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[IpenucaoBue

PASPABOTAH AO «HayuyHo-Uccael0BaTeJbCKHHA MWHCTHTYT 9JIEK-
Tpo3HepreTuku» (BHHUU3I)

BHECEH MuHucTepcTBOM TONJMHBA M 3HepreTuku PoCCHHCKOH
Penepauun

NPUHAT U BBEILEH B JENUCTBHUE IlocrtanoBaeHnem loccrau-
napra Poccum Ne 153 ot 23 mapra 1995 r.

Hacrosmuin cTraHaapr CoAepX HUT TMOJHBIM AaYTEHTUYHBIM  TEKCT
MexXAyHapogHoro cranpapra MIK 870—5—1-—90 «¥YcrpoucTBa
H cucteMbl TedeMexaHukud. Hactp 5. Ilpotokoan nepepauu. Pa3s-
gea 1. Popmarthl nepejlaBaeMbiXx KaapoB»

BBEAEH BIIEPBDbIE

(€ UIIK HspatenabcTBo cranaapros, 1995

Hacrosamuft cTaHAAPT HE MOXeET OHTb MOJHOCTHIO HJAH YaCTHYHO BOCIIPOH3BEAEH,

THPAXKHPOBAH M pacOopocTpaHeH B KauecrBe OQHUHAJBHOIO M3JaHMg 0e3 paspelleHHS
loccranpapra Poccum
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FTOCYAAPCTBEHHDBIH CTAHOAPT POCCHHUCKON PENEPAUUHU

YCTPOHCTBA M CHCTEMD! TEJTEMEXAHHUKH

Yacrb 5. Nporokoanl nepenaum,
Pa3gen 1. ®dopmarnl nepeaapaeMbx Kaapon
Telecontrol equipmeni{ and systems.

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

Hara ssepenua 1996—01—01

BBOIA HASA YACTH

B HacroduieM CTAHAAapTe YCTAHOBJIEHB KOHKpETHbIe TPeOGOBaHUA (I
YCJAOBUSA TNeperadyd JaHHLIX B CHCTeMaxX TeJleMeXaHHKH, YKa3aHbl NyTu
BHINOJIHEHUSA 3THX TpeOoBaHui. TpeOOBaHUA CYLIECTBYIOIUKUX CTaHAAP-
TOB Ha [POTOKOJB Nepenayd KAHHHIX YUUTHIBAKOTCH, €CJHH OHH NOAXO-
ASAT K yCTPOHCTBAM M CHCTeMaM TeJleMeXaHHKM KOHKPETHOro BHAA
(Tumna).

ITo tepmunosorun BOC (OSI)* monear MOC — MKKTT (IS0 —
CCITT)** nenut cBA3b Ha ceMb ypoBHeu. Hacrosuiuii cranzapt yc-
TaHaBJHBaeT TpeOOBAHUA AJA ABYX HU3IIHUX YPOBHEH, a HMEHHO }Hu-
3MYeCKOr0 M KAaHaJbHOrO. B 4YacTHOCTH, CTaHZapT onpeneaser (Qop-
MaTbl JAJAd [1OCJEeL0BAaTENbHOU JABOUYHOM Nepenayd KaJapoB HPH Olpe-
JeJIeHHBbIX KJaccax JOCTOBEPHOCTH A AaHHBIX.

[[OCT P M3IK 870—5—2, pasaen 2 «llpouenypsl nepegauu,
SBJSIETCST CHACAVIOMMM CTAaHAAPTOM [AJ KanaJdbHoro ypoBHs U OoJiee
BbiCOKHX ypoBHe#. Hacroamun craggapr paccmarpusaer pacrolo-
JKefe AaHiibiX BHYTPH KaipoB HPH PasjuuyiplXx BHAAX TpapHka H
JJIsi pa3JIMUYHBbIX KOH(PUIYPaAllUH KaHaJOB CBA3H 1 CEeTeH.

* BOC — B3anMOACHCTBHC OTKPMTHIX CHCICM,
OSI -— Open System Interconnection,
*% MOC — MeayHapoLHass OpraHn3anns no CTaHjapTi3aniy.

MKKTT — MexayHapoanbiii KOHCYIbTATHBHLIL  KOMHIeT 110 Teaerpapuy o
TCACPOHUH.

1SO — International Organisation for Standartisalion.

CCITT -— International Telegraph and Telehone Consultative Commitiee

Haganue ouiipnaibuoe

2 3ak. 1030 1
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OcHoBHAas LeJb (YHKUHUH CBSI3H B INpolecce yNpaBJEHHS M KOHT-
poOJIi — JOCTUXXEHHE€ MAaKCHUMAaJbHOM  CHCTEMHOH  JOCTOBEPHOCTH,.
obecneuynBaioliefi HAEHTHYHOCTh MeEXAY (PH3HUECKUM COCTOSIHUEM Iie-
PEMEeHHBIX IIpolecca M HX NpelcTaBJieHHeM B 0a3e JaHHHX CHCTEM
TeJlIeMeXaHUKH. DTa KOHeUHas leJb He MOXeT OBITh JOCTHIHYTa MOJ-
HOCTBIO, TOCKOJBbKY HH(pOpMaUUs O COCTOSIHHUH Ipollecca 3ala3ibiBacT,
a BHEUIHHE NMOMEXH WJIH NMOBPeXJeHHS 3JIEMEHTOB MOTYyT €€ HCKaxKarTb.
CucreMa CBSI3H A0JKHaA oOecleyuBaTb BLICOKYIO CTElNE€Hb COrJIaCOBaH-
HOCTH Bcell cucteMbl. IloaToMy Merton nepeaayu JaHHBIX JOJIKEH 0O0-
J1agaTb BBICOKOH HAaJ€XHOCTbIO ¥ 3(P(PEKTHBHOCTBIO, OCOOEHHO A4
KOPOTKHX M CPOYHBIX coobumienuid. Ilockoabky gonyctuMasi LIHPHHA
NoJIOCH YacTOT B KaHaljie CBS3M OrPaHUYEHa, TO HCNOJb30OBaHUE 3TOM
I0JIOCHl SIBJASIETCS OCHOBHBIM KpPUTEPHEM IIPOTOKOJA Iepeaadyd B CHC-
TEMax TeJeMeXaHHKH ¢ yuyeTOM HaJAeXHOCTH W 3(PPEeKTHUBHOCTU lepe-

HAauH.

Ilpu naauunu noMex TpebGoOBaHUA BBLICOKOH JOCTOBEPHOCTH AAaHHBIX
U 3(QPEKTUBHOCTH NEepefayn AaHHLIX SIBASIOTCH NPOTHBOPEUYHBLIMU:
BOo3pacralwulie TpeOfOBaHHA K JOCTOBEPHOCTH JaHHBIX MOryT obecrc-
YHBATbCA 34 CUYET YMEHbIIEHHS CKOpPOCTH mnepenauyn HHpopMmauu. [lo-
3TOMY HEOOXOAHMO HAHWTH TNPHEMJIEMbIH KOMIPOMHCC MEXKAY 3THMH
IBYMsl XapakKTEePUCTHKaMH, OCHOBBIBAsACh HAa aHaJu3e TpeOOBAHUH.
J1Js1 Boibopa pelieHUS HeoOXOAHMO OOBEKTHBHOE H3MepeHHe Tpebye-
MbIX XapaKTEepUCTHUK.

[lepegaua naHHBIX — 3TO TOJbKO O4HA U3 (GYHKUHH BCEH CHCTEMBI
TejleMexaHukd. TpeGoBaHHA K CKODOCTH H JAOCTOBEDHOCTH MepepadH
JAHHBIX AOJIKHbI OLITb BHIOpPaHBI COTJIACYIOLIUMHUCH C TOUYHOCTBIO BCEH
CUCTEMBI, TO €CTh BCe NMapaMeTphl JAOJKHB OBITh corjacoBaHbl. Kpome
TpebyeMoro KOMIPOMHCCA, MEXAY CKOPOCTbLIO H JOCTOBEPHOCTHIO Me-
pelayd HUMEKTCH JAONOJHHUTEJbHbIE YCJOBUS, KOTOPbl€ BJHUSIIOT HA Bbi-
60p NpoTOKOJIAa nepefayd B CHCTEMe TeJIeMEXaHHKH, KaK NMOKa3aHo Ha.
AuarpamMmme.

1 OBJIACTD INPUMEHEHHA

Hacrosmiuu ctanpapr pacnpocTpaHsIeTcst Ha YCTPOUCTBA H CHCTC-
Mbl TEJEeMEeXaHUKU ¢ lepepadeii UHPOpPMALMY KOAUPOBAHHOH IIOCJIe-
IOBaTEJbHOCTLIO OHTOB JJisl KOHTPOJA U VIIPABJCHUA TEPPUTOPHAJBLHO
pacnpegeseHHBIMH  IIpolleccaMH. B cTaHaapTte pacCMaTPHUBAIOTCH
AaCHHXPOHHAA nepejgaya JAaHHBLIX, HCNOJb3yIOUlass MOJYAYIIJIEKCHBIE U
AyIlJIEKCHbIE MPOTOKOJIbI CBfA3H, paboTalwlive ¢ pa3MepoM OKHa, paBs-
HBIM €JQHHHULE.
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WyHKLUNOHaNbHLIE TPEDOBAK AN

Tpebyemas TpeGyeman Tpebyemoe TpebHyeman
AOCTOBEPHOCTL rOTOBHOCTL BPeMH TOMHOCTG
AAHHBIX Peaxiyvm

Bwbop
NROTOKONOB ANKR CUCTEMDLS
TENEMEXAHMNKWN

YENOBVIN TENeMEeXaHniecKon

XapaKkTepycrnku CTaHUMK

CeTH

TeppUuTOopnaneHoe

CTRYKTYpPa CeTH PACNOr0 KEHKE

nonoca 4acTor
[CKOPOCTL Nepesaun)

Fribl Nepeaasaemon
uHbOopMalUnn

YaCTATa NCraXerna
UMTAa

YUICs O CoobuleHnK
(OMKOCTL CLCTEMSI)

OOHO UK ABYHANPABNaHHan
nepenada
(TONBKOD CUrHAN3IALMUA MO

2 OBBEKT

B Hacroauiem cTaHaapTe YCTaHaBJHMBAKOTCHA OCHOBHbIE TpeOOBaHHS
K (YHKUHAM, BbINOJIHAEMbIM HAa KaHaJbHOM H (PHU3HYECKOM YPOBHSX
B CHCTeMax TeJieMeXaHHKH. B 4JacTHOCTH, ycTaHaBJHBaKTCA TpeboBa-
HUA NO KOAHPOBAHHIO, QPOpMAaTaM H CHHXPOHM3AHUH KAADPOB JAHHBIX
[iepeMeHHOd H (PUKCHPOBAHHOH [JIHHBI, OTBeUalOllHe 3aJZaHHBIM Tpe-
OOBAHUAM 110 JOCTOBEPHOCTH JiaHHbIX.

PaccmarpuBaeMble OJIOYHBIE KOJABLI NIPUFOAHBI JJS Nepegadyd Ioc-
JIEJOBATENbHBIMH KaJpaMH 110 ABOHYHBIM CHMMETPHUHBIM KaHaJjaMm
nepesaym ¢ UCnoJsib30BaHUEM MeToja JAeKOAHpoBaHUA Oura «b6e3 ma-
MATH». ITO 3HAUUT, YTO CHCHAJ, OUpEAeNseMblli KaXKbiM f1epejaBae-
MbIM OUTOM, HE JOJIZKEeH 3aBUCETh OT CHI'HAJAOB, I[epejfaBaeMbIX 0
3TOro OHra.

2% 3
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[IlpuMeuanune — B mnpouecce pacCMOTPEHHS HAXOAATCSA PEKOMEHAAUKH IJIA
VCJOBHH IepefauH AAaHHBIX, HCIOJB3YIOIUIHX METOIbl, OTJIHUHbIE OT MeTOAa MAEKOAH-
popaHug Oe3 mnaMsTH, Hanpumep, HAHCKPETHAH BpPEeMA-HMNVYJAbCHAsA MOIYJASUA
(IBUM), FIDLC u ayniaekcHBH KaHaJbHBIH NPOTOKOJ C pasMepaMyu OKHa GOJbLIHMH
e IHHHILHL.

2a. HOPMATHBHDBIE CCBIJIKH

B nacrosiuieM cTaHAapTe HCIOJb30BAHLI CCHIJIKH Ha CJEAVIONLle
CTaHAapTH:

T'OCT P M3K 870—1—1—93 ¥cTpoiicTBa H CHCTEMHI TeJeMexa-
HHKH. Hacte 1. OcHoBHBEIE noJoxkeHnHs. Paszgen 1. O6iuiue npUHUHIEL

[OCT P M3K 870—5—2—95 ¥YcTpoHcTBa H CHCTEMHl TeJjeMexa-
Hukd. Hactp 5. [Ipotokonnl nepenauu. Pasnen 2. [lpoueaypul B KaHa-
Jax nepepayu

3 TPEBOBAHHA K NEPEIJAYE JAHHDBIX B CUCTEMAX TEJEMEXAHHKH

B coOTBeTCTBHH € OCHOBHBIMH UEJSIMH CHCTEM TeJeMeXaHHKH I
crieu(pHYEeCKUMH YCJAOBHAMHM OKpyXKawuel cpelbl HEOOXOAHUMO, UTO-
Obl nmepegaya MaHHBIX COOTBETCTBOBaJa TpeGOBAHHAM, NPHBELEHHLIM
HUKe.

