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ONMNCAHUE

HARMONY SYSTEMS 3TO npOEeKT, CO34aHHbIM AN 3BOJIOUMM U
rapMOHM3aUMM  Mupa UMGDPOBOM  MMKPOINIEKTPOHMKM  MOCPEACTBaM
NPMPOAHOM MAaTEMATUKM FAPMOHUM.

ITOT NPOEKT POAUICA U3 OYEHb NMPOCTOM, HO MOLLIHOM MAEM:

BocHoBe BceneHHom Mprpoabl, nexkaT rapMOHUYHBIE 3aKOHbI MATEMATUKM
KOTOpble YNpaB/IstoT CTPYKTYPOM, POCTOM M B3aMMOOTHOLLEHMAMM BCEX
BELLEeM 1 3acTaBAAOT BCE paboTaTh.

JTa yHMBepcasibHaa “TexHonorua” pesyabtaT MUAIMapA0B
JleT npo6 M OWMOOK BbIMIPbILLHA, Mbl, M1 MUP BOKPYr Hac
ABJIAEMCA ¥MBbIM [JOKa3aTe/IbCTBOM 3TOrO.

bb10 6bl BECbMA CaMOHAAESHHO AyMaTb, YTO Mbl BAPYr
NPMAYMAEM 4TO-TO HAMHOrO Jiydllle, 3TOM reHMasIbHO
npocTolM M 3(PDEKTUBHOM KOCMMYECKOM “TEXHONIOrMM”.
Camo csioBO KocMoC NepeBOAUTLCA KaK rapMOHMYHAA
cMCTeMa C ApeBHE rpeyvecKoro.

MoToMy 3a4em 3aHOBO M306peTaTh KOIECO U KOHKYPMPOBaTb
C NPUPOAOM, He J/ydwe /Mt C  GOJIbLUMM  YBaXKEHMEM
3aMMCTBOBaTb Y MpUpoabl €€ MaTeMaTUUECKyo CyLIHOCTb,
YTOGbI Ha €€ 6a3e co3aaBaTb [APMOHMYHYIO TEXHOIOMMIO Gy ayLLETO.

MocTynas TakMM 06pasoM, Mbl 3HAEM, YTO 3Ta TEXHONOMMSA 6yaeT
BbIMIPbILLHA, OH 6yET FApMOHMYHA C HAMM U OKPYKatOLLMM MUPOM, U Mbl
MoJly4YaeMm 3TOT pe3y/IbTaT, He TpaTa MUUTMAPAb! JIET Ha NPO6bl 1 OLLMGKM.

HARMONIC CODE - FapMOHM4HbIM Kop,

Bce uenoBeveckne “cUCTEMbI” MOrYT M3B/EYb OOJbLUYIO MO/b3Y OT
3aMMCTBOBaHMSA 3TUX NPUPOAHBIX MAaTEMATMYECKMX 3aKOHOB, KMOGEPHETUKA

“Hayka MH(DOPMALMOHHBIX TEXHOJIOTUIA” ABIAETCA OAHOM U3 NyLLMX chep
NPUMEHEHMA STUX MPUHLIMMOB.

3HaeTe /M Bbl, YTO [IBOMYHbIM KOZ A3blK BCEM BbIYMCIMTENIBHOM TEXHMKM
HaunHasa ¢ 1960-x rogoB, UMeeT GO/bLLYIO CKPbITYIO NPOBaEMY ...

Mpy BCeM CBOEM MPOCTOTE OH HE MAeaNieH, BCE KOAOBblE KOMOMHALMM B

HEM BOCMPUHMMAIOTCA Kak 6e3 owmboYHble. ECiv BAPYr OLWMOKKU B Koae

NPOMCXOAAT M3-3a: MNeperpeBaHus MM NEPEoXaXKAEHUA, CTapeHus,

KOCMMYECKOM paanaLmm, 3N1EKTPOH MAarHUTHOTO LLYMA, NPOM3BOACTBEHHbIX

£edeKToB, UM YEN0BEYECKMX OLLIMGOK, TOKOT 1 C OLUIMGKOM BOCTPUHMMAETCA

KaK 6€30WMB0YHbIM M NEPeAaéTCA K MCMOMHEHMIO M3 3a OTCYTCTBMS KaKoM
JIMGO BCTPEYHOM CUCTEMbI YCTPAHEHMSA OLLMOOK.

Bce Mbl MCMbITa/M 3TO NpU MCMONb30BaHWMM  LMPPOBbIX
YCTPOMCTB, B MAJIOM MacLLTabe 3T0 Hey06CTBO, B 60/IbLLIOM
“NpoMbILLIEHHOM” MacliTabe 3TO MOXeT MMETb MPOCTO
KaTacTpoMyeCKMe NocNeaCcTBUA.

Mcnonb3oBaB 3aKOHbl MaTeMaTMKM FapMOHWMM  MPUPOJbI
ANS 3BOJIOLMM JIBOMYHOIO Koga B “MapMOHMYHBIM” Koj
Mbl MOJIlydaeM CUCTEMY CYUMC/IEHMA, KOTOpas MOXKeT
0OHapyx*mBaTb 0 99,98% BCex BWMAOB OLWMOOK B Koae
U apUPMETUYECKUX oOnepaumsax 6e3  AOonoJIHUTENIbHOMO
obopyAoBaHMA, a TaKXKe MMeeT MoTeHuMan, ObiTb
HaMHOro 6Gofee 3HEProonTUMA/IbHOM, a TaKXKe Camo
CUHXPOHM3MPYHOLLEMCA.

ITO KBAHTOBbIM CKA4O0K /151 LPPOBOM MMKPO3IEKTPOHUKM OTKPbIBAOLLMIA
HOBblE TOPM3OHTbI OTKa3a YCTOMUMBBIM TEXHOJIOMMSM MPUMEHUMBIX B
MPaKTUYECKM BCEX M06AJIbHBIX OTPAC/IAX MPOMBILLIEHHOCTM, TaKMX KaK:
KOCMOC, 3HepreTuKa, TPaHCMopT, NPOM3BOACTBO, MeAMUMHA, CBA3b,
HayKa, CpeACTB MacCoBOM MHMOPMaLMM, (UHAHCHI, POBOTOTEXHUKA,
NepCOHa/IbHbIE KOMMbIOTEPbl M YCTPOMCTBA, M.T.A. a TaK e B
KayecTBe OCHOBbl 1A GYAYLIMX HAaHO KOMMbIOTEPOB, POGOTOTEXHUKM M
MCKYCCTBEHHOMO MHTE/I/IEKTA.
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NMPEABAPUTEJIbHbIA NATEHT

HARMONY SYSTEM - LndpoBoi hyHKLMOHa/BHbIM Npeobpa3oBaTte/ib AaHHbIX C
06GHapy»KeHMeM OLLIMBOK U pereHepaLyi Ha OCHOBE 3/1IEKTPOHHOM NaMATH (ROM, RAM,
Flash, 1 T.4.), a Tak)Ke «rapMOHU4YHbIE» CUCTEMbI CYMCIeHUA (PHMBOHaY4M p-Koabl U Koabl
30/10TOM p NPOMOPLIMAX)

JT0 U30bpeTeHMe 3aKnaapiBaeT GyHAaMeHTaIbHble NPUHLUMMNbI 418 CO34aHUA
MMKPOYMMNOB C BCTPOEHHOM CUCTEMOM O6HApYKEHMA OLIMBOK U BOCCTAHOBEHMEM,
OCHOBaHHOM Ha MaTteMaTuke MapmoHMM. OCHOBaHHOE Ha «apMOHMYHbIX> U36bITOYHbIX
CUCTEMAX CYMCTIEHUE, ITO U306peTeHne obecneymBaeT o6HapyKeHue o 99,98% scex
OWKMOOK B MUKpOUMMaX.

BcTpoeHHaa cucTema o6Hapy:KeHMs OWKMBOK MMEET caeayolime NpenmyLiecTBa:

» HenpepblBHbIM NpoOLECC 06HAPYKEHMS OLUMBOK Ha BCeX 3Tanax nepeaayu, 06paboTku U
XpaHeHUA UHOPMaLMK B MUKpOYMIE.

» O6GHapyXeHWe OWNOOK B MOMEHT MX BO3HUMKHOBEHMA U UX NOCAEAYIOLLYI0 KOPPEKLMIO
MocpeACTBOM MOBTOPEHWA MMKpOONepaLUmn (pereHepaums).

« B/IOKMpOBKA NPOXOXKAEHMA UCKAXKEHHOM MHOpMaUMK ANna nocneayolen o6paboTKu
MHpOPMaLMK, YTO NpeAOoTBpaLLAET BbIMOJIHEHME JIOXKHbIX KOMaHJ B CUCTEME
yrnpaBaeHHA.

» O6ecneyeHue 6bICTPOro o6Hapy*KeHUA OWMOOK B Napasisie/ibHOM Koje.

« CUcTeMa ans o6HApYKEHMA OWMBOK NPOCTa ANA TEXHUUYECKOW peanmnsaumumn 1 He
B/IMAET CyLEeCTBEHHO Ha CKOPOCTb 06paboTKKU MHOPMaLUM B MUKpOUMNE.

» M306peTeHne TaKxKe obecneymBaeT NoBbileHUe 3Hepro3PeKTMBHOCTHU B
3/IEKTPOHHOM NaMsTU, YMeHbLUas NoTpe6sieHne 3Heprum B 2 pasa 4 6o/bLue.

JTo M3obpeTeHne ABNAETCA OCHOBHbIM NpeaMeTOM AAHHOM Mpe3eHTaumu.



OIrJ1ABJIEHUE

OBb30P
YHMBEPCAJ/IbHASI TAPMOHWS
B3r/19/ B BYAYLLEE
3BOJIOUNA SNEKTPOHMKM
MATEMATUKA FAPMOHWH
BBEJEHWE
30J10TOE CEYEHWE
30J10TOE CEYEHWE|NPOAOJIXEHME
YMCIIA DUBOHAYYM
NJIATOHOBHbI TEJIA
LBOWNYHbIN KOJ,
JBOWYHbIV KOJ,
M3BbITOYHOCTb M KOPPEKLIMA OLLUMBOK
MPOJOJIKEHUE
OMNACHOCTW KOZOBbIX OLLMBOK
MHHOBALLMM
BBEJEHWME
OBOBLEHME YACEJ1 ®UBOHAYYM
OBOBLLEHWME «30J10TOMO CEYEHWSA»
FAPMOHWYHbIE CUCTEMbI CYNCJIEHNA
HAYAJ10 TAPMOHMYECKOW LIM®POBOM
TEXHOI0TNW
P-KObl ®UBOHAYYN P=0,1,2,3,...
KObl 30J10TOM P-MPOMNOPLIMN
MPOJOJIKEHUE
OBHAPY>XEHME N KOPPEKLLMSl OLLMBOK
KOHUEMNUMSA «MUHUMAIbHON ®OPMbI»
OBHAPY>XEHME OLUMBOK

CoNOOTUTDWN A

25
26
27

MOTEHUMAJIbHAA OLLMBKOOBHAPYXMBAKOLLAA

CMOCOBHOCTb
KOOOBAA N3BbITOYHOCTb

28
29

KOZ ®MBEOHAYYM C MPOBEPKOW HA YETHOCTb. .. 30

nTor

NPOOOJIXXEHNE

APYIVE NPEMMYLLECTBA MUHMMAJIbHOW
OOPMbI

3/IEKTPOHHASA NAMSATb KAK YHUBEPCAJIbHbIN
NMPEOBPA30OBATEJIb IAHHbIX

AYBJINPOBAHNE ®NBOHAYYMEBDIX
CAMOKOTPOJIPYHOLLIMXCA YCTPOUCTB

OB30P
LE/b
CTPATEMMS
BYZIYLLEE

KOHTAKT

31

32

33

34
35
36
37
38
39
40



Ob30OP

YHUBEPCAJIbHASI TAPMOHMS
B3r/19, B BYAYLLEEE
3BOIFOLUMA IJTIEKTPOHUKM
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YHUBEPCAJIbHAA TAPMOHNA

BceneHHas B TeveHue 13,7 MUNIMAPAOB NET NPo6 U OLIMOOK Co34asla MUP, KaKUM
Mbl €ro 3Haem CeroHs.

