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YAK 621.383

A. M. THUMO®EEB, KAH/]. TEXH. HAVK, JOLJEHT

BAUSAHUE BPEMEHU OAHO®OTOHHOM NEPEAAYM
UHOOPMALUU HA AOCTOBEPHOCTb EE NPUEMA
B KBAHTOBO-KPUNTOIPA®UYECKOM KAHANE CBA3U

bBenopycckuii cocyoapcmeennwiti ynugepcumem unghopmamuxu u paouodnieKmpoHuKy

Ionyueno vipasicenue 015 OYyeHKU 00CMOBEPHOCIMU UHGOpMAyUuU npu ee nepeoave no Keanmogo-Kpunmozpagu-
YeCKOMY KAHALY C653U, COOepAucaujemy cuemiux homonos c mepmevim epemenem. Ilo pesynomamam mamemamuue-
CKO20 MOOENUPOBAHUSL YCMAHOBACHbI 3ABUCUMOCU OOCMOBEPHOCTIU NPUHSAMBIX OAHHBLX OM CPEOHe20 8peMetu 0OHO-
@omonnotii nepedauu ungpopmayuu. Beinonnennvie ucciedosanus nOKA3auu, Ymo ¢ poCmom cpeonezo pemeru 00HO-
Gomonnoii nepedauu ungopmayuu dmu 3a6UCUMOCIU pacmym, Ooocmueds Hacviyenus. [Ipuuem npouux pasnwix
napamempax ¢ pocmom cpeometl ONUMenbHOCIU MEPMBO20 8PEMEHU NPOOLEBAIOUe20Cs MUNAd HACLIUeHUe NPOUCX0-
oum npu GONLUUX 3HAUEHUSAX CPEeOHEe20 8peMeHU 0OHOGOMOHHOU nepedadu UHPoOpMayu.

Knroueswie cnosa. Cuemuux qbomouoe, mepmeoe epems, KgaHmoeo-KpunmozpaqbuquKuﬁ KdaHal CeA3U.

BBenenune

[Ipu co3maHMK COBPEMEHHBIX CHUCTEM CBS3U
CTPEMSITCS MOBBICUTh HAJEKHOCTb UX (YHKIIHO-
HUpoBaHUA [1]. DTO 0OCOOEHHO Ba)KHO, KOTJA CH-
CTEMBI CBSI3M NPEJHA3HAUCHBI AJIS1 Iepeiadll KOH-
(uneHIMaNIbHBIX NaHHBIX. Tak, HampuUMep, B CH-
CTeMax KBaHTOBO-KPHUNTOIpaUuecKoil CBsI3H 10-
CTaTOYHO YacTO B Ka4eCTBE NMPUEMHBIX MOAYJIEH
HCTIONB3YIOT c4eTYnKH POTOHOB [2]. O0ycIoBIeHO
3TO TEM, YTO B TAKHX CHCTEMax Iepeaada HHGop-
MalU{ BBIIOTHSACTCS] MAJIOMOILTHBIMH ONTHYECKHU-
MH UMITYJIECAMH CO CPETHUM YHUCIOM (POTOHOB HE
Oosiee mecATH Ha KaKOblil mepenaBacMblii OUT
(nmu cumBon). CueTunky POTOHOB XapaKTepH3Yy-
IOTCSI JJOCTAaTOYHO BBICOKOM YyBCTBUTEIHHOCTHIO
[3-5], 4TO MO3BOJIET C BBICOKOW [1O0CTOBEPHO-
CTBIO PErHCTPUPOBATh MpeNesibHO cinaboe OnTH-
YEeCKOE U3Ty4YEHHE.

[lox nocToBepHOCTHIO OyeM MOHUMATh BEpo-
SITHOCTh TOTO, YTO HPUHSTHIE JAHHBIE COOTBET-
CTBYIOT II€pEeIaHHBIM.

W3BecTHBIE METOABI OLICHKH JOCTOBEPHOCTH
NPUHATHIX JaHHBIX [1] HE y4MTHIBAIOT HaJu4ue
MEpTBOI'O BPEMEHHU cdeT4yuka (oToHOB. B Teue-
HHUE 3TOTO BPEMEHHU CUETYUK (POTOHOB HE UyB-
CTBHUTEJICH K IaJAI0IIEMy Ha HETO ONTHYECKOMY
M3IydeHuro [3, 5], 9To MPUBOINUT K OMIMOKAM TIpU
nepenaye JaHHBIX U K TIOTEPSIM IepeaBaeMoi HH-
hopmarym.