3.1 BHcCcoOKag nOCTOBEepPHOCTb H COBMECTHMOCTDb
JaHHBHX

IIpu TsAXKeNBIX YCJOBHUSIX OKPYXKaKWIIEH cpelbl, TAKUX KaK 3JIEKT-
POMarHuTHbLIE IIOMEXH, Pa3HOCTb NOTEHIHAJOB 3€MJIH, CTapeHHe 3Je-
MEHTOB H HaJH4yHe APYrHX HUCTOYHUKOB BO3MVIUIEHHH U CJAVUYAHHBIX IO-
MeX B KaHaJje nepejauu, tpebyercs nNpaBHJbHAs Nepejgaya JaHHbIX
[Ipu 3TUX ycaOBHSIX HeOOXOAHUMO MpeaycMOoTpeTb 3SGH@PEeKTHBHYIO 3a-
HIUTY COOOLUEHHH OT:

— HeoOHapyXKHUBAEMbIX OIHOOUYHBIX OHTOB;

— HeoOHapyxKHUBaeMbIX OIIUOOUYHBIX KaJAPOB, BbI3BAHHBIX OUIHOKA-
MU CHHXPOHH3ALHUHU;

— HeOOHapyXKUBaEeMbIX 110TEPb UHPOPMALIUH;

— MOSABJIEHHSI HeNpeayCMOTpPpeHHOH uHHpopMmauuu (TO ecTb 00pa-
30BaHHE COOOLIEHHH H3 NOMEX);

— pPa3pbiBOB WJHM NEPECTAHOBOK B CBAA3AHHLIX 3JeMeHTax HH(}OP-
MalHH.

3.2 Koporkoe BpeMs nepejgpayH B TeJeMeXaHHKE

OfecneyeHne KOPOTKOrO BpPeMEHH mnepenadyd HH@OpMalUHH OCylUle-
CTBJAIIOT NIyTeM MNPpUMEHEHUS 3(PPEeKTUBHBLIX NPOTOKOJOB mnepejauH 110
KaHaJly CBSA3H C OrPaHUUYEHHO} NOJIOCOH NPOINYCKAHHUA U HEH3BECTHBIMIM
TOYHO XaPaKTePHCTHKAMH NOMeX, OCOOEHHO /s CIOpafgHuyecKHX C000-
HICHHH.
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33 O6ecnevyeHue NOOGHUTHOHN nepegauyH JaHHBHX
(KOLOBO-MpoO3payvyHOoOH)

Ha nepepaBaeMble jpaHHble HeT HUKAKHX OrpaHHYeHHH 1O BHAaM
KoA0B. IIpoTOKOA KaHaJa nepeiayu JAaHHBIX OnpenesisieT NPHEM H Ine-
pepady I[IPOH3BOJIbBHBIX 1NOCJAEN0BAaTENbHOCTEH OHTOB OT HCTOUYHHKA
JAaHHBIX.

4 KOJIMMECTBEHHAS OUEHKA HOCTOBEPHOCTH JAAHHDbIX

KoJsiHuecTBeHHasAs OLEHKA [AOCTOBEDHOCTH AaHHbBIX B CHCTeMax mne-
perauyd HHQOPMAUHUH XapaKTepH3yeTCss COOTHOII€HHEM [JOCTOBEPHO H
HEIOCTOBEPHO NMPUHATHIX AaHHLIX. HapyweHde AOCTOBEPHOCTH JaHHBIX
Ha IpHEMHOH CTOPOHE BbI3LIBAIOT:

1) 4acToTa NOABJIEHHA HEOOHAPYXXEHHBIX OMIHOOK, paBHas

uncay HeoOHapyKEHHbIX OLLHOOYHBIX COOOMEHHH
o0l1llee YUCJIO NepedaHHBIX COOOUIEHUH

1i) 4acTOTa HeOOHaPYKEHHBIX [TOTEePh COOOILEHHH, paBHaA

YUCJAY HEOOHADVIKEHHBIX NIOTEPD COOOILCHHH
o0111ee YUCJIO llIepelaHHbIX COOOLIEeHH N

ToabkOo yacToTa NOsABJIEHHsT HEOOHAPYKEHHBIX OLIMOOK HJAH NOTEPhb
COOOIEHHH BBLISBIBAET HapylleHUue NOCTOBEPHOCTH IepenaBaeMoii HH-
¢dopmauuu. B cayuae oOHapyKeHHbIX OWIHOOK M nOoTepb COOOIIEHHH
OHH HCHPABJASIOTCA HJAH BHIABJIAKTCA (aBTOMaTHYeCcKasi IOBTOpPHAaA
nepenava MJu onosellieHue noJsib3oBatensi). OOHapyXuBaeMbie OIIHO-
KH U TIOTEPHU COOOILIEHHH MOrYT BJIHATHL HAa IOTOBHOCTb CHCTEMBI B ll€-
JoM. Ilpn BbIIBJEHHH TAKHX OWIHUOOK TMPOTOKOJ HNepefauyl AaHHBbIX
3aBepiiaeT CBOM PYyHKIIUM.

4.1 KoanmHuecTBeHHHBHE€ TpebOBOBAHHUA K HZOCTOBEDP-
HOCTH AaHHBX B CHCTEeMax TeJeMeXaHHKH

Ins nepepayud JAaHHBIX B CHCTeMaX TeJIeMeXaHHUKHU YCTAHOBJEHD
TPH pPa3JHYHBIX KJacca AocToBepHOCTH AaHubX: 11, 12, 13. Mcnoab3o-
BaHHE TOro HJIH HHOrO KJlacca 3aBHCHT OT Xapakrepa JHaHHelX. Ha
pucyHke | npuBeieHo rpaguueckoe NpeacTaBlicHHe BEPXHUX HpenesoB
YacTOTbl IIOSIBJIEHHSI HEOOHApYy»KEeHHbIX OIHO0K KR B 3aBUCHMOCTH OT
JAacTOTH HCKaxKeHuyi OHUTa AJIA TPEeX YKa3aHHLIX KJacCcoB J0CTOBep-
HoCcTH jganubiX. KoHel rpaduka mnpu 4actore HUCKaxeHUUH OHTA
p=0,5 COOTBETCTBYET CJy4Yyar MPOU3BOJbLHOrO InpieMa OUTa, TO €CTh
CHI'HAJl OTCYTCTBYeT, a NPUHUMAIOTCA TOJbKO NTOMeXH. HaKJIOH KpUBBHIX
njas p<10—% cooTBeTCTBYET KOJOBOMY PACCTOSIHHIO d AJd IpHMEHse-
MOro Meroaa KoaupoBaHusi. Tak noayuaercs O6Jaroxaps BBELEHHIO
ABOWHON JOTapHMHUECKOH WIKAaJbl I1a PHCYHKe 1 W Toro ¢akra, 4rto

0
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PucyHok | — Kaaccel 40CTOBEPHOCTH JaHHBIX

COOOUleHU ¢ d HHBEPTHPOBAHHLIMH OUTAMH BHOCAT HauboJsiee 3HAYU-

TeJbHBIA BKJAaJd B 4HCJO HEOOHApYKEHHbIX OLIHOOK npu p< 102
KauyecTBO KaHaJOB Mepejgayd JIOJKHO HeNpPephiBHO KOHTPOJHPO-

BaThca. CpelHAs BepOATHOCTb OWIHOKy HAa OUT JOJKHA ObITb MEHbLIE

10~%, 4ro6bl NOJYYHTHL TpebyeMyr OOLIYI0 JOCTOBEPHOCTb NAHHBIX H
oOllee BpeMd nepejayd HHPoOpMalLHH.

JIJ1 mu3lero kJjacca J0CTOBEpHOCTH JaHHbIX I1 Tpebyercss MHUHH-
MaJbHOE KOLOBOE pacCTosiHue d=2, B TO BpeMs, KaK AJad KJaccos [2
H I3 TpebyloTcsi KOAbl ¢ MUHMMAaJbHBIM KOJOBBIM paccTosiHueM d=4.
Kpome Toro, cyuiecrsyer tTpebGoBaHue, UTo B KJjaacce I3 yacTota nosis-
JeHHs HeOoOHapyKeHHBIX OLIHOOK He JOoJKHAa npesBbilaTh R=]10"!
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aas ai60R 4acToThl HeKaxkeHuip Oura. s uagocTpauudu CcMbicaa
3THX TpeX KJacCOB AOCTOBEPHOCTH AAHHBIX NMPENNOJOXHM, UTO HMeEerT-
cfl KaHaJa TeJeMeXaHUKH ¢ 06eslbiM 1WIYyMOM, BbI3BIBAWOUIUM YaCTOTY
NOosiBNEHHs HcKaxXeHHH Outa p=10—*% uro onpenenaser HH3KOe, HO He
caMoe Xy/liee KauyecTBO llepejauyH.

B cucreme TtejieMeXaHHKH ¢ HENpePHIBHOM Nepenayeii o 3TOMY Ka-
Haay Os10k0B coobuienuii no 100 6uT co ckopocteio 1200 6ut/c OXKH-
AaeMast BEePOSTHOCTb MHOABJACHUA HeoOHapyXKeHHBX OWHOOK B C000-
meHdH (R) W cpeaHee BpeMsl MexXJy HeOOHapyXKeHHbiMy OluHOKaMH
(T) 6yayT HMeTh 3HaUeHusi, NpUBeIeHHbIe B Tabauue.

3aBUCUMOCTb OXHJIAEMOro CpeaHero BPeMeHH MexKAy HeobHapy-
)KeHHbIMy omHOkamu T, ¢, H BEPOATHOCTbLIO NOABJCHUS HEOOHAPYKEH-

HbIX OHMIMOOK 3aa€eTCA CJAEAYIOIIUM COOTHOLLIEHHEM:

o n
-
rae n — AJHHA cooOlieHns, OUTHI:
U — CKOPOCTB nepepauu, 6ur/c;
R — BepOsiTHOCTL NOSIBAEHUS HEOOHAPYXKEHHBIX OLIHOOK.
Tabaunuma — BeposATHOCTL HOSBJACHHS HCOOHapyXKeHHBIX OWH60K B COOOLIEHHH

i CpejHee BpeMfA MeXAy HeoOHapyKCHALIMHU OIHOKAMH

4

3HaueHHe NOCTOBepHOCTH Mg n=100 6m1 non v=1300 6UT c U p=10
BepositHocth | Cpenutee npe-
Kuacce fo- ITOSIBJAEHU A M$ MEXAY He-
CTOBCPHOUCTH | HeOOHApYHEeH- | OOHapY/KeH- Tunosoe npMMeHeHHe
NAHHKIX [ HbIX OWIKGOK |HBIMH OoMINOKa-
R mu T, ¢
! -—
i1 10-6 | nenb Likanyechue  CHCTEMbl, TeaeHsMepeHue
12 10 -0 26 sert [Teperaua npum BO3HHKHOBEHHH Nepe-
KJaoueHna  (coObiTuR), TeJeCHrHaJIu3anid,
TCJECUECT
13 1014 260C0)0 aer | [lepenaua BaXKHOH M aBapHHHOH TNH-

[(bopmaxmn; TeJeyinpasJ/enHe

dp—— - —— i -

5 KOHYECTBEHHAS OUEHKA 9¢PEKTHBHOCTH NEPEANAYH

JPeKTUBHOCTL Hepefadyd HHPOPMaAUHUH ONpefessercss Kak OTHO-
HIEHHe 4YucJaa UHPOPMAUMOHHLIX OUTOB B COOOIEHHH, NepelaHHOM OT
UCTOUHMKA M NPAaBUALHO NPUHATHLIM NPUEMHHKOM, K o0WeMy ulcay OH-
TOB B IlepeJaBaeMOM COOOUEHHH. DTO O03HAYAdET, 4TO 3(PPEeKTHBHOCTD
nepegayun UHQOPMAUMH OAHOTQ HHAHUBUAYAJNLHOIO Kaipa €CTh OTHO-
lIeHMe 4McJa NPaABUJbHO NepeNaHHblX HHPOPMAUHOHHBIX OHTOB H 00-
nero yucsaa OHTOB B Kajape A.
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Db PeKTUBHOCTL Nepejauy Kajgpa paBHa

g L
n i
rne kR — 4HCJIO HH(OPMANMOHHBIX OUTOB B Ka/pe;
¢ — BEpPOATHOCTBb NPABUJLHOIO npueMa OHUTa;
n — obulee 4Hc/a0 OHTOB B KajApe, BrJAOHadA MapKep H OHTH

KOHTPOJIA OLIHOOK.

BenuunHa g BblpaxaeTcsl yepe3 4aCTOTY HCKaXKeHHs OuTa p (OT-
HOUIEHHE YHCJ/Ia MPUHATHIX UCKaXXeHWi OUTOB K olbuleMy YHCJy nepe-
AAHHBIX OUTOB) KakK g=1—p B cjaydae mepeaayd 1m0 JBOHYHOMY CHM-
METPHYHOMY KaHaJay 0e3 KOHTPOJA KauecTBa CHTHaJa.

JAns KaHaza ¢ KOHTpoOJieM KayecTBa CHUrHaJjJa (JBOHYHBIH CHMMET-
PHUYHBIH haHAJ CO «CTHPAHUEM») UACTOTA NPUCMA NPABUJABHLIX OUTOB
YMEHBHIIUTCA OO0 §=1—p—r,

CAE r -— 43aCcTroTa cTHpaHdis 6uTa, CM. HPHJAoKeHHe A,

CkopocTp nepejaun uodopmauuy B OUTAX B CEKYHAY ONpene/s-
€TCSI Kak CpceAHee YUCAO HMHPOPMAULHOHHbLIX OH10B B CeKYyHIY, nepceia-
BaeMblX OT UCTOYHHKA AAHHBIX U NPHHATBHIX KAK NPAaBUJbHbLIE MPHEM-
HukoM: CKOPOCTDL THEPEJAUM KAAPA= (3PDPEKTHUBHOCTD
[IEPEJAYU KAJIPA) Xu,
rle U — CKOPOCTH lepejayd CUrdaJga no JIMHHUW CBA3H, OHUT/C.

[Ipu pacuere obuiesi 3pPCKTUBHOCTH nepelayd HHPOpMaUHH L0
XKHbl YUHTBIBATbCH 3aJepxKKH, Bbl3blBaeMble Iiepejayecit KaJipoB OIlpPoO-
Ca, KBUTHPOBAHHSA H O0OpATHOH nepegaded.

