuMK, 4ToBbI 3aKpbITE MpoLeaypy.

Ecnu BosHukatoT kakvme-nnbo npobnemMbl AekoaMpoBaHus ¢ 4aHHBIMU NPOrPaMMUPOBAHUA, OHWU He Nod-
tBepaatoTcs u MPUKNAOHOW yposeHs BTOPUYHO cTaHLmn yeTaHaenmeaeT cpnar DNA B 1, TakuTo cTpykTypa
oTpULaTeNbHOro NOATBEPKAESHMS BO3BPALLAETCA B NEPBUYHYIO CTaHLMIO.

2.9.3.3 OnucaHwue nons gaHHbIx ZDT

Mone gaHHbIX ZDT BKNtoYaeT B cebs:

-none TDP, koTopoe CBsi3aHO C NporpaMMHbIMK AaHHbIMU, coaepxalummncs B none DON (akBuBaneHTHO
TAB anst c4MTLIBAHUSA MO NOKaNLHON LWUHE);

- norne DON.

1 Gant 0-100 6aiToB

TDP DON
1-101 6awnt

|
ZDT

2.9.4 [lenicTBUA, CBA3aHHbIe C 3anpocaMu 3a0bITbIX CTaHLUNA

Mpu 3anpoce 3ab6bITol cTaHUMK NpocToro dakTa nonydeHus dnara DASO, npuxogsiuero ot 6on1ee HU3Koro
CEAHCOBOIO ypoBHs, BMoMHe 4ocTaToOYHO, YTOBbI Ha4aTb NpoLeaypy, CBSA3aHHY € 3TWM 3arpoCcoM, KOTOPbINA
sasnsieTcs cneundudeckum ans MPUKITAOHOMO yposHs.

MPUKNAOHOW ypoBeHb ycTaHasnvsaeT nepemeHHyio ALEA, uTo6bl ykasaTb 6onee HU3KAM YPOBHSIM,
ocobeHHo PUBNYECKOMY, uTo oH gomkeH 3agepxatb otBeT (TRO = NAOXTE). CnyyvaiiHoe yucno NAO,
KoTopoe onpeaenseT Tpu BO3MOXHbIE 3aaepxku, reHepupyetcs NMPUKINAOHLIM ypoBHeM BTOPUYHOW CTaHLIMK
(NAO =0 wnnu 1, unun 2). Ans ycTpoicTB Ha 04HOM U TON Xe LUNHEe reHepaLus crnyvaiHblX Yucen AoskHa npegyc-
MaTpuBaThb MosnyvyeHne CTPOK pasnnyHbIX Yucen Ans pasnuyHbIX YCTPOWCTB. 3Ta reHepauus, criegoBaterbHo,
JonxkHa ObITe CBSI3aHa ¢ NapamMeTpoMm, creuuduiecknm Ans Kaxaoro ycTpoicTea, HanpruMep ¢ ero agpecom
ADS(s) B coueTaHun c aBTOMATUYECKN yaoboUMTaeMbIM NOTPebUTENLCKUM MHAEKCOM (CM. NpunoxeHue C).
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2.9.5 Cocrosnue NPUKINAOHOIO ypoeHs
2.9.5.1 Cxema cocTtosHnii NMPUKNAOHOIO yposHa

MpusegeHue
B rOTOBHOCTb

OxvaaHve
CEAHCOBOIO

YPOBHSI
OTkniovyeHune
- MPUKIAAHOTO (10 = — — e e e e e e e e e
YPOBHSA MopknioueHue @
NPUKNAQHOIO ypoBHs
SESAP =1 A/yp
WHuumanuaupyiouwian
nocnenoBaTensLHOCTL @
/ 3anpoc-oTBeT
/ Touka Bxoaa
DSO =0

WHTepnpetauus
c¢naros

NA2K — NA2
MpoBsepka e

KoauposaHue
NA1 = NA1K
FeHepaums NA2
CoxpaHeHue AaHHbIX
0AroToBKa OTBETa

DSO=0
v oavH TAB(i)
OBbIYHbIH

nonrorcfsas AaHHBIX Mroxas:
leHepauus NAO npoBsepka
DNA =2

Ocoboe aeitcTBue
MpasurnbHbie AaHHbIe

HenpasunbHbie
OaHHble

@ DNA =1

Ocoboe geictene
Moaroroska oTBETA
[aHHble B PyHKUWK
TAB(i), DSO = 1

7/ //
K cocrosHuio

2.9.5.2 Onucanue coctosaHui NPUKIAOHOIO yposHA
JTOT ypoBeHb MOXET BbIThb OTKANOYEH ToNbko PUSUUECKUM.

CocrosiHne 0
OxunaaHue CEAHCOBOTI O ypoBHs. Kak Tonbko oH npueeaeH B rotoBHocTb, MPUKITAOHOW ypoeeHb ne-

peBoauT cebs B cocTosiHWE OXMAaaHns cuHxpoHusaumn ot CEAHCOBOI O ypoBHA
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CoctosiHue 1

MHuumannaaums nocrnegosaTtenbHOCTW 3anpoc—oTBeT. Kaxaas nocnegoBaTenibHOCTb HAaYMHAETCH MHULM-
anusauner onpeaeneHHblx napametpos APSES n ALEA.

CocrtosiHue 2

MHTepnpeTaumns crnaros, ykasbiBarowmx TUM NonyYeHHon KoMaHAk!, KOTopas No3BosieT nepexos B CoCcTo-
aHva 3, 5, 7, 8 unn 11.

CoctosiHue 3

OucTaHUMOoHHOe cunThIBaHWE: MHTepnpeTauusa 6aiita TAB(i), onvceiBatoLLero TMn Tabnmubl AaHHbIX, KOTO-
pble HY)XHO NpounTaTh, U ycTaHoeka pnara DNA (DNA =0 unu DNA =1).

CoctosiHue 4

[VCTaHLMOHHOE CUMTLIBAHKE: MOArOTOBKA OTBETHOW Tabnmubl AaHHLIX B COOTBETCTBUM € NonyveHHon TAB().
YcTaHoBka ¢pnara 3abbito ctaHummn (DSO = 1).

CocTosiH1e 5

3anpoc 3abbITol cTaHLMKW: NpoBepka Hanuumnsa nasectHoro TAB(i) 1 nepeyctaHoska DSO.

CocrosiHue 6

3anpoc 3abbITo CTaHLMW: NOAroTOBKa OTBETAa NOCPEeACTBOM YCTaHOBKU BTOPUYHOrO agpeca CTaHuMu U
nepsoro nasectHoro TAB(i) us cTtpykTypbl ASO B none AaHHbIX 1 reHepauus cnydaiHoro 4vucna NAO ¢
1CMonb30BaHWEM NPUHLMNE, ONUCAHHOrO B NpunoxeHun C Tak, utobbl 0TBET MOXHO 6blno AaThb B criyvaiHoM
oTpeske BpemeHW. ALEA ycTaHasnuBaeTcsi B 1.

CocrosiHune 7

AucTaHuMoHHOE nporpamMmupoBaHive. MNepeas nocnegoBaTenbHOCTL: Mofe AaHHbBIX 0TBETa MPUHUMAET TO
Xe camoe cnyyaiHoe yncno NA1, koTopoe 3akogmpoBaHo ¢ ncnonbsosaHvem DES—anroputma BMecTe co
cnyyaiHbiM Yuncnom NA2. Mone aaHHbIX oTBeTa (ZDT) AOMKHO Takke cofepXaTb OTBET NonydYeHHbIX AaHHbIX.

CocrosiHue 8

AncTaHunoHHoe nporpamMmmrpoBaHune. Bropas nocnegoBaTtenbHOCTb: NoMe AaHHbIX COAEPXUT 3akoampo-
BaHHoe uncno NA2K, kotopoe aekoanpyeTtcs v ceepsietcss ¢ NA2, nocnaHHbIM B MepBoli ocneaosaTenbHOCTU.
DNA ycTaHaBnvnBaeTcs B 2, eCrin TeCT oBHapyXnuBaeT oLwnoKy.

CoctosiHue 9

JvcraHumoHHoe nporpaMMupoBaHve. Bropast nocneaosatefibHOCTb: AeKoAMpoBaHUe AaHHbIX AUCTAHLMOH-
HOro MporpaMMMPOBaHA U CBSI3aHHbIE onpeaensieMble 3agaven gevictens. DNA yctaHasnvBaeTcs B 1, ecnu
ucnbITaHUe HenpaBUIbLHO.

CocrosiHue 10

MNMPUKNAOHOW ypoBeHb 0TKMIoYaeTCs, M CUHXPOHW3aLMA nepexoauT K 6osiee HUSKoMY YPOBHIO Nocpes-
ctBom APSES = 1.

CocrosiHue 11

MHnumanusaums wuHbl. Mavumanusaumst cdnara 3abeiton craHumu (D SO =0). PAREP ycraHaenusa-
eTtcsl B 1.

2.9.5.3 OnucaHue cobbITuin

Aa— nonyyeHve dnara cuHxpoHusaumm SESAP = 1 ot 6onee Huskoro CEAHCOBOITO ypoBHsi No3Bo-
nsiet nepexod U3 coctosiHus 0 B coctosiHue 1.

aal — 6e3ycnoBHbI Nepexof OT COCTOSHUSI MHULManu3aummn 1 K CoCTosiHMIO 2.

aa2 — cpnar, nocbinaemoii CEAHCOBbBIM yposHem (DTR = 1), cooTBeTCTBYET AEUCTBUIO MO AUCTAHLIMOH-
HOMY CHUTBLIBAHUIO.

ba2 — dnar, noceinaemsii CEAHCOBbIM yposHem (DASO = 1), cooTBeTCTBYET AEACTBUIO MO 3anpocy
3a6bITON CTaHUWK.

ca2 — dnar, nocbinaemolit CEAHCOBbBIM yposHem (DTP = 1), cooTBeTCTBYET ASUCTBUIO MO AUCTAHLIMOH-
HOMY nporpammMupoBaHuio, nepemeHHas AR (AR = 0) ykasblBaeT, UTo 3TO nepBast nocneaoBaTenibHOCTb AUCTaH-
LIMOHHOrO NporpaMmmMmpoBaHus.

da2 — cbnar, nocbinaemsln CEAHCOBBLIM yposrem (DTP = 1), cooTBETCTBYET AEUCTBUIO MO ANCTaHLMOH-
HoMy nporpaMmMmupoBaHuto, nepemerHad AR (AR = 1) ykasbiBaeT, YTO 3TO BTOpas nocneaosatesnibHOCTb AUC-
TaHLUMOHHOTO NPOrpaMMm1poBaHUst.

ea2 — cpnar, noceinaemsli CEAHCOBBLIM yposHem (DIB = 1), cooTBeTCTBYeT ASNCTBUIO MHULMANU3aLum
LUWHBI.

aa3—DNA = 0 yka3sbleaeT, uto TAB(i) n3BecTeH BTOPUYHON CTaHLMM 1 YTO AOMKHA nepeaaBaTbCs CTPYK-
Typa DAT.
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ba3—DNA = 1 yka3biBaeT, Yto TAB(i) HenpaBuneH 1 YTo AorkHa 6bITh NepefaHa CTpyKTypa oTpuLaTenb-
Horo noaTteepxxaeHna DRJ.

aa4 — 6e3ycnoBHbIV Nepexo U3 cocToaHus 4 B coctosiHue 10.

aa5—PAREP = 0 ykasbiBaeT, Uto goskeH 6bITe caenaH OTBET Ha 3TOT 3anpoc. BropuyHas ctaHuus 6eina
3ab6bita (DSO = 0). MepeceyeHue mexay nonyveHHbIM cnnckom TAB(i) 1 COOTBETCTBYHIOLLIM CMIMCKOM BTOPUYHOW
cTaHUun coaepXuT, Mo kpaHe Mepe, oaunH TAB().

ba5—PAREP = 1 ykasbIBaeT, UTO HUKaKoro oTeeTa He TpebyeTcs Ha 3TOT 3anpoc:

- nnbo BTopy4Has cTaHums He 6bina 3abbita (FSF = 1);

- nnbo nepeceueHne mexay cnuckom TAB(i), nonyuyeHHbIM B cTpykType ASO, U CNUCKOM BTOPUYHOM
CTaHuMM nycTo.

aab — 6e3ycrnoBHbIli Nnepexod k coctosHuio 10. MepemerHast ALEA yctaHasnueaeTcst (ALEA = 1), utobbl
yka3aTb 6oree HU3KUM YPOBHSIM, YTO 3TO OTBET, KOTOPbIV AOMKEH BbITb CreHEPUPOBaH B OKHE, onpeaensieMoM
yncnom NAO.

aa7 — 6e3ycnoBHbIN Nepexoa K cocToaHuo 10.

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

ba8—DNA = 2 ykasbiBaeT, 4To nposepka no NA2 HenpaBunbHa: oimkHa bbITb NepegaHa cCTpyKTypa oTpu-
uaTtenbHoro noateepxaeHust ARJ.

aa9—DNA = 0 yka3biBaeT, UTO BTOPMYHOW CTaHUMeN NpoBepeHa A40CTOBEPHOCTb NpOorpaMMnpyembix gaH-
HbIX.

ba9—DNA = 1 ykasblBaeT, YTO nporpaMmmmpyemble aHHbIe He BePHbI, U OHWU He NoATBEPXKAEeHbI BTOPUUHOM
cTaHuuel: gomkHa 6blTb NepegaHa CTPYKTypa oTpuuaTtensHoro noarsepxaeHus DRJ.

aa11— 6e3ycnoBHbIN nepexod k coctosiHuio 10. NMepemeHHas PAREP yctaHaenuBaetca B 1 And ykasa-
HWs Goniee HU3KUM YPOBHSIM, UTO He TpebyeTcs nepedaBaTh HUKAKOro OTBETA.

Ba — nocne oTkntoyeHns u yctaHoBk APSES B 1 BO3BpaT Kk COCTOSIHUIO OXUAAHWA cleayoLel nocre-
posatenbHocT oT CEAHCOBOIO ypoBHs.

2.9.5.4 BosmoxHoOe yrpoLLleHne

OTU COCTOAHMS NPEACTaBNSAOT TOSBbKO MUHUMYM AACTBUIA, KOTopble A0MKHbI BbITh NPEANPUHATLI B OTHO-
LUEHWNW BCEBO3MOXXHbLIX MPUMEHEHWIA, UCTIONb3YHOLMX MPOTOKOM YTeHWs Mo NokanbHoW WwuHe. Tonbko ana auc-
TaHLMOHHOIo CUMTbIBaHWS (6€3 ANCTaHLMOHHOIo NporpaMMUpoBaHyisl) OHW MOTYT ObITb YNPOLLEHbI.

dakTnueckn gna aToro Tvna npumeHeHnin komanaa REC, nonyvyaemas BTOpUYHON cTaHUMel, paccmaTpu-
BaeTcs CEAHCOBLIM ypoBHeM kak olLnbka B COOTBETCTBMM C AUArpamMmMoii COCTOSIHUIA, oTHocsiLeics K CEAH-
COBOMY yposHtio:
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B atomcnyvae NMPUKITAOHOW yposeHb HUKOrAa He CUHXPOHWU3UpYETCsi v He BCTpedaetca ¢ DTP =1.

Ha anarpamme coctosiHuii NMPUKINAOHOIO ypoBHS NO3TOMY MOXKHO yAanuTh BCE COCTOSIHUA U AeACTBUSA,
ceazaHHble ¢ DTP = 1, 6e3 oTpuuaTensHOro BAUAHWA Ha 0BLLYI0 COBMECTUMOCTb YNPOLLIEHHOMO NPOTOKONMa.

2.10 KpaTkoe onucaHue U B3auMoAeACTBUA MeXAY YPOBHAMU

2.10.1 YnpouleHHas obuian cxeMma COCTOAHUN

SUBUMECKUA
ypOBeHb

\

/

MonHas
MHMLIManuaauus KAHANBHBIA CEAHCOBbIA MPUKNAHOM
ypOBEHb YPOBEHb YPOBEHb
1 L
MpuBegeHne 1 [
B FOTOBHOCTL OxmpaHue OxupaHve
KAHAJIBHOIO CEAHCOBOIO
YPOBHA YpOBHA
- PHILI = 1 LISES =1 I SESAP =1
v /——5
WHuumanusaums (
npuema / /
L/ CunTakcnyeckan WuTepnpetauus
nposepka KOMaHgbl
1
OxupaHve
KAHAJIbHOIO
YPOBHS /| fnoxo 7| PAREP=1
PAREP = 1 — Y )
ERLI =1 LIPHI =1
ALEA = 1 Mposepka CneuvansHoe
agpeca Aaevicrane
i = 4
TRO PAREP = 1 B
Yy J ALEA=1
OxupaHue OxwvaaHue -
Mepenava CEAHCOBOIO MPUKNAOHOIO
YPOBHS YPOBHS
: -
- | APSES =1
PAREP = 1 APSES =1
- "ERSES=1Y
_ _ Boaspar OTBeTHas
ALEA=0 ALEA=1 CTPYKTYPHI KOMaHaa
unu
PAREP =0 PAREP = 1
Y - - -
Cron /
BbiknioveHue

MpuMeuvaHue— BpemeHHble 3a0EpXKKN HE MOKA3aHbI.
ERSES =1, ERLI =1.
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PHILI/LIPHI/LISES/SESLI/SESAP/APSE

M nepejaBaemMble napa-
MeTpbl

Bydepa (emp,lon)  Eygepa (emp,lon) Bydepa (emp,lon)

DIB/DTR/DTP/DASO/AR

mobGankbHas
MHUUManusaums S=0
DTR/DTP/DIB/DASO =0 ALEA =0
YpoBeHb OUBNYECKNIA KAHAITbHBIN CEAHCOBbLIV MNPUKITAOHOW
LIPHI =0 SESLI =0 APSES =0
MHunumanuaauus LISES =0 SESAP =0 ALEA=0
PHILI=0 ERLI =0 ERSES =0
dnam crHXpoHu3aumm PHILI LISES SESAP
- - -

[Mepemennasn, npucsa- LIPHI DIB/DTR/DTP NAO
uBaemas npu ycnoemsax PHILI (RA2) LISES DASO APSES
N OenCTBUSAX

PAREP SESLI,SESAP PAREP
ERLI LISES DSO
APREC ALEA
ERSES DNA
AR
LIPHI SESLI APSES
dnarm cMHXpoHu3aumm 5 < | < <
W nepegaBaembie napa- ytepa (emp,lon) Bydepa (emp,lon) Bydepa (emp,lon)
MeTpbI PAREP PAREP PAREP
ERLI ERSES DNA
NAO NAO NAO
ALEA ALEA ALEA

Tabnuvua He COAEPXUT yrnpaBreHWe nepeMeHHbIMU BPEMEHU.

MpumeyaHne — dnarm owubkm ERSES wu
Kk PUSNYECKOMY ypoBHIO, BCerga COMNpOBOXOAOTCSA

ERLI, koTopble nepegaltoTcsi OT YPOBHA K YPOBHIO MU
OOHOM W TOW Xe 0BpaboTKON Ha KaXAOM YPOBHE.

B npeacTtaeneHHon
CEAHCOBbBIM 1
YPOBHE.

Ona ®U3NYECKOI O ypoBHs npocTas nposepka ERLI nossonsieT naeHtudulmnposaTs 6e3owinbouHoe
BbIMONIHEHUE onepaLuii Ha BCeX BEPXHUX YPOBHSIX. [onpocTy roBops, MoXHo 3ameHuTe ERLI v ERSES o6wwimm
napamMetpom ER, koTopbili MOXeT ycTaHaBnuBaTbCA NtobbiM U3 AByX BepxHux yposHen (KAHATIbHLIM, CEAH-
COBbIM) u npoeepsaTscs PUSNHECKUM yposHem. ER Toraa nepeycraHasnvMsaeTcsi B HyIb, KOraa MHALMaNu-
aupyetcst KAHANbHBIA yposeHs.

paHee onepauuy noAapasymeBaeTcs, uUTo nocblnka ERSES =1 wmexay
KAHAJIIbHbBIM  ypoBHaAMK conpoBoxaaetca yctaHoBkon ERLI B 1 8 KAHAJIBHOM
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2.10.3 YnpouieHHas o6lana guarpaMMa, oXBaTbiBalowWwas HeCKONbKO NpUMepoB

YposeHb SUBUYECKUNA KAHANBHbLIN CEAHCOBbIN NMPUKNARHON
Iucrax- E n E
LIMOHHOS _/4 N\
CUUTBI- SESAP \
BaHue. APSES
TvnoBo#

WHnuma-

nu3auus

LUMHBI

3anpoc

3abbiTOl

CTaHuuu

2.10.4 O6wMe KOMMeHTapumn

Llenbto HacTosiLLero cTaHaapTa SiBNSeTCs onpeaeneHne NnpoTokona AN BTOPUYHbIX CTaHUMI (Ha3biBaeMo-
ro BTOPWUYHLIM NpoToKooM). MpoToKoN NEPBUYHOI CTAHLMK NO CBOEN NpUpoae ABNAETCS AOMNONHUTENbHBIM U
MoXeT BbITb BblBeeH 13 BTOpMYHOro npoTokona. Bee, 4to Heo6xoanMo ANa ero co3gaHus, MoOXeT ObITb Jioru-
YecKM NosyYeHOo 13 MYHKTOB, PACCMOTPEHHLIX BbILLE.

CnepoBatenbHo, BCe AnarpaMmmbl, PUCYHKW U MOSICHEHWS! AOSMKHBI BbITb COOTBETCTBYIOLLUMM 06pasom UH-
TEpNPEeTUPOBaHbI, COXPaHSIl «B YME» MPOTOKON BTOPUYHOMN CTaHLMK.

2.10.5 Peanusauus npotokona

MpeacTasneHue pasnuyHbiX YpoBHel uHdopmaunoHHoro obmeHa npegnaraet He 6onee YeM OCHOBY
(kapkac) gnsa ero paspaboTku u peanuaaumn. OkoHYaTenbHasi peanusaums MOXXeT CrpynnuMpoBaTh UNy pasbuts
HeKOoTOpble COCTOSIHWUSA B 3aBUCUMOCTU OT JIErKOCTW NPOrpamMMUpOBaHNUA, UCNONb3yeMOoro sidblka U BblOpaH-
HoW apxuTekTypbl. Ons obecneyeHnus COBMECTUMOCTU BCeX pa3paboTok B pamKkax aToro npoTokona BaXHo,
4YTOOblI MAEHTUYHBIE COBLITUSI NPOU3BOAUIM MAEHTUYHbIE 3bdekTbl U BbiNK BblaepXKaHbl BPEMEHHbIE orpa-
HUYEeHWS.

YTo KacaeTca MeToAa NMPOrpaMMUPOBAHMS, TO HAYAlbHBIN NOAX04 MOXEeT NPUBECTU NPOEKTUPOBLLMKA K
pa3paboTke NpoToKomMa B YACTO Nocrie4oBaTeNbHON NOrMKe B NPeANONOXeHWN, YTO Kaxablil ypoBeHb NpeacTas-
naet cobon nepekpbiTue nognporpamm. Jpyron nogxog Mor 6bl peann3osath pa3paboTky, CBA3aHHYH0 C MHOMO-
3aga4vHbiM MOHUTOPOM (UnK cynepBr3opom). B aToM cniyuae kaxabli ypoBeHb Mor 6bl paccMaTpuBaTbCa Kak
oaHa 3agava.
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3 O6MeH AaHHbLIMM MO NOKaNbHOW LUWHE CO CTOPOHbI NEPBUYHOM
(ynpaBnsiowen) ctaHUMnM — KOHTponnep

3.1 BeBegeHue

B HacTosiLeM cTaHgapTe onpeaeneHsl Npasunna, KoTopbIM Hado cnedoBaTh Npu peannaaunm NpoToKona,
paccmaTpusaemoro co ctopoHel MCY. B gansHeiiem 4acTo NpUBOANTCS CChinka Ha pasgen 2, KoTopblii onpeae-
nsieT hyHKLUMOHANbHbBIE BO3MOXHOCTU MpoToKos1a, 0BLLYH opraHW3aLuio CTPYKTYP U 0GMEHOB 1 pa3finyHble ypoB-
HW BTOPWYHOW CTaHLUW (3anpalumMBaemoro yeTpoicTea).

HwxenpreegeHHbIe NMYHKTBI HACTOSILLEro pasaena YAoBNeTBOPSAOT criedyowm TpeboBaHNAM:

- 3.2 1 3.3 — cogepxart obLLne cBeAeHWs1 BMeCTe ¢ AOMONHUTENbHOR MHopMaLIMEN, CyLLLeCTBeHHOMU aAns
NOHVMaHWS CUCTEMBI;

- 3.4 — onpepensieT NPUHLMMLI UHTEPDEACHOTO B3aUMOAENCTBIUSI NPOTOKOMA C BHELLHWMM NPOLIECCOM, CBSI-
3aHHbIM ¢ MCY. KpaTkoe onvcaHve cogepxaHus Tabnuu AaHHbIX, KOTOPbIMU OBMEHUBAtOTCS NPY aKTUBALIMK U
3aBepLUeHNM NPOTOKoMa, AaeT BO3MOXHOCTb Pas3bsCHUTL 06meHsI ¢ MCY;

- 3.5-3.8 — onucbiBalT pasnuyHbie YPOBHKU, COCTaBNAKOLWME NPOTOKON YTEHWUS MO NOKANBHON LLWHE,
OTHOCWTENbHO NepPBUYHON CTaHLMK;

- 3.9 — onvcbiBaeT B3auMoaeicTBME MEXAY PasNUYHbIMU YPOBHAMMW NPOTOKONA.

3.2 O6wume nonoxeHus

3.2.1 dyHKUMOHaNbHble BO3MOXHOCTU NpOoTOKONA

MpoTokon, NpeaHa3HauYeHHLIN ANa nepegayn uHpopmMaumn Mexay BTOPUYHLIMU CTaHLMSIMU U NEPBUYHOIA
CTaHuMen, 4oMmKeH NoaaepX1BaTe TpU CyLLEeCTBEHHbIe dyHKLMY — AUCTAHLUMOHHOE CHUTLIBAHWE UHOpMaLIMKA,
AUCTaHUMOHHOEe NporpaMM1poBaHue 1 obHapyxeHue 3abblTbiX CTaHLUMIA, NOAKIIOYEHHLIX K LUMHE (CM. pasgen 2).

3.2.2 OcHOBHbIe NPUHLUNBI

Cwm. onpegeneHusie 1.3.

O6LwMe xapaKTepUCTUKK, OTHOCSLLMECS K 0BMeHY, onucaHbl B pasaene 2.

PasnuyHble cuTyaumm, kacaroLimecs obLuei opraHusaumm CTpykTyp 1 o6MeHoB, obLuiee CTpoeHNe CTPYKTYp
V¥ onpegeneHust pasnnyHbIX COCTaBMAOLLMX X BNOKOB, Kak U AeTanibHaa CTPYKTypa AnA KaXkaoro crnyyasa auc-
TaHUMOHHOTO CYUTLIBAHUS, ANCTAHLMOHHOrO NPOrpaMMUpoBaHUA U BbI30Ba 3a0bITOM CTaHUMK, MTOAYUHSIOTCA Cre-
Lundbukaumsm, npmeeaeHHbIM B pasgene 2.

3.2.3 CtpykTypa npoTokona

[ns cooTBETCTBYA O6LLIMM NpaBunam, yrnpasnsiioLLMM peanv3aumei U apXMTeKTypol NpoToKona, YTeHue no
NOKanbHO LLUHE paHX1POBaHO Ha YeThbipe yposHs (PUSUUECKUA, KAHATBbHBLIA, CEAHCOBLIN, MPUKINALD-
HOW).

Takasi opraHu3sauus Jokasana cBOU NpenmMyLLEecTBa BO MHOTMX OTHOLLEHUSIX, 0cOBEHHO B NpocToTe npef-
CTaBJIeHUs 1 BO3MOXHOCTM MOHWMAaTL CUCTEMY MPOTOKONA, Takum ob6pasom noapasymesast MEHbLUYHO CIIOKHOCTb
NP1 NPOeKTUPOBaHM, peanusaLm n 06Cry>K1BaHWUN.

ApXxuTekTypa, NpeAcTaBneHHas 34ecb, TEM He MeHee SIBMSIeTCS TONLKO OCHOBOM BLIMOSTHEHUA (peanusa-
UMKn) Ansa npoTokona NepBUYHON cTaHuMn. Menkve geTtanu 3Toi OCHOBLI MPeACTaBMNeHbl B HACTOSILLIEM CTaHdapTe
TONbKO ANsl TOro, YTobbl NyYlle onpeaenuTs NpeaycMOTPeHHble (hyHKLMOHANbHbIE BO3MOXHOCTU paboTbl cuc-
TeMbI.

B 3TOM OTHOLLUEHUM OKOHYaTeNbHasa peanusaunsi B COOTBETCTBUM C YMIOMSIHYTbIMU AeTansiMu morna 6ol
opraH13oBaTb aBTOMAaTUYECKWNE PEXUMEI, ONUCAHHbLIE HWXE, NO-APYroMy, rpynnupysl, pa3aensist UM MoanduLm-
pysl HeKOTOPbIE COCTOAHUSA. TeM He MeHee, Ana Toro 4Tobbl obecneunTs He0bXxo0AUMYI0 COBMECTUMOCTb MeXAY
pasnuyYHbIMK peanusauusiMn 04HOro 1 TOro e MPOTOoKoNa, CyLLEeCTBEHHO, UTObbI Bce (hYHKLMN BbIMONHANUCH B
nonHom obbeme, Bce onmcaHHble coBbITVA MPOM3BOANINCE C UAEHTUYHBLIM 3dhdpeKToM U YTOBLI IPUHUMANUCL BO
BHUMaHWe orpaHnYeHns Nno pasgeneHnto BpeMeHu.