I'IpMpop,a, KaK coBepLlleHHa *XnBaAa CMCTEMaA, NMPOAYKTOM KOTOprl\/'i Mbl ABJ1IA€éMCA, -
3TO BEPLWHNHaA 3TOM0 TUTAHMYECKOIro TBOPYECKOro rnpotecca.

Mocne 3,5 MMnAnapaoB NeT 3BOOUMM Ha 3em/ie, OHa COAEPKUT B Ce6E KJIHUM KO
BCEM FapMOHUYHbIM, YMUCTbIM U YCTONYMBBIM TEXHOJIOTMAIM, O KOTOPbIX Mbl MOT /U
6bl MeyTaTb.

BennKkue yMbl YenoBeyecTBa NoHUMa M, 4to, yyach Yy MNpmpoabl BCENEHCKOM
MYZPOCTU U 3aMMCTBYSl €€ TEXHOJIOMMM, Mbl JJOCTUFHEM FapMOHMM.

EcTecTBeHHbIe HayK1 U 0COOGEHHO MaTeMaTHKa AaJi HenoBeKy BO3MOXKHOCTb

3arfaHyTb B TalHbl BceneHHoM u Mpupoabl, a TakKe Aann MHCTPYMEHTbI ANs
MCMNONb30BaHMA 3TUX 3HAHMIM B MOBCEAHEBHOM KM3HU U TEXHONOTUSIX.
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B3rJiag B bYLAYLLUEE

Mbl Bce BMecTe Ha4YMHAEM NOHUMATb, YTO Halle BblXKMBaAHWE 3aBUCUT OT
HaX0XAEeHUs 6aslaHca C NJIAHETOM, NyTeM pa3paboTKM YMCTbIX, YCTOMYMBbLIX U
FAPMOHUYHbIX TEXHOIOTMM U CUCTEM.

JNIeKTPOHMKA B HacToslee BpeMs SIBASETCS Hanbonee 6bICTPO pa3BMBaOLLENCS
TEXHOJIOTMEN YenioBeyecTBa. Mbl HAXOAUM AI/19 HEE NPUMEHEHME B KaXK/IOM acrneKkTe
HalleMn XM3HU.

OHa ynpaBnsieT NpoM3BOACTBOM SHEPrMM, 3anacaMm Hallen BOAbl M HaLIEM MULLM,
TPaHCMOPTHbIMM CUCTEMAMM, OHA MMEET pellarlee 3HayeHme 418 MeAUUHbI,
CBSI3U, GAHKOBCKOM CUCTEMBI, Pa3B/ieYeHMA U, KOHEYHO, IEKUT B OCHOBE
NepCcoHasibHbIX KOMMNbIOTEPOB M LM(POBbIX YCTPOMUCTB, K KOTOPbIM Mbl MPUBSA3a/IMCh
3a nocneanue 25 ner.

Ecau Mbl TOCMOTPUM B ByayLiee 1 nonbiTaeMcA NpeacKasatb pa3BuTme
3/IEKTPOHUKM, Mbl MOXKEM BUAETb €€ NPOHMKHOBEHME elle r/ly63Ke B MOBCEMECTHYHO
POBOTOTEXHUKY, MCKYCCTBEHHbIM MHTENNEKT, UuudpoBble “ycunntenn” Tena, HaHo-M
AHK- KoMnbloTepbl U BCE 3TO MOXKET CTaTb peasibHOCTbIO B TEYEHME TEKYLIEro
cToneTua.

JBONOUMSA INIEKTPOHUKM ABNSETCS YaCTbio HAWWeM CTpaTermm BblXKMBaHUS.
Mbl Hy*kaaemMca B HEM, YTOBbI HaMTM FrapMoHMio ¢ MprpoaoM.
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3BOJIIOUHNA DJIEKTPOHUKHA

CerofHs Bce 60/blue 1 6oJiblle oTpacsien obpaliatoTca K Mpupoae 3a oTBeTaMM,
BAOXHOBEHMEM M MHHOBALMSMM.

3}'IeKTpOHl/1Ka AOJT*KHa TaKXKe I'IpOl‘/liTM nyTb €CTEeCTBEHHOM 3BOJIOLMMH, YTOObI
AOCTHUYb FrapPMOHUK C OKpPYXaloWNUM MHUPOM.

He Ton1bKO annapaTtHble CpeacTBa U NporpaMmMHoe O6eCﬂe‘-IeHl4€, HO U A3bIK
KOMIMbOTEPOB AOJTXKHbI I'IpOljiTM 3TY 3BOJIOUMUIO.

A3bIKOM LUDPOBOro KoMrbtloTepa ABAAETCA €ro CUCTEMA CYMC/IEHMSA, HA OCHOBE
KOTOPOM MOCTPOEHA COBPEMEHHAs UMGPOBas 3/IEKTPOHMKA.

ABOM‘-IHaFI cMcTema 6bl1a ONTUMaIbHOM CUCTEMOM AnAa MCnNosib30BaHUA B
onpeageneHHoe BpemA. OHa, KaK U MHOro APYrmx 4yenoBevyeckmx M306peTeHMﬁ,
AaNleKo He coBepLlleEHHa U Tpe6yeT p,aanef/iUJero pa3BUTHUA U COBEPLUEHCTBOBAHUA.

Ee rnaBHbIM HEAOCTATKOM SIBNAETCA «Hy/1€BaA M36bITOYHOCTb». [103TOMY OHa MMeeT
npo6/iembl, CBA3aHHbIE C OOHAPYXXEHUEM OLIMOOK M CO0EB, KOTOPbIE HEN3OEXKHO
BO3HMKAIOT B LM(PPOBbLIX KOMMNbIOTEPAX U MUKPOYMMNaxX, paboTalLmMX B peasibHOM
MMpE NOMEX, arpeCcCMBHbIX YCI0BUM U CTAPEHUS D/IEMEHTOB.

PelleHWe 3ToM Npo6JieMbl COCTOMT B TOM, YTOGbI HAMTU U MPUCIOCOBUTD TE

pewenHna, KoTopblie npmpoaa Bblpa6OTa}'Ia Ha NpoTAXXEHMU MUNIMapA0B NeT U
NMPUMEHUTb X B HalleM JJ1IEKTPOHUKE ...
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MATEMATUKA
TAPMOHAUN

BBEAEHWE

30J10TOE CEYEHME

30J10TOE CEYEHME | MPOAOIXEHUE
YNCJIA DUBOHAYYM

NJATOHOBbI TEJIA
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BBEOEHMUE

JApeBHUE rpeKku, 6biIv NEPBbIMM, KTO BbIABUMHYJT aMOMLMO3HAAYI0 Le/lb Co34aThb
MatemaTuyeckyto Teopmio Mprpoabl M BceneHHoM. 3T0 yYeHUe 6bl10 U3NOKEHO B
«Havanax» EBKMaa. Maea rapMoHMmM 6blna KAOYEBbIM MOHATUEM 3TOM0 YEHMUA.
[AnAa rpekoB naea rapMoHuM cogeprkanacb Bo pase “HMyero mwHero”.
Mbichntenu, Takue Kak Mudparop 1 MNnaToH, CTPEMUANCE PaCKpbITb TaUHy
rapMOHWUM, UCMONb3YA MaTEMATHKY.

MatemaTtnka FapMoHMU, KoTopas 6bl1a paspaboTaHa APEBHMMM FPEKAMM, A0 CUX
nop ABNSIETCA BAOXHOB/AIOLWMM NPUMEPOM A1 COBPEMEHHbIX Y4YeHbIX. OTKpbITUE
“3010TOro ceyeHma” Kak KoJIMYEeCTBEHHOrO BbipaxkeHWs MapmMoHuu B Mpupoae m
BceneHHoM nogYyepKMBaET ero BaXXHOCTb AJ1A PasBMTUA HayKU U SNIEKTPOHUKM.

30n10T0€E ceyeHue 6blI0 ONMCaHO BO BTOPOM KHUre «Havyan» EBKAMAa B BUAE
“3a/la4M O leNEHMM OTPE3KA B KPaMHEM U U CPEAHEM OTHOLLIEHUM “.

EBKAMA MCNONb30Bas «30/10TOE CeYEHUE» ANA CO3AaHUSA FrEOMETPUYECKOM

Teopum [oaekasgpa - “rnaBHoM” reoMeTpuyeckon durypbl BceneHHom,

KOTOpas accouMMpoBaiach y APEBHUX rpekoB ¢ FapMoHuWen MmposaaHus. Teopus
NMpaBUJ/IbHbIX MHOFOFPaHHMKOB 6bl/1a onMcaHa EBKAMAOM B 3aKNOYUTENIBHOM, TO
ecTb, 13-U Knure «Havan». CornacHo «rmunotese Mpokna”, co3aaHue 3aBepLIEHHOM
reoMeTPMYECKOW TEOPUM NPaBMJIbHbIX MHOFOrpaHHMKOB (M1aTOHOBbLIX TEJ1) M 6bISIO
rnaBHoOM Lenbto EBKAngosbix “Havan”.

TaknMM 06pasom, MOHATME FAPMOHMM HAXOAMIOCH B LLEHTPE MaTEMaTUYECKOM
TEOpUK NpUPOAbI, CO3AaHHOM APEBHMMM FPpeKamu. MaTemaTuKka ApEeBHUX FPEKOB
6b1210 UICTUHHOM “MaTemMaTmKoM FapMOHUKM”, KOoTOopas 6blaa HanNPsAMYo CBA3aHa C
“30/10TbIM CEYEHMEM” - HaMbosiee BaXKHbIM MaTEMATMYECKUM OTKPbITUEM ApPEBHEMN
Hayku B 061acTi [apMOHUN.
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30J1I0TOE CEHEHME

CywecTtByeT chyHAaMeHTa/lbHOE COOTHOLLIEHME BO BceneHHoM, KOTopoe HaxoAMTCS
BOKPYI Hac, BK/l0YAsi HAaC CaMMX.

JTO COOTHOLWIEHUE Ha3biBaeTCA “30/10TbIM cedeHneM”. OHOo nposBasaeT cebA

B ABMMKEHMM M POPMaxX ranakTuK, 3B€34 U NJAHET, B NPOMNOPUMAX PaCTEHMM,
HaCEKOMbIX U XMBOTHbIX. OHO TaK)Ke TEeCHO CBA3aHO C HaMM, OT CTPYKTYpbl HaLLIero
Tena 10 pUTMa Hallero cepaua 1 aaxe Ao nponopuui B ctpyktype AHK.

Mo/IHbIM CNMCOK ero nposiBNeHMi B KocMoce MOXKET 3amno/IHUTb 06bEMbI

SHUMK/IONEAMN.
30/10TOE CEYEHME MMEET OYEHb MPOCTOE MaTeMATUYECKOE BblparkeHne: (P =

1++/5
2

270 nppaunoHasibHoe€ YUC/I0O MCHE3AET B 6eCKOHe‘-IHOCTl4, M HU OANH YeJI0BEK UJIUN
MalllMHa HE CMOryT HMKOorja B MoJIHOM mMepe BblYUCITIUTb €ro TO4YHOE 3HaYEeHHUE!

(I) = 1.618033988749894848204586834365638117720309... 1 0 6€CKOHEYHOCTH!
CoBpeMeHHble MaTeEMaTUKM [JOKA3a/IM, YTO 30/10TOE CeYeHMEe MMEET YHUKaJIbHblE U
3amMeyvaTtesibHble MaTeMaTUYECKUX CBOMCTB, KOTOpPble BbIAENAIOT €ro Cpean Apyrmx

MPPALMOHANbHBIX YMCEN.