6 XAPAKTEPUCTHKH NPOTOKOJIOB NEPEAAYH

B I'OCT P M3OK 870—1-—1 (QyHKIHH CHCTEMDBl TeNEeMEXaHHKH IOA-
pasjieJieHbl Ha ONpeAcJeHHble YPOBHH 1[0 MOJAEJIH, pEKOMEeHAyeMOH

BOC (OSI).

B HacroflweM pasjedie onpeaesiiioTCsd TOJMbKO CTAHAAPTbHl CHCTEM
TeJNeMeXaHUKH A9 PU3UUECKOTO VPOBHA U CTAHAAPT Ha popMarthl ile-
peraBaeMblX KaJApoOB AJd YPOBHA KaHaJa.

dusuyeckas nepepawpulas cpejpa, Hecyllasg jaHHble B BHJe CEpHH
6UTOB, CBA3bIBACT (PU3UMUYECKHE YACTH CHCTEM H YCTPOHCTB TeJeMexa-
Huxl, CylecTByOT cJeAyioulde BHAL KAaHAJOB [lepejayd: YacTHbIe
HAW rocyaapcTBeHHbie TeaedOHHbie KkabeaH, palHOKaHalibl, BbICOKO-
BOJIbTHbLIE JIHHUH, ONTHUYECKHE JIMHUM CBA3H H T. II. JauUiHTa I[10TOKa
NAHHBIX OT HCKAXXCHHH peadqusyercd C IMOMOIINBIO JOCTAaTOYHOH 3HEP-
'Y cCUrHaJla, 3KPAaHHPOBAHHA OT BJAHAHHA ITOMEX, KOHTPOJIS KadyecTBa
CHT'HaJa.

8
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[TapaMeTpsl CHCTEMBl AJSA Pa3JMUHBIX (PH3HYECKHX CpeA nepejayH
ycTanaBauBaTcsl B craggaprax MKKTT.

6.l PusnuuyeckKUid ypoBeHb (OKOHEeUHOE YCTPOUCT-
BO KaHaJda nepejgauu gasibx) —DCE

BJoK conpsxKeHus ¢ JHHHEH npeodpasyerT nocjef0BaTeJNbHOCTh
HHPOPMALHOHHBIX OUTOB H3 (POpMbI, TpeOyeMO Ha KaHAJbHOM YpOB-
HE YCTpoOiicTBa TejeMeXxaHHkH, B (popMy, HeoOXOAHUMYIO AJst TPaKTa
nepeauvu.

bJaok conps:KeHus ¢ JHHHEH OOBLIYHO BLINOJHAET CJeAVIONLHE
GYyHKUUH:

— npeobpa3zoBaHne CHrHAJAA;

— obecneyeHHe raJjJbBaHHUYECKOTrO pasieJieHHus MEX/J1y annapary-
DOH TeNeMexXxaHUKH U KaHalOM CBfI3H;

— KOHTDPOJb KauecTBa CHUTHAaJa;

— obecneyenye NOOUTHON CUHXPOHH3ALIHH;

— A00aBJeHHe WJIH yCTpaHeHUe NPH3HAKOB CHHXPOHH3AUUH KaApa,
€CJIH 3Ta PYyHKUHUA HE BHINOJHACTCSA Ha KaHaJlbHOM YPOBHE;

— olpegelieHHe COCTOAHHH 3aHSATOCTH KaHaJia CBfA3H, OXHIAaHHA H
[IOBPeKAEeHHUS.

MKKTT pexkoMerayeT aas ueneii ob6MeHa MEXAY yCTPOHCTBOM
TeJIEeMeXaHUKH ¥ MOJEMOM CTaHAapThl CEPHH «V» U «X» AJs1  LeneH
obmena mexkay DCE u DTE.

XAPAKTePUCTUKAMH (PHIHYECKOr0 YPOBHA, OTHOCALWHUMHUCH K JA0CTO-
BEPHOCTH AaHHBIX ¥ 3 (PEKTHBHOCTH NEPEAayH, ABISIOTCA: CKOPOCTD Iie-
peapayd CHrHaJjda, NOMEeXOYCTOHYHBOCTb, OTHOLUCHHE CHUrHaJd — NoMe-
Xa, BEPOSATHOCTh UCKaKeHHH OuTa, BEPOATHOCTh CTHpaHHA OHTa (CM.
npuaoxenue A).

6.2 KanaabHBH YyPOBEHbD

KanaabHBIH ypOBEHb Hepelauyd AaHHbIX o0eclieuMBaeT pueM, Ipe-
ofpazoBanue U ynpasieHude Oo0CHAYKMBaAKOIUMU QYHKUUAMH Nepefauy,
HeoOxoaHMbBIMHU AJA 60Jiee BLICOKHX YDPOBHEH.

HemnpepoiBaeMasa npoueiypa nepearayd Kajapa KOHTPOJAUPYETCH CBO-
eBpeMerHHo. (CooluleHHe o0 ycneuwlHod nepeaave HJAY OWUOKAX nepe-
naetcd Ha 0oJee BLICOKHH ypOBe€Hb BMecTe ¢ cOOOHieHHeM O COCTOS-
HUH KaHaJOB CBSI3H W annapatypbl. B 4aCcTHOCTH, BBLINOJMHSIIOTCH CJie-
AYIOIUHEe (PYHKUHU:

— ofecneuyeHye JOCTYNA K TPAKTYy nepesauy,

— 3aJlaHHe NOCJIeA0BaTEeNbHOCTH KaapaM COOOLIEeHHH H pacliHg-
POBKZ 3TOH NOCJAeA0BaTEJbHOCTH;

— Jpo0aBjeHHe HJIH yCTpaHeHHEe MapKepoB KaApa, ecjad 3Ta (QYHK-
1IN HE BBINOJHSETCH B OJIOKE CONPSAKEHUS C JHHHeH;

~— Oo0HapyxKeHue oNOO0K CHHXPOHK3aUUU KaApa;
— 0OHapyXeHHe OUIHOOK pa3Mepa Kaapa;
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—— KOHTPOJIb UCKAXKEeHHUH CHrHaJa, ecJd 3Ta (bYHKUHUSA HE BHIIIOJHA-
eTCcs B OJIOKE COINPIKEHUA C JJHHUEH;

— OMpeaeJeHHe KalpoB, aJApecOBallHbIX BHI3LIBAEMOM CTaHILHH;

— npeaynpexAeHHe Nepeaayd cO CTaHUHUH 0e3 HeoOXOAHMBbIX HH-
TEPBAJIOB;

— 3allHTa COOOLUEHHH OT MOTEPL H OWHOOK B lpepeaax 3aiadHHOH
JOCTOBEPHOCTH JaHHBIX NyTeM GOPMHUPOBAHUA KaApoB ¢ OOHapyxKe-
HHeM OLIMOKH, yKaszaHueM OOHapyXKeHHhX OiubOK U yrpaBJeHUueM
COOTBETCTBYIOUIHMHU NpoUeaypaMH HcnpaBieHus OIHOOK;

— coo0LieHHe 06 yCTOHYHMBBIX OIIMOKAX nepeaayH,

— COOOLIeHHE O COCTOSSHUH KOHPUIYPaAllY JIHHUHN CBA3H;

IIpuMedanune — Wnbopmauuonusle noJs B TEAEeMeXaHHYECKHX KaJpax
OOLIYHO COZEPIKAT OT OAHOTO A0 HECKOJLKHX COTeH DaiTOB;

— MepeKAIoUYeHHe Ha pe3epBHBLIA KaHaJ, IIPH HEOOXOAHMOCTH;

— TNoAjepKaHue PYHKUHUN 3a0yCKa U 3KCIJyaTalUH.

6.2.1 Kzaccet opeanusayuu nepedauu

JIN BLINOJIHEHUSI HEINpepbiBA€MbIX MNPOLEAYP HCHOJB3YIOTCA CJe-
AyIOIIHe TPH KJacca OpraHu3ailuu rnepegauyd, npuBejeHHbie B Tab-
JINHE:

Tabauia — Knaccel oprand3atny nepegaun

KaaCchi opradf-
A3LUU nIepenauy PyuKIHH [losicHeHHe

Al i

S1 [TOCbIJIKA /BE3 OTBETA [Tepenaua  cooOuweHHH; HA
| MOATBEPXKIAEHUSI, HU OTBETA He
TpebyeTcs Ha ypoBHE KaHana

) - - T

S2 [TOCDIJIKA /TIOJTBEPX- | Ilepenaua  cooblieHHi  Ha
NEHHUE ypOBHE KaHaja  3anpaui4paert-
(A MOATBEpIKJeHHe  MpHeMa
(KBUTAHILHHA)

B i M ——— - i - - iy e ol i S . i

S3 3AITPOC/OTBET [Tepenaua 3anpoca; OTBeT
3anpailuBaeTcs Ha  YpOBHE
KaHaJa, OTBET MOXXET COACPKATH
NJaHHLIE HWJH OTKa3 B TMpHEME
(OTPHILATENLHYIO KBHTAHIHIO)

L

Kanace S1, TTIOCBIJIKA /BE3 OTBETA, ucnoab3yercd B LHKJIH-
YECKHX CHCTEMAaX C ONpPOCOM HJHM B CHMIJIEKCHBIX CHCTeMax nepenayd
6e3 ob6patHoro kagaaa. OQuubku B Kaape, oOHApPYyKeHHbIEe MPH NpHe-
Me, BBI3LIBAIOT MOTEPH COOOLIEHUH.

10
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Kaace 52, [HIOCDIJIKA /TIOATBEPXIEHHWUE, ucnoassyercs npu
nepepade HHQOPMAaUHH, BBI3BAHHON CJAYYAHHbLIM COOBITHEM, WJH MpH
CnopajgHYeckon nepepade. Ha ypoBHe KaHajsa Ha NPUEMHOH CTOpOHE
HPOBEPAIOTCS HPpHHHMAaemble CcOOOHICHHSA: ecdsl  He o0BapyxKarcs
olHOKH 4 cBOOOAeH npuHeMHBI Oydep, TO Ha NEePeLarULyi0 CTOPOHY
Oyaer lepeiaHo RDOATBEPIKAEHHME NpHeMmMa (nOJOXKUTe/NbHas KBHUTAH-
nus). Ecad npuemHblii 6ydep 3aHAT — nepejgaeTcsd 0TKa3 B IpHeMe
(orpuuartesanHas xBuTanuusa). Ilpy oOHapyxenud owubOK B Kaape
OTBET HE BblAaeTcsd, U cooDMeHne cOpachBaeTcs.

Ha nepepaloniesi cropoHe MoxeT ObITbh IIPUHAT APYrOH 3anpoc NocC-
Jie 110JIy4YeHHs NOATBEPXKIAEHHHA npHeMa. ¥iMeeTcsi TakXKe BO3MOKHOCTD
coo0ULaTh O NOJIYUEHUH NOATBEPXAEHUS nNpUeMa Ha BHICWHE YPOBEHB.
Ecan noatsepkKaeHue npHeMa He nNoJyyeHo, Jnepejada COOOLLECHUS
nosropsdgerca. Qcoboe BHUMAHHE HAZ0 0OPATUTL Ha UHPOPMAUUIO IIPH-
panieHHs, Tak KaKk B 9TOM cJydade HENoJNyYeHUe IMOATBEPKACHHSA
NpHeMa He BbI3bIBaeT INOBTOPEHHS BBIXOAHOH HHAOpMAaUUH HA INPHEM-
HOH cropoHe. HapylueHus Taxkoro poxa MOKHO H30exkarbh, Hanpumep,
IOCJIe10BATEJbHOH HYMepaluell KaaApoB HJH IIpeABapHUTEJbHBIM 3ajxa-
HHEeM TOro, 4ro Oydep NpHEeMHOH CTAHUHMU NPABHJABHQ NpPUHHUMAET CO-
OOLLeHNs] 10 T€X OOop, [O0Ka He NMOJYYUT Kajp, [0Ka3blBamwUWHK, 4YTO
nepepamulas CTAHUMA He MOBTOPSET NpeablAyUHid Kaap. Ecan omnpe-
NCJAEHHBIH HOMEp NOBTOpSAEMOro coofuieHusa octaercsa 6e3 NoATBEpP K-
NEeHUSA (IIOJIOKHTEJbHOW KBUTAHLHH), TO nepenaercs HHPOpMaLus
«omubka nepenayn» Ha 0O0Jiee BLICOKHH ypOBEeHb Ha Nepefaroliei
CTaHIHH, ¥ coolllieHlie B KanaJjie cOpachiBaercs.

Kanace S3, SATIPOC/OTBET, wucnoawssyercs aJii BbIIOJHEHHUS
onepaiyuy «4YreHues., YpPOBEeHb KaHaJa NPHEMHOH CTAaBUHUU BHAAeT
3anpolleHHble JaHHbLIe, eCcJIM OHH HMeloTcsa. B NMpPOTHBHOM cJyuae Mo-
ChlJIdeTCs OTpHllaTe]bHass KBUTaHUUsA. OTCYyTCTBHE OTBeTa CBHAE-
TeJbCTBYeT 006 0OHapyxeHHU OHOO0K B Kaape.

YpoBeHb KaHaJa 3allpallWBaloulefi CTAHUHUU NOBTOPAET leperady
3anpaliuBaeMoOro Kaapa, €cJgd HeT OTBeTa HJH OOHapyKeH Hempa-
BUJNbHBIH OTBeT. Ecju onpenesieHHOE 4YHUCJAO 3alPOCOB HE INPHBOJHT K
ycnexy, To Ha 0oJiee BLICOKHH  ypoOBeHb  nepepaercs HHpoOpMaUHs
«omiubKa nepepayu», B IIPOTHBHOM (Jlyyae BbiaeTcd IOJYUYEHHBH]
OTBeT.

