© Faure E., Shvidkiy V., Shcherba A. Method of forming reproducible and unpredictable sequence of permutations // Ukrainian Scientific Journal of
Information Security, 2014, vol. 20, issue 3, p. 253-258.

METOA ®OPMUPOBAHWII BOCITIPOVM3BOIVMOWU
HEIIPEOCKA3SYEMOMU ITIOCIIEHOBATEJIbHOCTU
ITEPECTAHOBOK

OMuiae Paype, Banepnuin IlIseiaxun, Anarosni Ilep0Oa

Yepracckuii eocyoapcmBennbiii mexuosoeuueckuil ynubepcumem, Yxpauna

DAYPE Dvmuinb ButaneeBnd, K.T.H.

T'od u mecmo posxdenusa: 1983 rom, T. Hepkaccsl, YkpanHa.

Obpasobanue: YepKacckmyt ToCyIapCTBeHHBIN TeXHONIOTMYecKmT yHuBepcuTeT, 2005 rof.
Hoaxnocmp: DOeHT Kadenpsl MH(POPMAIIOHHO 0e30IIacHOCTYL VI KOMITBIOTEPHO
VIEDKEHEePYL.

Hayunvie unmepecsi: viccrieoBaHve MOJIesIeri, MeTOMIOB ¥ CPefiCTB (POPMIMPOBaHSA
TICEBOCITy YaVTHbIX ITOCIIEJIOBAaTEeITFHOCTENT UICeTT; VICCITIeIOBaHVIe U pa3paboTKa METOIOB U
CpencTB KpuITorpadmdeckoro mpeobpaszoBaHms MHMOPMAINI; MCCIIe0BaHe KOTOBBIX
HEKOZIOBBIX METO[OB IIOBBIIIIEHVIS] [JOCTOBEPHOCTH [I€pefjaBaeMbIX TaHHBIX.

ITybauxayuu: 6omee 40 HayUHBIX Ty OJIMKaIINL, yueOHO-MEeTOIMYeCK e paboTHI.

E-mail: faureemil@gmail.com

I_I_IBBIH,KV[VI Basnepwuit BacuiibeBudy, K.T.H.

I'od u mecmo posxderua: 1940 rom, . Mocksa, Poccns.

Obpasobanue: OmeccKuv ATTeKTPOTEXHMIECKUI MHCTUTYT cB3y, 1964 o,

Hoaxcnocms: monieHT Kadenpel MHGOPMaIMOHHOV 0€30I1aCHOCTH VI KOMIIBIOTEPHOV
VIEDKEHEePVIVL.

Hayunsie unmepecet: viccrreioBaHve Iy TeVI IIOCTPOEHVIST €AVHBIX IIPOIIeNly P KOTIo- 1
KPWITTO3aIINTBI; CMHTEe3 CJTyYalHbIX I10CileoBaTe/IbHOCTeV; VCCIIefloBaHye Iy Tevi TIOBBIIIeH s
IIPOITYCKHBIX CIIOCOOHOCTEN! KaHaJIOB Ilepeliay JaHHBIX; CeTV Ilepeadyl TaHHBIX
CIIeITHa3HAYeHs.

Iybauxayuu: 6omee 60 HayUHBIX ITyOIMKaIINL, yueOHO-MeTOIMYecK e paboTHI.

E-mail: vvshv@uch.net

IITEPBA Anarosmiz ViBaHOBUY, K.(.-M.H.

T'od u mecmo posxderusa: 1960 rom, ITorraBckast 06:., YkpanHa.

Obpasobatue: XapbKOBCKMVI TOCYTapCTBEHHBIVI YHUBEPCUTET (HBIHE XapbKOBCKUTA
HaIVOHaIBHBI yHUBepcuTeT M. Kapasmma), 1982 rop,.

JHosxrocmy: 3aBeyTorTmyi KadpeIport IIPUKITaJHOV MaTeMaTHUKL.

