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®UNBOHAYYN-BOCbMEPUYHBIE KOAlbl B COU

B cmamve paccmompenst nomexoycmoiiuugsle (huboHauuu-60cbMepuuHvle cucmemst cuucienus (koowl), obaa-
oarowue MOOYIbHOU CMPYKMYPOUl U peuleHa 3a0aya ux npeoopazo8anuusi 8 08OUYHYH) CUCTIEMY CYUCAEHUs. U 0Opam-
Ho. [lpednodicennoe peuienue omauuaemcs npoOCMoOmo, MexHOLOZUYHOCMbIO, GbICOKUM Oblcmpodeticmeuem u Ha-
oedicnocmuto. OHO Modicem ObiMb NPUMEHEHO OJisl NOCMPOEHUsL NOMEX0YCMOUYUBLIX cCUucmeM 00pabomKu u nepeoa-

yu uHghopmayuu.

Knrouegvie cnosa: ungopmayus, nomexoycmouyusocms, npeodpazosanue, huboHauuu-60CoMepuiHsle Koobl,

aGOM’{HO'SOCbMepu‘{Hble uucia, yucjia QuboHauyu.

BBepeHue

Cpenu 3amad, pemraeMblx B CHCTeMax 00paboTKh
unpopmauuun (COU), yacto BCTpeyaroTcs 3aJadd Ha-
JISKHOTO XpaHEHHs M Tepeladr MH(OpPMAaLUH, Cpelu
KOTOPBIX Ba)XKHOE MECTO 3aHMMAIOT 33/1a4d IOMEXO-
ycroiunBoro koaupoBanusi. OHU UCTIONB3YIOT ISl CBO-
€ro peleHus] pa3linuHble OMEXO0YCTOINYMBbBIC KOJbI OT
NPOCTEHIINX, TUITA IPOBEPKH KOMOBBIX CIIOB HA YeT HIIH
HEYeT, 0 CIOXHBIX LUKIMYECKHX KOIOB C HCIIPaBIIe-
HHEM MHOTOKPATHBIX OIIMOOK.

B ocHOBe JrOOBIX IMTOMEXOYCTOHUYMBBHIX KOIOB JIe-
JKHT HCIIOJIb30BaHUE W30BITOYHON WH(pOpManmu, co-
JiepKalieiicss B KOAUPYEMBIX CIIOBaX, KOTopasi, Kak Ipa-
BWJIO, BBOAWTCSA B HUX MCKycCTBeHHO. OJTHaKO cymiecT-
ByeT W JpPYyroil BUA HM30BITOYHOI'O KOAWPOBAHUS, NPH
KOTOPOM KOJIOBBIE CJIOBA MCIOJIB3YIOT YXKE MMEIOLIYIO-
Sl B HUX €CTECTBEHHYIO M30BITOUHOCTH [1]. Ee Hanmnuue
TpeOyeT MeHblIee KOJIMYECTBO aIllapaTypHBIX 3aTpaT
JUISL peaM3aliiil KOAUPYIOMNX yCTPOICTB, TaK KaK OHH
YaCTHYHO YK€ OBUIM pealM30BaHbl B YCTPOWCTBAX,
(OPMHPYIOLIMX KOJOBBIE CIIOBA IS IPYTUX OCHOBHBIX
3a7a4. AJTOPUTMBI U YCTPOHCTBA JAEKOIUPOBAHUS TaK-
JKe TIPU 9TOM PEATHU3YIOTCS MPOILE.

Hanpumep, Takne KOMOMHATOpHBIE OOBEKTHI Kak
MepECTaHOBKH, UCIIOIb3yeMbIe B PsJie CIIyyaeB IJisl pe-
HICHHS 33]]a4 KOMOMHATOPHOI ONTUMH3ALINH, COJEPKAT
€CTECTBEHHYIO H30BITOYHOCTh, KOTOPYIO 3()(EKTHBHO
MOXKHO HCIIOJIB30BaTh Ul OOHAPY)KEHUS W HCIIpaBIIe-
HUS OIMOOK, KaK IpH mepenade, Tak u mpu oopaboTke
uapopmanmu [1-3]. Takoe ecTecTBEHHOE COUYECTaHHE
(YHKIMOHAJBHBIX BO3MOXKHOCTEH 00pabaThiBacMBIX
KOJIOB C TOMEXOYCTOHYMBOCTBIO HAJENSAET WX IIOBBI-
mIeHHOH 3EeKTHBHOCTHIO, TaK KaK HE TpedyeT IOoMoJ-
HHUTEJIFHOTO MCKYCCTBEHHOTO KoJupoBanusi. [Ipu sTom
CHIKAIOTCSI TpeOyeMble amnmaparypHbIe 3aTpaThl U I10-
BBIIIACTCS CKOPOCTh Tepeaun U 00paboTku mHpOopMa-
1N,

BaxxHo Takke u TO, 9T0 3((HEKT 3aIIUTH OT OIIH-
00K MPH HCIOJIb30BAHUH €CTECTBEHHON M30BITOYHOCTH
MOXKET 3HAYHUTEIBHO YCUIIUBATHCS BBEACHUEM HCKYCCT-
BEHHON M30BITOYHOCTH. TOraa ymaeTcst JOCTHYb MOBBI-
IICHHBIX TIOKa3aTelel 3ammThl 00pabaTeiBaeMON U Tie-
penaBaeMoil MH(OpPMAIMKH OT OMIMOOK HPH OTHOCHU-
TENbHO HEOOJBIIOM YCIIOKHEHHUH KOIUPYIOLICH ara-
patypsl. Kak mpaBmiio, TakuM XOpPOLIO YCHIIMBAIOLINM
MOMEX0YCTOWYMBOCTh 3(PPEKTOM 00IaTar0T KOIBI HA
YeT WJIM HEeYerT.

