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TOCYXAPCTBEHHDbIH CTAHAAPT POCCHHCKOH ®EAEPALLHH

YCTPONCTBA M CHCTEMDBI TEJIEMEXAHHKH

Yacrp 5. MIpoTokoAn nepenatu.
Pa3pea 1. ®opmarnl nepegaBaeMbXx Kaapon
Telecontrol equipment and systems.

Part 5. Transmission protocols.
Section 1. Transmission frame formats

HNara eseacHus 1996—01—01

BBOJHASl YACTH

B HacrosumieM cTaHJapTe YCTAHOBJIEHH KOHKpETHbE TPeOOBaHHSA I
YCJIOBUSL Tepelaud JaHHLIX B CHCTEMaxX TejleMeXaHWKH, YKa3aHbl NyTH
BLINOJIHEHUS 3TUX TpeGoBaHuil. TpeGoBaHUsA CyHIECTBYIOIUX CTaHAAp-
TOB HA NIPOTOKOJB! Nepefayu AaHHHX YYUTHIBAIOTCH, €CJH OHM NOXXO-
JST K yCcTpolicTBaM ¥ CHCTeMaM TeJleMeXaHHKH KOHKPEeTHOro BHIa
(Tuna).

o tepmunosioruy BOC (OSI)* mogear MOC — MKKTT (ISO —
CCITT)** nenut cBg3p Ha ceMb yposueit. Hacrtosmui ctampapr yc-
TaHaBJHBaeT TpeOOBaHHS 1JA ABYX HH3WIHX YPOBHEH, a HMEHHO ¢u-
3MYeCKOI0 M KaHAJbHOrO. B 4acTHOCTH, cTaHzapT onpefenser (op-
MaThl AJsi [IOCJAELOBATE/ILHON JBOHYHOU Nepegayd KapoB NPH OIpe-
Ji@JIEHHBIX KJlacCaX AOCTOBEPHOCTH A aHHBIX.

'OCT P M3K 870—5--2, paszen 2 «Ilpouenypst nepegauu»,
ABJSIETCS CJCAYIOMHUM CTAHAAPTOM AJAf KalaJbHOro YPOBHS H Gonee
BbicokuX ypoBHeff. Hacrogmuii cTaHgapr paccmarpuBaer pacroJo-
JKenue NdHlibiX BHYTPH KajpOB IPH pasjudublx BHAAX Tpadurka H
JLJIS Pa3JIHUHBIX KOHMUTYypaluii XauaJjoB CBA3H 1 ceTell.

* BOC — BsanuMoAcHCTBHC OTKPLITHIX CHCICM.
OSI — Open System Interconnection.
#** MOC — MesKIyHapoAHast OpPraniu3alis no CTaHIapTi3anum.

MKKTT — MexayHapoaubiil KOHCY bTarupuuii  Kovuter 1o teaerpadus
TCACPOHUH.

1SO — International Organisation for Standartisalion.

CCITT -— International Telegraph and Telehone Consultative Commitlee.

HUapanue ouiipaibHoe
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OcHoBHas LeJb (YHKOHH CBSI3H B IIpoLecce yNpaBJeHHS H KOHT-
poJisi — OOCTHXXEHHEe MAaKCHMaJIbHOH  CHCTEMHOH  JOCTOBEPHOCTH,.
obecneunBaiolleil HAGHTHYHOCTb MEXAY (DH3HMUECKUM COCTOSIHHEM Iie-
PeMeHHBIX JIpouecca H WX NpelCTaBjieHHeM B 6ase JaHHHX CHCTEM
TeleMeXaHWUKH. DTa KOHeuHas LeJb HE MOXeT ObiThb JOCTHIHYTa INOJ-
HOCTBIO, NOCKOJIbKY HH(OpPMaLHa O COCTOSIHHH Ipollecca 3amasibiBaeT,
a BHeEIIHHe NOMEXH HJIH NOBpPeXJEHHS 3JIEMEHTOB MOTYT €€ HCKaXaTb.
CHcreMa CBSI3M J0JIKHA 06ecleuydBaTb BHICOKYIO CTENEHb COTJIacOBaH-
HOCTH Bceil cucteMul. IloaToMy MeToa nepenayu JaHHBIX JOJIXKEH 00-
JafaTh BBICOKOH HAaJeXHOCTbIO H 3((PEeKTHBHOCTBIO, OCOGEHHO AJS
KODOTKHX M CPOYHBIX coolGuienuil. Ilockoabky pomycTHMas IIHpHHA
TOJIOCHl YacTOT B KaHaJje CBSI3M OTPaHHYEHA, TO HCIOJb30OBaHHE 3TOH
NOJIOCH SIBJISIeTCS] OCHOBHBIM KDHTEPHEM IIPOTOKOJIa Ilepefadyd B CHC-
TeMax TeJeMeXaHHKH C y4yeToM HaAeXHOCTH H 3(Q@PeKTHBHOCTH mepe-
Jayu.

IIpu Haauuny noMex TpeGOBAHHUA BHICOKOH JOCTOBEPHOCTH AaHHBIX
H 3(pPEKTHBHOCTH Nepefayu LaHHBIX SBJAKTCH MPOTHBOPEUHBBLIMH:
Bo3pacTaioliie Tpe6OBaHHA K JOCTOBEPHOCTH [JaHHLIX MOryT oGecme-
YHBATbCA 3a CYET YMEHbUIEHHsI CKOpPOCTH mepenauu uHpopmauuu. [lo-
3TOMY HEOOXOAHMO HaHTH NpHEMJEeMblH KOMIPOMHCC MEXKAY 3THMM
JBYMsl XapaKTepHCTHKaMH, OCHOBBIBAasiCb Ha aHaJu3e TpeGOBaHHUH.
Hasi Beibopa pemieHdst Heo6X0AMMO OOBEKTHBHOE H3MepeHHe Tpebye-
MBIX XapaKTEepPUCTHK.

ITepenaua paHHBIX — 3TO TOJNBKO OZHA U3 (YHKIHH BCell CHCTEMBI
TeneMexarHkd. TpeGOBaHHWA K CKOPOCTH H JOCTOBEPHOCTH NepeiayH
LaHHBIX JOJIKHBI OBITh BBIODAHBI COrJIACYIOILMMHCS C TOYHOCTbIO BCeH
CHCTEMHI, TO €CTb BCe MapaMeTpBl JOJKHH GHTh corsacoBahbl. Kpome
TpebyeMoro KOMIpPOMHCCA, MEXAY CKOPOCTHIO M JOCTOBEPHOCTBHIO Me-
pellaun MMEITCH NOMNOJHUTEJibHbIE YCJOBUSl, KOTOPLIE BJHSIOT HA Bhl-
60p NpOTOKOJa Nepefayd B CHCTeMe TeJeMeXaHHKH, KaK NMOKa3aHO Ha
AMarpamme.

1 OBJIACTb NPUMEHEHHA

HacTtosmuii cranaapr pacnpocTpaHseTcst Ha YCTPOHCTBAa M CHCTe-
Mbl TeJleMeXaHHKH ¢ Tlepejadeii HHQOpMalHM KOAHPOBAHHOH MocJe-
JlOBaTeJbHOCTbIO GHTOB JJisi KOHTPOJIS H YNpPaBJeHHS TePPHUTOPHAJbHO
pacnpefiejieHEBIMH  npoueccaMH. B craHpapTe paccMaTpHBaioTCs
aCHHXDOHHAs liepejlaya JaHHLIX, HCIOJb3YIOLLas TNOJYAYNJEKCHBE H
JyIllJIeKCHble TIPOTOKOJIb! CBSI3H, paboTaloline ¢ pa3MepoM OKHa, pas-
HBIM eJHHHLE.
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WyHKLUUOHATIbHLIE TpEboBAHNRA

Tpebyemar Tpebyeman Tpebyemoe Tpebyeman
AOCTOBEPHOCTL rOTOBHOCTL BPeMms TOMHOCTH
AAHHBIX peaxunn

L

Bwbop
IPOTOKONOB ANR CUCTEMbS
TERAEMEXAHNKN

Yonoows Tenemexauwyeckoh
Aapakrepycrngu cTaHuMM
[ )
TeppATIpnansHoe
CTPyKTYypa cetn PACACTO KeKKue
nonoca wacTor
{CKopOTTL Nepesaun)

rUAabl nepeaasaemon
uHpoOpMaunmn

42CTATa NG aXEeHNA
onTa

4ucs 0 coobuweHnn
(eMKOCTL ClI*CTEMBI)

OAHO UK AByHANpasneHHan
nepepava
(TONLKO CUrHanuaauus nsn

FexomenayeMbit APOTOKGA  CUTHAAW3AUMS W yapasnewuel

2 OBBEKT

B HacroslieM CTaHjapTe yCTaHABJHBAIOTCS OCHOBHbIE TPeGOBaHHSA
K (PYHKUMAM, BLINOJIHSEMBIM Ha KaHa/JbHOM H (DH3HYECKOM YPOBHSIX
B CHCTeMaXx TeJIeMEXaHHKH. B wacTHOCTH, ycraHaBjaHBawTcs TpeboBa-
HHS 110 KOAMPOBaHHWIO, HOPMATaM M CUHXPOHM3AHUH KajJpOB JAHHBIX
nepeMeHHOd ¥ (PUKCHPOBAHHOH MJMHLI, OTBEHANOLIHE 3aXaHHBIM Tpe-
60BaHHAM 110 AOCTOBEPHOCTH JAHHBIX.

PaccmarpuBaeMble 6J04HBIE KOIBI HNPHIORHLI JJIs Iepefadd II0C-
JIEIOBATE/NbHBIMH KaJipaMH 110 ABOHYHBIM CHMMETPHYHBIM KaHaJam
nepelayy C HCHOJb30OBaHWEM MeETOAA JAEKOAMpOBaHHsA OuTa «6e3 mna-
MATH». IJTO 3HAUMT, UTO CHTHAJ, OUpeje/seMblil KaXabM nepejsapae-
MbiM OHTOM, HE JOJIKEH 3aBHCeTb OT CHFHAJIOB, [€peJaBaeMhulX A0
3TOro 6ura.
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IHNpuMmeuanune — B npouecce paccCMOTpeHHS] HAXOAATCH DEKOMEHAAUKH A
yCJlOBHﬁ nepenadn AaHHBIX, HCIOJIB3YHOIUIHX MEeTONBl, OTJHYHblE OT METOJ2 IEKOAH-
poBaHus 6€3 maMATH, HanpuMep, JHCKPETHAs BPeMS-HMOYJbCHAs MOAYJSUHS
(IBHM), FIDLC u ayniekCHBI KaHAJBHBIH NPOTOKOJ C pasMepaMH OKHa GoJblUHMH
€HHHLHL.

2a. HOPMATHBHBIE CCBIIKH

B HacroslieM CTaHAapTe HCINOJb30BaHbl CCHIIKH Ha CJIEIYIOULie
CTaHAAPTH:

IF'OCT P M3K 870—1—1—93 V¥YcrpolicTBa M CHCTEMBI TeeMexa-
UK. YacTp 1. OcHOBHBEIEe noJoxenus. Pasgen 1. O6umue npHHIHUIE

IF'OCT P M3K 870—5—2—95 VYcrpolicTBa H CHCTEMHI TejeMexa-
HukH. Yacte 5. [Tporokoan nepenauu. Pasnen 2. Ilpouenypst B KaHa-
Jiax nepejiauu

3 TPEBOBAHHA K NEPENAYE JAHHBIX B CHCTEMAX TEJEMEXAHUKH

B cOOTBeTCTBHH C OCHOBHBIMH LEJSIMH CHCTEM TeJEMEXaHHKH I
cnenH(HYECKHMH YCJOBHAMH OKpyXKalolleH cpelsl HEOGXOLHMO, UTO-
6bl nepejfaya JaHHHIX COOTBETCTBOBaJa TpPeOOBAaHHAM, NPHBEEHHEIM
HHXKe.

31 BHCOKasA [OCTOBEDHOCTb M COBMECTHMOCTD
LaHHHX

Tlpu TsKeNBHIX YCJAOBHSAX OKpyXKalOleH cpelsl, TaKHX KaK 3JeKT-
POMarHHTHbIE NOMEXH, Pa3HOCTb NOTEHUHAJOB 3eMJIH, CTapeHHe 3Je-
MEHTOB M HaJd4He JPYTHX HCTOYHHKOB BO3MYULIEHHH U CAy4alHHX NO-
Mex B KaHaJjie Inepenaud, Tpebyercsi NMpaBHJbHAs INepelgaya AaHHbIX
Ilpu 3THX yCJA0BHSIX HEOOXOAHMO TIPeAYCMOTpeTb 3 QEKTHBHYIO 3a-
HIUTY coOO1ueHHil OT:

— HeoOHapyKHUBaeMpX OLIMOOYHBIX GUTOB;

— HeoOHapyXHUBaeMblX OLIMOOUHEIX KAaJApOB, BbI3BAHHBIX OUIMGKa-
MM CHHXPOHH3aIMH;

— HeoOHapyXKHBAaeMBIX IOTepb HHpOpMALHH;

— TMNOSIBJIEHHsT HelpeaycMOTpeHHOH HH(popMmauun (T0 ecTb o6pa-
30BaHHe COOOLIEHHIT U3 TOMEX);

-— pa3pHBOB HJIH NEpPecCTaHOBOK B CBSI3aHHBIX 3J€MeHTaX HH}pOp-
MaLHH.