I'IpMpop,a LLMPOKO MUCMOJIb3YyET 3TN YHMKaAJIbHbIE CBOMCTBA B CBOMX CMCTEMAX U
TEXHOJ/10IMAX.
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30J1I0TOE CEHEHME - NPOAOJIXKE-

PaHHMe uMBMAM3ALMM MCMOJIb30BA/IN «30/10TOE CEYEHUE» B apXUTEKTYPE U
uckycctee. Ero cneabl MoxHo Hanth B ApeBHeM Erunte, UHaMKU, MeKcuKke r
APYrMx apeBHMX cTpaHax. JpesBHue rpekn (Mudarop, MNnatoH, EBKAKMA) cTanu
NepBbIMM, KTO HaYasl M3y4aTb “30/10TOE ceYeHMe” KaK YHMBEPCAJIbHbIM KOZ,

npupoabl.

30010T0€e cevyeHue npoHmsbiBaeT «Havana» EBkAnga, HaumHaa ¢ KHuru |l v
3aKaH4ymBaA Knuron X, B KoTopor EBKAMA NpeAcTaBMl FeOMETPUYECKYIO
Teopuio MNaToOHOBbIX TeJ, KOTOPblE CYMTA/IMCb OCHOBOM BCEOOLLEN FAPMOHUU B
ZpEBHErpevyecKkom HayKe.

Benuknit pycckmii dunocod Anekceu JloceB Hanucan:

“C To4KM 3peHus MnaToHa, a M BOOGLLE C TOYKU 3pEHMS BCEM aHTUYHOM
KOCMOJIOrMU MUP NpEeACTaBASET CO60M HEKOE MPONOPLMOHAIbHOE LIENOE,
NoAYMHSAIOLLEeCA 3aKOHY FrapMOHMYECKOr0 eIEHMA - 30/10TOro cevyeHmsa.”

B anoxy Bo3poxaeHus, nog HenocpeACTBEHHbIM BAUAHMEM JleoHapAo Aa BuHuu,
BEJIMKMM UTANIbAHCKMM MaTeMaTMK U MoHax Jlyka Maymonm ony6amkosan B 1509
rogy Kuury “Divina Proportione”, KoTopas ABiAeTCA NepBoM KHUMOM O «30/10TOM
CeYEeHUM», Ha3BaHHbIM “60OXKEeCTBEHHOW nponopumyen”.

Benukuit actpoHoM 1 maTemaTuK MoraHH Kennep B cBoek “Harmonice Mundi”
(Bceobwas NapmoHua “, 1609) Hanmcan:

“B reoMeTpumM cyLLeCcTBYeT [iBa COKpoBMLLA - TeopeMa Mudaropa 1 aeneHue
OTpe3Ka B KpalMHEM U CpeHEM OTHOLLEHMU. [epBOE MOXKHO CPaBHMTb C LLEHHOCTbIO
30/10Ta, BTOPOE MOXXHO Ha3BaTb AparoLeHHbIM KaMHEM.”
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UANCJTA PUBOHAYHHA

PaccMoTpuM 6eCKoHeYHyl nocaegosarenbHocTb umcen: 01,1, 2, 3,5, 8, 13 ...,
B KOTOPOM KaxKJoe Nnocaeytllee YAC0 paBHO CYMME ZIByX NMpeablayLLmX.

Yncna OrboHaY4M Ha3BaHbl TaK B YeCTb UTAJIbAHCKOro MaTeMaTuKa JleoHapao 13
Mu3bl (No npo3suily ProoHa4vum). KHura druboHauum Liber Abaci (1202) BBena 3Ty
YMCJIOBYHO MOC/IEA0BATE/IbHOCTb B 3aMaHO-EBPOMNENCKYI0O MAaTEMATUKY, XOTS 3Ta
nocsieaoBaTe/IbHOCTb 6bl1a ONMcaHa paHee APEBHMM MHAMMCKMM MaTeEMaTUKOM
Muurana (200 r. go P. X.)

Yrcna Or1boHaYuM O6Hapy>KMBaIOTCFI BO MHOIMX pa3/IM4HbIX MeCTaX: raJlakTuKH,
paCTMTeJ'IbeIl\;i M }KMBOTHbIM MUP, B3J1I€TbI U NaJEHUNA (bOH,D,OBOI'O pPblHKa, TE€J10
yesioBeEKa U Ap.

OHM SBNAIOTCA OCHOBOM MaTeMAaTUKM FAPMOHUYECKMX CUCTEM NPUPOAbI U ABAAIOTCA
NMPEKPACHbIM BJOXHOBEHMEM AJ151 HOBOIO A3blka FaPMOHMYECKOM LMKPOBOM
3NIEKTPOHMKM ByayLIErO.

0,1,1,2,3,5,8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 597, 2584,
4181, 6765, 10946, 17711, 28657, 46368, 75025, 121393, 196418, ...

Mponopuma, KOTopaA BO3HMKAET B OTHOLLIEHMAX MEXAY 3TUMM YMCnamu, 6amM3Ka K
30/10T0M nponopumn 1,618 nnm 0,618.
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NJIATOHOBDbI TEJIA

MnaToHOBLI TENA - NATb NPABWUJIbHbBIX BbIMYKJ/IbIX MHOTOrPaHHMKOB (TeTpasap,
OKTa3ap, Ky6, MKocasap, A0AEKA3Ap), KOTOpble 6bl/IM UCMO/Ib30BaHbl B KOCMOI0T UM
MnaToHa M cBA3aHbI C rapMOHMEN BceneHHoM. 3TU 5 yHMKa/IbHbIX CTPOUTE/IbHbIX
6/710KOB 06HAPYKMBAKOTCS BO BCEW NpMpoae U BceneHHOMN.

CornacHo “runotese lpokna “, oCHOBHaA Uenb, KOTOpyto npecaegosan EBkang
npy HanMcaHuM cBomx “Havan”, 6b110 AaTb NOJIHYIO FEOMETPUYECKYLHO TEOPUIO
[MnaToHOBbLIX Ten.

MnaToHOBbLI TE/IA CTa/IM OCHOBOM AN1A ABYX COBPEMEHHbIX HAyYHbIX OTKPbITHH,
KOTopble 6bl/IN y0CcTOeHbl HobeneBckon npemmm: cdynnepeHbl (1996) u KBasu-
Kpuctansnbl (2011).

dynnepeHbl - 0CO6bIM TUN YINEPOAUCTBIX COeAMHEHMM. Monekyna dynnepeHa
UMeEET CTPYKTYpPY YCEYEHHOro MKocasgpa U uMeeTt popmy pyT60/1bHOr0 MAva.
®ynnepeHbl 6b1/1M Ha3BaHbl B YECTb aMEPUKAHCKOro apxXMTeKkTopa bakMMHCTepa
dynnepa (1995 - 1983), KoTOpbIM MCMONb30BaN GOPMY CTPYKTYpbI bysiiepeHa B
CBOMX apXUMTEKTYPHbIX NPOEKTAX.

B 1982 roay yuyeHbi maTepuanoses [aH LLlexTmaH 3aMeTun, 4to onpeaesieHHble
aJIlOMUHMBO-MarHe3smeBble CnaaBbl MPOMU3BOAAT HEOObIYHbIE AUDPAKLUMOHHbIE
peLleTKM, KOTopble CerogHA paCcCMaTPUBAIOTCA Kak reoMeTpuyeckue moaenm
KBa3n-KpUCTaIIMYECKMX CTPYKTYP. M3-3a 6GOA3HM peakLumm Hay4HbIro coobLecTsa
Ha 3TO OTKpPbITUE, Y HEro yL/o ABa roga, Ytobbl onyb6/IMKoBaTh Hay4Hble
pe3y/ibTaTbl, KOTOPbIE CTa/IM OCHOBOW ANA HarpaxKaeHus Hobenesckom Mpemmen no
xumun B 2011 roay.

MKocasap 1 AoAeKasaAp HanpsMYHO CBA3aHbl C 30/10TOM MPOMOPLMEN, KaK YaCTblo
MaTtemaTukum FapmMoHuu.
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NBOUYHbIMKOA

JNBOWNYHbIN KO/,
M3BbITOYHOCTb M KOPPEKLIMA OLUMBOK

N3BbITOYHOCTb N KOPPEKLMA OLLMBOK | MPOOOJ/IKEHME
OMNACHOCTWM KOOOBbIX OLLNBOK
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NBOWYHbIN KO,

Y10 31O TaKkoe?

/[IBOMYHaA cuCTeMa CUMCIEHMA, NPeACTaB/IAET YMC/1a C MOMOLLBIO 1BYX CMMBOJIOB:
0 v 1. Bce cnoxHble BblYMCNEHUA CBOAATCA K Npeobpa3oBaHmamM 61Tos 0 M 1.
JTa cMCTeMa CUYMUCTIEHMA UCMob3yeTca B 99,9% Bcex LMbpPOBbIX YCTPOMCTB.

ﬂoquy ABOUNYHAA CUCTEMA UCMOJIb3yeTCA I'IOBCIO,D,y?

JTO - camas MpoCTas cUCTEMA CHMC/IEHMA, KOTOpas XOPOLLO paboTaeT ¢
3/IEKTPUYECKMMM CUTHANTaMKU “BKA - BbIKT” B UMPOBbIX cxeMax. Mcnosib3osBaHue
ZBOMYHOM CUCTEMbI B LIM(DPOBOM SNEKTPOHUKE - 3TO Bbl/T CaMblM O4EBUAHBIN U
€CTeCTBEHHbIM BbIGOP Ha 3ape LMGPOBbIX 3/1EKTPOHHbBIX KOMMbIOTEPOB.

B yeM HeOCTAaTOK ABOUYHOM CUCTEMBI?

/1BOMYHaA cuctemMa MMeeT “HyneByto” M30bITOYHOCTb. JTO O3HAYaeT, YTO BCE ABOMYHbIE
KOMOMHaLUMM ABNIAIOTCA «pa3peLleHHbIMU>, TaK YTO, B NPMHUMME, OLUMOKM HE MOTYT ObITb
OOHapy:XeHbl. YTOObI yyLle NpouAIIOCTPMPOBaTh 3TO, NPeACTaBMM cebe CneaytoLLyto
ABOMYHYt0 nociegosatesibHocTb: 1001100; Tenepb NpeacTaBvmM cebe, YTO M3-3a

c60eB Ntoboro poaa, nepsas 1 ctaHoBmTcA 0, TO €CTb, MCXOAHAsA NOC/IEA0BATE/NILHOCTb
npuHumaeTt Bra: 0001100. OgHaKko, crMcTema BOCNIPUHUMAET 3TY OLUMOOYHYHO KOAOBYHO
KOMGMHALIMIO KaK NpaBW/IbHY0, MOTOMY YTO BCE KOAOBbIE KOMOUHALWM B ABOMYHOM
cUCTEME ABNAIOTCA «pa3peLLEHHbIMM>. Takoe MOXKET NPOU30MTHM KaK Npu nepesade m
XpPaHEHMM [aHHbIX, TaK U MPY BbINOJIHEHUM apUPMETUYECKMX OMnepaLyi.

Mp1poaa He UCMOob3YET ABOMYHBIM KOJ, €C/IM Obl OHa €ro UCMoJ/Ib30Basia, Kak 6a30Bblii
KOA, 1S }KM3HM, HaC NPOCTO He CyLLEeCTBOBasIO.

[eHeTUYECKUIM KO/, KaK OCHOBA KMBOM MPMPO/bl ABNAETCA U3ObITOYHbIM KOAOM;
Mprpoaa no3aboTuiack O €ro 3alUTe OT BHELLHMX BO3AENCTBUM.

HARMONY SYSTEMS | ALL RIGHT RESERVED | PATENT PENDING | COPYRIGHT 2015 ©



N3BbITOYHOCTb KN KOPPEKLUNAA

YT106bI CNPaBMTLCA C 3TOM NPOGIEMOM [IBOMYHOIO KOAA, Obl/IM M306peTEHbI METO/bI M
YCTPOMCTBA A1l KOPPEKLIMM OLUMBOK.

Y10 TaKoe M36bITOYHOCTb?

MoA M36bITOYHOCTbLIO B TEOPUM MHDOPMaLMM MOHMMAETCA KOIMYECTBO A0MNOJIHUTE/IbHbIX
OUTOB B COOBLLEHMNU. DTN AOMOJHUTE/IbHbIE 6MTbI J06ABAAITCA K MCXOAHOM
nocaenoBaTesibHOCTU, YTOObI MOMOYb OOHAPYXUTb M UCMPABMTb OLIMOKK B Nepejade
ZAHHbIX.