JlOCTOMHCTBOM KOIIOB C €CTECTBEHHOW H30BITOY-
HOCTBIO ABJIACTCA TaKKE U TO, YTO OHHU MOTYT OCYyHICCT-
BJIATh CKBO3HOW KOHTPOJIb, COCTOSIIMI B 3alUTE IaH-
HBIX, KaK OpH HX NpeoOpa3oBaHUHM HEMOCPEACTBEHHO
ycrpoiictBamu COU, Tak u mpu UX JampHEHIen mepe-
Jlaye 10 KaHajaM CBsI3M, YTO MOBBIMLAET 3(PPEKTHB-
mocte COU [4]. TlomexoycToHdnBOE KOAMPOBAHHUE
TOJIBKO C MCKYCCTBEHHOH HM30BITOYHOCTBIO HE NpeIHa-
3HAYEHO /ISl CKBO3HOTO KOHTPOJIS, M MOATOMY OHO pe-
HraeT 3aauy KOHTPOJIS OIIMOOK MM B KaHAllax CBS3H,
WK B CHCTeMax 00paboTKH HH(OPMAITHH.

NMocTaHoBKa 3agaym paboTbl

EcrecTBeHHYI0 HM30BITOYHOCTH MOXHO OOHApY-
XKHUTh TPAKTHUECKH B JIIOOBIX KO/Jax oOpabaThIBaeMBIX
COU. Opnako He y BceX M3 HUX €€ JIETKO HCIIONB30-
BaTh IS IIOMEXOYCTOMYHMBOTO KOAMPOBAHHMS, YTO COO-
CTBEHHO M OTpaHUYMBAET NPHMEHEHHE E€CTECTBEHHOM
N30BITOYHOCTH Ha NpakTuke. OJHAKO CYIIECTBYIOT KO-
b1, B KOTOPBIX €CTECTBEHHAst H30BITOYHOCTD BBISBIISET-
¢Sl IPOCTO, M MO3TOMY OHA JOCTYITHA JUIsl PAKTHYECKO-
TO HCHOJB30BaHUS. TakMMH KOJAaMH C E€CTECTBEHHOM
N30BITOYHOCTBIO SBJIAIOTCS YHUCIa IIOMEXOYCTOHYHBBIX
CHCTEM CYHCIECHHA, K KOTOPBIM OTHOCATCA (aKkTOpH-
anbHbIC, OMHOMHUANBHBIE U (pruboHayueBbie [1-4].

dakTopuaIbHbIe KOIBI LIEHHBI TE€M, YTO OHH IIO-
3BOJISIFOT Ha CBOEGH OCHOBE CTPOUTH NEPECTAHOBKH, KO-
TOpbIE, 00J1aiasi eCTECTBEHHON M30BITOYHOCTHIO, MOTYT
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CaMOCTOATENBHO HCIOJIb30BATHCA AJSI IOMEXO0YCTONYH-
BOro KojupoBanus. OHAKO caMu 3TH KOJIbI, KaK U Iie-
PECTaHOBKH, SIBJIAIOTCS 10 CBOCH MPUPOJIe MHOTO3HAU-
HBIMH KOJIJaMH, @ YPOBEHb WX IOMEXOYCTOHYHMBOCTH
HEJIOCTATOYHO BBICOK, Uil 3(P(EKTUBHOTO IMOMEXO-
YCTOWYHMBOTO KOAMPOBAHUS HaXe C JIOTIOJHHUTEIHHBIM
HCKYCCTBEHHBIM KOJMPOBAHHUEM.

BrHOMMaNBHBIE KOABI MOTYT OBITH JBOMYHBIMH, T10
BUAY HCOTINYUMBIMHU OT OOBIYHBIX JABOUYHBIX KOOOB,
OJTHAKO HMEIOT 3allpelieHHbIe KOJOBbIE KOMOWHALNH,
KOTOpbIE MPUAAIOT MM HEIJIOXYI IIOMEXOYCTOHYH-
BOCTb, II03BOJIAA O6Hapy)KI/IBaTb PpasHOHaIpaBJICHHBIC
nsonynble omnOky tina 0 B 1 u 1 B 0. BaxxHo Taxxke u
TO, YTO WX KOJOBBIE CIIOBA SIBISIFOTCS YHCIAaMH, a 3Ha-
YUT, MOT'YT HUCIIOJIB30BAaTHCA HE TOJIBKO IIpHU HIepeaaydc
uHdopmanuy, a Juisi ee 00pabOTKM, U COOTBETCTBEHHO
OCYIIECTBIISITH CKBO3HOH KOHTPOJIb 00pabOTKH M Tiepe-
nmaan uHpopMarmu. OIHAKO TO CBOEH CTPYKTYpe — 3TO
JOCTATOYHO CJIOXKHBIC KOAbI, U HX HOMeXOyCTOﬁ‘lH-
BOCTh JKEJIATEIBHO HCIIOJIB30BATh NPH PEIICHUH (PyHK-
IIMOHAJBHBIX 3ajad, HaIpUMep, IPH TCHEPUPOBAHUU
COYeTaHUM, KOMIIO3UIINI U TaK Jajee.

