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KopucHa mogenb Hanexutb 40 CUCTEM nepefaBaHHA iHpopmauii, ki MOXYyTb 6YTU BUKOPUCTaHI
ONa nepefaBaHHA Ta NPUAMAaHHA GIiT-OPIEHTOBAHUX OUCKPETHUX iHpOpMaUiNHUX MOBIAOMMEHb Y
BiOKPUTUX ONTUYHUX KaHanax 3B'A3Ky.

Bioomnii cnocib nepegaBaHHA Ta NpuUAMaHHSA iHpopMalii, B SKOMY CUrHanu MaHinymnoTb ABOMa
CUrHanbHUMKM o3Hakamu "1" Ta "O" amnniTyaun oAHOro mKepena ONTUYHMX CUrHaniB i3 nasepom
3ag4aHol 4acToTK, a NPUMMaHHA Takoro NOBIJOMIEHHS 34IMCHIOTL NPUIMaYeM, WNAXoM gemoaynsuil
Ta peecTpauii NpurHATUX BignosigHMx GiTiB "1" Ta "0" [MaTt. 90380 YkpaiHa, MIK H 04 J 14/00.
Cnoci6 mogaynsuii npomeHa nasepa / CyHgydkoB K.C., lonmk O.JI. Ne u201314500; 3asen.
11.12.2013; ony6n. 26.05.2014, Bion. Ne 10].

Cnoci6 3abesneuye HagiiHe npuMaHHSA Ta peecTpauilo OiTiB 0AMHMLbL Ta HyniB B yMOBax
BiACYTHOCTI BNNMBY MynbTUNMikaTuBHUX 3asag (dir. 1).

Heponikom Bigomoro cnocoby € HEeMOXNUBICTb HaAiMHOro nepefaBaHHA iHopmalii 3a
AONOMOrOK  BIAKPUTOI ONTWMYHOI MNiHii 3B'A3Ky 3 OAHWMM fas3epHMM MPOMEHEM B YMOBax BMvBY
MYNbTUNMNIKATUBHMX 3aBapj (CHIr, OOL, TymMaH), iHTEHCUBHI 3MiHW SIKMX MOXYTb OyTM Ha OAMH-ABa
nopsiakM GiNblWMMKN B MOPIBHSAHHI 3 IHTEHCMBHICTIO 3MiHM amMnniTyd curHanbHUX o3Hak "1" Tta "0" Ha
npUUMarnbHin CTOPOHI KaHany 3B'A3Ky.

Haiibinbw 6nmM3bKMM aHanoromM € crnocib nepegaBaHHsA Ta NpuiAMaHHs iHdopmauii [MaT. 96853 C2
YkpaiHa, MIMNK HO3M 13/00. Cnocib nepegaBaHHsA Ta npuiMaHHs iHdopmauii / Hukonandyk A.M.,
MpmHunwmH T.M., BopoHny A.P. Ne a201005665; 3aseneHo 11.05.2010.; ony6bn. 12.12.2011, Bron. Ne
23] npu 9KOMY MaHinynboOBaHi cUrHann opmyloTb Ha OCHOBI YOTUPLOX CUrHarbHUX O3HaK, SKi
noctaeneHi y BIiONOBIQHICTL [0 e€enemMeHTiB iHopMauinHOro nOoBIOOMMEHHS, a MPUIUMaHHS
iHbOpMaLiHOro NOBIAOMITEHHS 34IMCHIOKTb LUMAXOM AeMoaynsuii ONTUYHUX CUrHanIB.

Heponikom Bigomoro cnocoby € HEeMOXNUBICTb HadiMHOro nepegaBaHHsA iHdopMmadii 3a
AOMOMOrOK  BIAKPUTOI ONTMYHOI MNiHii 3B'A3Ky 3 OAHMM fas3epHMM MPOMEHEM B YMOBax BMvBY
MYNbTUNMIKATUBHMX 3aBag (CHIr, OOL, TymMaH), iHTEHCUBHI 3MiHW SIKMX MOXYTb OyTM Ha OAMH-ABa
nopsiakM BiNblWMMKN B MOPIBHSAHHI 3 IHTEHCMBHICTIO 3MiHM amMnniTya curHanbHux o3Hak "1" Tta "0" Ha
nNpUUManbHin CTOPOHI KaHany 3B'A3Ky.

