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UCNPABJIEHME OLLUMBOK B NMEPECTAHOBKAX

B pabome uccnedyiomes nomexoycmouiuugble KOObl Ha NEPECAHOBKAX C Yelblo0 NPUMEHeHUst ux 05l 00CHOosep-
HoUl nepedauu u xpauenust ungopmayuu. Ilpeonrazaiomest memoovbl 0OHAPYHCEHUS U UCIPAGTIeHUS OWUOOK 8 nepecma-
HOBKAX, UCNOIb3VIOWUe UX CIMPYKIMYPHYIO u30bimounocms. Mcnpaesnenue ouubox ¢ NoMOublo 3mux Memooos ocyuye-
CMBIACMCsl HA CMOPOHe NPUEMHUKA U He mpebyem noemopHOU nepedayu OUUBOUHBIX JNIEMEHINOE NePeCMAHOBOK.

Knrouegsle cnosa: nepecmanogku, nOMexoycmouyusvie Koobl, 0OHapydicenue omubox, UcnpagieHue ounuobox.

BBepneHue

C pocroM 00BEMOB HH(pOpMAIIWH, TIepeJaBaeMoi B
TEIEKOMMYHHUKAIIMOHHBIX CETAX, BAKHOW 3a7auci sB-
nsietcst o0ecrieueHne ee BBICOKOW MOMEXO03alHIIeHHO-
cti. OOHUM M3 MOIXOMOB K PEIICHUIO TAaKOW 3aladu
SIBIIACTCS MPUMECHEHUE TOMEXOYCTONYUBBIX KOJOB, KO-
TOpBIC MOTYT OOHApPYXHBAaThb M IPH HEOOXOIUMOCTHU
UCTIPABJIATh OIIMOKU. BakHBIM TpeOOBaHHEM K HHUM
SIBIISIETCS IPOCTOTA, KOTOpasi MO3BOJISIET YIPOCTHTH KO-
IUPYIOIINE U JEKOMUPYIOUINE YCTPONCTBA, YBEITUYUB
IIPH 3TOM CKOPOCTh ITPeoOpa30oBaHus OOBIYHBIX KOJOB B
MTOMEXO0YCTOWYHMBBIE KOJBI U 00paTHO. CaMBIMHU MpPO-
CTBIMHU TIOMEXOYCTOHUHUBBIMUA KOJIAMHU SIBJISIOTCS KOJBI
CO CIIOKEHHEM I10 MOAyJro aBa. OHU IIMPOKO HCIIONb-
3YIOTCS B CETAX MEPEIadyd JAaHHBIX IS 3aIUTHI OT OIIH-
OOK, a TarKKe INpU aNmapaTHON pealu3aluy IHU(PPOBBIX
ycTpoicTB. OMHAKO SIBHBIM HEIOCTATOK 3THUX KOJOB —
HeOoJblIas TIyOWHAa KOHTpOJS, HE BCEraa JaeT BO3-
MOXKHOCTh 3()()EeKTUBHOI'O MX MpPUMCHEHUs. B HacTos-
miee BpeMs pa3padoTaHO MHOTO JPYTHX HOMEXOYCTOM-
YHBBIX KOJOB, KOTOpPBIC B TOW WM HMHOM Mepe yIOBJIe-
TBOPSIIOT COBPEMCHHBIM TPEOOBAHUAM K HHUM, TaKUM
KaK yMepeHHas H30BITOYHOCTh HMH(OPMAIMM U BO3-
MOKHOCTh BBISBJICHHS M WCIIPABJICHHUS C UX ITOMOIIBIO
KaK OJIMHOYHBIX, TAK M MAKETOB OMIMOOK [1 — 6].