Hayunsie unmepecei: viccrreioBaHvie CBOVICTB BBIITYKITBIX TeJI B TeoMeTpuy MITHKOBCKOTO;
MccIIeoBaHMe KOMIIOHEHTOB BO3PacTaHV AelTbTa-Cy OrapMoHMaecKuX oyHKIN TP
TIOMOIIIV XapaKTepUCTIYecKor (PYHKITYM bepHcTelHa; mccieqoBaHe BO3pacTaHms
Me30MOPdHBIX 1 CyOrapMOHMYecKVX (PYHKIINI; CUHTE3 CITyYaliHBIX TI0CTIETOBaTeITBHOCTENL.
ITybauxayuu: 6ormee 50 HayIHBIX 11 yIeOHO-METOAMIECKIIX paboT.

E-mail: shcherba_anatoly@mail.ru

Aunomayus. B pabome npedsaeaemcs memod nocmpoenus  Bocnpousbooumoi U Henpeockasyemou
nocaedobamenvHocmu nepecmanoBok, 0CHOBaHHbLE HA UCN0Ab30BaHIY 047 npedcmabaenua CUHOPOMA hopMuUpyemoi
nepecmanoBky NO3UYUOHHOT CUCTEMb! CHUCACHUSA C hakmopuarsHbim ocrobaruem. Iaa gpopmupobarnua cunopoma
caedyroyert nepecmanoBkiL 10cAe008ameabHOCU UCHOAb3Yemcs 00NOAHUMNeAbHbI 2eHepamop (nceB0o) cAyHATHbIX
Oecsmuunvix duced. Paspabomansi npabusa Bviuucienus cymmv. pakmopuarsHoeo U O0eCAMUUHO20 HiCeA.
Paspabomansl  peasusayuu npedsoxennozo Memoda popmupobanus nocaedobamesvrocmi  nepecmanobox: ¢
puKcupobanHbiM HYAeM, CO CAYUAUHLIM HYAeM UAU C MOOUGPUUUPOBAHHBIM cAyuatHbiM Hysem. Ilokasana
BosmoxrHocms pabomvl ¢ OMKPLIMBIM 1 CKPLIMbIM HOPAOKOM 1peobpasoBanus gakmopuarvHoi sanucy yucaa 6
nepecmanobky, OMKpbIbIM U CKPbITbIM NOPAOKOM CAe008aH1sA nepecmanobok 6 pexcume peassHo2o BpemeHu.

KaroueBote caoBa: nepecmanobka, eenepamop nepecmanobox, axkmopuasbHas CUCHEMA CHUCACHUS, CAYHAilHOe
uuca0, BocnpousBooumocts, HenpeocKkasyemMocHi.