B ocHoBy kopucHOI Mogeni nocTaBneHa 3agada po3pobkM HoBoro cnocoby nepenaBaHHS
iHbopmauil, WAXoM OAHOYACHOro 3acCTOCyBaHHS [BOX BWMNPOMIHIOBAYiB CBiTNa 3 PisHMMU
OOBXWHaMW XBWUIi, Ta ABOX ONTUYHUX MiHi 3B'A3Ky. 10 ogHOMY 3 KaHaniB 34INCHIOTb MaHinynsauito
iHpopmauiiHmx GitiB "1" Ta "0", a ApyrMi KaHan 3acTOCOBYETbLCS B SKOCTi OMOPHOro. Takmm YMHOM
BMMMB MYNbTUMNNIKATUBHMX 3aBaf Ha CUTHaNM ONTUYHMX MiHiN 3B'A3KY € (DaKTMYHO OOHAKOBMWMI, a 3MiHa
iX IHTEHCUBHOCTI He BMMMBA€E Ha MPUWHATUIA PISHULEBUIM CUrHan Ha npurMManbHii CTOpoHi (dir. 2),
KU NePeTBOPHETLCS Y BiANOBIAHI 03Haku "1" Ta "0" nepegaHux NoBigoOMMEHb.

MocTaBneHa 3agava BMPILIYETLCS TUM, WO cnoci® BicurHanbHOro nepegasaHHsA iHdopMaLii, npu
AKOMY MaHinynboBaHi curHanm (PopmyloTb Ha OCHOBI Pi3HUX curHanbHux O3Hak "1" Ta "0", a Ha
npurMMarnbHii CTOPOHI AeMOAynolTb NPUIRHATI ONTUYHI CUrHanW y BiANOBIAHI iHopMaLiiHi o3Haku "1"
Ta "0", aki nocTtaBneHi y BIiANOBIOHICTE OO0 eneMeHTIB iHhopMaUuiiHOro MoBIAOMMEHHS, 3rigHO 3
KOPUCHOK Mofenmn, [[oOaTKOBO BBEAEHO [Bi O3HakyM MaHinynbOBaHWX CWUrHamis nepLloro
BMNPOMIiHIOBa4a, 3rigHo i3 cnocobom ABOpPIBHEBOI MaHinynauii curHanis RZ ta goaatkoBo BBEAEHO
OpYrii BUNPOMIHIOBaY HEMaHIiNyrnbOBaHUX CUrHaniB, MK SKMMW Ha NpUAManbHIN CTOPOHI A04aTKOBO
BM3HAYalOTb Pi3HMLID, $Ka CTaBUTbCA Yy BignoeigHicTb 6Gitam "1" Ta "0" iHdopmaLuinHoro
NOBIAOMITEHHS.

Cnoci6 3abesnevyye BIACYTHICTb BMAUBY 3MiHW MOTYXHOCTI MyMbTUNMIKAaTUBHUX 3aBaj Ha
NpaBuUMbHICTb NPUAHATKX BiTiB AaHUX.