®uboHayuMeBbIe KOIBI IO CBOEH MpUpOJIe OIM3KH
K OOBIYHBIM JIBOMYHBIM KOJaM M IIO3TOMY Hamboiee
MPOCTBI IO CBOEH CTPYKTYpE M3 KOJOB, HOITYyYaeMBIX C
MOMOIIBIO0 TTOMEXOYCTOWYMBBIX cucTeM cuucienus. Ho
B TO K€ BpEMs OHH CIOCOOHBI OOHAPYKHUBAThH OIIHOKH,
KaK MMpH repejade, Tak u npu oopaborke nudopmanum,
a 3HaYMT, CIIOCOOHBI OCYILECTBIATh CKBO3HON KOHTPOJIb
B COU. Oxnnako 511 omuOKH ogHOCTOpOoHHUE, THia O B
1. Mosromy ¢uboHayuMeBBIe KOABI Hamboinee 3¢ddex-
THBHBI B ACHMMETPHYHBIX KaHaJaX oO0pabOTKH U mepe-
Jaud MHGOPMAIMH, YTO Ha MPaKTHKE BCTpE4aeTcs J0-
BOJIBHO YacTO. YUUTHIBAs, YTO CHMMETPHUYHBIX KaHAJIOB
B COU mpakTH4ecku HET, TO MOKHO CUHUTATh, YTO 3TOT
HEJ0CTaTOK HE INPUHUUINMAIBHBIM U KOMIIEHCUPYETCS
MIPOCTOTON aNrOPUTMOB OOHAPYKEHUS W HMCIIPABICHUSA
ommbok. Kpome TOro, mpu HE0OXOAWMOCTH HAHHYIO
ACMMMETPUYHOCTh JIETKO MOXHO CKOMIIGHCHPOBATh
BBE/ICHHEM INPOCTEHIINX MOMEXOYCTOWYMBBIX KOJIOB C
HCKYCCTBEHHOH H30BITOYHOCTBIO, TOJNYYHMB IIPH 3TOM
KyMYJISITUBHBIA 3()(eKT yCHIeHHs MOMeX0yCTOWIHBO-
CTH.

OnHako y BceX MEpEYHCICHHBIX BBINIE MOMEXO-
YCTOHYMBBIX KOZOB C €CTECTBEHHOH H30BITOYHOCTEHIO, B
TOM 4Kcie U (pHOOHAYUHEBHIX, CYIIECTBYET OOIIUI He-
JIOCTAaTOK: OHU TPEOYIOT IJISl CBS3U C JIBOMYHOM TEXHHU-
KOH OCyIIeCTBIATH TpeoOpa3oBaHue u3 (uOOHAUIHeE-
BbIX KOJ0B B IBOUYHBIC KOAbI U O6paTHO U3 IBOUYHBIX
B (uboHayumeBbie koapl. OHO pelaeTcsi CTaHAapTHHI-
MH METOJIlaMH TpeoOpa3oBaHusi KOJOB, KOTOPHIE B 00-
IIeM BHJE JOCTaTOYHO CIOXKHBI Uil 3P heKTuBHON pea-
nu3anuy. Bo3HuKaeT 3ajava yrpocTuTh Takoe rnpeobpa-
30BaHUE, CTAaHOAPTHU3UPYS €€ Ul JI000H pa3psaHOCTH
npeobpasyemMbix coobmennid. Ee pemenue n npenmara-
eTcsl B TaHHOU padore.

CocTtosiHue Bonpoca

Teopus xomo ®@uOOHAYYM Haydana pPa3BUBATHCS,
HauuHas ¢ 60 roJ0B mpouUIOro Beka, 0COOEHHO Moce
nosienenus padotsl H. BopoobeBa «Hucia @ubonauuu»
[5]. Ve Tam, XoTs M KpaTKo, OblIa TIpejcTaBicHa (u-
OoHau4neBas CUCTEMa CUUCIICHHS M JTOKa3aHbl HEKOTO-
PbIE€ OTHOCAIIHECA K HEll Ba)KHBIC TCOPEMBI, B YaCTHO-
CTH, J0Ka3aHa BO3MOXKHOCTb IPEJICTABJICHUS 4YHCEN B
¢ubonauunenoit popme. C 1963 roma amepukaHcKHe
YUYeHBIE CO3JaM MaTeMaThdeckoe coolmecTBo — Du-
bonauuu Accoyuayuio v M31AI0T CHIENUATBHBIA MaTeMa-
Trudeckuit xypHan “The Fibonacci Quarterly”, xoro-
pBI 3aHMMaeTcsl ucciefoBaHneM gucen OuOoHAYIN U
X MATEMATHYCCKUMU NPHUITIOKCHUAMHA, B TOM YHUCIIC U
¢ubonauuneBoit cucremorn cumcnenusi. C 1984 ropa
mpoBoauTcs MexayHaponHas KoHgepeHIms «Ymcia
OuboHaYUN U UX MPIIOKEHIS». AMEPUKaHCKUIN MaTe-
matuk Bepuep Xorrart B 1969 r. onmyOnMKoBasl KHUTY
«Fibonacci and Lucas Numbers» [6]. B 1989 r. aur-
nmiicknii  marematuk Credan Baifma omy0mmkoBan
kuury «Fibonacci & Lucas Numbers, and the Golden
Section. Theory and Applications» [7]. B 1977 rony
coBEeTCKUH yueHBI Anexced CTaxoB OITyOIHKOBAT
KHUTY «BBejieHHe B arOPUTMHUYECKYIO TEOPHIO H3Me-
peHus», rae 000ocHOBaN MpUMeHeHHe KoJoB PuboHau-
4l B U3MepuUTeNnbHOi TexHuke [8]. Tam e Obuta BbI-
JIBHHYTa UJesl TOCTPOCHUs KoMIbioTepoB duboHayyy,
KOTOpasi XOTs U He Obljla peain30BaHa, HO Jlajla HOBBIE
uien B 00JACTH MOCTPOCHUS YCTPONCTB BBIYHCIUTEIb-
HOHM TEXHUKH U NOMEXOYCTOHYMBOTO KOJUPOBAHHS HH-
¢dopmaru. B HacTosiiee BpeMs IMOSIBIISIOTCS HOBBIC
myOJmKanyy B 00acTu yrcen U kogoB dudonayun. On-
HAaKO HOBBIX HJeH, KOTopsie ObI Oojnee >3(pPeKTUBHO pe-
LIany 3aj1ady rnpeodpasoBanusi pUOOHAUUMEBBIX YHCEI B
JIBOMYHBIE YHCIIa ¥ 00paTHO, OKa YTO HE Hal/EeHO.