32 KopoTkoe BpeMs nepeflayH B TeJeMeXaHHKEC

ObGecneyeHne KOPOTKOrO BpeMEHM nepeRadyd HHMOpMAUMH oOcylle-
CTBJIFIOT NyTeM NpHMeHEHHS 3(Q(QEKTUBHBIX NPOTOKOJOB NepefauH 1o
KaHaJly CBA3HM C OrpaHHUYEHHOJi NMOJOCOH NMPONYCKAHHA U HEH3BECTHHIMH
TOYHO XapaKTePHUCTHKAMH NoMeX, OCOGEHHO AJisi CIOPajHyecKux cool-
HIeHH.
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33 O6ecneyende NOGHTHOW mepefavyH HaHHHX
(koxoBO-NMpO3payvyHoOH)

Ha nepepaBaeMble JaHHBlE HET HHKaKHX OrpaHHYeHuil 00 BHAaAM
kKoxoB. IIpoTOKOJ KaHaja nepefayH J1aHHBIX ONPEAEJsieT NpHeM H Ie-
penauyy TIPOH3BOJIbHbBIX TOCJeNOBaTeNbHOCTEH OHTOB OT HCTOYHHKA
JLaHHBIX.

4 KOJIHYECTBEHHASl OLLEHKA JOCTOBEPHOCTH JJAHHbBIX

KoJiHuecTBeHHas OlEHKa JOCTOBEPHOCTH [NaHHBIX B CHCTEMax ne-
pesaun HHQOPMAlUH XapaKTepH3YeTCs COOTHOLIEHHEM [OCTOBEPHO H
HEeJOCTOBEPHO NMPUHSTHIX AaHHLIX. Hapyumenue JOCTOBEPHOCTH AaHHHIX
Ha NIPHEMHOH CTOPOHE BHI3LIBAIOT:

i) yacroTa NoABJIEHHS] HEOGHAPYXKEHHBIX OMHOOK, paBHas

Yucay HeoOHapyKEHHBIX OLIMOOYHEIX COOGIMEeHHHA
ofuiee YUCJIO NepeAaHHblX cOO01erui

ii) wacToTa HeOGHAPYKEHHBIX OTEPhL COOGILEHHH, PaBHAA

yucay HeoOHapVKEHHBIX NOTEPb COOOILIEHHH
oblllee YHCJIO NepPeNaHHBIX COOOLEHHH

Tonbko yacToTa NOsIBIeHHsi HEOOHAPYKEHHBIX OMIHGOK HAU NOTEpb
cooOlueHH#i BLI3BIBAET HapylleHHe NOCTOBEPHOCTH NEpeaaBaeMOl HH-
tdopmanun. B ciayuae o6HapyKeHHbIX OWIHOOK M NOTeps CoOGLIEHHH
OHH HCIPaBJSAIOTCS HJH BHISABJAAIOTCA (aBTOMaTHYeckash INOBTOpHas
nepejsaya MJH ONoBelleHHe NoJjb3oBatens). OOHapyxuBaeMbie OMIHG-
KH M TOTepH COOOIIEHHH MOryT BJHATH Ha TOTOBHOCTh CHCTEMBI B lie-
JoM. Ilpn BbISIBJIEHHH TaKHX OIHMOG0K MPOTOKOJ NepeiayH AaHHBIX
3aBepuiaeT CBOM PYHKIMH.

41 KoaunuyecrBeHHHe TpebOBaHHSA K JHOCTOBEDP-
HOCTH AJaHHBIX B CHCTeMaXx TeJEMEXaHHKH

Jna nepepaun JAaHHBIX B CHCTEMax TeJeMEXaHHKH YCTAaHOBJEHH
TPH pa3JHYHHIX KJacca mocTtoBepHOocTH AaHmmix: 11, 12, I3. Hcnoas3o-
BaHHe TOrO HJM HHOTO KJacca 3aBHCHT OT Xapakrepa HxaHHelix. Ha
pucyHke | npHBefleHO rpaduueckoe npeacTaBlieHHe BEPXHHX NpefesioB
4acTOTHl II0sIBJE€HHSI HEOOGHAPYKEHHbIX OIIHOOK R B 3aBUCHMOCTH OT
YacTOThl HCKaXKeHuii 6MTa A/ TpPeX yKa3aHHHIX KJacCoB JOCTOBep-
HocTH JauHbiX. KoHen rpaduka npu vacrtore HCKaxeHHH OuTa
p=0,5 CcoOTBeTCTBYeT cJlyyalo NMPOH3BOJLHOrO npiemMa 6HTa, TO €CTh
CHI'HAJ OTCYTCTBYET, a NPHHHMAIOTCA TOJbKO NoMexH. HakJioH KpuBBIX
aass p<<10~* COOTBETCTBYET KOJOBOMY PaCCTOSiHHIO d AJSl NpHMeHse-
MOro Meroaa KoaupoBaHusi. Tak noJsyuaercs G6aaronaps BBeAEHHIO
JABOHHOH JlorapH(pMHYECKOH WIKaJabl 11a pHCyHKe 1 u Toro ¢dakra, 4to
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coo0uleHHst ¢ d VHBEPTHPOBAHHBIMH OGUTAMH BHOCAT HauOOJee 3HayH-
TeJIbHBIA BKJAJX B YUCJIO HEOOHapyKeHHbIX OIHOOK npu p<<10-4.

KauecTBO KaHaJlOB mepefayd /JOJIKHO HEeNpepbIBHO KOHTPOJHPO-
Batbes. CpefiHsis BepOSATHOCTh OWHOKY HAa GUT JOJKHA ObiTh MeHblIe
10—, 4T06B MOJYYHTHL TPeOyeMyI0 OOILYI0 JOCTOBEPHOCTb LAHHBIX H
obuiee BpeMs nepesayd HHOOPMALUH.

Hanst HH3Wero kJjaacca AOCTOBEPHOCTH AaHHBIX [l TpeGyeTcs MHHH-
MaJlbHOE KOJLOBOE paccTosiHue d=2, B TO BpeMs, KakK AJsa Kjaaccos [2
u I3 Tpe6GyloTcss KoAB ¢ MHHHMAaJbHEIM KOAOBBIM paccrosiHHeM d=4.
Kpome Toro, cyuiecrsyer tpeGoBaHuue, yTo B KJjaacce I3 uacrtota nosB-
JeHusi HeoOHAPYXKEHHBIX OWIHOOK HE JOJKHA mnpeBelluaTe R=10"12
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Jg a060# 4acToTel HcKaXeHuy Ourta. [as HAAIOCTpaUHH CcMbicha
3THX TPEX KJAacCOB AOCTOBEPHOCTH JAaHHBLIX NMPENNOJOXHM, YTO HMeerT-
cfl KaHaJ TeJEMEeXaHHKH ¢ GesJbiM UIYMOM, BbI3BIBAOWIHM YacTOTy
NOsBJEHHs HCKaxeHnuii 6uta p=10—*, uTto onpenensier HH3KOEe, HO HE
caMoe Xy/liee KayecTBO lepejayH.

B cucreMe Te/ieMexaHHKH ¢ HENpPephLIBHOH Hepejpavei mo 3TOMy Ka-
Hany 6sokoB coobimenuit mo 100 6uT co ckopocteio 1200 6uT/C OXKH-
faeMasi BEPOSTHOCTb NOABJCHHA HeOOHapyXXeHHHX OWHO0K B €006-
mweHny (R) H cpenHee BpeMst MeXAYy HeoOHapPYyXKeHHHIMy OWIHOKaMH
(T) 6yxyT nmMeTh 3HAUEHUS!, PUBEAEHRBIE B Tabanue.

3aBUCHUMOCTb OXHA2EMOr0o CpPeJHero BpeMeHH MexKAy HeoOHapy-
KeHHbiMy omubkamMu T, ¢, H BEPOATHOCTHIO NMOABJEHHS HEOOHAPYKEH-
HBIX OMIMOOK 3a1a€TCA CJASAYIONIHM COOTHOMICHHEM:

_n
= =R
rjie n — AJHHA coobUleHNs, OHTHI;
U — CKOPOCTb nepefauu, 6ut/c;
R — BeposiTHOCTb NOSIBNEHHS HEOOHApYXEHHBIX OLIHGOK.
Ta6auua — BeposTHOCThL NOSIBIACHHSI HCOGHApPYKEHHBIX OWMGOK B COOOMIEHHH
¥ CpejiHee BPeMA MCXKAY HeoOHApYKeHHHIMU OWIHGKaMH
3naueHHe ROCTOBEpPHOCTH Wi n=100 6m1 non v=1200 6GuT Cc p=1()_~4
Bepositiocts | Cpennee vpe-
Kuacc ao- IOSIBJIGHHUR Ml MEXAY HE-
CTOBCPHUCTH [ HeOOGHApPYHEH- | OGHAPY/KEH- TunoBoe NpHveHeHne
IAHHBIX HBIX OIWHGOK |HBIMH OMINOKA-
mu T, ¢
11 10-¢6 1 newb LiskanyechHe  CHCTEMbI, TeleH3MepeHHe
12 10 -t 26 Jer [lcpemaua npu  BO3HNKHOBEHWH nepe-
KAoueHnss  (coObITHf), TeJeCHIrHaJIH3aund,
TesecyeT
13 10-14 260C0) ser | [lepepaua BaxXHOR M aBapHHHOH NH-
opmaluny; Teaeynpasiente

5 KOJIMYECTBEHHAS OUEHKA 3¢ PEKTHBHOCTH NNEPENAYH

SddexTHBHOCTD Nepefayu HHDOPMALHY OnpejessieTcss Kak OTHO-
UIeHHe 4YHCcJaa HHGOpMaUHOHHbLIX OHTOB B COOOILEHHH, NEepeJaHHOM OT
HCTOUHHKA H MPaBUJLHO NPHHATLIM NPHEMHHAKOM, K o0lIeMy 4licay 6u-
TOB B IepeiaBaeMOM COOOIMEHHH. DTO 03Ha4aeT, 4To 3(PeKTHBHOCTH
nepenayn HHGOPMAIHU OAHOIQ HHAMBHIAYalbHOIO KalApPd €CThb OTHO-
LIEHHEe uKCJa NPaBUJbHO NEepeiaHHbIX HH(OPMaLHOHHBIX OHTOB M 06-
ulero yycJaa 6HTOB B Kaape .
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DddexTHBHOCTD Nepejauy Kaapa paBHa
n

b 4

rE
rae B — uucao HHGOPMAUUOHHBIX OUTOB B Ka/pe;
g — BepOATHOCTb NPaBHJbLHOTO NpHeMa GHTa;

n — obuee uyuca0 GHTOB B Kajpe, BrJloYas Mapkep H OHTH

KOHTPOJISE OLIMGOK.

BesuuvHa ¢ Bhlpaxaercs uepe3 4aCTOTy HCKaxKeHus Outra p (oT-
HOUIEHHE YHCJIa NMPHHATHX UCKaXKeHuii 6UTOB K oblleMy 4YHCJy fepe-
JaHHbIX OHTOB) KakK g=1—p B cjAydyae mepefayH N0 JBOHYHOMY CHM-
MeTPHYHOMY KaHaJly 6e3 KOHTPOJIs KayecTBa CHTHaJa.

Jns KaHajma ¢ KOHTpOJIEM KayecTBa CHrHajla (IBOHYHBIH CHMMET-
PHUYHBLII haHAJ CO «CTHPAHHEM.») 4acTOTa NPHECMA NPaBHJAbHLIX OUTOB
YMEHbUIHTCA A0 §=1—p—r,
rie r — 44crota crupaHisi 64ra, cv. pHaoKenHe A.

CkopocTh nepesaud HHpoOpMauun B OMTax B CEKyHAy onpeneJs-
eTcsl Kak cpeaHee 4Hea0 uHOpMaUHOHHLIX OH10B B CeKYyHAy, nepeja-
BaeMbIX OT UCTOYHHKA AAHHBIX M NMPHHATHIX KAaK NpPaBHJbHbIE NPHEM-
aukom: CKOPOCTb MEPEAJAYU KAOPA= (3PPEKTHBHOCTD
HNEPEIJAYHU KAJIPA) Xuv,
rjie v — CKOpPOCTb Nepejauyd CUTHajla Mo JMHHUH CBA3H, OHT/C.

[Ipn pacuere obuiefi 3pPeKTUBHOCTH nepejayn HHOpMaLHu L0J-
JKHBl YUHTBIBATbCS 3aJ€PiKKH, Bbi3blBaeMble Mepejayeii KagpoB ONpo-
ca, KBUTHPOBAHHSA K oOpaTHOIl flepefaded.

6 XAPAKTEPHCTHKH NPOTOKOJIOB NEPEAAYH

B I'OCT P M3K 870—1—1 QyHKUHH CHCTEMBI TeJEMEXaHHKH MOA-
paaneneﬂu Ha onpeaenem{ble ypOBHH no MojeJu, pexomel-myeMoﬁ
BOC (OSI).

B HacrosinieM pasjesie ONPEACJSIOTCSH TOJMbkO CTAaHAAPTHI CHCTEM
TeJeMeXaHUKH A8 (HH3UYECKOro YPOBHA I CTaHAapT Ha (opmarThl Ie-
peraBaeMblx KaApoOB AJf YPOBHA KaHaJa.

dusnueckas nepenamoulas cpefa, Hecyuias JaHHbIE B BHAE CepHi
6uTOoB, CBA3bIBAeT (PU3HYECKHE YACTH CHCTEM H yCTDOHCTB TejeMmexa-
Huki, CymecTByioT CJeAylOllMe BHAL KaHANOB [epejauyd: YacTHble
WK TOCylapcTBeHHble TejaedOHHble Kabeau, paiHOKaHAJbl, BbHICOKO-
BOJIbTHBIE JIMHUH, ONTHYECKHE JIHHHW CBA3H H T. . 3aliHTa [OTOKa
JNAHHLIX OT KCKAXKEHHH peasi3yeTcss C IOMOILbIO 10CTATOYHOji 3Hep-
CHH CHTHAla, 3KPaHHPOBAHHUS OT BJHAHHA IIOMEX, KOHTPOJsA KayecTBa
CHIHada.

8
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ITapaMeTpnl cucTeMbl AJS pa3JMUHHIX (DH3HYECKHX Cpejl mepejauH
ycranaBauBaloores B craggaprax MKKTT.