YT10 TaKoe ncnpassieHME OWMOOK?

KoppeKums owmboK npeactaBaseT coboM NpoLecc 06HapYKeHUS U NOCAeAYHoLLEro
MCrpaB/iIeEHMA OLUMBOK B KOZOBOM MOC/1e40BaTE/IbHOCTU, KOTOPbIM BK/IOYAET B CE6A
MEeTOAbl KOAMPOBAHMA M AEKOAMPOBAHMA M YCTPOMCTBA A/1A A06aBEHUS U3BbITOYHOCTHM K
MCXOAHOMY Koay.

CywecTByeT 2 BMAa Nnepejayvm AaHHbIX: nocnegoBaTtesibHaA (6UT 3a GUTOM) U
napannenbHas (Hanpumep, 8 6MTOB 3a OAMH pas).

MocnepoBatenibHaa nepegaya B OCHOBHOM MCMOJIb3YeTCA ANA CBA3M MeEXAY nepeaaTtymKkom
M MPUEMHUKOM B CUCTEMAX Nepeaayu uHdopmMauuu. Metoabl U YyCTPOMCTBA,
MCMO/Ib3yeMble A1 O6HAPYKEHWUA U UCMIPaB/IEHMA OLUMBOK NpU NnociaefoBaTe/IbHOM
nepeaaye [aHHbIX, SBJISATCA OTHOCUTENIbHO HEC/IOXKHMM M 06eCneymBaloT XOPOLIMHA
ypoBeHb 3 PEKTUBHOCTH.

MapannenbHasa nepegaya B OCHOBHOM MCMOJIb3YETCS B KOMIMbOTEPAX M MUKPO-4Mnax,
MOTOMY YTO 3TO MOBbILIAET CKOPOCTb NepeAayn AaHHbIX, HO YCTPOMCTBA, HEO6X0AMMbIE
AN NOJTYYEHMA XOPOLLIErO YPOBHS KOPPEKLMM OLUMBOK, CTAHOBATCSA HAMHOIO CJIOXKHEMN,
YeM Jaxke CMCTEMbl, KOTOPbIE OHM KOHTPOJIMPYIOT. B 3TOM c/lyyae Bo3HMKAeT npobaema
KOHTPO/ISl CUCTEMbI O6HAPYKEHMSA M KOPPEKLMM OLLUMBOK M CUCTEMA B LLE/IOM CTAaHOBMTCS
OYEHb CJIOKHOM M He 04YeHb 3DDEKTUBHOM.
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N3BbITOYHOCTb KN KOPPEKLUNAA
OWNBOK

MosToMy, AN MCNPAB/IEHUS OLIMGOK B COBPEMEHHBIX KOMMbIOTEPAX MCMOJIb3YIOTCS
TO/IbKO CaMble MPOCTblE METOAbI U CPeACTBa 06HAPYKEHMA M KOPPEKLUUU, eCn
TaKOBblE MMEITCS, YTOGbl COXPAHUTb MPOCTOTY M CKOPOCTb.

/lna COBpEMEHHbIX KOMMNbTEPHbIX CUCTEM U MUKPOCXEM UCMOJIb3yeTCA
NPOCTEULIMIA M3BbITOYHbIM KOZ, OCHOBAHHbIM Ha NPOBEPKE YETHOCTM €JMHML] B
MCXOAHOM KOMBMHALMKU. DTOT METO/] NpeAHa3HayYeH /18 NpOBEPKM ABOUYHOM
nocneaoBaTe/IbHOCTU GUTOB MO NPUHLUMIY YETHOCTU (APYrMMM C/I0BAMM,
NpoBepsAETCA YETHOCTb U/IM HEYETHOCTb CYMMbI LMGP B IBOMYHOM KOJI0BOM
KOMOMHaLUMM). ITOT METOA ABASETCA ObICTPbIM, HO OH MMEET HU3KYHO

3 dPeKTMBHOCTL (06HapyKMBaeTcA To/ibko 50% owmnoO0K).

JT0 ganeKko ot 3pPEKTUBHOCTU, B KOTOPbIX NPUPOAA HyKAaeTcA. XOTA TaKan

3¢ HEKTMBHOCTb OBHAPYKEHUS OLUMBOK CYMTAETCH JOCTATOYHOM AN HEKPUTUYHBIX
JlaHHbIX 1 ornepaumi, HO KorJa pedb MAET O CUTYaUMaX, KOraa OLWMOKM MOrYT
NPUBECTU K CEPbE3HbIM HEUCMPABHOCTAM, KOTOPbIE NPUBOAAT K aBapUAM,
paspyLleHuto 1 cMepTtH, 50% 3 peKTUBHOCTM NPOCTO He XBaTaeT.

Mo3ToMy, Korja peyb UAET O KM3HEHHO BaXKHbIX BbIYMCAEHUAX MU KPUTUUECKM
BaXHbIX CUCTEMAX YMPaBAEHUA, FAe CO60M M HEMOSIALKM MOTYT MPUBECTM K
BHYTPEHHUM OLLMOKAM B KOZE, a 3aTEM K KaTacTpodam, HY}KHO UCKaTb Apyrue
NnoAXoApbl.

Mpupoaa ABNAETCA €AMHCTBEHHOM CUCTEMOM, 1€ Mbl A0JIXKHbI MCKaTb BAOXHOBEHME
W apyrve noaxoasi.
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ONACHOCTU KOAOBbIX OLLUMNBOK

OWKBKM B KOMMbIOTEPHOM KOZE J1060r0 KPUTUHECKM BaXKHOMO YCTPOMCTBA MOrYT NPMBECTU K
«TexHoreHHbIM KaTacTpogam».

B 2012 r. Bo Bpemsa 3amnycka POCCMMCKOM MeXKMIaHETHOM cTaHuMu «Do6oc-TpyHT>» Ha Mapc
OTKasasia [BuratesibHas yCTaHOBKa, yrnpaB/iseMas 60pTOBbIM KOMMbIOTEPOM.

naBa Pockocmoca Bnagmmmp MonoBKMH 06BACHMA NPUYMHBI aBapun: «[1py co3gaHum
aBTOMATUYECKOM MEXTIaHETHOM CTaHLUMK» Do6OC-IPyHT 6blaIM MCNO/Ib30BaHbI
HEKa4eCTBEHHbIE UMMOPTHbIE MUKPOCXEMbI, 3TO MPMBEJIO K HEMCNPABHOM paboTe
ABUraTe/IbHOM Y4YTaHOBKM. MCno/ib30BaHME UMMNOPTHBIX MUMKPOCXEM SIBNAETCA HE TOJIbKO
Hawen npo6nemor, HACA 1 MrHMCTepcTBO 060poHbI CLLA Tak:Ke paccMaTpuBatoT peLLEHMS,
MO3BONAIOWME NPEeAOTBPaTUTb 3TU NOTEHLMA/IbHbIE NPOBIEMbI>.

Mapcoxop HACA «Curiosity» apnaetca cnegyrowmm npumepom. 18 mapta 2013 mHKeHepbl
MPULL/IM K BbIBOAY, YTO BXOAALLUME KOCMUYECKME JTyYM Bbi3BasIM COHOM B KOMMbIOTEPHOM MaMATH
MapCoXxoza, UHKEHEPbI 6blIM BbIHYKAEHbI NEPEK/IUUTL KOMMbIOTEP B «6E30MacHbIM PEXMM».

FapayaH nuwer: «CyllecTByeT peasibHas OMacHOCTb, KOrZja KOCMUYECKUE Tyum MoparKaroT
AYEMKM NaMATM KOMMbOTEPa MM npoueccopa. Mpy 3ToM uAeasibHas CTPOKa KoAa MOXKET
npeBpaTUTLCA B abpakaaabpy. Eule B cepeante 90-x, IBM oueHMNa, YTO KOCMMYECKUE JTyUM
BbI30BAIOT OAHY OLUMOKY B MecAL, B Kaxabix 256 M6 onepaTMBHOM NaMATHU B KOMMblOTEpe
Ha 3em/ie, Hax0AACb MOJ 3alMTHbIM MArHUTHBIM MOJIEM MJIAHETbI.

Be3 3aMeTHOro Co6CTBEHHOr0 MarHUTHOrO MoJis, Mapc B 60/blUEN CTENEHM NOABEPIKEH
BO3JEMCTBMI0 KOCMMYECKMX Jlydel. XOTs KomnbtoTepbl Mmapcoxoga Curiosity anstoTcs
«3aKaJIeHHbIMM>, YTOObI BblAEPKaTb U3/TyYEHNE, TEM HE MEHEE MOLLHbIE SHEpPreTUYecKme
JIy4M MHOTAA MOTYT NMPOMTU CKBO3b 3aLLMUTY>.

Kogosbie OLLMOKM KaK np1yrHa aBapm1mn O4€Hb TPyAHO 06Hapy>Kl/IBa}OTCFI B MOMEHT

MX BO3HMKHOBEHUA, NMO3TOMY 3a4aCTyHO OHU HE onpeaenArnTCA B Ka4eCTBe NprYmMHbI
HEeNCNPaBHOCTU. OHu npeacTtaB/iAlOT cobom YA3BUMOE MECTO B 061acTH I/IHCIJOpMaLlMOHHbIX
TGXHOﬂOFMﬁ, 4yTO HeO6XO[l,l/IMO ncnpaBmTb.
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MHHOBALLMW

BBEAEHWE
OBOBLUEHWE YNCEJ1 ®UBOHAYYM
OBOBLLEHME «30JI0TOMO CEYEHUSA»
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BBE,AEHUE

/lBe npakTmMyeckme npobaemMbl CTOAM B LEHTPE aHTUYHOM MaTEMATUKU: M3MEPEHME
M cyeT. MCTOPUYECKM CNIOKMNOCh, YTO pasBMTUE STUX NPo6IEM NPUBENO K
CO34aHMI0 ABYX (byHAAMEHTa/IbHbIX TEOPUIM MAaTEMATUKU - FEOMETPUM U TEOPUM
ymcen.

CHUCcTeMbI cYMCNEeHUA Obli NepBbIMM apUPMETUYECKMMMU pe3y/ibTaTamM,
nony4yeHHbiM1 B BaBunoHe u [peBHem Erunte. Mo3MLUMOHHbBIM NPUHLMN
npeacTaBieHNA YMcen 6blna M30bpeteH BaBUIOHCKMMM MaTeEMaTUKaMMK U
BOMJIOWEH MMM B UX 60-pUYHON CUCTEME CUYUCIEHUSA, KOTopas 6blia NepBom
NO3ULMOHHOM CUCTEMOM CYMC/IEHMSA. Bce M3BECTHbIE CUCTEMbBI CYMCIEHUS, B
YaCTHOCTH, AeCATUYHAA U ABOMYHAA (OCHOBA COBPEMEHHbIX KOMIMbIOTEPOB),
OCHOBAaHbl Ha BaBMJIOHCKOM MO3MUMOHHOM NpUHUUNE.

K coxanenuto, B TEOPUN YMNCEN HE yaENANOCL AO/T)KHOIMO BHMMAaHMA pa3BUTULO
CHUCTEM CHUCTIEHUA. r|03TOMy coBpeMEHHaA MaTeMaTMKa HE NpoaBHMHYJ1aCb HAMHOIO
B 3TOM 06/J1aCTU MO CpaBHEHMIO C NMEPHUOJOM CBOET0 3apoxKaeHNA.

HoBbIM BCNIECK MHTEpPECa K CUCTEMAM CYMC/IEHMA BO3HMK MOC/Ie CO34aHMA
KOMMbIOTEPHOM HayKM.

HoBbIM Knacc No3MUMOHHbIX CUCTEM CHMCIEHUA, OCHOBAHHbIX HA p-4Mcaax
®un60oHaY4M U 30/10TOM p-NponopLUmmn, 6bis1 CO34aH YKPaMHCKMM MaTEMATUKOM
Anekceem CraxoBbiM B 1970 rogy. Tak Ha3blBaemas aJiropMTMMyecKan Teopms
U3MEPEHMA NIEXKNT B OCHOBE ITUX CUCTEM CHUCNIEHMA.