HeobxoayMo Takke yunTbIBaTL, YTO MpeAcTaB/ieHWe NPOTOKOMa B HACTOSILLEM CTaHAapTe, AaXKe eCni OHO
OCHOBAaHO Ha MHOro3adayHol apxuTekType, He A0HKHO UCKITtoYaTh Apyrie NpUHLMUMLI NPOrpaMMUpOBaHns, Ta-
Kve, Hanpumep, Kak Y4CTO nocneaoBaTerbHble.

3.3 Tabnuua aaHHbIX A — npyeM U Tabnuua faHHbIX B — nepepava

Tabnuua A, AOCTYNHasA ANsl MPOTOKOJ1a B HAa4ane ero paboTel, AenaeT BO3MOXHbIM HEABYCMLICNEHHO
orpeaenyTs OCHOBHYIO onepauuio (AecTBre), COOTBETCTBYIOLLY0 0BMeHY, KOTopbIi AorkeH BbiTh ocyLlecT-
BIIEH MO LUKHe.

Tabnuua B, cosgaHHas NpoToKoIoM 1 AOCTYMHANA B KOHLE ero paboThl, MO3BONSET y3HaTb pe3ynbTaT Bbi-
MONHeHVst OCHOBHOW onepauuu.
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OcHOBHbIe onepauun nogpasaenstoT Ha YeTblpe KaTeropum:

- MHUUMann3auma WinHbl 1B;

- 3anpoc 3abbiTol cTaHumn ASO,;

- ANCTAHUMOHHOE CUMUTbIBAHME BTOPUYHOM cTaHumn TR;

- ANCTaHUWOHHOE NporpaMMMUpoBaHne BTOPUYHOM cTaHumn TP.

3.3.1 Tabnuua gaHHbIX A — npuem

MonHas nHdopMaLms o pesynbTaTe BbIMOIHEHUS OCHOBHOW onepaLumy COCTOMT U3 nHopMaLm o creay-

OLWKUX NapamMeTpax, KoTopble HeobxoaMMbl 1 aaekBaTHbI Anst ynpaeJieHNA NPOTOKOJIOM B LIeJTOM:

- agpec Bbl3blBaeMol BTopuiHOM cTaHumMn AADS;

- agpec Bbi3biBatoLLe nepuyHol ctaHumm AADP;

- Tnn onepaumn ATYPE;

- AaHHble ADON.

[ns 6onee npocToi 06paboTkM 3TOM MHOPMAaLMK C Hell CBA3LIBAOTCS AONOMNHUTENbHbIE NapaMeTpbl Npr

CoCTaBlieHnn Ta6J'II/ILI,bI A:

- ANECHAU — uucno 6aiiTtoB B Tabnuvue A npyv eAMHUYHOM 0OMeHe;

- ANA — uncno 6aliToB B none gaHHbIXx ADON.

3.3.2 Tabnuua pgaHHbIX B — nepegava

MonHas nHopmaLms o pedynbTaTe BbINOSHEHWSI OCHOBHOWM onepauum COCTOUT M3 MHdopMaLnn o cneay-

oKX napamMeTpax:

- QnarHocTrKa BbIMONHEHNsI NPOTOKoNa;
- ANA KaXaon nocnenoBaTenbHOCTH (i) — UMCNo nAEHTUYHLIX NocnegosaTensHocTe BNSEQI(i);
- ONA KaX4oW UAeHTUYHOW nocnegoBaTenbHocTH (i, j):
ownbka n3-3a BpemMeHHOM 3agepxkn BTIMOUT(, j);
owmnbka B ypoeHax BERREURC(, j);
pesynbTUpytoLue AaHHble BbinonHsemol onepauum BDON.
Tabnuua B koHCTpyupyeTcs U3 3ToW MHpopMaLIMK, CBA3AHHON C AOMONHUTENbHBIMI NapaMeTpamMu, No3Bo-

NsIIOLLMMU NPOCTY 06paboTky:

-BNECHAU — uucno 6aiToB B Tabnuue B npyn eamHnyHom obmeHe:
3HavyeHne (BNECHAU) = 3HaueHne (BNDEROU) + 3Hauenune (BNR)+ 10;
- BNDEROU — uncno 6aiiToB B AnarHOCTUYECKOM Mnone:

n n
3HaueHure (BNDEROU) = ;Ii =2 ; {3HaueHme [BNSEQI(i)] + 1}

-BNR — uucno 6alitos B none gaHHbIx BDON.

3.3.3 OpraHusauus Taénuy popmarta 6aiToB

O6LLas opraHusaLms TabnuL, NpeacTaBieHa HKe.

B none HavMeHbLLMe 3Ha4YMMble BaliThl HAXOOSITCA BBEPXY, a HanbornbLune 3HaYMMble — BHU3Y.

3 LSB

3 MSB

[nsa TorouTobbl caenaTe WX MOHATHBIMKW AN Noboro 7- unu 8-anemeHTHoro koga NCO, Hanpumep Ne 5

CCITT, onn npeactaenstotca B 30H Bnnotb go 3FH B WwecTHaguaTepnyHOM Koae; OUTbl JaHHbIX HaXoasaTcs B
HaVMeHbLUWX 3HaYNMBIX 4-BUTHBLIX BaiTax kaxaoro 8-6uTHoro 6aiita.

Mpumep. N=543210 B gecatmyHom Koge

LSB — HauMeHbLUWIi 3Ha4YMMbIN BanT

W W|lWw | w|w|w
a|lbh|lw|IN]|~ O

MSB — Hanbonbwuit 3Ha4YMMbIn GanTt
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KoanpoBaHue noneit AADS, AADP u ATYPE nonyyaetcsl U3 KoAOBbIX MHOXWUTeNen 6rokos B CTpyKType,

YNOMARYTbLIX B MPUITOXEHUN E.

To xe caMoe oTHocuTcs K ATAB(i).

3.3.3.1 Tabnmua A

Cny4ai Cnyyai Cnyyai Cnyqaii
IB ASO TR TP
t 3 4 3 x| [3 xlE [3 x]e
ANECHAU | (1) MAX MAX MAX
@l@ |3 1 3 X |F 3 X |F 3 X |3F
3 / 0 3 / 0
AADS AADS AADS
(12)]1(14) 3 0 3 0
AADP AADP AADP AADP AADP
(2)|(16)
3 9 3 7 3 1 3 3
ATYPE
n @las) | 3 0 3 0 3 0 3 0
OanTbl
3 0 3 x |A 3 x |3A 3 x 13A
ANA MAX MAX MAX
@]eoy | 3 0 3 x [E 3 x|3go |3 x |3E
T 14 = (20)
Com.IB =09 ATAB(i) ATAB(i) ACLE
1 ADON @ 2 (16)
GaiiTbl
l ANA1
v (16)
n — aHauyeHue (ANECHAU) ATAB(n) ATAB(n) ADPT
1 - aHaueHue (ANA) 2 2) 202 MAX
nMAX = (40) nMAX = (5) EA = (243)
ComASO=07 OA=(10) FE = (254)
IE = (30) Com.TP =03
Com.TR =01

MpumeyaHune— 3HaueHUs B KPYITIbIX CKOBKax — AeCATUYHbIE, BCE OCTallbHble — LUecTHaguaTepuyHble.

3HaueHus, npuHMaemMsle ANA 1 ANECHAU npu AuCTaHUMOHHOM CHUTBIBAHWW, NpeacTaBneHbl HUXe.

AvcTtaHumMoHHoe cunTbIBa-
HUE B pasnuUuHbIX Nocbinae-
MbIX U BO3BpaLlaeMbIX N

M

)

3)

(4)

()

nocneaoBaTernbHOCTAX
3 2 4 3 6 3 8 3
ANA
3 0 0 3 0 3 0 3
3 6 8 3 A 3 Cc 3
ANECHAU
3 1 1 3 1 3 1 3
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3.3.3.2 Tabnuua B

I = 2 x {3Ha4.[BNSEQI(1)]+1}

"= aHa4.(BNDEROU)

In = 2 x {3Ha4.[BNSEQI(1)]+1}
(n max = 5)

3Hau.(BNR)
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\

vy

BNECHAU
)

BNDEROU
)

BNSEQI (1)
(2)

BTIMOUT

BERREUR

| @

BTIMOUT

BERREUR

| @

BNSEQI (n)

@
|

BTIMOUT

BERREUR

()

BTIMOUT

BERREUR

()

BNR
)

BDON

1- 3anpoc

n'-iA 3anpoc

n'max=3

3Haq.(BNECHAU)=2::11 + 3Hau.(BNR) + (10) -
otcyTcTeme GaiiTos B Tabnuue b

3Hau.(BNECHAU)=2 x 2{aHau [BNSEQI(1)] + 1} -

otcyTcTBue GaiitoB
B AMArHOCTUYECKOM norne

3Hau.(BNR) - orcyTtcTBue GaitoB B none BDON

I'= 3ili = 32{awan [BNSEQIG)] + 1)

I'max = i?.'max(li) =5 x 8 = (40) GairToB
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3.3.3.3 Oetanu Tabnumupl B
Cnyuaii IB Cnyyain ASO Cnyuain TR Cnyvan TP
[ BNecHAU | | BNECHAU | | BNECHAU | [ BNECHAU |
[ BNDEROU | | BNDEROU | | BNDEROU | 4 4 | BNDEROU |,
BNSEQI (1) BNSEQI (1) BNSEQI (1) BNSEQI (1)
BTIMOUT (1,1) BTIMOUT (1,1) BTIMOUT (1,1) | (8)
BERREUR (1,1) BERREUR (1,1) BERREUR (1,1) [max
BTIMOUT (1,2) |
BERREUR (1,2) BTIMOUT (1,J)
BTIMOUT (1,3) BERREUR (1,7) | ¥
BNR BERREUR (1,3) | |
(40) (16)
| max | max
aHau. (BNECHAU) = (14) BNR
aHau. (BNDEROU) = (4) BNSEQI (I) BNSEQI (2)
anau. (BNSEQI) = (1) BTIMOUT (I,1)
aHay. (BNR) = (0) BERREUR (I,1) v v
]
BFE1 BNR 1 BNR
(12)
BDON BFE2 BNR (1) BNA1
(12) 2) (16)
BFE3 BDON (1)
(12) (232)
max
aHay. (BNECHAU) = (54) |
aHay. (BNDEROU) = (8) BNR (n) 1170
aHau. (BNSEQI) = (1) ()
3Hau. (BNR) =(36) BDON (n)

Makc. 3Hay. (BNR) = (1170)
Makc. 3Hay. (BDEROU) = (40)

Makc. 3Hau. (BNSEQI) = (3)

aHau. (BNR) = (1220)

Makc. 3Hau. (BNA1) = (16)
Makc. sHay. (BNDEROU) = (40)
Makc. 3Hau. (BNECHAU) = (42)

3HaueHVs B KpYTIibIX CKOBKaX — AeCATUYHbIE, OCTanbHble — LecTHaaLaTepuyHsle.
| — naeHTUUKaTop pasnnyHbIX nocrneaoBaTeNbHoCTew;
J —naeHTUdMKaTOp AGHTUYHLIX MOCNEeA0BaTENIbHOCTEN.

3.3.3.4 [Jetanb okHa BFEI B cnyyae ASO

Twvn oTBETA 1

Mone BFEI

AADS
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3.3.3.5 Oetanb noneunn BTIMOUT u BERREUR

3 2 1 0 BTIMOUT
L
KoaupoeaHue 3aaepxki
Henonyuenme (GPUSUHMECKUI
ypoBeHb) BRECNU
3 1 0 BERREUR

|— Ownbka cBsAan BERLI

Owmbka CEAHCOBOIO ypoBHsi
BERSES

'
Jemanb koOuposaHUsi 8peMeHHbIX 3a0epxeK

} BERAP kogupoBaHue

LHemans koduposaHusi BERAP

2 1 0 3HaveHue 1 0 3HaveHune
0 0 0 3agepxka He MHULMMPOBaHA 0 0 HeT ownbok
0 0 1 3agepxka nepegayum — TOCO' 1 0 OTknoHeHHble gaHHble (DNA = 1)
0 1 0 3agepxka Havana — TOE' 0 1 OTKMOHeHHas naeHTuduKaums
1 0 | 0 |3apepwxa KAHANBHOIO ypoe- (DNA=2)
Ha — TOL' 1 1 Ouwwnbka B NPUKITAOHOM yposHe
. ERAP = 1)
1 1 1 Bapepxka nynemet» — TOB (

3.3.3.6 NHnumanunsauua tabnuubi B

B cnyuyae nepenonHerus npu saagepxke TOCO', TOB', TOE' nnu TOL' ®U3NYECKUIA yposeHb nosnLy-
oHupyeTca B none BTIMOUT, cooTBeTCTBYlOLLEE 0bOpabaTeiBaeMoi nocnegoBaTensHoCTU, donar nepenofHeHus
CBsI3bIBAETCS C 3TON 3a4ePXKKOW; TeKyLLasa nocneoBaTenbHOCTL onpeaensieTcs nocpeacTBoOM napameTpos | J,
npuxoasux ot MPUKIMAOHOIO yposHs.

[na noAroToBKW K BO3MOXHOMY NMpeKpalleHuto obmeHa B criyyae NpeBbILLeHWs BpeMeHHOW 3aaepkkm Tab-
nvua B nHnumanusupyeTcs cnegyowym 06pasom.
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BNECHAU

BNDEROU

BNSEQI (1)

BTIMOUT (1,1)

BERREUR (1,1)

BNR

(14)

(34)
(30)
31
(30)
3 | 0000
3 | 0000
3 | 0000
3 | 0000
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3.3.4 Ta6nuubl A n B, cBsA3aHHble ¢ UHULMANU3aLMeNn LWNHBbI

3.3.4.1 Nonyyaemas Tabnvua A

MHnumanusaums WiHel Bcerga BbIMNOSIHAETCSA HAA0 BCe LWWHOWM B LienoM, criegoBaTteneHo, none AADS
cootBeTcTBYeT agpecy ADG =0 Tak, 4To Bce noaknoyeHHble yeTpoiicTea (ADPu3BecTeH) noasepXeHsl 3ToMy
AencTeuio.

Mone ATYPE nocne yceueHunsi n couneHeHus B 1 6aiT cooTseTcTBYeT koMaHae IB = 09H, koTopas 6yget
1CNonbL30BaTLCS MPOTOKOSIOM.

Mone gaHHeIX ADON nycTo, 1 noatomy uncno 6aitos B Tabnuue ADON pasHo O.

MepBrnyHasa ctaHuma nomMellaeT csoli agpec B none AADP, koTopoe nocre yceveHWs U cousieHeHust
B 16aiT cooTBeTCcTBYET agpecy ADP, ncnonssyemomy NpoTOKOMOM.

YUncno BaiiToB B 3To Tabnumue NOCTosIHHO U pasHo 20.

3.3.4.2 BosBpallaemas Tabnvua B

TeopeTUyeckn 3a HULMANU3aumel LUKHbI He cneaytoT OTBEThbI CO CTOPOHbLI BTOPUYHOWM CTaHLUMK, MO3TOMY
none BDON nycTo.

Mpw aTolh orepaLMm He BLINOMHAETCSA HUKaKOoW NpoLiedypbl nepesanycka, KoTopas onpeaenseTt sHaqyeHus,
cogepxalumecs B nonsix BNSEQI(i) » BNDEROU.

But RECNU ycTaHasnveaeTcs B 1 Npy HOpMarnsHOM BbinonHeHu o6MeHa, Ynucno 6aitos B Tabnuue B
hrKCpoBaHO U paBHO 14.

3.3.5 Tabnuubl A u B, cBAisaHHbIe ¢ 3anNpocoM 3abbITbIX CTaHLUNA

3.3.5.1 Mony4aemas Tabnuua A

3anpoc 3abbITol CTaHLUW NOCbITaeTCA KO BCE U YacTu LWWHLI B 3aBUCUMOCTU OT cofepkaHust ATAB(i)
1 ycTaHoBKM LWWHLI. OH NepedaeTcs no LWnHe.

Mocne oBpaGoTky, Kak 1 B NpeabiayLuem naparpade, ATAB(i) npeoGpasyeTcs B 6aiiTel TAB(i), koTopble
HenocpeaCTBEHHO BCTABMSAOTCS B CTPYKTYPY 3anpoca 3abbIToi cTaHuMK. BTopuyHble cTaHLuW oTBEYatoT, ecnu
OHW pacnoaHatoT, Nno KpaiHen mepe, ognH TAB(i) B cnvcke nx BoamoxHbix TAB(i) necnu DSO =0.

CogaepxaHune pasnunyHbIX NoNen, crnegosaTtenbHO, BbIBOAUTCS U3 aTUX cbakTopoB. Mone ATYPE cooTteeT-
cteyeT komaHae ASO = 07H.

Mone AADS cooTteeTcTBYeT 06LWwemMy agpecy (ADG = 0) Takum 06pa3om, YTO BCE BTOPUYHBIE CTaHLUN,
npegHasHadeHHble pearposaTte Ha ADP, ByayT nHTepnpeTMpoBaTh 3Ty KoMaHay.

MepeuyHas ctaHums 6yaeT ykasbiBaTb CBOW agpec B none AADP.

3.3.5.2 Bo3sepalyaemasn Tabnvua B

PesynbTaT onepauumn 3anpoca 3abbITol CTaHUMK UMeeT HeCKOSNbKo hopM. PakTU4ecKu, ecriv HeT 3abbITbIX
CTaHLMIA, TO HUKaKas CTaHLMs He AorKkHA oTBevaTb. Ecnu ctaHumm siBnsitoTcA 3abbITbIMK, OHW OTBEYAIOT B OAHOM
13 Tpex crnyvaiiHbiX OKOH pa3aeneHust BpemeHu. Pesynbtupytowasa Tabnuua B gomkHa nokasbiBaTb, YTO Mpo-
M30LUSIO B KAXO0M U3 3TUX OKOH.

Twn 1 — oTcyTcTBUE OTBETA B HA4YanbHoM okHe FEi: none BFEi 6yaet B Hyne (30H).

Tun 2 — noHATHLIV oTBET B okHe FEi: none BFEI, cooTBeTCTBYIOLLIEE 3TOMY OKHY, COAEPXUT afipec oTBeva-
roweri ctaHumu (ADS).

Tun 3 — HenoHATHLIV OTBET B okHe FEi: none, cootBeTcTBY!IOLLIEE 3TOMY OKHY, coaepxuT FF ... FF (3FH).

Kaxxpoe ns tpex noneri BFEi coctout u3 12 6aiitoB, noatomMy none BNR cooTBeTCTByeT KoAMPOBaHUIO
uncna 36 (24H).

Mone BNSEQI(1) cooTBeTcTBYET 1, TaK Kak 3a BbI30BOM 3abbITON CTaHLMU HUKOrAa He criedyeT nepesa-
nyck. Hosomy Bbi3oBy 3abbITON cTaHUMW Bcerga byaeT npeallecTBOBaTb MHULMUPYIOLLMIA 3anpoc, Kak yrnoMuHa-
nocb BbILWE.

Mocne npasunbHoro o6meHa 6aiTul BTIMOUT n BERREUR MoryT NnpuHATE pasnuyHble 3Ha4eHus1, 3aBUcs-
Lye OT TUNa oTeeTa:

-HeT oTBETA;

- NpaBWNbHLIA OTBET;

- HeonpeaeneHHbIV oTeeT.

Tabnuua B Bcerga coctouT ns 54 baiitos (36H).

3.3.6 Tabnuubl A u B, cBAIzaHHbIe C AUCTAHLUMOHHLIM CYUTbIBAHUEM

3.3.6.1 MNonyyaemas Tabnuua A

Mpu AMCTaHUMOHHOM CHUTBLIBAHUM OBMEH MOXET COCTOSITb U3 HECKONbKUX MocneaoBaTeslbHOCTElN, COOTBET-
CTBYIOLLMX NocreaoBaTesibHbLIM AUCTAHLUOHHBIM CHUTLIBAHUSIM Pa3fUYHBIX AaHHBIX; 3Ta BO3MOXHOCTb Npeana-
raeTcst IPOTOKOMOM, YTOGbI NO3BONWUTE CHMTLIBAHWE AaHHbLIX, cogepxalumx 6onee 116 6ainToB (cM. geTanu aTon
onepauuvmn AMCTaHLMOHHOO CHATBIBAHUSI HECKOMNBKUMU Mocrie4oBaTeNbHOCTSIMY B pasgene 2).

MakcumanbsHoe YMcno nocnegoBaTenlbHOCTen — NsiTb, YTO MO3BOMSIET CHUTLIBAHNE AAHHDBIX, COAEPXKALLMX
no 11645 = 580 6aitTos, 3akogupoBaHHbIX B 1160 6anTos B Tabnvue B.

[ns onpegeneHusi YMcna v nopsiaka aTUX cneayoLmx Apyr 3a Apyrom nocrnegosatenbHocTen Tabnvua A
BKMtouaeT B none gaHHbIX ADON uHdopmaumio ATAB(i), cOOTBETCTBYIOLLYIO TUMY AAHHBIX, KOTOPbIE AOMKHbI
6bITb CUMTaHbI BO BpeMs! Kaxxaol nocrnegosartensHocTu. MNMocne obpaboTky 6aiitos TAB(i) paznuuHbie nons ATAB()
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HauMHalOT HENOCPEACTBEHHO BCTaBNSATLCS B CTPYKTYpbl NpoTokona. BTopuyHas ctaHumsa He MOXET anpuopu npa-
BWIbHO OTBETUTb Ha KOMaHAY AUCTAHLMOHHOIO cunThIBaHUS, oauH U3 TAB(i) KoTopow B ogHON N3 nocnegosa-
TesbHOCTel ykasbian Obl Ha Mone AaHHbIX, NpeBbiatollee 116 6anTos. 3TOT dakT, TakuM 06pa3om, AOMKeH
aepxaTbcs B NaMaTu ana obecneyeHusa cooTseTcTBUst Mexay TAB(i) 1 accounnpoBaHHbIM Nonem AaHHbLIX.
3p0eckb 3TO COOTBETCTBME He paccMaTpuUBaeTCs, Tak Kak OHO TECHO CBA3AHO C Pa3NNYHLIMU NPUMEHEHUSIMU,
KOTOpbIe MOTYT BbINOMHATECS C MOMOLLLIO 3TOMO NPOTOKOMa.

B tabnuue A, cnegosaTtenbHo, nonst AADS 1 AADP pasnuuHbl ¢ ATYPE, cooTBETCTBYHOLWUM AUCTAHLUOH-
Homy cunTbiBaHuto (TR: ENQ =01H). AnuHa nonsi ADON BapbupyeTcsi OT kak MUHUMYM 2 Garitos ao 10 6aritos
MaKCUMyM, UTO BblTekaeT U3 cogepxumoro nonst ANA. NonHoe konuuecTBo 6aNTOB B 3TON Tabnuue MoxerT,
cnenosaTtenbHO, USMEHATLCS OT KaK MUHUMYM 22 6aiToB — ANs AUCTaHLMOHHOTO CHMTLIBAHWUSA 0gHOW nocneao-
BaTeNbHOCTLO 40 30 GaliToB — ANt AMCTAHUMOHHOIO CYMTLIBAHMS MSATLIO NocreAoBaTenbHOCTAIMU. Coaepku-
moe nons ANECHAU onpeaensietcs aTumMu cbakropamu.

3.3.6.2 Bo3sBpalyaemas Tabnuua B

[aHHble, cunTbiBaEMbIe B pasnMYHbLIX NocneoBaTeNlbHOCTSAX, BOCCTAHABMBAIOTCA B Pa3NUYHbIX NONAX
BDON(i). YTo6bl npuaath NpoTokony 665bLUYo TMOKOCTL U He yCTaHaBNMBATL pa3Mep Mnorsl AaHHbIX, CBA3AHHbLIX
¢ koHkpeTHLIMTAB(i), pas u HaBcerga kaxgomy nomno BDON() npegwectsytor 2 Gaita, onpeaensaoLwmx
pa3mMep 3TOro Nons, KOTopoe MOXET coaepXKaTb BNAOTh A0 232 6aiToB. MNoaToMy MakCMMarbHOE YACKO, 3aKoau-
poBaHHoe B BNR, cooTBeTcTBYET 3HaueHuto 1170 =5x(232 + 2) =492 H.

Mone BNSEQI(i) coaepXxuvT 3HayeHust oT 1 4o 3 B COOTBETCTBUN C YUCIIOM UAEHTUYHbIX 3aNpoCcoB B pac-
cMaTpuBaeMol nocneaoBaTenbHOCTU (MakCUMyM TpU 3anpoca).

Ecnu B kaxkgoi 3 Tpex nocnegoBaTenbHOCTEN 3anpoc—oOTBET CBA3b Mpoucxoauna ¢ oLnOKon, AaHHbIe,
OTHOCSILLMECS K 3TOW CBSA3U, He NosIBATCA B Tabnuue B, Ho pesynbTaThl ApYrvx CBSA3eW, TeM He MeHee, SIBNSIIoTCSl
OOCTYNHBIMW, €CINI OHW BbINOSIHEHbI HOPMAarbHO.

Ecnv obmeH nMen mecto ¢ owmbkoi ans nocnefoBaTenbHOCTU U ee ABYX NOBTOPEHWUN, TO AaHHbIe,
CBsi3aHHbIE C 3TOW NOCc/1eA0BaTENbHOCTLIO, HE NOSIBMSOTCA B Tabnuue B, Ho pesynbTat nioboli apyroii nocne-
[0BaTeNbHOCTM NO-NPEXHEMY AOCTYNEH, €CnNU OHW Npowwnu 6e3 ownbok.

3.3.7 Tabnuubl A n B, cBA3aHHbIe ¢ AUCTAaHUMOHHLIM NPOrpaMMUpPOBaHUEM

3.3.7.1 Mony4aemas Tabnuua A

Mpy AMCTaHUMOHHOM NPOrPaMMMpPOBaHUM Heobxoammast uHdopMaLmMsa Ans BbINOHEHUSA 0BMeHa CoCTOUT
13 06bI4HbIX AaHHbIX AADS, AADP u ATYPE BMecTe C Ko4oM AeKoaupoBaHus U hakTUHeCKUMU AaHHBIMU
ONCTaHLMOHHOTO NMPorpaMmmMnpoBaHust.

Kntou BkntovaeT 64 61Ta B CTPYKTypax NpoTokonbHOro o6MeHa; oH kogupyeTcs 16 6aitamu B Tabnvue A
aHanornyHo ymcny NA1.

MpwumeyaHwue— [ns obecneueHus 3awmThl KNioYa pekoMeHayeTCs1 nepeaBaTh 3aKOAUPOBAHHYIO BEPCUIO €ro
npuMeHeHuii B Tabnvue A MHTepdency NepBUYHOI CTaHLMK.

MakcumanbsHas AnvHa AaHHbIX AMCTaHLMOHHOTO NporpammypoBaHus — 202 6aiita B Tabnuue A (1. e. 101
dhakTnyeckuii 6aiT B npoTokone). ATo 3HaveHve onpeaenseT AnuHy nonst ANA, cooTBeTcTBytoLYyo 234 Galitam
(202 +16 +16), T7.e. EA B WwecTHaguaTepuyHom kofe, a Takke anuHy nonss ANECHAU, cooTBeTCTBYIOWYIO
254 6aittam, 1. e. FE B WWecTHagUaTepU4HOM Kofle.

3.3.7.2 Bo3sBpalyaemas tabnuua B

Bosspaluaeman Tabnuua ans AUCTaHLMOHHOMO NporpaMMUpoBaHust BKINtovaeT 16-6alitoBoe none gaHHbIX,
cooTBeTCTByloLWee cnydaHomy uncny NA1, creHepympoBaHHOMY Npu AaHHoM o6MeHe. O no6oit owmnbke yBe-
aomnset none BERREUR.

Mone BNR copepxut 3HaueHue 16 (10H), a none BNECHAU — 3HaueHue 12 (OCH).

e

Tabnuua A
MNepBu4HbIA
npoToKon
\/
V'
Tabnuua b FINPHI
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3.4 MHMuManusauua NnpoToKona v nocnefoBaTeNbHOCTb AeACTBUA NpU obMeHe

3.4.1 UHuumanusauusn

MpoTokon MCY nHMUManuanpyeTcsi BHeLLHe NpoLeaypoi, KoTopasi oxuaaeT Bo3spara repemerHHon FINPHI,
npexae Yem NPoAOSIKNTL BbINOHEHWE CBOEW NporpamMmmel.

Ona Toro 4To6bl UCKITHOYNTE HEKOTOPLIE HEOMPEAENEHHOCTM, KOTOPbLIE MOTYT BO3HUKHYTL MPY BbINOIHEHUW
npoTokona, MCY Bcerga urpaeT posib NEPBUYHON CTAHLMKU NP Nto6om Buae o6enyxuBaHus.

3.4.2 NMocnegoBaTenbHOCTL AEACTBUA NPU AUCTAHLMOHHOM NporpaMMUpoBaHun

3a kaxkgbIM 06MeHOM ANCTaHLMOHHOTO NPorpaMMUPOBaHWst cneqyeT oBMeH AUCTAHUMOHHOTO CHATLIBAHUS,
MO3BOSAOLLMIA MPOBEPUTL COrNMacoBaHHOCTL MHOpMaLWK, 3anporpaMMUpPOBaHHON B aapecoBaHHOM YCTPONCTBE
n cogepxatlerica s MNCy.