TeopeTnyeckumn acnekr

Konpr ®ubonauun mopoxmarorcs (uboHaYUHE-
BOI CHCTEMOIl CUMCICHHS M COCTOAT U3 (uboHaUIMe-
BBIX YHCEN, BeCa KOTOPBIX IPEACTABISIOT IMOCIEN0Ba-
TenbHOCTh yncen Onbdonayun 112358 ... F,. Kax-

J0¢C nus3 HUX XapaKTCpU3yroTCs PaBCHCTBOM:

F, =F,_1 +F,_> .. o3Hauaromee, 4TO KaXkKOblil Tmocie-
nytomunit wieH psiia GuboHayyn paBeH CyMMe JBYX €ro
OpPEeNBIAYIIHNX WICHOB [2].
KonnaectBennoe 3HaueHne (huOOHAYIMEBBIX HH-
CeJ 3a7aeTCsi HyMEpaHOHHON (JIHUCIOBOM) (YHKIIHH,
BecaMu KOTOPO# sBistioTCes yncia Oubonayun [2]:
N=a,F, +ap4F+..+ajF+..+af/, (1)
rae a;€{0, 1} — nBomunas uudpa i-ro paspsna; K — Bec
i-ro paspsaa, paBHbIA i-My unciny Pubonauyun. B co-
KpaleHHOM Buie BeipaxkeHue (1) 3amuchBaeTCsS Kak
apap_1..-8j...4;. OOpaTMM BHHMAaHUE, YTO IPEACTaB-

JIeHHass HyMepaluoHHas (QYyHKIHS HE HMEET HYJIEBOTO
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paspsiaa. OTo CBA3aHO C TeM, 4TO IU(pa B 3TOM paspsiie
BCEr/a paHa HyJI0, XOTs BECOBOI K03(h(UIMEHT paBeH
enuHuie. [ToaToMy naHHBIN pas3psy HE BIMSET Ha KO-
HEYHBIH Pe3yNbTaT CyMMHPOBAHHS U HE MUILICTCS.

JlanHoe mpencTaBicHHe (GUOOHAUUHECBBIX YHCEI
SIBJISIETCSl X MUHHMMAIIBHOM WM HOpMaJIbHOM (OpMOH.
Ectpe n npyrue npeacrasnenns: (uOOHAYIMEBBIX YUCEI.
B mannoii paboTe paccmarpuBaeTcs TOIHKO MUHUMAIb-
Hast popmMa npeacrasnenusi. Hanpumep, uncna 25, 54 u
33 B dopme PuOOHAYUMEBBIX YHCEN B MHUHHMAIBHOM
(opMe NpEnCTAaBIAIOTCS TakK, KaK 3TO IOKAa3aHO B
Tabm. 1:

Ta6muma 1
[Tpumeps! prboHAUMNEBBIX YMCET
Homep paspsman| 8 | 7 |6 |54 |3 |21
Becpaspsina | [34(21(13|8 |5 (3|2 |1
N=25 0j1(0(0|0|21]0|1
N =54 1(0(1|j0|1j0|1|0
N =33 0101|012 ]0|1

JMuarasoH ¢ubonauunessix uncen P =F, +F,_; [4;

5]. Jltst AByX paspsimoB auana3oH (GHOOHATIHEBBIX YHCEN
paeH1l+1=2 ms13-2+3=5 ms14-3+5=8. Co-
OTBETCTBEHHO KOJMYECTBO JBONYHBIX pa3psoB (HrOOHAY-
YHEBBIX YHCENl MOXKET UMETh PasHylo IUIHHY oT 1 paspsna
UL IBYX (prboHauuneBbix uncen — 0 u 1 u go N.

OcobeHHOCTBIO (hMOOHAYYHMBBIX YHCEIl, OTIINYAI0-
el UX OT OOBIYHBIX ABOWYHBIX YHCEN, SBISETCS HX
OMeX0yCTOHYMBOCTb. OHA MPOSBIAETCS B TOM, 4TO B
(ubOHAYUHMEBBIX YUCITAX 3alPELICHO UMETh JIBE PIIOM
crosmme 1. DTO MPHBOAMT K TOMY, YTO HapyIICHHUE
JaHHOTO YCIIOBUS SIBIISIETCS IPH3HAKOM OLIMOKHU, KOTO-
PYIO JIETKO OOHApYXHUTh MO HAJUYUIO PSAOM CTOSIINX
JIBYX W OoJjplie enuHUI. [103TOMY M BO3HHKIIA 3a1a4a
npeoOpa3oBaHUsl OOBIYHBIX JBOWYHBIX YHCeN B (Hhubdo-
HA4Y4YUCBBIC, 4TOOBI BBIIOJHATE B HHUX OINPCIACIICHHBIC
3aJa4ll MOMEXOyCTOWYMBOW 00pabOTKM W mepenayu
nHopManuy, 1 3aTeM 3aJada 00paTHOTO mpeodpa3oBa-
HUS (UOOHAYYMEBBIX YHCET B OOBIYHBII ABOWYHBIA KO,
K 3agauam 0OpaboTky uH(pOpPMAIMY B IIEPBYIO O4Epeb
CllelyeT OTHECTH apU(METHYCCKHE ONEpalUH, H CPSIH
HHX oIlepanuio cyera. Taxke He HCKITIOYAOTCS JIOTnYe-
CKHE Ollepalyy, HanpuMmep, cpaBHeHus U Apyrue. du-
OOHaYUMEBbIE YNCIIA TOBOJIBHO 3((PEKTHBHO TTO3BOJISIOT
BCE 3TO BBIMONHATH [8; 9].