mailto:faureemil@gmail.com
mailto:vvshv@uch.net

ISSN 2225-5036

http://infosecurity.nau.edu.ua; http://jrnl.nau.edu.ua/index.php/Infosecurity

BBenenmne

VIHTeHCVMBHasT KOMITBIOTEpM3alMs BCeX BUIOB
IIPOV3BOMICTBEHHO, yIIpaBJleHd9ecKon W WmHpOpMa-
IIVIOHHOVI ~ JIeATeJTBHOCTV HPWBOAWT K  IIVPOKOMY
HNPUMEHEHVIO MEeTO[OB MOJEIMPOBaHMS IIPOM3BOJI-
CTBEHHBIX TIPOIIECCOB ¥  ITPOIIECCOB  YIIpaBJIeHVs
CIJIOXKHBIMM CHICTEMaMU M 00beKTaMy. BobIIyio poib B
CO3MaHMM ¥ WCHOBITAHWM ~ MaTeMaTWydecKmx U
VIMUTAIIMOHHBIX ~MOJIeJIEV YCTPOVICTB WM  ITPOLIECCOB
WUTPAOT CIIyYaViHbIe TI0CTIeIOBAaTe/IBHOCTY UVICeTI, B TOM
4yciie, IpPU pelleHMM 3a7ad COPTUPOBKM MAcCCHUBOB,
ITOVICKa ONTVMMAJIBHBIX ITyTell oOxofa BepIIMH rpada,
cocTaBleHMs pacimcaHuii. PellleHme 3Tux 3agad
CBOOMTCS K aBTOMaTWM3aLMM IIpolecca POPMUPOBAHNI
ITOCJTeOBATEeIPHOCTY  TIEpeCTaHOBOK. B cmry  sToro
oOcrodTenbcTBa K 3TOVI  ITpobrileMe  yXe  JIaBHO
IIPUKOBaHO BHMMaHMe ydeHbIX. Hamboree m3BecTHEI 1
LIOIYJISIPHBI B Cpelle IPaKTMKYIOLMX IIPOrPaMMVICTOB
tpyaer . Kayra [1], . Pevaronsaa, 0. Husepremnera,
H. deo [2]. B wacTtHOCTM, B 3TMX paboTax W3JIOXKeH
IIOZIXOJI K IIOCTPOEHNIO IIepecTaHOBOK, OCHOBAHHBIV Ha
VICTIOJIb30BaHWV TIO3UIIVIOHHOVI CUCTEMBI CUMCIIEHUS C
daxTopmaTbHEIM  OCHOBaHWeM (B JajbHeVIIeM -
daxTopmamsHOI CVICTEMBI). 2ror IIOTIXOf,
IperycMaTpUBaeT IIpeficTaBlIeHWe Kaxmor wu3 M!
IepecTaHoBOK (T7ie M - pa3MepHOCTh IIepecTaHOBKM)
TOUKOVI OTpesKa [O, M !—1] YUCIIOBOVI OCH, IO CYIIIECTBY,

oIpelieJIsOIIell  ee  IOPSAKOBBII  HoMep. Takum
obpasoM, B COOTBETCTBMM C OTUM  IIOIXOHOM
IOPSIAKOBBII HOMep IIepeCcTaHOBKM B VCKPETHBIN
MOMEHT BpeMeHI! 11, MOXKeT OBITh ITpefICTaBJIeH B BUJIE:

B(n):“gbi(n).wi, M

e bi(n) - CI0BO (CMMBOI), pasMellleHHOe Ha I-TOU

TIO3UILINL;

ie[O,M-1];

W, - Bec CJIOBa, pa3MeIIeHHOrO0 Ha i-TOM
TIO3MIINL.

Kaxmoe citoBo bi(n) IOJDKHO  YAOBJIETBOPATH

YCIIOBUIO:
0<h(n)<i, )
a ero Bec - YCJIOBMIO:
w, =il 3)
Bripaxenme (1) ompenenser pasMelrneHue CJIOB
ITepecTaHoOBKM «OT MJIAfIIIero paspspa K CcTapiieMy»
(MITamIIVIVL paspsy cileBa, CTapIlu — CIIpaBa).
YuursiBas CBOVICTBO KOMMYTaTVBHOCTH
cmaraembix cymmer (1), B pgamHOM paboTe Oymer
VICIIOJIb30BaH TOPSAOK PasMeIeHMs CJI0B «OT CTapIIIero
K MTajgmemMy». B aTom ciydae Beipaxenme (1) mprmer
BULT;

B(n):hng’l’i(n)'WM—l—i . 4

OtmeTnM, 9TO BBEIpakeHMe (4) ONMCHIBaeT MOTIEITh
JIOTOTPOHA - Bpamiaronievics (B JIBYX-TpeX IUIOCKOCTSIX)
mostocTt ¢ M mmapamu BHYTpPW, IPOHyMepOBaHHBIMV
upcramu 0,1,2...(M-1).