B 3aBHCHMOCTH OT KOHQHUIypauHH CEeTH BCE TPH KJjacca OpraHH3a-
WK TIIEPELaUH OTHOCATCH K nepegavye HHPOpMAUHH MEXKAY OLHOH iie-
penalplued CTaHUHeH H:

— OJHOH CTaHlHel Ha3HayeHHs (OAMHOYHLIM ajgpec);
— TPYNNOH CTaHUMH Ha3HayeHus (rpynnoBOH ajapec);
— BCEMH OCTaJbHLIMH cTaguMAMH (OOULIHK aapec).

1
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Tpu kJacca OpPraHM3alMy nepefayd HCHOJAB3YIOTCS NPH Tpex OcC-
HOBHHIX METOJaXxX 3alyckKa nepenaud, onucadgelx B 6.3.2 TOCT P M3K

870-—1—1 u npuBeaeHHbIX B TabjauLe:

Tadanua— MceToasl 3anycKa nepeldyd

MeToa 3anvcxka nepepavi h.race oprauMszaniyu nepegay
[Ilukanyeckasa nepepaua Knace S1 — [IOCBIJIKA /BE3 OTBETA
[lepepnaua npu msmencann cocrosuusa | Kmacc S2 — [TOCBIJIKA /IIOATBEP K-

(cnopannueckas nepenava) JIEHWE
[lepenaua mo samnpocy Knace S3 — 3AIMPOC/OTBET

s— v e —

— I il —_ . — —

6.2.2 Jluanroeosoie npoyedypeol

Pa3noobpa3de 1npuMeHsieMbIX [AHAJOrOBBIX MPOLEAYDP 3aBUCHT B
3HAYNTEJBHOH CTENEHU OT TpeOOBAHMH KOHKPETHOro I10Jb30BaTeli.
KpoMe npaBsuJ Ha KaApbl COOOUIE€HUH, KOAUPOBAHHE U CHHXPOHHU3A-
IIMI0, NPHBEJEHHBIX B CJAEAYIOUIUX pasjeax, TpeOyloTcsd COOTBETCT-
BYlOLlHEe NpaBuJla Ha CoAepxKaHHe HHPOpMaulld BHYTPH Kajapa. He-
06X0AUMO ONpeaeUTh CTaHAapTHOe HHGPOPMALHOHHOE HOJie AJs YII-
paBJeHHus TpaguKoM {(ynpasasiollde HOJAR), HACHTHUPHKRAUHH CTAHUUH
(aapecHble ONS) BHYTPH Kaapa.

[IpaBuno obiierc nogxoga B 3TOH 06J1aCTH:

— JJIHHZ MHQPOPMAUHOHHOIO M0 HapailludBaetrcs 1o faurtam.

[logpo6uoe onpegenenre noass npuBegeHo 8 [OCT P M3K
870—5—2.

6.2.3 CTandapTHAs cUHXPORU3AKUS KAdpa

MeToabl CHHXPOHH3AUUU KaApOB, V/IOBJETBOPAIOUIHE YCJOBHAM
ONpPEACJECHHbIX KJAAaCCOB JOCTOBEPHOCTH JaHHbIX, 3aBUCAT OT MeETOAA
nepenayu (CUHXPOHHLIH UJM ACHHXPOHHLIF) M OT KOJA4 B KaHaJje CBf-
34 (MeTod NOOUTHOH CUHXPOHH3AUMH), HCNOJABL3YEMOTO AJA Nepenadu
J aHHBIX.

[lpepsaraeMbie CTaHAAPTHl AJis CHHXPOHH3AUHH KaApPOB lIPUMEHHU-
Mbl AJs ACHHXpPOHHOH nepejauyd KajgpoOB MO JBOHYHbBIM KaHaJaM CBSI3H
fie3 namsTH.

MeToabl CHHXPOHH3AUUK KAAPOB /s CHHXPOHHOH Nepejayd U AJs
KaHaJOB C METOJAaMH KOJUPOBAHUA C NAMATbIO (CM. NPpUMEYAHHSA K
pasjpeay 2), HaX0AATCA B CTaJHH PAaCCMOTPEHHS.

6.2.4 CrandapTHele popmarer KAOpos

B sacrosileM pa3agene craHpapTa omnpeaeeHbl TPH pas3jUyHbe
KJacca ¢gopmara kKajxpa, OTBe4alollde BBICOKHM TpeGOBaHUSAM NOTOKA
HHpOpMaluy U JOCTOBEPHOCTH JAaHHBIX B CHCTEMax TeJeMeXaHUKH C
UIHPDOKHM JHAana3oHoOM oObeMa HHPOpMAUUM, PpPas3JHYHOH CTEIEeHbIO

12
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HITEJIEKTYAJbHOCTH Ha Koutpoaupyemom nynkre (KI1), Buinoansio-
WHX GYHKUMH CHCHAJH3AllHH H YIIPaBJe€HUS Ha Pa3JJUYHBbIX YPDOBHAX
HepapXHUUCCKUX CHCTEM, COCTOALLHX H3 INOACTAHLHH, IOAUCHTPOB H

rJ1aBHBIX LIEHTPOB.

Kaacewr dopmaTtoB, npuBejetdsle B tadadue 1, NpUMEHHMbl AJd
nepelayd KaapoB H3 [OCJeA0BarteslbHOCTEH OUTOB 110 ABOHYHBIM CHM-
Me1PHYHBIM KaHaJlaM, HCIOJAb3YILWHM MCTOJ KOJAHDOBAHHA 6e3 I1a-

MSTH.

[TocaenoBaTeAbHOCTH OJOYHBIX KOJOB, BbIOPAHHBIX H3 J1HOOOrO
kaacca dopmaros FTI1.1, FT1.2, FT2 uan FT3, M0xK1H0 KOMOHHHPO-

BaTh JAJis1 00pa3oBaHHs KajApOB, Kak N0Ka3aHo B Tabanue 1.

dopmar kigacca FTI1.1 onpeneasier OJOUHBIM KOJA C KOJAOBBIM pac-
crosgHueM d=2, oO6pa3oBaHHBlil JobaBJ/eHHeM cTapToBOro 6ura, OHTa
YETHOCTH U cTomn-0ura K 8 HHGOPMALHOHHBLIM OHTAM.

[TocaenoBarteapHocTh ©OJ0KoB KJiacca FT1l.1 ¢ nobaBJjeHHeM KOH-
TPOJIbHOH cyMMBbl 06pa3yeT KOABI C KOJIOBHIM pacctosiuHeM d=4 §op-
mara kaacca FT1.2.

Dopmar kaacca FT2 onpeapensier OJ0YHBIH KOA € KOJOBBIM pac-
crodduem d=4, cojaepxawui 10 1O noJb3oBateJbCKHX HaHTOB, J10-
[IOJIHEHHbIX OAHHM KOHTPOJILHBIM OalToM.

dopmar kaacca FT3 onpeneasier OGJOYHBIE  KOJ ¢ KOJOBBIM pac-
CTOSIHUEeM d =0, coaep:Kalluii A0 16 moJb3oBaTeanCKux 6afiTOB H ABa
KOHTPOJIbLHEIX DaHTa. [honyckaworcsd ykopouenua Bepcuit FT2 u FT3,
B KOTOpbLIX HH(POPMAaIMOHHOE I0JIe R YyMeEHblIaeTcsl CTYIEeHSMH No
OalTy A0 MHHHUMAJIbHOU AJHHB HHMOPMALHOHHOI'O mnoasd k=8 6ur.

GopMmarnl kaapa FT1.2 u FT2 yaoBaerBopsiior TpeOGOBaHHSAM KJacC-
ca joctoBepHOCTH aaHHBIX 12, FT2 oGecneyuBaer 6oJiee BHICOKYIO 3(-
GEeXTHBHOCTL nepefauyd KajgpoB (CM. npusoxenue D, pucysox B.2).
FTI.2 umeer MeHbIIYIO YaCTOTY MOABJCHHA HEOOHAPY:KEHHBIX OMIHOOK,
O0COOCHHO B CJiyude BBICOKOH BEPOATHOCTH HCKaxKeHHs OHTa (CM. NpH-
JoxeHue b, pucyhok b.1).

PasnuuHbie BuAB OpraHH3aluyd nepefavyd JaHHBIX JONYCKaloT
nepejadyy KaapoB KakK IIOCTOSAHHOH, TaK H NepeMeHHOU AJIHHHI.

B cucTteMmax, HCMOMBL3VIOUIUX MEPEeMEHHVIO JJIHHY KaipoB, 3a[aeT-
cA AJHHA Kajgpa L B HayaJse 1oJd JaHuHblX. B ¢opmate kaapa FT2 u
FT3 nepsulii 60K, comep:Kauluii onpenesieHHe NJHHLI, BCeraa HMEeT
3apaHee YCTAHOBJIEHHYIO IIOCTOAHHYIO JJUHY.

13
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6.24.1 Popmar FTI1]: Kadpet ¢ kKodoswm pac-
CTOSHUem d=2

(I)OpMaTbI C NIEPCMCHHLIM YHCJOM T10J1b30BATEJbCKHX JaHHBIX.

MizcrepneaTent.-
FP2OLUTH &97TOR

HaaMaueHve cnoe
G 7ML ....u.._};f ? B & 5 6 7 ol g T 11
Hauwamekbuivy » ‘L
FHaN L CHT :
. - . _ Onpegenenite AniiHb}
u [ | Lpama Kagoa [, n Kalpe
7| ol
| #_-»-— —r— - . - z ElElﬁTbl NonRE30-
e T ~ — " v pATeNLCKUX
v —: -- ’ BaHHEIX
C | -
V0 1] L
7] _ o]
o i)
E;f TOR N b1 6 2ttt Cion-By
A BUT COTE 0oTH
[Iparnna nepeauu:
Rl — orcyrcTBHe mepenaun  (CNOKOHHOE COCTOSHME JUHHH) —
ABOHYHAaa | B JHHHU;
R2 — kaxnas KoMbuHaUHS CONEPHHUT CTAPTOBBIH OUT (ABOUYHDI

0), 8 HPOPMALHOHHBIX OUTOB, OJUH OHT YETHOCTH H OAHH CTON-OUT
(nBonuHas 1);

R3 — Mexay cUMBOJIaMH Kajpa He Pa3pellaeTcsi UMETb MHTepBi-
JIBl CITOKOHHOTI'O COCTOSIHHS JINHNH:

R4 — nocue onpejeqaenyss olHOKH B COOTBETCTBHY C NPaBHIOM R7

TpeOyeTcsi MUHHMAJbHBIH HHTEPBaJ MeXAy KaJApaMH, DaBHBI 22 OGUT
CTTOKOMHOTO COCTOSIHUA JIMHHHU;,

RO — pelicTBHTeNbHAd mauna 6Joka L, TO eCThb YKCJO nocJie 1y io-
IIHX OAHTOB NOJIL30BATEJNbCKHX INAaHHBIX, YKAa3aHHOE B NEDBOM CJIOBC.

L — uncyo or 0 no 127, BHpasKeHHOe B JBOHYHOM HCUHCJEHHHU:

R6 — nepsuiii nepenaBaeMbli 6HT B nepsoM cjaose (D1) pasen
«0»:

R7 — npuneMuuk npopepsieT HaauuWe OIHGKH B CTAPTOBOM GHTE,
CTONn-OHTE, 6HUTE YeTHOCTH, OHTe na”HbIX D1=«0>» B [TEpBOM CJIOBE,
Mpy OOHAPYXKEHHH OWHOKH KOHTPOJHPYETCHS HHTEPBAJ CHOKOHHOTO
COCTOSAHHSA JIMHUH, ONPEJeJeHHBi B COOTBETCTBHH C NPaBHJOM R4.
Kaap #e npHHHMaeTcsi, ecJaH XOTA Obl OfHA H3 3THX NPOBEPOK 1ana

OTpHLATeNbHBIH pe3yabTar. lIpy NOJOXKHTEeNALHBIX pPe3yabTaTaXx Kajap
lepenaercs MnoJib30BaTeNlo.
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6.242 Popmar FT12: Kadpww ¢ Ko0dosbvim pac-
cTosnuem d=4

Kanpu ¢ ¢uxkchpoBanHOH HJH IepeMeHHOH AJHHOB, OnpeaesIeHyble
B 6.2.42.1 1 6.2.4.2.2, Moryr nepenaBaThCsi 1o ONHHM H Te€M K€ KaHa-
JaM CBSI3H.

6.2.4.2.1 Qopmar FT1.2: xaapul ¢ GHKCHPOBAHHBIM YHCJIOM GaHTOB
MOJb30BaTEJNbCKHX JJaHHBIX.

D OCHen0h: "8nEHACTE

Br1oB B8 AW ey Y D 3 &4 5 & 7T 8 § 17 [ Hasnavenve cnos

HatbHe i 2 1343 Jt
wirn By

Crap . oBoOS® > g 1 g 0 [ f g 0 ¢ 1
CACeRO 1
_ | Bartei NOMbLIGRE-
Z TeNLCKHX RAHHbIX
_ tI¢
KonTpenr-an o ag | |

— )
e o 0 | Kowporwwamevwws  Jpld
Cromo oo lolc 1 { 6 1 0 00

YarHHA

—n el

e

Cromn 6ur
Cr~» 1oBe

Hanr |
4t - —} — DT HETHOCTY

Kaapbl NMONb30BATENBCKUX AAHHBIX COCTOAT U3 CTapTOBOI'0 CJIOBA,
GHKCHpOBANHOrO Yuesa L GalTOB NONB30BATENLCKHX AAHHBIX, KOHT-
poabHO# cyMMmul (KC) u cioBa okoOH4anus.

[lpaBuna nepenaun:

R1 — cnoko#iHoe coCToOsiHHE JIHHHH — IBOUUHASN 1

K2 — kaxnas KOMOHHAUUS COAEPKHT CTAPTOBHI GMT (IBOMYHBL
0), 8 nHdopMauHOHHBIX GUTOB, OAHH OHUT YETHOCTH, OAHH CTON-GHT
(ABouyHasa 1);

R3 — Mmexny cuMBosaMu Kagpa He paspelliaeTcsi UMeTh HHTEPBa-
Jbl CIOKOMHOIO COCTOSHHS JIMHHH!