PelweHue 3agaum

IIpeoOpa3oBanusi ABOMYHOTO yucia B (uOOHAY-
4yueByl0 (GOpMYy BO3MOXHO BBIYMCICHHEM YHCIIOBOM
¢yukuun (1). OnHako mpu OOJBIIMX 3HAYCHHUAX N 3TO
BBIYMCIICHHE CTaHOBHTCS 3aTPYyAHHUTENBHBIM, TaK Kak
KOJIMYECTBO Omepanuii cyMMupoBaHus umcen Pubdo-
Hay4y B JABOMYHOM KOJI€ JMHEHHO YBEJIMYMBAETCS OT
BEJIMYMHBI N, YTO CKasblBaeTcs Ha ObICTponeiicTBUH
mpeoOpa3oBaHus, YMEHbIIAs €ro. Takke MpH pelIeHUH

oOpaTHOW 3amaud Mo TpeoOpazoBaHHI0 (UOOHAUIME-
BBIX YHCENl B JBOMYHYIO (JOPMY CKOpPOCTH Mpeodpa3o-
BaHHWI C POCTOM MX JUIMHBI N CHIDKaercs. B maHHOM
ciydae TpeGyercs elle JOIOIHUTENBHO MPeABapUTEIIb-
HOC Hpeo6pa30BaHI/Ie JABOHWYHBIX BECOBBIX CTCIICHHBIX
K02(HUIMEHTOB pa3psoB, CTOSIIIUX TP CIUHUIAX, B
(HOOHAYYHEBBIC YHCIIA, H TOJBKO IOCIIE 3TOIO CIEIyeT
MIPOBOJIUTH UX CIIOKEHHE IO TIpaBUiIaM (hHOOHATIHEBOI
CHCTEMbI curcieHusA. ECTh U Apyrue crocoOsl npeodpa-
30BaHHUs OJHUX CHCTEM CUHCICHHUs B JpPYrue, HO BCE
OHM, KaK M OIHCHIBAEMbIH, WK TPEOYIOT 3HAYUTEIBHO-
I'0 KOJIM4YEeCTBa IIaMATH JIA cBOEH pcaiusanuu, WIn
MTOBBIMIAIOT BpeMsI IPeoOpa3oBaHMS.

C nenplo HaXOXKICHUS KOMIIPOMHUCCA MEXTY BEJH-
YMHOI BpEeMEHHM MNpeoOpa3oBaHusi W TPeOyeMoW eMKo-
CTBIO IaMSTH B JaHHOW paboTe Tpeiyiaraercsi MeTo
peoOpa3oBaHusl JBOUYHBIX YHCEN JIF000H UMHEI B (u-
OoHaYYMEBbIC YHCIIA M 00PaTHO, UCTIONB3YIOUINN B CBOCH
OCHOBE pa30MBKYy IpeoOpa3yeMbIX YUCET Ha CETMEHTHI.
Takas pa30HBKa CIOCOOCTBYET HOIYYCHHIO CTaHIAPTHBIX
0JI0KOB TIpeoOpa3oBaHUs U €r0 CTAaHOAPTU3AINH U yHU-
BepCaJbHOCTH. B CBOIO ouepenp 3TO CIOCOOCTBYET MO-
BBIIICHHUIO OKCIUTyaTallIOHHBIX XapaKTEpPUCTUK HEIro-
CPEICTBEHHO Mpeodpa3oBaTeNel U UX HaIeKHOCTH.

B cooTBercTBUM ¢ mpemyiaraéMbIM METOAOM HpH
npeoOpa3oBaHUM JBOMYHBIX YKCEN B (UOOHaYUMEBBHIE
CHayvasa OHH Pa30UBAIOTCA Ha CETMEHTHI, COCTOSIINE U3
3 pa3psmoB — TpUaibl, HAYMHAs C HYJIEBOTO pa3psja.
Kaxnast Tpuaza, Kak U3BECTHO, B JIBOUYHOM KOJIE TIpel-
CTaBJSIET OJHY M3 BOCBMEpPHYHBIX IHdp. Tem cambM
HCXOIHOE JBOMYHOE YHCIIO HCKYCCTBEHHO Mpeobpaso-
BBIBAaETCS B JJBOMYHO-BOCHBMEPUYHOE YHUCIIO, COCTOSIIEE
W3 JIBOMYHBIX TPUAJl, C TAKUM )K€ KOJINYECTBEHHBIM K-
BUBAJICHTOM, KaK M HCXOJHOE JIBOUYHOE YHCIIO.

3aTeM KaxIOH TpuaJge CTaBUTCS B COOTBETCTBHUE
(uOOHAYYMEBBI CErMEHT IJIMHOM 4 OWTa, KaK 3TO IMo-
Ka3aHo B TaOI. 2.

Tabnuna 2
OuboHayumeBble yncna s psaa 12 35

Howmep Bocemep. 4 3 2 1
paspsina mdpa 5 3 2 |1
0 000 0 0 010
1 001 0 0 0 |1
2 010 0 0 110
3 011 0 1 010
4 100 0 1 0 |1
5 101 1 0 010
6 110 1 0 0 |1
7 111 1 0 110

[Mony4aercst OH MO CHEIUATBHOMY aJTOPHUTMY, YC-
TaHABJIMBAIOIIEMY 3TO COOTBETCTBHE. B pesynprare mo-
cie mpeobOpa3oBaHusi OyaeT MOJdydYeHa MOCIEeI0BATEIIb-
HOCTh (PMOOHAYYHEBBIX CETMCHTOB, COACpIKAINas HX
CTOJIBKO, CKOJIbKO OBUTO TpHAJ B JBOHYHOH ITOCIIEIOBA-
TENBHOCTH. JTO OyneT yxe (uOOHAUIN-BOCEMEPHIHOE
YHCIIO0, B KOTOPOM KaXIbl (PHOOHAYIMEBBIH CETMEHT
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Inghopmauiiini mexnonozii ¢ mexniuHux cucmemax

COOTBETCTBYET TpHAJe, NPEICTABIAIOLIYI0 OOHY H3 8
mdp. B pesynbrare OyaeT mojyueHO OJHO3HAYHOE CO-
OTBETCTBUE MEXK/y MCXOIHBIM JIBOWYHO-BOCHMEPUYHBIM
YHCIOM U (PrOOHAYIH-BOCEMEPHUYHBIM.