3anporpammmpoBaHHble AaHHbIE 4OSKHEI ObITb aBTOMAaTUYECKU YA060oUMTaeMbIMU OAHOM MU HECKONbKM-
MW nocregoBaTeslbHOCTAMY C MOMOLLLIO OAHOTO MW Heckonbkux TAB().

Ons Toro 4toBbl ynpocTuTh ynpaeneHne Tabnuuamu B MNCY, koraa 06MeHbl ANCTAHLIMOHHOTO CHUTLIBAHUSA U
ONCTaHLMOHHOTO NPorpamMMUpOBaHUs JOMKHbI BhIMOMHATLCA Mo 0AHOM 1 TOW Xe WwuHe, MNCY B nepsyto ouepeab
ocCyLLeCTBNAET Bce 0BMEHbI ANCTaHLIOHHOTO CHMTLIBAHWUA (BO3MOXKHO, CBA3aHHbIE C NpoLieaypoit 3anpoca 3abbi-
TOW CTaHUMUW, Kak ornpeaenieHo HKe), a 3aTeM 06MeHbl AUCTaHLMOHHOro NPorpaMmmMnpoBaHus Tpebyemblx ycT-
POWCTB.

MocnegosaTtenbHOCTL ASNCTBUIA NPU AUCTAHLIMOHHOM NPOrpaMMupoBaHUn

AucraHumoHHoe
— T nporpaMMMpoBaHue

Tabnuua A (AG, _P1
MepBUuHbIA 2 _Mpotokon
npoToKon P3 i- cTaHuMm
———
P4
C— /
»
Tabnuua b FINPHI
OuctaHuuoHHoe
— T CuUTLIBaHUE
Ta6nuua A LAG,  _R1
MepsuiHbIN <R2__ _TMporokon
npoToKon i-i cTaHummn
.~ —
V"
Tabnuvua b FINPHI

3.4.3 MNocnepoBaTenbHOCTbL AeUCTBUM NpU o6palleHMU K 3a6bITbIM CTaHLUAM

B cnyvae 3anpoca 3abbIToi cTaHUMK, ecni Bo3Bpalwaemas Tabnuua B BkirovaeT oAWMH N HECKOSIbKO
0Mo3HaHHbLIX aapecoB B oAHOM 13 Tpex okoH BFEi none#, MCY B cneaytowem o6meHe 6yaeT MHALMWPOBATL
CUMTbIBaHME MAEHTUMMLMPOBaHHON 3abbiTol cTaHUMW. Ecnn  BosBpallaemas Tabnuua coaepXut ogHO Unn
Heckonbko okoH FF ... FFH noneit, MCY o6HoBUT 3anpoc 3abbITol cTaHLMK B credytoLlem obMeHe.
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OTa nocnegoBatenbHOCTL 06bsICHAETCSA Ha HUKeceaytoLwei Griok-cxeme. 3anpoc 3abbiToin cTaHUMK 3a-
KaHJ/BaeTcs, koraa Bce 3abbiTble cTaHUMM Bblv 0BHapYXXeHbl WK Korga HoMep 3anpoca 3abbIToi CTaHumm
npyHUMaeT 3HaueHWe, koTopoe ByaeT ycraHoBneHo [NCY B COOTBETCTBIM C OXKMAAEMOR BEPOSITHOCTLIO yCrexa.

B koHLe aToi nocnegosaTensHocTn MNCY 6yaet MMeTk AOCTYM KO BCe HEOOX0AMMON MHOpMALIMK OTHO-
CUTenbHO 3abbITbIX CTAHLMA; MOMUMO BCEro APYroro OHO MOXET onpeaenvTb, UMETCs MW eLle Kakue-nnmbo
3abbITble CTaHLMK NOCe HECKOMBKMX CaHKLMOHNPOBAHHBIX 0OMEHOB.

Brnok-cxema 3anpoca 3abbIToN CTaHLUn

Havyano — ———— 1

3anpoc unu obmeH
C 3abbITOW CTaHUMel Ta6nuua A

MepBUYHBINA

npoTokon

OxugaHue
FINPHI

‘\/

DETR=0
DEASO =0 Tabnuua B i
NEASO = NEASO + 1 FINPHI

Her BFEi <> 0

BFEi <>FF

ADi = BFEi
DETR =DETR + 1

Oa

DEASO-DEASO + 1

i=18DET =

*I Da —
JUcTaHUMOHHOE CuUTbIBaHWE
ADI UNIT Tabnuua A

MepBUYHbIA

npoTokon

OxugaHve
FINPHI

Ja AO <0

NEASO <0

\_/
Ta6nuua b A/

FINPHI
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DETR — dnar obmeHa anctaHunoHHoro cuntbisaHus; DEASO — dnar o6meHa npuw sanpoce 3abbiToi

ctaHuun; NEASO — uncno obmMeHoB npu 3anpocax 3abbITol cTaHuumW, ycTaHasnmsaemoe MNCY.
3.4.4 Bpems, paspensitowee ABa o6MeHa

MprHUMas Bo BHUMaHWE hyHKLMOHAbHbIE XapakTepUCTUKW MPOTOKONA, MakcMMaribHoe BpeMsi Mexay ABYMsi
nocrnegosaTtenbHbIMY 06MeHaM1 AOMKHO BbITb ornpedeneHo, YTobbl rapaHTUPOBaTh, YTO MPOTOKOS BTOPUYHOW
CTaHUMM 3aKOHYeEH, Npexae YeM BO30OHOBUTL HOBbI 06MeH. 3To BpeMs A0mKHO ObiTb Bonblue, YeM BpeMs,
oCTaBfsieMoe BTOPUYHOW CTaHLMel ANs BO3MOXHOW NpoLeaypsl nepesanycka, cneoaTtesbHo, MUHUMaribHOe
BPEMs MeXay KOHLOM NpoToKona MepBUYHON CTaHUMK 1 ee cTapToM ANs crnedytollero obmeHa coctasnsieT
200 mc.

3.4.5 Bpemsi obMeHa, onpeaensieMoe BHELLHUM MPOLEeCCOpOM

Ecnu npoTokon BeayLLen cTaHumm (KOHTponnep) TepnuT Heyaady Tak, YTo oTBeTa HeT (Bo3spaT Tabnuubl b
dnara FINPHI) B TevyeHve makcumarnsHoro nepuoga 15 ¢ (COOTBETCTBYIOLLEro MaKCUMAaIbHOW 3afepXKKe Bpeme-
HU nepega4yn TOCQO'), BHELWHWIA MpoLLecC A0MKEH B3sITb UHULIMATMBY BO30OHOBIEHNS TOW Xe onepauuu, T. e.
pevHULanM3aLmio NpoTokona ¢ Toi xe Tabnuuen A.

Mepea penHULManusaLmet BHELLHUI NPOLEece AOSMKEeH CHOBA MHWLMANManpoBaTh YPOBHW NPOToKoNa.

3.5 PUBNYECKUM ypoBeHb

3.5.1 O6Lu1e nonoxeHus

OcHoBHbIe cXeMbl 4151 CUCTEMbI NOCHINKA/MpremMa 415 NEPBUYHOI CTaHLW UM BTOPUYHBIX CTAHLMIA NpuBe-
AeHbl B pasgene 2.

SUSNYECKUN YpPOBEHb aKkTuBMpyeTcs cobbiTem BHe HUUmaTuBbl NMCY, HauMHas ¢ o6Lei nHumanvaa-
Uun, HeobXxogUMOW ANs BCeX YPOBHEW NpOTOKoNa, U akTuBauum Apyrux ypoeHer npoTtokona: KAHAIIbHOIO,
CEAHCOBOIO n NMPUKINTAOHOIO.

Bo Bpemsi 06mMeHa nepBuyHas ctaHuusl 6epeT Ha cebsl MHULMATUBY, reHepUpys MHULMUPYIOLLMIA 3anpoc B
TeuyeHWe HoMMHanbHoro nepuoga 100 mc, nogpo6HOCTU cM. B pasgene 2.

Koraa caenaH nHnLmmpytowmii sanpoc, ®USUUECKUA yposeHb oxmaaeT ycTaHOBKY CTPYKTYphl Bonee
BbICOKUMW YPOBHSIMY B COOTBETCTBUM C pa3fnniHbIMU NapameTpamu, cogepxalummucs B Tabnuue A. Korga nep-
Basl CTPYKTypa, KoTopas AomkHa 6biTb NepeaHa no WHe, NorHocTbLIo yetaHosneHa, ®USUHECKUN yposeHb
nony4uT cnar CUHXpoHU3auun oT HenocpeACTBEHHO cneaytowero 3a HUM yposHA (KAHANBbHOIMO), ytobbl
HayaTb Nnepeaavy paccMaTpuBaemoii CTpyKTYpbl. B koHUe nepeaaqn akTUBUpYeTCA naysa oTeeTa NpoAosKuU-
TenbHocTbio 40 Mc — TEMPO (yckopeHue), 4To COOTBETCTBYET BPEMEHU, KOTopoe TpebyeTca BTOPUYHON CTaH-
LyK, 4ToBbI 0BHAPYXUTb KOHEL, CTPYKTYPbI (C MOMOLLbIO NpeBbileHns BpeMeHn TAOM). 3T1o oxuaaHue Heobxo-
AVMO AN NepPBUHHON/BTOPUHHON CUHXPOHU3ALMN B ClyYae 3anpocoB 3abbITbIX CTaHLUWNA.

C aTOro MOMeHTa BTOpUYHAs CTaHUMA, ecii OHa oTBeYaeT, AoSHKHA NpeanpuHATL AelCTBUE B TeYeHne
BpemeHu, MeHblwero TA1OM'; nepeuYHasn cTaHUMs, TakuM 06pa3oMm, NepexoauT B peXuUM npuema 1 oxuwagaet
makcumym TA1Om' ans npvema nepeoro bavTa.

Hanee Bo3MoXHbI ABa cnyvas. fNn6o B TeueHWe BbiAeNEHHOTO BPEMEHWN NOCTYNaeT OTBET, TorAa nepsuy-
Has CTaHLMA COXpaHsieT BCIO CTPYKTYPY A0 TeX Nop, Noka He BO3HUKAET yCnoBue «HeT 6aiToBy, yKasbiBatoLlee
Ha koHeL, cTpykTypbl (TAO' > TAOM'). [Inb6o oTeeTa HeT, 1 TOrAa NepBUYHAaN CTaHUWA yCTaHaBNMBaeT NepemMeHHyo
RECNUB 1.

Ycnosue HenonyyeHua (RECNU = 1) conpoBoxaaeTcs CUHXPOHU3UpYoLLEen nepeaadet BepXHUM YpoB-
Ham (PHILI nepexogut B 1) Tak, 4To6bl OHW MOMW UHTEPNPETUPOBATDL, YCNELIHO SN BLIMOSTHEHA onepauusl.

Mocne nHTepnpeTauuy nonyyeHHol cTpykTypbl (RECNU = 0) Gonee Bbicokue ypoBHY ByayT peluartb B COOT-
BETCTBUM C 0bBLUen cuTyaumen (3Ha4eHNAMU NepemMeHHbIX), NPoAoMKaTb MM O6MEH U OCTaHOBUTL ero. 3ToT
KoHeL, 06MeHa ykasbiBaeT PUSUHUECKOMY ypoBHIO, YTO OH AOIKeH 3akpbiTh NpoTokon: KAHATIBHLIA, CEAH-
COBbIV 1 MPUKNAOHOW yposHu NpepaaHsl. Mepexoa nepemertol FINPHI B 1 ykasbiBaeT BHeLLHEMY NpoLec-
CY, YTO OH MOXeT B3sITb Ha ce6s uHuumaTuBy, YTobbl COXpaHuTb U, ecnv Heobxoaumo, obpaboTaTtb uHdopma-
umnio n3 Tabnuubl b, nonyyeHHyo Npu 3ToM obMeHe.

Mpu BbInoNHeHUM onepauuii Ha PUSNYECKOM yposHe ocobblii criyyari Bo3HUKaeT npu 3anpoce 3abbiTol
cTaHuuu. 3a co3gaHWeM TakoW CTPYKTYpbl cneayloT BO3MOXHbIE OTBEThI B TPEX SICHO onpeaeneHHbIX OKHaX
pasgeneHuns sBpeMeHu. NMepemerHasn IASO, obpaboTaHHas BEpXHUMU YPOBHAMU, YBENTUMMBAETCS B COOTBET-
CTBMM C OKHaMW pa3feneHns BpeMeHU, B KOTOpbIX oHa paboTaeT. Talmep- cHeTUuK, akTuBMpoBaHHbii TAOM’
nocsie co3gaHUs CTPYKTYpbI, NO3BOMSIET ONPEAenUTbL TPU OKHA pasgerneHus BpeMeHU B CBSI3aHHOW CUHXPOHU-
3aumn ¢ NOCbINKaMKU BTOPUHHON CTaHLUK.
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3.5.2 CocrosiHua PUBUYECKOINO ypoBHA
3.5.2.1 Cxema cocTosHuin

MpvBegeHue o

B FOTOBHOCTb

)

O6Lwan MHMUManusauus,
Gmseneﬂue B FOTOBHOCTb /1/

BBPXHUX YpOBHE# (FINPHI = 1)

WHuumupyiowmii
3anpoc

(PHILI = 1)/1/

TOCO'> TOCOM’

TOL'> TOLM'

A

Oxupanve
KAHAINBHOIO @
YPOBHS1

Koxeu v npepbisanne
BEPXHUX ypoBHEN

9

A

PAREP =1
npu 0 < IASO <3

\
OxuaaHue Me i
Taiimepa @y ( Penaua Gaiia e @
TOCO'> TOCOM* @9

(®

TIMER > JASO TIMAX

TA10'> TA1OM’

(PHILI = 1)
(RECNU = 1)

’ ’
{ (TMER=0) TOB'> TOBM

Mpvem Gaiita
TAO'> TAOM!’ . 4 d4) TOCO'>TOCOM’

(PHILI = 1)

3.5.2.2 OnuncaHve cocTosiHWM
O6Lwpe NpUHUMNLI

BpeMs BbINONHEHVs AN KaXXAOro COCTOSIHUS KOHTPONMPYETCA NePeMEHHOM, HasbiBaeMoi BpeMeHHOM 3a-
Aepxkoi. Kaxabli pas, koraa CocTosHUE CTAaHOBUTCSA AOCTYMHLIM, €ro 3aAepXKka nepeycTaHaBAMBaeTCs 1 3aTem
yBennM4nMBaeTcs A0 TeX nop, noka CoCTosIHNE SIBNSASTCS akTUBHBLIM. [peBbilIeHWe 3TOro BpeMEHU NPUBOANT K

6onee paHHEeMY BbIXoAy N3 paccMaTpuBaeMoro COCTOSIHUSI.

Ans KoHTponsA nonHoro BpeMeHn o6MeHa cueTunk BpemeHn TOCO' MHKpUMUHUpPYeTCS (YBENUMUMBAETCs) ©
MOMEHTa KoHLa MHULIMMPYoLLIerc 3anpoca, U ecrn B TedeHe obMeHa npoucxoaut nepenonHerye (TOCO'>TOCOM'),

OH BbIMOMHAET paHHAUA BbIX04 U3 COCTOAHUS, B TEYEHKWe KOTOPOro Npou3oLno nepenonHeHune.
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OTOT paHHUW BbIXOA B CryYae MpeBbILLEeHWUs BpeMeHHOW 3aaepKKoi CBsi3aH ¢ ycTaHOBKOW dprara nepe-
nonHeHws B none BTIMOUT(j, j).

Bpewms oxungaHus TAX),(X' TaKKe UCNonb3yeTcs ANsl KOHTPOMs! BbIMOIHEHWUST HEKOTOPBIX COCTOSAHUIA. OHU
He COOTBETCTBYIOT BPEMEHHbIM 3a/1epXKaM W He MOTYT UX 3aMeHMTb.

OTU paznuyHble BpeMeHHbIE CHETUUKW YNPaBAOTCS TaiMepoMm, Nepuog KoToporo AomkeH BbibupaTbest
Tak, 4TobObl yOOBNETBOPUTL KPUTEPUIO U3MEPEHUSI BpEMEHW, orpeaeneHHOMY Hke. 3TOT TakiMep ocyLLecTBNseT
ynpaeneHue napannensHo ¢ gevctenamn PUSUYECKOTO yposHs.

Mpy MHUUManusauum napameTpsl |, J pasHbl 1, 1 Tabnuua B ckoHdburypmposaHa B OCHOBHOM COCTOSIHMN.
3atem Tabnuua B v napameTpel |, J noctenerHo nepeyctaHasnueatotca NPUKITAOHBIM ypoeHeM nocne Kax-
[0V nocnegoBaTenlbHOCTH.

OeTtanu aTol onepauuu aaHsl npu onvcadun NPUKNAOHOMO yposHs.

CocrosaHue 0

O6Las MHMLManusaums npoTokona. CtapT TaiMepa 3agepxkm ceasm TOCO. Bece nepemeHHbIe BCeX ypoB-
Heli U conarnm CMHXpPoHM3aLUMK, HeobxoanMble Ans ynpasrieHWst 06MeHOM, MHULMANN3NPYOTCS.

BepxHvie ypoeHu KAHAMNBHBLIA, CEAHCOBGIV v MPUKNAOHOW nprsoasTcsi B COCTGAHME FOTOBHOGTH.

CocrosiHue 1

®USNYECKUIN yposeHs reHeprpyeT MHALMPYIOLLMIA 3anpoc (cM. 2.6.2).

Korga BpemMsi MHULMUPYIOLLEro 3anpoca oOCTUraeT HOMUHANBHOIO 3HaYeHUN, aKTUBUPYETCA Naysa oTeeTa
TEMPO, pasHasi 40 Mc. 3To No3BonseT BTOPUYHLIM CTaHLWAM, NONYYUBLUUM CUrHAN UHULMUPYIOLLEero 3anpoca,
noaTBEPAUTb ero.

Pasgen 2 onpegensieT, 4To 3a MHULUMPYIOLLIUM 3anNpoCcoM AOSHKeH cneaosaTh NepBbiit 6anT B CTPYyKType
cnycta MuHUMYM TA10m, pasHoro 30 mc. CnegoBsatenbHoO, Nay3a oTBeTa B OTHOLWEHUM BTOPUYHOW CTaHUMK
cornacyeTcsi C 3TUM NPWHLMMIOM; OHa YCTaHOBMEeHa Masiol, 4To6bl MUHUMU3WMpOBaThL O6LLEee BpemMsa nepegaqn.

Mo okoH4aHuK 3agepxkn oteeta PUSUHECKNIA YPOBEHb nyTtem ycTaHoBReHUsA dnara CUHXPOHN3aLmi
PHILI npurnawaet 6onee Boicokvit KAHATNIbHBIA ypoBeHb BLINOMHATL CBOU onepaLmi.

CocrosiHue 2

Mepexon B cocTosiHWe oxuaaHua cnara cuHxpoHusaumn LIPHI, nopoxpaemoro KAHANbHBLIM yposHem.

CocrosiHne 3

Mockinka 6ainToB: BepxHWe ypoBHU cchopmrpoBani Bydep nnv Habop Bydepos anst nepegayuu; ux nono-
XeHne v anura nocnaHel PUSNYECKOMY ypoBHIo TaK, UTO OH MOXET BbIMOSHUTL Nepeaadvy 6aiTos, cocTas-
natowumx 6ydep(a).

3a aTm cocTosiHneMm criegyeT oxuaaHue (TEMPO), pasHoe 40 Mc, Heobxoanmoe Ansi CMHXpPOHU3aLWK
OKOH OXMAaHuWs B cryyae 3anpoca 3abbiToi CTaHL M.

CocrosiHne 4

Mpuem Gaiitos. PUSUNYECKUW ypoBeHb NepeBoanT MoeM B COCTOSIHME NpUeMa 1 CoXpaHsieT nonyyae-
Mble 6aiiTbl B Bydepe, koTopbli ByaeT nocnaH BepXHUM YpoBHSIM 4ns 06paboTku.

B cnyyae sanpoca 3abbitoi ctaHumn ¢ IASO =0, yctaHoeneHHow NPUKIAOHBLIM yposHem, TainimMep—
CYETUUK, KOTOPbI BbIn cOpolLeH, ByaeT akTMBMPOBAH; 3TO MO3BOMSIET U3MEPUTb NPOACIIKUTENBHOCTE OKOH
oXNAaHNsa aAnst TpeX BO3MOXHbLIX OTBETOB.

CocrosiHne 5

Cnyu4aii 3anpoca 3abbitoli ctaHuum (0 < IASO < 3). 3To cocTosiHWe AenaeT BO3MOXHbLIM 0XKnaaTe CUHXPO-
HU3aLMo ANt onpeaeneHus ctapta BTOPOro U TPETLErO OKOH.

CocrosiHue 6

KoHev, ®UBNHECKOIO ypoBHs, KOoTopbIli 3aBepLuaeT Bce Hornee BbicOKUe KAHAIbHbLIN, CEAHCOBbIA
v MPUKNAOHOW ypoBHM 1 nepesoaunT cebst B COCTOSHIE OKOHYaHMS paBoThl Nocne nepegadn nocpeacTsom
FINPHI curHana BHelLHeMy npoLeccy 0 TOM, UTO NPOTOKOS 3aKOHYEH.

3.5.2.3 OnucaHve nepexoaos

Ap — npvBegeHWe B roTOBHOCTL U akTuBaLus npouecca Ha PUSUHECKOM ypoBHe BHELLHMM NPOLIECCOM.

a0 — 6e3ycnoBHbI Nepexo 13 coctosaHns 0 B coctosiHue 1.

al — nocne uHUUMMpytoLlero 3anpoca 1 40 Mc oxnaaHusa 6e3ycrnoBHbIA Nepexod U3 cocTosiHUA 1 B
COCTOSIHME 2.

a2 — cobbitne LIPHI =1 (Bo3BpaT cuHxpoHusauum ot KAHANBHOIO ypoBHSt), cBsisaHHOE ¢ nepeMeHHoM
PAREP = 0. 3T0T cny4ail uMeeT MecTo, Koraa BepxHue YpoBHU XOTAT MocnaTh CTPYKTYPY: MEPBYO CTPYKTYPY B
HOBOI NocneaoBaTeNbHOCTU, Mepesanyck B criydae olwmnbKu B MocneoBaTeNsHOCTM KoMaHa npy AMcTaHLMoH-
HOM CHUTbIBaAHUW UK AUCTAHLMOHHOM NPOrpaMMUpPOBaHIA.
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b2 — cobbiTne LIPHI = 1, cBsisaHHoe ¢ nepeMeHHbiMu PAREP = 1 n IASO = 0, noka3bIBatoLLMMUW, YTO He
[0IKHO BbITb HUKaKoro oTBeTa. ATOT Crlyyail COOTBETCTBYET BbIXOAY U3 UHULMANU3aLMM HOPMasibHOW LKHbLI NpK
AVNCTaHLMOHHOM CUATBIBAHUM U MPOrpaMMUPOBaHWK; UKW BbIXOAY MO OLLIMBKe nocre nepesanyckos, paspeLueH-
HbIX NPY ANCTAHLMOHHOM CHUTbIBAHWUN MW QUCTAHLMOHHOM NPOorpaMMUPOBaHIN.

c2 — cobbitue LIPHI = 1, ceszaHHoe ¢ PAREP = 1 1 nepemeHHol IASO, pasHoii 1 unu 2. OHo KacaeTcs
3anpoca 3abbiTor ctaHuuy; IASO yeenuumsaetca MPUKNAOHLIM ypoBHeM B TeueHWe Nneproaa, COOTBETCTBYHO-
LLLero KaxgoMy OKHY:

- B Ha4ane nepeoro okHa IASO =0;

- B Hayane BToporo okHa IASO = 1;

- B Havyane TpeTbero okHa IASO = 2.

d2 — nepenonHeHne TOL' (TOL' > TOLM') ykasbiBaeT, YTO MPOTOKOM NEPBUYHON CTAHLMK BBINONHAETCH
HeHopMarbHO, MO3TOMY OH AOMKeH BbITb OCTaHOBIIEH.

f2 — co6eiTne LIPHI =1, cBaszaHHoe ¢ nepemMeHHbiMu PAREP =1 1 IASO > 3. 3T10T cnyJaii cootBeT-
CTBYeT BbIXxody 13 0bMeHa npu HopmasibHOM 3anpoce 3abbIToV CTaHUMW Nocne nepeaaym TPEX OKOH OXXuaaHNs
(coobLiaeMbix nocpeacTsom IASO).

e2, c3, d4, b5 — 3agepxka nepegayn, oTcUNTLIBaeMasi Nocne MHULMMPYLOLLEro 3anpoca, nposepsaeTcs
nocre Kaxgoro cocTosiHna 2, 3, 4 1 5; ee npeBblleHWe 0BycnaBnMBaeT Nepexoq B COCTosiHWE 6, COOTBETCTBYHO-
LLiee OCTaHOBKe NPOTOKoMa.

a3 — HopMarbHbIf BeIxoa 13 cocTosiHWA 3, ecnit 3agepxkkn TOE' n TOCO' He npeBbiweHbl. Cneaosatens-
Ho, 3a Nepegadveli 6alita Bcerga crnedyeT nNepesod Mogema B pexum nprema.

b3 — npeseuiweHve 3aaepxku nepedadn TOE', koTopas ynpasnsieT nepexofoM B cOCToAsHUE 6, cooTeeT-
CTBYIOLLiEE OCTAHOBKE MPOTOKONa.

a4 — nepBuYHasa cTaHUMs He rony4yaeT HWKakoro GaiTa, YTO MPUBOAUT K NPEBLILLEHUIO BPEMEHU
oxnaaHust nepeoro barita (TA10' > TA1OM'). 310 cobbiTve cesizaHo ¢ yctaHoBkoli RECNU B 11 ycTa-
HOBKOW chnara cvHxpoHuaaumm, nocelnaemoro KAHAIIbHOMY yposHio (PHILI = 1) nepea nepexogom B coc-
TosIHUE 2.

OT0 cobbITVe COOTBETCTBYET Criydato OTCYTCTBUSI OTBETA OT BTOPUYHOW CTaHLWW; criegoBaTenbHo, paboTa
npoToKona ABNSIETCS OLUMBOYHOM, eCrM OH BKITHoUaET 06MeHbI AUCTAHLMOHHOTO CUNTLIBAHUS MW AUCTAHLIMOHHO-
ro NporpaMMMpoBaHNsi, HO MOXET COOTBETCTBOBATL HOPMAanbHOMY Cryyato, eCiii OH UMeeT AeS10 C 3anpocom
3abbITON cTaHUMN NN MHALManU3aumeit LnNHLI.

b4 — cobbiTne TAO' >TAOM' ykasbiBaeT KoHeL, Npuema baiiTa. YcrtaHaBnusaeTtcsi donar CMHXpoHU3auum
(PHILI = 1) nepeg nepexodoM B cOCTOsIHUE 2.

c4 — npesbiweHve sagepxku TOBM' npuBoauT Knepexoay B COCTOAHME 6, COOTBETCTBYIOLLEE KOHLY
npoTokona.

a5 — Bo BpeMsi 3anpoca 3a6bITON CTaHLMKW TPU OKHa KOHTPONMPYHOTCS MO BPEMEHW TalilMepoM; NepenonHe-
Hue aToro Taimepa (Taimep > TIMAX, ecnn 3TO kacaeTcs BTOPOro okHa, unu Taimep Bbiwe 24TIMAX, ecriun
37O KacaeTca TpeTbero okHa npu TIMAX =500 mc), MeeT MecTo nepexo B cocTosiHWe Npuema 4 Ans oxvaa-
HWS B creaytoLLem OKHe pasgesieHnsl BpeMeHu.

Bp — cocTosiHMe 6 cBA3aHO € NpekpalleHneM NpoToKona B LesoM W NMOCbIIKOW dhriara CUHXpoHU3aLmm
(FINPHI=1) ana ynpaeneHusa pesynstatom obmMeHa BHELLHMM MPOLLECCOM.

3.5.2.4 Cxema cOCTOSIHWIA, UNNIOCTPUPYIOLLLAS HECKOMNBKO NPUMEpOoB

B aTux pasnuyHbIx cnyyasx He npegycMaTpyBaeTCs MpeBbILLEHNE 3a0ePXKKN.

AunctaHumoHHoe cunTbiBaHWe. TUNoBol criyyan

a0
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3.5.3 CxeMbl pazgeneHusi BpeMeHuU
3.5.3.1 Tunogoi cnyyar (paccmaTpyBaeTCsl CO CTOPOHbI MEPBUYHON CTaHLMK)

MHuummpytowmin
3anpoc 3anpoc Otser 3anpoc Otser
—_— - —_— -
t
TAG
TEMPO OxupaHvie TEMPO
l Mpuem l MNepe- i Mpuem
Mepepava - paua
TEMPO
TOE' TOE'
MNepeuyHan > >
cTaHuus
TA10' TA10'
= )
TAOM' TAOM'
TOB' - TOB'
" —»{ TOL' -
TOCO' a

TAG' =100 mc; TAOM' =40 mc; ZA1TOM' = 120 mc; TOLM' =100 mc; TOCOM' = 15 ¢; TACEOM' = 30 mc;
TOEM' = (128-10%1200) + TACEOM' = 1100 mc; TOBM' = (127-10%/1 200) - (1,1)> + TAOM' = 1360 wmc;
TEMPO = 40 mc.