R4 — npu onpenenesuy omHGKy B COOTBETCTBHH C NpPaBHJIOM R6
TpebyeTcs MHHHMaJbHEIA MHTepBaJ MeX1y KaapaMH, paBHHE 33 6HT
CITOKOHHOI'O COCTOSIHHS JIMHHH:

RS — nocnenoBsatesbHOCT  CJ0B  NOJAB30BATENbCKHX JaHHBIX
OKaHYUBaeTCs KOHTPOJbHOM cyMMoH u3 8 6ur. Kourpoarnas cymma —
3T0 apHpMeTHYeCKas cyMMa, npeHebperawouias nepenosHeHHeM (CyM-
Ma 1o MoayJo 256) y Bcex 6afTOB NOJBL30BATENBCKHX JAHHBIX:

R6 — npreMHUK KOHTpOJHPYVeT:

no CJ0OBY: cTapT-OUT, CTON-OHT U OHUT YETHOCTH;

[0 KaJpy: CTapTroBoOe CJIOBO, KOHTPOJBHYIO CYMMY KajZpa U CJOBO

OKOHYAHHA;, PH OGHAPYXKEHHH OUHOKH KOHTPOJHPYETCH HHTEp-
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BaJl CIIOKOHHOI'O COCTOSIHHHA JIHHHH,

MIK 870—5—1—95

CTBHU C NpaBUJoM R4.
Kaap 6pakyercs, ecap XOTsi Obl OJHA M3 NPOBEPOK Aa€T OTPHILA-

TeAbHbIH pe3ydabrar. llpy noJokuTe bHbIX
KaAp BblLAETCH 10JIb30BATEJIO.

pesyabrarax

onpenensieMblH B COOTBET-

HpOBCpOh

0.2.4.2.2 FT1.2 ®opmarsl ¢ nepeMeHHbBIM 4YHCJAOM OadTOB HOJAL30OBA-

TCJIbCKHUX

AAHHbIX,

MNocnepaosaTenhHOCTL

EUTOB B MY ey [ 7 F b

HolmeHLLLKHA
Yg KA KT

Crapronuie
TNOGa

KoMrponpHan
CYMMa Kaapa

aMa- n It .. g U

| U .!11:»1-15!

1y n 'osTOperue L

00({’

011

tHalrndvenue cnoa

<

--'h.
'-_L

o

ﬁlx
3arono8cx
UK CKpoBarS0M
ANUHB)

PN N N

i s
_’-m_'

KaHrpﬁnhHan CYmMmMa

Cnopn oKoOKu2-

HAR

CraproBLIN
But

P~ o

1

bauTsl nonpi3osa-
TeNLCHKYX  BaHNBIX

NG

Baiar

Cron tur
BUY yeTHOCTH

Kazapol c 1041b30BaTebCKHMU AAHHBIMH COCTOST M3 ABYX CTapTo-
BbIX OJAMHAKOBbLIX C/I0B (1-r0 M 4-ro ¢JIOB), ABYX OJHHAKOBBIX CJIQB, OIl-
PEALNAIOWHX YHCA0 L DaiTOB [10/1b30BATEAbCKHX AAHHBIX (2-TO H 3-r0
CJIOB), NOJIb30BATE/NbCKHX AaHHBIX, CJA0BA KOHTPOJbLHOIM CYMMbl Kajapa

H O0dHOI'O

CJIOBAd OKOHYaHH/S].

L — 4ucao ot 0 a0 255, BbipaKeHHOE B ABOHUYHOM HCUMCICHIIH.
[IpaBusia nepepaun:

R1, R2, R3, R4, R5 — n0 6.2.4.2.1.
R6 — npHeMHHK KOHTpPOJHpYVeT:

18

10 CJIOBY:

— CTapTOBLIH OHUT, CTOM-OUT U GHUT YCTHOCTHU;

[0 Kaapy:

— CTapToBblé CJI0Ba B HaYaJjieé y KOHUE 3ar0JiOBKa Kalpa:
— HOEHTHYHOCTL ABYX CJIOB, XapaKTEepPHU3YIOUIUX AJHHY L:

— YHUCJO0 IPUHHUMaeMblX CJ0B, paBHoe L--6;
— KOHTPOJIBHVIO CYMMY Kajapa;
— CJIOBO OKOHYaHHUS;
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—— IIpH OOHapy>KEeHHH OIIHOKH KOHTPOJHPYET HHTEpBAaJl

CIIOKOHHOTO COCTOSHHNS JIMHHH, ONpEJeNeHHBIH B COOTBETr-
CTBHHU ¢ npasujom R7.

Kaap 6pakyercs, ecan x0T Obl OJHH H3 KOHTPOJHPYEMBIX 3JI€MEH-

TOB HenpaBHJAbHLIH. [lpu nosoxXutenabHbix pe3yjabTaTax NPOBEPOK KaAp:
BblJaeTcsl I10JIb30BaTeNIO.

6.2.4.2.3 ®opMaT Kaapa H3 OTAEJbHBIX KOHTPOJBHBIX CJOB,
KonTponbHast Kom6uHauus I:

flocnepoBatenehoCTe ey {7 7 4 § § 7 g fg 11
SuToR B nKHuK

KoHTtpoabHada kom6udauus 11:
Moc OBaTENLHOCTb ,
ﬁm*r;':ﬂa J".HHH:H o -—9 ! 72 7 4 5 6 7 i g 0 1

ola 70001 a 1]1]1

OAMHOYHLIE KOHTPOJALHBIE KOMOHHAUHH MOIyT HCNOJAb30BATLHCH
S nepefaud QUOPEAESNEHHOR KOHTPOABHOH HHGOpMAUHM, HaNpHUMeEp,

MOMOKUTEJbHON KBHTAaHUUH. [IpHuMeHenue Takux KoMOUHAUHH onpene-
aedo B [OCT P M3K 870—5—2.

6.243 Popmar FT2: xadps ¢ Kodoguim paccros-
nuem d=4

Kaxaulii ¢opmar HaugHaeTcs co craprosoro cjaoBa (1 6ait). Pas-
JHUAIOT ABa PasHHIX CTAPTOBHIX ¢J0BA (KOMOHHALHY):

CrapTosan KombBMHauwnA 1; 0 0 1 U U f f 1

CrapTosar xombumaunn 2: {0 {7 g 1 0 ! g

HMcnons3oBaHHe TOW HJIM UHOH CTAPTOBOH KOMOWHAUUH ONpEAeSeHO
B CTaHAapTe Ha npoueaypn B KaHajge nepexaud [OCT P M3K
870—5—2.

6.2.4.3.1 Kagput popmara FT2 ¢ QUKCHPOBAHHON AJAHUHOH

Kagpel ¢ NnOAL30BaTENbCKHUMH JAHHBIMH JONOJHSIOTCH KOHTPOJb-
HOH TOCAENOBATENLHOCTBIO, COCTOALled M3 OAHOro OaKra, CIAeayio-
WIeH 1ocjie xKaxaoro 6Jjoxka u3 15 6adToBR NMONb30BATEALCKUX AAHHKEIX.
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NocneposatensHOCTL

HWTOoE B8 NUHUW

; / 2 j Lf 5 6 7 (5’ Bants!
Crapwun -
3Hagap AN BT

Craprosan komMOBUH4AU KA

EavThl NONb3IOBATENBCKAX

AAHHBIX

KOHTPONBHAA NOCNea0BaTEeNbHDCTS 1

Bantel NoNLI0BATENBLL KUY _2 EnoK 2
NAHHBIX

KOHTpOABHAA NOCNEAOBATERLHOCT f

GavThl NONLIODBATENLOKNX

AAHHbIX

KOHTPpONBHAA NocnefosartenbHoOCTh 7

[IpaBuaa nmepenaun:
R1 — crnokoiBoe COCTOSIHHE JMHUN — NBOWYHAA |

R2 — nepBrifi 6aUT B Kaaipe — CTAapTOBOE CJOBO;

R3 — noJp3oBaTeJbCKHe JaHHbIe (Ao 1b 6Gaiit) 10NONHAKTCA
KOHTPOJIbHBIM OauToM;
R4 — KOHTpPOJIbHAs [OCJAEA0BATEJBbHOCTh (OPMUPYETCA KOAOM,

obpa3yeMbplM NMOJUHOMOM X7+ X6 X54+ X241, nomosHseMbIM OJHHM
OHUTOM 4YeTHOCTH Ha Bce OUTHI OJ1I0Ka. 8 OUTOB KOHTPOJBLHOH IOC/EeA0-
BaTeJbHOCTH, GOpMHUpYyEMbIE TAKUM 00pa3oM, HHBEPTHPVIOTCS

R5 — npy obHapy>XeHHH OIIHOOK B COOTBETCTBHH ¢ NpaBHJOM R6
TpebyeTcs MUHHMAJbHbIH HHTEPBAJ CIIOKOHHOTO COCTOAHHSI JIMHHH,
paBebpiil L43 OanTt, rage L — MakcHUMaJbHOE YHCJAO OAHTOB 10JIL30OBA-
TeJbCKUX AAHHBIX B Kajape, I1pH 3ToM L Menblie 45 6ant. [asa
L> 45 6anTt untepBaJ paBeH No KpaliHei Mepe 48 6aiT;

R6 — npHeMHHK KOHTpPOJHPYeT KauyecTBO CHFHaJa, CTapTOBYIO
KOMOHHAUHIO, KOHTDOJIbHBIE [OCJACAOBATENABHOCTH, AJHHY Kajapa H
NpH oOHapyXKeHHU OLWHOKHU NpoBepsieT HHTEepPBaJ CNOKOHHOrO COCTOS-
HHA JIHHUH, ofpeae/sieMbld B COOTBETCTBHH ¢ npaBuaoM Ro. Kaap
Opakyercs, €cJH XOTd Obl OJHA M3 ITHX IIPOBEPOK JaeT OTpPHLATE/b-
HBIH pedyabrar. llIpH monoKHTeNbHBIX pe3yJbTaTax TMpOBepPOK Kaap
BbI1aeTCA M10J1b30BATENIO.
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6.2.4.3.2 Kagpot popmara FTZ2 c nepeMeHHol AJAMHOMN.

[lepBhlfi 6J0K AaHHBIX (3aroJOBOK) KalpOB C NEPEMEeHHOH [JINHOH

HMeeT (DHKCHPOBAHHYIO AJHMHY. Kaap HauHHaeTcs CO CTapTOBOH KOM-
GUHALMHM U 3aKaHUYUBAeTCA KOHTPOJILHOH MOCJEJ0BATEJbHOCTHIO. 3a-

rOJIOBOX COAEPXKHUT A0 10 6aHTOB AaHHBIX.

bBaitt, yka3piBalolWui AJHHY L, pacno/ioXKeHHbH B 32arojioBKe, Of-
pejensier yncjao 6afTOB NMOJBL30BATENbCKHX JHaHHBIX B «Te/Jle» Kaapa.

flocnenosarenbHOCTH

gions ———31 2 FJ 4 5 6 T 8 s

NHUH
Crapuwmi

3HIvalL
1
,

BanTh! NONb30BATENBCKNX Bnox Q
AAHHBIX
KOMTPONLHAR NOCNEAOBATENLROCTL {
Bante nonsvIoBaTENBCKUX . Enox 1
DaHHbIX *
KoHTponeHaR nocnefogartensHOCTh 1
BaiThl NOM230BaTENBCKKX 2
BaHHBIX ’ bnok n
[ )
19 max
KOHTPONLMAA NOCNEAOBATEALHOCTS 1

IlpaBusa nepenaus:
Ot RI1 a0 R6 nno 6.2.4.3.1.

daronoBoK
UK CUPOBBHHOW
AnnHsbI

Teno nepameHHO
ANUHbI

6.2.4.4 Kaapol ¢opmara FT3: kagpel ¢ KOAOBBIM pPacCTOTHHEM

d=06.

Kaxablii Kagp HauyHHAETCA CO CTapTOBOd KOMOHHauuH (2 Oaira).

VimeloTcs aBe pas3JHYHbBIE CTAPTOBLlE KOMOHHALMH:

craptoBass xoMOuHauus 1: 0 0 0 0010101100100
craproBasgs koMbunauusa 2: 0 001 001000111101

IlpiMeHeHde TOH HAHM HHOH CTAapTOBOH KOMOHHAIUM ONpeneJIeHO B
I'OCT P M3K 870—5—2 Ha npoueaypsl B KaHa/Jax neperayq.

21



roct P M3K 870—5—1—985

6.2.4.4.1 Kagpsl ¢ PUKCHPOBAHHOH JNJIHHOHM.

NMocnenopatetbHOCTL

6706 P -—-—-ﬁ 4 J 4 6 7 & Barw

Nyt 4

Cragtumn =

3riavauiin f
" 2
f
/4

BauvTel nonbIOBATENBLKWX

LaHHBIX ' brok 1
f6max
;
' 1
bantbi NONbIORATEALCKW A 2 Brown 2
LAHHBIX .
16 max
g
]
E 3 .
aHTzla::,::’mEdn NBCH L A ? Bnoxk n
[6max

KonTpOonbHaa nocnenoBatelibHoCTh Vi

IlpaBuJja nepenauu:

R1 — cnokolHoe cOCTOSIHHE JIHHHU -—— JABOHYHAaA 1:

R2 — nepBhule aBa 6auTa KaJipa — CTapToBass KOMOUWHAIHA;

R3 — no 16 6auTtoB mo0Jb30BaTEJbCKUMX HTAHHBIX HONOJHSIOTCSH
16-6HTHOI KOHTPOJBHOH MOCJIE0BATEJNbHOCTHIO;

R4 - KOBTpOJbHasi NOCJE€A0BAaTeJbHOCTL (QOPMHpPYETCHA KOAOM,
ob6pa3yeMbiM IOJHHOMOM X164 X134 X124 X1 L X10. L X8 L X5 ¥2.1 |-
16 OUT KOHTPOJILHOH TOCJeA0BaTeJbHOCTH, F€éHePHPYEMOH TakuM 0O0-
pasoM, HHBEPTUPYIOTCH;

RS — npu oOHapyXeHHH OLIHOKH B COOTBETCTBHHU C MpaBHJOM R6
TpebyeTcd MHUHHMAJbHBIH HHTEPBAJ CIOKOHHOTO COCTOSIHUSI JIMHHH
L6 6air, ecau L — uucao 6afiToB NO0Jb30BaTeJbCKHX IAaHHBIX B
Kajape Menpuie 48. [Ias L>48 6aliToB HHTepBaJd J0JKeH OBITb He
MeHee 54 6alTOB;

R6 — npuHeMHHK KOHTPOJHpPYeT KayecTBO CHrHaJia, CTapTOBYIO
KOMOHMHAUHIO, KOHTPOJBHYIO [OCJENOBATeNbHOCTb, IJUHY Kajapa H
Nnpu OOHApYXEHUH OLIHUOKH KOHTPOJHPYETCS HMHTEpPBAJ CHOKOHHOIO
COCTOSIHHS JIMHHUH, ONpede/iIeHHbIH B COOTBETCTBHHU C NpaBUJIOM RD.
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Kaap 6pakyercs, ecin XOTs 6b OfHA M3 3THX [POBEPOK HaeT OT-
pHIATEJbHbIH pe3yabTar. IlpH NMoJOXHTeNbHBIX pe3yJbTaTax NPOBEP-
KM Kaip BeIAAeTCs [0Jb30BaTEJIO.