6.1l ®usuueckuili ypoBeHb (OKOHeYUHOe ycCcTpoicT-
BO KaHaJa nepefauu pauvubnx) —DCE

bnaok conpsixkenHda ¢ JHHHeH mnpeobpasyeT IOCJie40BaTeqbHOCTh
HH(OPMALHOHHBIX OGHTOB M3 (GopMbl, TpebyeMOH Ha KaHaJbHOM YpOB-
He YCTpOHCTBa TeseMexaHHMKH, B (opMy, HEOOXOAMMYIO [JAst TpakTa
nepeaaui.

bBaok conpsixeHus ¢ JiHHMeH OOBIYHO BLINOJHSAET CJefylouLHe
byHsKIMH:

— npeobpa3oBaHKe CHrHANa;

— ofecneyenye raJjbBaHHYECKOrO pa3aejieHHs MexXAy anmnapary-
poit TeJleMeXaHHKH M KaHaJOM CBSI3H;

— KOHTPOJIb KQuecTBa CHIHaJa;

— obecneyenne NOOUTHOH CHHXPOHH3ALHH;

— p06aBJIeHHEe HJIM yCTpaHeHHe MPU3HAKOB CHHXPOHH3AUHHU KaApa,
ecH 3Ta QYHKIHA He BHIOJHACTCS HAa KaHaJlbHOM YPOBHe;

— onpejelieHHe COCTOSAHHH 3aHATOCTH KaHaJja CBA3H, OXKHAAHHA H
[IOBPeXK AeHHS.

MKKTT pexoMeHzyeT nJas ueneii oOMeHa MEXAY YyCTPOHCTBOM
TeJeMEeXaHHKH U MOAEMOM CTaHAapThl CepHH «V» u «X» aas uened
ob6mena mexkay DCE u DTE.

XapaKTepl/ICTMKHMH (t)HBHllECKOI‘O YpoBHA, OTHOCALUHUMHUCA K O0CTO-
BEPHOCTH JaHHHIX ¥ 3)()EKTHBHOCTH NEpeaayH, siBJASIOTCA: CKOPOCTh Tie-
pefayH CHrHaJa, IOMEXOYCTOMYHBOCTh, OTHOLIEHHE CHrHAJl — HOMe-
Xa, BePOSITHOCTb HCKaxKeHHH 6uTa, BEPOATHOCTb CTHPAaHHA GuTa (CM.
npujoxense A).

62KananbHHi ypoOBeHb

KanaspHBIE ypOBeHb nepelayd NaHHBIX obeclieyHBaeT NpHeM, Npe-
o6pa3oBanue U ynpapjieHue o0CAYKHBAUMIEMU GYHKUUAME Nepesauy,
HeoOX0AUMbIMH AJia 60Jiee BHICOKMX YDOBHEH.

HenpepriBaemas npoueaypa nepexavys Kajipa KOHTPOJUpPYETCS CBO-
espeMenHo. CoobuienHe o6 ycnewHoi nepepauye Ay owubkax nepe-
JaeTcsd Ha OoJiee BbICOKHII ypOBeHb BMeCTe ¢ COOGHIEHHEM O COCTOS-
HUH KaHaJIOB CBSI3M H annapaTypsl. B 4acTHOCTH, BbINOJHAIOTCA CJe-
AyIOLIHe GYHKUHH:

— ofecneuenue AOCTyNa K TPAKTYy nepenayy;

— 3aJaHHe NOCJEN0BaTeJbHOCTH KaapaM coobuieHH#t H pacmud-
POBKa 3TOll NOCJEJ0BaTeJbHOCTH;

— pofaBjieHHe WM yCTpaHeHHE MaApKepoB Kaapa, ecqH 3Ta QyHk-
LMl He BLINOJHsIeTC B 6JIOKe CONpSKeHHs C JHHHeH;

— obuapyxKenue OWHGOK CHHXPOHU3ALUK Kaxpa;
— obHapyxeHHe olIHGOK pasmepa Kaapa;
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-— KOHTPOJIb HCKa’>KeHHH CHTCHAaJa, ecJu 3Ta (yHKIUHUS He BBIUIOJHA-
eTcsl B 6JIOKE COMpPSIKEHHS C JHHHEH;

~— ONpejeJsieHHe KaJpOoB, ajpecoBalilHbX BHI3LIBAEMOH CTaHLHH;

— NpeAynpexxAeHHe Nepenayu CcO CTAaHUHH 6e3 HEOOXONHMBIX HH-
TepBaJoB;

— 3aulHTa COOGLIEHHH OT MOTeph H OWHOOK B Hpegesax 3aiaHHOH
JOCTOBEPHOCTH JaHHBIX nmyTeM (OpMUPOBaHHs KajApoB ¢ obHapyxe-
HHeM OWHOKH, yKasaHHeM OOHapy»XeHHEX OMHGOK H ynpaBJeHHeM
COOTBETCTBYIOIIHMH NPOUEAYPaMH HCIPaBJIeHHs OLIHGOK;

—— coofIieHHe 06 yCTOHYHBBIX omHOKax nepesayH;

— COOGLIEHHE O COCTOSHHH KOHHUTrypauun JHHAY CBA3H;

Ilpumevanue — HnbopmauuoHHble moJisi B  TeJeMEXaHHYECKHX Kajapax
0OLIYHO COZEPIKAT OT OJHOrO 10 HECKOJbLKHMX COTeH GaHTOB;

— MEepeKIOYeHHe Ha Pe3epBHBIH KaHaJ, NPU HEOGXOLHMOCTH;

— mojaep)aHue QYHKUHN 3amycKa H 3KCIJIyaTalHH.

6.2.1 Kaaccel opeanusayuu nepedauu

JAs BLINOMIHEHHS! HENpPEepBIBAEMBIX NPOLEAYpP HCHOMB3YIOTCA CJe-
AyiOUiHe TPH KJacca OpPraHM3alMH nepefayH, NpHUBeHeHHbie B Tab-
JIHUE:

Tab6auua — Kaacchk opraH#3anyy nepesaun

Kaaccel opraHu-
aauMM nepenayn Dyuxuuu Toscuenne

S1 [TOCBHIJIKA /BE3 OTBETA Mepenaua coOBuleHHH|; HR
MOATBEPXKAEHUSI, HH OTBETA He
TpebyeTcs Ha ypPOBHE KaHana

sg [TOCDbIJIKA /TTIOATBEPX- Mepenaya  coobuteHuit Ha

OEHHE ypOBHe KaHasia  3ampam4saet-
cfi  MOATBEPIKAEHHe  MpHeMa
(KBATAHIIHS)

S3 3AMPOC/OTBET IMTepenaua 3ampoca, oTBer
3anpaunBaeTcs Ha  ypOBHe
KaHaja; OTBET MOXCT COACDKaTh
naHHHE WJIH OTKa3 B INpHeEMe
(oTpHLIATENLHYIO KBHTAHLHIO)

Kaace S1, TTOCBIJIKA /BE3 OTBETA, ucnoab3yercsi B LHKJIH-
YeCKHX CHCTeMaXx C ONPOCOM HJIM B CHMNJIEKCHHLIX CHCTeMax nepefayH
6e3 ob6patHoro KaHaaa. OQuiu6ku B Kajape, oGHapy:KeHHble MPU HpHe-
Me, BHI3BIBAIOT MOTEPH COOBGIEHHH.

10
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Kuace S2, TIOCbIJIKA /TIOATBEPXIAEHHUE, ncnoassyercst npu
nepepaye HHQOPMAaUMH, BbI3BAHHOH CJAyYallHBIM COOBITHEM, WJH 1pH
cnopajuyeckoit mepexave. Ha ypoBHe KaHana Ha NPUEMHOH CTOpPOHE
NPOBEPSAIOTCS IPHHHMaeMble COOOUICHHS: ecall He oOHapy»aTtcs
own6KH H cBOGOJEH NpuUeMHHit Oydep, TO Ha Nepeaioulyi0 CTOPOHY
6yxner iiepeaaHo ROATBEpXKAeHME NpHeMa (NOJOXHUTe/IbHAs KBHTAH-
uus). Ecau npuemusiii Oydep 3aHAT — nepegaetcs 0TKa3 B (pHEME
(oTpuuaTenbHas xBHTaHuus). Ilps o6GHapyxenuun omubOK B Kaiape
OTBET He BblAaeTcs, H coollueHne cOpacbiBaeTcs.

Ha nepepnaonieii cTopoHe MoXeT ObITb IPHHAT APYrof 3anpoc noc-
Jie 110J1lyueHMs] NOATBepPXKAEHHst npueMa. KimeeTcst TakXke BO3MOXKHOCTb
coo6LiaTh O NOJY4YeHHH NOATBEPXIAEHHS NpUeMa Ha BBICIUH}i YPOBEHb.
Ecayn noaTBepxAeHHe npHeMa He NOJIYYEHO, nepejaya COOOLUCHHS
nosropsiercd. Oco6oe BHHMAaHHe Hafo 00paTHTh HAa MHQOPMALHIO HIPH-
palieHus, TaKk Xak B 3TOM cJly4yae HeNoJyYeHHe TMOATBEpPXKACHHS
npHeMa He BHI3bIBaeT NIOBTOPEHHA BLIXOAHOH MHOOPMAUMH HA NPHEM-
HO#t cropone. Hapyluenust Takoro poaa MOXHO H36exaTb, Halnpumep,
NI0CJIe10BATeJbHOA HyMepauueli KaipOB HJH IDPeABApHTEJbHbIM 3aJa-
HHeM TOro, 4to Gydep NpHeMHOH CTAHUUH NPaBHABHO NPHHHMAET CO-
ofuHleHHs] 10 TeX Mop, [I0Ka He MOJYYHT Kaap, [OKa3bBalOWiHH, uToO
nepejamolnasi CTaHUMsA He NOBTOpsieT npeabaywuit xaap. Ecam onpe-
JACJIeHHBEII HOMEp MOBTOPSieMOro cooOHieHHs ocTaeTcsst 6e3 NOATBEpIK-
NeHHs  (NOJIOXKMTEJbHON KBMTAHUHH), TO nepenaercss HHPoOpMalus
«omubka nepenayn» Ha GoJjiee BLICOKHH ypoBeHb Ha MNepepalollei
CTaHUHY, ¥ coobilieHue B KanaJe cOpacbiBaercs.

Kaace S3, 3ATIPOC/OTBET, wucnoassyercs AJf  BBIIOJHEHHSA
onepaiuuy «4YTeHHe». YpOBeHb KaHasa NPHEMHOH CTaBUMH BHAAET
3a0pOLIeHHble JaHHbIE, €cJH OHH HMejloTcsi. B npoTHBHOM cayuae 1o-
chiJlaeTcs OTpHIlaTesNbHast KBUTaHUus. (OTCyTCTBHE OTBeTa CBHAE-
TeJbCTBYeT 06 0OHapyXeHHH OIHO0K B Kajpe.

VpoBeHb KaHaja 3aNpallHBaiouleli CTAHUHH NOBTOPAET lepexady
3apallliBAaeMOro Kajapa, ec/d HeT OTBeTa HJix OOHapyXeH Hempa-
BUAbHBIH 0oTBeT. Ec/M onpejeseHHOe YHCJO 3alPOCOB HE MPHBOJHT K
yciexy, To Ha 0oJiee BHICOKHA  ypoBeHb  nepenaercs HH(popMauus
«omubKa nepenayu», B NPOTHBHOM CJlyuyae BbIAAeTCS MOJYHEHHbL
OTBET.

B 3aBHCHMOCTH OT KOH(QHIypauHH CeTH BCe TPH KJjlacca OpraHHusa-
IIUH Tepefavyy OTHOCATCHA K nepejauve HHQOpMaUHH MeXAYy OJHOH ne-
penaiolleit cTaHUHEH H:

— O/IHO¥ CTaHLHel Ha3HaYeHHs (OJMHOYHLI ajapec);
— rpynno# craHuui Hasnauenus (rpynmnosoi aapec);
— BCEMHM OCTaJbHLIMKH CTaHuuAMH (0OWHI aapec).
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Tpu knacca OpraHH3alMu Nepejayd HCHOJb3YIOTCS NIPH TpeX oc-
HOBHBIX METOaX 3aNycKa nepejaud, onucaunsx B 6.3.2 TOCT P MAK
870—1—1 u npuBeeHHbIX B Tabauue:

TaGaunua— McToabl 3anycKa mepe.ddydt

Meron 3anvceka nepepavi Korace OopraHHsaniu nepeaayn
Lnk/anyeckas mepepasa Kaace S1 — [TOCBIJIKA /BE3 OTBETA
Mepenaua npu usMmewcHin cocrosung | Knacc S2 — INOCBIJIKA /IIOATBEPXX-

(cropaanyeckas nepepava) JEHHUE
Ilepenaua mo 3ampocy Knace S3 — 3ATIPOC/OTBET

6.2.2 Juasroeossie npoyedypot

PasHooOpasue MpHMEHSE€MBEIX JAHAJOrOBBIX NPOLEAYP 3aBUCHT B
3HAUYNTEJbHOH CTeNeHH OT TpeOOBaHMII KOHKPETHOro I0Jb30BaTeJis.
Kpome npaBuJy Ha Kaaphl cOOOLieHHN, KOLHPOBAHHE H CHHXPOHHM3a-
L0, NPHUBEJEHHBIX B CJAEAYIOLUHX pasjenax, TpeOylOTCs COOTBETCT-
ByIOHIHE MpaBHJa Ha COAep:KaHHe HHbOpPMauUlH BHYTPH Kajapa. He-
06X0AHMO ONpeAeJHTh CTaHAapTHoe HH(POPMaLHOHHOE NoJe IJs yI-
pasaeHHst TpadHKoM (ynpaBJisiOllHe 110J15), HAEHTHHHKALHH CTaHUHH
(azpecHble moast) BHYTPH KaApa.