3TM OTKPbITUS CEMYAC MCMOJIb3YIOTLCS MO HOBOMY AJI1A CO3JaHMA O0TKa30yCTOMYEBOM
MUWKPO3/IEKTOPHUKM ByayLLErO.
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OBOBLEHUE YNCEJ1 PUBOHAYYUA

B paMKax anropMTMMUYECKoM Teopmm mamepeHus CTaxoB Mosy4Ma HOBbIM MaTEMATUYECKMM
pe3ynbTaTt B 06/1aCTU «Teopru Yncen OUboHa44mu»: OH 0606LWwMa YMcaa OPrMboHaYuM

M NOKasaJl, YTO OHM ABJIAOTCA YaCTHbIM C/ly4aem 60Jiee obLiero Kiacca YMCIoBbIX
nocneAoBaTe/IbHOCTEMN, Ha3BaHHbIX p-4ynucaamu OrM6oHauYuU. “P” NPOM3HOCUTLCS Kak
Pycckasa 6ykea “Il”.

Mpu 3agaHHOM Lenom p=0,1,2,3,... noa p-ymcnamm GuUb0HaY4M Fp(n) NOHMMaETCA
4YMCNOBas NOC/eA0BaTE/IbHOCTb, KOTOPas 3a4aeTCA PEKYPPEHTHbIM COOTHOLLEHUEM:

()= F,(n-1)+ £, (1 p-1)
npu cnegyrowmnx Ha4dasibHblX YC/10BHAX:

F(1)=F,(2)=-=F,(p)=F,(p+1)=1

AOKa3aHO, YTO Mnpu p=0 AdaHHaA YMcnoBad nocaenoBaTte/ibHOCTb CBOAMUTCA K KJTaCCMYECKOM
ABOUYHOMU NocsieaoBaTe€/ibHOCTUL

p=0:1,2,4,8,16,32,64,128,....F,(n)=2"".
Mpu p=1 p-uncna GU60OHAY4YM CBOAATCA K KNACCUYECKMM Yncnam PruboHayum:
p=1:1,1,2,3,58,13,21,34,...F,(n)= F,(n—1)+ F,(n-2)

Mpu p=2 p-uncna P1boHaY4M NpeacTaBAAIOT COBOM CeAytoLLy0 YMC/IOBYIO NOCIe0Ba-
TeJIbHOCTb:

p=2:1,11,2,3,4,6,9,13,19,28,41,60,...,F,(n) = F,(n—1)+ F,(n-3)

Mpoaoixkas 3TOT npoLecc, To ecTb, 3aaaBas p=3,4,5,..., Mbl NM0OJy4YMM GECKOHEYHOE YMCIO
HOBbIX YMCJIOBbIX MOC/1E€10BATE/IbHOCTEN.
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OBOBLEHME «30JIOTOIO CEHEHNA»

B 1980 r. CtaxoB nonyuymn eue oauH dbyHAAMEHTA/IbHbIM pe3yabTaT B 06/1aCTU «TeOpUM
30/10TOr0 CeYEeHHUsA».

Ans 3TOro oH pasaenvn otpe3ok AB ToukoM C B cneaytolert nponopumu:

Q_(QJP
AC \CB roe p =0,1,2,3,...

BakHO MoAYEepKHYTb, YTO Npu p=0 «30/10TOE p-CeYeHme» CBOAMTCA K NMpocTenLen
«AUXOTOMMM> (AEeNIEHUE MNoMoam), a NpU p = 1 - K KNAaCCMYECKOMY 30/10TOMY CEYEHMIO.

PelueHne yKa3aHHOM 3a/ja4n CBOAMTCA K PeLLEHUIO CIeAyIoLLero aarebpanyeckoro
ypaBHeHua: x”'—x"—-1=0 rge p=0,1,2,3,...

[MONOXUTENBbHBIN KOPEHb 3TOro asre6panyeckoro ypaBHEHMs Ha3biBAa€TCA 30/10TOM
p-nponopumeit @ (p=0,1,2.3,..).

Takum o6pa30M, cornacHo HoBoBBeAEHUIO, KOJIMHECTBO Ce‘-IeHMﬁ, HO,EIO6HbIX
KJ1aCCN4eCKOMY 30J1I0TOMY CeYE€HUI0, HEOXKNJAaHHO YBEJ/IMYNIIOCb A0 GECKOHEYHOCTM.
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«TAPMOHWYHDbIE»
CUCTEMbDbI CHUNCJIEHNA

HAYAJIO TAPMOHWMYHOW UMDPOBOW TEXHOJIOT NN
P-KOAbl ®PUBOHAYYM P=0,1,2,3,...

KO/Jibl 30J10TOW P-NPOMOPLINN

KOAbl 30/710TOM P-MPONOPLINN | TPOAOJIKEHWE
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HAYAJIO "FAPMOHM‘-IHOW'
LNOPPOBOU TEXHOJIOI'NH

Knaccuueckas ABOMYHasA CUCTEMA CYMCIEHUS, NeXKallas B OCHOBE COBPEMEHHOM
UMPOBOM TEXHOJIOMMMU, UMEET CYLLECTBEHHbIM HegocTaToK. OHa 061ajaeT Hy1IeBOM
M36bITOYHOCTBIO M BbITEKAKOLLEM M3 3TOTO HY/IEBOM CMOCOBHOCTbIO O6HAPYKMBATb
OLUMOKM B /IeMEeHTaxX MUKPOYMMNOB, KOTOPble BO3HUKAIOT B pe3y/ibTaTe CO0eB B
UMPOBbLIX 3IEMEHTAX NOA BO3AENCTBMEM Pa3/IMYHbIX BHELWHMX M BHYTPEHHMX
daKTopoB.

B cuny Hyn1eBoM KOAOBOM M36bITOYHOCTM M HYJIEBOM CMOCOGHOCTM OBHAPYKEHUS
OLMBOK, KnaccMyeckasa ABOMYHAsA CUCTEMA HE SIBNIAETCA ONTMMAJ/IbHOM ANs
NMPOEKTUPOBaHUS CNeLuaIM3MpoBaHHbIX KOMMbIOTEPOB M MUKPOYMIMOB C BbICOKMMM
Tpe6oBaHMSAMM K MNOMEXOYCTOMUYMBOCTU U MHPOPMALMOHHOM HaAEeKHOCTH

ANA «KPUTMUYECKU BaXKHbIX> MPUIOKEHMN.

/lna ycTpaHeHus 3Toro HeaocTaTka ABOMYHOM cuCTeMbl, COBETCKME MaTeEMATUKM
eule B 70-e roZibl NpeaIoXKMIM HEOBbIYHbIM NOAX0A K NMPOEKTUPOBAHMIO
KOMMbIOTEPHBIX U U3MEPUTEIbHbIX CUCTEM, KOTOPbIM OCHOBbIBAETCA HA
MCNONIb30BaHMK ABYX HETPAAMULMOHHBIX CUCTEM CYMCIEHMA.

OTAnumnTENBHAA 0COBEHHOCTb 3TUX CUCTEM CYMUCIEHWUS COCTOMT B TOM, YTO OHM
OCHOBBIBAIOTCA HA [IBYX FAPMOHUYECKUX MOHATUSX - «30/10TOM NPOMNopLUn> U
yncnax OMboHa4Y4M U X 0600LLEHMSAX - «30/10TbIX P-NMPONOPLUMAX> U P-YMCNax
durboHauuM.

JTU MaTeMaTUYeCKME MOHATUA UMEIDT npAMoOE OTHOLWIEHUE K r|p06neMe rapMoOHUA
CHUCTEM, KOTOpaA N3y4HaeTCA B HayKe, Ha4MHaA C ApEBHErpe4yeckoro nepmoaa.

ITOT NoAX0A OTKPbIBAET HOBbIM 3Tan B Pa3BUTMM MHGMOPMALIMOHHBIX TEXHOIOTUMA -

FAPMOHMYHbIN 3TAT, KoTopbii NpuGAMKaeT MHADOPMALMOHHbIE TEXHOIOMMM K
Mpupoae u ee TEXHOIOMUAM.
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P-KO bl PUBOHAYYMU P=0,1,2,3,...

3T KoAbl NpeACTaB/IAT CO60M HoBble ABOUYHbIE (0,1) NO3ULMOHHbBIE CMOCO6DI
NpeACTaBNEHMA NOJIOKUTE/IbHBIX LIEJIbIX YUCEN B C/IEAYIOLEM BUIE:

N=aF (n)+a_F (n—1)+..+aF (i)+..+ a]Fp(l),

rae N-nonoxutenoHoe yenoe umcno, p=0,1,2,3, ... - 3a4aHHOE Lesioe YUCNOo,
KOTOpOe ABNAETCA HOMEPOM CUCTEMbI CUMCNIEHUA, a. e{o,l} ABOMYHaA umdpa i-ro

paspsga, n-4ncao paspagos p-koga ®rboHayum , p-umcno PrboHavum Fp(i) - BeC
i-paspaga.

CyLiecTBEHHO NOAYEPKHYTb, YTO p-Koabl PHMOOHAYUM ABNAIOTCA 0600LEHMEM
KNacCMYeCKoM ABOMYHOM cucTembl (p=0) M Knaccmyeckoro koga ®rboHayum (p=1),
B KOTOPOM BecaMM pa3pagos ABaATca ymucna GmuboHavum: 1,1,2,3,5,8,13,...

Mprmepsbl 8-pa3pagHbix p-kodos ®uboHayyu (p=0,1,2, ..., «):

p= O(binary code):

N = a827 +a726 -+—a()25 +as24 -+—a423 +a322 +az2I +al20
p:l(Fibonaccil-code):

N=a,X2l+a, X13+a,x8+a;,x5+a,x3+a,X2+a,X1+a XI
p=2 (Fibonacci2—code):

N:a8><9+a7><6+a6><4+a5><3+a4><2+a3><1+a2><1+a1><1

p=oo (Fibonacci 0o - code) :

N=a8><1+a7><1+a6><1+a5><1+a4><1+a3><1+a2><1+a1><1
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KOoAbl 30J1I0TOM P-MPOMNOPLUN

3T KoAbl NpeACTaB/IAT CO60M HOBbIE ABOUYHbIE MO3ULMOHHbIE CMOCO6bI
npeACcTaBNAEHMA JENCTBUTE/IbHBIX YUCEN B CNEAYIOLLIEM BUAE:

A=Y a®(i=0%142,43,.)

rae A - NoNoXKuTenbHoe AencTBUTeNbHOE Ymcno, p=0,1,2,3, ... - 3aAaHHoe
Lienoe 41cno, qa, e{o,l} oMmT i-20 pa3p,qaa;v @' - Bec i-20 paspsada, u P, (3on07an
p-nNponopums) - OCHOBaHWE KoZa 30/10TOM p-MpOnopumm.

p ol 1 2 3 [..]o0
® [2]1.618 14651324 ... 1

i

CyLiecTBEHHO NOAYEPKHYTb, YTO KOZAbl 30/10TOM p-MpONopUMM ABNSIOTCA
0606LLIEHNEM KAaCCMYECKOM ABOMYHOM cUCTEMbI (p=0) M CUCTEMbBI CYMCNEHUS C
MppaLMoHa/IbHbIM OCHOBaHWEM (30/10Tad Nponopums ), NpeasioKeHHoM B 1957 r.
AMEpPUKAHCKMM MaTemMaTUKoMm Jxopaxem beprmaHoMm.

MpuMepsbl 6-paspaaHbIX KOA0B 30/10ToM p-nponopyuu (p=0,1,2,3):
p= O(binary code) :

A=a2’+a,2’+a2'+a2+a 27 +a 27

p= l(code of the golden 1 - proportion, Bergman's system) :

A=a,(1.618) +a,(1.618) +a,(1.618) +a,(1.618) +a (1.618) +a,(1.618)"
p= 2(code of the golden 2 - proportion) :

A=a,(1.465) +a,(1.465) +a,(1.465) +a,(1.465) +a_,(1.465) +a_,(1.465)
p= 3(code of the golden 3- proportion) :

-2

A=a,(1324) +a,(1324) +a,(1.324) +4,(1.324) +a_(1.324) +a,(1.324)
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KObl 30J1I0TOU P-NPOMNOPLUNU
NPOOOJIXXEHUE

3onTble p-nponopumm (I)p(p = 0,1,2,3,...) o6pa3sytoT Beca pa3psoB KOA0B 30J10TOM
p-npornopumu.