6.2.4.4.2 Kaaphbl ¢ nepeMeHHON AJIHHOH.
[TepBblii 60K AaHHBIX (3aroJIOBOK) Kajapa € NepeMeHHOH JJIHHOH

uMeeT (PHKCHPOBaHHYIO AinHy. Kaap HauWHaercsi O CTapTOBOU KOM-
OMHALMH M 3aKaHUMBAETCH KOHTPOJbHOH TMNOCJAeA0BaTeNbHOCTbIO. Cn-
AepxKUT A0 16 GauT JaHHBIX.

baliT anUHB, pacnoJOXeHHbIH B 3aroJIOBKe (PHKCUPOBAHHOH JI-
Hbl, OllpeleJIAeT YHUCJO 0aHTOB NOJAb30BATEJbCKHX [JaHHBIX B «TeJes

Kaapa.

NMocnencsatenpMoCTe

CUTOB 8 el ¢ 2 3 4 5 6 7 8 saww

DHUHKrH

Crapiini
IHANAUWM A

R e
I
| V4

BanuThl NONLICBAITENLCKMUX
ASHHLIX

3archonox

hUKCUPOBRAHHOW
Bnok 0 RvKb

Baitel nonb3osarenscicux

z
2

IIEHHI:IX Enﬂ!( 1
16 max
Teno
KOHTYRPONbHAR NOCHEROBATENLHOCTD 2 NEPERLts 12 4
ANHMb;
bHanTh) none308aT 4
B3OBATRNBCK WX . Enox N
RaHHbIX .
{6max

KORTPONLHAA NOCNSROBATENLHOCT, ?

[IpaBuJa nepenauy:

Ot Rl 10 R6 no6.2.44.1.

6.2.5 CUHXpOHU3QYUSR 8 KAHAAAX CBA3U C 4ACTOTHOU modyrayuei,
UCNOAL3BYIOWUX BULKAIOYEHUE Hecyuiell HacTOTbl

«CIIOKOAHOEe COCTOAHHE JIHHHH» XapaKTepH3yeTCsl BBLIKJIOUYEHHON
HECYILLEH.
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[locne BkJAOYEHHA HeECYlleH llepel HayaJoM [epBOro kajapa Heob
XOJUMO INepejatb MHHUMYM m OHTOB CIIOKOWHOIO COCTOSIHHSI JIHHHI
(1), yrobyl NpUHUMAaeMas HeCylllass YCTAaHOBUJACh

[locne nepenauu nocjaefHero Kaapa nepej BbIKJIOUEHHEM HecyHieH
HeOOXOAUMO NepenaTh OAHH OHT CMOKOHHOIO COCTOSIHUA JHHHH ().

[IpuMeuaHnHue — JlAUTEeNBHOCTL HeOOXOAHMMOIrO HHTEpPBAJa CIOKOHHOTQ COC-
TOAHMS JIMHUK noctie o0Hapy:KeHus oOWIHOKH B 6Ji0Ke MOXKeT OBIThb yCTAHOBJIEHA Me-

Hee YKasaHHOM B 624, ecan sl CNOKOWHOTO COCIOSSHHSL JIMHHM HCIIO Th3yeTCsl BB
KJIIOUYeHHe Hecyien

6 26 Ilpumenenue ycraHoBACHHBLY KAACCOB8 POPMATOS

Gopmat FT1 1 ¢ KopoBam paccrosindeM d=2 B OCHOBHOM IiCMOJIb-
3yeTcs JUUI NPOCTHIX UHKJIHUECKHA CHCTEM C HU3KHMH TPEOOBAHHAMHU K
JOCTOBEPHOCTH JLaHHbLIX.

®opMmart FT1.2 ¢ kopoBbiM paccrosiuneM d=4 u dopmar FT2 uc-
MMOJIL3YVIOTCA B CHCTEMAX ylpaBJjeHus ¢ 6oJiee BHICOKUMY TpeOOBaHUA-
MH h JOCTOBEPHOCTU JaHHLIX, a dopmar FT3 npurogen nas cucrem ¢
0C000 BHICOKUMHU TPeOOBAaHHUAMH K NJOCTOBEPHOCTH AAHHBIX.

6 2.7 IIpumenenue HDLC-nporoxkoaros

[Iporokoan HDLC (ynpasaenue xanarom nepedayu OarHHbLX 86LCO-
K020 YpPOBHS) B OCHOBHOM HCHOMAB3YETCSH MJIsI CHHXPOHHOH mnepenayn
JTAHHBLIX 110 KaHaay C NaMAaTbl0 H MpedHa3HaueH Ajs AYINJEKCHOH IIe-
pelauyH ¢ pasMepoM OkHa Ooaslie egHuuubl. HcnoasszosBanne HDLC-
KaApOB B TeJieMexaHHke TpeOyeT HEKOTOPOH MoAepHuU3auuu. Hemoau-
¢uuupoBannbie HDLC-nporoxkosbl o6ecneduBaroT 3aliUTy hkaApoOB
[epeMeHHOH [AJHHB OT HEOOHAPYXKEHHBLIX OINHOOK TOJILKO ¢ KOAOBLIM
paccTosiHueM, paBHbIM |, UTO O3HayaeT BO3MOXKHOCTb IIOSIBJIEHHS He-
oOHapy>KeHHOU OlUOKU B COOOIIEHHU NMPU UCKAXKEHUU OJHOI'O OHUTaA B
Kagpe Koposoe paccrosiHHe MOXKHO YBEJAHYUTL A0 2 go0OaBieHUueM
H30BITOYHOCTH M AOIMOJHHTEJLHOTO KOHTPOJIA 3a NMEPpEeMEHHOH JJHHOH
Kaapa HJH paspelleHHeM TOJbKO (QHKCHPOBAHHOH RJHHBI KaApOB.
UTo6H ZOCTHYB KJlacca AOCTOBepHOCTH naHHBIX 12 uam 13, Heob6xoau-
MO ONpeeJIHTh COOTBETCTBYIOLIHE NPOUEAYpPH Nepeiadyd Ha YPOBHAX
Bbillle YPOBHS KaHaJa, BhLI3blBalillHe aaJibHEHIllee yMeHbIUeHHe (-
(DEKTHBHOCTH IiepefadH.
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[TPHAOXEHHE A
(ob6R3aTe bHOE )
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BAUAHUE KOHTPOJARA KAYECTBA CUTHAJNA HA 3¢SEKTUBHOCTDL
NMEPEJAYN U NOCTOBEPHOCTD JAHHLIX

JIwbad mepemada AMaHHbLIX TpedyeT nepesayd 3J1eMEeHTOB CHIHAJd, BbipamaeMbiX
yepes (pH3HYEeCKHE IIapaMeTphbl, TakHe KakK AaMIVIHTyJa, yactora, ¢a3a, AJUATeNbHOCTD

MMAYJAbCOB H T. N. 3HAYGHHUA 3THX NAapaMeTPoB Or'paHHueHBbl JUCKPETHBIMH JOMyCKa-
MH, KOHTDOJHDYEMBIMH IDPHEMHHKAMH: €CJAH [apaMeTp MNPEBLICHT

YCTAHOBJEHHBIH
AOTYCK, NMPHEMHHK BbigaeT curian obGHapyKeHWA HapylleHHs KauecTBa CHTHaja.

XAapaKkTepHCTHKH TMPeAeJOB KadyeCTBAa CHIHaA/Aa, HX KOHTPOJb, & TAKXKEe HCIIOJb-
3yeMbil MeTO[ CHHXPOHH3AIMH YCTAHABJHBAIOT

COOTHOLIEHHE MeXAYy OTHOLICHHEM
CHIHAJ/ToMexa, 4acToTOH HCKaeHHi Outa (4acToToH HeoOHApYKEHHBIX UHBEPCHH

6uTa), yacroTrol crupanusi OUTOB (4acTOTON ROABJACHHA OHUTOB C HEVAOBJAETBOPUTC/b-
HbIM Ka4CCTBOM) 1J8 UCHOAb3YCMOrO KaHaJja nepejayd JaHHbIX.

DTH COOTHOIUEHHUS MOryT ObITh H3IMEPEHBI HJH pPACCUHTAHBI Ha INPOCTbLIX MOAEJAX
KdHadJ/Jd CBAH3U,

HanpuMep, BaHsHHe KOHTPOJS Ipejae/oB AONYCTHMBIX HCKaMKeiHfi
CHrHaJ/la B ABOMYHOM KaHajie CBA3H ¢ 6a30BOd NOJOCOH MoXer ObIT, pPacCyUTAHO,
KakK YKa3aHO HuXKe.

Ecian cHMBOJB OHTQ B JBOHYHOM KaHaJe NepelauH JeKOAHDPYIOTCH OJHHM CKa-

HHPYIOLMUM HMMIYJAbCOM B LEHTPe GHTA, TO B 3TOM CJyuae HeT KOHTPOJS KayecTBa
curHanaa

cM. pucyHok A.la). Kak Tosbko BpeMsi HapacTaHHs CHTHAajJa OTKJIOHHTCH
Gonice ueMm Ha £0 % anaurenvHocTu 6dta T, durcupyercsa owubka B Qure.

Cuutas pacnpejpesnenne miyma HopMmanbhbiM (Iayccosckum) ¢ HyneBbIM CpeaHuM
K ¢ HOPMHPOBAHHBIM CPeAHHM KBaJAPaTHUECKHM OTKIOHeHdeM s==1, moaydyum:

p -erfe|T/(2V 2 )] = BepOATHOCTb HCKaXKeHHI GHTa; (A1)

g == 1 —p==BeposATHOCTb NPABHJABHOIO NpHeMa OHTA,

X
rjae erfe(x) -1 2;’]!#3'-1:—_\‘ e " du

0603HayaeT 1ONOJUCHHC 10 eAHHHKIBI HHICTPaaa BCPOATHOCTH.
KayecTBOo CHrHaJa

KOHTPOJIHPYETCHA, €CJAH ONpPOoC CKAHUPYIOUIHM HMIYJAbCOM B
leHTpe Kaxaoro OuWTta OyleT 3aMeHeH ONPOCOM KaxJoro GHTa B TpeX OT/JeJbHbIX
y3KHX BPEMEHHBIX HHTepBaJax (cM. pHCYHOK A.lb):

-— OJLHH y3KHH BPEMEHHOH HHTepBan — D<qg<-+D, KOTOPHIH XapakTepH3yeT
AONYCTUMBIL npe1ed HCKAXeHHH (ppoHTa cuUriana;

— [Ba Y3KHX BpeMeHHbiX HHTepBaaa (—7-FD)y<r<—D u D<ir<(T—D), Kot0-
pbie XapakTepH3YIOT HAapYLIEHHe JONYCTHMOro Ipejena HCKaXeHHH (pOoHTAa CHrHaJja.

Ecau @poHt curmpana nomajiact BHYIPb BPCMCHHOIO

uiTcpBaaa 40, 10 64T
MO¥KeT ObIThb NeKOANMDOBAH KaK MNpPaBHIbHBLIE € BEPOATHOCTBI) ¢ M KAK HENPABUJb-
HbiM — C BEPOSITHOCTLIO P.
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|
l-
f
|
-2T -T -T2 g 1/2 T
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Bynryus
RROIHOCITIU
» Beposmuocmu
\ wcKamenur
w LlNLONI

* KHM — Koa0oBo-uMnyJLcHas MOAVIRILNAA,

JlHanasoHbl TPHHATHS PCIIEHHU]] O CHr-
HaJge:

¢ ~— 00J1aCTb NPaBHABHOTO TIpHeMa;

p — 00J1acTh OMIKOOYHOrO IpHEMa;

I — BpeMms.

Het Kontponas KauecTna:

JONYCTUMBII TIpejiesT HUCKameHHH [ ==
— 450 %

g' — 00JaCTb NPaBHJAbBHOIO MPHEMA;
p’ — obaactb nuuboudHoro npHema:
r — 00JacTb CTHPAHHS C KOHTPOJEM

KaJye€CTBa CHIrHaJa

EcTs KOHTPOJb KadecTBa:
JOHYCTHMBIH NPeICa HCKAARCHHA ) <
<7 +53 Y

a) 0e3 KOHTPOJSA KaueCTsa CHrHagaa; b) ¢ KOHTpoJieM KauecTBa CHTHaJa.

Pucynok A.] — OO6Hnapyxeune 6HTa CurHasaa

Ecan QpoHr cuinala nonalaet BHVIPL OJHOTO M3 BPCMCHHBIX MHTEPBAJOB 7, TO

(pHKCHUpYeTCA TMAOX0e KAuyeCTBO CHrHaJa.