IIpaBuio o6iuero noaxoaa B aTOi 06/1aCTH:

— AJHHA WHPOPMAaLHMOHHOrO MOoJA HapallluBaetcs 1o OaHrtaM.

ITogpo6uoe  onpemenenne noass npusegeHo 8 TOCT P M3K
870—5—2.

6.2.3 CTandapTHas cURXpOKU3AYUS KaOpa

MeToasl CHHXPOHH3AaUMH KaApOB, YIOBJCTBOpSAIOUIHE YCJIOBHAM
ONpeAEJICHHbIX KJIaCCOB AOCTOBEPHOCTH JaHHBIX, 3aBHUCAT OT MeToja
nepenauys (CHHXPOHHBI MJH ACHHXPOHHBIHA) M OT KOAA B KaHajae CBA-
34 (MeTon MOGHTHOM CUHXPOHH3AUHMH), HCHOJbB3YEMOro AJS Nepesauu
JaHHBIX.

IIpennaraemMble CTaHAApTHl IJifi CHHXPOHH3allHH KaApPOB lLPHMEHH-
Mbl JJIi aCHHXPOHHOH mepejauyd KaipoB MO JBOHYHBLIM KaHaJaM CBS3H
fie3 maMsTH.

Mertoarl CHHXPOHHM3AIMH KaJPOB [Jsi CHHXPOHHOH Nepejaud M AJs
KaHaloOB C METOJAaMH KOAHPOBaHHS C NaMATBIO (CM. NpUMEYaHHA K
pasjeny 2), HaXoAsATCA B CTaAHH PaCCMOTPEHHS.

6.2.4 CrandaptHoie popmarel kadpos

B nacrosimieM pa3jesie cTaHZapTa oOnpefesieHbl TPH pasjHuHbie
rnJaacca ¢opmara Kaapa, OTBEYalOllHEe BHICOKHM TPeGOBAHHSAM IOTOKA
HH(OpPMalHy H NOCTOBEPHOCTH JaHHHX B CHCTEMax TeJCMEXaHHKH C
UIMPOKHM JMana3oHoM of0beMa HHGOpMalUMM, pa3jHyHOH CTeNeHbIO
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HITEMNEKTYaabllocTH 1a Konrtpoaupyemom nynkrte (KII), Boimoamnsio-
WHX (GYHKUMH CHCHAJH3aIlHH H YIPaBJEHHS HA pPasjiMYHbIX YPOBHAX
HepPapXHUUECKUX CHCTeM, COCTOALLUX M3 [OACTAHUHil, IIOAUEHTPOB H
CJ1aBHBIX LEHTPOB.

Kaacest dopmatos, npusesenusie B tabauue 1, npUMEHHMB AN
nepelayn KaapoB M3 mocJeAoBaTeslbHOCTeH OHMTOB 110 JBOHYHBIM CHM-
MeT1pPHYHBIM KaHajlaM, HCIOJb3YIOUMM MCTOJ KOAHpOBaHHA 6e3 mna-
MSITH.

[TocaenoBatenbHOCTH GJIOYHBIX KOAOB, BBIOPAHHBIX H3 JI06Oro
kiaacca ¢opmaros FTI1.1, FT1.2, FT2 naun FT3, Moxno KomMOGHHHPO-
BaTh s 00pa30oBaHust KaApPOB, KaK N0Ka3aHo B Tabauue 1.

®opmar kjaacca FT1.1 onpenensier GJOYHBIA KOJ C KOAOBHIM pac-
crostHHeM d =2, o6pa3oBaHHbIl J00aBJeHHeM CTapToBOro 6uTa, GHTa
YEeTHOCTH H CTON-0MTa K 8 HH(POPMaLlHOHHBIM GHTaM.

ITocsaenosatenabHocTs  6s0KOB Kaacca FT1.1 ¢ go6aBiieHHeM KOH-
TPOJBHOH CyMMBl 06pa3yeT KOABI C KOJOBHLIM paccrostaneM d=4 ¢op-
mara Kaacca FT1.2.

®opmar kaacca FT2 onpenensier  G/10uHBI KOA ¢ KOJOBBIM pac-
crosiHueM d=4, coaepxawudi 10 15 nosab3oBaTesbCKUX 6alTOB, 10-
[IOJIHEHHbIX OAHHM KOHTDPOJIbHBIM GafTOM.

®opmar xuaacca FT3 onpeaenser G6J0YHBIA KOL C KOLOBBIM pac-
cTosinHeM d=6, cogepKallui 40 16 moJsb3oBaTenbckux 6aliToB M ABA
KOHTposbHbIX OaiiTa. JkonmyckaioTess ykopouenuss Bepcuit FT2 u FT3,
B KOTOpHIX HH(OPMallOHHOe NoJe k YMEHblIAeTCsi CTYNeHSAMH IO
0aliTy 10 MHHHMMaJIbHOH AJHHBI HH(POPMALUOHHOTO MoJsA k=8 6ur.

@opmatnl kaapa FT1.2 u FT2 yaoBierBopsiior Tpe6oBaHHAM KJjac-
ca 10CTOBepHOCTH AaHHHX 12. FT2 obGecneunBaer Gosiee BHICOKYIO 3¢-
(eKTHBHOCTb Tepefayn Kaapos (cM. npuaoxenue B, pucyuox B.2).
FT1.2 uMeeT MeHbIIYI0 YacTOTy NOSABJEHHS HEOGHAPYXKEHHBIX OMIHOOK,
0CcOGEHHO B CJlyuae BBICOKOH BepOSITHOCTH HCKaxKeHHs GHTa (cM. NpH-
aoxenue B, pucysok B.1).

Passauunble BHAB OpraHH3alHM Nepelayd JaHHBIX [ONYCKAalOT
nepefayy KaipoB KaK MOCTOSTHHOH, TaK M NMepeMeHHOH AJIHHBI.

B cucreMax, HCHONBL3YIOIMIUX MEePEMEHHYIO JUIHHY KaApoB, 3ajaet-
¢l pJHMHa Kajapa L B Hauaje moJs daHHHIX. B ¢opmate kagpa FT2 u
FT3 nepBuifi 6JI0K, comepKaluii onpenesesye AJHHB, BCErjia HMeeT
3apaHee YCTAHOBJICHHYIO NIOCTOSIHHYIO AJIHHY.

13



L+ ! o 4
WO, 9GZ GHUATIOW Ol BININAD
HRHAUOdIHO» 111G § (le» PY Hil g 1}
,d,, VLDOHLBR 1MQ |
R £ 21 R VAP RV
0., LM MISA0LUPLD | Hdl oy 101ild 0 Jid o d 0
¥ THHPYT
XUMOTUALEROFALCL 111PQ BH
'3 .
Iy . f (18U +1)} 27444
e £ b /
L8 |}
b, VMID0HLIOR 1MG |
| 1vg Lol .
0 11g wWiegordes | \ d g Hd a1 4d J i a
19HMHET
XUHIGUCLPAUS S 0L LWeQ B p .
1y H Z (18 1DV 44l
N P ar )| 14
X|9HHEY
€00~ Pyl wnder ey ViD0H auK a0l
eaex dsnoloor HOLo0ed M0 -PNAOE
BROAMIOL oM ALPUg() IPWGOR IVBLY | SOHOTGC Lendog RS ]

roctr p M3K 870—5-—1—95

govoy uunidudarvedex ¥ dodrey Miewdod omHiderHer) — [ BN HI QPR |

14



FroCtT P M3K 870-5—1-95

HLOou

UIOHHOMTIEWOPHU EHMLY Y

5]

i1L11Q
AUAHLOALHON

suniewdopH g

EXaUQg pHUUY

15

30X0uQ ISLENTORD

LIsUgraduo (Y ¢ Smueg 0
< e~ —
9/ e 9t | 82/ hHa 9/ 8=X
TiuctrovMgy xmvmwhsmwamw”.m 4\ ! ! —
IS8 1 1510 T o N3 MUKAN 91-24 | } g 7y ! !
. X ¥ > X4, X+ X | _ ~3J ._ 1
Zd WOHWUO|| F - 9/ N\\N /
v il O gk hZ=t | Z4 9 (18°9+/8)} £.14
2 N 4G & V—A -
RIGHILOMIHD 4 g ad) ) mjsrn”wnwmfu” po -\J\ 02! k2 (27} ....mulln Y
Prowad 89 MrTQotILy m. _ I~ a!
] h vmqox s:xm.dl%m §-3M | f g N [ )
Al hm”_ cxx v MC r.x, xsx - N 1 i1
id Eolxs:oC 5 Li=1
7 TR I h |/88+/8)| 219

| MYMHLGRL SUHPRHON()



TOCT P M3K 870—5--1—95

6241 Popmar FTLI1: kadpou ¢ kodosoim pac-
cTosiHuem d=2
®opMaThl C MEepPeMEeHHLIM HIIC/IOM T10J1b30BATENbCKHX JAaHHBIX.

Mzenrenoearens.-

PO Th S 4TOR HaanaueHvie cnos

Bur

G S RHAW .____) 1 2 3 ‘«[- 5 6 7 H 9 fﬂ ”
Hanmersusvn \L
e 1 Onpeaenenne Rmithvt
) UI Opana kagpa £ p 1 Kaunpe
J 1
v g
LJW"“‘—W 7 Bantsl nonb30-
'———"/—-&\\——ww P\T . paTeNnbCKUX
* DaHHEIX
c py1y -
n pl1] L
-
. (é& i
Crsnron ___,_j i, Cain l S
N

N/

But «omr oot

[IpaBnaa nepenauu:

R1 — otcyrcrBHe nepepaun  (CTIOKOHHOE COCTOSHHe JIHHHHM) —
JBOHuHag | B JIMHHU,

R2 — kaxkpas koMBHHaLUSl CONEPHHT CTAPTOBLI OUT (ABOHYHDIS
0), 8 undpopmMauHOHHBIX GMTOB, OJMH OHT YETHOCTH H OAHH CTON-0UT
(nBonunas 1);

R3 — Mexay cUMBOJIaMH KaJpa He pa3peuiaeTcsi HMeTb UHTEepBa-
Jibl CIIOKOHHOT'O COCTOSIHHA JIMHRIH;

R4 — nocJae onpesenesynst OlWWHOKH B COOTBETCTBHHM C npaBujiom R7
TpebGyeTcsi MMHHMAJBbHBINI HHTEPBaJ MeXAY KaJApaMH, paBHblji 22 6uT
CMOKOHHOTO COCTOSIHHSA JIMHHH;

R5 — neficrBuTenpHas aauna 6noka L, TO €CTh 4HCIO mOcC/eayio-
uHX 6afTOB NOJB30BaTEJbCKHX JAaHHBIX, YKa3aHHOE B NEePBOM CJIOBC.
L — uuciao or 0 go 127, BrIpaKeHHOEe B JBOHYHOM HCUHCJICHHH;

R6 — uepBuifi neperaBaeMblii 6MT B neppoM cJose (D1) pasen
«0»;

R7 — npueMHHK nposepsieT HaJuyHe OWHOKH B CTApPTOBOM OHTe,
cron-6ure, 6uTe ueTtHoCcTH, OHTe pRaHHHX D1=«0» B nepBom cJoBe,
npyu OOHAapyKeHUHM OWHOKH KOHTPOJHPYETCH HHTEPBAJ CIIOKOHHOTO
COCTOSIHMA JIMHHH, OMNpEIeJEHHH B COOTBETCTBHH C NpaBujoM R4.
Kaap He NpUHHUMAETCs, eCJAH XoTA OBl ONHA H3 3THX NPOBEpPOK Aaja

oTpHLATeNbHREIH pe3yabTaT. [lpy TMONOXHTENBHBIX De3yJabTaTaX Kaip
nepejaercss MoJb30BaTEeNIo.
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6242 Popmar FT12: Kadpor ¢ Ko0dosbim pac-
croanuemn d=4

Kanpu ¢ ¢pukcnpoBanHO! HJIH NepeMeHHOH AJHHOH, OnpelesICHHblE
B 6.2.4.2.1 u 6.2.4.2.2, Mmoryr nepenaBaThCsi 10 OAHHUM H TeM K€ KaHa-
JlaM CBS3H.

6.2.4.2.1 ®opmar FT1.2: xaapsl ¢ GHKCHPOBAHHEIM yHCJIOM 0aiiTOB

MoJMb30BATCJAbCKHX JaHHbIX.

Nocnen0B: "ensHACTL

BUIOB B MY emeee——D [ 2 F 4 5§ 7 8 9 17 ]I Haskavenne cnos
HaitreHe (utn 1 4343 J,
wivh Gur L
Crap,oBoe =010 0 g g 1 g 00 AR R
cnoso
! Gatitef NOrbIoRd-
- | ] ? TENECKMX RaHWBIX
« {/T, —‘7["‘1 1'_
OHTPORRHER € a8
me :(«Slpa ___io KoHtponeHar cymma o 1
Cnoso oroH .._____%0 a 1 1 40 1 g 0 0 1i17

Yarina

Cr> 10803 _——-————j\

Gt

Ganr

E_—-—-—- C-on bur

BKT YeTHOCTY

Kaapel moNb30BaTeIBCKHX JQAHHBIX COCTOAT W3 CTapTOBOrO CJIOBA,
¢ukcHpoBalHoro uyucesaa L GaATOBR NMONB3OBATENBCKHX HAHHBIX, KOHT-
poasHo@ cymmul (KC) u c/ioBa oKOH4aHHUS.