OHM CBA3aHbI MeX/Y COBOM CIeAYIOLLMMM COOTHOLIEHNAMM:
MynbTURIMKaTMBHOE COOTHOWEHNE: @ =@+ @ 7

AapnTHBHOE CooTHOWeHKe: @' = X ®,’f‘

roe p=0,1,2,3,...; i=0,+1,+2, +3, ...

Ana cnyyas p=0, @ =2 M1 3T1 COOTHOLIEHMA NPUHMMAIOT Cnefyrowmi TpMBMAJIbHbIM
BUA:

/=242 27 =2x 2"

3aMeTUM, YTO 3TU TPUMBMAJ/IbHbIE MATEMATUYECKME COOTHOLLEHUSA JIEXKAT B OCHOBE
apudMeTUYECKUX onepaLmii B KNaCcCMYECKOM IBOMYHOM CHUCTEME.

Ansa cnyyaeB p=1,2,3, ... 3TM COOTOHOLLEHMSA NPUHMMAIOT CNEAYIOWMIA BUA,
COOTBETCTBEHHO:

p=1: ®=0"+0; O'=OxD"; ®=1618
p=2: =0 +D; B =0 xD; ©=1465
p=3: O =0 +d; O =D xD; B =1324

Mo aHanorMm c ABOMYHOM CUCTEMOM 3TU MAaTEMATMYECKME COOTHOLLEHUSA IeaT B OCHOBE
apndMEeTUYECKMX onepaLuii B KOAax 30/10TOM p-NpomnopLmu.
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OBHAPYXEHWE W
KOPPEKUNA OLLINBOK



KOHUEMNUNA «MUHUMAJIbHON ®OPMbI»

Mpu p>0 p-Koabl PMGOHAYYM M KOAbI 30/710TOM P-NPOMNopLUMM 061a4at0T KOL0BOM
M36bITOYHOCTbIO. ITa M36LITOYHOCTb OGHAPYKMBAET CEBA B ABYX HEOObIYHBIX CBOMCTBAX
p-KopoB ®MbOHAYYM M KOAOB 30710TOM p-nponopummn. lNepBoe CBOMCTBO - 3TO
MHOr03Ha4YHOCTb KOZOBOro NpeAcTaB/eHUA OAHOMo U TOrO Ke YMcia.

Hanpumep, uncno N=20 B p-koge OuboHayum (p=1) UMeET caneayowme KogoBble
npeacTaBaeHUA:

n_ | 7]6/5[4]3]2]1
F(n)|13|8|5[3]2| 1|1
20=| 01|11 [1]1[1
20=| 1]0J0)1[1]1[]
20=|1/0/1/0]0[1]1
20=] 1]of1]o]1]0]0

HuxxHee kogosoe npeactasneHme 20=1010100 o61azaeT XxapaKTepHbIM NPU3HAKOM: B HEM
nocsae Kaxaoro 6urta 1 (cnesa Hanpaso) caegyeT He MeHee ofHoro 6mTta 0. [loKkasaHo,
4YTO AJ1A KaXXJ0ro HatypasibHoro Ymcnia N Takoe npejcTtaBieHMe YMcna ABAETCA .
€/IMHCTBEHHbIM. TaKoe rboHavuneBoe npesactas/ieHme HasbiBaeTca «MUHUMAJIbBHOU
OOPMOU».

Ana no6oro p-koga ®rboHavum (p>1) TakxKe cyuecTByeT eAMHCTBEHHOE NpeacTaB/ieHue
HaTypaJIbHOr0 YMc/ia B «MUHMMAJIbHOM hopme». Mpu 3ToM B 0bLieM ciyyae (ntoboe
3aZaHHoe p>1) B «<MMHUMa/IbHOM opme» Moc/ie KaxKaoro 6uta 1 (cseBa Hanpaso)
cnefyet He MeHee p 6MToB 0. JloKa3aHO, YTO TaKMM Xe CBOMCTBOM 06/1a4at0T BCE KOAbI
30/10TOM pP-MPONOpLUMM.

Takum o6pasoMm, cyllecTByeT B3aMMHO OAHO3HAYHOE COOTBETCTBME MEXKAY HaTypasibHbIMM
YUCNIAMU U «MUHUMATIbHBIMU (POpMaMM> p-KoA0B PUOOHAYUM, a TaKKe MeXay
AENCTBUTEIbHBIMU YUCTIAMU U «MUHMMAJIbHBIMK (DOPMaMKU> KOZOB 30JI0TOM p-NpONopLUM.
JTOT pe3ynbTaT UMeeT pyHAAMEHTaIbHOE 3HAYeHUeE, KaK A4J1A TEOPUU YUCEN, TaK U ANA
MH(OPMATUKMN.
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OBHAPYXEHMWE OLLNBOK

KoHuenuus «MMHMManbHOM (DOpMbl» UFpaeT KAoYEBYIO Po/ib B 06HAPYKEHMM
OLWMBOK B (PMBOHAYMMEBBIX M «3010TbIX> LIMPPOBbLIX YCTPOMCTBAX, OCHOBAHHbIX Ha
FAPMOHMYHBIX CUCTEMAX CUCJIEHMS.

«MUHMManbHble HPOPMbI» ABAAIOTCA «pa3peLleHHbIMU>» PUOBOHAYYMEBBIMMU MU
«30/I0TbIMW> NPeACTaBAEHUAMMU YMCe, BCE OCTa/ibHble NpeaCcTaBAeHUA CUMTAOTCA
«3anpeLeHHbIMK>. VX noassieHne ABNAEeTCA «eCTeCTBEHHbIM» CUIHAJIOM

OLWMBOK B KOAOBOM KOMOGUHALMM, KOTOPbIE MOTYT BO3HMKHYTb Ha /J1l060M 3Tane
npeobpa3oBaHUA JaHHbIX B KOMMNbOTEPE MM MUKPOUMUNE.

/lna onpeaeneHnsa «oLIMBGKOO0BHaPYKMUBAOLLEM CMNOCOBHOCTU» p-Koga OMBOHAYUM
He06X0A4MMO 3HaTb KOIMYECTBO «pa3peLleHHbIX» U «3anpeLieHHbIX»> KOA0BbIX
KOMBWHaLUMK B p-Koge PuboHayum. OTBET Ha 3TOT BOMPOC AaeT cieaytoLlas
Teopema.

Teopema (0 «MMHUMasNbHBIX bopmax>). Ana 3agaHHoro p = 0,1,2,3, ... B
«MMHMMaIbHOM hopMe» N-paspAAHOro p-kojaa ®M6oHaY4M MOXKHO NpeACcTaBUTb

F (n+1) uenbix uncen B ananasore ot 0 go F,(n+1)-1 Cnepytowas tabnmua
3a/1aeT /IMana3oH NpeCTaB/IEHUS YUCEN B «MUHUMAJIbHOM (hopMe» ANS Pa3/IMYHbIX
n-pa3pAagHbix p-kogos ®rboHauyum ana cnyyaes (p=0,1,2) n n=8,12,16,24:

Tabnuua A
n 8 | 12 | 16 24
Fy(n+1) | 256 | 4048 | 65536 | 16777216

F(n+1)| 34 | 233 | 1597 | 62215
F(n+1)| 13| 60 | 277 | 6450

JTa TabsmMua AaeT Ham BO3MOXKHOCTb OLEHUTb ABE BaXKHbl€ XapaKTEPUCTUKM p-Koaa
®rboHaYuM - NOTEHUMAJIbHYIO OLUMOKOOOHAPYKMBAOLLYH CMOCOOHOCTb KoAa U ero
U30bITOYHOCTD.
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NOTEHUWMNAJIbHAA
OLLUMBKOOBHAPY>XNBAIOLWWAA CNMMOCOBHOCTD

B KauecTBe npMMepa pacCMOTPUM 24-paspsgHble p-Koabl GMBoHaYuM Ans ciyyaes

p=0,1,2. 3aMeTuUM, YTO CTPOKa Fo(n+ 1) B Tabamue A COOTBETCTBYET KNaCCUYECKOMY
ABOMYHOMY (HE M30ObITOYHOMY) KOAy.

Kak BbITEKAET M3 TabauLbl A, KOSIMYECTBO BCEX ABOUYHbIX KOMBUHALMIM 24-pa3psaHOro
ZIBOMYHOrO KoAa paBHO 16777216. C ApyroM CTOPOHbI, KONMYECTBO 24-pa3psHbiX
«MUHMMabHbIX opM» p-KofoB PrboHauuM ana cnydvaeB p=1,2 3agaeTca caeayolmmm
YMCNIEHHbIMM 3HAYEHUAMU 62215 1 6450, COOTBETCTBEHHO: Mbl BUAMM, YTO YMCJIO
24-pa3pAAHbIX «MUHMMabHbIX (opM» p-Ko4oB PrboHauum ana cnydvaes p=1,2 (62215
M 6450) HUYTOXKHO MasIo0 NO CPAaBHEHMUIO C KOJIMHECTBOM BCEX BO3MOXKHbIX 24-pa3psAaHbIX
JIBOMYHbIX KOAOBbIX KOMBUHAUMM (16777216).

Ecam BblMMCAUTL pa3HOCTH

A, = F,(25)- F,(25)=16777216 - 62215=16715001

1 0

A, = F,(25)- F,(25)=16777216— 6450 = 16770768

2 0

TO MbI MOJIYYMM KOJIMHYECTBO 24-paspAAHbIX «3aMpeLLEHHbIX>» KOMBMHAUMM ANs p-KOA0B
®durboHauum gna cnyyvaeB p=1,2, COOTBETCTBEHHO.

Ecam Tenepb BblYUC/IMTb OTHOLLEHUNA

A 16715001
Sf’(p_l)_li)(és)_lmwzm

A, 16770768
F,(25) 16777216

0

=0.9963=99.63%

S,(p=2)= =0.9996 =99.96%

TO Mbl NOJTYYMM YUC/IEHHbIE 3HAYEHUS NOTEHLMA/IBHOM OLUMGKOOBHaPYKMBAIOLLEM
CrMOCOBHOCTU 24-pa3psaaHbiX p-kogoB OMboHaYyuM ans cnyyaes p=1,2, COOTBETCTBEHHO.
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KOO OBAA N3BbITOYHOCTDb

Ncnonb3ya Tabamuy A, Mbl MOXKEM BbIYMCNTb U3ObITOYHOCTb P-KOA0B OMOOHAYYM,
COOTBETCTBYIOLWMX Caydaam p=1,2. Hanpumep, € NoMoLLbio 24-pa3pAagHoro p-Koja
®dunboHauum (p=1) B «<MMHMMaNbHOM (DOpME>» MOXKHO NpeaCcTaBUTb 62215 ymcen.

Ho npuMepHO 3TOT Xe AMana3oH YMcen MOXKET 6biTb NpeAcTaBaeH 16-pa3pAagHbiM
ABOMYHbIM KOAOM (AMana3oH npeacTtaBieHua - 65536).

N3 3TUX pacCy>KAEeHWUM BbITEKAET, YTO aBCOOTHAA M3BbITOYHOCH 24-pa3psAHOro

p-Koga ®rboHayum (p=1) paBHa 24-16=8, a OTHOCUTENbHAA M30bITOYHOCTb paBHa
8

OTHOWEHUI R= o =~0.33=33%.

IJT0 03HayaeT, YTo 24-pa3psaHbii 1-kog PUBOHAYYM COAEPKMT NpUMEPHO 67% (16)
MH(OpMaLMOHHbIX pa3pAasoB U 33% (8) 1M30bITOYHbIX pa3pAL0B.

CpaBHeHMe Kaaccuyeckoro ABoMyHoro koga (p=0) ¢ p-kogom Or1boHaYuM
(p=2) noka3biBaeT, YTO C NOMoLLblo 16-paspsaaHoro p-koga GuboHayum (p=2) B
«MMHUMaJIbHOM (hOpME>» MOKHO NMPEACTABUTb AMArasoH YMCes, paBHbIM 277.