CnepnyeT cpaBHWTL BpEMEHHYIO AnarpaMmmMy ¢ Anarpammoln, NpuBedeHHon B pasgene 2 (TUnoBow criyyai,
pPaccMOTPEHHbIN CO CTOPOHBI BTOPUYHON CTaHumMK). PaboTa nepBrYHON CTaHLWK Ha YPOBHE pasaenieHnsl BpeMeHn
B TOYHOCTW COOTBETCTBYET paboTe BTOPUYHON CTaHLW.

Bpemsa TACEOM', npensTcTBytOLLEE CNULLIKOM BOMBLLIOMY BPEMEHW OXUAAHUS MeXAY MOCLINKOA ABYX
6anToB, onpedenseTcs nepeaaTyMKoM, KOTOPbIA AOSKEH NPOBEPUTL STOT KPUTEPWIA, U HUKOrAa He NpoBepsieTcst
MPUEMHMKOM.

3.5.3.2 Opyrve cnyvaun. dakTopbl, UMeloLLMEe OTHOLLEHWUE K TOYHOCTU ONpeaeneHus BpemMmeHu

Ovarpammel, B criyyae owWWOKK Mocne npvema v Bbl3oBa 3abbITOW cTaHLUWM, MOTYT ObITb MOyYeHbl U3
Avarpamm pasgena 2.

Bpemsi KOHTpONUpYIOT € TOYHOCTLIO 21 % (10 Mc).

CnepoBaTernbHO, BpeMsl UHULMUPYIOLWLEro 3anpoca, YTo KacaeTcsl MepBUYHON CTaHLMW, HAXOAUTCA B Ana-
nasoHe oT TAG'm = 90 mc go TAGM' = 110 mc ¢ yueToM abCcontoTHOM NOrpeLLHOCTU.

3.6 KAHANbHbI! yposeHb

3.6.1 O6LWwme nonoxeHuns

KAHATNBHbBINA yposeHs npusoanTes B roToBHocTs PUSUUECKMM yposHeM npy akTVBaLWV MOCHeaHero.
3aTeM OH HaxoaMTCA B COCTOAHUM oxuaaHun dpnara cuHxpoHusaumm (PHILI) o PUSNHECKOITO ypoBHs.
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Mpwy nony4eHun aToro conara oH BLINMOHAET CBOW AEUCTBUSA A0 Nepeaady curHana sepxHemy yposHio (CE-
AHCOBOMY) nocpeactsom chnara cuHxpoHusaumm LISES, Tak uto nocneaHuit moxeT HaYaTb BbIMOIHEHNE
CBOUX AENCTBUNA.

3aTeM OH NepeBoAMTCA B PEXUM OXuaaHus Bosspara cnara cuHxpoHusauum (SESLI) ot CEAHCOBOIO
YpOBHSA, 4TO6bI BBINOMHWUTE CBOE AeCTBUE Nepea nepecuHxpoHusaumen PUSUYECKOIO ypoBHS ¢ TOMOLLbHO
LIPHI.

OTOT NpoLecc CUHXPOHWU3aLMK MOXeT BbITb NpeAcTaBneH crneayoLwmm o6pasom.

PHILI =1 LISES =1

CEAHCOBbLIN
ypOBEHb

KAHATbHbLIA
YpPOBEHb

GUBNYECKUN
ypOBeHb

LIPHI =1 SESLI =1

OTkntoveHue (Bozspart B coctosHue oxuaanms PUSUHECKOIO ypoBHA) MOXET NPOUCXOAUTL NPU pasnuy-
HbIX COBBITUAX, KOTOpLIE BYAYT onuUcaHbl B AMarpammMe COCTOSIHUIA.

KAHANbHBLIN yposeHb oTkntovaeTcs Tonbko PUSUNHECKUM yposHEM B HOpManbHOM KoHUe obMeHa
UNK NpY NepenosIHEHUN OQHON U3 BPEMEHHbIX 3adepiKeK.

3.6.2 NMons onepauuint KAHAINNIbHOIO ypoBHA

Oenctene KAHAJIBHOIO ypoBHa AN nepBUYHON CTaHLIMKU coBepLUEHHO aHanornyHo gencteunto KAHAIb-
HOIMO ypoBHA 41s BTOPUYHOW CTaHUWK (CM. pa3aen 2).

MpoBepku cuHTakcHca 1 AOCTOBEPHOCTU NepeaaYn Npy npuemMe BKIoHaoT B cebs:

- CUHTaKcuyeckyto nposepky 6avita N (N < 128);

- npoBepky nocpeactsom CRC 16;

- CMHTaKCUYeCKyo NPOBEPKY U NPOBEPKY AOCTOBEPHOCTH ynpaensioLero nons (COM);

- CMHTaKCU4YecKyo MpoBEPKY U NPOBEPKY AOCTOBEPHOCTU NepBUYHOro nonst agpeca (ADP) u BTopudHoro
nons agpeca (ADS);

- cooTBeTCTBME Mexay nepeuniHbIM ADP 1 BTopuiHbiM ADS agpecamu, NonyyeHHsIMU B CTPYKTYpe, U
AaHHbIMK, codepxaluymucs B Tabnuue A (nonst AADS 1 AADP). 31a nposepka He nNpeaycMmoTpeHa Anst criydyaes
AADS =0u AADP =0. .

Mpn nepegave KAHAITbHBIW yposeHs ByaeT nonyyaTb 0T BepXHero ypoBHs 6ydep, cooTBeTCTBYHOWNN
AaHHbIM A4N1s1 nepegayn, CBA3aHHOW ¢ nonem ynpasneHus. 3aTem OH CoCTaBNsAET NONHYI0 CTPYKTYPY, NocnaH-
Hyto PUSNYECKWUM yposHeM no wrHe, BcTasnsas 6antel u3 nonei ADS n ADP, koTopble nssnekaroTca Us
Tabnuupl A, 1 BeMMensis Yncno N, BCcTaBneHHOe Kak 3aronoBok, a Takke CRC, BCTaBNEHHbIN B KOHLE CTPYKTYPbI.

3HaveHve vucna N

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

6 1 1 2
N =(LSUP) + 10 6aiToB.
Bydepa, nonyyeHHbie Bydep, cocTaBneHHbIA
ot CEAHCOBOIO ypoBHs KAHAJTbHbBIM ypoBHeM
ANA Nepepaym
N
ADS W3 Tabnvupl A
ADP AADS u AADP
1 CoM
(LSUP) AaHHble
v HaHHble CRC
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KAHANLHBLIN yposeHb nony4aet ot CEAHCOBOI'O yposHs 6ydep unu Habop 6ydepos, conpoBoxaae-
MbIX UX CTapTOBbLIM aAPECOM Nonemn n ANUHON.

HTO6bLI MUHAMW3NPOBATL YUCNO NapaMeTpoB, NEPeAaBaEMbIX Mex/Iy YPOBHSIMU, BO3MOXHO NepeJasaThb
TONBKO ANTMHY U MECTONONOXEHNe Tabnuubl, coaepxallen Habop CTapTOBLIX MOMER U 3HAYEHWIA ANKH.

OTO 3ameuaHne NPUMEHUMO Ko BCEM YPOBHAM, BKITIO4As NpeacTaBneHHbIN cnyyai nepeaayu 6ycgepos
mexxay CEAHCOBbBIM n KAHATIbHBIM yposHsamMu, a Takoke Mexay KAHANBbHBIM 1 ®U3UNYECKUM yposHAMMU.

3.6.3 CocroaHua B KAHANbHOM yposHe

3.6.3.1 Cxema cocTosiHUM

Mpueen
B FNOTOBHOCTb -

OtknioyeHue MNoaxnioveHre

PHILI = 1
(LIPHI = 1) A" @
L ]

OTknioveHue Wnuuuanusauyus
KAHAINBHOIO yposHs ANSA 3anpoca Wnu oTeera

[

_____ ~ (LISES = 1)

ERLI=0
A

PAREP = 1
——4———-sesLi=1

PAREP =0

\ i

( YcraHoBKa CTPYKTYpbl @

3.6.3.2 OnncaHwme cocTosIHUiA

CoctosiHne 0

Mocne npuseaeHst B rotosHocTs KAHAJTbHbIN ypoBeHb NpUHUMaeT cocTosiHMe oxuaanua PUSNYECKO-
O ypoBHs (pnar cuHxpoHusaumm PHILI = 1), nepemeHHas FROMEXT paBHa 1 nocne Nepeoro Npoxoaa Yepes
3TO cocTosiHWe U pasHa 0 AN nocrepyloLLMX NPoxXoAoB (ycTaHaBnueaeTes B 1 npw o6LLel UHULMANU3aLMm
npoTokona).
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CocrosiHue 1

CocTosiHMe MHMUManu3auum 3anpoca Wnu oTeeTa. OHO BkIOYaeT NepeycTaHOBKY NEepeMEeHHbIX,
TpebGyeMblx gns ynpaeneHus nocnegosatenbHocTbio (LIPHI, LISES, PAREP u ERLI— nepeycraHasnu-
BatoTCA).

CocrosHue 2

CuHTakcu4eckas NpoBepka 1 NpoBepKa 4OCTOBEPHOCTU MONyYeHHOIN CTPYKTYpbl. [posepka nons ADS (ecnu
ADS=0) 1 nonsa ADP (ecnu ADP=0). OnpegenexHble onepauum, COoTBETCTBYIOLLME 9TOMY COCTOAHUIO, ONUCaHbI
B Hauvane atoro pasgena. OwwuGka B 0gHOW M3 3TUX NPOBEPOK NPUBOAWT K yCTaHOBKe chnara owmbku cessn
(ERLI=1).

KoHeL, 3TOro cocTosiHis conpoBoXAaeTesl ycTaHoBkol dhnara cuHxpoHusaumm (LISES = 1).

CocrosHue 3

OxupaHue Bo3spata chrara cuHxpoHusauum SESLI ot BepxHero ypoeHa (CEAHCOBOTIO).

CocrosiHue 4

YcTaHoBKa CTPYKTYpbl nocpeacTBoM 06paboTku Bydepos, nonyveHHbix oT CEAHCOBOITO ypoBHs, kak
onpegeneHo B 3.6.2.

CocrosiHne 5

OtkntodueHne KAHANBHOIO ypoBHS 1 nepexoa cuHxpoHusauun K HmkHemy PUSNHECKOMY yposHio
nocpeactsom yctaHoBku LIPHI.

3.6.3.3 OnuncaHue nepexoaos

AL — ycTanoska dpnara PHILI o6ycnasnueaet Bbixog KAHANBHOI O yposHA 13 coctoaHus 0 ans nepexo-
Aa B cocTosiHue 1.

al1 — nocne MHULManu3aLWW, ecnnato nepsbiii pas, korga KAHANBHBIN yposeHb cucTeMbI BXOAUT B
coctosHue 1 (FROMEXT = 1), KAHANbHbIN yposeHs 6yaeT nepeaasaTs dnar cuHxpoHusauun CEAHCOBO-
MY ypoBHto Tak, 4ToBbl BEPXHME YPOBHU NOArOTOBUAN CTPYKTYPY K nepepade.

bl1, cl1 — ecnu aTo He NepsbIl pas, korga cucTeMa BXOAUT B COCTOAHUE 1, TO HavanbHasa CTPyKTypa yxe
6bina nepegaHa (FROMEXT = 0).

bl1 — ecnn Hukakoro oTBeTa He 6bino B pesynbrate nepeoit nepegaun (RECNU = 1), cucrtema
yCcTaHaBMMBaeTCA B COCTOSHWE 3 Tak, YyToObl BepxXHMEe YPOBHW MOMMMW WHTeprnpeTupoBaTb 3TOT pe-
3ynbTar.

cl1 — oTBeT Ha aToT nepBbIl 3anpoc 6611 gaH (RECNU = 0), cuctema BXoguT B COCTOsIHWE 2 A1151 TPOBEPKU
MoSyYeHHOW CTPYKTYpPbI.

al2 — ecnu no kpaiHel Mepe ogHa oLLnbKa BhISIBNSIETCS B NpoLiecce NpoBepok, CAeNaHHbIX B COCTOSIHUN 2,
cuctema byaeT nepexoauTb B cocTosiHWE 3 ¢ ycTaHoBkol nepemeHHo ERLI (ERLI = 1).

bl2 — ecnu HUKkaknx oLLINBOK He 0BHaPYXKeHO B COCTOSIHUK 2, cucTeMa GyaeT nepexoauTb B cocTosHue 3
6e3 yctaHoBKM nepemeHHoin ERLI.

al3, bl3 — ycTtaHoBka dpnara cuHxpoHusaumn SESLI BegeT K Bbixogy M3 cocToaHua oxugaHns CEAHCO-
BOI'O ypoBHsi (cocTosiHUe 3).

al3 — ycraHoBka SESLI ¢ PAREP = 0 yka3biBaeT, Uto TpebyeTcs cTpykTypa nepegaqun. Cucrema Bxogut
B COCTOsIHUE 4.

bl3 — yctanoska SESLI c PAREP = 1 yka3biBaeT, uto He TpebyeTca HuKakow CTPyKTypbl. Cuctema Bxoaut
B COCTOSIHVE 5.

al4 — korga cTpyKTypa 6bina cocTaBneHa, cuctema 6yaeT BeIMONHATE 6e3ycrioBHbIM Nepexos B cocTost-
Hue 5.

BL — oTtknioyeHne KAHAJIBHOMO yposHs cBsizaHo c¢ nepexogoMm PUBUYECKOIO yposHs B
cocTosH1e oxuaaHus 0 nocre yctaHoeku conara LIPHI, nossonsiolero cuHxpoHuanposats PUSUNUECKUA ypo-
BEHb.

3.6.3.4 [narpamma COCTOSIHUI, UMMHOCTPUPYOLLAA HECKOSBKO MPUMEpPOoB

B aTMX pasnnyHbIX cryyasx He npegycMaTtpuBaeTcs, YTo 6yayT MMeTb MeCTO NMpeBbILIEeHUS BpeMeHHbIX
3agepxek Ha PUSNHECKOM yposHe.

69



FOCT IEC 61142—2011

OucTaHunoHHoe cumTeiBaHWe. TUNoBoW cnydai
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MHnupmanmsaums WwinHsl. TUNoBon cnyyan
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3.7 CEAHCOBbIN yposeHb

3.7.1 O6wume nonoxeHusa

CEAHCOBBIW yposeHs npusoanTes B roTosHocTs PUSUHECKMM yposHeM npu cTapTe npoTokona. Moc-
e Yero oH HaxoanTCA B COCTOSAHUN oxknaanusa dnara cuHxpoHusauun (LISES) ot KAHANBHOIO ypoBHs.

Mpovuecc cuHxpoHusaumm CEAHCOBOI O ypoBHS CO CMEXHBIMU YPOBHAMU NPEACTaBNEH HAXE.

LISES =1 SESAP =1

CEAHCOBbLIN
YpOBeHb

KAHANbHbIA
YpOBeHb

MPUKNAOQHOM
YPOBEHb

SESLI=1 APSES =1

CEAHCOBbIN yposeHb oTmeHsieTcst PUBUHYECKMM ypoBHEM TOMBKO B KOHLIE HOPMArbHOre obMeHa Ui
Mpw NpeBbILLEHUN OAHOM N3 BPEMEHHbIX 3a4epPXKeK.

OcHoHas ¢yHkuMs CEAHCOBOIO ypoBHSA — KOHTPONMUPOBATL U yNpaBisiTh MOCNeoBaTENbHOCTLIO
KOMaHZ B nocnefoBaTesbHbIX CTPYKTypaX.

Ona HavanbHo nocnegosaTensHocTM (FROMEXT = 1) nepsBuyHasi CTaHLMSA NOAroTaBNMBaET NEPBYHO KO-
MaHay, koTopas AomkHa 6biTb MocnaHa no LWWHe, B COOTBETCTBUM ¢ coaepxaHnem nons ATYPE B Tabnuue A,
npeaocTaBeHHo B pacnopshkeHre BHeLLHero npoLecca.

dnarv ycTaHaBnN1BaloTCS B 3aBUCUMOCTM OT NoTydeHHON komaHapl (cMm. 3.7.2), 4yTobbl nepeaath Tpebye-
mbiii cepsuc MPUKINAOHOMY yposHtio.

MPUKNAOHOMY ypoBHto 3aTeM npegnaraetcs noaroToBUTb BO3MOXHbIA Bydep AaHHbIX, KOTOPLIA Hapa-
wusaetcss CEAHCOBbIM ypoBHeM 13 nonsi komaHakl, ToAroToBNEHHbIM Npexae, YeM oH 6yaeT npeacTasneH
6oree HU3KUM YPOBHSAM A4Nst Nepegaydu no WwrHe.

Mocne aToro 3anpoca, B COOTBETCTBUKN C TUMOM AECTBMS U NOCneaoBaTeNbHOCTLI0 NPOTOKONa, OXuaa-
eTCA OTBeTHas CTPYKTypa OT BTOPUUHbLIX CTAHLMIA (B Cydasix AUCTaHUMOHHOTO CYATLIBAHUS, AMCTAaHLMOHHOMO
nporpaMMMpPOoBaHKs], OTBETA B OKHe 3anpoca 3abbIToi CTaHLMK), KoTopas 3aTeM UHTepnpeTupyeTcs. 3atem CEAH-
COBbIN ypoBeHs NpoBepsieT nocneaosaTenbHOCTL 6e3 OLLIMBOK B kKoMaHAAX Ha NPaBUMLHOE CoUreHeHe CTPYKTYP
¥ NoAroTaBnMBaeT BO3MOXHYIO KOMaHAY ANA cneaytoLlei nocneaoBaTenbHOCTU.

Tabnuua couneHeHns koMaHa (paccMaTpUBaeTCs CO CTOPOHbI MEPBUYHON CTaHLMN)

CobbiTue 3anpoc OTtBeT

AncTaHuMoHHoe cuuTbiBaHNE ENQ DAT
vnn DRJ

AvcTaHumoHHOE NMporpammMmpoBaHue REC ECH
AUT EOS

unn ARJ,

wnn DRJ

WHuumanuaaumsa WnHbl 1B /
3anpoc 3abbiTol cTaHumm ASO RSO

Ecnv ogHa n3 cTpyKTyp oTBETa He AOCTUraeT NepBUYHON CTaHLMU UK MPUXOOUT HeNpaBUIbLHO, OCYLLe-
CTBRsieTCs npoLiegypa nepesanycka ans onboYvHoi nocnegoBaTenNbHOCTH, KpoMe criydas cTpyKTypbl ASO.

3.7.2 Bo3MoXHble criyvyau UHTepnpeTaLuu KomaHp,

MepemenHas APREC (npegpblayLumii 3anpoc), nossonsioLlasa onpeaennTs, 0bpabotaHa nv HavanbHas noc-
nefoBaTesbHOCTh, SIBNsieTCS HeoBXoAWMO ANA 3ToH MHTepnpeTaumun. YeTbipe Apyrux driara No3BOMsIOT Y3HaTb
TN nocnegosaTteslbHOCTU, cAenaHHoN BO BpeMsi NpeblayLLero Bol3oBa:
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-DTR — cbnar gucTaHUMOHHOTO CHUTLIBAHWS;
- DTP — cbnar aucTaHunoHHOro NporpaMmMmmpoBaHus;
- DASO — cbnar Bbl3oBa 3abbITON CTaHLMK;
- DIB — chnar nHnunanmsaumm WinHbI.
OTu cnarn yctaHaBnMBalOTCA BO BpeMsi NOAroTOBKW NEPBOW KoMaHAL! Ansl NEPBOW CTPYKTYpbl 06MeHa
(cM. cocTosiHME 2 Ha gnarpaMmmMme COCTOSIHUI).
APREC yctanaenueaeTtca B 1, ecnn DIB =1 unu DASO =1, unu DTP =1, unu DTR =1.
MepemerHas DNA cBsizaHa ¢ BO3MOXHO MOSTyYEHHbLIMU CTPYKTYpaMy HEMOATBEPKAEHUSA:
DNA — conar HenoaTBepXKAEHUS, yKasbiBaoLWUWA, 4To 6blna nonydeHa CTPYKTypa, BKAOYaOLWan KomaH-
ay DRJ (DNA = 1) nnn ARJ (DNA = 2).
AnropuTMm cocTosiHNS 3
APREC = 0 (cnyyaii nepBoii nocrneaosaTenbLHOCTH).
1) Ecnn COM =DAT (cny4ait guCTaHLUMOHHOIO CHATLIBAHWUA), Toraa:
-npu DTR = 1 couneHeHve npasunsHoe;
-npu DTR =0 ERSES = 1.
2)Ecnn COM =DRJ (cnyvaii AUCTaHUMOHHOIO CHUTBLIBAHUA, MAEHTUDULIMPYIOWNIA HEU3BECTHBIE AaHHbIe
TAB), Toraa:
-npu DTR =1DNA =1,
-npu DTR =0 ERSES = 1.
3) Ecnu COM = ECH, Torpa:
-npu DTP =1 COM =AUT (cnyyait guctaHUMOHHOro cunTbIBaHWUA Npu nogrotoske COM BTopoli nocne-
AoBaTenbHOCTL);
-npy DTP=0ERSES = 1.
4)Ecnn COM = RSO, Torga:
-npu DASO =1 CASO = 3 (cnyyali 3anpoca 3abbiTol cTaHUMK; NoHATHLIM oTBeT), APREC = 0;
- npn DASO =0 ERSES =1.
5) Ecnn COM#RSO, Torga npu DASO =1 CASO =2, ERSES =1, APREC = 0.
6) Mpu COM#DAT n COM#ECH n COM#RSO n COM=DRJ
ERSES = 1 (owwnbka npu couneHeHWn koMaHa, oTnmM4Has oT owunbok B NpuBedeHHbIX Bbille YeTbipex
cny4vasix).
APREC = 1 (cnyyai BTopoli nocriegosaTenbHOCTH).
1) Ecnin COM = DAT (cnyyaii nepesanycka npy AUCTaHUMOHHOM CHUTLIBAHUW UNW 3anNpoc 13 Apyroi Tabnu-
usl TAB), Torga:
-npu DTR =1 umeet mecTo HU4TO (COuneHeHne npasunbLHoO);
-npn DTR = 0 ERSES = 1 (couneHeHWe HENpaBUnbHO).
2) Ecniv COM =DRJ, Torga:
-npn DTR =1 (cnyyaii nepesanycka npu AMCTAHUMOHHOM CHUTBLIBAHUW WS 3aNpOC OT HEU3BECTHON
TABDNA = 1 (npuaHak HenssecTHoit TAB);
-npy DTP =11 AR = 1 (cnyyaii nponyLeHHbIX NPorpaMMHbIX AaHHbIX) DNA = 1 (npuaHak OTKIOHeHWS
AaHHbIX);
- B apyrux cnyyasix ERSES = 1 (couneHeHne HenpaBuiibHO).
3) Ecrin COM = ECH (cnyvan nepesanycka npy ANCTaHLUMOHHOM MPOrpaMmmMmMpoBaHui Ha NepBeoii nocneno-
BaTenbHOCTK), TO:
-npu DTP =11 AR =0, Toraa:
ecnn (DTR =01 DASO =0) COM = AUT (noaroToBka koMaHabl criegytoLleil nocneaosaTenbHOCTH),
- B gpyrux cnydasx ERSES = 1 (couneHeHne HenpaBuibHO);
-npn DTP =0 unn AR = 1 ERSES = 1 (couneHeHne HenpaBunbHO).
4) Ecnu COM =EOS (cny4aii nepesanycka npu AUCTaHLUMOHHOM NPOrpamMmMUpOBaHNW Ha BTOPOI nNocne-
AoBaTenbHOCTW), Torga:
-npy DTP=1 1 AR = 1 nmeeT MecTo HuuTO;
-npv DTP = 0 unn AR = 0 ERSES = 1 (couneHeHve HenpaBusbHO).
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5) Ecnn COM = ARJ (oTKrnoHeHHas naeHTudmkauus), Torga:
-npu DTP =11 AR=1DNA =2 (npusHak oTKIIOHeHUs naeHTudunKkaumm);
-npu DTP=0n AR =0 ERSES = 1.
6) Ecnn COM#DAT, COM=#ECH, COM#RSO, COM=DRJ, COM#ARJ, COM=EOS, Torga ERSES = 1
(ownBKa B COUNEHEHWUW KOMaHA, OTNINYHAs OT OLLMGOK B TpeX BhllLenpuBeAeHHbIX Criydasx).

MpwnmeyaHue— lNpoTokon HUKOrga He ByaeT MHULMMPOBATbL HWKAKUX MNpoueayp nepesarycka npu sanpoce
3a0bITOM CTaHUWW, BHE 3aBUCMMOCTM OT OTBeTa.

3.7.3 CoctosiHusa B CEAHCOBOM ypoBHe
3.7.3.1 Cxema cocTOAHWN

MpuBepeHue
B FrOTOBHOCTb

OxmpaHve @
KAHAIIBHOIO
YPOBHS1

Oy

LISES =1

OTKnoYeHve MNopkniovexne

(SESLI=1)

e DTR=1
OTKII04eHue WHnunanusauus @ DTP =

CEAHCOBOI'O ypoBHsa ANA 3anpoca Unu oTeeTa

FROMEXT =1

RECNU =0

Wutepnpertauus
KOMaHAB!, NOATOTOBKA
cnenyoLlen

DTR=1
DTP =1
RECNU = 1

MoaroTtoska
Ha4arnsHOW KOMaHAb!

OxugaHve
MPUKNAOQHOIO
YPOBHA

————— ———= SESAP =1

PAREP =0

y

Bsoa koMaHbl
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3.7.3.2 OnncaHwve cocTosHUIA

CocrosiHue 0

OxwuaaHve cnara cuHxporuzauum LISES ot 6onee Huskoro yposHss — KAHAIIbBHOIO.

CocrtosiHue 1

UHnumanunsauus sanpoca unm oteeTa

B atom cocToaHum CEAHCOBBIWV yposeHb HaunHaeT paboTy NocpeaAcTBOM MAEHTUDVKALIMM OAHOM 13
OBYyX CnyyaeB: ecnu 3TO NepBblid pas, korga CEAHCOBbLIV ypoBeHb MogkntoyaeTcss Bo Bpemsi obMmeHa
(FROMEXT = 1).0H gomkeH NoAroToBUTL HavasbHyo komaHay (nepexoa B coctosiHue 2). Ecnu 310 He nepeas
cTpykTypa (FROMEXT =0), cdnaru DIB, DASO, DTR, DTP, RECNU v ERLI gorxHbl 6bITb NpoaHanManpoBaHsl,
YTOObI peLUnTL, Kakoi nepexos BbINOMHATL.

CocrosiHue 2

MoaroToBka HavanbHOM KoOMaHabl.

CEAHCOBEGIV ypoBeHb NOAroTOBMT KOMaHAHbIN BaiiT Anst BBOAA B NEPBYHO CTPYKTYPY B COOTBETCTBUM C
copepxumbim nons ATYPE B 1abnuue A. dnarn DTR, DTP, DIB, DASO ycTaHaBnuBatTCsi B COOTBETCTBUN C
HaJanbHOR KoMaHaoW.

CocrtosiHne 3

WHTepnpeTauua koMaHapl U MOATOTOBKA criegytoLlei kKomaHdbl B COOTBETCTBUM C anropuTMoM, NpeacTas-
TNEHHbIM paHee.

Cocrositne 4

OxupaaHue BosspaTta cuHxpoHusauum ot NPUKMNAOHOIMO yposHa (APSES).

CoctosHne 5

Beog komaHfbl, NOAroTOBMNEHHOW B TedYeHne cocTosiHWin 21 3, B Bydep, Bo3spallaemslii oT NPUKIAL-
HOIO ypoeHs. 3T1a komaHaa moguduumpyetes, ecnm DTP =11 AR =0, n COM = AUT, u, cneposateribHO,
COM =REC.

CocrosiHne 6

OtkntoveHne CEAHCOBOITO ypoBHS, conpoBoXaaemoe nepexofoM CUHXPOHU3aummn K 6onee HU3KoMy
ypogHto (SESLI = 1).

3.7.3.3 OnucaHwue nepexonos

As — nonyyeHue cnara cuHxpoHusauum LISES penaet BO3MOXHBIM Nepexoa 13 COCTOAHUA OXUAaHWUA
KAHAINBbHOI O ypoBHA B cOCTOSAHWE UHALMANU3aLmm 1.

as1 — aTo nepsbil pas, korga CEAHCOBLIA yposeHb noakniovaetca B npouecce obmeHa
(FROMEXT = 1); aTo cobbiTue obycnaBnueaeT nepexos CUCTEMbl B COCTOAAHWE 2 — MOArOTOBKA HavasibHOM
KomaHapl.

bs1— cny4ai, koraa FROMEXT = 0 n 06mMeH cooTBeTCTBYEeT AUCTAHUMOHHOMY CUATLIBAHMWIO NN AUCTaH-
umoHHomy nporpammuposaHuio (DTR = 1 unu DTP = 1), He cBA3aHHOMY C KakuM-nN16o NpYemom Ha paccMaTpu-
Baemoi nocnegosatensHocTu (RECNU = 1), gonyckaeTtcs Hanuyue owmbku, U Toraa paccMatpuaeTcsi npoLe-
Aypa nepesanycka. 3ToT cfy4aw olwmnbku, crnegoBaTtenbHo, CBA3aH ¢ yctaHoBko ERSES.

cs1— cnyyvan, koraa FROMEXT = 0 u yctaHoBneH dnar uimumanusauum wuHel (DIB = 1). Ecnu gonon-
HuTensHo RECNU = 1 (HeT npuema), To 310 cryyaii HopMasibHON UHALMANU3aLWK WWHBI, PY KOTOPOM OTBETa He
DonXHo 6bITb. ERSES octaetcas 0.

ds1 — cnyyai, koraa FROMEXT = 0 u yctaHoBneH cpnar 3anpoca 3abbiton ctaHuuu (DASO = 1).