TlpaBusa nepenaqu:

Rl — cnoko#fiHoe COCTOAHHE JHHUK — ABOoWYHAA |;

R2 — xaxpas KOMOHHAIHUS COAEPKUT CTAPTOBHM 6HT (aBOHYHBI
0), 8 nndopMauHOHHEIX OGMTOB, OAUH GHT UETHOCTH, OAWH CTON-GHT
(aBouunas 1);

R3 — mexnay cuMBoJaMH Kajipa He paspeiliaeTcsi MMeTb HHTEpBa-
JH CIIOKOHHOrO COCTOSIHHS JIHHUH,

R4 — npu onpenesesnyu omHOKH B COOTBETCTBHH C mpaBujioM R6
TpeGyeTcss MHHHMAJbHHE WHTEpBaJ MeXAy KaipaMH, paBHHi 33 6ut
CITOKOHHOIO COCTOSHHS JIHHUH;

R5 — nocaenosaTesbHOCT  CNOB  TNOJb30BATENbCKHX  J@HHHIX
OKaHYHBaeTcs KOHTPOJbHOH cymMol u3 8 6ur. Konrpoabnas cymma —
3T0 apHbMeTHuecKasi CyMMa, npeHeGperamouiasi nepenojHeHneM (cym-
Ma no mozymo 256) y Bcex 6afiTOB NONL30BATENBCKHX JaHHHX;

R6 — npueMHHK KOHTPOJHPYET:

NO CJIOBY: CcTapT-OHUT, CTON-GUT U GUT YETHOCTH;

10 KaApy: cTapToBOe CJIOBO, KOHTPOJBHYIO CYMMY Kajipa H CJIOBO

OKOHYAaHMA; NPH 0GHAPYKEHHH OMHOKH KOHTPOJIHPYETCA HHTEp-
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BaJ CIIOKOHHOrO COCTOIHHS JIHHHH, OflpeleasieMblii B COOTBET-
CTBHH c npaBHaom R4.

Kangp 6paxyercs, ecan XOTst Obl OfH2 H3 NPOBEPOK JaeT OTPHLA-
TeJibHbIfE pe3yubraT. [IpH MOJOKHTENbHBIX pesyabTaTax I[POBEPOK
KaJp BblAaeTcd [0Jb30BATEIO.

6.2.4.2.2 FT1.2 ®opmaTthl ¢ niepeMeHHbIM 4HCJA0OM OalTOB 110Ab30BA-
TEJbCKHX JIAHHBIX,

NocneaosaTenyHOCTL

6nTOB B AMHUK '——-—-? f 2 j L 5 6 7 g 9 o Hagndvewue cros
Hmw_rr:humﬁ IMa- el o 0 0 1 0 1 1 ol 1 1 1 zir*—
o U Aawns L p 1 2 dszir:c{:’ps:;woﬁ
[1 Nosvopenue L g i ¥ ANMKE
Cr a 7 T g 1 1 4
Crsproasis ——— 1 ARAE : ‘ z
2 Baarel nonbioaa-
J_\J‘—-—J : Tenucx:fr;:wabsx
g [ M
Konrpansran I/ ] L \l/
cymma xaapa ._———*' {}] 1 KourponoHan cymma ol 1
Cnopn okoHua- ola 1 1 o0 17 0 0 gy1y1
HUA
CrapToBem Bair l Cron 6ur
S Bur vernocTi

Kajpsl c noJbp3oBaTe/IbCKHMH AaHHBIMH COCTOSAT U3 ABYX CTapTo-
BbIX OJIMHAKOBbIX 0B (1-ro H 4-ro ¢j0B), ABYX OJHHAKOBBIX CJIOB, OIl-
peAensiomux 4Hcao L 0ailTOB M0/1b508aTeNbCKHX AAHHBIX (2-T0 H 3-FO
CJIOB), NOJIb30BATENbCKHX AAHHBIX, CJAOBA KOHTPOJBLHOH CyMMbl Kaiapa
H OJLHOI'O CJIOBA OKOHYaHHA.

L — uucao ot 0 go 255, BeIpaXKeHHOe B ABOMYHOM HCUHCJEHIIH.

[TpaBuna nepegauu:

R1, R2, R3, R4, R5 — 10 6.2.4.2.1.

R6 — npHeMHHK KOHTPOJMHpYET:

To CJIOBY:

— CTapToBblit OUT, CTON-OHT U GHT YETHOCTH;
0 Kajgpy:
— CTapToBble CJ0BAa B HauaJjJie y KOHUE 3arojioBKa Kaipa;
— HAEHTHUYHOCTb ABYX CJIOB, XapaKTepHU3YIOUIHX AJHHY L;
~— 4YHCJ0 NIPHHHMaeMblX ¢JIOB, paBHoe L-}-6;

— KOHTDOJIBHYIO CYMMYy Kajpa;
— CJIOBO OKOHYaHHS;
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— NpH OOGHapyXeHHH OIIHGKH KOHTPOJHMDYET HHTEPBaJ
CNOKOMHOTO COCTOSIHHSA JIMHHH, OnpeJeieHHEIl B COOTBETI-
CTBHH ¢ npaBuJoM R7.

Kanp Gpakyercs, ecan X0Ts1 6Bl OAHH H3 KOHTPOJHPYEMBIX 3J1€MEH-
TOB HenpaBHJAbHHIH. IIpu MOJIOXKHTEIbHBIX Pe3yJ/IbTaTax NPOBEPOK KaAp-
Bbl43€TCsl 110J1b30BATEIO.

6.2.4.2.3 ®opMaT Kaipa H3 OTHAEJHbHHX KOHTPOJBHHX CJOB.

KoHuTpospHas kom6unanus I:

Mocneposatenskocte ~— {7 3 4 5 6 7 8 9 10 1

6utoB ® nuHun

fof1 0 1t 00 ¢ ¢+ 1]e]1]

KoHTtpoasHasa komGunauus 11:
2::;:,:0,?::‘1:-“0075__9 1 2 7 4 6 7 8§ g w1
lola 70001 o 4]1]1]

OauHOYHblE KOHTPOJbLHbIE KOMOGHHALMH MOLYT HCNOJNb30BATHCH
ANsi nepeiayd ONPeLEJIEHHOH KOHTPOJbHOH HHMOpMaUuu, Hanpumep,
NMONOXKUTENbHOH KBUTAHUMH. [IpnMeHenue Takux KoMOHHALHMA onpeje-
aeso 8 [OCT P M3K 870—5—2.

6243 Popmar FT2: kxadpst ¢ Kodo8blM pPaACCTOSA-
Huem d=4

Kaxaunit ¢dopmar nauunaercs co crapToBoro cjosa (l 6aitr). Pas-
JIHYAIOT ABa PA3HBIX CTAPTOBBIX cioBa (KOMOHMHAIHK):

CrapTosar KombBurauna 1: l(l 0 f 0 U 1 1 1J

CTapTosar KomGunaums 2¢ [(7 g g 1 0 1 0 0

Hcnonb3oBaHne TOH MAKH MHOK CTapTOBOH KOMOWHAUUH ONpefeeHo
B CTaHZapTe Ha NpoUenyps B Kanaje nepexaad J[OCT P M3K
870—5—2.

6.2.4.3.1 Kanpu ¢popmara FT2 ¢ pukcupoBaHHOH ZJAHHON

Kazpsl ¢ HOAb30BaTeNbCKHMH JAaHHBIMH NONOJHSIOTCH KOHTPOJL-
HOfl TNOCJAENOBATENBHOCTBIO, COCTOAWMEH M3 OfHOro Oaira, Ciaenyio-
weff mocje Kaxporo 6noka us 15 6afiToB MONb30OBATENLCKUX AAHHBIX.
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MocneposatensHocTb

61ToB B8 NUHUN
L) / 2 J lf 5 6 7 8 BanTsat

CTAPWKY e
3Hadaw AN G

Craprogan koMBuHdAunA 1
BauTbl NONb30BATENLCKNX 2
s Bnok 1
NAMHBIX R
15max
KOHTPONpHan NocneaoBaTensHOCTS 1
Bantel fonb3osarens  Knx 2 EroK 2
RaHMBIX .
.
15max
KOHTPOABHAA NOCNEAOBATENBLHOCT 1
BanTbl Nons308aTenbCK X 2
" Bnok n
A3HHBIX
{3max
KOHTPONBHAA NOCNEso8aTenLHOCTL 1

IlpaBuaa nepenauu:

R1 — cnokoiigoe cocTosiHHe JHHAK — ABOUYHAA |;

R2 — mnepBnik 6aliT B Kagpe — cTapTOBOE CJOBO;

R3 — noJp3oBateabckHe pgaHHble (Ao 15 6ailt) nonoaHsAmTCA
KOHTPOJIbHBIM OaHTOM;

R4 — XOHTpOJbHAsi MOCJAEAOBATEJNBHOCTb (OPMHPYETCH KOJOM,
obpasyemMbpiM nojiuHOMOM X7+ X6+ X54- X2+, pomosHsieMbIM OJHHM
6HTOM YeTHOCTH Ha Bce OuThl 6J0Ka. 8 OHTOB KOHTPOJBLHOM NOCJaeO-
BaTeJbHOCTH, (OpMHUpyeMble TAKHM O0pa30M, HHBEPTHPYIOTCH;

R5 — npu o6HapyxeHHH OLIHGOK B COOTBETCTBHH ¢ npasHyoM R6
TpebyeTcsi MHHHUMaJbHbII HHTEPBAJ CHOKOHHOTO COCTOSIHHSI JIMHUH,
paBsbifi L43 6GaiiT, rae L — MakcHMaJibHOe YHCJO 6afiTOB NnoJb30Ba-
TeJbCKHX AAaHHBIX B Kajpe, npH 31oM L Menbuie 45 Gait. das
L> 45 6aiitT untepBaJs paBeH No KpaliHeir Mepe 48 6aiT;

R6 — npuHeMHHK KOHTpPOJIHPYeT KauyecTBO CHTCHaJa, CTapTOBYIO
KOMOHHALHIO, KOHTPOJbHLIE [OCACAOBATeNbHOCTH, JJHHY Kajpa H
npH OoOHapy:KeHHH OLIKHOKYM NpoBepsieT HHTEepBaJ CHOKOHHOro COCTOS-
HHSl JIMHHH, ONpeAe/isieMblii B COOTBEeTCTBHH ¢ mnpaBuaoMm RS. Kaap
Opaxyercsi, ecjH XOTA Obl OAHa H3 3THX [POBEPOK AaeT OTpHUATEJb-
HblH pedyabraT. IIpH MONOXKHTEJNBHBIX pe3yJbTaTax IMPOBEPOK Kajap
BbIJ1aeTCsl NOJNB30BATEIO.
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6.2.4.3.2 Kagpu dopmara FT2 c nepemenHofi ANHHOH.
[lepBblit 6J10K AaHHBIX (3aroJIOBOK) KaApOB C IIEPEMEHHOl AJMHOH
uMeeT (HKCHpPOBaHHyIo AJuHy. KaJip HauyHHaeTcs CO CTapTOBOH KOM-
GUHALMH U 3aKAHYHBAETCA KOHTPOJDBHOH MOCJEAOBATEJNbHOCTHIO. 3a-

TOJIOBOK COJepKHT A0 15 6aliTOB AaHHBIX.

DBaiit, ykassBalomwuil aJauny L, pacnosioXKeHHBA B 3arojiOBKe, Of-
peneasier uncao 6afTOB MOJNb30BAaTEIbCKHX NAHHBIX B «Teje» Kalpa.

flocneaosarenbHOCTs

—>7 2 7 % 5 67

Buton 8
e
Crepumi
BHIvauMmn
Bur

8

Baitve

CTapT083A KOMBUHaUUA 1
Anuna [ 1 T
2 3arongeox
BaiTh nonb3opaTenscknx Erox 0 dmkcuposannol
RAHMBIX . Anutsl
13max
KOMTPONLHAR NOCNEAOBATENLHOCTS {
Bante nons3osarenscrnx ? Bnox 1
AaHHsIX .
15rmax
Teno nepemeHHO
KontponbHan nocneaosatensHocTs 1 ANVHbLI
BainThl nom3cearenseknx ? /P
BAaHHBIX * Bnok n
:
15max
KonTponeHan NOCNeAOBATENLHOCTL 1

TlpaBuna nepenauu:
Ot R1 0o R6 110 6.2.4.3.1.

d=6

6.2.4.4 Kanpel ¢opmara FT3: kanapel

C KOJOBBIM pacCTOABUEM

Kaxaplli Kagp HayHHAeTC Co CTapToBoi KoMGuHauun (2 6Gaiira).
HimeloTcsi aBe pasyHuHble CTaPTOBblE KOMOHHALUH:
craproBas xoMOuHauus 1: 0000010101100100
craproBasi KoM6uHauug 2: 0001 001000111101

IlpuMeHeHUe TOHl HAM HHOH CTapTOBOH KOMOHHALHU OTpeneseHO B
I'OCT P M3K 870—5—2 na npoueaypbl B KaHaJax nepefayH.
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6.2.4.4.1 Kazpsl ¢ pHKCHPOBAHHOM AJHHOML.