B 3TOM cJsyuyae BepOATHOCTL NpHeMa He-

NPpaBWIbHEIX OUTOB (OWHGOYHBIX) M BEPOHATHOCTL NpHEMa IPaBUIbHBIX OHTOB Bhipa-

MKAeTCHd KdK:

p’ ~erfc (T DYV 2 ] -erfc[(T+DY'V2 | erfc[(2T DYy} 2
erfc| (2T DY V2 1 +... - ...

4
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BeposiTHOCTb CcTHpaHHA OHTA (r), BHI3BIBAEMOro HCKakKeHdueM, OOJbIUUM HYEM
iT-+D|, cyuiectrBeRHa TOJbKC NPH OueHb BHICOKOM ypoBHe mnomex (p—0,5). Ilpu
OLeHKe BJHAHHA LUHPWHBLL npelaena -0 Ha AONYCTHMHE HEKaXKEHHs1 CHrHajla ex
MOXHO IIpeHeOpeub.

C 3THM YynpolmeHHeM TOJIbKO MEPBble 1BA 4JeHA BhlpaXKeHuda [ifg p’ HaloT cy-
IeCTBEHHBIH BKJ/ag B 3HaYyeHHE BEPOSTHOCTH HCKaXeHuss OUTA; BHIPaAXKEeHHA AJs p
H g moryt OblTb NIPEACTaBJEHbI yepes panee NOJYUEHHYIO BEpOHTHOC’Tb HCKaXKeHUu
G6ura p (cM. ypaBHeHHe A ]l):

p’ xerfc[2(1 -D/T))erfc™" (p)];

g' - t—erfc[(2D/T))erfc™! (p)]1,

rae y=—=erfc—'(x) obOo3Hayaer oOpaTHYI0 QVHKUHIO OT AONOJHEHHA N0 eAUHHILB]
byHKUHH oWHOKH x=erfc—1(y).

3T ABA BLIPANKCHWURA ONHCHIBAIOT JBOUYHLIH CHMMETPHUHBIH KaHasj CO CTHPAHH-
€M, [Ipmvcma’rpuea}omuu TPH BO3MOXKHbLIX OUEHKH KaxJoro 6uTa, a UMCHHO:

q — BEPOSITHOCTb APUCMA NPABUALHOTO OUTA,

p’ — BeposiTHOCTh, mpHeMa owHboyHoro OHTa (TO ecTb HeoOHAPYXKEHHOH HH-
BepcHu OHTA);

r—=1—p’—q’ — BEPOATHOCTL CTHpaHus O6uta (TO €cTh OOHAPYXKEHHA MA0XOro

KayeCcTB4d CHCHaJja).

AHa/u3HpyeMbIl NIPHMEpP, B KOTOPOM HCKAaxKEHHe CHrHaJjga KOHTPOJHPYEeTcs OJ-
HUM HJH HeCKOJbKHMMH BLHIOpAaHHBIMU NoporaMi, MoxerT OBITh HCIOOJb30BaH IJA
KOHTPOJIL AHANa30HOB INpedesoB JAPYLHX [1apaMeTpOB CHCHaJA, HNPUMEHSICMbIX [PU
pas3/iM4HbIX MeTOoAaxX KOAUDPOBAHMS,

Bausinne KOHTpPOJA KayecTBa cHrHaga Ha 3Q(QeKTHBHOCTh nepedayd M Ha uyacTo-
TY TOofiBJleHus HeoOHapyXKeHHbIX owWUOoK H3obpaxeHo Ha pHCYHKe A2: OJnouHbid
ko FT2 ¢ paudon 6s0oka n=128 O6UT neKOAHPYyeTCH:

6e3 KOHTpOJA KayecTBa CHrHaJja (JONyCTHMOE HCKaXEHHe CHIHaja B Ipe-
nenax +950 %) *

— ¢ rpyOBIM KOHTpOJIEM KauecTBa (AONYCTHMOE HCKamKeHue CHTHaJAa B Npeaenax
+40 %) n

— € OrpaHdyYeHHBIM KOHTpOJeM KadecTsa ([onycTUMOe HCKaXeHue CHrHaja B
npexenax +30 %).

KpHuBble n0KasbiBAIOT, YTO YHCJAO HeOOHApPyXKeHHBIX OLIHOOK 3HAUHUTENbHO YMeHb-
1aeTcsd ¢ yMeHbHIeHHeM WHPHHBL JONYCKa IJAA NPHHATOrO KadecTBa CHUrHalMa, HO NpH
3HAYHTEJbHBIX MOTEPAX IPPEKTUBHOCTH Nepeadd,

Bo Bcex ciiyyasix MakKcHMaJsbHOE YHCJI0 HeoOHApPYKEeHHbIX OLIHOOK HMeeT Mecto

Ipi BEPOATHOCTH WCKaxeHHs Oura, CcOOTBETCTBYIOINEH 3)PEeKTHBHOCTH INepejayd,
MPAKTHYECKH pPaBHOH HYJIO.

XapakTepHCTUKH 3(Q@QEKTHBHOCTH Iepefayd Kajapa H JOCTOBEDHOCTH  AAHIbLIX

ansa opmara wiacca FT2 — 0JoyHOro Ko.1a ¢ AJuHold 0JoKa 128 6uT npuBsejenbl B
Tabaute.

* Ilpennosaraercss HCKaXKeHUe NJAHTEJLHOCTH CHrHaJa.
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Tabaunia — Xapawiepucruwi 3(ppewTHBHOCTH Iepe/lauy Kaapa

RApAKTEPUCTHKA AapaKrepicika JlonycTHMBII TIpefes KOHTPO.d
HeOBHADYMEeHHBIX 3dheKTHBHOCTH KauecTBa CHIHA
OIIHOOK nepenaiud Kaapos
RO EOQ Her KoHTpo.d KauyecTBa cHrHaJa
R1 E1 JdonycTuMoe  1ICKa)KeHHWe CHrHaJjaa B
npexenax —+40 % |
R2 E2 [lonycTuMoe  HCKAXenwe curiana B
npejenax 430 Y%
a
100 r 10

9a

o
D

LN
>

-~
=

, . — _—
Q:.; Sy f-‘::;l TS
[ !

~ 3 < n

Jppenmubrocms nepedast, %o

BEpORIMHOCTIG HEOUHAPYWMEHHEIX OULLTOK

¥/ A 107
20 r 1016
R2 |
70 ’ 10**!5
0 | | | - 70"20
w¢  w?  w*  w? wc w' a5 P
feposmuacmes auudok & dume
Piucyuok A2 — BoansiHie KOHTPOJIST  KAYCCTBA

CHrHaJa
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[HPHJTOXEHHE b
(0o6a3areabroe)

KOJHYECTBEHHASl OUEHKA JOCTOBEPHOCTH JAHHBIX
H 30 PEKTUBHOCTH NEPENAYM

KosnuecTBeHHast OUEHKA BEPOATHOCTH MOABJAEHHS HeOGHADYKEHHBX OWHGOK W
3$PeKTHBHOCTH NepenayH NPOHM3BOAMTCH AJS BCEeX KJAACCOR ¢opMaToB 6JOYHBIX

KO 0B.
JLeRCTBYUTENbHbIE OLEHKH BEPOSTHOCTH NOSIBJACHHS HEOOHAPYIKEHHBIX OWHOOK H

9 (EKTUBHOCTH Nepejayd AJAS PasHBIX NMPOTOKOJOB 3ABHCAT TAKXKe OT JNONIOJIHHT eIk~

HBIX XApaKTePHCTHK RHAJIOTOBHX NPOUERYD.

B uwacTHoCTH, eciim Xajap cocTouT M3 [ 6/10KoB dopmata Kaacca FT AJHHOH 7
OHTOB, TO HeoOHapyKeHHas ouin6Ka TOABHTCS, €CJH XOTb OJAHH H3 OJIOKOB COAEPAHT
HeOOHApyKEHHY IO OIIHOKY:

R(iFT) = [R{(FT)4g"}*—qg* =iR(FT), ecan {1—g) «0,5.

3nech R(FT) o6osnauaer BepOATHOCTh NOSIBJIEHUS HeOOHApYXKeHHOH OWMOKH B HH-
AusHayancioM Onoke knacca FT, a ¢ BeposTHocTs nmpueMa npaBuibHHX GHTOB,

b.l Popmar kmacca FT1.1

b1 Popmarm wnacca FT1.1
rn=11

7 =8 f bBumss

Gurmess

— Koa (11, 8)
— KOLOBO€ paccrosinie d=2;
— HHQOPMAIHOHHBIA GalT [AOMNONHAETCA OAHMM CTAPTOBHIM OuTOM (0), OAHHM

0MTOM NPOBEPKH Ha YETHOCTb M OMHHMM cron-Gurtom (1).

b.l.Onpeagenenne AOCTOBEDHOCTH MAaHHKX

Hucno xomGuHanuil ¢ HeOGHAPYIKEHHBIMM OWIHOKAMH, COJEPIKalIHX € HCKAMKEH-
HBIX OWTOB, PaBHO:

A(FT1.1)e=(? ),

rae e=2, 4, 6, 8.

PesyabTHpylonias BEPOATHOCTE MOSBACHHS HeoOHapyKeHHOH OWHOKH:
R(FT1.1y= (36p2q7+126p*q°4-84ptq3+9piq) g2,

TA€ p ~— BepPOATHOCTb NOSBJAEHHA OLIHOGOUHOro GHTA:
g — BEPOATHOCTbL Nepeaauyld mpasBHJILHOTO GUTA.
Konp orBevaer TpeGoBaHHAM KJaacca JIOCTOBEPHOCTH  aaHHBIX 11 (cM. pHCYHOK

B.1).
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Bepoamuocmes noRBReHUn HEOOHAPYMEHHIU OUUTKY

103 0% 1077 10-° 7' g5 P
Bepormracms UCKAMEHUA dUumMa

{ — YHC/0 HHPopMaUHOHIIBIX GaHTOB B O/J0YHOM KOIe

Pucyniox B.1 — Tlospaexue ncoOHapyXKeHHBLIX OmHOOK AAA KAac-
coB ¢opmaros FTIL.1, FT1.2, FT2, FT3
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b.1223ddekKTUBHOCTL nepenaayu 6J0YHOro KoXa

8
EFF(FTI.1)~ 177 q"*- 0,7371t  (cM. pHcyHOK B.2).
100

Q0 ET2 (/= 15) ---

Fppexmubuocme nepedavu xadpa, /o

10 10°* 077 197t 0! 5P
BepoRmMHOCTs ucrameHuR duma

{ — YHCJAO HHPOPpMauHOHHBLIX GaliToB B OOYHOM Kozne

Pucyuok B.2 — DddexkTHBHOCTL nepefaud kKajgpa AN
xkaaccos opmaros FTI1.1, FT1.2, FT3

B.139dbekTHBHOCTD nmepexauyd Kajapa

Kanp, cocrosimuit ua { FT1./ cioB ¢ NEPBRIM CJOBOM, XapakTepH3YIOUIHM [JIH~
Hy kaapa (cM, 6.2.4.1), umeer caeaywomyo 3pHEKTHBHOCTh NepefayH:

8 I+
11(i £1) "9 *

roe i — yucJio 6aiTOB IMOJb30BATEJNbCKHX JaHHHIX.

EFF(iFT1.1)
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b.2 ®opmar kaacca FT1.2:

— (Mi+11,8{)) — MoaAHDUUHPOBAHHBIA MATPHYHBIH KOA C IPOBEPKOH Ha Yyer-
HOCTh B KaxjaoMm Oaure;
— KOJOBOe paccTtofHue d=4,
— [ — uyucJo OafTOB NMOJAb30BATeNbCKUX AaHHBIX ¢opmata FTI1.l, ponosHen-
Hble apu(PMeTHyeCKOH# KOHTPOJbHON! CYMMOH.

b.2.1 OnpexgencHue AOCTOBEPHOCTH AAaliHBbIX

HactoTa nossjeHHss HeoOHAapy>KeHHbIX OIIHOOK B MATPUYHOM KOLE C NPOBEPKOH
Ha YeTHOCTh B KaxJOM OaiTe, ¢ BEPTHKAAbLHOH HPOBePKOH Ha WeTHOCTH HPH HOMOLM
DauTa NpOBEPOYHONR CYMMBI paBHA:

¥ [ N
R(FT]?) 2—5 Uq2£+2(1j p)E} 9y ( 8 ) ("i' 14 )f N
i 0 { 8 CH“P

a—p J£ ROt
: (q+ﬂ ) — ’

The { — YUCNo GalTOB NMONAB3OBATENLCKUX RAHHBIX aad {1,

Balit apUPMETHUCCKOH KOHTPOJALHOH CYMMBI agasa Qopmara knaacca FT1.2 ymeHb-
HIa€T YHCJAO0 HeOOHAapVXKEeHHbIX OluH0oK npubiausuteabHo Ha Ko3pduuuedt 0,9;
KOHTPONb 34 NPABHJAbHOCTBIO CTAPTOBOTO U OKOHEYHOr'o CJOB BBI3LIBAeT YMEHbIIeHHe
R(FT1.2) na Ko3(ppuHUHEHT ¢'!s, rae § — UYHC/IO JOMOJHHTEJAbHBIX KOHTPOJBHBIX CJIOB
Ha Kajap (KpOMe KOHTPOJLHOH CYMMb). B 3TOM cJayuyae uacToTa NOSABJEHHA HeoOHa-
pyKeHHpiX owHboOK R’ paBHa:

R'(FT1.2)=0 5R(FT1.2) /115,

B cnyuae ¢ukcHpoBaHHOH AJMHBI Kajpa s==2 (l craproBoe cJjaoBo, 1 ¢Jj0Bo
OKOHYAHHA).

B cayyae kajapa nepeMeHHOM OJHHBL S=—0 (2 CTapToBBIX CJoBa, 2 ¢JoBa, OIl-
peaesAOUIMX AJHHY, | CI0BO OKOHYAHHUSA).