Ho npuMepHO TakoM »Ke AManasoH Yncen (256) MoxKeT 6biTb NPeACTaB/IEH C
NnomoLLbto 8-pa3pAagHOro ABOMYHOIo Koja. JTO O3HaYaeT, YTo abCoNoTHanA
M306bITOYHOCTb 16-pa3psaHoro 2-koga ®rboHa4yuM paBHa 16-8=8, a oTHoCMTENbHAaA

M36bITOYHOCTb PaBHa R = % =0.5=50% -
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KOo4 ®UBOHAYYU C MPOBEPKOM
HAYETHOCTb

O6HapyrKeHue oWn60oK B p-Koge OPMGOHAYYM M KoJe 30JI0TOM p-Nponopuuu
OCHOBAHO Ha KOHLENUMM «pa3peLleHHbIX>» U «3anpeLeHHbIX» (GUBOHAYYMEBBIX U
30/10TbIX NPeACTaB/EHWUM.

Hanpumep, ecnm B «<MMHMMaIbHOM dbopme» Ymcaa 20=1010100 BO3HUKHET OLLMOGKA
™na 0 — 1 B 04HOM M3 pa3psaAoB, TO NoJsiy4aemas Npu 3TOM KOZoBas KOMOGMHaUMA,
Hanpumep, 1011100, He ABnAeTCA «MMHMMaNbHOW (DOPMOM> U 3Ta KOA0Bas
KOMOMHaLMA ABNAETCA MHAMKATOPOM OLUMOKM.

K coxanenuio, olumbku TMna 1 — 0 B «<MMHMMaIbHOM bopme» He
ob6HapymBatTca. Ecam B «<MMHMManbHoM dopme» ymcaa 20=1010100 BO3HUKHET
OLMOKa TMNa

1 — 0, Hanpumep, 1000100, To TaKaa OWMOKa He ByAET OOHapYKeHa, NOCKOJIbKY
CBOMCTBO «MWHUMaJIbHOM (hOPMbI>» 3[€Chb HE HapYLLEHO.

[Ana yCcTpaHeHMs 3TOro HeJocTaTKa MCNob3yeTcsa KoHuenuma Koga PrboHauum

c npoBepKon Ha YeTHocTb («FIBONACCI PARITY CODE»). Cor/lacHoO 3ToM
KOHLIENLMM K JTOB6OM «MUHUMAJIbHOM hopme» p-Koga OrMboHauYuM MM Koja
30/10TOM p-nponopumm aobasnseTca 6MT YeTHocTu (PARITY BIT), KoTopbiM paBeH
0, ec/iv YMcsio 6UTOB 1 B «MMHMMaIbHOM (DOpMe>» ABNSIETCA YETHBbIM, U PaBeH 1, B
NPOTUBHOM CJly4ae.

Takoe HoBOBBEAEHUE CYLLECTBEHHO Y/IyYLLAET OLUMOKOOGHAPYKUBALOLLYHO

cnocobHocTb. B KauectBe npumMepa paccMoTpum «FIBONACCI PARITY CODE» uucha
20=1010100:
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KO,4 ®UBOHAYYM C MPOBEPKOW
HAYETHOCTb - MPO4OJIXKEHUE

B aTtoM npumepe 6mT YetHocTH (PARITY BIT) paBeH 1, NOCKO/bKY YMcao 6mtoB 1 B
KogoBoM KombuHaumm “FIBONACCI” aBnaeTca HeYETHbIM.

B TakoM KogoBoM cnoBe nbas ogMHOYHaA owmnbka tmna 0 — 1 man 1 — 0, KakK
BMNpo4YeM, 1 Nobas omMbKa HEYETHOM KPaTHOCTM, ByaeT o6HapyKeHa.

B Ta6aumue b nprBeaeHbl 3HaYEHMA NOTEHUMANIbHOM OLUMBKOOBHAPYKUBALOLLEM
cnoco6HocTn «FIBONACCI PARITY CODE~» ans cnyyaeB p=1,2 u n=8,12,16,24.

Ta6bauuya b
n 8 12 16 24
S,(p=1)]0.9335(93.35%) | 0.9715(97.15%) | 0.988(98.8%) | 0.998(99.8% )

S,(p=2)]0.9749(97.49%) | 0.9919(99.19%) | 0.998(99.8%) | 0.9998(99.98%)

Cuctema obHapyKeHMA owmnbok, ocHoBaHHaa Ha FIBONACCI PARITY CODE, umeert
cnepylme TeXHUYeCKMe NpenMyLLecTBa:

a) HenpepbiBHbIM KOHTPOJIb OWMGOK Ha BCeX 3Tanax nepejayun, o6paboTku m
XpaHeHus MHpopMaLun B MMKpoOUYMnax.

6) KoppeKuuns o6HapyeHHbIX OLMGOK NyTEM NOBTOPEHUS MMKPO onepaumu.
B) B/JIoKMpoBaHMe NPOXOXKAEHUA UCKAXKEHHOW MHbOpMaLMKM ANA Nocaeayowen
06paboTKM, YTO NpeAoTBpaLLaeT BbINOJIHEHME JIOXKHbIX KOMaHA, B CMCTEME
yrnpaBJieHHs.

r) O6ecne4yeHne obHapy*KeH1A oWMOOK B HPMOOHAY4YMEBOM U 30/10TOM
npeAcTaBAeHUAX B napasiesibHoM popMme.

A) cucTema o6Hapy>KeHUA OWMBOK NPoCcTa AJ18 TEXHMUYECKOM peasin3auum

U CyLEeCTBEHHO He BJ/IMSIeT Ha CKOPOCTb 06paboTKn MHdopmaummn B
«FapMOHMYECKOM MUKpoYMNe»,
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AOPYITME NPEMMYLLECTBA
MWUHUMAJIbHON ®OPMbI

Kpome o6HapyKeHWs OLWMBOK, KOHLENUMA «MUHMMA/IbHOM (POPMbI>» MPUBOAUT K
AOCTUNKEHMIO APYrUX TEXHUYECKUX NMPEUMYLLECTB B CPABHEHUM C KIAaCCMYECKOM
ABOMYHOM CUCTEMOM CUYMUC/IEHMA NPU BHEAPEHUM KOA0B DUMBOHaYu4M B
MMKPO3/1IEKTPOHMKY.

«  CBOMCTBO «MUHUMAJIbHOM (pOPMbI>» MCMOJIb3YETCA ANA JOCTUNKEHMA elle
OZIHOM TEXHUYECKOM BbIrOibl - AN1A CHUKEHUSA NOTPEGIEHMSA SHEPTMM B
3/IEKTPOHHOM NaMATH U YNyYLIEHMSA YC/IOBMI A1 PAaCCEMBAEMOM MOLLHOCTM,
B YacTHOCTH, B ROM. [na cnyyvada p = 1 noTpebaeHne 3Heprmm coKpallaeTca
B 1.5 pasa gns cnyvasa p = 2 - 6oi1ee 4yem B 2 pasa.

. HaKoHel, elle o4HO nose3Hoe TeEXHUYeCcKoe CBOWMCTBO - 3TO CBOMCTBO

CAaMOCHHXPOHM3ALMM, KOTOPbIM 06/1aJ1at0T BCE P-KoAbl PUBOHAYYM M KOAbI
30/10TOM p-nponopummn ana caydaes p > 0.
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DJIEKTPOHHAA NAMATDb KAK
YHUBEPCAJIbHbIN MPEOBPA3OBATEJIb

LLIMPOKO M3BECTHAA «Tab/MLA YMHOXKEHWUA> J@MOHCTPUPYET OCHOBHOM MPUHLMI
peanmsaumu apudmMeTMHECKUX M APYriX onepaumn B p-Koge ®MboHauuM 1
KoJe 30/10TOM P-MPOnopLmM. CornaCHo «Tab/mMue YMHOXEHWA, ABa agpeca -
«rOPU30HTaJIbHbIM agpec» A1 U “BepTUKa/IbHbIM agpec» A2 - onpeaenswoT
pe3ynbTaT apudMeTUYeCcKoM onepaumnmn (YMHOXKEHUS), KOTOPbIM SBASETCS
BbIXOAHbIMM AaHHbIMM DO Kak yHKUMKM agpecoB A1 u A2.

B obuiem cnyyae, aneKTpoHHas namaTb (EM) urpaet posib OI'IepaLIMOHHOM TabAuMLbI
JN1A BCeX apudMETUYECKMX onepaumi 1 ApyrMx npeobpasoBaHmii MHDOpMaLIMM

B MMKpoumne. Aapeca A1 u A2 1 Bce BbIxoAHble aaHHble EM (output data DO)
npeactasnstotTcsa B FIBONACCI-PARITY CODE, KoTopbli 06ecneYnBaeT BbICOKMM
YpOBEHb OOHapYKEHMSA OMOOK Kak ANA aapecoB Ha Bxoae EM, Tak 1 gna
BbIXoAHbIX AaHHbIX DO Ha Bbixoae EM.

Ucnonb3oBaHue FIBONACCI-PARITY CODE gnsa kogmpoBaHuA agpecos A1 v A2 u
BbIXOAHbIX AaHHbIX DO NpuBOAUT K AOCTMXKEHMIO ABYX NPEUMYLLECTB:

1) BbICOKMM YPOBEHb 06HAPYKEHMA OLIMBOK B agpecax u BbIXOJHbIX AaHHbIX EM
2) BblCOKas CKOpPOCTb BbINOJIHEHMA apUDMETUYECKMX onepaummi, KoTopas
onpeaenseTca BpeMeHeM CUMTbIBaHMA C EM.

B coBpeMeHHbIX KOMNbOTEPaxX U MUKPOYMNAX LMPOKO UCMOJIb3yeTCA NEKTPOHHAA
namATb, B 4YaCTHOCTM, RAM 1 ROM, ana xpaHeHUA AaHHbIX B BUAE «DJIEKTPOHHbIX
Tab/mU>». TaKasa 3/1eKTPOHHAA NaMATb MOXKET ObITb MHTEPNPETMPOBaHa KaK
YHMBEpPCa/ibHbIM NPeobpa3oBaTesib JaHHbIX, B KOTOPOM aZpeca MrparoT

poab onepaHAoB 3a4aHHOro yHKUMOHA/IbHOro Npeobpa3oBaHMsA. JTa Uaes
MCNoib30BaHa A8 peasm3aumuu apudMeTUYECKMX onepaLmi.

B TakoM 31eKTPOHHOM NaMATM BCe agpeca NpeAcTaBasaTCca B p-koge OMboHayuu,
a BCe JlaHHble XPaHATCA B 3/IEKTPOHHOM namaTu B BuAe Koaa «FIBONACCI PARITY
CODE~». bnarogapsa 3ToMy o6ecrneymMBaeTcs BbICOKMM YPOBEHb OGHAPYKEHMA
OLUMGOK Ha BXOAE MU BbIXOAE SNEKTPOHHOM MAMSATM.

HARMONY SYSTEMS | ALL RIGHT RESERVED | PATENT PENDING | COPYRIGHT 2015 ©



AYBJINPOBAHMUE ®PUBOHAYYUNEBDIX
CAMOKOTPOJINPYHOLIUNXCA

CywectByeT pasimume Mexzay NOCTOAHHBbIMU U CyHaMHbIMM OTKa3amm LMMPOBbIX
ycTponcTB. Cneayet OTMETUTb, YTO CyYalrHble C60M B 3/IEKTPOHHBIX 3/IEMEHTaX
NPOMUCXOAAT Yalle, YeM NOCTOSIHHblE OTKa3bl. YacToTa C/lyvyamHbIX OTKA30B
YBE/IMUMBAETCA B C/ly4ae MUHMATIOPU3ALIMM SNIEKTPOHHBIX KOMMNOHEHTOB.[l03TOMY
3aZja4a Co3aHMA NOMEXOYCTOMYMBLIX LUMDPOBLIX MUKPO3/IEKTPOHHbIX YCTPOMCTB
ABIAETCA Ype3BblYAMHO aKTyaIbHOM

B c/iy4ae noCTosAHHOro 0TKasa YCTPOMCTBO MOJIHOCTbIO BbIXOAMT U3 CTPOSA

M He MOXEeT obecneymBaTh BbIMOJHEHWE CBOMX DYHKUMM. [NA NOBbILLEHMA
OTKA30yCTOMYMBOCTU UCMOJIb3YHOTCA METOAbl AY6/IMPOBAaHMA U pe3epPBUPOBaHMS.
B 3ToM ciiyyae paboTa CMCTEMbI BCCTAHAB/IMBAETCS, NMYyTEM 3aMeHbl OCHOBHOMO
6/10Ka Ha pe3epBHbIM.