Mocnenopare LHOCTL

Froct P M3K 870—5—1—95

v [ 4
bvros 5 7 2 J 4 5 6 7 8 6am
nMHI
Cragtumn --.-—__.ql +
3ravaumn 7
Gur CrapToBan KOMBIHAUNA 2
banTel nonb3oBaTENBLKUX 2 6
RaHHBIX . nok 1
.
16max
KOHTPONBLHAR NOCNEROBA RNBHOCTL é
Bantbi NOMbioRaTEALEKMUR ?
LARHBIX : Brow 2
16max
KOHTPORBHAA NUCIERCRRTENBHOCTH é
BanThl NOAB30RATENLCK. X Z Brox n
A3HHBIX
16max
KOHYpOanaH NOCNEACRATAIIbHOCTE é

IlpaBuna nepenauu:

R1 — cnokoHHoe cOCTOsIHHE JIHHHU — ABOHYHaA 1;

R2 — nepsrle aBa 6alTa Kajipa — cTrapToBasi KOMOUHaLHsA;

R3 — no 16 6aiiToB 1nOJb30BATEJbCKHX JAHHBIX JONOJHSIOTCS
16-6UTHOI1 KOHTPOJIBHOH IOCJIEL0BATENbHOCTDIO;

R4 — koHTpoJbHasi TIOCJEJ0BaTeJbHOCTb (GOpMHpyeTcs KOIOM,
obpasyeMbiM noJiHHOMOM X164 X134 X124 X1 L X10 L. X8 | X5 X241,
16 6uUT KOHTPOJBLHOI NOCJEAOBATEJbHOCTH, TEHEPHPYEMOH TakUM 00-
pasoM, HHBEPTHPYIOTCH;

R5 — npn o6HapyxeHHH OWHOKH B COOTBETCTBHH C NpaBuioM R6
TpebyeTcsi MUHHUMAJbHBIH HHTEPBAJ CIIOKOHHOIO COCTOSIHHS JIHHUH
L+4-6 6aiit, ecam L — uncao 6alTOB NOJb30BaTeNbCKHX JaHHBHIX B
Kajpe MeHpme 48. las L>48 6aiiToB HHTepBal [0JXKeH OBITb He
MeHee 54 6aiiToB;

R6 — npHeMHHK KOHTPOJIHPYET KauecTBO
KOMOHHANMIO, KOHTPOJIbHYIO IOCJAEJ0BaTeJbHOCTb, IJHHY KajJpa H
npu obHapy»KeHHH OIIHOGKH KOHTPOJIMPYETCS HHTEPBAJ CHOKOHHOIO
COCTOSIHHSl JIHHHH, ONpefesiIeHHBH B COOTBETCTBHH C NpaBHioM RbS.

CUriaJia, CcTapTOBYIO
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Kaap 6paxyercsi, eciin XOTsi Obl OJHa W3 3THX NPOBEPOK Aaer OT-
pHIATebHbIH pe3yabraT. IIpH NOMNOKHTE/bHBIX pe3yJabTaTax INpOBep-
KH Kaip BblAaeTcs M0Jb30BATeNIO.

6.2.4.4.2 Kaaphl ¢ nepeMeHHOH AJHHOMN.

[lepBuiii 6J0K AaHHBIX (3aroJIOBOK) Kajipa C NepeMeHHOH IJIHHOH
HMEET (PHKCHPOBaHHYyO AJHHY. Kaip HaduHaercs €O CTapTOBOH KOM-
OHHAUMH M 332KAHYUBAETCS KOHTPOJBHOH IOcCJen0BaTe/qbHOCThIO. Co-
Aepxut Ao 16 6aiiT AaHHBIX.

bBafit a/nuHbl, pacnosioXKeHHbId B 3aroJioBKe (DHKCHPOBAHHOH AJi-
Hbl, ONpelesseT 4ucJjo 6aidTOB NOJB30BATENLCKHX HAHHBIX B «TeJe»
Kajpa.

NocnenosatenswocTs

Gutoee el 4 9 3 & 5 6 7 8 Baiitel

nuun

Crapwui *
IHANAWN A _1 .
Gur Craptosar koMBuHayma é T
Drwna L 1
2 3aronoaox
Baktei 1onL3083T8RLCKUX . o 0 BuKcupoBaHon
AAHHBIX - AOK AnvNei
f6max
1
KONTPONLHAR NOCNEBAOBATENLHOCTS 2
BaaTer noneaosarensciux ? T
ABHHBIX : Briox 1
16max
7 Teno
KOHTPONbHAA NOCHEAOBATENLHOCTL b4 aepeses <04
ANHMB:
{
BaliTes nons3oeat z
B3TeNbCKUX . Baox n
RaHHbiIX .
.
16 max
f
KORTPORLHAR NOCACROBATENLHOCTL 2

[IpaBuna nepepauu:

OT Rl 10 R6 no 6.2.4.4.1.

6.2.5 CunxporUu3ayus 6 KQHAAAX C8A3U C 4ACTOTHOU modyaayued,
UCNOAL3YIOWUX BbLKAIOYCHUE Hecyuel 4acTOTbL

«CnokoiiHoe COCTOSIHHE JIMHHH» XapaKTepU3yeTcs BLIKJIUYEHHOMH
HECYULEeH.
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Tlocne BKAOUEHUS Hecylleit nepel HayaJoM NEPBOrO kaapa HeOO
XOJAMMO IlepefiaTh MHHUMYM m OHTOB CIIOKOHHOrO COCTOSIHHSI JIHHHI
(1), yrobyl npHHUMaeMas Hecylllasi yCTAaHOBUJIACH

Ilocae mepemaun mocJenHero xajipa nepej] BHKJIIOYEHHEM Hecyuied
HeOOX0AMMO NepenaTh OJHH OHT CNOKOHHOIO COCTOSIHHA JuHnu (1).

llpuMeuanue — [lAUTeAbHOCTh HEOOXOAHMOrO HHTEPBaJa CHOKOMHOrO COC-
TOAHHUS JIHHHH 110CJe OOHApy:KeHHst OIWIHOKH B 6/10Ke MOXKeT OBITb )CTaHOBJEHA Me-
Hee YKa3aHHOH B 624, €CJaH JISl CNOkOHHOFO COCIOfAHHSI JIMHHHM HCIIO Th3yeTCS BBl
KJIIOYeHHe Hecylen

6 26 Ilpumenenue ycTAHOBACHHBLY KAACCO8 hOPMATO8

®opmar FT1 1 ¢ koroBuM paccTossHHeM d=2 B OCHOBHOM HCMOJb-
3yeTcd JUIA NMPOCTHIX UHKJIHYECKHA CHCTEM C HM3hHMU TPeOOBaHHAMH K
JIOCTOBEDHOCTH 1 aHHBIX.

®dopmatr FTL.2 ¢ konoBeiM paccrosuueM d=4 u ¢popmat FT2 uc-
NOJIb3YIOTCS B CHCTeMAaxX YNpaBJjieHHst ¢ GoJjiee BBICOKHMH TPeGOBaHHUS-
MH h [OCTOBEPHOCTH AaHHBLIX, a ¢opmaT FT3 mnpurosen nus cucrem ¢
0c060 BLICOKMMH TPeGOBaHHSIMH K JOCTOBEDHOCTH HAHHBIX.

6 2.7 Ilpumenenue HDLC-nporokoroe

[Mporokon HDLC (ynpasienue xanarom nepedauu OanHblx 8b6LCO-
K020 Yypo8HA) B OCHOBHOM HCIIOJb3yeTcs AJISI CHHXDOHHOH nepenadd
JaHHBLIX 110 KaHaly C MaMsATbi0O M NMpeJHa3HaueH [Jsl AYIJIEKCHOj Ie-
perauH C pa3MepoM OKHa GoJbliue egnHuubl. Hcnoap3oBanne HDLC-
KajJpoB B TejieMexaHuke TpeOyeT HEKOTOPOH MoaepHH3auwu. Hemomu-
¢uuupoBannsie HDLC-nporokosel o6ecneyHBalOT 3alluTy kaipoB
nepeMeHHOH [JHHbl OT HEOGHapyXKeHHBIX OIMHGOK TOJBKO ¢ KOJOBLIM
paccrossHueM, paBHBIM |, UTO O3HauaeT BO3MOXKHOCTL TNOSIBJEHHS He-
o6Hapy>KeHHOH OMOKH B COOGIEHHH NPH HCKAaXKEHHH ONHOTO GHTa B
kanape KopnoBoe paccTosiHHe MOXKHO yBEJHYATb JO 2 H0GaBJeHHEM
H36EBITOYHOCTH ¥ AOMOJHHTEJLHOO KOHTPOJS 3a NEepeMeHHO# NJHHOM
Kajapa Mg paspellleHHeM TOJbKO (HKCHDOBAaHHOH JJIMHBI KaJpOB.
Uro6bl JOCTHYR KJacca AOCTOBEPHOCTH paHHBIX 12 niam I3, Heo6xoam-
MO ONpEeeJIHTh COOTBETCTBYIOLIHe NpOLEAYPH Nepefadyd Ha YPOBHAX
Bbillle YPOBHsl KaHaJja, BhI3bBalollhe jAalibHelllee yMeHblIeHHe (-
(eXTHBHOCTH INepeladH.
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ITPHJIO)KEHHE A
(o6s3arensnoe)

BAWAHUE KOHTPOJA KAYECTBA CUTHAJA HA 30 HEKTUBHOCTD
NEPEAAYU U JOCTOBEPHOCTD AAHHBIX

Jlw6ast mepemaya HAHHBIX TPefyeT nmepegaud 3JEMEHTOB CHrHA/A, BhIPAXKAEMbIX
uepes (H3HYECKHe NapaMeTPhbl, TakHe Kak AMIIHTYAA, 4acToTa, (paza, AJAHTENBHOCTH
HMAYJbCOB H T. I. 3HAUEHHSA 3THX NAPaMeTPOB OIPAHHUEHBl JHCKPETHHMH JIOMyCKa-
MH, KOHTPOJHDYEMBIMM INIDHEMHHKaMH: €C]H NapaMeTP NPEBHICHT YCTAHOBJEHHBIH
JIOTIyCK, TIPHEMHHMK BBIZAET CHrHaja OOHAPYKEeHWs HapylleHHs KayecTBa CHrHana.

XapakTepHCTHKH IIPENeOB KayeCTBA CHCHA/a, HX KOHTPOJb, 2 TaKKe HCIOh-
3yeMbili MeTOJ CHMHXPOHH3AIMH YCT2HABJHBAIOT COOTHOLIEHHE MeXAY OTHOLIEHWEM
CHrHAJI/MOMEXa, 4YacTOTOM HCKaMeHH§ OuTa (4acTOTOH HeoGHApYXKEHHRX HHBepcult
6uTa), yacToToli crHpaHus GUTOB (4aCTOTOH MOABJCHHA GHTOB C HEVAOBJIETBOPUTCIb-
HBIM K44CCTBOM) 1711 HCHIOMb3YCMOrO KaHasa nepeiad AaHHbIX,

DTH COOTHOWEHHS MOryT GbITh M3MEPEeHbl HJH PAcCYMTAHbl HA MPOCTHIX MOJJSIX
KaHala cBA3M, Hampumep, BJMSIHHE KOHTPOJSL TPEAeNOB ZONYCTHMEIX HCKaxeumi
CHrHaJIa B ABOHYHOM KaHaje CBA3H C 6asoBoil monocoil Moxer O6BITL pacCyUTAHo,

KaK YKa3aHO Huxe.
Ecau cumBoab 6uTa B ABOHYHOM KaHaJ/ie nepe/lad’ NeKOAHPYHTCA OJAHHM CKa-

HHPYIOWEM HMMIYJbCOM B LEHTPe GHTA, TO B 3TOM cjyuae HeT KOHTPOJIS KauecTBa
curHana (cm. pucyHoxk A.la). Kak ToJbKo BpeMsl HapacTaHHs CHrHala OTKJOQHHTCS
Gonee uem Ha £0 Y anurenvHocTu O6uta T, dukcupyercst omubxa B Gute.

Cunras pacnpenesenne myma HopmanbibiM ([ayccoBckum) c HyJeBHWM cpegHuM
¥ C HODMHUDOBAHHHM CPefHHM KBafPaTHYECKHM OTKIOHeHHeM s==1, MORY4HM:

p -erfc|T/(2V'2 )] = BeposTHOCTh HCKaXeHHii GHTa; (A1)

g==1—p==BepoATHOCTb NPaBHIbLHOrO NpueMa 6uta,
X
rae erfe(x) -1 2.V R Y e "da
0

00603HauaeT 10N0JIEHHC J1O0 CAHHHLBl HHT1¢rpaaa BCPOATHOCTH.

KauecTBo CHrHala KOHTPOJHpYeTCs, €CJAH ONPOC CKAHHPYIOUIHM HMIYJbCOM B
ueHTpe Kamjaoro GHTa OylAeT 3aMeHeH ONPOCOM KaXAOro GHTa B TPeX OT/AeNbHBIX
y3KHX BPEMEHHBIX HHTEpBaJax (cM. pUcyHok A.1b):

— OAMH y3KHH BpeMeHHoHl HHTepBan — D<q<+D, KOTOPHI XapakTepHsyer
AONYCTHMBIT npeaea uckaxeHui GpoHTa curiana;

— JBa Y3KHX BPeMeHHbIX HHTepBaaa (—T-+D)<r<—D u D<r<(T—D), koto-
pH€ XapaKTepH3YIOT HApYIIEHHe AOMYCTHMOIO Npejena HCKaXKeHHil QpPOHTa curHaxaa,

Ecim ¢dpoH1 cHrgana nomajiact BHYIPb BPCMCHHOrO HMHTcpBAaa =D, 1o 6uT
MoKeT ObiThb AEKOJAHDOBAH KaK NPABHIbHbI € BEPOATHOCTBIO ¢ M KAK HENpPABU/b-
Hbli — C BEPOSITHOCTDHIO P.
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a) b)
| Tdum | 1dum | KuMTuenan tdum  1dum KM Cuzran
€ ke "‘>| be——ale—
| { /( V : L
' q I f] / ] l/ q' W 7
<_£+ | A ”/uP{ /,lp' o
> risy r r
Lo 5 | 1 I L //A‘ Il A !
-2T Tz 0 nzT Fig -2r T 0 r 2r
I +7
Pyumnyun Dynnuun
[IROITIHG €177t nROIHOCITIU
A Beposmuocmu A Bepoamuocmu
UCKAMEHURA UCKOMEHUR
/’\CU«.’HGIIQ /fﬁhcueua/m
g éu .
p P Z E"
r rlp' [tie
i I} I | 1 / /‘ 1 I
-eT T -z o 72T 77 0 T 27
* KUM — Koa0Bo-uMnyJLcHas MOAYIAINS,
JlHanasoHbl MPUHATHS DCUIGHHI O CHr- g’ — o6aacTb NpPaBUABHOIO NPHEMA;
HaJge: p’ — obgsacTs omubouHOTO NpHEMa;
¢ ~— 006J1aCTb NPaBHJILHOIO TIpHeMa; r — o6aacTb CTHpPAHHS C KOHTPOJEM
p — obnacTb oWIHGOYHOTO MpHema; KaveCcTBa CHrHaJa
T — BpeMs.
Her konTtpons kayecTBa; Ecte KoHTposb XavecTBa:
JOMYCTHMBIA TIpejes UCKameHHH D= JAOUYCTHMBLR NIpeed HekameHi D <
=450 % <+5) %

a) 6e3 KOHTPOJIA Ka4eCTBa cHMrHaja; b) ¢ KOHTpoJieM KauecTBa CHrHana.