Cpenut 5TUX KOIOB OCOOEHHO BBIZICIISIOTCS CHCTEMa-
TUYECKHE KOJIbI, & CPEAN HUX — TPYMIOBBIE KOmbI [1 — 6].
OHM 0051a/1a10T TIOBBIIIEHHOHW TOMEXO03aIIUIIEHHOCTHIO
U HE TOJIKO CIIOCOOHBI OOHAPY)KMBATh OLUIMOKH, a TPH
HEOOXOMUMOCTH U HCIIPABIATH WX, MPUYEM KaK OIU-
HOYHBIC OITMOKH, TaK M UX MaKEeThl. DTH KOJBI B 3HAYH-
TENIFHOM Mepe paccudTaHbl Ha almapaTHyI peain3a-
LU0, YTO MO3BOJISIET MOJTHATH OBICTPOJEHCTBHE Ollepa-
U KOMUPOBAHWS W JCKOMUPOBAHHS 3allUIIAEMBIX
MAacCCHBOB MH(OpPMAIIMH, XOTS BIOJIHE 3PPEKTHUBHO HX
MOJKHO TIPUMEHSTE M IIPH MIPOrPAMMHON peajIi3allyy.

K HemocTaTkam 3THX KOJOB MOXKHO OTHECTH TO,
YTO OHU JIO MOJIY4EHHsI BCETO MacCHBa MH(DOpMAIIUH HE
MOTYT OOHAPY)KUTh WJIM HCIPAaBUTh OIMMUOKY. B 3TOM
OTHOIIICHUH O0Jice TEPCICKTUBHBIMH SBIISIOTCSA, Ha-
IIpUMeEp, CBEPTOUHBIC KOIBI, KOTOPHIC CIOCOOHBI HC-

MPaBJIsATh OUIMOKHM B MpoOIEcce Iepefayd MacCuBa HH-
¢dopmaruu. OHAKO MX TJIABHBIAH HEJOCTaTOK — OOJb-
masi M30BITOYHOCTh HH(pOPMAIMU, YTO 3HAYUTEIHLHO
CHIKAeT CKOPOCTh Nepenaun cooduienui [2]. Taxke nx
aJITOPUTMBI KOJUPOBAHUSA U JCKOAMPOBAHUSA JOCTATOY-
HO CJIOXKHBI JUI IPAaKTUYECKON peaTu3alyu.

Ha npakTuke Takxe HCHONB3YIOTCS Hepa3aeTuMble
KOJIbI, B KOMOHMHAITMSIX KOTOPBIX OTCYTCTBYET ICIICHHE
Ha WHGOPMAIMOHHYIO U KOHTPOJIBHYIO YacTh. [Ipume-
POM TaKuX KOJOB SIBJISIOTCS PaBHOBECHBIC KOJBI, B KO-
TOPBIX MPU3HAKOM MPABHIBHOCTH KOMOHMHAITUH SBJISCT-
Csl paBEHCTBO YHCJa €IUHUI] B HEM HEKOTOpOMY 3a/aH-
Homy umuciay [1, 4]. ['1aBHBIM TOCTOMHCTBOM 3THUX KO-
JIOB SIBJIACTCSI MIPOCTOTA UX aJITOPUTMOB KOJAMPOBAHUS U
JIEKOTUPOBAHMS U BO3MOXKHOCTh aJaNTallud K IapameT-
pam nomex. X HemocTaToK — OTCYTCTBHE BO3MOXHO-
CTH WCHPABIICHUS] OIUOOK ¥ HEOOXOIUMOCTh JIOTIOIHH-
TENFHOTO TMpeo0pa3oBaHUsl HMCXOJHBIX MAacCHBOB HH-
(opManyy B paBHOBECHbIE KOJbI 1 OOpaTHO.

K Hepa3geauMbIM KOIaM OTHOCSATCS TaKKe KOJIbI,
OCHOBaHHBIC Ha TMPOCTEHININX KOMOWHATOPHBIX KOMOU-
HalMsIX — IIEPECTAHOBKAaX, Pa3MEIICHUSIX, COUETAaHHSX.
OT0, HANpUMep, CMEHHO MOCBLIOYHBIE KOJIBI MM CMEH-
HO KadyecTBEHHbIe Kombl [4]. B manHOW pabote wmccie-
JIyIOTCSL HepasJequMble KOl Ha IepecTaHOBKaX, C lie-
JIBIO TIEpefiadd Ha MX OCHOBE COOOIICHWi C MOBBINICH-
HOM JIOCTOBEPHOCTBIO B CUCTEMAaX TEIEKOMMYHUKAIMH.