CyTb KOpMCHOi MOAenNi NOACHIOETLCA TUM, LLIO Ha nepeaaBarbHii CTOPOHI MaHinynbOBaHi curHanm
POpMYIOTb Ha OCHOBI pi3HMX curHanbHMX O3Hak "1" Ta "0", ski nocTaBneHi y BiOMNOBIAHICTb A0
erneMeHTiB iH(opMaUuiHOro MOBIAOMIMEHHS, @ Ha MPUUMAarnbHIA CTOPOHI AeMOOYMoTb MPUNHATI
ONTUYHI curHanu y BigNoBiAHI iHopmauiiHi o3Haku "1" Ta "0", B AkOMy AoOaTKOBO BBOAATb ABI
O3HaKM MaHinyrnboBaHUX CUrHamniB nepLioro BWUMPOMiHIOBaYa, 3rigHoO i3 cnocobom [ABOPIBHEBOI
MaHinynsauii curHanis RZ [TaHeHbaym 3., Yaseponn [. KomnbtoTepHble ceTu. 5-e usa. - CIM6.: MuTtep,
2012, c. 146, puc. 2.17] Ta 4OoAaTKOBO BBOASATb APYrUi BUNPOMIHIOBaAY HEMaHinynbOBaHWX CUrHanis,
MDK SKMMWU Ha NpuUAManbHIi CTOPOHI [0OATKOBO BM3HAYaETbCs PIi3HULSA, $IKa CTaBUTbCA Yy
BignoBigHicTb G6itTam "1" Ta "0" iHdbopMaLiiHOro NOBIOOMMEHHS.

KopucHa mopenb intoCTpyeTbCs KpecneHHsaM, e Ha dir. 1 300paxeHo cnocidé nepepaBaHHsI
OaHMX OoOHUM nasepoM, Ha dir. 3 3006paxeHa Onok-cxema peanisauii cnocoby: 1 - mxkepeno
iHdopMaLii; 2 - kaHanbHWI Kodep, 3 - NepLUNn BUNPOMIHIOBaY MaHinyrnboOBaHNX ONTUYHMX CUrHanis; 4
- Apyrnii BUMNPOMIHIOBaAY HEMaHinynboBaHMX ONTUYHMX curHanis; 5, 6 - BigNoBigHO neplia Ta gpyra
BiOKPMTI ONTUYHI NiHii 3B'A3Ky; 7.1, 7.2 - BignoBigHI NpuiMadi MaHinynbOBaHUX Ta HEMaHinyrnbOBaHMX
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ONTMYHUX curHanie; 8 - pisHMUEBMA Npuimad curHanie; 9 - kaHanbHuh gekogep; 10 - mpumau
iHdbopMaLiHOro NOBIOOMITEHHS.

Ha ooir. 2 npeacTaBneHi xapakTepUCTUKN 3aTyXaHHS ONTUYHMX CUMHanIB y 3aneXHocTi Big siggani
Ta ((opmyBaHHS Ppi3HULEBUX CcurHanie npunmadem, pe Pc, Po - BignoBigHa MOTYXHICTb
MaHinynbOBaHMX Ta HEMaHIiNyNbOBaHMX ONTUYHUX CUTHanMiB Ha nepefaBanbHil CTOPOHI; L - Bigaanb
nepepaBaHHsi; Pc(Lo) Ta Po(Lo) - BiAMOBIgHI iHTEHCMBHOCTI BUMPOMIHIOBA4YiB MaHinynbOBaHWX Ta
HEeMaHinynboBaHMUX CUrHarniB Ha NpUAManbHIN CTOPOHI KaHany 3B'A3ky Ha Bigaani Lo; AP=P¢(Lo) -
Po(Lo) - pi3HMUS MK MOTYKHOCTSMW CWrHamiB Ha MpuUAMarnbHiin CTOPOHI KaHany 3B'dA3ky; Pz -
NOTYXXHICTb MYNbTUMNNIKATUBHOI 3aBagu.

Cnocib 34iiCHIOITE TAaKUM YMHOM.