B nmanpHeiiimeM mocie moMeXoyCTOWYHBOH 00pa-
00TKH U mepenaun (GpuOOHAYIN-BOCBMEPHYHON HHGOP-
Mmarmu B COU pemmraercst 3amada oOpaTHOTO Iepexona
oT (puOOHAYYN-BOCBMEPHYHBIX YHCENl K IBOWYHO-
BOCBMECPHUYHBIM YHCJIIaM U 3aTEM K IBOUYHBIM. Omna co-
CTOHT B TOM, YTO KOXJOMY (PHOOHAUINEBOMY CETMEHTY
u3 4 pa3psAa0B 10 CHENUaTbHOMY aJITOPUTMY CTaBHTCS B
COOTBETCTBUE JIBOMYHO-BOCBMEpHYHAs wLudpa, mpen-
CTaBJIeHHas B BUJE JBOWYHON TpUAJBl, TaK KaK 3TO I10-
Ka3aHo B TaOn. 2. B pesymprare Oymer monydeHa IIo-
CJIEZIOBATENILHOCTh  JIBOMYHO-BOCBMEPHUYHBIX  LH(D
(Tpman), KoTOpas 3aTeM MPEACTABIACTCS Kak OOBIYHOE
JIBOMYHOE YHUCIIO.

OCO0EHHOCTBIO pacCMaTPHBAEMOTO TIPe0Opa3OBaHMUs
YHUCEeIT ABJIACTCA TO, YTO KaK B IIPAMOM, TaK U B O6paTHOM
ciydae TpeoOpa3oBaHMs B KAdecTBE IPOMEXKYTOYHOH
UCIIONIB3YETCsl IBOMYHO-BOCBMEPUYHAS] CHCTEMA CUHCIIe-
Husl. B mepBoM citydae kak MCXO/IHasi CUCTEMa, BO BTOPOM
Kak pe3yJbTHupyromas. Kak u3BecTHO, OHa aeT BO3MOX-
HOCTb JIETKO NEPEXOJUTH K HEH OT JIBOMYHOI CHCTEMBI
00paTHO. DTO 3aJ0KEHO B CaMOH CTPYKType OOBIMHBIX
JIBOMYHBIX YMCEN, Beca KOTOPHIX MIYT KaK CTETICHH JIBOM-
ku. Hanpumep, paccMOTprM TepeBOj ABOMYHOTO YHCIA
011100000010 B ¢hmboHauumeBoe umcio. OHO OCyIIecT-
BIIETCS CleqyromumM obpa3zom. CHauanma TBOMYHOE YHICIIO
pazouBaercst Ha Tpuaasl: 011 100 000 010. Onm mpen-

CTaB/SIIOT IMGpsl BocbMepuuHoro umcia 3402. 3arem
TpHagaM ABOMYHOIO YHCJA, MPEICTABISIONIMM BOCHME-
puuHble IUQPBI, cTaBUTCS B cOOTBETCTBUE (prubOHau4me-
Bble IUQPBI U3 4 pazpsnoB. OHU BHITUCHIBAIOTCS B BUJIE
TIOCIIEIOBATEIIEHOCTH  (PHOOHAYYHEBBIX CErMEHTOB, B3
ThIX 13 Tabi. 2: 0100 0101 0000 0010, ¢ TOMOILIBI0 KOTO-
PBIX 3aTeM MOcCiie MpeoOpa3oBaHusl MPOUCXOIUT MOMEXO-
ycToiunBas nepeada u oopadorka mHpopmanun B COU.
[NomydeHHBle pe3ynbTaThl 3aTeM, IPH HEOOXOIUMOCTH,
MOT'YT MPEOOPa30OBBIBAThCA U3 (HHOOHAYYMEBOTO YMCIIA B
ero oOBIYHOE JBOMYHOE MPEJICTABIICHHE.

B sToM cirygae ¢ moMomipio Ta0r. 2 peanu3yroTcs
COOTBETCTBUSl MEXIy (UOOHaYUYH-BOCEMEPUYHBIMU
CerMEHTAMHU W JBOMYHO-BOCBMEPUYHBIMH IH(paMHu.
3aTeM OHHM BBINUCHIBAIOTCS B BHUJIE COOTBETCTBYIOIICH
MOCIIENOBATENILHOCTH TPHAA U NPeoOpasyroTcsl B IBO-
MYHYIO [10CJIEJI0BATEIbHOCTD, KOTOpasi U MPEACTABIISET
pe3ynbTar npeodpa3oBaHusl.

VYKa3aHHOE COOTBETCTBHEC MEXTy JBOWYHO-
BOCBMEPHYHBIMH YHCJIAMH W OOBIYHBIMH JIBOUYHBIMH
YHCIIaMH CIIeIyeT U3 OOIIEro XOPOIlo M3BECTHOTO Mpa-
BUJIA, [I0 KOTOPOMY 4YHMCIIa JFOOOH MO3HIHOHHOI CHCTe-
MBI CYHCIICHUS CO CTETICHHBIMU BecaMu 4, 8 u Tak nanee
MEpEBOAATCS] B JJBOMYHYIO CHUCTEMY IPEABAPUTEIHHBIM
TPYNIIAPOBaHUEM WX IBOWYHBIX mudp mo 2, 3 U Tak
nanee paspsnos [2]. Tak, HanpuMmep, TBOHYHOE YHCIIO

011100000010
BOCBMEPHYHOE YHCJIO MPOCTHIM TPYIIMHPOBAHUEM IBO-
WuHBIX IUdp B nBondHbie Tpuaasl: 011 100 000 010 u

npeoOpasyercs B JIBOUYHO-

3aTeM MX Mpeo0pa3oBaHHEM B BOCEMEPHYHBIE IH(PEHIL.
Taxxe mMeeT MecTo U 0OpaTHOE TpeoOpa3oBaHHe, KO-
raa BOCBMCPUYHOC YHUCIO MOXKET 6bITI) npeacTaBuMo

JIBOMYHO-BOCBMEPUYHBIM YHCIIOM:!
3402 =011 100 000 010.