ITocTanoBka 3agauu. IlepecTaHOBKaMU Ha3bIBAIOT
coenuHeHns1  (TOCIIEN0BATEIbHOCTH, CJIOBa, KOMOWHa-
LIMH), TIOJTydaeMble PACIOJIOKEHUEM 7 Pa3HBIX DJIEMEH-
TOB B pa3iu4HOM mopsake. Tak, Hampumep, mocienoBa-
TENILHOCTh Pa3IMYHBIX JJIEMEHTOB abc, cocrosimas u3
TpPEX pa3IMYHBIX SJIEMEHTOB, B COOTBETCTBHU C BHIIIIC-
MIPUBEJCHHBIM ONpe/ieeHleM, OyleT SBISThHCS MepecTa-
HOBKOW. MHOXXECTBO, COCTOsIIIIEe U3 MEPECTaHOBOK abc,
ach, bac, bca, cab, cba, 0Opa3yeT KoJ] Ha IePECTaHOBKAX.

MHOXECTBO IepeCTaHOBOK JUTHHEI 71, B KOTOPBIX Ka-
JKJIIOMY BJIEMEHTY TIPHUCBOEH OIpeAei€HHbI HoMep oT 0
o n-1, Ha30BEM YMCIIOBBIM KOJOM Ha IEpEeCTaHOBKaX.
Hamnpumep, nocnenoBaTenbHOCT 3IEMEHTOB JIUHBI 71 = 3,
cocrosmas u3 Tpex mudp «0 1 2», B COOTBETCTBUH C OIl-
pexaeneHrieM, OyIeT SIBIATHCS TIePECTAHOBKOW YHCIIOBOIO
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koja. IlepectaHOBKaMM YHCIIOBOTO KOzia, MPU HX UTUHE
n =3, oyayr komOunarmu 012, 021, 102, 120, 201, 210.

Kon Ha mepecTaHOBKax, B KOTOPOM KaKIbIi diie-
MEHT TPEJICTAaBJIeH B JIBOMYHOM BHJE, HA30BEM JIBOHMY-
HBIM KOJOM Ha TIEPECTaHOBKaX, a COOTBETCTBYIOIUE
MePECTAaHOBKM — IBOMYHBIMH TI€pECTaHOBKaMHU. Vmwu
oynyt s n = 3 ciaenyronue komOunarmu: 00 01 10, 00
10 01, 01 10 00,01 00 10, 10 01 00, 10 00 O1.