[Ona nepepaBaHHA iHbopmauii Big mkepena 1 BUMKOPUCTOBYETLCHA KaHanbHWA Koaep 2, AKUN
34iMCHI0OE MaHinynsuito nosigoMneHb GiT-opieHToBaHMMKM O3Hakamu "1" Ta "0", nicns 4oro curHan
noJaeTbCA Ha MNepLui BUMPOMIHIOBAY 3, AKMIN 3A4INCHIOE MaHinynsauitlo BXigHWX iHPOPMAaLiHMX
curHaniB y BigNOBIAHI IHTEHCMBHOCTI ONTUYHMX CUrHanMIB, siki NnepefalnTbCs Yepes ONTUYHUIA KaHan 5
Ha nepLwuni NpunMay onTUYHKMX curHanis 7.1. Opyrui BunpomiHioBay 4 BUNPOMIHIOE HEMaAHINYNbOBaHi
ONTWYHI cUrHanu, siki nepeaarTbCa Yepes ONTUYHMI KaHan 6 Ha Apyruin NpunmMad ONTUYHUX CUrHanis
7.2. Y pisHnueBOMy NpucTpoi 8 BiabyBaeTbCA BiAHIMaHHSA BUXiAHMX cUrHanie npuimMadie 7.1 1a 7.2, Ha
BMXoAi Skoro opMyeTbcsl BiT-opieHTOBaHMI MOTiK pisHUUi curHanie AP Mk MaHinynboBaHuMK Ta
HEMaHinynbOBaHMMWN CUrHanamum npurMmanbHOI CTOPOHM KaHany 3B'sA3Ky, skui B aekogepi 9
nepeTBOPIOETLCA Y BiANOBIAHI iIHpopmaUinHi curHanm "1" ta "0", aki npunmatoTeca npunmadem 10.

Takum ynmHOM 3abesnedvyeTbcs ePEKTUBHUIM 3aXMCT ONTUYHUX CUTHamiB Big MynbTUMNNIKAaTUBHUX
3aBaf, AKi BUKMMKaHI BNAMBOM TymaHy, OOLLY, CHiry, MWny Ta iHWi, i N0 iHTEHCUBHOCTI MOXYTb Y
Barato pasiB nepeBuLLyBaTW iIHTEHCMBHICTb MaHiNynbOBaHWX ONTUYHNX CUrHAanNIB Ha PiBHI BigganeHoro
npunmaya.

®OPMYIA KOPVUCHOI MOJEI

Cnocib bicurHanbHoro nepegaeaHHs iHbopMaLii, Npy SsKOMy MaHinynboBaHi CUrHann opMyoTb Ha
OCHOBI pi3HMX curHanbHuX o3Hak "1" Ta "0", a Ha nNpuUManbHIN CTOPOHI AEMOAYNOKTE NPUNRHATI
ONTWYHI cuUrHanu y BianoBigHI iHdopMauirHi o3Hakm "1" Ta "0", aki nocTaBneHi y BignoBigHICTbL [0
eneMeHTIiB iHPOpPMAaLiHOro MOBIAOMIIEHHS, SIKUA BiAPI3HAETLCA TUM, LLO AOAATKOBO BBEAEHO ABi
O3HaKM MaHinynboBaHNX CUrHamniB nepworo BWUNPOMIHIOBa4a, 3rigHO i3 cnocobom ABOpPIBHEBOI
mMaHinynauii curdanis RZ, Ta [oaatkoBO BBeAEHO APYrui  BUMPOMIHIOBAY HeMaHinynboBaHUX
curHanis, MK SIKUMM Ha NpuMarbHIN CTOPOHI AOAATKOBO BWM3HaYaloThb Pi3HWULIIO, Sika CTaBUTbCA Y
BignoBigHicTe Gitam "1" Ta "0" iHpopMaLiiHOro NOBIJOMMEHHS.

@ir. 1



UA 144938 U

P.(+1)
P.(0)
P.(1)

AP=P (L )-P(L.)

P(L,)
=AP
\P‘,(L.)
0
Li; L. kn
dir. 2
| &
1 2 M3 B - n
! ; 8 o ¥ 10
' §
4 CECRER H 72
dir. 3

Komn’'toTepHa BepcTka C. Yynin

AN “YkpaiHCbKWM iIHCTUTYT iHTenekTyanbHOI BnacHocTi”, Byn. [na3yHoBa, 1, M. Kuis — 42, 01601