Pucynox A.l1 — OGnapyxenne 6¥Ta curnasna

Ecsn ¢poHTr curhala nonalaeT BHYIPL OAHOTO H3 BPCMCHHBIX HHTEPBAJIOB r, TO
¢GuKcupyercs MmI0X0e KayecTBO CHrHaja., B 3TOM ciyuae BepOATHOCTh TpueMa He-
NPaBMIbHEIX GHTOB (OIIHGOYHBIX) H BePGATHOCThL NpHEMa TpaBHJbHBIX GHTOB Bhipa-
KAeTCH KaK:

p' —erfc (T DYV Z ] —erfc(T+D)Y V2 | erfe|(2T DR)1}'2 |
erfcl2T DY V2 1 F... - ...
¢ 1 erje(DY2).
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BeposiTHOocTe cTHpaHHA 6HTa (r), BHI3bIBaeMOro HCKaxKeHHeM, OGOJBIIHAM YeM
iT+D|, cymecTBeHHa TOJbKO NPH OYeHb BHICOKOM YpOBHe mnomex (p—0,5). Ilpu
OLlEHKe BJIHAHHSA IUHPDHHBL npefena 4-D Ha JONycTHMBble HCKaXKEHHS CHIHajla €0
MOXHO IIpeHe6peyb.

C 3TdM ympoweHHEM TOJMbKO MEpBLIE Ba WieHA BblpaxeHHs JJad p’ fawT cy-
[IeCTBEHHHHA BKJ/aj B 3HayeHHE BEPOATHOCTH HCKa)KeHHs GHTa; BHpaXkeHHs aias p’
H ¢’ MoryT GBITh HDENCT2BJEHB Yepes pakHee NOJYYEHHYIO BEDOSTHOCTb HCKaAXKeHWH
6ura p (cM. ypaBHeHHe A.l):

P =erfe(2(1 -DT)erfc™! (p)];
q' - 1—erfc[(2DIT)Jerfc™" ()],

rae y=erfc—!(x) o6oaHauaer oGpPaTHYWw GYHKUHIO OT JONOJHEHHA A0 eAUHHIb
byHKund outn6ku x=-erfc—!(y).

3TH ABa BHPAXKEHHS ONKCHIBAIOT [ABOUYHBIA CUMMETPHYHBIi KAHAA CO CTHUpPAHH-
€M, [PeJYCMAaTPHBAIOLWHMEA TPH BO3MOXKHBIX OLEHKH Kaxjoro OuTa, a HMCHHO:

¢’ — BepOSITHOCTb NMPHEMa NPABUALHOTO GUTA;

p’ — BeposiTHocTh mpueMa owHGoyHOro OGHTa (TO €cThb HeOGHAPYKEHHOH HH-
pepcun OuTa);

r=1—p'—q¢" — BepPOATHOCTL CTHpaHus GuTa (TO €CThb OCHAPYKEHHS IIOXOrG
KayecTBa CHrHana).

AHasusupyeMblil nmpHMep, B KOTOPOM HCKAaKEHHE CHrHaJa KOHTPOJIHPYETCH OA-
HHM WJIH HeCKOJbKHMH BHIODaHHBIMH MOpOraM#, moxeT ObITh HCIOJb30BaH JJs
KOHTPOJIS 1HAlla30HOB INpeseJoB JPYTFHX [1apaMEeTpPOB CHrHaja, TNPHUMEHSICMBIX (IPH
pPa3’U4HbIX METOLAX KOAUPOBAHIIS,

BausiHHe KOHTpOJIA KayecTBa curHana HA 3¢ ¢eKTHBHOCTH NEpeiayd M HA HacCTo-
Ty TIOSIBjieHHA HeoOHAPYXEHHBIX OMHGOK H300paxkeHo RHa pHCyHRe A.2: Oaoudbiii
kox FT2 ¢ paunoit 6/0Kka n==128 GUT NEKOAHPYeTCH:

— 0e3 KOHTpOJIA KayecTBa CHrHajla (JOOyCTHMOe HCKaXKeHHe CHCHaJja B Ipe-
penax +50 %)*;

—E/ ¢ rpyGHM KOHTPOJIEM KauecTBa (ZONMyCTHMOEe HCKaXKeHHe CHrHajda B Npeaeax
+40 0) H

— ¢ OorpaHdYeHHBIM KOHTPOJeM KadecTBa (AoNyCTHMOE HCKaXKeHHe CcurHajaa B
npeneaax +30 %).

KpHBble MOKa3bIBAlOT, YTO YHCJAO HeoOHAPYMKEHHHX OLIHGOK 3HAUMTENIBHO YMEHb-
1aeTcsi ¢ yMeHbUleHHeM IUPHHBL KONYCKa NS NPHHATOTO KauecTBa CHrHaja, HO NpH
3HAYHTEbHBIX MOTEPSAX IG(MEKTHBHOCTH Iepejayl,

Bo Bcex ciayyasix MaKCHMaJbHOE YHC/IO HeOGHApYXEeHHBIX OWIHGOK HMEET MeCTo
Npn BEePOATHOCTH NCKaXeHHs OuTa, COOTBETCTBYyWOIEeH >QPEKTHBHOCTH nepepaun,
NPAKTHYECKH PABHOH HYJIO.

XapakTepHCTHKH 3G ¢eKTHBHOCTH Iepefayd Kaapa H MOCTOBEPHOCTH  JAAHIULIX
ana popmarta wiacca FT2 — 6GaoyHoro xo.a ¢ auadaoi 6Joka 128 OuT npuseiiedbl B
TabJanue.

* TIpeanosaraeTcs UCKaMeHHe JJIHTEALHOCTH CHrHaja.
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Tabanma— Xapakiepueruwli 3MeKTHBIOCTH Hicpy/l184H Kajapa

XapakTepucriaga XapaKrepitC1HKa i § ;
1Heo6HaPYXKeHHBIX addexTnrHOCTH Hlomy Li‘;‘g:‘é;;;piﬁ?ﬂaﬁ?]mpom
OMubOK nepenaud Kaipos
RO EOQ Her KoHTpo.af kauecTBa curHana
R1 El JlonycTuMoe  IICKaXKeHHe CHrHajaa B
npeienax =40 %
R2 E2 Jlonycrumoe HCKAXKelHe curiyaaa B
npeneaax 430 %
Ra
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NPUAOXEHHE b
(oGaszareavroe)

KOAHYECTBEHHASA OUEHKA NOCTOBEPHOCTH HAHHBIX
H 3¢ PEKTUBHOCTH NEPENAYH

KoanuectBeHHas OlUEHKA BEPOATHOCTH NOABJEHHA HEOOHADYXKEeHHBLIX OWHGOK K
5(¢deKTHBHOCTH Nepejlayd NPOHU3BOAMTCH AJS BCeX KJAACCOB (OPMaToB  GJOYHBIX
KOJ10B.

IleficTBHTeIbHble OIEHKH BEePOSITHOCTH TNOSBJIEHHS HEeOOHADYXKEHHHX OWHOOK H
(G }exTHBHOCTH NEpelayn AJs PasHEIX NMPOTOKOJOB SAaBHCAT TAKXKEe OT NOMOJIHHTENb-
HBIX XapaKTePHCTHK NHAJIOTOBHX NPOUERYP.

B uacTHOCTH, eciH Kajp COCTOMT M3 [ GiokoB dopmata knacca FT aauHoil n
61TOB, TO HEOGHapyXKeHHAA olwruGKa TOSBHTCA, € XOTb OJAMH U3 GJIOKOB COJEPKHT
HeoOHapyKeHHY 10 ouHOKy:

R(IFT)= [R(FT)+q}'—g™ ~iR(FT), ecan (1—q) <0,5.

3necv R(FT) o6GosnauaeT BePOSATHOCTh NOABJEHUS HeOGHAPYXKEHHOH OWHGKH B HH-
avsuayanbHoM 6aoke kaacca FT, a ¢ sepoaTHocTh npueMa NPaBHALHHX GHTOB.

b.1 ®opmar kaacca FT1.1

b1 Popmam xnacca FT1.1

n=11 bumsy

Cmapm Wugopmayun | Yemwocms | Cman

! k=8 f ! Bumst

— Koa (11, 8)

— KOJOBOE€ paccTosinye d=2;

— HHDOPMAlUHOHHBIA GalT pononHsiercs oakuM cTapToBeiM Gurom (0), omuHMm
GHTOM NPOBEPKH Ha YETHOCTb M OLHMM cron-Gurom (1),

..l OnpeneneHne AOCTOBEPHOCTH HMABHHHX

Uncno xom6unanufi ¢ Heo6HADYKEHHBIMH OWHOKAMH, COAEPIKALIHX € HCKAKEH-
HEIX GUTOB, PABHO:

A(FT1.1)e= (Y},

rae e=2 4, 6, 8.

Peay ibTHPYIOMIas BEPOATHOCTE MOABAEHHSA HeOGHAPYKeHHOH OWHOKHA:

R(FT1.1y= (36p?q7+126p*q5+4-84p5¢3+9p8q) q2,
TAE p ~— BEPOSATHOCTb NOABJEHHSA OIIIHGO‘IHOI‘O 6m'a;
g — BEPOATHOCTDL Nepenayyd npaBHJIbLHOTO GHTa.

Kon oTBeuaeT TpeGoBaHHAM kJjacca JIOCTOBEpHOCTH  jaHHBIX Il (CM. PHCYHOK
Bb.1).
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B.123¢ddbexTuBHOCTL, MEpeAayn 6JNOYHOTO XO0AA

8
EFF(FT1.1)= 11 ¢'*- 0,737t (cM. pHcyHok B.2).
100

90 |- Fr2 (i=15)

o Leo i\
FT11 \\

N

N/

S N\

3 | \\\ L

S & FT1.2(i=15) \

NEA

§ 50

Q@

: \U

§ 4

E FT2(i<1) \\ \

gm \ X
20 F73(i=71)

FTt.2(i=1) \ \
10 \
\

0
0°> 4wl ot 1w gsp
Bepormuocmes ucramenua duma

i — 4HCcaA0 HH(POPMAUHOHHBIX GafiToB B 6TOYHOM KOlde
Pucynok B.2 — 3ddexTnBHOCTL nepemauy Kaapa ans
knaccos dopmaros FTI.1, FT1.2, FT3
B.1335¢dekTHBHOCT, MepenayYn Kajfpa

Kapp, cocrosmuit us i FT1./ cnos ¢ NePBHM CJAOBOM, XapakTePHIVIOUIHM IJIH-
Hy Kaapa (cM, 6.2.4.1), umeer caenymoinyio 3peKTHBHOCTb Nepenay:

8 .
— N
1 r1)y 9 ,

rae i — uucjo 6aiTOB MOJb3OBATENbCKHX JaHHHX.

EFF(iFT1.1) -
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Bb.2 ®opmar Kaacca FT1.2:
— (Fi+118{)) — MoauduuHpPOBAHHBIA MATPDHYHBIA KOA C IPOBEPKOH HA Yer-
HOCTh B Kaxaowm Oafite;
— K0J0BOe paccrosinue d=4;
— [ — uucjo GaliToB MOJb30BATENbCKHX AaHHBIX ¢Gopmara FTI.l, aonosaHeH-
Hble apHPMeTHUECKO# KOHTPOJBHOHR cyMMoOil.

B.2l OnpepgescHue LOCTOBEPHOCTH ZaHHBX

YactoTa NOSBAEHHA HeoOHApyXKeHHBX OIWHOOK B MAaTPHYHOM KOJe C MPOBEPKOH
Ha YETHOCTh B Kax /oM GaiTe, ¢ BEPTHKAAbHOH NPOBePKOH Ha YeTHOCTH HPH MOMOLH
GafiTa MpOBEPOYHOH CyMMBI paBHA:

Lo 9 o o v [ 8\ e p
R(FT1.7)y 27 % 922, py* ¥ .z_o( . )L( ) +
1

! q+p

(0—’.0 )9"’ J‘ Lo
q+p 1 ’
rhe { — uucao GalTOB MO/AL30BATENBCKHX AAHHBIX AARK (> 1,

Baiit apHdMeTH4YeCKOH KOHTPOALHOH cyMMH Aas (opmara kaacca FT1.2 ymeHb-
LIA€T YHCJAO HeOOHAapY:KeHHbX oWHOOK npubausutessHo Ha Ko3dduuuent 0,5;
KOHTDPOJIb 32 NIPABUJbHOCTBIO CTAPTOBOTO M OKOHEYHOIrO CJIOB BHI3HIBAET YMEHbLICHHE
R(FT1.2) na xo3Q(QHUKEHT ¢''s, rjle § —— 4YHC/IO AONOJHHTEJNbHbIX KOHTPOJIbHBIX CJIOB
Ha Kaap (KpoMe KOHTDOJBHON CYMMBI). B 3TOM c/ayd4ae uacToTa IOABJEHHA HeolHa-
py:xeHHbix omwnHGok R’ pasua:

R/ (FT1.2)=0,5R(FT1.2) 15,

B cnyuae ¢ukcHpoBaHHOH AJddHB Kaapa s==2 (l craprosoe cJoBo, 1 cjoBo
OKOHYaHHA).