DopMmpoBaHUe IePeCcTaHOBKM ITPOM3BOITCS
TTOC/TeIOBaTeIbHBIM ~ M3BJIEUeHVieM  IIapoB, IIpUYeM

BBIOOP ITEPBOTO CMMBOJIA IIPOVM3BOANTCS IIPOV3BOJILHBIM
BBIOOpOM OmHOro M3 M BO3MOXHBIX ITApoB (3TO eCTb
CTapIIMI paspsa cyMMBI (4)), BEIOOp BTOPOTO CHMMBOJIA
IIPOV3BOMNTCS ITPOV3BOIIEHEIM BEIOOPOM OffHOTO M3 (M-
1) BO3MOXHBIX IIapOB M T.J. BeIOOp IpenriociemuHero
CYIMBOJIa ~ IIPOM3BOIMTCS ~ IIPOM3BOJIBHBIM ~ BEIOOPOM
OHOTO W3 JBYX OCTaBIIVMXCS INAapoB, a ITOCTIETHWM
CVIMBOJI ~ OIIpefiesIeTcsl eIMHCTBeHHBIM oOpasoM -
ITOCJTETHVIM OCTaBIIVIMCS IIapoM (3TO eCTh MITafIIIvy
paspsn, cymmel  (4)). OmmcaHHass Mopenb ITpolrecca
dopMupoBaHN IIepecTaHOBOK IIO3BOJISIET IIPOHYMe-
poBaTb  BCe  BO3MOXHBIE  II€PECTAHOBKM  IIpU
MHOTOKPAaTHOM IIOBTOPEHWM IIpoIlecca VX CHUHTe3a W
CITy)XKUT ~ OCHOBOW  (MOIEIBIO) I ITOCTPOEHW
reHepaTopa IlepecTaHOBOK.

s cdopMmmpoBaHMsl  IIOCIIEIOBATEIILHOCTV
[IePeCTAaHOBOK B JIEKCMKOrpadM4eckoM  IOpsifiKe
IIpeBapuUTeIbHO 110 HOMepy IIpebITyIIIeVt
IIePeCTaHOBKM (B «1» MOMEHT BpeMeHU) BBIYVCIISETCS
HOMep TeHepupyeMovl ITepecTaHOBKU (B «i1+1» MOMeHT
BpeMeHI) KaK

B(n+1)=B(n)+1,
a 3aTeM ¥ caMa IlepecTaHOBKa.

Taxovt 1omxom — ompenerseT — ABYX3TaIIHYIO
Mporiefiypy IpeoOpasoBaHMs IOPSAAKOBOTO HOMepa
IIlepecTaHOBKM B II€peCTaHOBKY:

—Ha IIepBOM 3Talle CO3JaeTcs HeKuyi oOpas
(cuHIpOM) IIepecTaHOBKI;

— Ha BTOPOM 3Talle CHH/IPOM TpaHCOPMUpPYeTCs
B IT€PECTaHOBKY.

CurpipomoM  mepectaHoBku  S.(n)  Gymem

HasbiBaTh (pakTOpUMAIbHYIO 3amuck uncia  B(n), a

VIMEHHO OCIIeOBATEIIbHOCTD daxTopmaTEHBIX

Koaddurmentos b (n) mpu mperncrabieHny umcna

B(n) B dhakTOpMANIEHO CHCTEME CUMCTIEHNISE:

S¢ (n)=by_4(n),by_,(n),....6,(n),by(n). (5)
3ameuanue. B sanucu cundpoma S.(n) ucnoss-

3yiomcs. sansamsie Mex0y wuciami b (Nn), nockoaviky onu 6

NOUYUOHHOU OeCAMUYHOT 3ANUCU  MOYM COCIMOAMb U3
Heckoavkux yugp (cumbonob).

ITocnnenoBaTeIbHOCTD Se ( n ) Ha3BaHa

CUMHOPOMOM IIO TOV MpPWYMHE, YTO OHa SIBJISIEeTCS
OTIeuaTKOM (CJIeOM, OTOOpa’keHweM) IIepecTaHOBKM

P(n)=py_1(n), Py_2(n).- Py (N), Py (). DTO 3HAUMT, uTO
110 HoMepy B(n) MoxHo ofrHosHawHO BeraucTh P(n),
ano P(Nn) MOXHO OIHO3HAUHO BEIMMCITE B(N).