[lepecTaHOBKM HIMPOKO TPUMEHSIOTCS B pasiiiy-
HBIX HayKaX, TAaKUX, HApuMep, Kak KOMOMHATOpHAs Ma-
TeMaTHKa, a0CTpaKkTHas anreopa, kpunrorpadus [6 — 8].
OpHaKO 10 HACTOSIIETO BPEMEHH VISl TIOBBIIICHUS J0C-
TOBEPHOCTH TMepeladyd JaHHBIX MPUMEHSUINCh OHH HE
YacTo, HEeB3Mpasi Ha MPOCTOTY OOHAPYXKEHHS M HCIIPaB-
JIEHUsI C MX TIOMOIIBIO OIIHOOK. DTO OOBSICHSETCS TeM,
YTO MpPU MaJIOW JUIMHE TIEPECTAHOBOK OHU MMEIOT 00JIb-
LIyI0 OTHOCHUTEIBbHYI0 H30BITOYHOCTh HMH(OPMALMU |
MOATOMY TPOHUTPHIBAIOT APYTHM IIOMEXOYCTOHYHUBBIM
KoaM B CKopocTd mnepepaun uHpopMarmu. [lomyqnTs
e OOJIBIIYIO JUIMHY IEepEeCTaHOBOK, NPH KOTOPOH OHU
MIPEBOCXOAMIIN OBI 110 3()(eKTUBHOCTH U3BECTHBIE MTOMeE-
XOYCTOHYMBBIE KOABI, paHbIIe ObUIO 3aTPYIHHUTEIBHO,
TaK KaKk He ObUTM M3BECTHBI JOCTATOYHO MPOCTBIE METO-
IIbl TIpeoOpa3oBaHMsl MCXOMHBIX MAacCHBOB MH(OpMAIHH
B IIEPECTAHOBKU M 00paTHO. B Hacrosiiee BpeMst uMeer-
Csl pellieHre ITOW 3a/1auMl, 3aKITI0YaroIeecs B pUMEHe-
HUM (paKTOpUATBHON cucTeMbl cuncieHus [9]. Ilepexon
OT MAacCHBOB MH(OpMalMH K (paKTOpUANbHBIM YHCIIaM,
KOTOpbIE OJIM3KH 110 CBOEH CTPYKTYpE K TIIepecTaHOBKaM,
SIBJISIETCSI IPOMEXKYTOYHBIM IIIarOM TMPH MPeoOpa3oBaHUH
MaccuBOB MH(popManmu B nepectaHoBKH. [Ipu 3ToM Ha-
psly C TIOBBIIIEHHEM JOCTOBEPHOCTH IepeqaBaeMoi
nHpopMaIMy pemaercs ee U 3ajgada CKpPhITHOCTH Ie-
penaun MH(POPMALIMH, YTO HA CETOMHS SBJISIETCS BaKHON
3agaueil. CyllleCTBEHHO TaKKe U TO, YTO 3TU JBE 3a/1a4u
pelaroTcs 1o CyTH OHUM U TeM ke MetoaoM [10, 11].

[IpumeHeHne niepecTaHOBOK JJIsl OBBIIICHHS J10C-
TOBEPHOCTH TIIepefayd JIaHHBIX TpeOyeT pa3paboTKH
HOBBIX 3((EKTUBHBIX METOJOB OOHApY)KEHHS M HC-
NpaBjeHUs OIMMOOK B TEPECTAHOBKAX, YTO SIBISIETCS
3ajadeil JaHHOM cTaThu.

MeToabl ncnpaeneHus owmbok

1. MeToaA KOHTPOJIBHBIX CYMM C HHAUKALHUEH
OIIMOO0YHBIX 3JIeMEHTOB.

Mertox npeaHa3HaueH sl OOHAPYKESHUS U UCTIpaB-
JICHUSI TIAKETOB OIIMOOK B OT/ENBHBIX 3JIEMEHTaX Iepe-
cranoBkd. CyTh MeTOZa OCHOBBIBaeTCsl Ha ToM (akre,
YTO €CJIM OJIMH U3 DJIEMEHTOB NIEPECTAHOBKY OIIMOOYEH U
HMMeEeTCs] MHAUKATOp, KOTOPBI yKa3bIBaeT Ha 3TOT 3Je-
MEHT, TO €T0 MOKHO BBIUUCIIUTh, HAI/IA pa3HOCTh MEXIY
KOHTPOJIbHONH CYMMOM M CyMMOM BCEX 3JIEMEHTOB Tepe-
CTAHOBKHU 3a HCKIIoueHueM ommbouHoro. ITocne storo
HEOOXOIMMO 3aMEHUTH JJIEMEHT C OUIMOKOW Ha BBIYHC-
JIEHHBIN 371eMeHT. OHAKO MPHU UCIIOIB30BAHUU JTaHHOTO
MeToJa TOSBISETCS HEOOXOAUMOCTh WHMKAIMU OIIH-
OOYHOro JIEMEHTa, TaK KaK KOHTPOJIbHAs CyMMa JaeT
nH(OpPMAIMIO TOJIBKO O TOM, YTO B IEpENaHHON mepe-
CTaHOBKe MMeeTcst omuOKa. J{ns Takod MHIWKAIMU He-

00XO0JIMMO B Ka)K/IbIil JBOMYHBIN HOMEp AJIEMEHTa Iepe-
CTaHOBKHU BBECTH JIOTIOJIHUTEIIbHbIE M30BITOUHBIE pa3psi-
JIbI ¥ IPOM3BECTH KOHTPOJIb STUX HOMEPOB Ha HAJIMYHE B
HUX OIIUOKH C IIOMOIIBIO KAKOTO-TH00 U3BECTHOTO KOIA.
Hampumep, Takum KOJOM MOXXET OBITH KOHTPOJIb YETHO-
CTH WM KOA XOMMUHTA.