ITockonbKy /10 HACTOAIIETO BPEMEHH OIleHKA
BJIMSTHAST MEPTBOTO BPEMEHH CYETYHKa (POTOHOB
Ha JIOCTOBEPHOCTh MPHUHATHIX JIAHHBIX KBAHTOBO-
KpUNTOrpaduuecKiX KaHAJIOB CBS3M HE BBIIIOI-
HSJIaCh, TO 3TO SBISUIOCH ENBI0 JAHHON paOoTHI.

OOBEKTOM HCCIIEOBAHUS SBISIICS ACUHXPOH-
HBI KBaHTOBO-KPUNITOrpaUIeCKUil KaHAT CBS-
3H, B KOTOPOM B Ka4€CTBE ITPHEMHOTO MOJLYJIS HC-
MOJTb30BAJICSL CYETYMK (DOTOHOB C MEPTBBIM Bpe-
MEHEM IPOJIEBAIOIIETOCS THITa. MepTBBIM Bpe-
MEHEM IPOJIEBAIOIIETOCS THUTIA XapaKTePHU3YIOT-
cs cueTynKku (POTOHOB Ha 0a3e JaBHUHHBIX (POTO-
MIPUEMHHUKOB, BKITFOYCHHBIE IO CXeME MTaCCHBHOTO
raiieHust JJaBuHsl [2, 3].

IIpenmerom uccnenoBaHus SBISETCS YCTAaHOB-
JICHWE BIUSHUS BPeMEHHU OHO(OTOHHON nepena-
yu HH(pOPMAIUHN Ha JOCTOBEPHOCTH €€ MpUeMa.

Bblpame}me JIs OEHKHU TOCTOBEPHOCTH
NPUHATBHIX JAaHHBIX

B nHavane mosryuuMm BbIpa’keHHE Uil OLICHKU
JOCTOBEPHOCTH NPHUHATHIX JaHHBIX. JlanpHemne
paccyxzueHust OyayT OCHOBAaHbI Ha TOM, UTO KaHAJ
CBSI3U IOCTPOCH Ha 0as3e MpHueMOo-IepeNaroIero
obopynoBaHus [4], B KOTOPOM JTaHHBIE TIEpEIAIOT-
csl ABOMUYHBIMHU cuMBoJaMH («0» n «1») B Teue-
HHUE JAJHUTENBbHOCTH BpeMeHHU T,. 11 mepenmauu
cuMBOJIOB «0» 1 «1» HCHONB3YIOTCS ONTHYECKHUE
CUTHaJIbl MOIIHOCTBIO W[ 1 W, COOTBETCTBEHHO
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(W, < W,), conepxaiue He Oonee aecstu GoTo-
HOB Ha KaxJiplif OuT (cumBou). [lpuyem TpaHcs-
LMl 9TUX CUTHAJOB B KaHaJl CBSA3M OCYIIECTBIISA-
eTcs B T€UCHHUE JJIUTEILHOCTH BpeMeHH oiHO(do-
TOHHOW mepenaun At = T, /2. CnenoBaTenbHO,
B TEUCHUE BPEMCHU t, = T, /2 JaHHBIC B KaHAI
CBSI3U HE MEPEJATCH, T. €. MEXKIY KaXKI0U Mapoit
CHUMBOJIOB HAaXOAWTCS TaK Ha3bIBAEMBbIM «3alllnT-
HBII» BpeMEHHOW uHTepBal. [I0CKONBKY CUMBO-
7e1 «O» 1 «1» mepegaroTcs UMIYIbCaMU pa3iny-
HOW MOIIHOCTH, TO Ha BBIXO/IE CUETYHKA (DOTOHOB
3a BpeMsi Af QopMHUpyeTcsl pa3TUuHOe KoJude-
CTBO DJIEKTPHUYECKUX UMIYIIBCOB, KOTOpoe Oyaer
MpsIMO  TIPOTIOPIIMOHAIBHO MOIIIHOCTH OITHYE-
ckoro m3iydeHusi [4]. Bcemu norepsimu uHbop-
MallHH, 32 UCKIIFOYCHHUEM TMOTepPh B CYETUHKE (O-
TOHOB, TpeHeOperaem.