B cayuae xajpa nepemeHHoll aaHHB s=05 (2 craproBeix cjoBa, 2 cjoBa, oIl
pelesAarIluX AAHHY, | c/IOBO OKOHUAHHS).

Ha pucynke B.]1 mokazaHbl XapaKTepPHCTHKH BEPOATHOCTH HeOOHapyKeHHHX
ownboK B Kajppe ¢ (PUKCHPOBAHHOH HJWHON ¢ OAHHM OaHTOM MOJb30BATENbCKUX N aH-
HbIx (FT1.2, i=1) ¥ ana (UKCHPOBAHHOH AJHHB Kajapa ¢ 15 6afiTamMH nOJL30Ba-
TeAbCKHX JaHHLIX (FT1.2, i=15).

B223¢ddexTHBHOCTDL mepegaun 6a0Ka

8i P
LFF(FT1.9 —_— U s b
F(FT1.2) I . sy ¢ ’
rae i — yucao 6ainToB (CJN0B) M0Jb30BATENbCKHX JAHHHX;
S§ — UMCJA0 JAOMOJHHTENBHHX KOHTPOJLHBIX CJIOB, KPOMC KOMTPOJIBHOH CYyMMB,

Ha Kajp.

Ha pucyske B.2 nmokasanbl xapakTepHCTHKH 3(p@eKTHBHOCTH Heperaud Kaapa
A5 LARHBE 6J0K0B ¢ )} GalTOM noJab3oBaTenbekMx JaHHbix (FT1.2, i=1) n pan
GHUKCUPOBAHHOK MBI Kajapa ¢ 1D Gafitamu  MOJB30BATCAbCKHX AaHHbX (FT1.2)
i==15),

b23 ITosicHeHHuA

Gopmarel kaaccoB FT1.1 u FT1.2 xapakrepusywTcs cAcaylOUHMH oco6eHHOC-
TSIMH:

— apgmapaTHol COBMECTHMOCTLIO ¢ OONBLIHHCTBOM II€PCOHAJbHBIX M APYTHX
OBM, mpoueccopoB 1l CTAHAAPTHBIM HCHBITATCIALHBIM 060DPYAOBAHHCM;

— JIErKO H 3KOHOMHO cOYeTaloTcsl ¢ HeOGOoJbUIMM H JelleBHM 060pydoBaHHeM;

—— OAHA H Ta Xe anmaparypa olecned#BaeT mporpamMMHoe ofecneyeHHe aJd
CBA3H C APYTHMH IIHPOKO HCHOJb3YeMBIMH NepudepuiHbHIMH YCTPOHCTBaMH, HanpH-
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Mep, rpadonoCcTPOUTENAMH, NeYaTaAIOUIHMH YCTPOHCTBAMH, JAUCHJIEAHBIME TeDMHH2Ja-
MU U T. IL;

— He Tpe6yeTcs AOMOJNHHTEJbHEIX ANNAPATHHX peUleHH a4 NOGHTHON CHH-
XPOHH3ALUH;

~— HH3KOH 4YaCTOTOK NOABJEHHA HeOOHApyXKeHHHX OWHGOX Ges KOHTpOJs Kage-
CTBA CHrHajla, 0cOGEHHO NMpH BHCOKONA uacToTe omuGOK Ha 6UT (cM. pucyHOK B.1).

ITpumeuanune — PopMaT ¢ HenpephnBHOfi nepenauedt CJoB BHYTPH Kazapa,
HCHOub3YIOMWHE 8 OHT YETHOCTH (B INPOTHBONOJNONKHOCTH OOBIYHO NPHMEHSEMBIM
7 GuraM, mioc GMT yeTHoCTH WM 8 Gutam 6e3 GuTa uerHocTH), TpeBylOT ocoGoro
BHUMaHUf K Il€HTPAJbHOH ONEPaUHOHHOA CUCTCME W MPOrpaMMaM YmpasJieHHsl TocJe-
NoBaTeJbHHIM HHTEpdeEHcoM.

b.3 dopmar kanacca FT2:

6.3 Papmam wracca FT2

n=6/*8 bumer
Ungoprayun K-8
k=81 g bumesi
KowmporsHan
nacneqolamenstocmes

— Kon (8i--8, 8), i=1, 2,3, ..., 15;

— KOJOBOE paccTosnne d==4;

— obpasyrowHii noanHoM X7-X6-hX54+X241;
— JIOTIOJIHUTENLHAS IPOBEPKA HA YETHOCTD,

— HHBEPCHA BCeX KOHTPOJbHBIX GHTOE.

b3l MNosachnennus

OcoGennoctn dopmara knacca FT2:

— obecneyypaer HanGoabliyio 5¢(EKTHBHOCTL Iepefauk Kaapa AJd  Kjaacca
NOCTOBEPHOCTH aaHubix 12 {cM. pucynok B.1);

— Haubosee NOAXOAANHE dopMmaT AJS NOBHILIEHHBIX TeXHuYecKHX TpeGoBaHuil;

— dopmar kanpa (mHOrobanTHHE Gopmar) ynobeH AA% HCHOAL3OBAHHA B
CTAHAAPTHHEIX CHHXPOHHBIX Pa3BeTBJEHHBIX KaHajax Mepefaud AaHHHIX;

— xox dopmara FT2 o6pa3oBan Ha ocHoBe nukjanyeckoro BUYX-kona ¢ ykasaH-
HEIM 06pasyioui¥M NOJHHOMOM H AOMOJHEHHEM GHTOM HDPOBEPKH BCEX 3JEMEHTOB HA
yerHocth, OOosHayaercs kak (128, 120) u aBisAeTcs HENHKIHYECKUM ONTHMAJbHBM
KOIOM C KOLOBBIM paccrosiieM d==4, cojepxKamum 120 HHDOpPMALHOHHLIX GHTOB,
TO ecTh 15 HHpOpMaUHOHHBIX 0aiiToB. DTOT O6JOK MaKCUMAJbHOH AJHUHH AAs 6J0Y+
HBIX KOAOB C KOJOBBIM paccTosiHneM d=4 H 8 KOHTPOJbHHIMU OHTAMH;

— obpasyolinil NoJHHOM BHIOMpaeTcs M3 HaGopa 18 HempUBOAMMBIX TNOJHHOMOB
CTelleHH 7 TakKum o6pasoM, 4TOOH UYHCJIO HEOOHAPYMKEHHHX 4-KpaTHHX OWIHGOK GH-
JIO MUHHMANBHLIM AJs1 YKopoueHHoro Ojoka pauHoi n=16 uiau 24 6ura;

— VHBepCHA 8 KORTPOJILHHIX OHTOB yJAyulllaeT 3alINTy OT OIMMGOK CHHXPOHU3A-
1uH, obecreunsasl MHHHMaJbHBIH Bec KOAOBOro 6soxa, pasabifi 2, To ecTh, mo kpaft-
Helt Mepe, oauH pont Ha 6JIOK.

Bb32O0npenenenrne JOCTOBEDHOCTH JLAaHHBIX

Yucso KOMOHHAUHE C HeoOHapyXKeHHHMH OUIHOKAMA, COASDIKALMUX € HCKAKeH-
HBIX GHTOB B HeyKopoueHHHX 6a0kax no 128 6ur, pasHo:
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A(FT2)198,0 1—.‘128_~ [(138) 1 (=127 (t‘?(/g)J ’

rae e=4, 6, 8, ..., 122, 124, 128.
Jlasi ykopoueHHbIX GJIOUHBIX KOAOB € AJAHHOH Ga0KOB n=(8{+8 6ur), rae i=1,
, ... — UHCJO GafHTOB MO/AbL30BATENbCKHX MAHHHIX, XOpollee NPHOJHXKEHHE IJIA YTHC-
J1a xoMGuHauuil ¢ HeoOHAPYIKEHHHIMH oWHOKaMu jaet dpopmyaa:

AFT2), ~ (1) Jos,

rae e=4, 6, 8, ...
Pesynprepyiomas BeposiTHOCTh NOSABJIeHHs HeoOHApYXKEHHBIX OWHMGOK paBHA:

R(FT2),—X A(FT2), p"a" ",

rae e=4, 6, 8, ... .

®opmar knacca FT2 ynosrerBopsier TpeGoBaHHAM KJAacCa NOCTOBEDHOCTH JaH-
Hux I2 (cm. pucynox B.l). Ilpu paciuMpcHnu kaapa GaouHOro koaa 8-OGHTHOH crap-
TOBOii KomGuHauued, neo6xoaumoli npu nepegase ¢ KHM, pesyaptHpylomas sepo-
ATHOCTh HeoOHapYyXeHHLIX OIIMOOK ONpEejelieTcss YMHOXEHHeM Ha Ko3(guuueHTt ¢t

R’ (FT2) n=R(FT2)ng".

Ha pucynke B.]1 npuBeieHH XapakTePHCTHKH HEOOHAPYXEHHHX OMMHGOK A5
Kazpa c 1 GafiTOM NONLSOBATENbCKHX AanHHX (FT2, {==]) B paa xaapos c 15 Gaft-
TaMM NOJb30BATENBCKHX RaHHHIX (FT2, i=15).

B.3.3 D¢dexTHBHOCT: mepefaud Kanpa, CoAepxamero oRuH 8-GuTHHA cTapTO-
BRIl 6alT H i< 15 6afiT noNB30BATENBCKHX HAHRHX:

St 2)

{
LFF(FT2) 5 -
Ha pucynke B.2 npuBejeHH xapakTepHCTHKH S(EKTHBHOCTH Nepefaud KaApoB

ansa {==1 6afitr ¥ {=15 GafiT NO/B30BATENbCKHX AAHHLIX.
b.4 ®opmar kaacca FT3:

G4 Dromem neacca Fry

" -8t /5 5&//77/;/
| mnpopmayun K16
k=81 v 16 bumesi
HonmpolbHaA

nocaedoBamens HoCme

— Koa (8i+16, 8i), i=1, 2, 3, ..., 16;

— KOZOBOe paccTosinue d==6;

— obpasyromul noanHoM X!18-4X184 X134 X114 X101 X84 X6 X5.0 X34 1.

~— HHBEPCHA 16 KOHTPOJLHEX GHTOB.

B.4.1 IToschHenns:

— ¢opMaT pa7 mOBHINEHHWX TpeGOBaHHE K AOCTOBEPHOCTH AAHHHX B CHCTEMAX
Te/ieMeX aHHKH;

A
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— CTPyKTypa Kazpa (MmHoroGafiToBmfi ¢opMaT) NOAXOAAT AMAA HCNO/NL3OBAHHN
B CTAHZaPTHHIX CHHXPOHHHX Da3BeTBJIEHHHIX KQHAJaX mepefayd JAHHHX;

— YKa3aHHH{ HEeNpHBOJAMMHEA NOJHHOM 06pasyeT ONTHMAaJbHHfi KOX C KOAQ-
BHIM paccTosiHHeM d==6 pas GnokoB AauHOR <151 GHT;

-— o6pasyiomtid noannom BoGinpaercss w3 8199 genpHBoLHMBIX MOAHIIOMOB Ta-
KHM 006pasoM, 9TOOHl 4MC/JI0 KOMOHHAUHH ¢ HeoGHAapy>XeHHHMH 6-KpaTHHMH owHG-
KaMu OhIIO MHHMMaJbHHM JJIsi yKOpoueHHoro O6/0Ka, copepxaiero Gosee 3 Oafit
N0JIb30BATENBCKHX JaHHHIX;

— WHBEPCHSI KOHTPOJIbHEIX OHMTOB YJydINaeT 3aUIHTY OT OMHGOK CHHXPOHH3ANHH,
obecneurBas MHHHMaJbHHI Bec Gloka paBHHA 3 ¥, mo kpafiHeft Mepe, ORHE (POHT
Ha GJIOK.

b42 Onpeneachine goctoBepuocTi 1anmliby
Uncno xomMGuHauuil ¢ HeoGHAPYXKEHHHIMM OWIMGKAaMH, CONEPKALINX € UCKameH-
Holx 6nToB B 6a0Ke naunoi n==_8i, rae =3, 4, 5, ..., 18, mpHOAUIUTCABIIG PABHO:
AFT3), ~2 UL )
‘ ( n,e™ e />
roe e=¥6, 8§, ..

PesyanTupyiomas BepoATHOCTh HeoGHapyxeHHOR OIIKGKH paBHa:
R(FT3),~ 2 A(FT3), p¢q" ¢ .

dopmar kiaacca FT3 ynosJerBopsieT TpeGOBAHHAM ROCTOBEPHOCTH AAHHBIX KJjac-
ca 12 (cM. pucynok B.l). Has pacmupenHoro kajgpa 6jaouyHoro Koga ¢ 16-6utoBoft
cTapToBOi KOMOMHauueft, ucnoJansyemoro piasi KHMM cucrem mnepepaus, BepoOATHOCTb
HeoOHapYyXEHHOH OWHOKH NOCTHraeTcsl YMHOMKeHHeM Ha Kosb¢uuuenr g's:

R'(FT3), R(FT3)ng's.

Ha pucynke B.1 npuseseHH BeposSTHOCTH HeoOGHapy:KeHHHX omuGOK pAfA Kaapa
¢ 1 6afitoM noab3oBaTeanckHx AanHmx (FT8, i=1) m pas kagpos ¢ 15 Gafitamu
NoJIb30BaTeNbCKUX AaHHHX (FT3, i=15),

B.4.3 DdodexruBnocTs mepenaud Kaipa, cogepxamero ojany 16-6HTOByl cTap-
TOBYI0 KOMOHHAUMIO ¥ [< 16 GHT NOJb3OBATENLCKAX AAHEHIX:

- i i
EFF(FT3) =73 ALY

Ha pucynke B.2 mokasanb KpuBHe 3(¢$exTHBHOCTH AJs KaJpoB C OJHHM K
15 6afiTaMH naHHLIX MOJbL3OBATEJNA.
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