JI0CTOMHCTBOM JTAHHOTO METOJA UCTIPABIICHHS OLIU-
OOK SIBJISIETCS €r0 MPOCTOTA M TO, YTO OH MOYKET MCIPaB-
JISITh TIAKETHI OIIUOOK B KOJIMYECTBE, PABHOM IPUBE/ICH-
HOMY K LIEJIOH BEJIMYMHE TBOMYHOMY JIOTapU(MYy, B3ITOMY
OT JUIMHBI TiepecTaHoBKU #. K HemoctaTtkam merona cie-
JIyeT OTHECTH HEOOXOAMMOCTh JIONOIHUTETBHOIO H30bI-
TOYHOTO MCKYCCTBEHHOTO KOIMPOBAHHUS BJIEMEHTOB Mac-
CHBa, YTO YBEJIMYMBAET HE TOJIBKO BPEMsI KOJIMPOBAHMS, a
W BpeMs nepenadn nH(popMalim, 1 BO3MOXKHOCTh HCIIPaB-
JIEHHs! OIIMOKK TOJIBKO B OTHOM JBOMYHOM HOMEpE diie-
MEHTa IepecTaHoBKU. OUeBUTHO, YTO KOIMYECTBO JOIION-
HHUTENBHBIX OUT, BBOMMMBIX UCKYCCTBEHHO B ITEPECTAHOB-
Ky, OyIeT paBHO 1, U C POCTOM €€ JUTMHBI OHO JIMHEHHO
yBenuumBaercs. Tak it nepectaHoBku ¢ 1024 snemeHTa-
MH KOJIMYECTBO HMCKYCCTBEHHO BBOJAMMBIX JIOTIOJIHUTENb-
HBIX OuT paBHO 1024, uto cocrasisier 10 TPOLIEHTOB OT
obmiero konuuecTsa MHQpoOpMaIMH, repeaaBaeMoi Iepe-
CTaHOBKOM, YTO TIO CPaBHEHHUIO C OONBIIMHCTBOM HCIIOMb-
3yeMbIX Ha TIPaKTHKE KOJOB BIOJIHE AKOHOMHYHO. JInst
CpaBHEHHMsI, CBEPTOUYHBIE KOl HCIIONB3YIOT MCKYCCTBEH-
HYIO U30BITOYHOCTH B pazmepe 50% OT BelTHMUMHBI TIepera-
BaeMo¥ HH(OpMaIHH, TO €CTh B 5 pa3 Oobire [2].

Ilpumep. B mporecce mnepeaaud MepecTaHOBKU
MPOU30IIUIa OMIMOKA U HAa TIPUEMHOM KOHIIE ObLIa MOJy-
yeHa komOuHanus 41022. TlpuyeM AOMOIHHUTEIBHOE
KOJIMPOBaHKUE II0Ka3allo, YTO OMIMOOYHOW Oyner mo-
crenHss Boiika. HeoOXoauMMo BOCCTaHOBUTH OMIMO0Y-
HBIA 3JIEMEHT. 3apaHee H3BECTHO, YTO KOHTPOJIbHAS
cymMa paBHa 10. M3 3TOI KOHTPOJIBHON CYMMBI BBIYH-
TaeM CyMMY TEPBBIX YETBIPEX JJIEMEHTOB, TO €CTh 7.
Pesynprar 10 — 7 = 3. 3Hauut, npaBWiibHAs TepecTa-
HoBKa Oynmer 41023. Ilpu 3TOM MakcHMajbHas JUIMHA
MaKeTa MCIPaBIIIEMbIX JIBOMYHBIX OUIMOOK paBHa 3.