[Tpu 3TOM OHO OyJET paBHO NECATHIYHOMY YHCITY

3402=3x8% + 4x 8 + 0x8' +2x8° =1794.
CrieoBaTesbHO, U ABOMYHOE YKCIIO, ITOJIyYCHHOE
U3 ABOoMYHO-BockMepryHoro uwcia 011 100 000 010,

TaKXKe JJOJDKHO OBITh PAaBHBIM STOMY JIECSITHIHOMY YHCITY.
11100000010 =

=1x210 1129 11x28 y1x 2t =
=1024+512 + 256 + 2 =1794.

Takum 00pa3oM, MOIBOAS UTOT BHIMIECKA3aHHOMY,
MIPEUIOKEHHBIH METOZ MPeoOpa3oBaHUs JBOMYHBIX HH-
cen B (huOoHayuMeBble U OOpaTHO COCTOMT B CIEIYIO-
meM. [Ipn mepeBoje MBOMYHOTO YHClIa B JABOWYHO-
BOCBMEPUYHOE YHCIO OHO pa3OuBaeTcs Ha TpHaJbl, Ha-
YKHas C HyJIEBOTO pa3psijia v JIo crapiiero paspsina. Eciu
o01Iee ymcino pa3psaaoB HE KpaTHO 3, TO ciieBa OT cTap-
LIEro paspsiia MpOCTaBIAIOTCS HYJIM TaK, 9TOOBI olIee
YUCJIO pa3psaa0B B ABOMYHOM YUCJIC CTAJIO KPATHBIM 3
3areM KaXIblid JBOMYHBIN CErMEHT — TpUaia mpeodpasy-
€TCsl B COOTBETCTBYIOILIHI €My CETMEHT (pOOHATINEBOTO
yucna. Jlanee U3 TaKUX CETMEHTOB COOMPACTCS PE3yIib-
TUpyomee GHOOHAYINEBOE YKCIIO, U HA 3TOM MPOICIY-
pa mpeoOpa3oBaHWsl JBOMYHOIO YHCIA B CETMEHTHOE
(nOOHATIN-BOCEMEPHIHOE YHCIIO 3aKAaHIMBACTCH.

O0patHO, T0JJOOHBIM 00pa30M K BBIIIIE ONMUCAHHO-
My KaxJaoMy (UOOHAUIH-BOCBMEPUYHOMY CETMEHTY
CTaBUTCA COOTBETCTBYIOIIEE JBOMYHO-BOCEMEpPHYHAS
mudpa u Gopmupyercs B KOHEUHOM MTOTe JIBOUYHOE
YHCIIO, PABHOE 10 KOJIMYECTBEHHOMY 3HAUYEHUIO MUCXOJ-
HOMY CETMEHTHOMY (prOOHAUYN-BOCEMEPUIHOMY YHCITY.

YcTaHOBKa COOTBETCTBUSI MEXIY BOCBMEPHUYHO-
(1)I/I6OH8.‘I‘II/IGBBIMI/I U IBOMYHO-BOCBMECPUYHBIMU YHCJIA-
MU 1 00paTHO JUIS KaXI0TO CETMEHTa U TPUaJbl IIPOXO-
JUT TI0 OJJMHAKOBOI MpoLeaype, 4TO YHpPOILIAET mpoLe-
Iypy npeoOpa3oBaHusi (UOOHAYYMEBBIX YHCEN JIIOOOIT
JUIMHBI B IBOWYHBIC YKCJIa U 00paTHO, CTAHIAPTU3UPYS
ee. DTO NMPHUBOAUT K OJHOPOJHOCTH aJITOPUTMOB IIpe-
oOpa3oBaHmMs W peanmsylomel ee ammaparypsl. I[lpu
9TOM TIOBBIIIAETCSl €€ HAJEeKHOCTh, M YMEHBIIAIOTCS
9KCIUTyaTallOHHbIE M3/EPXKKH. [loMeXx0ycTOHYMBOCTD
CETMEHTHBIX ()MOOHAUYIHMEBBIX KOJOB TAKXKE YBEIHUH-
BAaC€TCdA, TaK KakK B ClIy4dac OllHHO‘-IHOﬁ OI_HI/I6KI/I MOKHO
MepeCTIpOCUTs MH(OPMALIMIO TOJIBKO 3TOTO CETMEHTa
WM BKJIIOYHUTH B3aMEH €T0 TyOIUpYIOMNil CeTMEHT.

Henocrarok metona, yBeIuueHUe CyMMapHOU pas-
psanHOCTH — (PMOOHAYYM-BOCBMEPHYHBIX  CETMEHTHBIX
YHCeJ 10 CPAaBHEHHIO C OOBIYHBIMH (HHOOHAUYNEBBIMH
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YUCIaMH C POCTOM JUIMHBI TPeo0pazyeMbIX KOJOB,
MOXKHO CKOMIIEHCHPOBATh POCTOM OBICTPOJICHCTBHS HX
npeoOpa3oBaHusl, TaK Kak IPeoOpa3oBaHUs OTAEIBHBIX
CEerMEHTOB B JBOWYHBIC KOMOMHAIIUM MOYKHO IIPOU3BO-
JIUTH MapajlIeNIbHO.