Ecnu pononHutensHo RECNU = 1 (HeT npuema), 3To Bne4eT 3a cO60M OKHO OXUAaHUS, B KOTOPOM
HUKakasi BTOpU4Hasi cTaHUuus He oTBeTuna. CnegoBaTenbHO, HET HUKaKo He0BX0AMMOCTM MHTEPNPETMPOBATh
nony4YaeMble KOMaHAbl, CUCTEMa NO3TOMY NEepexoauT B cocTosiHue 4, ycTaHaBnueasi nepemeHHyio CASO = 0.
ERSES octaetcaB 0.

es1 — cnyyai, koraa FROMEXT = 0 v yctaHoBneH cpnar 3anpoca 3abuiton craHuum (DASO = 1). Ecnin
AononHuTensHo nMeetca ownboUHbin oteeT (RECNU =0 n ERLI = 1), aTo BneueT 3a coboi oTBET OT OQHON
BTOPUYHOW CTaHLMM (C oWNBKON Nepeaayn) Uim oT HECKOSBKUX BTOPUYHBIX CTaHLMIA B COOTBETCTBYHOLLLEM OKHE
oxugaHus. Tak Kak aToT OTBET He NOHSTEH, cUCTeMa nNepeigeT NPSMO B COCTOsIHWE 4 NOCpeACTBOM YCTaHOBKU
nepemeHHon CASO =1.
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fs1 — cnyvait, korga FROMEXT =0 v conar 3anpoca 3abblToil cTaHumMu yctaHoeneH B 1 (DASO = 1).
Ecnv gononHWTenbHo MMern MecTo NOHATHbINM OTBET U He Bbino Hukakux olunbok nepedadn (RECNU =0 n ERLI =
0), aTo Bre4yeT 3a coboil OTBET OT BTOPUYHON CTAaHUMMW B COOTBETCTBYIOLLEM OKHe oxunaaHusi. Cuctema satem
nepexoauT B COCTOsIHME 3.

gs1 — cnyyai, korga FROMEXT =0 n donarmu DTR =1 unn DTP = 1 cessaHbl ¢ ERLI = 1; aTo nogpasyme-
BaeT 6e30LLNGOYHbIA BO3BPAT BHYTPY NOCNEA0BATENIbHOCTM ANCTAHLIMOHHOTO CHATLIBAHUS UM AUCTaHLWOHHOIO
nporpaMM1poBaHms.

hs1— cnyyan, korga FROMEXT =0 v ERLI= 11 RECNU =0 1 DASO=1. 3T1a cTpykTypa HenpasusibHa, U
CEAHCOBLIW ypoBeHb He MOXeT ee MHTepnpeTposaTh. CucTemMa NepexoanT NpsiMo B COCTosHe 4 Ans oxuaa-
Hua MPUKNAOHOIO yposHs.

as3 — ecnu Npu MHTepNpeTaLuM KoMaHabl He Bo3HUKaeT owmnbok, ERSES He ycTaHaBnuBaeTcs.

bs3 — ecnv npu MHTEpnpeTaLMmn koMaHabl BO3HUKaeT ownbka, yctaHaBnmBaeTcst ERSES.

as4 — BO3BpAT CMHXpoHU3aUuKM, npuxogawmin ot NMPUKNAOHOIO ypoeHs (APSES = 1), cBsi3aHHbIN ©
nepemeHHoi PAREP, HaxogsiLuelics B 0, 4TO ykasbiBaeT Ha HeobXxoanMOCTL BLIMOJIHEHUSI HOBOW nocneaosa-
TENbHOCTU.

bs4 — Bo3BpaT cMHXpoHu3aumu, npuxogswmin ot NMPUKINAOHOIO ypoeHsi (APSES = 1), cBsizaHHbIN ©
nepemeHHolt PAREP, Haxogsuencs B 1, 4To ykasbiBaeT, YTO HOBasi nocrefoBaTenbHOCTL He oSKHA BbINON-
HATbCS. CucTema, Takum 0bpa3om, BXOAWT B OTKIHOHEHHOE COCTOsIHME (COCTosIHME B).

as5 — 6e3ycnoBHbIV Nepexo U3 cocTossHUA 5 B cocTosiHME 6.

Bs — oTkntoveHne CEAHCOBOIO ypoBHsi, cBsizdaHHoe ¢ nepegadei onara cuHxpoHusaumm (SESLI=1)
6onee Huskomy KAHAITbHOMY ypoBHio.

MpumeyaHune— NepemenHHas CASO noseonseT MHTEPNPETMPOBaTb pe3ynbTaT 3arnpoca 3abbiTol cTaHumm
AN OQHOrO U3 OKOH OXWUAaHWs:

- CASO =0 — B paccmaTprvBaeMoMm okHe HeT oTeeTa (ds1);

- CASO =1 —oteeT ¢ owinbkoit KAHANBHOIO yposHs (es1);

-CASO =2 — otBeT 6€3 ownbkm KAHAJTIbHOI'O ypoBHs, Ho oumbka 8 CEAHCOBOM yposHe (fs1 — bs3);

- CASO =3 —oTBeT 6€e3 owmnbok 8 KAHAIIbHOM 1 CEAHCOBOM ypoBHsix (fs1 — as3).

3HauveHve, npuHnmaemoe CASO, nossonset MPUKITAOHOMY ypoBHio ycTaHOBUTL COOTBETCTBYIOLLIEE Mone
B Tabnuue B (none BFEI).

3.7.3.4 Cxema cOCTOSIHUIA, UNNIOCTPUPYIOLLAA HECKOIBKO MPUMEpPOB

AvctaHumoHHoe cuuThiBaHWe. TUNoBoKM cny4ai
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AunctaHunoHHoe nporpammMmupoBaHme. TUNosomn cnyqa|7| — OTBET BO BTOPOM OKHe

[ As [ ] as1
[oF——:
] asb
6
Bs e
As [ ] s1
0 1 g >
[ ] as5
6
Bs —
As [ | s1
0 1 g

WMHnumanmaaumsa WwinHsl. TUNnoBon cnyyan

As

I = I

cs1

bs4

as4
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3anpoc 3abbITol cTaHumK. TUNOBON cryyalt — OTBET BO BTOPOM OKHe

3.8 MPUKINAOHOWM ypoBeHb
3.8.1 O6wue nonoxeHus

As as1 _
1 2 as2
as4
[ asb
6 5
Bs .
As —
1 ds1
bs4
6
Bs o
As [ fs1
1 3 as3
bs4
6
Bs o

MPUKNAOHOW yposeHb npueoamnTca B roToBHocTs PUSNUECKKM yposHem npu cTapTe npoTokona. 3a-
TeM OH oxunaaeT conar cuHxpoHusauum (SESAP) ot CEAHCOBOIMO ypoBHsi, 4TobbI HavaTk CBOW AEACTBUS.
Mpouecc cuHxpornsaumnm NPUKINAOHOIO yposHs co cmexHeiM CEAHCOBbBIM npeactasneH Ha pycyHke.

TaGnuua A

ANA

ATAB(0)

ATAB(1)

ATAB(2)

ATAB(3)
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Mpy AMcTaHLMOHHOM NPOrpaMMUPOBAHUW AaHHBIE, NOCHINaeMble COOTBETCTBYIOLLEN BTOPUYHONW CTaHLMW,
BblbupatoTcs M3 Tabnuubl A. MNpy oBmeHe 3Toro TMNa BeINONHAETCA Npoueaypa naeHTUdUKaLUMmM ¢ NOMOLLBIO
koaupoBaHua crydaiHbIx Yucen knodom K (u3 Tabnuubl A). YkasaHHas onepauusi M3noxeHa B pasaene 2.

Mone B cTpyKType, obpaboTtaHHoe MPUKNAOHbLIM yposHeM

ZA1 ZA2 ZDT
P1
— NA1 0
-2 NATK | NA2
P4
- 0 0

B npunoxeHun D npuBoaUTCS NpUHUMN reHepupoBaHus cnydanHoro uicna (NA1 ansi neperMYHoi CTaHumn).

Mpy MHMLKanM3aLun Nepeoe 1 TakM 06pasom creHepupoBaHHOe CrlyyaliHoe YACHO B CTPOKe Nnony4vaeTcst
koMBUHaLWeR KtoYva 1 AaHHbBIX QUCTaHLMOHHOMO NPOrpaMMUpPOBaHUS, CBSI3aHHBIX € kKoadduumeHTamm NonuHo-
MWHanbHoro reHepaTtopa R1 B cooTBeTCTBUM CO cregyrowen hopmynoi

SESAP =1

CEAHCOBbBIN
YpOBEHb

MPUKNAOHON
YPOBEHb

APSES =1

MPUKNAOHOMN yposeHb oTMeHsieTess PUSNYECKIM ypoBHeM npu OKoHYaHWW NpoTokona.

3.8.2 Onepauuu, ceazaHHble ¢ MTPUKIAOHbLIM ypoBHeM

MPUKMALOHOW yposeHb 0TBETCTBEHEH 3a yripasneHue Nonem AaHHbIX B cTPyKTypax B LienoM. Ha Hauans-
HOW CTaauu OH 3arorHAeT 3TO None B 3aBMCUMOCTKM OT Tina obmeHa 1 o6pabaTbiBaeMoli nocneaoBaTeNbHOCTY;
Mpu MONy4YeHUN OH MHTEPNPeTUPYET M oBpabaTbiBaeT 370 None.

B coOTBETCTBIM C YETLIPLMS BO3MOXHBIMM TUMamu 0GMeHoB Tabnuua A, nonyyaemast oT BHELUHero npoLec-
ca, cogepXxut Heobxoammyto HdopMaLMo ANs ynpaBneHUsi NofeM AaHHbIX KaXaon CTPYKTYpbI.

Mpw 3anpoce 3abbIToM cTaHUMW NepBas CTPYKTypa, nepegasaemas rno LWWHe, BKIYaeT B Nofie AaHHbIX
0aVH nnn Heckornbko barito TAB(i). OHun onpegensitotcst cogepxumMbiMm ATAB(i) Tabnuusl A n BBogsatcest NPUK-
NAOHBIM ypoBHeM.

Mpv obmeHe B cryyae AUCTaHLMOHHOTO CHATBIBAHWS CTPYKTYPbI, Nepedasaemble Mo WWHe NepBUYHON CTaH-
Lueid, BKIoYatoT B None gaHHbIx 6aiiT TAB. OH onpegensietcs us Tabnuubl A (ATAB). KonnyecTBo nocrnegosa-
TenbHOCTEN, KOTopble HaAo BbIMOMHWUTL, YTODObLI cuMTaTh BCe AaHHbIe, COOTBETCTRYOLLME padnuiHbIM TAB(I), co-
aepxutcs B none ANA Tabnumupbl A.

MpuyMep ANCTaHLIMOHHOTO CHUTLIBAHWUS YEThIpbMS NocreaoBaTeNbHOCTSIMA

NA(1) =f[(K + (gaHHble TP), R1].

MocneaytoLine cryyaitHble Yncna reHepupytoTcsa TeM xe crocobom nytem sameHsl knova K npegllectsy-

tOLLIMM CryYariHbIM YACTIOM:
NA() =f[(NA,;_; + (agaHHble TP), R1],

roe: K=64 6ura;

R1=64 6uta;

JaHHble TP =64 6uTa;

NA(i) =64 6uTa.
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OanHble TP noctynatoT n3 nonst ADTP, kaxablid 6aiT oKpyrnsieTcsl Tak, YTo TepsieT HauMeHbLUne 3Hauu-
Mble 4 6uta go npegena s 64 6uta unu 16 Gartos ns nons ADTP. B cnyyae, ecnu none ADTP meHbLle 16
6anToB, OHO LMKIMYECKN NpoaomkaeTcsi 40 nonyvyeHunsi 64 6UTos.

MPUKNAOHOW yposeHb Takke cocTaBnsieT Tabnuly B npu Bosspare K BHeLLHEMY npoLeccy.

3.8.3 CoctosiHus B IPUKITAOQHOM ypoBHe

3.8.3.1 Cxema cocTosiHMSA

Mpusenexve o
B FOTOBHOCTb

\

OxugaHue
CEAHCOBOIO C(D/

YPOBHS

SESAP =1

OTknoyeHne MoaknoyeHue

(APSES = 1)

OTKnoYeHne
MPUKNAQHOIO ypoBHsa

FROMEXT = 1

Moprotoeka
HayanbHO! CTPYKTYpb!
AaHHbIX

FROMEXT =0

UHuumanusauus

YnpasneHuve
MHULManu3aumen
LUMHDBI

YnpasneHue BbI30BOM
3abbiTOM BTOPUYHOU
CTaHUMM

YnpasneHve
AVUCTaAHLMOHHBIM
NporpaMMMUpPOBaHNEM

YnpaeneHue
ANCTaHLIMOHHBIM
CYMTbIBAHMEM

ERR.=1 PAREP =1

DNA =1 ERR.=1
PAREP = 1¢ J<3
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ERR. =ERROR; ERROR=1, ecnn ERLI =1 nnn ERSES =1, unn ERAP =1; ERROR =0, ecnu
ERLI = ERSES = ERAP =0.

3.8.3.2 OnuncaHve cocTosiHUiA

CocrosiHne 0

OxupaHune dpnara cuHxpoHusauumn SESAP ot 6onee Huskoro CEAHCOBOIO ypoBHs.

CocrosiHue 1

WHuupanuaaums nepemeHHbIX, Heobxoaumblx ans ynpaenexus MPUKNAOHBIM yposHeMm (nepeycTtaHoBka
APSES, ERAP).

CocrosiHue 2

YcTaHoBKa MEPBOA  CTPYKTYpbI, BKItoYatoLLasi NoaroToBky 6ydpepa c 6aitamu NpunoxeHUs v gnuHow L
B COOTBETCTBUM C TUMOM Tpebyemoli onepauuu (T.e. pnaramu DTR, DTP, DASO wnu DIB).

TAB(0) TAB(1) NA1
L=1 L=0 0
Cnyuain TR Cnyuain IB
TAB(n) ZDT
L=n<40 L =16+ L(ZDT)
Cnyyain ASO Cnyyan TP

OaHHble nocTynatoT M3 Tabnuubl A, nepegaHHoi npotokony, ynucio NA1 npu gucTaHUMOHHOM NporpamMmmMu-
pOBaHWK NoSyYaeTcs Nocne BbIMUCIEHNS C UCToNb3oBaHWEM NpeaLlecTBYOLLEro CryyainHoro Yicna (cogepxa-
werocs B Tabnuue A) n 6ainToB AaHHbIX, CBSA3AHHbLIX C MOMMHOMMWASIbHBIM reHepaTopoM (CM. paHee U Npunoxe-
Hue D).

3TO cocTosiHME TaKkke BKIHOYAET nepeycraHoeky nepemerHHor FROMEXT.

CocrtosiHne 3

B aTOM cOCTOSIHMM OCYLLIECTBASIETCS YNpaBneHne UHULManM3aLmnen WnHebI ¢ NoAroToBkon Tabnuubl B ana
MOCLISIKN BHELLHEMY NpoLieccy (CM. onvcaHne coaepnumoro Tabnuubl B Hke).

B koHLe aToro coctosiHus yctaHaBnmBaeTcs nepeMerHas PAREP, ykasbiBatoLasi KoHeL, 0bMeHa Ans k-
HUX YpOBHEMN.

CocrosiHne 4

YnpasneHvne QUCTaHUNOHHBIM CHUTbIBAHNEM. Ycno pasnuyHbix nocnegoBaTensHocTel, TpebyeMbIx Ans
atoro cunteiBaHus (NTR), onpegensetcs cogepxumeim nonst ANA tabnuubl A.

Onsi Toro 4Tobbl oNpeaennTb, kKoraa 06MeH AoMKeH NPOAOMKATLCS ANA CHUTbIBAHWS APYTUX OAHHBIX,
Kaxkaplil nepexon B 3TOM COCTOSIHUM YBENUYMBAET NepeMeHHyto |, koTopas cpaBHuBaeTcst ¢ unciom NTR tpebye-
MbIX MOCneaoBaTeNbHOCTEN.

MepemeHHast J yBenuumBaeTcs ANs MPOBEPKU Yucra repesanyckoB WAEHTUYHLIX MocrnegoBartesb-
HOCTeRn.

MepemeHHas PAREP (ykasbiBatoLLias koHel, 0bmeHa) yctaHaenmBaeTcs, 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=0u [ERAP =1 (none TAB Bo3spallaemMoii cTpykTypbl R2 He cooTBeTCTBYeET nosto TAB B cBA3aHHOM
cTpykType R1, HanpasneHHoi Hapyxy) nnv ERSES = 1, unn ERLI = 1], a Takke J > 3.

MosTopHasi nepedava (MAeHTUYHONM NocnegoBaTensHOCTH) BhlnonHsaeTed, ecni DNA=0,J>3 n ERAP =1
unn ERSES =1, unu ERLI = 1.

[Opyras nocnegosaTensHOCTE reHepupyeTes, ecnn 1 < NTR u:

-ERAP =0, ERSES =0, ERLI =0 nnn

-ERAP =1, nnn ERSES =1, mvnn ERLI=1n J > 3.
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Mpu kaxxaom nepexofe B aTo cocTosiHWe Tabnuua B nepeyctaHaBnuBaeTcs B COOTBETCTBUM C pe3ynsTaTtom
obpabaTbiBaeMol nociegoBaTeNIbHOCTY.

CocrosiHue 5

YnpaeneHue B criydae AUCTaHUMOHHOMO NporpaMmypoBaHus:

- NpuY NepBoii nocrnegoBaTtensHOCTU (NnepemeHHas | = 1).

Ecnm HeT ownbok CEAHCOBOIO unu KAHATNBHOI O yposHeit (ERLI = ERSES = 0), MIPUKNALHON
ypoBeHb BbinonHUT AekoaunposaHne NA1K. 31a onepalyisi no3sonseT nonyynTs 3HadeHe NA1', koTopoe cpaBHu-
BaeTcs co cnydaviHbiM uncrniom NA1, npegsaputenisHO nepeAaHHbIM B CTpykType P1. Ecnu pesynbTaT Henpa-
BUNbHLINA, ycTaHaBnuBaeTcs nepemeHHast ERAP (owunbka NMPUKNAOQHOMO ypoBHS), NOBTOPHOI Nepefayun HeT
(PAREP = 1).

AHanoru4yHo oTBeTHbIe AaHHbIe (B none P2 ZDT) npoBepsitoTcs Ha COOTBETCTBUE NepedaHHbIM AaHHLIM (B
none P1ZDT); ecnu aTa npoBepka BbISIBNSET olWMbKy, ycTaHaBnuBaeTca ERAP 1 noBTopHas nepegaya paspe-
waetcs (PAREP = 0).

Ecnn Hukakux npobnem He obHapyxeHo B nepBoi nocnegosatenbHocT (P1, P2), 4To xapaktepu-
syetcss ERLI=0 n ERSES =0, n ERAP =0, cuctema 6ynet roToBUTbCA K creaylowei nocnegosartenb-
HocTu (P3, P4), ysenuuueas nepemenHyto | (I =2). OHa Takke koaupyeT cogepxumoe nonst ZA2, nonydeH-
Horo B P2, ana 3anonHeHust nons P3 ZA2 (uicno NA2), ytobbl pesynstat NA2K 6bIn nocnaH o6paTtHo K
cTpykType P3.

Ecnn B nocneposatensHoctu (P1, P2) Bo3HukaeT npobnema, otnuyHas oT NA1' = NA1, n ecnu uncno
MAEHTWUYHBIX 3aMPOCOB He AOCTUIIO Tpex, cucTema A0SKHa NoAroToBUTHCA MOBTOPUTL TOT XKe 3anpoc CHOBA; Npu
3TOM OHa yBenuuMBaeT nepemeHHyo J. Ecnn TeM He MeHee Tpu 3anpoca ogHol nocnegosaTebHOCTU OKasa-
n1ck onBboYHBIMKM, 0BMeH npekpallaeTcs u bonee HU3KUM YPOBHAM coobLiaeTcst 06 3ToM NocpeacTBOM nepe-
Aauun napameTpa PAREP (PAREP = 1).

MepemerHas AR ocTtaeTcs B 0, ykasbiBasi, YTo 06paboTka nepeoi nocneqoBaTenbHOCTU BbINOSIHEHA.

- NpY BTOpOK NocnegosaTenbHOCTU (MepeMeHHast | = 2).

Ecnv donar DNA = 0 1 HeT ownbok CEAHCOBOIO n KAHANBHOIO yposHeii, TPUKNAAHOW yposeHb
nogTeepaut, Yto nons ZA1 n ZA2 pasHel 0, B COOTBETCTBUM CO CTPYKTYPOW U coaepkaHWeM CTPyKTypbl P4
(cm. pasgen 2). Ecnu nposepka BbiNonHeHa To4Ho, nepemeHHast ERAP octaeTcs B 0 M npoTokon paccmaTtpusaeT
06MeH AMCTaHLMOHHOro NporpaMMnPoBaHUS kak yaauHblid. Ecniv nposepka HenpaBubHa, ycTaHaBNMBaeTCs ne-
pemeHHas ERAP.

Ecnu Hukakux owmnbok He oGHapyxeHo B aTol nocnegosatenbHocTu (P3, P4), 4uTo xapakTtepuayeTtcs no-
cpeacteoM ERLI =0 M ERSES =0, n ERAP =0, T0o ccTema 6yaeT roToBUTLCS K OCTaHOBKe 06MeHa, ycTaHaBnum-
Basi nepemeHHyto PAREP B 1.

Ecnv DNA = 1, To Tabnuua BERREUR 3anonHeHa (aaHHble 0TCOpTUPOBaHbI) U cucTema 6yaeT roToBUTLCA
K ocTaHoBKe o6MeHa, ycTaHaenveas PAREP B 1.

Ecnn DNA =2, To Tabnuua BERREUR 3anonHeHa (oTcopTMpoBaHHasa uaeHTudukaums) u cuctema éyaet
roTOBUTLCH K ocTaHoBKe 06MeHa, ycTaHaenveas PAREP B 1.

Ecnu owmnbka obHapyxeHa B 3Tol nocrnefosaTensHocTu (P3, P4) 1 Tpu naeHTUYHbIe 3anpoca elle He
caenaxbl, cuctema 6ygeT roToBMTbLCA Ha4aTh TOT Xe caMblii 3anpoc CHOBA NOCPEACTBOM YBENUUYEHUs! epemMeH-
Hol J. Ecnin 3HaveHne 3 4OCTUrHyTO, 06MeH ocTaHaBnMBaeTcs nepefavent nepemeHHor PAREP = 1.

MepemerHas AR ycranaenusaetcs (AR = 1) MPUKIAOHBLIM yposHem ana cooblueHns CEAHCOBOMY
YPOBHIO NnockinaTs nepsbii AUT.

Mpu kaxkaom nepexoge B 3T0 COCTOSAAHME TabnuLa B 3aHoBO 06GHOBNSAETCA B COOTBETCTBUU C 0bpabaTbiBae-
MO MocrneAoBaTeNlbHOCTLIO.

CoctosiHue 6

YnpasrieHue B criydae 3anpoca 3abbiTol cTaHUmuK

B 3aBucumocTu oT nepemeHHor CASO, nocnarHHoi CEAHCOBbLIM yposHem, MNMPUKNAOHON YpPOBEHb
3HaerT, kakoe AeicTBMe NpeanpPUHATL B OTHOLLEHUM pacCcMaTpUBAEMOro OKHa OXvuaaHus!.

[ns CASO = 0 B paccmaTpyBaeMoM OkHe He BbITo HUKkakoro oTeeTa, noatomy NMPUKNAQHOW yposeHb
noaroTaBnueaeT COOTBETCTBYIOLLYIO MHopMmauuto ans Tabnuubl B (none 8 00H).
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[nsa CASO =1 B paccmaTpyBaeMoMm OKHe MMeN MecTo ownbouHelii oteeT (ERLI = 1). 310 noapasymesaer,
YyTO [Ba YCTPOWCTBA OTBETUMM B OHOM U TOM XKE OKHE OXUAaHUsl, MO3TOMY OTBETbI HANOXUNUC B LUNHE, Aenas
NpueM HEMOHSATHLIM, UIK OAHO YCTPOWUCTBO OTBETUIIO, U ero nepeaaya bbina HapyleHa. B niobom cnyvae NPU-
KNAOHOW ypoBeHb 3HaeT, 4To UMen MecTo OTBET, KOTOPbIN HE MOXET BbITh MHTEpPNPeTUPOBaH, 1 NO3TOMY NoaAro-
TaenuBaeT uHdopmauuio ans Tabnuubl B (none B FFH).

Ins CASO =2 oTBeT umen mecTo, 6onee Huskue yposHn — GPUSUNUECKUN n KAHANBbHBLIA — He 06Ha-
PYKUIIA HUKAKUX OLLUMBOK, HO CEAHCOBLIN YpOBEHb HAXOAUT HECOOTBETCTBUE UHTEpNpeTaLMK KOMaHAbl, BO3-
BpaLLatoLLeiics oT BTopu4Hoi ctaHuum (ERSES = 1), MNPUKNAOHOWN YpOBeHb nogrotasnueaeTt UHpopmaumio
ans t1abnuupl B (none FFH), ytobbl ykasaTb ei, 4To MMeeT MecTo HeMHTEPNPEeTUpyeMbI OTBET.

CASO = 3 nogpasymeBaeT npaBunbHbli oTBeT aAns KAHAJIbHOIMO n CEAHCOBOTI O yposHeli B paccMart-
puBaeMom okHe oxuaanus. MPUKNAQHOW yposeHb saTem nposepsieT coaepXumoe nonydeHHoro nonst TAB B
OTHOLLIEHUM coalepXkaHus 3anpoca Ans Toro e nons. Ecnu ata nposepka npasunsHa, MPUKNAOHOW yposeHs
nepegaet ana Tabnuubl B none, cooTBeTCcTBYIOWEE aapecy o6HapyxXeHHoro ycTpoiicTea. Ecnu ata nposepka
HenpasurbHa, yctaHasnusaetca ERAP u NMPUKNAOHOW yposeHb NoaroToBuT Hdopmaumio Ans Tabnuus B
(BFEi B none FFH), 4Tobbl yka3aTb, YTO B OKHE OXUAaHUSI UMEN MeCTO HENMPUroaHbI OTBET.

Kaxpapiii pas, koraa MPUKMAIHOM ypoBeHb nepexoauT B 3TG COCTOSIHUE (CrieaoBaTenbHO, AN Kax/ao-
ro OKHa OXuAaHusi B criyqae 3anpoca 3abbiToi cTaHLmuW), OH yBenuuuaeT nepemeHHyto IASO, koTopast ykasbl-
BaeT, B KAKOM OKHe OXWAaHUs HaxoauTcsl cuctema, u noseonsieT ®PUSNHECKOMY ypoBHIo NpocnexuBaTh pas-
BUTKE NpoLiecca B pasfMYHbIX CNOSX, pa3MeLLeHHBIX B OKHaX, B peXXMMe pa3geneHnsl BpeMeHu.

MepemenHast PAREP ycTaHoBneHa B 1, Kak pu nepBoM nepexofe B coctosiHne 6. OHa ykasbiBaeT bonee
HU3kumM yposHsiM — CEAHCOBOMY n KAHAJIbHOMY, 4To OHU He AOMKHBI BIMOMHATL HAKAKOW CTPYKTYPHI,
yCcTaHOBNEHHOW Ansi nepegayn. B gononHeHne, kak Tonbko IASO gocTurHeT sHaueHus 3, 06MeH npekpallaercsi
PUN3NYHECKUM ypoBHem (cobeiTue aab).

Mpu kaxxgom nepexofe B 310 cocTosiHne Tabnuua B obHoensieTcs.

CocrosiHne 7

PasbegunHeHne TPUKNAOHOMO ypoBHA M nepexod Kk 6oree HW3KAM YPOBHAM NOCpPeACcTBOM
APSES =1.