T'enepaTop it GopMMpPOBaHNSA IOCIENOBa-
TeJIBHOCTVI IIePeCTaHOBOK IIpeljIoXeH B pabore [3] m
COTIEPKUT:

— reHepaTOp CHMHApoMa - (aKTOpMaIbHBIN
CUeTYMK, Ha BXOH KOTOporo mopmaercs +1 g
BBIUMICIIEHUST HOMepa Kakon CITeyoIten
IIepeCcTaHOBKI;

— mmpeobpasoBaTesib «CUHIPOM - IIepecTaHOBKa»
S(n) > P(n).

VIsBecTHBIE W M3JIOXKeHHBIe B paboTax [2, 4, 5]
aITOpUTMBI (POPMIUPOBAHWS IIEPECTAHOBOK OTIIMYIAIOTCS
HpaBWIaMM BBIIOIHeHWs IIpeoOpasosarmit S(n) — P(n).
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B cootBeTcTBMM ¢ 3TMMU paboTamu, HamnbosIee pPa3BUTHI
MeTOoAE!I POPMUPOBAHNS [TePeCTaHOBOK, OCHOBAHHBIE Ha
moGasrmenv +1 K umcry B(n), uto obecrreumsaer
IepeunciieHre IIepecTaHOBOK B JIEKCHKOIPadIecKoM
mopsike.  Ilpm  atoM  ¢opMmupoBaHMe — KaXKIom
IIOCTIEIYIOIIell  IIepPeCTAaHOBKM  OCHOBBIBAaeTCsS  Ha
Boraycier - B(n)=B(n-1)+1 ¢ nocremyompmMu

npeobpasosarmsimu Bua B(n)— S(n)— P(n).

BrinesreHne HepellleHHBIX 3a4a4

IMTpuHIVIT JIeKCHKOT padiecKkoro IepeyucIeHvs
IepecTaHOBOK ITPUBOAUT K TOMY, UTO IlepecTaHOBKU B
ITOCIIeIOBATeIbHOCTH SIBIIAIOTCS ITpeicKasyeMbIMI. DTO
O3HadaeT, dYTO II0 JHoOOW IepecTaHOBKE MOXXHO
BBIUMCIIUTBL BCe TMOcIeAylole TepectaHoBKmM. Kak
CJIefICTBUe, ~ TaKme  TeHepaTopel He  obOriajmaroT
KpUIITOrpadmIeckovl CTOVMKOCTBIO UM He MOIYT OBITh
VICTIO/Ib30BaHbl B pPsjie ITPaKTMYeCKMX IPWIOKeHUVI, B
YacTHOCTW, B  CUCT€Max PpO3BITPHIIA  JIOTEperr,
KepeObeBKI CIIOPTMBHBIX COCTSA3aHVIVI, TACOBKM KapT B
MIeKTPOHHBIX UTPax, B CHCTeMax KPUITOrpaduieckon
3alIUTH MTHDOPMAaITUIL.

Kpome TOro, orMeruM, UTO  W3BeCTHEI®
aropuUTMBI  OOJTee  TWIM  MeHee TIpWeMJIeMBI I
IlepecTaHOBOK HeOOJIBIION pasMepHOCTH, a C POCTOM
Ppa3MepHOCTH TTepecTaHOBKIM Pe3KO pacTeT pa3sMepHOCThb
3afaun ¥, Kak CJIe[ICTBUEe, 3aTpaThbl BpeMeHV Ha ee
pellleHre, 4YTO [IeJlaeT HEeBO3MOXXHBIM VCIIOIb30BaHVe
TaKVX aJITOPUTMOB B PeXXVMe pealbHOTO BpeMeH.