Ucxons u3 omnpenesneHus, BIPAKEHUS IS
OLIEHKH JIOCTOBEPHOCTEH MPUHSATHIX CUMBOJIOB «0»
CUMBOJIOB «1» 3aMuIIyTCs COOTBETCTBEHHO KakK:

P(0/0)
"~ P(0/0)+P(0/1)

_ P(1/1)
- P(1/1)+P(1/0)

(1

1

% [+ mo) (81 =20)]" exp[ (o +10) (1=,

rae P(0/0) u P(1/1) — BepOSTHOCTH PErHCTpalliy
Ha BBIXOJI€ KaHaJa CBsA3M CUMBOJIOB «0» U CUMBO-
J0B «1» TpH HaJIMYUM Ha BXOJle KaHaja CBS3U
cumBoiioB «0» u «l1» coorBerctBeHHo, P(0/1)
u P(1/0) — BEepOsSITHOCTH PETUCTPALIMU Ha BBIXOJIC
KaHala CBsI3U CUMBOJIOB «0» ¥ CUMBOJIOB «1» Tipu
HaJIMYUHM Ha BXOJIe KaHaja CBSI3U CHMBOJIOB «1»
1 «0» COOTBETCTBEHHO.

IIpennonoxxum, 4To Ha BBIXOJE KaHaja 3ape-
THCTPUpPOBaHa CilydaifHas JTBOMYHAs IOCIJIE0Ba-
TEIBHOCTB, JIJIs1 KOTOPOI BEPOSITHOCTH MOSIBIEHUS
cumBoJIoB «0» P (0) paBHa BEpOSITHOCTH TOSIBIIE-
Hus cumBoJIoB «1» P (1). Toraa 1ocToBepHOCTH
MIPUHSTHIX JAHHBIX PABHA:

D=0,5(Dy+D,)=
P(0/0) P(1/1)
+

P(0/0)+P(0/1) P(1/1)+P(1/0)
)
ITepexonubie BepositHoctu  P(0/0), P(0/1),
P(1/1) u P(1/0), Bxoasiye B BeIpaxkeHue (2), st
paccMarprBaeMoro KaHalia CBSI3U IOJTyYeHbI B pa-
0ote [6] HA OCHOBAaHMM CTAaTUCTHUYECKHUX pacrpe-

I[eJ'ICHI/Iﬁ 4uciia UMITYJIbCOB Ha BBIXOAC CUCTUHKA
(hOTOHOB:

b

P(0/0)=N§N Vi : €)
P(O/1)= NZ; [(nt +nsl)(At—Td )] e;)\?/)[—(nt +ns1)(At—Td )], @
P =1 i [(nt +ng )(Ar -1, )] exp[—(nt +ng )(Ar -1, )], )

N=0

P1/0)=1-3

%2 [ o) (8= 5)]" exp[ () (A1)

N!

; (6)

N=0

rae Ny u N, — HIKHUI ¥ BEPXHHUH MOPOTOBBIE
YPOBHH PErucTpali COOTBETCTBEHHO, 11, — CPEJI-
HsIl CKOPOCTh CY€Ta TEMHOBBIX HMITYJIbCOB Ha BBI-
XOJIe CUeTYMKa (POTOHOB, 7y U 11| — CPEAHHUE CKO-
pOCTH cUeTa CUTHAJIBHBIX UMITYJIbCOB Ha BBIXOZE
cueTyrKka (POTOHOB NpH Mepeaade CUMBOJIOB «0»
1 «1» COOTBETCTBEHHO, T, — CPEIHSA AIUTETBHOCTh
MEpTBOI'0 BPEMEHH NPOAJIEBAIOIIETOCA TUIIA.
Hunxuuii 1 BepXHUI MOPOroBBIE YPOBHU pe-
THUCTpPAllM — 3TO COOTBETCTBEHHO HAaWMEHbILEE
U HauOOoJbIIeE YHUCIO 3aperdCTPUPOBAHHBIX Ha

N!