3.8.3.3 OnuncaHve nepexoaoB

Aa - nony4yeHue cnara cuHxpoHusauun SESAP genaet BO3MOXHbIM Nepexod U3 cocTosiHuA 0 oxuaaHns
CEAHCOBOI'O ypoBHs B COCTOAHUE UHULMANMU3aLMN 1.

aa1— npu nepsom nepexoge (FROMEXT = 1) cuctema 6yaeT nepexoauTb U3 COCTOAHUA MHULManNU3aumm
B COCTOSIHME YCTAHOBKW HAYabHOW CTPYKTYPbI (U3 COCTOSIHWA 1 B 2).

ba1— nocne nHnumanusaumm, ecnu DTR = 1, cuctema nepenaet B coctosHue 4 AnNs ynpaeneHus nocne-
A0BaTeNbHOCTLH ANCTAHLMOHHOTO CHUTLIBAHUS.

cal— nocne nHnumanusauum, ecnu DTP = 1, cuctema nepeitget B coctosHue 5 ana ynpaeneHus nocne-
A0BaTeNbHOCTLIO ANCTaHLMOHHOTO MPOrpaMMUPOBaHKS.

da1 — nocne nHunypnanusauum DASO B 1 6ygeT ob6ycnasnueaTb Nepexoq CUCTEMbI U3 cocTosiHuA 1 B
COCTOsiHWE 6 ANA ynpaBneHns 3anpocom 3abblTOR BTOPUYHONM CTaHLMK.

eal — nocne vHuumanusauun DIB B 1 ByaeT obycnaenueaTth nepexod CUCTEMbl U3 COCTOSHUA 1 B
cocTosiHWe 3 AN ynpaBneHns H1LManu3aumei LUWHBbI.

aa2 — 6e3ycrnioBHbIA Nepexod W3 COCTOSIHMS 2 K cocTosiHMo 7  pasbeauHenusa NMPUKITAOHOMO
YPOBHS.

aad —nepexoq B COCTOSIHNE 7 MO 3aBepLUEeHUN HOpMarlbHOr0 ANCTAHLMOHHOTO cunThiBaHWMS ERAP =
=ERSES =ERLI=0un|=NTR nDNA = 0. lNepemeHHas PAREP yctaHasnusaetca s 1.

ead4 — nepexo B COCTOsIHUE 7 C OLLUMDKOI Nocne Tpex nepesanyckoB nocnegHer nocnegoBaTensHOCTH
(ERAP=1unnERSES = 1, unm ERLI=1n1=NTR, nJ >3, n DNA= 0). NMepemerHass PAREP ycTaHaBnuBaeTcs
B 1.

da4 — nepexop B cocTosiHWe 7 Npu oLLIMGKe nocrne Tpex nepesanyckoB nocneaoBaTenbHOCTH, KOTopas He
AIBMAETCA NnocrnegHen, cuctema AomkHa npogomkats 06paboTky crneaytoleli nocnegosatensHoct (ERAP = 1
mnn ERSES =1, mnn ERLI =1 n I <NTR,n J >3, n DNA =0).
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ba4 — 6esolunBGoUHan NocnegoBaTeNbHOCTb AUCTaHLMOHHOro cunTbiaHuA (ERLI= ERSES = ERAP =0)
1 DNA =0, Ho NpoToKON AOMKEH BbINONHATL Apyrue nocnegosatensHocTu (I < NTR).

ca4 — nocnefoBaTtenbHOCTb AUCTAHLIMOHHOMO CUUTEIBaHWSA ¢ owunbkoi (ERLI = 1 unu ERSES = 1, unu
ERAP =1wnJ<3,uDNA =0). B oaHoin nocnenosaTenbHOCTU NpoLieaypa rnepesanycka AosHKHa bbITb BbINOS-
HeHa, Tak Kak J < 3.

fa4 — nepexoa B cocTosiHWe 7. TO NocneAHAs NocnegosaTenbHOCTb, nepemeHHas PAREP yctaHoeneHa
(I =NTR, DNA =1, PAREP =1).

gad — nepexop B coctosHue 7. MHuumanusnpyetca Hosaa Apyras nocnegosatenbHocTb (I < NTR,
DNA =1,PAREP =0,1=1+1,J=1).

aa5 — nepexopf B COCTOAHUE 7 B KOHLIE HOPManbHOro AncTaHuMoHHoro nporpammupoBaHusl (ERREUR =0,
AR = 1), nepemeHHaa PAREP ycraHaBnusaeTcs B 1.

ba5 — nepexog B cocToaHue 7 nocre nepsoi nocnegosartensHocTu (P1—P2) 6e3 owmnbkn. Cuctema ycra-
HaBnuBaeTcAa Ana BTopoi nocnegoatensHocTn (P3—P4). AR yctaHaBnusaeTcs B 1.

ca5 — nepexop B coctosHue 7 ¢ owmnbkon (ERLI=1 wnn ERSES =1, unu ERAP =1)u DNA =0,
1 caenaHo MeHee Tpex 3anpocoB paccMaTtpusaeMoit nocnegosarensHocTy (P1—P2 unu P3—P4). Cneposa-
TesbHO, BbINOSHAETCA Npoueaypa nepesanycka.

da5 — nepexog B coctosiHue 7 ¢ ownbkoit (ERLI = 1 unu ERSES = 1, unu ERAP = 1), nuucno 3anpocos
paccMaTpuBaeMoi nocnegoBaTensHoCTU paBHo TpeM. O6MeH npepbiBaeTcs U nepemeHHas PAREP ycTaHaBnn-
BaeTcAB 1.

ea5 — nepexoa B cocTosiHMe 7 ¢ ownbkol naeHTudukauum nepBrMYHON CTaHUUMN BTOPUYHOM cTaHLMe
(DNA = 2). O6meH 3akaHumnBaeTcs u nepemeHHass PAREP ycTaHaBnusaeTtcsig 1.

fa5 — nepexoa B cocTosiHWe 7 C OTKNOHEHWEM AaHHbIX AUCTaHLMOHHOMO NPOrpaMMMpPOBAHUSI BTOPUYHOM
ctaHumel (DNA = 1). O6meH 3akaHuMBaeTcA 1 nepeMeHHas PAREP yctaHaenuBaeTcsiB 1.

gab — nepexofl B cocTosiHWe 7 ¢ uaeHTudmkaumen sTopuyHon ctaHumm (ERAP =1 ¢ NA1' = NA1). Hukakve
nosTopeHus He reHepupytotes, PAREP yctaHasnusaeTtes B 1.

aab — Tpv okHa oxunaaHus nepegandbl (IASO > 3). Hukakue nepesanycku He BeinonHAoTeA. Cuctema nepe-
XoauT B cocTosiHne 7 1 nepemeHHast PAREP yctaHaenusaetca s 1.

ba6 — nepexod B COCTOsIHWE 7, TPU OKHa OxuAaHus ewe He nepedaHsl (IASO < 3); cuctema noaToMy
[orkHa nepeBecTn cebsl B COCTOSIHME OXMAAHNS B CrieayioLLLeM OKHe.

aa3 — 6e3ycnoBHbLIN Nepexoa B COCTOsIHWE 7 ¢ yCTaHOBKOW nepeMeHHoit PAREP B 1.

Ba — oTknovenne TPUKNAOHOIO ypoBHs, cBsizaHHOe € nepexodoM nara CUHXPOHM3aUmMu
(APSES = 1) k 6onee Huszkomy CEAHCOBOMY ypoBHto.

3.8.3.4 Cxema cOCTOSIHWIA, MNNOCTPUPYIOLLAS HECKOBLKO NPUMEpPOB

AvcTaHumoHHOe cuMThIBaHWe. TUNoBoii cryyait
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AvcTaHUMoHHOe NporpaMMupoBaHue. TUNoBOW Criyyai

s
Iil 1 aal
_ aa2
7
Ba T
Aa —
1 cal
_ ba5
7
Ba T
Aa —
1 cal
_ aab
Ba
E 7

MHuupanmsaums WintHbl
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3anpoc 3abbITol cTaHuun. OTBET TONBKO BO BTOPOM OKHE OXAaHWS

]
Iil > 1 aal
aa2
7
Ba —
Aa 1 da1
ba6
7
Ba L
Aa —
1 da1
_ ba6
7
Ba —
Aa —
1 dai
aab
Ba 7

3.8.4 dopmupoBaHue Tabnuuybl B

3.8.4.1 Cnyyait 3anpoca 3abbITol cTaHLMK

Mpw BeIXOAE N3 cocTosIHWSA 6 AN o6HOBNEeHUst Tabnuupl B BLINONHAKOTCA cneaylouime onepaumu. Beixog
no cobbITuo bab nnu aab:

-yctaHoeka BERREUR (1, J) uBTIMOUT (1, J) B 3aBucumocTy oT ERLI, ERSES, ERAP nRECNU ans
37O NocneaoBaTeslbHOCTY;

- peaynbTat nocnegoBartenbHocTU coxpaHsieTca B BDON c obHosneHvem BNR;

- 06HoBneHWe nonss BNECHAU.

CnegytoLye AONONMHUTENbHBIE OnepaLym BbINOMHSIOTCS TOMNLKO NPpU Bbixoae Mo cobbiTuio bab:

- yBenu4eHue nepemeHHon J;

- yBenu4eHue cogepxumoro BNSEQI(1);

- coszaaHue HoBebIx nonei BTIMOUT(1, J) u BERREUR(1, J), uHuumanusmpyembix aHaveHvem O;

- 06HoBneHue noneit BNDEROU 1 BNECHAU.

3.8.4.2 Cnyyaid MHALMANU3aLumn LINHbI

Mpu Bbixoge u3 cocTosiHuA 3 Tabnuua B obHoensieTcs: yctaHoBka BERREUR(I, 1) u BTIMOUT(I, 1).

3.8.4.3 Cnywait AUCTaHLMOHHOMO CHATLIBAHUA

Mpu BbIXOAe U3 cocTosiHuA 4 Tabnuua B o6HoBNsieTcs cnegytowum obpasom.

Bbixoa no cobbiTusim cad, dad unu ead (BknovaoLwmMM cryyain oln6KM B O4HOM U3 YPOBHEW)
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da4:

- yctaHoeka BERREUR(I, J) u BTIMOUT(l, J);

- yBENMYeHue nepemMeHHow |;

-co3aaHue Hoebix noneit BNSEQI(1), BTIMOUT(I, 1) n BERREUR(, 1), nHuumanusupyembix cooTseTt-
ctBeHHo B 1,01 O;

- o6HoeneHe BNDEROU n BNECHAU.

cad:

-ycrtaHoeka BERREUR(l, J) n BTIMOUT(l, J);

- yBeniMueHve nepeMmeHHon J;

- yBenuyenue cogepxxumoro BNSEQI(1);

- co3agaHue HoebIx noneit BTIMOUT(!, J) n BERREUR(l, J), nHnumanusnpyembix sHaueHmem 0;

- 06HoBeneHue noneit BNDEROU n BNECHAU.

ead — ycraHoska BERREUR(l, J).

Beixoz no cobbITuio fad unn ga4 (Tabnuua AaHHbIX HEU3BECTHA BTOPUYHON CTaHLuK)

fa4d — yctaHoska BERREUR(I, J).

gad:

- yctanoeka BERREUR(l, J);

- yBEnUYeHve nepemeHHol |;

- cosaaHve HoBbIx noneit BNSEQI(I), BTIMOUT(l, 1) n BERREUR(I, 1), nHuumanusnpyembix cooTseT-
CTBEHHO 3HadeHuaMmn 1,01 0;

- o6HoBneHve noneit BNDEROU n BNECHAU.

Bbixoa no cobuiTUo aa4 unu ba4d (sknovatoLLmm cnydaii 6e3 olwmbok B YpOBHSIX)

aa4:

- yctaHoska BERREUR(, J);

- pesynbTaT nocnegosatenisHocTy coxpaHsietcsi B BDON(I) ¢ o6HosneHuem BNR(l) 1 BNR;

- o6HoeneHune noneit BNDEROU n BNECHAU.

CrnegytolLie AONOMNHUTENbHbIE OMNEepaLi BbIMOMHATCA TONLKO NP BbIxoAe No cobbITuio ba4:

- yBEnu4YeHue nepemMeHHow I;

- cosgaHue Hooro nonst BNSEQI(I) ¢ HavanbHbIM 3HaveHnem 1 1 nonen BTIMOUT(I, 1) n BERREUR(J, 1)
C Ha4YanbHeIM 3HaveHem 0;

- o6HoBneHue noneit BNDEROU n BNECHAU.

3.8.4.4 Cnyyait auCTaHLUMOHHOrO NPOrpaMmmmnpoBaHuns

Mpu BbiXxoae u3 coctosiHua 5 Tabnuua B obHoBnseTcs.

Bbixoa no cobbiTuio cab unu das (cnyyan ownbKku B ypOBHSIX)

da5 — ycraHoska BERREUR(I, J) n BTIMOUT(l, J).

cab:

- yctaHoBka BERREUR(L, J) u BTIMOUT(l, J);

- yBenu4eHve nepeMmeHHom J;

- yBenudeHue cogepxxumoro BNSEQI(I);

- cozganue HoBbix nonet BTIMOUT(l, J) u BERREUR(!, J), tHuumanusupyemsix npu sHaveHum 0;

- o6HoBneHue noneit BNDEROU n BNECHAU.

Bbixoa no cobbitusim ea5 u gab (oTknoHeHHas naeHtTudukaumusa): ycraHoska BERREUR(L, J). Beixoa no
cobbiTuio fa5 (OTKNOHEHHbIE NporpaMMHble AaHHble): ycTaHoBka BERREUR(L, J). Beixog no cobbiTuio aa5 unu
ba5 (HeT oWwnB0oK B YpOBHSIX)

aa5 — ycraHoska BERREUR(I, J).

ba5:

-yctaHoska BERREUR(, J);

- yBenuMYeHne nepemMeHHow I;

- co3aanue Hoeoro nonst BNSEQI(I) ¢ HauanbHbIM 3HaveHvem 1 v nonert BTIMOUT(, 1) m BERREUR(], 1)
C Ha4yanbHbIM 3HaveHWem 0;

- o6HoBneHue noneit BNDEROU n BNECHAU.

3.9 KpaTkoe onucaHue U B3auMoAeUCTBUSA MeXAY YPOBHAMU

3.9.1 YnpolieHHas cxema cOCTOAHUNA
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3.9.2 NapameTpbl U ¢hnaru CUHXPOHU3ALUN
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PHILI = LIPHI = LISES =SESLI = SESAP =APSES =0 I=J=1
O6uwas DTR =DTP =DASO =DIB =0 FROMEXT =1
UHMUManu3aLms PAREP =AP =IASO =0 HavanbHas
Tabnuua b
RECNU =0APREC =0
YpoBeHb SUSNYECKNIA KAHAJTbHBIN CEAHCOBbLIN NPUKITAOHOW
Munymnanusaumna kaxgoro | PHILI=0 LIPHI =LISES =0 | SESLI=SESAP =0 | APSES =0
YPOBHSA RECNU =0 ERLI=0 ERSES =0 ERAP =0
PAREP =0 DNA =0
®nary cuHXpOHU3aUUKN W PHILL LISES SESAP
nepeaaBaemsle napameTpebi RECNU ERLI DIB/DASO/DTR/DTP
RECNU CASO/RECNU
— FROMEXT ERLIVERSES
DNA/FROMEXT
MepemenHble, npucsaveae- | RECNU LIPHI / LISES SESLI/SESAP APSES
Mble B Pasfnu4YHbIX YPOBHAX PHILI ERLI ERSES ERAP
DIB/DASO/ FROMEXT(RAZ)
/DTR/DTP PAREP
APREC IASO
DNA MapameTpbl
Tabnuupl B
CASO JA]
AR
dnarm CUHXpPOHU3ALMU U LIPHI SESLI APSES
nepegaBaemMble napamMmeTpbl PAREP PAREP PAREP
IASO IASO IASO
«— FROMEXT FROMEXT
AR

4 AnnapaTtHas peanusauus NOKanbHOW LWMHbI OOMeHa AaHHbIMMU

4.1 O6wume nonoxeHus
MpoTokon onuckiBaeT 06MeH AaHHLIMK MEXay NepBUYHOM CTaHUMeR U BTOPUYHBIMU CTaHLIMSAAMU, CBSA3AHHbI-

MU NapannenbHo No annapaTHOW WiHe. MNepBruYHas CTaHLMs CBS3aHa C LWWHOM NacCUBHBIM MarHUTHBIM pasbe-

MOM.
OTOT pasaen onuckiBaeT criegytoLlee:
a) XapakTepUCTUKN curHana;
b) xapakTepuctukm kabensi LWnHbI;
C) MarHuTHbI pasbem;
d) nepBUYHYIO CTaHUWIO;
€) BTOPUYHYIO CTaHLMIO.
4.2 O6wwme Tpe6oBaHUA
4.2.1 XapakrepucTtuka nepepavu:
a) nepegava ABOWYHbIX AAHHbIX;
b) AByHanpaeneHHas, nonyayninekcHas;
) ckopocTb nepegayn nHgopmaumm: 1 200 bog £ 1 %;
d) ogmHakoBasi npogokUTENsHOCTL BUTOB «0» U «1» oT 820 A0 840 MKC;
e) amnnuTygHas mogynsiums curHana (AMC) 50 kI'y, + 3 % Hecywei;
f) nonapHocTe: 0 — nNpUcyTCTBME HECYLLEN.
4.2.2 XapaKTepUCTUKM cUrHana
CurHan onpegensietcs orvbatoLLen HecyLlel, N306pakeHHON Ha pucyHke 1.
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Tev0
VevhO
Vevl0 Tevi
Vevh ‘2,

MpumevaHnnsa

1Vevh1 — makcumaneHbeIN ypoBeHb Ans nepegaun «1».

2 Vevl0 — MuHumanbHbI ypoBeHb AN nepegaym «0».

3 Vevh0 — makcumanbHbI ypoBeHb Ans nepegaum «0».

4 Tevl — MUHUMYM rapaHTUpyeMoro BpeMeHn ans ormbaiowei Huxe Vevhi.

5 Tev0 — MUHUMYM FrapaHTUpyemoro Bpemenn ansi ombaiowei ot Vev10 go Vevho.

6 Vevl0 n VevhO He siBnatoTcs akcTpeMymamn ornbaiowen, HO ABMSIOTCS AOCTATOYHO «HU3KMM» U «BbICOKMM»
npegenaMu ansi nNpasunbHON paboTol.

7 B TeveHne Tev0 ypoeeHb ormbatowein He gomKkeH nameHsaTecs 6onee yem Ha 20 %.

8 B TedveHne npomexyTtka ot TevO go Tevl nogbem unv nagexue ornbaioueii NpoMcxoamT MO 3KCMNOHEHTE WIK
cnagarLlei cuHycomae ¢ AOMNOMHEHMEM HU3KOYACTOTHBIX NEPEXOAHbLIX NPOLECCOB.

9 O6Liee rapMOHUYECKOE UCKAXEHWEe CUrHana B TeYeHWe HenpepbiBHOW nepeaaun BornHbl — meHee 15 %.

10 Bce HanpspkeHus onpeaeneHbl B MUKOBbLIX 3HAYEHUAX.

PucyHok 1 — Ormnbaowas curHana Ha WnHe

4.3 Cneyndomkayus WUHbI

4.3.1 O6wne xapakTepUCTUKN:

a) cneuyansHas nogaepXkka gnst AMCTaHLMOHHOMO CHATLIBAHNUS M NMPOrPaMMUPOBAaHUST;

b) Tononorms WuHbl He BaXkHa 1 MOXeT ObITk IMHERHOW WK B BUAe 3Be3abl, unu gepesa bes netnu npu
ycnosuu, 4to oblas anuHa kabens He npesbiwaeT 500 M;

C) LUMHa NaccMBHA M He TPebyeT HUKaKOro UCTOMHWUKA SHepru;

d) obecneunBaeTcs ranbBaHM4eckasi U30NsLUS MeXay LWHOW 1 BCE SMEKTPOHMKOW NepeaaTymKoB U npu-
€MHWKOB C HOMWHASTEHBIMW 3HAYEHUSIMW HAMpPsKeHWs, KoTopble TpebytloTcsi B cTaHgapTax, NpMMeHsieMbIX Ans
BTOPWYHbIX CTAHLWIA;

e)oT 1 go 100 BTOPMUHbBIX CTAHLMIA MOXKET BbITh MPUCOeAUHEHO NapasnienbHO K LXHE;

f) oaHa 13 3TUX BTOPWUHUHbBIX CTAHLIMIA MOXET B HEKOTOPLIA MOMEHT OKa3aThCsl B PEXXUME HU3KOTro MMnedaHca
(nepepayn), 6e3 npepbiBaHUS CBA3Y;

g) cBaAsb cMCY ocyllecTBAsETCA Yepe3 MarHUTHbIN pasbemM (eAUHCTBEHHBIN);

h) WHa gomkHa NpoTUBOCTOATE CryYaHbIM COeANHEHUSAM C ceTbio HanpsbkeHnem 230 B.

4.3.2 XapaKkTepucTUKU kabens

BHyTpeHHWA TenedoHHbIR kabens Tuna:

- 0TAaenbHas BUTasi napa ¢ antoMUHUEBBIM 3KPaHOM B BUAE OMIEeTKN;

- NPOBOAHWK U3 TBEPAOCK NyXXeHoW MmeaHoi Nposonoku gnameTtpom 0,5 Mm;

- nsonsiuust PVC (nonveuHUnxnopugHas).

OnekTpuUdeckne XxapakTepucTuKu:

- COMNpOTUBNEHME Lienm NocTosiHHOro Toka Npn 20 °C — oT 176 ao 192 Om/km;

- nepeMeHHbIV Tok YacToToit 50 k'L, npu TeMnepatype oT MuHyc 15 °C go nntoc 45 °C;

a) conpoTuBneHne NMHenHo Lienm nepemMeHHoro Toka — ot 154 no 220 OmM/km;

b) MHAYKTMBHOCTL JIMHERHON Lenn nepemeHHoro Toka — oT 500 go 800 MKIMH/KM;
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c) obLLast eMKOCTb JIMHENHOW Lienn nepeMeHHoro Toka — ot 80 go 130 HP/km;

d) koacpbULIMEHT NOTEPU EMKOCTU — MaKCUMYM 5 %;

e) AucbanaHc eMKoCTU NpoBoaa K akpaHy — He 6onee 5 %;

f) koMnnekcHasi xapakTepucTuka uMnegaHca — ot 74 o 115 Owm;

g) NHeWHbIN hasoBbli casur (npy YacTtoTe 50 kL) — He 6onee 150 °/km.

BhlleynoMsiHyTble XapakTepucTUKW NprvBedeHbl Ans CUMMETPUYHOrO MCTOUHMKA, U30TMPOBAHHOIO OT
aKpaHa ¢ umnegaHcamun Z n Z' ceelle 1000 Om npu vyactoTe 50 kL.

Zl

WUenbiTatensHoe

o6opynosaHue unu ~

1 . L

4.3.3 TpeboBaHUA K Npoknagke NPoBOAOB:

a) coeAvHeHVe BTOPUYHbLIX CTaHLMA AOMKHO rapaHTUpOoBaTh HeNpepbiBHOCTb APeHaXHOro Nposoaa (Hanpu-
Mep, TpU TepMUHanbHbIe pacripeaenuTenbHble Kopobku);

b) oagHa Touka ApeHa)kHoro nposoAa AoMKHa BbITb coeAnHEHa C 3eMnen, NPy ee Hanu4un, UNK ¢ 3KkBMBa-
JNIEHTHBLIM 3TaNOHHbLIM MOTEHLMATIOM;

C) HUKakoro nmnegaHca (kpoMe kabenbHoro) meHee 1 000 Om npu yactoTe 50 KL, He A4oMKHO BbITh NoA-
KIoYEeHo MeXay NpoBoAaMU LLMHLI U 3KpaHOM UIK 3eMIe.

MpwumedaHune— Vcnons3oBanue kaberneli crerka OTNIMYaETCs OT BbIWEYNOMSIHYThIX cneumdukaumi:

1) kabenb ¢ 6onee BbICOKOW NTMHENHON €MKOCTBIO UM COMPOTUBIIEHWEM HYXXAAETCA B MeHbLUeW anvHe. OTHOLWe-
HWe ANVH NpMBNU3nTensHO 06PaTHO NPOMNOPLUOHANBHO OTHOLIEHUIO JIMHEWHOW €MKOCTU WNKN COMPOTUBIEHUS;

2) kabenb ¢ 6onee HU3KOW NTMHENHOW EMKOCTBIO U COMPOTUBIIEHMEM MOT Obl AaTb NPEBLIWEHNE HANPSHKEHNUS HA
BXOAaXxX NpUeMHWKa Npy ANWHHOW NYCTOW WKMHE. OTO MOXeT 6biTb MPeoaoneHo NpUcoeauHEeHNneM mexay NnpoBoAamu
LUIMHBI OKOMO KOHLLA, NPOTMBOMOMOXHOIO MarHMTHOMY pasbemy, Aemncdupytowero pesuctopa (o1 330 go 1000 Om,
mowHocTho 0,25 BT, B 3aBMCUMMOCTU OT OTHOLIEHUS MPEBbILEHMS HanpskeHus). Ecnu ana  wuHel Tpebyetca ycTonun-
BOCTb K CIy4aliHOMY CO€AMHEHMIO C ceTbio HanpsixeHuem 230 B, nocrnegoeartenbHO C 3TUM Pe3UCTOPOM AOMKEH BbiTh
COeMHEH KOHOEHCaTOpP eMKOCTbIO 47 HP COOTBETCTBYIOLLErO HaMNPsHKEHUS.

4.4 MarHATHbIX pasbeM

4.4.1 dyHKUMOHaNbHOE Ha3HaYeHue

MarHuTHbIN pazbemM hakTUYeck COCTOUT U3 MOABWKHON HYacTh (NepBUYHOR) U CTaLMOHAPHON YacTh —
rHesga (BTOPUYHOWM).

Korga ABe MOMOBWHLI COeAMHEHbI, MAarHUTHBIA pazbeM nepedaeTt curHanel Mexay MNCY, cBsAsaHHbIM ¢
paszbemMomM, W LUIMHOW, CBA3AHHOW C rHe340M, B 060MX HanpaBneHusx.

Kaxxgas 4acTb COCTOWT 13 NONOBUHLI heppuToBOro TpaHcopmaTopa (npeobpasoBaTtesnsi) c BO3AYLUHbIM
3a30pOM B MarHUTHOM Lenu.

Ons Toro 4Tobbl KOMNEHCMPOBATL BBICOKYHO MOCeA0BaTENbHYO U HU3KYHO NapanienbHy MHAYKTUBHOCTM
Takoro TpaHcdopmMaTopa (MpeobpasoBaTens), pe30HaHCHbIN koHAeHcaTop U AeMndmpyroLwmii peancTop ¢ 06enx
CTOpOH NpeobpasytoT 3ToT TpaHcdopMaTop B NOMOCOBOM PUNLTP YETBEPTOro NopsAKa, C OCHOBHON YacTOTOM
okono 50 kY, ¢ Q-hakTopom MeHee Tpex.

3To NO3BOMSET UCMOMb30BaTb MPOCTOW UCTOMHUK CUTHAMOB MPSIMOYronbHOW hopMbl ANs nepegayn u
YCTPaHsieT HU3KOYaCTOTHbIE NepexoHble MPOoLecehI.
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4.4.2 MexaHu4yeckue XxapakTepucTuku
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PucyHok 2 — depputoBble «CTakaH» M KaTyluka

Kaxxaasi nonosrHa MarHMTHOro pasbemMa BKkItovaeT B cebsl KaTyLUKY B MONOBUHE «CcTakaHa» ¢hepputoBoro
cepaeyHunKka, pacronoxeHHbIe B TBepaol nnacTunkool o6onodke. MNpu coeanHeHnu kaTyLwku eppuToBble cep-
AEYHVKM ABNATCA NOYTH KoaKCUanbHbIMU U CUMMETPUYHBIMY OTHOCUTESbHO LIeHTPasbHOM NIOCKOCTY C:

a) MarHWTHbIM BO34yLWHbIM 3asopom D, = (4,25 + 0,25) MM;

B) MakcumasbHOM oLLMBKON koakcUanbHOCTW okono cpeaHei Toukun 0,25 mm.

OBMOTKM 4OITKHBI UMETb, HACKOSNBKO 3TO BO3MOXHO:

a) gvameTp KaTyLwku no meau Dg,:

-BrHesge — ot 25,5 00 27,8 mm,

- B pasbeme — oT 24,5 0o 26,8 mwm;

b) yncno suTKOB:

- B rHe3e — 68 Bu1TKoB Npu avameTpe nposoga 0,50 mm,

- B pasbeMe — 38 BUTKOB Npu gnameTpe nposoga 0,63 Mm.

Korga Bce CMOHTUPOBAHO U coeanHeHo, heppUTOBbIe CepAEYHMKA U KaTYLLIKM A0SKHbI ObITh 3admKcupoBa-
Hbl N BbIABUHYThI Gninke K cpeaHel NnockocTi. Hanpumep, oceBoli 3a30p Mexay KaTyLLUKOW U cepaeyHUKoM
6naroaps gonyckam pasmepoB A0MKeEH BbITb BHYTPU KaTyLLKM.

deppuToBbIE HAKOHEYHWUKM A0MKHbI BbITh CTARA4APTHOTO TMMA ANs MakcumansHol YacToThl Ao 100 kI

- HayanbHas (MarHUTHas) npoHuLaeMocTb — 6onee 1800 MH/m;

- TaHreHc yrna notepb Makcumym npu 100 kl'y, — okono 1 %;

- OTCYTCTBME NornoLLatoLen cnocobHoCcTH (HackiWeHHOCTH) bnarogapst NomnsiM yTeyku (Ha NpakTuke Hacbl-
LeHHocTb okorno 0,4 Tn).

4.4.3 dneKTpuUyeckue xapakrepucTuku

MarHuTHbIN pazbem COCTOUT U3 ABYX CaMOUHAYKTUBHOCTEN Lp nl,, coeauHeHHbIX B3aUMHON NHAYKTUB-
HOCTbIO M. 3HaueHWa WX 3aBUCAT OT reoMeTpun n 0cobeHHO OT BO3AyLUHOro 3asopa. B akcTpemasnbHbIX
ycnosusix npu Yactote 50 k' 1 TeMnepaType oT MuHyc 15 °C ao nntoc 45 °C oHM BoMKHbI ObITh paBHbI:

a) Lp = 155 MKkIH, Ly = 490 MkMH, M = 143 MKIH;

b)L,= 145 MKIMH, Ly = 460 MKMH, M = 114 MKTH;

c)R,=(1,5 £0,3) Om[(1,5 £ 0,15) Om npu 20 °CJ;

R,=(4+09) Om[(4 +£0,4) Om npu 20 °C].
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Ansa 6eckoHevyHOro Bo3ayLLIHOro 3asopa
d)Lpi=122MkTH+5 %, L;=382MkTH+2,5 %.