Ha pucynke bB.1 nokasaubl XapakTepHCTHKH BEpPOATHOCTH HeEOOHapyKeHHLIX
OIHOOK B Kalpe ¢ PHKCHPOBAHHOH HJMHOH ¢ OJHHM O3HTOM HOJbL30BaTeJbCKHX HaH-
HeIX (FT1.2, i=1) H aas (QuKCHPOBAaHHOH AJHHB Kajpa ¢ 15 0akTaMu mnoJab30BaA-
TeJNbCKUX AaHHBIX (FT1.2, [—=1H).

b222¢pderTuBrHOCTL nNepegaull O6J0KaA

81 11 (f s 1)
L1(c . s+1) ¢ ’

i

LFF(FT1.2)

rae { — yucho 0auToB (CJ0OB) NONAB30OBATENLCKHX JAHHBIX;
§ — YHCAO JONOJHHTEJLHLIX KOHTPOJALHBIX CJIOB, KPOMC KOHTPOJBHOH CYMMHBHI,
Ha Kajap.
Ha pucydke b.2 nokasaHnl xapakTepHCTUkH 3¢p@PEKTHUBHOCTH Hepepaud Kajapa
AN8 LAHHBE 0910K0B € 1 GalfiToM noab3oBaTenLCeKUx AaHHmx (FTI1.2, i=1) n anan
GHLCUPCBAHHOA AJNHbLL KajApa ¢ 1bh GalitaMu  [NOAB30BATCABCKHX  AaHHLX (FT1.2

f—15).

b23 IfoscHeHHuA

dopmarsl knaccoB FT1.1 w FT1.2 xapakrepusyworcsa ciaeayOUHMH 0cOOEHHOC-
TAMH:

— anapaTHol COBMECTHMOCTLIO ¢ OOJGLIHHCTBOM II€PCOHAJNBLHBIX M APYrHX
IBM, npoueccopos 11 CTAH1ADTHBIM HCHLITATCILHBIM 060DV 0BAHUCM;

— JIeTKO H 3KOHOMHO codeTarTcsl ¢ HeGoJbLIMM H JgeileBeIM 000pyAOBaHHEM;

~— OJHAa H Ta xe annaparypa obecneyuBaeT MnporpamMMmHoe olecneyeHHe A
CBAI3H C APYIHMH WIHPOKO HCIIOJb3VeMBIMH nNepudepHiHbIMH yCTPOHCTBAMH, HanpH-
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Mep, rpadonocTpOUTENAMH, NEYATAIOIIHMH YCTPONCTBAMH, AHCILICHHBIMH TePMHHAJIA-
MH U T. IL.;

— He TpebdyeTcAs NOMOJNHHTE/bHBIX aNMapaTHhIX pEUIleHHH AAs NOOGHTHON CHH-
XPOHHU3AIUH,;

— HH3KOH 4YacTOTO# MOABJEHHA HeOOHAPYXKeHHHX OUIHGOK 6e3 KOHTpoJs Kage-
CTBA CHrHa/a, 0COOEHHO NPH BHICOKOH uacToTe OHGOK Ha O6uT (cM. pHcyHOK B.1).

[ITpumeuanune — DopMaTe ¢ HenpepuBHOf nepepauyed cJOB BHYTPH Kazxpa,
HCIIOJB3YIomHe 8 OHT UYETHOCTH (B MPOTHBONOJOXHOCTH OOHYHO NPHMEHAEMHIM
7 OuraMm, mmoc OMT 4YeTHOCTH HJAH 8 Guram 6e3 6MTa uyeTHocTH), TpebyloT ocoboro

BHHMaHWs K NHEHTPaJbHOH ONCPAaUHOHHON CHCTCME M NMPOrpaMmam YIpanJeHHs [ocJe-
ROBATEJBHBIM HHTEDP(PEeACOM.

b.3 ®opmar kaacca FT2:

6.3 Paomam wracca FT 2
n=8r+d

| m;}pML;u | K-8

K=81 . ¢ bumer

Dumer

KowmporasHan
1aCAEFOTLTTIENOHG CITTE

— kon (8i+4-8, &), i=1, 2, 3, ..., 15;

— KOJAOBOEe paccTosinue d==4;

— obpasymoumui noJuHoM X7--X6-4 X5+ X2 4 1;
— JOTIOJIHUTENbLHAA [IPOBEPKA Ha YE€THOCTD,

— HHBEPCHSA BCeX KOHTPOJLHHIX OHTOR.

B3l INossicuenus

Oco6ennoctu dbopmara knacca FT2:

— obecreyuBaetr HadbOJBIIYIO 3(PPEKTHBHOCTL IMepefaud Kaapa AJA  KJjacca
NOCTOBEepHOCTH aanusix 12 (cm. pucynok B.1);

— Hnaubojsee noaxopsammi dopMar AJs1 MOBHIMIEHHBIX TexXHuUecKHX TpeboBaHuM;

— ¢opMar kKaapa (mMHoroOaiTHHi (Qopmar) yaoleH naJsi HCNOJL3OBAHHA R
CTAHAAPTHHIX CHHXPOHHLIX Pa3BETBJIeHHHIX KaHanax nepefaud AaHHHX;

— Kogx (dopmara IFTZ2 obpa3oBan Ha OcHOBe lHKJAHueckoro bYX-koma ¢ ykasad-
HBIM 00pas3ylomyuM TOJHHOMOM H AO0MoJHeHHeM OHUTOM NPOBEPKH BCeX 3JEeMEHTOB Ha
qeTHocTh. OOo3Haugerca kak (128, 120) u sBAseTcs HEUHKJIHYIECKHM ONTHMAJbHHM
KOJIOM C KOJOBBLIM paccTtosiHueM d==4, cogepxamum 120 uHbopMaLHOHHLIX OHTOB,
TO €CTh 15 MH(pOpMaLHOHHBIX 0aiiToB. 3TOT O6JIOK MAaKCUMAJbHOH JAJMHE A4s 0Joy-
HBIX KOJAOB C KOJAOBBIM paccTossHHeM d=—4 U 8 KOHTPOJbHLIMH OHTAMH;

— o0Opasyouiunii noJsivHoM BbIOupaercd w3 Habopa 18 HenpuBOAUMBIX IOJHHOMOB
creniedd 7 Takum oOpasom, 4yToObl uHco HeoOHApYXKeHHBX 4-KpaTHbIX OWHOOK OH-
JIO MUHHMV aJAbHLIM /51 YKOpOUYeHHoro OJi0Ka aavioi n= 16 uiuail 24 6ura;

— HWHBEPCHA 8 KOHTPOJILHLEIX OHUTOB yJyuilllaeT 3aLIUTy OT OIMHOOK CHHXPOHH3A-
IlHH, ofecneydBasi MHHUMAaJbHBIH Bec KOoJHOBOro 6Joka, paBHbli 2, TO ecThb, O Kpai-
Hed Mepe, OAUH GpoHT Ha 6JIOK.

B32O0OnpeneseHue AOCTOBEPHOCTH JAAaHHBX

Hucsno KOMOHHAUH) C HeoOHapyXeHHHMH OUIHUOKAMH, COAEPKAWMX € HCKUXKEH-
HBIX OMTOB B HeYKOpPOUEHHHIX 6Ji10Kax 1o 128 6HUT, paBHO:
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A(FT2) 194 o 1512§ [(138) (=D (6’(/;” ’

rae e=4 6, 8, ..., 122 124, 128.
Iast ykopodeHHBIX OJOUHBIX KOJAOB ¢ AJHHOH OJ0KOB n=(8{-}8 OHuT), rae i=1,
2, .. — yHcJo 6alTOB NMOJAL30OBATENLCKHX MAHHBIX, Xopollee NPUOJHXKEHHe IJIA YHUC-

Jla XOMOUHAUUA ¢ HeoOHAPYIKEHHBIMU owHOkamMu paeT Gopmyaa:
n
A(FT2), .= ( , ) /128,

rne e=4, 0, 8, ..
PesyabTHpyoOLlass BEPOATHOCTE MNOSIBJIEHUS HeOoOHApyKEHHBIX OWHOOK paBHA:

R(FT2), - X A(FT.?)”’ Pt

rape e=4, 6, 8, ... .

dopmatr Kaacca FT2 yposigerpopser TpeGoBaHHUSAM KJAacca IOCTOBEPHOCTH JIaH-
HHX [2 (cM. pucyHok B.1). Ilpu pacuuupenun kaapa OJouHOoro Koma 8-OHTHOH cTap-
TOBOi KoMOHHauued, HeoOXomuMon npu nepefaue ¢ KHUM, pesyabTHpyollasa Bepo-
ATHOCTL HeOOHapYyKEeHHLIX OIIUOOK OnpeaesseTcsi YMHOXEHHeM Ha Ko3dhgpuiHeHT g°:

R’ (FT2) n=R(FT2)ng®

Ha pucyHke B.l npuBeaeHbl XapaKTePHCTHKH HeOoOHAPYKEHHHBX OWHOOK A5
Kagpa ¢ 1 6aATOM nNONbL30OBATENLCKHUX HaHHKWX (FT2, i==]) B ans xaapos ¢ 15 Gafi-
TAMH NMOJb30BaTeJdbCKHX HaHHHX (FT2, i=10).

b.3.3 D¢dexTHBHOCTL Nepefaud Kajpa, cojepiKamero oxHH 8-6uTHHEA CTapToO-
B 0a¥T H (<15 6aiiT MoJb30BaTENbCKHX JAHHBIX:

LFF(FT2)  — .0 2

Ha pucynke B.2 npuBegeHsl xapakTepHCTHKH 3((QEKTHBHOCTH Nepefaud Kajapop
ana l==1 6afT u {=15 GaflT NO/Jb30BATEJHCKHX JAAHHKIX.
b.4 ®opMar kaacca FT3:

F_... 781170 | bumer
MﬁwapMuu i

T k=&

. —— . B — el T T

AT

HormpoT6HaA
rnocaédofamens HoCme

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

— KOMOBOE paccTosiiHe d==6;

— ofpasyomuft moanHoM X!'8-}X13-4 X132 X114 X110 X84 Xo L X5 X3.}-1:
— HHBEPCHA 16 KOHTPOJLHHX OHTOB.

b.4.1 IToscHenus:
— GopMaT gas NOBHIIEHHHWX TpeOoBaHHZ K AOCTOBEDHOCTH AAHHHIX B CHCTeMax

TeNeMeXaHHKH;
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— cTpyKTYpa Kanpa (MHoro6aNTOBH#E ¢opMaT) NOAXOAHT AJASA HCHOJL3OBAHHN
B CTAHAAPTHHIX CHHXPOHHHIX pa3BeTBJIEHHBIX KaHaJax nepenayd NJAHHHX;

— VKa3aHHHi{ HeNpHBOAUMBIH [OJHHOM 00OpasyeT ONTHMaJIbHH{i KOA C KOHOQ-
BHIM paccTrosinueM d=~6 nns 6/okoB ginHOR <161 Our;

— oOpasyouki noannoMm  BbliOHpaercd M3 8199 genpusoAHMBIX MOJUIOMOB Ta-
KHM of0pasoMm, uToOH uucJ0 KoMOHHanu# ¢ HeoOHapy»KeHHBIMH 6-KpaTHHMU OINHG-
KaMy OblJI0 MHHUMAaJbHBIM JJsl yKOpoueHHoro OJ0Ka, conepxamero Gosee 3 Oafr
10J1b30BATENbCKUX KAHHHX;

— HHBEpPCHS KOHTPOJILHBEIX OUTOB yaydlllaeT 3alUTy OT OWIHOOK CHHXPOHHU3AIHH,
ofecreuBass MHHHMAaJAbHHA Bec 6Jioka paBHHR 3 M, mo KpaftHed Mepe, OgHH (QPOHT
HA 0JI0K.

b42 Onpepeacuiie JOCTOBEPUOCTIH LalIblA
Uucno xomOuHanuil ¢ HeoOHApYKeHHBIMH OWHOKAMH, COAEPKAUIHX € HCKaXKeH-
HbIX OHTOB B Ogoke gaunoil n=_38i, rae (=3, 4, o, ..., 18, npubnusureavino paBHO:
N | oy
1*1(FF3)‘,1’(;E2 { j *
roe e=6, 8, ..

PesyabTHpyiolas BEeposATHOCTh HeoOOHapyXeHHOR oliu0OKU paBHA:
R(FT3), =~ < A(FT3), p%" ¢ .

dopmar kaacca FT3 yanosaerBopsieT TpecOOBAHHAM NOCTOBEDHOCTH MAHHHIX KJac-
ca 12 (cm. pucydok B.1). Haa pacmupennoro kazpa 6soyHoro Koga ¢ 16-6utosoft
CTapToBoX KomOuHauuer, ucnognsyemoro auasa KHM cucrem nepenaus, BEpOSTHOCTB
HeoOHapyXKeHHoH oWHOKH JOoCTHraeTcsl yYMHOXKeHHeM Ha kKosbpduiuneHT g!t:

RI(FT3), RUIT3)pa's.

Ha pucynke B.1 npuBeaeHnl BeposTHOCTH HeoOHapy:KeHHHX OMHOBOK AJis Kajpa
¢ 1 6alTOM mOJb30BATENbCKHX AaHHHIX (FT3, i==1) ®w pas KagpoB ¢ 15 OGafitamu
N0JIb30BaTeNbCKUX RAaHHHX (FTJ3, i=158),

b.4.3 JdderTHBHOCTL mepenadd KaApa, coiaepxamero oaHy 16-OMTOBYHO CTap-
TOBYI0 KOMOHHAUHIO H {< 16 OHT NOJb30BATENLCKHX AAHRLIX:

 r , { P
LFF(FT3) " ot

Ha pucynke B.2 nokaszaHn KpHBbie 3(@PeKTHBHOCTH AJdSl KaAPOB C OAHHM R
15 6aiTaMH TaHHBIX MOJbL3OBaTeNA.
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