ITepeuriciieHHBIe OOCTOSITEIBCTBA CTUMYJIMPYIOT
TporiecC CO3JaHMs HOBBIX MeTOHOB (bOPMMUPOBAHVIA
rocJIeioBaTe IbHOCTe IepecTaHoOBOK, KOTOpbIe
S5KOHOMWYHBI I10 BpeMeHWV, IIOPOXXHAIOT CITydaviHbIV
TIOPSIIOK  TIepeunciIeHns IIepecTaHOBOK U 00JafaroT
CBOVICTBAMWM BOCITPOM3BOAVIMOCTH " HerrpesI-
ckasyemoctu. Ilom CBOVICTBOM — BOCITPOV3BOIVIMOCTV
HoflpasyMeBaeTcs BO3MOXKHOCTb MHOTOKPaTHOTO
pasHeCeHHOro B IPOCTpaHCTBe W (WIN) BpeMeHU
BOCIIPOM3BeIeHNs TI0CTIe/IOBaTeSTbHOCT ITepeCcTaHOBOK.

ITocranoBKa 3agaumn

3amavent WCCIENOBaHMS SIBJISIETCS  pa3paboTka
MeTozia POPMUPOBAHMSI BOCITPOM3BOIMMON HeIlpezicKa-
3yeMOVI IT0CIIE[OBATEIIBHOCTH [T€PECTAHOBOK Ha OCHOBE
VICIIOJIB30BAHMSI (DAKTOPMAIIBHOVI CUICTEMBI CUVICIIEHVIS.
ITopoxaeMasi — MOC/IENOBATENIBHOCTh  [I€PECTAHOBOK
IOJDKHA YOBJIETBOPSITH TPeOOBaHMSIM:

— OTCYTCTBUME KOPPESIUY MEXIy CUMBOJIAMU
BHYTPU  II€PECTAHOBKM M  MeXAy  CMeXHBIMMU
repecTaHOBKaMIL;

— mpeobpasosarve B(n)— S, (n)— P(n) momxk-
HO OBITh OJTHOCTOPOHHMM [6]: TIpsiMoe IIpeoOpasoBaHIe
OOJDKHO  OBITh  JIETKO  BBIIOJIHMMBIM, oOOpaTHOe
npeobpasosarne P(n)—>S.(n)—>B(n) 6Ges s3maHus

KJIIOYa JIOJDKHO OBITh HEBBIIOJIHVMBIM 3a IIpHeMIIeMOe
BpeMst M C  VCIOJIB30BaHMEM  OTpPaHMYEeHHBIX
BBIYMCIINTEIIBHBIX PECYpPCOB, a IIPM  WMCIIOIb30BAHNUN
HeImpaBMJIbHOTO KJII04a 1aBaTb JIOXKHBIT pESYJ'H)TaT,'

— [IOCJIE[JOBATEJIBHOCTh  [I€PECTAHOBOK  [OJDKHA
ObITh  HEBOCIIPOM3BOOMMOVI 0e3 3HaHMSA  KJIIOYa
B3aVIMHOVI CBSI3VI CMEXKHBIX [T€PEeCTaHOBOK;

—Kaxpgas u3 M! BO3MOXHBIX IIepecTaHOBOK
TOJDKHA BCTpeYaThbCs B TIoCIIeI0BaTeIbHOCTH
ITepecTaHOBOK C BEpOSTHOCTBIO 1/ M!.

Penrenne 3amaum

ITpexpe Beero:
— OTKaXeMCsI OT BBIIIOJIHEHVISL OIlepalviii Haz
unciom  B(n) w  mepeiigem K - omeparmsM  Haj

cumzpomom S (n);

— OTKa)XeMcsl OT BBIIOJIHEHMsI OIlepaluil BUja
B(n)=B(n—1)+1 (COOTBETCTBEHHO, ¥ OT BBHIYMCIICHVIS

S¢ (n) =S¢ (n—1)+1) u nepeitem K oreparyy Buaa

S (n) =S¢ (n-1)®t,(n), (6)
rae t,(n) - cIydariHOe €NMCIIO, IIpENCTABIIeHHOE B
JecSITVYHOV CUCTeMe CuucleHMs ¥ obo3Hadaroriee
CMeITleHVe  TIOPSAKOBOTO  HOMepa  (POpMMpPyeMom
IepecTaHOBKM OTHOCUTEJIBHO IOPAIKOBOIO HOMepa
IIpeIIIecTBYOIIeVt IepecTaHOBKY Ha OTpe3Ke [O, M !—1]

UVCIIOBOVI OCK; CMMBOJI @ 00O3HauYaeT CIoXKeHVe uvce
PpasHBIX cHCTeM cumciieHns - dakTopuansHon (S (n-1))

VI recsiTiaHOM (t, (N)).