M p un meyaHune— 3HaveHuns, NPpUBEAEHHbIE Bbile, AaHbl AN BO3AYLWHOrO 3a3opa 4,5 MM MNioc AOMONHNTENb-
HbIN BO3AYWHbIN 3a30p 0,15 Mm Ana nbinu, Kpacku v T. N. Ha rHesge.

4.4.4 CocTaBHbIe YacTH
Cm. pucyHok 3.
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Pasbem MHe3no

Pucynok 3 — CocTaBHble 4acTu MarHWTHOro pasbema

4.4.4.1 BrHesae, CO CTOPOHbI LUNHBI, UMEIOTCS:

a) nocnefoBaTernbHbI koHaeHcaTop Cy,, pe3oHUpYylomi ¢ L

- eMKoCTb 27 H® + 5 %, nnacTukoBasi nneHka Mylar,

- TaHreHc yrna notepb MeHee 2 % npu yactote 50 kl'y,

- HOMWHasbHOE 3Ha4YeHWe HaNPSPKEHUS AN NPSMOro coeguHeHus ¢ ceTbto 230 B;

b) napannenbHeli AeMadmpyoLWWi pesncTop R

- conpoTueneHune 150 Om + 5 %,

- MouHocTb o1 0,5 oo 1 BT;

c) koHgeHcaTop Cy, MocneaoBaTenbHO CoeAUHEHHbIV ¢ R, UTO6bI rapaHTUpOBaTh YCTOMYMBOCTD K CITy-
YarHbIM coeMHEHMAM € ceTbio HanpsixkeHnem 230 B:

- emkocTb 100 HO + 20 %, nnacTukosas nnexHka Mylar,

- TaHreHc yrna notepb MeHee 2 % npw vyactoTe 50 kI,

- HOMUHAasbHOE 3Ha4YeHe NoaxoasiLLero HarnpsKeHUst Ans nNpsiMoro coeanHeHus ¢ cetoto 230 B.

4.4.4.2 BTCY, cea3aHHOM C pa3beMOM, UMEHTCS:

a) nocnefosaTenbHbId koHaeHcaTop C,,, pe30OHUPYHOLMIA C L ;!

- eMKocTb 82 H® + 5 %, nnacTukoBas nneHka Mylar,

- TaHreHc yrna notepb MeHee 2 % npu vyactote 50 kIL;

b) nocnegoaTtensHbIN AeMndUpyOLLNIA pe3nucTop de (3aBucaLLMIA OT UcTodHMKa 50 KIML, 1 BKOYaoLWuiA
BCe nocregoBatesibHble conpoTuBneHus (Npu vactote 50 KMy, — Tuna rmbkoro WHypa, NpoBOAHUKA U T. N.):

- conpoTumeneHune ot 14 oo 18 Om,

- MOLLHOCTbL 2 BT;

C) UCTOYHMK YacToTol 50 KL, KOTOPLIA MOXET ObITb UCTOYHUKOM CUrHaM0B NPSIMOYTrofibHOM opMbI, Aato-
LM nvkn oT + 4 oo + 4,4 B npu Toke 120 MA, ¢ guHamMmuiecknm nmnegaHcom ot 1 go 3 Om (napa PNP/NPN,
noAkntoYeHHast 0bLLMMKN SMUTTEPaMM Ha BbIXode 1 0BLLMI 6asamm K UCTOUHWKY 3NEKTPONUTAHMS HaNpsKeHWeM
+5 Buepes CMOS 6ydep (R,, =50 Om)). MakcumarnsHbIi Tok Yepes pesuctop Ry = 200 mA.

BbixoaHoe HanpsbkeHue MOXeT 6bITb NoaobpaHo ¢ nomoLLbto R,y B 3a4aHHOM AnanasoHe;

d) uenb NpuemHuka (AemMoAyNALMS W BblgeneHne NpsIMOYronbHOro curHana) cassada ¢ ysnom C, v Ry,
(T. e. NOMHLIV BONHOBOW AETEKTOP 1 MOpOrosast Lierb);

€) B peXXmMe rnpuema BbIXOAHON MMNegaHc MCToYHMKa Ha YacToTe S0 k'L JoMmKeH cocTaBnNATb MeHee He-
CKOMbKNX OMOB, AaXe AN HU3KOTO HanpshKeHWs!, YTobbl rapaHTMpoBaTh AeMridrpoBaHe NepBUYHOM Lienu.

MpumedaHue— Tpeboanus 4.4.3 n 4.4.4 pekomeHgyemble. Ob6si3atensHele TpeboBaHuA npyeedeHsl B 4.5
n4.6.
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4.5 ®yHKUMOHaNbHble XapaKTepuCcTUKU NepeaaTyuKa NePBUYHOM CTaHLUU

Mepenatumk NCY cocTtouT U3 NepegatoLLlero UCTOYHUKA NEPBUYHON cTaHLMK (4.4.4) U MarHUTHOro pasbema.

CwvrHan, nepegaBaeMbliii Ha Bbixodpbl LWKWHBI, AOMHKEH HAXOAUTLCS B Npegenax, onpeaeneHHsix B 4.2.2, Bo
BCEM TeMrnepaTypHOM AuanasoHe:

a) Tevl =Tev0 =750 Mmkc;

b) Veh1 =0,25 B.

[nsa pa3oMKHYTOW Lienuy Ha BbIXoAe LUWHbI:

c) Vevl0 = 5,8 B;

d) Vevh0 =7,5 B.

C pesuctopom 100 OM BMECTO LUINHbI:

e) Vevl0 = 4 B;

f) VevhO =4,8 B.

C koHaeHcaTopoM eMKoCTbH0 31,8 HP BMECTO LUNHBI:

g) Vevl0 =5,2 B;

h) Vevh0 =6,5 B.

Kpome Toro, BbIxoAbl TEPMUHANOB AOMKHbLI NMPEACTABNSATL pAa30MKHYTYHO LiEMNb UMM COOTBETCTBOBATL COMPO-
TveneHuto 100 Om npu emkoctu 31,8 HD;

j) wym, nepegaBaeMblii K BbIxody LUWHLI, NPU BCEX YCMOBUSIX U HA Bcex vacToTax go 1 My, nocne
3aTyxaHus nepexoHbIX NPOLLECCoB, He AormKkeH npesblwaTk 10 MB B AnanasoHe yactoT 1 kM — 1 mly;

k) nukoBOe MpeBbILLIEHNE HANPSXKEHUsI NPY NEePEKIoUYEHUN C peXxuma nepegaydn Ha pexnMm npuema unm
peBepc He JOMKHO NpeBbiwath nMuka 0,25 B rnpu Bcex ycnoBusix.

4.6 dyHKUMOHaNbHble XapaKkTepPUCTUKU NpUeMHUKa NepBUYHOW CTaHLUKU

MpremHuk MCY cocTonT U3 NpuHUMaroLLIE R Lien NepBUYHON CTaHUUK (AeMoayNAaumna U BblaeneHue Npsimo-
YrofnbHOro cUrHana) u MarHUTHOro pasbema.

MpUeMHUK I0IDKEH NpaBUrbHO dhyHKLMOHUPOBATH (C Aonel oLLnBoK Npu npueme CTpyKTypsl MeHee 1075)
npu cuHycongansHOM BXOAHOM CUTHame ¢ xapakTepucTukamu cornacHo 4.2.2 n Bo Bcem gnanasoHe Temnepa-
Typ.

YNOMAHYTLIN CUrHaM NofdatoT Ha TepMUHanb! LMHBI MarHUTHOTO pasbema Yepes nocregoBartesibHble UMmne-
AaHcbl:

a) Tev1 = Tev0 = 700 mkc.

YUepes peancTop conpoTreneHuem 100 Om:

b) Vevh1 =0,25 B;

c) Vevl0 = 0,7 B;

d) Vevh0 =3,2 B.

Yepes koHaeHcaTop eMKocTbto 31,8 HP:

e) Vevh1 =0,20 B;

f) Vevl0 =0,55 B;

g) Vevh0 =25 B.

Kpome Toro, npuemHuk npw ycnoeuu b) (nocnepgosatensHoe BktoveHne 100 Om) gomkeH BbITh HEYYB-
CTBUTESIEH K:

h) HenpepbIBHOMY BOMHOBOMY CUrHasny ¢ MakCcUManbHOW WHTeHcuBHocTbio 0,1 B B AvanasoHe yacToT
1TkMy—1 mlu;

j) NpsiMOyronbHOMY UMMYrbCy ¢ amnnnTygoi 20 B 1 NpogomknTennbHOCTbIO 5 MKC;

K) NpsiMoyronbHOMY UMNYIbCY € amnnuTyaoit 3,5 B 1 npogomkutensHocToo 200 MKC.

4.7 dyHKUNOHamNbHbIE XapaKTepUCTUKU NepeaaTymka BTOPMYHOM CTaHLUKU

Cvrnan, nepeaaBaeMblii Ha BbIXoAbl LWNHBI, AOMKEH HAXOAMTLCSA B Npeaenax, onpeaeneHHsix B 4.2.2, Bo
BCEM AManasoHe Temneparyp:

a) Tev1 = Tev0 =750 MmKc;

b) Vevh1 =0,1 B.

Mpu conpoTueneHun 100 OM BMeCTO LWNHBI:

c) Vevl0=1,2 B;

d) Vevh0 =1,8 B.
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C koHpaeHcaTopoM eMKocTbio 31,8 H® BMECTO LLUWHLI BLIXOAHOW curHan (M3MepeHHbI Yepes pesnucTop
1 OM, noaKToYeHHbIN NocneaoBaTenbHO ¢ KOHAEHCATOPOM, U 3HaYeHWeM, YMHOXeHHbIM Ha 100) aonkeH 6biTh:

e) VevlD =15 B;

f) Vevh0 =2,5 B.

MpumeyaHune— VMamepeHne HanpsxxeHUa Yepes KOHAEeHCaTop AaeT HEHOPMAaribHOE YCUITEHME HU3KO4acToT-
Hbix (LF) nepexodHbiX NpoLeccoB, KOTOPble 0ObIMHO PUNBTPYIOTCS MAarHUTHLIM Pa3beMOM.

Kpome TOro, npu nodknioyveHnu ABYX TepMUHANoB K WnHe conpoTueneHvem 100 OM nnum emkocTblo
31,8 HO:

g) Npuv NepeknioyeHn ¢ pexuma nepegadu Ha pexvm npuema KpaTkoBpeMeHHast UMMyrnbcHas nomexa He
A0SKHa NpeBbllLaTh NMKOBOro 3HaveHus 0,75 B npu nobbix ycnosusx;

h) Wwym, nepegaBaemblil Ha BbIXCA LWHBI, NpX MOBLIX YCNoBMSIX 1 HAa Bcex vyacToTax go 1 My nocne
3aTyxaHus nepexoAHbIX NPoLeccoB He Ao/KeH npesbiwatsh 10 MB B AnanasoHe yactoT 1 kM — 1 MlMw,

a Takxke:

j) MaKkcvMarnbHbIA TOK 3aMKHYTOM LIEN — MUKOBOE 3HadveHue 26 MA,

k) nepegaTyuk AOMKEH OONYCKaTk NOCTOSHHO 3aMKHYTYHO LieMb (KOPOTKOe 3aMblKaHue) 1 coeguHeHne Tep-
MWUHAasOB LUWHbI C ceTbto HanpshkeHnem 230 B;

[) MakcumanbHasi eMKOCTb NomMexm obLLero Buaa Mexay Bxoaamu WWHb 1 ApyruMy Bxogamu pasHa 15 nd.

4.8 ®yHKUUOHaNbHbIe XapaKTepUCTUKU NpUeMHUKa BTOPUIUHON CTaHLUMU

MpueMHIK AomkeH byHKLMOHMPOBATL NPaBUNLHO (C Aoneit ownbok npu npueme 6utos meHee 107°) ans
CUHycouaanbHOro BXoA4HOro CUrHana, XxapakTepucTuKU KOTOPOoro onpeaerneHsl B 4.2.2 Bo BCeM AnanasoHe TeM-
neparyp:

a) Tevl =Tev0 =750 mkc.

C HesHauuTenbHbLIM MMMeJaHCcoM, HanprMep oT TecToBoro obopyaoBaHUs:

b) Vevh1 =0,3 B;

c) Vevl0 =2 B;

d) Vevh0 =8 B.

Kpome Toro, npueMHUK gormxkeH BbiTb HeHYBCTBUTENEH K:

e) MOCTOSIHHOMY CUrHany ¢ MakcumanbHbelM 3HaveHnemM 0,25 B B gnanasoHe yactot 1 kMy— 1 My

f) umnynscHomy curHany ¢ amnnutygoi 20 B v npogomkuTensHocTbio 5 MKC. BxoaHow umnegaHc npu
vyactoTe 50 k'L

g) BXoAHOW MMNeaaHc, BHe 3aBUCUMOCTU OT TOro, BKITOUEH NPUEMHUK UITW HET, Npy nuke ao 5 B, AomkeH
COCTOSITb U3 COMPOTUBIIEHUS, COEAUHEHHOMO NapannenbHO C UHAYKTUBHOCTbLIO:

conpoTtueneHue cabile 20 KOM;

WHAYKTUBHOCTL cBbiwe 20 KOM (60 MIH). EMKOCTHOW KOMMOHEHT A0SKeH 6biTb meHee 30 nd.

h) BHYTpeHHsIst 6rIOKMPOBKA MOXET NPOMCXOAWUTE NPUW NUKe cBbilwe 5 B npu ycnoeuu, 4to auHamMuyeckuii
MMnegaHc Bbille HanpsikeHWs 6roknposkn 6onee 200 Om npu yacToTe 50 KL

j) MMHMMAanbLHBIA BXOAHOW MMMiedaHc npu vyactoTe 50 KMy ¢ BbixogoM, 3a6r10KMpoBaHHLIM B COCTOSAHUM
nepeaayu foruyeckoro yposHs 1 (HeT curHana Ha wuHe), paseH 200 Om;

K) NpMeMHUK JOMKeH AonyckaTb MOCTOSIHHOE COeAMHEeHWe TEPMUHANOB LUMHBI C CeTbo HanpshKeHnem
230 B;

[) MakcMManbHasa eMKOCTb NoMexu obLero Buaa Mexay BXxoAamu LWWHbLI U ApYrMMy Bxogamu pasHa 15 nd.

MpumeyaHune— Bce umnegaHchl JOMKHbI U3MEPATLCA C TOYHOCTBIO 1 %.
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MpunoxeHne A
(cnpaBoyHoe)

Lluknuyeckuit n3bbiTouHbii kog CRC 16

MpoBepka ownbku nepegayn ¢ UCNONL3OBAHNEM LMKNUYeckoro usbeitouHoro koga CRC B kaxaoW CTpykType
6bina BoiGpaHa kak Haubonee acdekTUBHaA, B OTNUHYNE OT NPOCTOI NPOBEPKN BUTA YETHOCTU.

CTpyKTyphl cofepxaT MakcumyM 128 6aiiTos, n nporHosupyemas fons ownbok okassisaetcss MmeHee 1075,

Bbnaropaps ceoemy nonuHomuHanbHomy reHepatopy (CRC 16), 16-6utHbemi CRC moxeT obHapyXuTb OQUHOM-
Hble, ABOWHbIE U TPOiHbIE OLWNGKM B CTPYKTYpe co 128 6avtamm u Bce owumbkm B 16-6uTHLIX naketax. 8-6utHbili CRC He
6bin 66l Tak achdekTnBeH ansi obHapyxeHus ownbok B CTpYKTypax pasmepa, pacCMaTpMBaemoro B 3TOM NpOTOKOne.
BeposaTHocTb P, HeobHapykenus nakeTHbIX own6ok anunel I (1> 16) pasha P, = 2716,

Wcronbayembiii  dmsmueckmili kaHan no3BonseT oXwaaTh BeposiTHOCTW MosiBneHus owmbku nopsaka 1077
{oavH HenpaBnnbHbIA 6UT Ha 107 nepegaHHbIX). B 3ToM criyuae Npu MakcumanbHOW AnMHe CTpykTypbl 128 GaiitoB
(128 x 8 = 1024 6uTa) BLIUMCNEHUSI NOKA3bLIBAIOT, 4TO nNpubnuantensHo 10000 CTpyKTyp MOXHO nepepaBaTb 6e3
owmbkun. BeposatHocTs ownbkn 10-° gaet B cpegrem 100 6e30MB0uHbIX 128-6aliTHBLIX CTPYKTYP.

Boob6Lwe, B NpoTMBOMNONOXHOM BapuaHTe NpOTOKONa, ONpeferieHHoro B HacTosILLEeM cTaHaapTe, CTPYKTYpbl 0C-
TaToOYHO peako byayT gocTUraTe MakeuMarnsHOW AnvHel B 128 6aiToB; NO3TOMY NPU TOI e BEPOSITHOCTU owmnbkmn addek-
TUBHOCTb Nepegayn 6yaeT Gonblue, Yem yrnoMsIHYTO BhilLe.

WcnonbayeMblit 16-NO3NULMOHHBIM NonvHoMUaneHbin reHepaTop koga (CRC 16) npeacraensiet coboii

G () =x"% +x1° + x2 + 1 (no moaynio 2).

Peanusauusa
Mepegada nponcxoanT cnegyowmm obpasom.
3Ha4YMMOoCTb 23 16 15 8 7 0 — HanpaeneHne
Haun6onbLuuni HaumeHbLuniA
3HAUYUMBIA 3HaYUMbIA

B npeacrasnerHom CRC «uckniovatowee WIW» (XOR) otHocutea k cnoBy AO001, cooTtBetcTBylOWEMY
(MSB/LSB) koathduumeHTam NnonnHOMMHaNbHOro reHepaTopa (kpome Hanbornblwero aHaummoro 6uta).
BbiGopouHble pesynbTarthl

CoobleHne CRC
01 20 01 80(H) 00 AO(H)
80 A0 01 80(H) AOD 01(H)
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MpunoxeHne B
(cnpaBo4HOE)

DES kogupoBaHue

B.1 BBegeHune

Cucrtema kogMpOBaHWA COCTOMT M3 ABYX anropuTMOB: NEepPBOro, MUMEHYEMOro anropMTMOM KOAWPOBaHMS, NO3BO-
NAOLEro NOHSITHLIA TEKCT NPEBPaTUTh B HENOHATHLIV (3aKOAMPOBAHHEIN), Y BTOPOro, UMEHYEMOro anropuTMOM AEKoaM-
POBKM, BbINOMHSIOLWEro obpaTHyo onepaumio.

OTK anroputMmbl, COCTOSILLME M3 BeCbMa CNOXHbIX U daXe OCOOEHHbIX MpaBun, AOMKHbEI GbiTb  COXpaHeHbl B
TaliHe, N NO3TOMY He MOryT ObITb OGHapodoBaHbl B BUAE cTaHdapTa.

XoTa cka3aHHOe Bbile 6bINO CNpaBeanuBO HeCkonbko neT Tomy Hasag (o 1970 r.), HepaeHwe pa3paboTku B
obnacTu kpuntorpacdvn MO3BONUNN NPUMEHATE anropuTMbl, codepxalume napameTp (HasblBaeMblV KIo4oM), 3Hade-
HWe KOTOPOro NONb3oBaTeNb MOXET BbIBpaTh M3 OPOMHOIO YMcrna BoamoxHbix (2°6 ans DES-anroputMa). 3To JOMKHO
MCKIIOYMTb NONbLITKY NONY4UTh ZOCTYN K TEKCTY B €r0 NepBOHaYanbHON NOHATHOW dhopme nyTeM nepebopa Bcex knioven
B Npegenax pasymMHOro BpeMeHu (HeCKONbkMX NneT). Takve anroputMbl C NapameTpoMm (Ko4oMm) MOryT BbiTe U3gaHbl B
BMAae cTaHaaprta. Takum siBUncs (YHWKaneHbl) cnyqai ¢ DES.

Coszpanne DES

C 1968 no 1975 rr. IBM B nnue H.Feistel paspabotana npoueaypy koaupoBanusi u gekogupoanusa (LUCIFER),
COCTOSILLYIO U3 MOCNeaoBaTEeNbHOCTM NOACTAHOBOK M NepeMeLweHni, YNpaBnsaemblX KIHOYOM.

OTOT anropuTM, YNYYLIEHHbIN 1 YNPOLWEHHbIW, OblN NPUHSAT Kak  amepuKaHCckuii cTaHgapT HaunoHanbHbIM 61opo
ctaHgapToe (NBS) 15 viona 1977 r. noa HaseaHnem CTAHOAPT KOOANPOBAHWA OAHHBLIX (DES). HegaeHo oH 6Goin
npegnoxeH B kadectee crangapta NCO (MexayHapogHasa opraHu3aumsa no craHgaptvsaumu) nop HasBanvwem DEAI
(MCO 1983).

B.2 ANropnTmbl KOQUPOBaHUA U AEKOANPOBAHWUA

B.2.1 Anroputm KogupoBaHus

OTKpbITBIV aNrOpUTM KOGUPOBAHNS COCTOUT U3 TPEX OCHOBHLIX YacTen:

- KOOVPOBAHWE 3NeMeHTa OaHHbIX T;

- Bblumcnenve dyHkumm f (R4, K);

- BblYMCINEHNE UHAMBUAYaNbHBIX KNoYen K;.

MoHATHLIN TEKCT AOMKEeH cHadana ObiTb NepeBegeH B ABOWYHBLIM M 3aTeM pa3but Ha 6noku no 64 6uta
(BocemMb CMMBOMNOB, ecnn wucnonb3yetca asoudHbii kog ASCII), uTobbl co3gaTb anemeHT AaHHbIX T Ha Bxoge
anroputma.
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Bbnok-cxema anroputma kogupoeanuna DES

T

K1
€ )
L1 = Ro R1 = Loef(Ro, K1)
Kz
L2 = R1 R2 = L1 @ f(R1, Kz)
— -
= i S T -
" TN
Y Y
L1s = Rya Ris = L14® f(Rys, Ky5)
d : i Kie
]
Kie = L15® f(Ry5, K4g) Lig = Rys
Bbixop,

B.2.1.1 KogupoBanue anemeHTta gaHHbIx T
BxopgHown T 6nok, coctoawmii na 64 6utos (t'12, ... , t53t64), tpancnonmpyetcs oauH pas HauanbHoOl NepecTaHoBKOM
(IP) (cm. Tabnuuy B.1), nmes pesynetatom Ty = IP(T).

Ta6nwuuya B.1— HavansHasa nepecraHoBka (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 11 3
61 53 45 37 29 21 13 5
63 55 47 39 31 23 15 7

Pesynetupytowmii 6nok (T,) nopaeepraetcs 16 utepauusm dyrkumu f (onucanHon B B.2.1.2). Kaxaas utepaums (i)
BbIMOMHSAETCA cnegylowmm obpasom:

- pesynbTupytowmii 6rnok genutces Ha aBa 32-6UTHbIX bnoka: nesslit (L) u npaesii (R);

- 6nok (L) sameHsieTCA ero CymMMOW Mo MOZyrnio 2 ¢ pe3ynbTaTtoM BbiNOSNHEHWs cyHkumu f Hag 6nokom (R) w
VHAVBMAYyanbHbIM Krtodom (K);
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- pBa 6noka (L) u (R) B3aumMHO MeHsitoTest Mectamu (Kpome 16-i utepaumm).

{64

AHanuTnyecku 310 gaert, ecnv 6ok T; (= ti1 ti2 e ti ), NOMyHaeMbIn B pesynbTare i-it uTepauum, pasaeneH Ha Asa

32- BGuTHbIX Brioka (nesbin L (= ti1 ti32 ) v npaebin R (= ti33 ti64 )), TaKne 41O

T,=LR,
Onsior 1 go 15: Li =R,
Ri = Li1®f(Ri_4, K)),
Anai=16: L1s = L15®f(Rys5, Kig)s
R16 =Rs,

rae @ — cymMma no Mogynio 2 2 («KUCKIIoYaloLLee Unm») u K; — vHavBuayanbHble 48-6UTHbIE KIHO4K, ONUCaHHbIE
HWxe (cm. B.2.1.3).
O6paTHas nepectanoBka (IP~1) nepsuunoii (IP) npumensieTca k pesynbtaty 16-i utepaumm (6nok LigRqg =

= ti1 tiz, ti64 ), UTOObI NONYUMTL 3aKOAMPOBaHHLIN 610K (M. Tabnuuy B.2).

Ta6nuuya B.2 —KoHeunas nepecraHoska (IP~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 11 51 19 59 27
34 2 42 10 50 18 58 26
33 1 41 9 49 17 57 25
B.2.1.2 Beluncnenue cyHkumm f (Ri_q, Ki)
Riq
E
Y
De—xK
Y

F(Ri.1. Kp)

32-6uTHBI 6ok (Ri_4) paciumpseTcs B 48-6uTHblii E (Ri_q) dyHKkumel pacwmpenus (E). 310 pacluvpeHue cocTouT
ua aybnupoBaHus onpeaeneHHbix 61uTos B 6rioke (Ri_q), cM. Tabnuuy B.3.

Tabnuua B.3 — Bbibop 6uToB

32 1 2 3 4 5
4 5 6 7 8 9
8 9 10 11 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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48-6utHbit 6ok E (R_4) cknagbiBaetcs no mogynio 2 («MCKMioYalowee unny») ¢ uiauengyanbHoiM  48-6UTHbIM
kmovoM (Kj) (BbluMCneHme KOTOPOro OMMCaHO Huxke). 3aTem pesyrnbrar pa3buBaeTcst Ha BoceMb 6-6MTHbIX 6r1okoB
B1, BZ’ ey 88:

B1B2B3B4B5sBeB7Bs = E(Ri_4) * Ki.

Kaxxabii 6-6uTHbIN 6ok (B;) cnyxut ana Toro, utobbl agpecoBaTb maTpuuy pasmepoMm 4 psga Ha 16 KONoHOK
(S.Box), koTopas aaet 4-6uTHbIn Homep Si(B)).

Ecnn B; = b4bsbsbsbsbg, To Lenoe uncno, cooteetcTByowee b bg, BoiGUpaeT paa, a uenoe uncno, COOTBETCTBYIO-
wee bybsb,bs, BeIGUpaeT konowky. 3HaueHune 6noka S(B;) ecTb goMuHOe npeacTasnenue (Gonee 4 6uT) uenoro uncna
Ha nepeceYeHVn BbIGPaHHOIO psida U KONOHKW.

Kaxpas matpuua (S.Box) dopmupyeT HenuHeiHyio hyHKUMIO NOACTAHOBKM C LUECTHIO BXOAAMU W YETbIPbMS
Bbixogamu. Bocemb dyHkumi (Si) npuBegeHsl B Tabnuue B.4.

Tabnwuuya B4 — dyHkumm Beibopa (SiBoxes)

KonoHka

Pag 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 14 4 13 1 2 15 11 8 3 10 6 12 5 9 0 7

1 0 15 7 4 14 2 13 1 10 6 12 11 9 5 3 8

2 4 1 14 8 13 6 2 1" 15 12 9 7 3 10 5 0 Sy
3 15 12 8 2 4 9 1 7 5 1 3 14 10 0 6 13

0 15 1 8 14 6 11 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 11 5

2 0 14 7 11 10 4 13 1 5 8 12 6 9 3 2 15 S,
3 13 8 10 1 3 15 4 2 11 6 7 12 0 5 14 9

0 10 0 9 14 6 3 15 5 1 13 12 7 11 4 2 8

1 13 7 0 9 3 4 6 10 2 8 5 14 12 11 15 1

2 13 6 4 9 8 15 3 0 11 1 2 12 5 10 14 7 S3
3 1 10 13 0 6 9 8 7 4 15 14 3 11 5 2 12

0 7 13 14 3 0 6 9 10 1 2 8 5 11 12 4 15

1 13 8 11 51 6 15 0 3 4 7 2 12 1 10 14 9

2 10 6 9 0 12 11 7 13 15 1 3 14 5 2 8 4 Sy
3 3 15 0 6 10 1 13 8 9 4 5 11 12 7 2 14

0 2 12 4 1 7 10 11 6 8 5 3 15 13 0 14 9

1 14 11 2 12 4 7 13 1 5 0 15 10 3 9 8 6

2 4 2 1 11 10 13 7 8 15 9 12 5 6 3 0 14 Sg
3 11 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 11

1 10 15 4 2 7 12 9 5 6 1 13 14 0 11 3 8

2 9 14 15 5 2 8 12 3 7 0 4 10 1 13 1 6 Se
3 4 3 2 12 9 5 15 10 11 14 1 7 6 0 8 13

0 4 11 2 14 15 0 8 13 3 12 9 7 5 10 6 1

1 13 0 11 7 4 9 1 10 14 3 5 12 2 15 8 6

2 1 4 11 13 12 3 7 14 10 15 6 8 0 5 9 2 Sy
3 6 11 13 8 1 4 10 7 9 5 0 15 14 2 3 12

0 13 2 8 4 6 15 11 1 10 9 3 14 5 0 12 7

1 1 15 13 8 10 3 7 4 12 5 6 11 0 14 9 2

2 7 11 4 1 9 12 14 2 0 6 10 13 15 3 5 8 Sg
3 2 1 14 7 4 10 8 13 15 12 9 0 3 5 6 11

Bocemb 4-6uMTHbIX Brioka S;(B;) «cuennsiiotcsi» B oamH 32-6uTHbIN 6ok S1(B1), S2(By), ... , Sg(Bsg). I10T 32-6MTHBIN
6nok TpaHcnoHupyeTcs yHKUMeN nepectaHoBku P, nokasaHHol B Tabnuue B.5. Takum ob6pasom, nonyvaem 32-6UTHbIN
6nok f(Ri_1, K,)

Ta6nwuua B.5— MNepectaHoBka P

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 11 4 25
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B.2.1.3 Buiumcnenne unHamemayanbHbix kroden K|
Mopsaok BbMUCTIEHNS KoYa

K

PC-1

Co Do
LS, LS,
Cq D,
LS, LS,
c, D,
LS1e LS1s
Cie D4g

Kaxaasa utepaums i ncnoneayet 48-6uTtHbi kniou Kj, nonyYeHHbIn M3 HavanbHoro 64-6utHoro knda K, paccuu-
TaAHHOro cneayowum obpasom.