BBIXOJIE CUETYMKA (JOTOHOB UMIYIIBCOB, MPH KO-
TOPOM JIeNIaeTCsl BBIBOJ, YTO IEpelaH CHUMBOII
«0». Ilpu TpEeBBINIEHUU 3apErUCTPUPOBAHHBIX
WUMITYJIBCOB YKcia IV, 1enaercs BbIBOJ, YTO Tiepe-
JIlaH CUMBOJ «1», a IPU PETUCTPALIUU UMITYJIHCOB
B KOJIMYECTBE, MEHbIIEM, YeM N|, MIPUHUMAETCA
pelIeHue, YTO CUMBOJ OTCYTCTBYET [4, 6].
OtMeTuM, 4TO AJI1 OLEHKU MEPTBOTO BpeMe-
HU TIPOJUIEBAIOIIETOCS TUTIA HCIIONIB3YIOT CpeiHEee
3Ha4YeHHE, T.K. €r0 JJIUTEIbHOCTh 3aBUCUT OT HH-
TEHCHUBHOCTH ONTUYECKOro u3inyueHus [3].
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TeMHOBBIE M CHUTHAJIBHBIE HMITYJIBCHI — 3TO
UMITYJIbCBI, KOTOPbIE MOSBIIAIOTCS] HA BBIXOJIE CUET-
4yrKa ()OTOHOB COOTBETCTBEHHO B OTCYTCTBHH OII-
TUYECKOTO CHTHAJla U B Pe3yJibTare BO3/AECHCTBUS
(hOTOHOB perucTpUpyeMoro uanydeHus [2, 3].

Taxum o0pa3oM, paccuuTarh JIOCTOBEPHOCTh
MPUHATHIX JAHHBIX MOYKHO IyTE€M IOJICTAaHOBKH
B (opMmyiy (2) COOTBETCTBYIOIIUX BBIPAKEHUI
(3)—(6) mpu 3a7aHHBIX TOPOTOBHIX YPOBHIX PErH-
crpauuu N; u N,, CpeIHUX CKOPOCTSX CUETa UM-
IyJABCOB 7, Ny U Ny U JIIUTETBHOCTAX BPEMEHHU
T AT U T,

Pe3yabraThl MaTeMaTHY€CKOTO
MO/IeJTUPOBAHNS U UX 00CY:KIeHHe

Brruncnenne 10CTOBEPHOCTH MPUHATHIX AaH-
HBIX BBITIOJTHSIIOCH JJISi KAHAJIOB CBSI3H, COZIEpIKa-
[IMX B KQ4eCTBE PUEMHOTO MOIYJISI CYETYHK (O-
TOHOB C MEPTBBIM BPEMEHEM MPOJICBAIOIIETOCS
THUTIA TIPU PA3THYHBIX 3HAYCHUSIX Ty, g, Mg U AL

Ha puc. 1 mpencraBieHsl 3aBUCHMOCTH J0-
CTOBEPHOCTH TMPHUHATHIX JAHHBIX OT CPEIHETO
BpeMeHH OJHO(OTOHHOHN Tepenadn MHPOpPMaLUU
JUTS PA3INIHON CpeHEeH JUTUTEIbHOCTH MEPTBOTO
BPEMEHH MPOAJIEBAIOIIETOCS THIIA.

[Ipu moctpoenun 3aBucumocteit D(Af) cpen-
HUE CKOPOCTH CYETa CHTHAIBHBIX UMITYIIECOB 71
U Ny U AMAIa30Hbl 3HAYE€HUH Af BBIOUPAIUCH 110
METOIINKEe, OMHMCAHHOW B paboTe [6], ¢ ydeToM
TOTO, YTO T; HE MOXKET MpEeBBIIIATh Af, KOTOPOE,
B CBOIO OYepellb, JIOJDKHO ObITh MEHbIIIE CpeIHei
JUTATETEHOCTH TIepefadu OHOTO OuTa (CHMBOJIA)
T, Ha BEIMYMHY 3aIIUTHOTO BPEMEHHOTO WHTEp-
Baja. B mMpoTHBHOM cily4yae MCIIONBb30BaHHUE CUET-
YUKOB (DOTOHOB ISl PETUCTPAINH JaHHBIX CTAHO-
BUTCSI HEBO3MOXHBIM [4, 6].