2. MeTox nepeKpecTHOr0 KOHTPOJISI 3JIEMEHTOB
TEepPecTaHOBOK.

HcnpaBnsier OQUHOYHBIE OMIMOKM B OIHOM W3
9JIEMEHTOB IIEPECTAaHOBKM M OOHApPYXXHMBAET MaKETHI
OIMOOK B HUX C BO3MOXKHOCTBIO MX JalIbHEHILETo Iie-
pecnipoca. JlaHHBIH METOJ SBJISETCS YIy4YIIEHHBIM aHa-
JIOTOM XOpOIIO U3BECTHOT'O W IIPOBEPEHHOrO Ha Mpak-
Tuke urepatuBHoro kxoxa [l, 3]. Ero moctomncTtBO —
BBICOKOE OBICTPOIEUCTBHE MPOLECCOB KOAUPOBAHUS U
JIEKOAMPOBAHUS, MPOCTOTa UX peai3aliM Kak ara-
paTHBIM, TaKk W HPOrPAaMMHBIM CIIOCOOOM W OTHOCH-
TENILHO HEOOMbIIas U30BITOYHOCT MH(OPMALIUH, OCO-
OCHHO TIpU OOJNBIIMX JUTHHAX MepecTaHoBoK (10 — 15%).

B npeanaraeMoM MeTozie HAXOAMUTCSI KOHTPOJIbHAS
CyMMa 3JIEMEHTOB IIEPECTaHOBKH 110 MOAYIIO JBa. Tak
Kak JUIsl pPa3HbIX IEPECTaHOBOK OIpPE/IEIEHHOM JUINHEI 1
OHA O/IHA W Ta XK€, TO OHa IPEJBAPUTENBHO HEe (OPMHU-
pyerTcst KaxIblid pa3 repej nepenadei, kak 3TO MpoHcC-
XOJIUT B UTEPATHBHOM KOZIE€ M, COOTBETCTBEHHO, HE Iie-
penaercs Mo KaHally CBsI3W Ha MpueMHbIH kKoHell. Kon-
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TpOJIbHAsE CyMMa B IpeAjaraeMoM METOJe TOy4aeTcs
OJIH pa3 Ha MPUEMHOM KOHIIE KaHalla CBSI3W U NpH Iie-
penade pa3HbIX IEPECTAHOBOK HE U3MEHSETCSI.

Hapsiny ¢ ucnonb3yemoid B MeToJie KOHTPOIHHOM
CYMMOH B KaKABIH DJIEMEHT IEPECTAHOBKH BBOIUTCS
oriepanys CIOKEHHs 10 MOJIYIIO JIBa, YTO MPUBOIUT K
MOSIBJICHUIO B HHX JIOMOJHHUTEIBHBIX KOHTPOJIBHBIX Pa3-
psnoB. B pesynmpraTe mosydaercst KoJ, B KOTOPOM He
MOXET OBITh JIBYX OIMHAKOBBIX CTpOK. OmunlOka B HeM
HaXOAUTCS U UCHPABJISIETCS TAKKE KaK M B HTEPATHBHOM
KOJIe Ha TIEpeCeYEeHNH NCKaKEHHOW CTPOKH U CTOJIONA.

Tlpumep. Tlpu nepenaye nepecTaHOBKU Ha MpPUEM-
HOM KOHIIE ObLIa MOy4YeHa IT0CIeI0BaTeNbHOCTh IBONY-
HBIX KOMOHMHAILIMH, TPECTABIISIONINX €€ DJIEMEHTHI, I10-
KazaHHas Ha puc. 1, a B Bue Tabiuupl [IpoBepka KoH-
TPOJIBHBIX CYMM IO €€ CTPOKaM W CTOJIOIaM IoKa3ala,
YTO B NEPEIAHHON IIEPECTAHOBKE, COCTOSIIEH U3 JABOWY-
HBIX OJIEMEHTOB, TPOM30IUIA OMIMOKA, KOTOpas Ipes-
cTaBjeHa | Ha MepeceYeHHH TPEThel CTPOKH M TPETHETo
cronbua. YtoOsl HCIpaBUTH OMIMOKY, Hal0 ATy 1 mpeoo-
pa3osath B 0. B pe3ynbTare vcnpaBiieHus OMHOKU OyaeT
TOJTy4YeHa MepecTaHoBKa, II0Ka3aHHas Ha puc. 1, O.