Cny4yamHble c60M NPUBOASAT K BPEMEHHOMY BbIXOAY LM(POBOro ycTpomcTBa

13 cTposi. OHWM BO3HMKAIOT NOA BAMAHMEM PA3/IMYHbIX BHELHUX U BHYTPEHHUX
akTopoB (paaraumsa, 3NEKTPOMArHUTHbIE BO3AENCTBMSA, MMMY/IbCHOE
nepeHanpsKeHue B LWMHaxX NuTaHus). CaydarHble c6oM MOryT NPUBECTM K
BO3HMKHOBEHMIO JIOXKHbIX KOMaHZ B CUCTEMAX YNPaB/EHUS, YTO MOXKET CJTYXKMUTb
NMPUYMHOM CEPbE3HBIX TEXHONOIMYECKMX KaTacTpod. bopbba co ciyyarHbiMU
COOAMM OCYLECTB/ISIETCA NYTEM CO3/aHNS CAMOKOHTPO/IMPYIOLUMXCS LMPOBbIX
YCTPOMCTB, KOTOpPblE COCO6HbI 06HApPYKMBaTb C60M B YCTPOMCTBE B MOMEHT MX
BO3HMKHOBEHMA.

Ay61vpoBaHne prboHaYYMEBBIX CAMOKOHTPOIMPYHOLLMXCA U,Mq)posblx YyCTPOMCTB
MMEeET TO NPEUMMYLLECTBO, YTO KaXKAoe U3 Ay6/IMpyeEMbIX YCTPOMCTB B 060M
MOMEHT BpeMEHM BblAaeT CUrHaa O AOCTOBEPHOCTM MPH(MOPMaLMM Ha Bbixoae
yCTpoMcTBa. B cayyae BO3HMKHOBEHMSA C/lyYalHOM OWMOKM hrboHaY4MeBoe
YCTPOMCTBO 6/I0KMPYET BblAady JIOXKHOrO CUrHasa M B 3TOM CJlyYae NpOMCXOAMUT
aBTOMAaTUYECKOE MEPEKIYEHNE HA Aybmpytoliee YCTPOMCTBO M CUCTEMA
pYHKLMOHMPYET 6€30LLMOOYHO.
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OBb30P

[IBOMYHasA cMCTEMA CYUCIEHMA Cbirpasia BaxKHy0 po/ib B pa3BUTUM
MHMOPMALMOHHBIX TeXHoMornn. OAHaKo, ee riaBHble He40CTaTOKM - HyJieBas
U36bITOYHOCTb U Hy/1IeBasi CNOCOGHOCTb O6HAPYKMBaTb OLIMOKK B LM POBbIX
YCTPOMCTBAX - MPUBE/IN K Pa3BUTMIO a/lbTEPHATUBHBIX MO3ULIMOHHBIX CUCTEM
CYMC/IEHUS, KOTOPblE 06ECNEeYMBAIOT BbICOKMIM YPOBEHb OBHAPYKEHMS OLIMOOK
Ha BCeX 3Tanax nepegaym, XpaHeHUA U 06paboTKU MHDOPMaLMKU B «KPUTUYECKU
BarKHbIX» CMCTEMAX.

rapMOHM‘-IHbIe CHUCTEMDbI CHUCTIEHUNA (p-KO,D,bI PdurboHauyum 1 Koapl 30/10TOM
p-I'IpOI'IOpUMM) ABNAOTCA 0606LLEHNAMM KNACCUYECKOU ABOMYHOU CUCTEMbI.

OHM COXPaHSIIOT BCE TEXHWMYECKME NPenMyLLIECTBA ABOMYHOM CUCTEMbI, 061aatoT
KOZI0BOM M36bITOYHOCTbIO, HEOBXOAUMOM A1t OGHAPYKEHMSA OLIMOOK, M COBMECTUMbI
C KNaCU4YeCKUMM 6MHaprIMM cMcTeMaMM Mo cpeacTBaM NepeBoja Koja.

apMOHMYHbIE CUCTEMbI CHUCIEHMS OCHOBAaHbIE Ha «MaTteMaTuke apMOoHUM>»
(30n0T0€E CeyeHue, yncna PrboHa4uM 1 Ux 0600LLEHUA), KOTOPbIE NPUOAMKAIOT
MMKPO3IEKTPOHMKY K Mpupoae.

Mpeanonaraemble 061aCTU NPUIOKEHNM:
1. KOCMOHABTUKA: ynpasnstowpme 60pToBble CUCTEMbI KOCMMYECKUX annapartos,
CMYTHMKOB, KOCMUYECKUX 30HZ0B U T.A.
. JHEPTETUKA: aTOMHble 3NEKTPOCTAHUUM U ApYrMe SHEepreTMyeckme 06 bEeKTbI.
. TPAHCIOPT: camoneTbl, noesga, METPO U aBTOMOOU/IN.
. ABTOMATU3ALMUA: 6aHKK, 3aBOAbI, OOLLECTBEHHbIE YCAYrN.
. MEANUUNHA: KoMnbloTepuanpoBaHHOE MeAMLMHCKOE 000pYyA0BaHMeE.
. CBA3b: tenedoHuna, NHTepHeT.
. HAYKA: KoMnbtoTepbl 418 Hay4YHbIX MCIEA0BAHUM, CYNEPKOMIMbIOTEPDI.
. MEAUA: TeneBngeHne, pagmosellaHme.

. POBOTOTEXHUKA: cucteMbl yrnipaBaeHUs poboTamu
10. HAHOTEXHOJ/IOMMS: JaHHOe 1306peTeHMe MOXKET ObiTb MCMNOJIb30BaHO B
KayeCTBe OCHOBbI A/1A CO34aHMA HAHO-KOMMbIOTEPOB M LM(POBOM HAHO3/IEKTPOHMKM,
rae TpeboBaHMA K HAZEXKHOCTU, *KMBYHECTU M NOMEXOYCTOMUMBOCTM ABNAIOTCA
YU3HEHHO BaXKHbIMM.

\OOO\IO\U'IAUJN
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LLEJ1b

Llesb AaHHOM Npe3eHTaumMM - HaMTK CTpaTerMyeckMx NapTHEPOB A1 pa3paboTKM U
BHEpEHUS HOBOM rapMOHMYHOM MMKPO3/IEKTPOHMKM.

Llenas “sKo coctemMa” npoayKumu MoXKeT ObiTb CO34aHa U 3anaTeHTOBaHa.

HARMONIC MnKpoumn

HARMONIC MMKpOKOHTpoOANEp

HARMONIC ROM namaTb

HARMONIC RAM namaTb

HARMONIC FLASH namaTb

HARMONIC uudpo aHanorosbiM 1 aHanoro umdpoBor npeobpasoBaTesib
HARMONIC KomnbtoTep

Mpou3Boasa cBepX HAAEKHYIO M S3HEPro ONTMMAJIbHYIO TEXHO/IOMMIO AJ1A BCEX KPU-
TUYHBIX MUPOBbIX UHAYCTPUMA.

®opMMpys HOBbIM FAPMOHUYHBIM BUTOK 3BOJIOLMM MUKPO3JIEKTPOHMKM GyAyLIErO.
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CTPATEIuA

AJ’IFI TOro, YTOGbI B NOJIHOM Mepe peas/in3oBaTb rnobasibHble U KOMMEpYeCKHe
npenmyLliecTtea 3TOM TEXHOJI0NMAN, a TaKKe noaaepKatb NpMOpUTET B 3TOM 061aCTH
Ha JoJire roJbl, Mbl rpegnaraeém caeyrouyro ctpateruio.

» Co3gaHune BUPTYaJIbHbIX U cbwsmqecmx NPOTOTUINOB <<FapMOHl4‘-|eCKOl\;I>>
MUKPO3JIEKTPOHUKMN.

 TwartesibHOE TECTMPOBAHME Pa3paboToK.

o Monly4yeHne NonHOM MeXAYHApOAHOM NAaTEHTHOM 3alWMTbI.

« Co3aHMe NIMLEH3MOHHOM Npe3eHTaumM.

o JIMLEH3MpPOBaHME TEXHOJIOMMM KPYMHENLLMM MEXKAYHAPOAHbIM NPOU3BOAUTENSAM.

JTO AACT BO3MOXHOCTb C MaKCUMaIbHOM omaqeﬁ 3anyCTnTb BOJIHY HOBOM
yHMKaﬂbHOl\;i TEXHONOMMKM Ha rnobasbHble PbIHKHA.
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BYYLLUEE

JTa TEXHOJ/IOTMA MMEET BOJIbLLYI0 MEePCNEKTMBY.

OHa He orpaHMYMBaETCA TO/IbKO Ccynep CTabUIbHbIMU “rapMOHMYHBIMM”
MUWKPOPOYMNamMM, OHa NPOCTUPAETCS AasiblLe B HarpaBleHWM Pa3BUTHSA BCEM
“rapMoHMYHOM” KOMMNbIOTEPHOM CUCTEMbI, MaMSATH, aHAI0ro-UUbpPOBbIX M
uMdpoaHaioroBbiXx NpPeobpasoBaTesien, a TaKkKe Apyroro cneumamsmMpoBaHHOro
LUMdpPOBOro 060py0BaAHUS U TEXHOJIOTMMU AJIA MHOTMX KM3HEHHO BaXKHbIX OTpacieM.

CnieayroLpmm 3TanomM 6yaeT NpUMeEHeHe STUX NMPUHLMMNOB K HAHOTEXHOIOM MM C
Lie/Iblo 0Ka3aTb, YTO 3TU CUCTEMbI CMOTYT PeLMTb NPo6IeMbI CO3aHUsA NEepBOro
HAHOKOMIbIOTEPA, KOTOPbIM ABNAETCA BbICOKOCTAOM/IbHBIM M KOHTPOJIMPYEMbIM M
HE HaXOAMTCA B KOH(DJIMKTE C 3aKOHAMM, KOTOPbIE YMNPaB/IfOT CaMbIMU MaJlbiMM
YacTMLAMM MaTepUM M SHEPTUK, M3 KOTOPbIX CAE/IaH HAHOKOMIbIOTEP.

To e camoe oTHocuTCA K JHK-KOoMNbloTepamM M pa3BUTMIO MCKYCCTBEHHOMO

MHTENINIEKTa U POBOTOTEXHUKM, BE3YC/IOBHO, B 3TMX 06/1aCTAX €IMHCTBEHHOW BELLbHO,
KoTopas /I0CTOMHA KOnMpoBaHus, sBaseTca cama lMpupoaa.
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KOHTAKTDI

Cnacu6o, 4YTO Hallu/IM BpeMs, YTOGbl NPOYMTATb 3TY NPE3EHTALMI0, HAleeEMCSAOHA
Jla/la BaM HOBOE NMOHMMAHMM O FTAPMOHUYHOM MMKPO3JIEKTPOHMKE, OCHOBAHHOM Ha
MaTemMaTUYeCcKMX NpuHumnax Mpupoasi.

Ecnv Bbl XoTenn 6bl BOUTU B KOHTAKT C HAMM M NMOYYUTb 60blle MHDOPMaLMK
06 3TOM MpPOEKTE, Mox)anymcra, obpallamTech:

AHTOH KOHOHOB

(YYPEOWUTEJIb - AUPEKTOP)

TenedoH : +27 (0) 21 556 02 84
E-mail : info@harmonysystems.org

WWW.HARMONYSYSTEMS.ORG
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