Pacuer 3aBucHMOCTEl, MOKa3aHHBIX Ha PHC.
1, mpoBoIMIICS IS ONMHAKOBBIX 3HAYEHUH HIK-
HEro M BEPXHETO MOPOTOBBIX YPOBHEH perucrpa-
uun Ny = 1 u N, = 7, cpenHeil ckopoctu cuera
TEMHOBBIX HMIIYJIbCOB 1, = 103 ¢! u cpenHen
JUTITETEHOCTH TIepefadu OMHOTO OWTa (CHMBOJIA)
T, = 100 Mxc. HeoOXonumo oTMeTHUTh, 4TO IOPO-
TOBbIE€ YPOBHH PETHCTpAallMd MOXKHO BBIOMPATH
Y APYTUMH, OTIIMYHBIMU OT 1 U 7, HO TIpU CpaBHE-
HHAU 3aBUCUMOCTEH D(Af) Afid pa3inudHbIX Cpel-
HUX JUIITEIHHOCTEH MEpPTBOTO BPEMEHHU MOPOTO-
BBIE YPOBHH peructpauu Ny u N, ciexyet Gpuk-
CHUpPOBATh MOCTOSHHBIMH, KaK M CPEIHEE 3HAUCHUE
CKOPOCTH CYETa TEMHOBBIX UMITYJIECOB #; U CPEI-
Hee BpeMs Iepeadd OAHOTO OuTa (CHMBOIIA) T).
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D A
0,70 T
O,IOH— 4
0,00 , At~104,=c

020 025 030 035 040 045 050
Puc. 1. 3aBUCUMOCTb 1IOCTOBEPHOCTH MPHUHATHIX JAHHBIX
OT BpeMeHH oJHO(MOTOHHOI mepenaun: N; = 1, N, = 7,
n, =103 ¢!, 1, = 100 MKc; cpenHss AIUTENLHOCTH MEPTBO-
ro Bpemenu: / —x 1;,=0; 2 —+1,= 5 mMkc; 3 — 0O 1, = 10 MKc;
4—01y;=15MKc

OTmeTHM, 9TO TPHU APYTUX 3HaueHUsX N; u N,,
OTHOIIEHUSX T, /At, n/ny m n/n, M BBITIOJIHEHUN
YKa3aHHBIX BBIIIE OTPAHUYCHHUN MPOsBICHUE (-
(ekTa MEpPTBOTO BPEMEHH IPOJICBAIOIIETOCS
TUTIA JUI pACCMaTPUBAEMOTO KaHalla CBS3HM aHa-
JIOTUYHO TIPEICTAaBICHHOMY Ha pHC. 1.

W3 monmy4eHHbIX pe3ynbTaToB BUIHO, UTO C yYBE-
JUYEHUEM CPETHETO BpeMeH! OAHO(OTOHHOM T1e-
penaun uHbopManunu At 3aBucuMmoctu D(At) pa-
CTYT, JAOCTUTas HACBHIIICHHS, YTO WMEET MECTO
JUTSL BCEX MCCIIeMyeMbIX 3HaYeHUH T, (cM. puc. 1).
[Ipu mpounx paBHBIX MapaMeTpax ¢ pOCTOM Cpe/l-
Hel UIMTEeIHHOCTH MEPTBOTO BPEMEHH TPOJIJIeBa-
IOIIETOCS] THIA T, 3TO HACHIIIEHUE MPOUCXOIUT
pu O0NBIIKUX 3HAYCHUSIX At: ipu At > 44,6 MKc
st T, = 0; mpu At > 45,1 MKe U1 T, = 5 MKC; TIpH
At > 45,8 mxc s t; = 10 Mxc; ipu At > 46,3 MKC
s t; = 15 Mmke. [Ipu 3TOM yBenuueHue t,; npu
MPOYHX PaBHBIX MTApaMeTpax MPUBOIUT K yMEHbIIIe-
HUIO JIOCTOBEPHOCTH TIPUHATHIX JAHHBIX. Tak, Ha-
npumep, Tipu At = 42 MKC JOCTOBEPHOCTH TPUHS-
THIX JJAaHHBIX paBHa 98,46-1072 ms 1;=0; 98,30-102
IS T; = 5 MKC; 98,02-1072 must t,; = 10 MKkc;
97,59-107 st T, = 15 MKc. YkazaHHBIE 0COOEHHO-
CTH TTOBEACHMS 3aBUCUMOCTEH D(At) 0OBICHSIIOT-
Csl XapakTepoOM M3MEHEHHUS TEePEXOIHBIX BEPOST-
nocreit P(0/0), P(0/1), P(1/1) u P(1/0) c yBemmde-
HUEM CPEIHETO BPEMEHH OHO(POTOHHOM mepera-
91 HHGOPMAIINU Af, 9TO HIUTFOCTPHPYETCSI puC. 2.