a) |[Z]|1]0|0| ©)|=|1|0]0
00|11 0j0|1]1
111]0]0 1{1]0(0
170]1]1 1010
0(0(0]O0 0[(0(0|0
11001 100

Puc. 1. VcnpasieHne ommOKyd METOA0M
MIEPEKPECTHOTO KOHTPOIIS

JIOCTOMHCTBOM METO/Ia TIEPEKPECTHOrO KOHTPOJIS
9JIEMEHTOB TIEPECTAHOBOK SIBIIIETCS MPOCTOTA €O MCIIONb-
30BaHUS JaK€ 110 CPABHEHHUIO C UTEPATHBHBIM KOJOM, TaK
Kak He TpeOyeTcst POPMUPOBAHKS KOHTPOIBHBIX CYMM IO
CTONONAM M UX Teperaya, UTo IMOBBIIIAET CKOPOCTh Iepe-
Jaud ¥ YMEHbIIAeT KOJIMYECTBO BO3MOXKHBIX OIIMOOK.
Taroke nmaHHBIA KOJ 3a CUET OTCYTCTBHUSI OJWHAKOBBIX
CTPOK (PJIEMEHTOB) IOBBIIIAET JOCTOBEPHOCTD IEPENAYH
HUH(POPMAIMH B ACHMMETPHYHBIX KaHAJIAX CBSI3U.

BbiBOAbI

Kompl Ha mnepecTaHOBKaxX o00JaJalOT MPOCTHIMU
METOJaMH OOHAPY)KCHUS W HCIPABJICHUSA OIIUOOK, KaK
OIMHOYHBIX, TaK U MX ITAKETOB, U MPH OOJIBIION IJTHHE
MIEPECTAHOBOK ~ Colep)KaT B ceOe  OTHOCHTEIBHO

HEOOJIBIIYI0 M30BITOYHOCTh MH(POPMAIIUH, YTO IPHBO-
JIUT K POCTY CKOPOCTH HMX Iepeladd W 4mciia obHapy-
JKMBAEMBIX M HCIPABIIAEMbIX OMMOOK. OCHOBHOU He-
JOCTATOK KOJIOB HA MEPEeCTAaHOBKAX, CIOKHOCTH TOIY-
YeHHUsI TEPECTAHOBOK OOJIBIION JUTUHBI, YCTPAHAETCS C
MOMOIIIBI0 (PAKTOPUAILHON CHCTEMBI CUMCIIEHUS, KOTO-
pble MO3BOJISAIOT OTHOCHTEIBHO MPOCTO TMPeoOpa3oBbI-
BaTh UCXOIHBIE COOOILICHUS B MEPECTAHOBKH M 00OPAaTHO
— MEPECTAaHOBKM B HCXOIHBIE COOOUIeHHUS. Bosbmas
JUTHHA [TEPECTAHOBOK M IPU STOM HeOOIbIIas H30bITOY-
HOCThH TepenaBaeMoll MH()OPMAIUK MO3BOJISIET A deK-
TUBHO 3aIlMIIATh €€ He TOJBKO OT MOMEX, a U OT He-
CaHKIIMOHUPOBAHHOTO JOCTYIIA, YTO Aa€T BO3MOKHOCTh
OTHOBPEMEHHO PEaIM30BBIBATh 3AIIUTY HH()OPMALUH
OT TIOMEX U OCYIIECTBJIATH CKPHITHOCTE €€ MepeIayH.

Cnucok nutepatypbl

1. Bepesiok H.T. Koouposanue ungopmayuu (0gouunvle
xoowt) / H.T. Bepesiox, A.I. Anopywenko, C.C. Mowuykuii u
op. — X.: Buwa wixona, 1978. — 252 c.