Kniou K, BbiOMpaembliii nonb3oBatenem, cogepxut 64 6uta (8 GaiitoB) ¢ 8 6Gutamm yeTHOCTM Ha No3uumsix 8, 16,
64 (K=kq, ko, ... , Kga). OTM BUTBI YeTHOCTM yaansioTesl, a octaswmecs 56 6uToB — TpaHcnoHupytoTca cyHkumei (PC-1),
Kak rokasaHo B Tabnuue B.6.

Tabnuuya B.6 — lepecranoeka no knovy PC-1

57 49 41 33 25 17 9

1 58 50 42 34 26 18
10 2 59 51 43 35 27
19 11 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

Peaynetat PC-1(K) 3atem genutcs Ha aBa 6noka (nesbii Cg  npaseivi Dg) no 28 6utos kaxgpin.

31 6nokm Cyu Dy nocrnegoBaTesibHO CABUIAIOTCS BNERBO, UTOObI HA KaXA0M Tepaumm nony4nTb MHAMBUAYanbHbIA
Koy K;:

- ecnn C; n D; — 28-6utHble 6roku, ucronsayemsie Anst nonyyexus knoda K;, nonyqaemsie 13 6nokos Co n Do,
Torpa:

Ci =LS{(Ci_1) m D; = LS(Dy4),
rae LS, — nesuiii casur 28 6mToB B 6roke Ha uncrnio 6UTOB, 3aBUCALLMX OT HOMEpa uTepauum i (cMm. Tabnuuy B.7).
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Ta6nuua B.7— Kniouesasa tabnuua nesbix casuros LS

Urepauus i | Mcno neBbIX|l prepayus i | YMCNO neBbIX || pprepayug | UMCno neBbX || prepayun | Hvcno nesbix
casuros (LS) casuros (LS) caosuros (LS) 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

IBa 28-6utHbIX Bnoka (C; n D;) ncnonb3yloTca AnA BbMUCNEHUA MHANBUAYaNbHOro 48-6utHoro knova K;
K, = PC-2(CD),

rge PC-2 — dyHkumsa Boibopa 48 6utoe n3 56 n nepectaHoBim 3tnx 48 6utos (cm. Tabnuuy B.8).

Tabnwuuya B.8 — Kniouv nepectaHoeku PC-2

14 17 11 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

MpuMeyaHune— XoTs NepBOHaYarnbHbIi KoY cOCTOUT U3 64 6uTOB, OH YMEHbLaeTca Ao 56 6uTtos, AaHHBLIX
Nnpy HavanbHOW onepauun, KOTopas NO3BONseT 3aTem BblUUCITUTL KItoumn Ki—Kjg. MoaTOMy HEKOTOpbBIE AOKYMEHTHI HEAC-
HO FrOBOPAT 0 56-unun 64-6UTHBIX KNovax B cBsasu ¢ DES-anroputmom.

B.2.2 AnropnTtm geKkognpoBaHuA

HexkognpoBaHve BbinOnHaeTcs 64-6UTHEIMKM 6rioKkamu, UCNONb3YIOWMUMN TOT JKE Camblii anropuTM, Kak u npu
KOOMPOBaHWUM, 32 UCKITIOYEHUEM TOTO, YTO KItoH Ky MCNONb3yeTcs npy nepeon utepauum, Kq5 — npu BTopoi, n Tak ganee
8o 16-i utepaumm, kKoTopasi UCNONb3yeT MHAMBUAYaNbHBIN KoY Kj.

370 BO3MOXHO MOTOMY, HTO, C OAHOW CTOPOHBI, hyHKUMA nepemelenmns IP~1 — obpathas dynkuma k IP, a ¢ apyron
CTOPOHBI

Riz1 =L, Liiy = R 6 (L, Ky).

Utobbl nonyqnTe MHAMBUAYaNbHBLIA KoY Kig HA nepeow utepauun, a 3arem Kis, Ki4, ... , Kq, ncnonbsys 1ot xe
camblii KMOYeBOol anropyTM BbIMMCIIEHWI, KaK M NS KOAWPOBaHWSA, 3aMeHsII0T neeble caurv (LS) B 28-6utHom 6noke Ha
npaebie (RS) B TOM xe camom brnoke, ¢ uicrom, npueegeHHbIM B Tabnuue B.9.

Tabnuuya B.9 — Yucno npaBbix CABUIOB

Yucno Yucno Yucno Yucno
WUrepauus i npasbix Utepaumsn i npasbix Utepauns i npaBbIx Utepaums i npaBbix
casuros (RS) casuroB (RS) casuroB (RS) caBuroB (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

BbuncneHve wHomMBuayanbHbix kmioven K, ana  gekogvpoBaHus NpousBoauTCA  cnepylowmm  obpasom:
Ci=RSi(Ci_1) ¢ CyDg=P.C.1. (K);

Di = RSi(Di_1) n Ki =PC.2. (CIDl)

B.3 Pexumbl pabotl DES

DES — anropytm MOXeET WCNONb30BAaTLCA B HETLIPEX PEXUMAX:

- ECB (OnekTtpoHHasi kogoBas KHura);

- CBC (KoauposaHHas uenb 6nokoB);

- CFB (KoaupoBaHHasi obpatHas cBsi3b);

- OFB (BbixogHas obpaTHas cBA3b).
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OT pexnMbl oTnnyatoTcs cnocobom, koTopeiM 64 BxoaHble 6uTel DES-anroputma o6pa3sylotcs U3 NOHATHOIO

TEeKCTa W NpegBapuTenbHO 3aKOAUPOBAHHOIO TEKCTa, U CnocoBOM, KOTOPbIM 3aKOAVPOBAHHLIN TEKCT NPOU3BOANTCA U3
NOHSATHOro TekcTa M 64 BbixogHbix GuToB DES-anroputma.

B.3.1 ECB pexum

B aToM pexume 3akogupoBaHHbIA TEKCT siBNsieTca Bbixogom DES; BxogHbiM aBnseTca 64-6MTHbIN 6NOK NOHATHO-
ro Tekcra.

Bxop, )
MoToK AaHHbIX > MOHSATHBIX 64-g:THbm
NaHHbIX 0K
5 Dt — DES-npeo6pasosaHue
Kro4
Beixog ;
KOZMPOBAHHOIO 64-65:THI=M
TekcTa 0K
—3 [loToK
KOAWPOBAHHOIO
TekcTa
B.3.2 CBC pexum

Beixogom DES sBnsietca 3akoaupoBaHHbIN TEKCT, Bxogom DES — cymma no mogynio 2 («mckniodarowee nnuy)
64-6uTHOro Groka NOHATHOrO TekcTa u 64 6UToB 3akoAMPOBaAHHOIO TekcTa (Npeabipywmii Boixog DES).

MoToK NOHATHBLIX

AaHHbIX TeKcTa
64-6UTHbLIM Bnok
obpaTHoii cBsi3n

XOR
BxogHoii Gnok (64)
56-
GUTHLIA DES-npeoGpa3osaHne
KIio4

v

BrixogHoi 6nok (64)

3 MoTok 3aKkoAUPOBAHHOIO
Tekcra

B.3.3 CFB pexum

B aTom pexxume 3akoaMpOBaHHLIA TEKCT — CyMMa Mo Moaynio 2 BUTOB NOHATHOrO TekcTa ¢ X Gutamm Boixoaa DES.

Bxog DES cocTouT u3 HammeHee cyluecTBeHHbIX 6UTOB (64) 13 npeabigylwiero Bxoaa B uenodke ¢ x Gutamm npeasapu-
TeNbHO 3aKoAMPOBAHHOIO TEKCTA.
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|

HauyanbHbiti BXog BxopHoiA Gnok (64)

v

DES-npeobpasoBaHue

!

BuixoaHoi Gnok (64)

KnioueBo# notok
MOTOK NOHATHBLIX ~ [oToK 3aKoANpPOBaAHHOIO
XOR >

AaHHbIX TEKCTa ’\_/ TekcTa

Kniou o
(56)

B.3.4 OFB pexum
3aKoanpoBaHHbIN TEKCT — CymMa Mo moAynio 2 BUTOB NOHATHOrO TekcTa u x 6utos Beixoga DES. Bxopg DES —

npeabiaywuii DES — Brixoga.

HauvanbHbiii Bxog, BxoaHoit 6ok (64)

R
Knoy

(56) DES-npeobpa3soBaHue &—

v

BoixoaHoii 6rnok (64)

Bxog o6paTHoi4 cBsi3n
BbIXOOHOIo bnoka

y

Kntouesoit notok ¥

MOTOK NOHATHBIX ‘/)E)jR\ > MoTok 3akoanpOBaHHOIO
OaHHbIX ’v TeKkcTa

B.4 Bui6op pexnma paboTbl

Mpu paccmoTpeHun CTpykTypbl DES u, B 4acTHOCTW, BOCBMW HENWHEWMHbIX (PYHKUMOHANBHBIX S-MaKkeToB
Sqs .- > Sg, kaxObIh BUT BbIXOAHOTO aremeHTa AaHHbiX DES saBnsieTcs hyHKUMEN APYrux BUTOB aneMeHTa BbIXOQHbIX
AaHHbIX. X0Ts pa3paboTka NO3BONAET YBENMMUMBATL SHTPOMUIO NMOHSITHOTO TEKCTa MOCPEACTBOM €ro «nepemMeLlvBaHnsy»,
CYLLECTBYET HEAOCTATOK, YTO Ha Kaxaplih BGUT pacnpocTpaHsieTcs ogHa ownbka (NpovaBedeHHas npu nepegade) BHe
uenoro 64-6utHoro 6noka, TakMm 06pa3om yBenuuMBas WyMbl U Aenas HEMOHSATHON nepeaadvy YeroBeYeckoro ronoca
yepes UudpoByl0 CUCTEMY KOMMYHUKaLWA.

310 HeynobCcTBO, KOTOPOE BCTpeyaeTcsl BO Beex Tpex pexumax ECB, CBC n CFB, uckniodeHo n3 pexuma OFB.
DES wucnonb3ayetcs B 9TOM peXume KaK MNCeBAOCNyYanHbI reHepaTop 64-6UTHBIX KNOYen, KOTopble CYMMUPYIOTCS 1O
moaynio 2 6ut 3a 6utom ¢ 64 GuTamMm NOHATHOrO TEKCTA, YTOOLI 3aKOAUPOBAaTL NOCNEAHUMN.

Takum 06pasom, B TO BpEeMs Kak MOITyYeHHbIN 3aKOAUPOBaHHBIN TEKCT COOEPXKUT OfHY OLMOKY BHE oAHOro 6uTa,
AekoaupoBaHHbLIN TEKCT ByaeT cogepxaTb TONbKO OAHY OWMOKY BMecTo 64 owunbok B Apyrmx pexumax. Pexvum OFB
NO3TOMY PeKOMeHAyeTCs B UUMDPOBLIX CUCTEMAX KOMMYHUKALWIA.
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Tekct, 3akogmpoBaHHbii DES B pexume ECB, mor 6bl 6bITb BecbMa Nerko AekoaupoBaH MOCTOPOHHUM, He
3HaWKWM CcekpeTHOro knioda K, ecnu nepeoHaYarnbHbIi MOHATHBIN TEKCT MMEET HU3KYIO SHTPONUIO (TEKCT Ha (hpaHLy3c-
KOM 513blKke, Hanpumep) n ecnu ko K ncnonb3yeTcs Bnagenbuem oTHOCUTENbHO gonroe BpeMsl. [Toatomy Heo6xoaumo
usberatb pexum ECB ana kogupoBaHUsi TEKCTOB C HU3KON SHTPONWEN.

Yto KacaeTcsa NpoToKoNna, KoAMPOBaHME TOIMbKO KacaeTcsi ofgHoro 64-6utHoro (8-6utHoro) coobwenus (cnyyanHo-
ro uucna). Mo onpeagenenuio, aTo coobLIEHNE SBMNSIETCS BbICOKOSHTPONUUHBLIM, U NoatoMy DES ucnonbayet pexum
ECB, eaMHCTBEHHO NPUMEHUMbLIW Ansl noTpeduTenei.

B.5 Paspabotka n ncnbitaumsa

Cranpapt DES He ynomuHaeT 0 kakoi-nnbo cneundunyeckoli TECTOBOM NMpoLeaype, KOTOPYIO HYKHO BbINOJTHUTD.
OpHako COOTBETCTBUE pe3yrbTaToB MOXET ObITb NMPOBEPEHO OTHOCUTEINBHO CYLLECTBYIOWMX. Takke MOryT ObITb BbINOr-
HeHbl cnegyowue aBa Tecra.

TecT nporpaMmHoi obpaTtuMocTn

BakogupyrTe TEKCT U nocne 3Toro HemeaneHHo AeKkoAupyWTe, UCMONb3ysl Ty Xe Ccamyio NporpaMmMy; B KOHLe
CpaBHUTE OeKOAMPOBAHHbLIN TEKCT C OPUTMHAMOM.

B To BpeMs kak 3TOT TeCT NoKasbiBaeT, AeNCTBUTENBHO N PeBEPCUBEH 3aNporpamMmMUPOBaHHbINA anropuTM (rogex
Ans KOOVMPOBaHWS U AEKOOUPOBAaHUS), 9TO He A0KA3bIBaeT, HACKOBbKO 3aKOAUPOBAHHLIN TEKCT SIBMSIETCA AEUCTBUTENb-
HO Takum, 4To MOXeT ObiTb obecneveHo ctaHaapTom DES. [Moatomy 6bina cozgaHa nepcoHndULMpOBaHHasi Bepcust
DES.

TecT NporpaMMHOro COOTBETCTBUS

TecT nokasbiBaeT, COOTBETCTBYIOT NN 3aKOAMPOBAHHBIE TEKCThI CTAHAAPTY, UCMONb3ysl TPU CTaHAAPTHLIX NPUMEpa,

KOTOpPbIE B MPeApblaylLem TeCTe HE NCMONb3YIOTCS. TPM CTaHAAPTHLIX NMpYMepa 3aKrioyaloTcst B criegylowem (B wecTHag-
LaTepuyHOM koae):

Mpumep 1
- NMOHSITHBIN TEKCT: 4E.6F.77.20.69.73.20.74
- 3akoaMpoBaHHbIA TekeT:  3F.A4.0E.8A.98.4D.48.15
Mpumep 2
- MOHATHLIN TEKCT: 68.65.20.74.69.6D.65.20
- 3aKOAMPOBaHHbINA TekcT:  B6A.27.17.87.AB.88.83.F9
Mpumep 3
- NMOHSITHBIN TEKCT: 66.6F.72.20.61.6C.6C.20

- 3aKkogupoBaHHbIi TekeT:  89.3D.51.EC.4B.56.3B.53
C KMYoM B LLIECTHAAUATEPUYHOM Koge.
K =01.23.45.67.89.AB.CD.EF gns Bcex Tpex npumepos.
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MpunoxeHne C
(obaszaTenbHoe)

FeHepauua cny4arHbix Yncen (NAO) ansa oTBeTa OT 3abbITOro ycTponcTBa

MpuHuMn

YT06bI AOCTWYL ONTUMANBHOIO PasfnuyMa YMcern, reHepupyeMbIX PasnuyHbIMU YCTPONCTBaAMK, AN BbIYUCIEHUIA
BbIGMPaloT ABa NapameTpa BHYTPMW Kaxdoro yCTponcTBa.

OHu npegcTaensoT cobon nHAVBMAyanbHble agpeca Kaxaoro yCTponcTBa (3TOMy napaMeTpy CBOMCTBEHHbI pas-
NMYMA OT YCTPOUCTBA K YCTPOWCTBY) M OOWMH U3 WHOEKCOB NoTpebneHus, BbiGUpaembliii U3 nNsATM JOCTYMHBIX BHYTPM
K2Xdoro ycTponcTBa.

Kom6uHaums aTvX AByX napameTpoB MO3BOMNsET CreHepupoBaTth NocnegoBaTenbHOCTe M3 60 B3aMMOCBA3aHHbIX
nepemMeHHbix (12-5).

OnpepenenHblit agpec Gonee yem 12 undp (6 6aiToB) ot ADS1 go ADS12.

| |
ADS (12) ADS (1)

[JVcTaHUMOHHO YATaeMble PErucTpbl |

Im

IT2

IT3 ITj

IT4

ITS

Y

L
|
Mepeas uucgpa

MocnegoBaTenbHOCTb FEHEpMpPYeTCsl NOCPEACTBOM MOCNefOBaTENbHOrO BbIMUCEHUSA HOMEPOB, COOTBETCTBYIO-
WMX cymMmme i~/ Undbpbl agpeca 1 nepeon Lumdpsl i-ro MHAEKea.

i-a unchpa agpeca MCrNonb3yeTcs B UMKIIE C MOAYIIEM, COOTBETCTBYIOWMM yncny undp B agpece (T. e. Mogynb 12),
a - UHOEKC — B UMKIe C mogyneM, COOTBETCTBYIOWMM YUCIY WHAEKCA, BbIGpaHHOro Ansi BblMUCNEHus (T.e. Mo-
aynb 5).

BbiGop umcen 12 u 5 nossonsieT CreHepupoBaTh NOCNeaoBaTernbHOCTL U3 60 cnydvalHbIX uMcen Aana Kaxgoro
YyCTPOWCTBA.

O6was cdopmyna, ynpaensiowas BbMUCNEHNEM 3TX CNyHYanHbIX ymcen

NAO(1) = (ADS [1 (mod 12)] +IT [1 (mod 5), 1)] (mod 3)

NAO(K) = [ADS (K (mod 12)] +IT [K(mod 5), 1)]
(mod 3), NAO(K) — umncno mexgy O m 2.

JncTaHuUMoHHO YnTaemMble uHAaekekl | T MoryT GbiTh pa3nuMuHoOro pasmepa, Tonbko nepeas undpa (1/2 HammeHbLue-
ro 3HauMmoro 6aiTa) NCrNonb3yeTcsl B BbIYMCIIEHNM.
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MpwvnoxeHne D
(obsazaTenbHoe)

FeHepauma cnyyalHbIX Yucen Ansi uaeHTUdMUKaLUu

Llenb coctouT B TOM, 4TOGbLI A06aBNsATE 64-6MTHOE CcriyyailHoe Yicro B npouecce obmeHa AMCTaHUMOHHOIO
nporpaMMnpoBaHus, 4YTobbl o6ecnevnTb OyNnekCHyo MaeHTUUKaLWIO.

PeweHnem aton npobnembl SIBNSIETCA OTHOCUTENBHO MPOCTOW METO/, OCHOBAHHLIM Ha CABUIe, 38 KOTOPbIM
crnegyeT crnoxeHue (No Mogynio 2) nocnefoBaTenbHOCTEN NPaBUNBHO MHULMANU3NPyembIX 61ToB.

MpyHuMN

64-6nTHbI pernctp R1  cogepxuT koadhduUMeHTs npeanonaraeMoro NONIMHOMUHANBHOTO reHeparopa 63-ro
nopsiaka (No Moaymnio 2), KOTOpbIK reHepupyeT NocreoBaTenbHOCTL MakcuManbHOM anuHbl (283 — 1 = 1019), o6beau-
HsAsl ee ¢ 64-OUTHBIM CNOBOM credyloWwmMM 06pasom.

RO cogepXuT MHMUMANM3MPOBAHHOE 3HAYE€HME, KOTOPOe AOMKHO OblTb Pa3nMUHO OT OAHOrO YCTPOWCTBA K
OPYroMy 1 no BO3MOXHOCTM 3acekpeueHo. Kniou K paccmatpueBaemoro ycTpoiictBa — 3T0 M eCTb 3HaYeHue, KoTopoe
yAOBNETBOPSIET 3TOMY KpuTepumio. ATO 3HAYeHWe 3aTem cknagbiBaetca (No Moaynio 2) ¢ AByMsl MHAEKCAMM, MOonHas
ONWHa KOTOpbIX cocTaensieT 64-6uTHoe croBo. ATU cnoBa BbIOMPAIOTCA M3 yAaneHHbIX yaobounTaemblX MHOEKCOB,
KOTOPble AOMKHbI, BEPOSITHO, NOABEPIHYTECA HaMbonbLLEeMY OTKIOHEHWUIO MeXAy ABYMS CIyHasiMM AUCTaHLMOHHOIO NPo-
rpaMMrpOoOBaHMUsI.

64-6uTHOE uncno, nomeweHHoe B R2, obbeauHsieTca dyHkumen f co cnoBoM, cogepxalmm KoaddULMEHTHI
BbIGPaHHOro NonMHoMManbHoro reHepatopa (R1).

Ecnn Haubonee 3Hauimbili 6UT R2 paBeH 1, Torpa:

R2 cgeuraetcs Ha 1 6uT BMeBo u cknageiBaeTes (No mogynio 2) ¢ R1

(R2 =R1+R2).

B npoTtveHom cnyyae R2 caeuraetcs Ha 1 61uT Bneeo.

Takum 06pa3om Mbl nony4aem nepeoe criydaHoe 1ncno NA(1), ncnonbdyemoe yCTpOWCTBOM B CTPykType P2
nepeoro o6mMeHa AMCTaHLUMOHHOMO NPorpaMMMUpoBaHust; nocneayowme cnyqaridoie yucna NA(i) nony4atotca B CooTBeT-
CTBMM C TOW Xe CcamoW npouedypon NocpeAcTBOM 3amMeHbl MHUUMAaNu3MpoBaHHOro 3HaveHusa K npeaeaputensHo pac-
cunTaHHbeiM ymncriom NA (i—1):

i =1:NA(1) =f[(K + (INDEX1, INDEX2)], R1);
i > 1:NA() = f[(NAG —1) + (INDEX1, INDEX2)], R1)
3HadeHne norMHoMMarnbHoro reHepatopa P(x) = x% + x' +1 wnm B wecTtHaguatepuuHoMm koge
P (x) = 80 00 00 00 00 00 00 03 (H)

Bbnok-cxema

64 buta
64 buta
WA o
> > WUupexe 1 WUnpekc 2 Koadbdmuuent PG R1
U
64 6uta
> R2
64 6uta
NA@G+1) RO
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MpunoxeHne E
(obaszaTenbHoe)

KoaupoBaHue 6nokoB

KogupoBaHue

N: 1 6anT — gBomyHoe kogupoeanue; N < 128 (D).

ADS: 6 6ant — BCD kogupoBaHne — aBa KOAOBbLIX pa3spsiga Ha baiiT;

ADS = 999999999999(D) — 12 pa3spsagos.

Mpumep koanpoBaHUs

ADS =652315082001 (D).

ADS =0110 0101 0010 0011 0001 0101 0000 1000 0010 0000 0000 0001(B).

ADP: 1 6ainT — BCD kogupoBaHvne — ABa paspsiga Bhe 6anta; ADP= 99 (D)

COM: 1 GaitT — gBOMYHOE KOAMPOBAHUE YETbIPeX HAMMEHbLINX 3HAUYUMbIX GUTOB; YeTbipe HanGOomNbLNX 3HAUN-
MbIX OUTa — HyneBble.

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 6alToB — ABOMYHOE KOAVNPOBaHUE;
- none ZA2: 8 6alToB — ABOMYHOE KOAMPOBaHUE;
- none TDP: 1 6aiT — ABOUYHOE KOAVMPOBaHUE;
- none TAB: 1 6aiT — ABOMYHOE KOAUPOBAHWE;
- NyCTOE MNore AaHHbIX (cneundunyeckoe Ansi NPUMEHEHWI), KOOUPYEMOE B 3aBUCUMOCTM OT NPUMEHEHWSL.
CRC: 2 b6aiTta — ABONYHOE KOAWPOBaHME.
Peanusaunsi npegctaeneHust bavita

MpencraBnexnue Gaita

BuT 7 6 5 4 3 2 1 0
Snaummocts 27 28 28 24 23 22 ot 0

HanpasneHwue nepegaun

B TeuyeHne nepenaymn 6UTHI NepeaaloTcsl B BO3pacTalolLeM nopsigke.

MpepncTaBneHye AaHHbIX, cogepXallux Heckonbko 6aiTos

BaiiTbl —

MSB  — LSB

HanpaeneHve —
nepegayun

B TeueHne nepegaqn BuTbl NepeaaloTcs B BO3pacTalolem nopsiake.
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BoamoxHble BapuaHTbl noneit BERREUR(I, J) u BTIMOUT(l, J)

Bo3moxHbIe BapuaHTbl Bo3mMOxHbIe BapuaHTbl Oencteue
BTIMOUT (I, J) BERREUR (I, J)
23 22 2! 20 | 28 22 2 20 TR TP B ASO
0 0 0 0 0 0 0 0 C C E2 C,
™n 2
1 0 0 0 0 0 0 0 E E C C,
™n 1
0 0 0 1 0 0 0 0 E2 E1 E1 E1
0 0 1 0 0 0 0 0 E2 E2 E2 E2
0 1 0 0 0 0 0 0 E2 E2 E2 E2
0 1 1 1 0 0 0 0 E2 E2 E2 E2
0 0 0 0 0 0 0 1 E E E2 C,
™n 3
0 0 0 0 0 0 1 0 E E E2 C,
™n 3
0 0 0 0 0 1 0 0 E1
0 0 0 0 1 0 0 0 E1 E1
0 0 0 0 1 1 0 0 E E C,
E1 ™n 3

C — npaBunbHo;
C, Tun 1 — NpaBunbHO, HET OTBETA OT YCTPOWNCTB;
C, Tvn 2 — NpaBWbHO, NOHATHLIN OTBET OT YCTPONCTBA;

C, Tun 3 — npaBwurbHO, HeMOHATHbIN oTBeT. Ownbka KAHAITbHOIO, CEAHCOBOT O wnu NMPUKNAOHOI O ypoe-

E — owwubka, npuBoaswas K npoLeaype nepesanycka;

E1 — owwnbka, He NpvBOAsLLas K Npouedype nepesanycka urnm K HOBOMY OOMeHYy;
E2 — owwnbka, npuBogsawasi K HoBoMy 0b6MeHy.
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Mpunoxenne G
(cnpaBo4HoOe)

CootBeTtcTBUe WecTHaguaTepu4iHoro (HEX) u ASCll kogoB

zﬂeﬁo'/"'“';g' HEX ASCII [lecATudHbIlA 5650““'“';0'7' HEX ASCII [lecATuuHbilt
0110000 30 0 48 0111000 38 8 56
0110001 31 1 49 0111001 39 9 57
0110010 32 2 50 0111010 3A : 58
0110011 33 3 51 0111011 3B ; 59
0110100 34 4 52 0111100 3C < 60
0110101 35 5 53 0111101 3D = 61
0110110 36 6 54 0111110 3E > 62
0110111 37 7 55 0111111 3F ? 63
Mpunoxenne OA
(cnpaBo4HoOe)
CBe,CI,eHVIiI 0 COOTBETCTBUMN MeXrocygapcTBeHHbIX CTaHOapTOB
CCbINOYHbIM MeXAyHapoaHbIM cTaHZgapTaMm
Tabnwuuya OAA
0O603Ha4YeHNEe Y HAMMEHOBAHWUE CCbINIOYHOrO CreneHb O603Ha4YeHne U HaUMEHOBaHWe COOTBETCTBYIOLLEro
MEXOyHapOAHOro cTaHgapTa cooTeerT- MeXrocyapcTBeHHOro cTaHgapTa
cTBUA
ISO 7498—84*, non. 1—84 1SO 7498—84 Cucrte- MOD FOCT 28906—91 (MCO 7498—84, pon. 1—84)
Mbl 06paboTkn uHopmauun. BaaumocBsiab oT- MHdbopmaumnoHHas TexHonorus. Cucrtemsl obpa-
KpbITbIX cucTeM. basoBasi aTanoHHas mopgenb 60TkM MHopMaLmn. BaaumMocBsab OTKPLITLIX CU-
ctem. basoBas atanoHHas Mogenb

* Nmelotcss Gonee noagHue Bepcum 1SO 7498. OpgHako OCHOBOW NpOTOKONa nepedadn AaHHbIX  Aris
FOCT IEC 61142 sBnsetca ykasaHHbii ISO 7498—84.
Mpum™meyaHune— B HacTosiwel Tabnmue UCNONbL30OBaHO crieaytowee yCnoBHoe ob603HaYeHne cTeneHu
COOTBETCTBUSI CTAHAAPTOB:
- MOD — moguchunumpoBaHHble cTaHAapThl.
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