C yBenmWYeHHEM CPETHETO BpeMEeHH OgHO]O-
TOHHOW Tepenadn mHbopManuu Af TepexoaHbIe
BepostHocTtr P(0/0), P(1/0) u P(1/1) pactyr,
a mepexonHas BeposaTHOCTh P(0/1) ymMeHbIIaeTcs.
D10 HaOmIoOmaeTcs Kak MPU HATHIUH MEPTBOTO
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P(0/0Y} . . . . ] P(I/Q)“ /it PO/
1,00t F 020 1,00r ‘ , ' ' : = 10,50
0,80} 0,016 0,80} 10,40
0,601 Ho,012 0,601 10,30
0,40} 0,008 0,40} 10,20
0,20t 0,004 0,20F 10,10
0,00 concageis . . 0,000 At-10% ¢ 0 ‘ ‘ . Sotusace, [0.00 A-10%, ¢
020 025 030 035 040 045 0,50 020 025 030 035 040 045 0,50 '

a

o

Puc. 2. 3aBucumoctu nepexonusix BepostHocteit P(0/0), a, [-4, P(1/0), a, 1'-4°, P(1/1), 6, -4, P(0/1), 6, 1'—4’, oT BpeMeHH
onHodoToHHOH mepenaun: N, = 1, N, =7, n,= 103 ¢!, 1, = 100 MKc; cpenHAs ATUTETEHOCTH MEPTBOTO BpeMeHH: / i /'— X T,
=0;2u2 —+1;=5Mkc; 3u3’—o1,;=10Mkc; 4 u 4’— 0 1;=15 mMxc

1/0) + PO/LY
FR(IT : :

0,40

0,301

0,201

g At'104, c

L Il
20 0,25 0,30

o8

L
0,35

| A 1
040 045 0,50 N

Puc. 3. 3aBucumocts otnortrenus [P(1/0) + P(0/1)] / [P(0/0) + P(1/1)] ot Bpemenu onnodoTonHOM nepenauu: N; = 1, N, =7,
n,=10% ¢!, 1, = 100 MKc; cpeaHss ATUTENBHOCTh MEPTBOTO BpeMenu: [ — X T,=0; 2 — + 1, =5 Mkc; 3 — 0 1, = 10 MKc; 4 —
o 1;=15 MKc

BpPEMEHH MpOJIeBaloIerocsi tuna (CM. puc. 2,
KpuBble 2—4 u 2'—4’), TaKk ¥ TIPH €r0 OTCYTCTBUU
(cm. puc. 2, kpuBble / U [’) u 0OBSACHSIETCS CMe-
LICHUEM CTaTUCTHYECKUX PACHpEACICHUN cMecu
YHUCJIa TEMHOBBIX M CHTHAJbHBIX HMITYJIbCOB
Pyo(N) u Py (N) npu nepenade cuMBOJIOB «0»
1 «1» COOTBETCTBEHHO C U3MEHEHUEM Af U T, UTO
JIOCTATOYHO TIOIPOOHO TOSCHSETCS B padote [6].
Crenyer TakKe OTMETUTb, YTO MPU MPOUYHUX PaB-
HBIX MapaMeTpax npruemMa HHPOPMaLUH B Pe3ylib-
TaTe TAKOTO CMEIIEHHS C POCTOM T,; IIEPEXOJHbIC
BepositHoct P(0/0), P(1/0) u P(1/1) ymensbia-
1oTcs, a mepexognas BepostTHocTs P(0/1) — pac-
teT. Tak, Hanpumep, npu Az = 45 MKC epexoiHbIe
BepositHoctu P(0/0), P(1/0), P(1/1) u P(0/1) paBHBI
coorBeTcTBeHHO 93,94-102, 1,28-1072, 98,87-102
u 1,13-1072 ana t; = 0; 93,84-102, 1,20-1072,
98,73-102 1 1,27-1072 1 1, = 5 Mkc; 93,70-1072,
1,10-102,98,51-102 u 1,49-1072 nnst T, = 10 MKc;
93,50-102, 0,99-102, 98,23-102 u 1,77-10 s

t; = 15 Mkc (cM. puc. 2). OTMETUM TaKXke, 4To
JUTSL BCEX MCCIIEeyeMbIX TUama3oHoB Af HAUOOIb-
mee 3Hadenne P(1/0) He mpeBbIIaeT HAWUMEHB-
meit Benmmaunsl P(0/0).