2. Yepneza B. Komnviomepnvie cemu: yu. noc. / B. Uep-
neea, b. ITnammuep. — H30-60 Ces HTY, 2006. — 500 c.

3. Kysomun U.B. Ocrogbl meopuu ungopmayuu u Kooupo-
eanus / U.B. Kysvmun, B.A. Keopyc. — K.: Buwa wik., 1977. —279 c.

4. Loimban B.I1. Teopus ungpopmayuu u xooupoganus /
B.I1 IJoimban. — K.: Buwa wxona, 1977. — 288 c.

5. XKypakoscvkuii FO.JI. Teopisa ingopmayii ma kooy-
eanns: niopyunux / FO.JI. JKypaxoscoxuii, B.II. I[lonmopak. —
K.: Buwa wk., 2001. — 332 c.

6. Amenvkun B.A. Memoowr nymepayuonnozo koouposa-
nust / B.A. Amenvxun. — H.: Hayka, 1986. — 155 c.

7. Petinzonwo D. Kombunamopmwie areopummsl. Teopus
u npaxmuka: nep. ¢ anen. / 3. Peiineonvo, 0. Husepeenvm,
H. leo. —M.: Mup, 1980. — 476 c.

8. Knym JI. HUckycemso npoepammuposanus, m. 1. Oc-
noghwie ancopummol / /I Knym. — M.: Buneamc, 2000. — 720 c.

9. Bopucenxo A.A. Onexmponnas cucmema 2enepayuu
nepecmanosok na 6aze gaxmopuanvhoix uucen / A.A. bopu-
cenxo, U.A. Kynux, A.E. I'opaues // Bicnux Cym[Y. Texniuni
nayku. —2007. —Ne 1. — C. 183-188.

10. Generation of Permutations Based Upon Factorial
Numbers / A.A. Borisenko, V.V. Kalashnikov, [ A. Kulik, A.E. Go-
rvachev // Eighth International Conf. on Intelligent Systems De-
sign and Applications. — Kaohiung, Taiwan. —2008. — P. 57-61.

11. T'opsaues A.E. Obunapyosicenue owiubok 6 nepecma-
noexax / A.E. T'opaues // Bicnux Cym/lV. Texniuni nayxu. —
2009. — Ne3. — C. 169-174.
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Penensent: 1-p TexH. Hayk, npod. C.1. IIpuxonpko, Ykpaus-
CKasl TOCYJapCTBEHHAsI aKaJIEMHUsl KEJIE3HOIOPOKHOr0 TPaHC-
opTa, XapbKoB.

METOOU BUABINEHHA TA BUNMPABJITEHHA MOMUITOK B MEPECTAHOBKAX
O.A. bopucenko, O.€. I'opsuen

Y pobomi docriooicyromucs 3asadocmitiki KOOU Ha NEPECMAHOBKAX 3 MEMOIO 3ACMOCYBAHHSL iX sl AOCMOBIPHOI nepedayi ma 30epiean-
Ha iHghopmayii. TIpononyromues memoou 6uagnerHs Mma BUNPAGTEHHS NOMUTIOK 68 NEPECIAHOBKAX, W0 GUKOPUCHIOBYIONb IX CIPYKIYPHY HAO-
MipHicmb. Bunpaenentis RoMWIoK 3a 00nomo2oro yux mMemooie He BUMAazac NOGMOPHOL Nepedati NOMUIKOBUX eeMeHINI@ NEPecmaHOBOK.
Knrouosi cnosa: nepecmanosku, 3a6a00Cmitiki KOOU, 6UABNEHHA NOMUNOK, BUNPABIEHHS NOMUTOK.

METHODS OF ERROR DETECTION AND CORRECTION IN PERMUTATIONS
A.A. Borisenko, A.E. Goryachev

In the paper we study the noise-resistant codes on permutations in order to use them for reliable information transfer and
storage. Methods for detecting and correcting errors in permutations, using their structural redundancy, are proposed. Correc-
tion of errors with these methods does not require re-transmission of erroneous permutation elements.

Keywords: permutations, noise-resistant codes, error detection, error correction.
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