3aknrodeHue

IMoxBoxas uTorM MO AaHHOW PabOTE, MOKHO OTME-
TUTb, YTO B HEH NpeIaraeTcsi MPUHIUITHAILHO HOBBIH
MOJX0J K TIOCTPOCHUIO BBIYMCIUTEIBHON TEXHHUKH, CO-
YETAIONINA JOCTOMHCTBA KaK (pHOOHAYIMEBON CHCTEMEI
CUMCIICHHUS, TaK W JBOMYHO-BOCbMepu4HOH. Ero rias-
HOE TOCTOMHCTBO — 3TO CerMEHTHas (MOIyJbHas1) oOpa-
60TKa MH(pOpPMALUK, YTO MO3BOJISIET C OTAEIBHBIX YHH-
BEpCAJBbHBIX OJIOKOB cOOMpPATH JIOOBIE BBIYUCIUTEINb-
HBIE YCTPOHCTBA C IOMEXOYCTOMYMBOH 00pabOTKON H
nepemadeii nHpopmanuu. TakoW MTOAXOX YCTpaHSET
NPUHIUIHAIBHBIA  HEJOCTaTOK  JIBOMYHBIX  CHCTEM
CUHCIICHHUSI — OTCYTCTBHE IOMEXOyCTOHYMBOCTH. Ero
MIPEOJI0IEBAIOT MTOMEXOYCTOWYHNBBIE CHCTEMBI CUHCIIE-
HUS U B YacTHOCTH ¢uboHauumenas. OgHAKO U y Hee
OKa3aJIUCh CYLIECTBEHHBIE HEJOCTAaTKH, KOTOpbIE HE
JlalTl BO3MOXKHOCTH, HECMOTPsI Ha TIyOOKHe pa3pador-
KA B 3TOH 00JacTH M MHOKECTBO M300pETEHH W Tia-
TEHTOB, HOJYYHUTh Ha MPAKTHKE pabOTOCIOCOOHBIC BBHI-
YHUCIUTETbHbIE PUOOHAYUNEBHIE CHCTEMBI.

Hcnonp3oBanne e  (HOOHAYIH-BOCEMEPUIHOMN
CHCTEMBl  CYHCICHUS  COBMECTHO C  JIBOWYHO-
BOCBMEPUYHOM CHHMAaeT MHOTHE BOIIPOCHI IOCTPOCHUS
MTOMEXOYCTOMINBOW W OBICTPOICHUCTBYIOMIEH KOMITHIO-
TEpHOW TEXHUKH, B TOM YHCIIE, €CIIH TOBOPHTH O Tep-
CIEKTHBE, ¥ YHUBEPCAJIBHBIX KOMIBIOTEPOB. DTa TEXHH-
Ka, XOTs W SBISIETCS B CBOEil OcHOBe (hPMOOHATUMEBOH,
OJJHAKO JIETKO CTBIKYETCS C ABOMYHBIMH CHCTEMaMH, TEM
caMpIM  TIO3BOJISII  CTPOUTHb TMOPHAHBIE  JIBOUYHO-
(pnboHaYUMEeBbIE KOMILIEKCHl CO CKBO3HBIM KOHTPOJIEM
00paboTku u mepenaun wHPopMarmu. Jlo cux mop Ta-
KyI0 TEXHHKY HE yJaBaJoCh pa3paboTaTh M3-3a CIOKHO-
ctell ee moctpoeHus. OQHAKO U 3/1€Ch, MPEXKIE YEM TO-

BOPHUTB O PEANBHBIX CUCTEMAX, Hy>KHO IPOWTH JJIUTEIb-
HbI IIyTh TEOPETUYECKUX HCCICIOBAHUN U IIPAKTUYE-
CKMX HcnbITaHnil. HaunHate Hamo ¢ mpocThix mpruOopoB,
HCTIOJIB3YIOIHUX B CBOEM COCTABE CUETYMKHU C aBTOMATHU-
yeckol nepenadei nHpopmaryy. OHU IHPOKO UCTIOJNb-
3yIOTCS B U3MEPUTENBHON U YIPABIISIOIEH TEXHUKE.
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®IBOHAY4I-BOCbMUPIYHI KOOWU Y COI
O.A. bopucenko, B. b. Uepenunuenko, C.M. Mansuenkos, B.B. besrincekuii

Y cmammi poszensmymi 3aeadocmiiixi @ibonauqi-eocomepuyni cucmemu qucienns (kKoou), wo 60100l0mb MOOYILHOI
CcmpyKkmyporo i upiuieHa 3a0aua ix nepemeoperHsi 8 08IKO8y cucmemy yucients i Hasao. Hasedeno nepesacu i Hedoniku noby-
006U 0anoi cucmemu, UKOPUCMOBYIOUU HAOIUWMKOGI KOOU, 30Kkpema, koou Dibonayyi. 3anpononogane piwienns i0pizHAEMbCS
CBOEI0 NPOCMOMOI0, BUCOKOIO WBUOKOOIEI0 | Haditinicmio. Bono mooice 6ymu 3acmocosane 014 n06y008u 3a8a00CMILIKUX KOM-
niekcie 06pobku i nepeoayi ingopmayii.

Knwuoei cnosa: ingopmayia, sasadocmitikicms, nepemgoperis, DiOoOHauUi-60cbMepuuHi KoOU, O08IliIKO80-80CbMePUYHI
yucna, yucia Dibonayui.

FIBONACCI-OCTAL CODES IN INFORMATION PROCESSING SYSTEM
O.A. Borisenko, V. B. Cherednichenko, S.M. Malchenkov, V.V. Bezginskii

The article deals with noiseproof Fibonacci-octal number system (codes), which have a modular structure and solve the
problem of converting them into binary system and vice versa. An pros and cons building the system using redundant codes, such
as Fibonacci codes. The proposed solution is characterized by simplicity, high speed and reliability. It can be used to create the
error-correcting complex information processing and transmission.

Keywords: information, noiseproof, transform, Fibonacci-octal code, binary-octal numbers, Fibonacci numbers.
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