Yka3zaHHbIE 0COOCHHOCTH U3MEHEHUS Iepe-
xomaHbeIX BepositHocteit P(0/0), P(1/0), P(1/1)
u P(0/1) ¢ poctoM At, B CBOIO O4epe/lb, IPUBOJISAT
K pOCTy 3aBUCHMOCTeH D(Af) BIJIOTh O WX Ha-
CBIIICHHS 3a cYeT Toro, 4yto oTHomenue [P(1/0) +
P(0/1)]/ [P(0/0) + P(1/1)] ¢ pocTom At ymeHbIIa-
eTCsl, TOXKE MEePEeXo/is B HACHIIIEHUE, KaK IMOKa3a-
HO Ha puc. 3.

Taxoke U3 puc. 3 BUIAHO, YTO MIPH MIPOYUX PaB-
HBIX IIapaMeTpax yBEIMYECHUE T,; NPUBOAMT K PO-
cry ornomenus [P(1/0) + P(0/1)] / [P(0/0) +
P(1/1)]. Tak, Hanpumep, npu At = 34 MKC 3TO OT-
HOILICHUE PaBHO 5,26-102 s ;= 0; 7,16-102
I Ty = 5 MKC; 10,58-1072 s 1, = 10 Mkc;
16,99-10*2 i T, = 15 Mxce. CriegoBaTensHo, IpH
IPOYMX PAaBHBIX IapaMerpax ¢ pocTOM T, J0-
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CTOBCPHOCTh HNPUHATHIX HJAHHBIX YMCHBIIACTCA
(cm. puc. 1).

3aKkJjoueHue

[TonyueHo BbIpaxkeHue JUIsl pacuera J0CTO-
BEPHOCTH JIaHHBIX, IPUHATHIX 110 ACHHXPOHHOMY
KBaHTOBO-KPHUNTOTpapUuecKkoMy KaHajJy CBS3H,
B KOTOPOM B KaueCTBE MPUEMHOIO MOXYJsS HC-
MIOJIB3YETCS CYETUHK (POTOHOB C MEPTBBIM BpeMe-
HEM IIPOJUIEBAKOLIETOCS TUIIA.

YCTaHOBIIEHBI 3aBUCUMOCTH JJOCTOBEPHOCTH
MPUHATBIX JAHHBIX D OT CpeIHEro BpeMEHH OJHO-

(doToHHOI mnepenaurt MHPOpMAIMH Af € y4eTOM
CpeIHEeH JUTUTENFHOCTH MEPTBOTO BPEMEHH TPOI-
JIEBAIOIIETOCS THIIA T, BbINONHEHHbIE HccIenoBa-
HUS TIOKA3aJIM, 4TO C POCTOM CPEITHEro BPeMEHH Of-
HO(OTOHHOM Tepeaayn nHGOpMaIUK 3aBUCUMOCTH
D(A?) pactyT, nocturast HacsieHus. [Ipiuem mpo-
YUX paBHBIX MapaMeTpax C POCTOM CpenHel u-
TENBHOCTH MEPTBOTO BPEMEHH IPOIJICBAIOIIEIOCS
THIIA Tz OTO HACBIILICHUE TIPOMCXOHT MPU OOJIBIITNX
3HaYeHUIX Af: tipu At > 44,6 mxc s t,; = 0; ipu
At > 45,1 Mxe s T, = 5 MKc; ipu Af > 45,8 MKC 17151
1, =10 MKc; npu At > 46,3 Mmke i 1, = 15 Mxc.
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TIMOFEEV A. M.

THE INFLUENCE OF THE TIME OF SINGLE PHOTON TRANSMISSION
OF INFORMATION ON THE RELIABILITY OF ITS RECEPTION IN A QUANTUM
CRYPTOGRAPHIC COMMUNICATION CHANNEL

Expression for estimating the reliability of information during its transmission through quantum-cryptographic communication
channel that contains a dead time photon counter has been obtained in this research. According to the results of mathematical mod-
eling, the dependence of the reliability of the received data on the average time of single photon transmission of information was es-
tablished. Studies have shown that with an increase in the average time of single photon transmission of information, these depen-
dences grow, reaching saturation. Moreover, with equal parameters with an increase in the average duration of the dead time of
a prolonging type, saturation occurs at large values of the average time of a single photon transmission of information.

Keywords. Photon counter, dead time, quantum cryptographic communication channel.
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