Ciyuainyio  Benmumsy — ty(n)  dopmmpyer
BCTPOEHHBIVI TeHepaTop (IICEBI0) CIy9IalHBIX UVICeTT.
3aMeTuM, YTO ONHMM W3 Cepbe3HBIX IIpersT-
CTBWV, MeMIAOIIMX IIPAaKTUYECKOMY IPUMEHEHNIO
daxTopmaNbHON CUICTEMBI IS BBIUVICIICHWS
IIepeCTaHOBOK, SBJISETCS HeoOXOmMMOCTh 00paboTKM
qricesl, paspsAHOCTb KOTOPBIX IIPEBBIINIaeT HECKOJIBKO
COT JIECATVMYHBIX pa3psmaos (Hampwmep, npu M 2 100).
DTo  OOCTOSTENBCTBO — CTUMYJIMPYET —IIOUCK  ITyTeV,
VICKJTIOYAIOIINX ~ HEeOOXOOMMOCTh  OIepanuit  Hajl
4yc/IaMM CTOJIb OOJIbIION pasMepHocTw. Ilepexom K
omepauvvi Haj, CUHIPOMOM CBOOWUT BBIIOJIHEHVE
HpOL[e):[ypr BBIUVICIIEHVI II€PeCTaHOBOK K OIlepalliaM

Hayt uncmamu 0<b,(n)<i, BepxHee 3HadYeHMe KOTOPHIX

He IIpeBbInaeT M.
Iepexop k Boramctenmo S, (n) =S, (n-1)®t,(n)

opu  olydamHOM  t,(N)  MCKIIOYaeT  JIeKCHKO-
rpadVuecKuit OPSTIOK TlepednciieHyst IlepecTaHOBOK 1
HPUBOIUT K CITydaitHOMY TIOPSIKY WX cJlefloBaHus. B
HOJIyYeHHOM  HOCIeOBATe/IbHOCTM  1epecTaHOBOK
CTemeHb MX KOPPEJSILMM  OIpPEeHessieTcst  CTaTuC-

TUYECKMMM CBOVICTBAMU I10CIIeIOBATEIIBHOCTY CMMBOJIOB

t(n).

OmperniesieHve TpoLedypbl IpeoGpasoBaHMs
S (n) =S¢ (n-1)@®t,(n).

s peaymsavy  LPOLEypPbl  BHIMMCTEHWs
S¢(n) mo smauemmsm S.(n-1) wm t,(n) cosmambr

HpaBVU‘Ia BBIUVICIIEHVIA:
- xaxgoro w3 wmcenn b(n) mo samamHBIM

b (n-1)m ty(n),

— CUMBOJIOB TlepeHOca M3 MIIaJIIIero paspsijia B
crapumi: 7, (n).

ITpaBuia MMeIoT BUJT:

b(n)= ‘bi (n-1)+7z,_,(n)

)

i1’
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rzie [a] - Bruer (ocraTok) umca a o mojtysmo b;

b(n-1)+7z_(n)
(n)=| ——————~, 8
7 (n) i+1 ®
rae [a:l = 11eJj1asd 4aCTb Ynmciia a,
i=1,M -1,

my(n)=t(n).

Ecmt  nmpobs a

% = E(%) + g(%) , T1e E(gj = [%} — 11eJ1as YyacTh L[pOGVI

a a sg —ﬂ - mOpolbHag dYacThb apodm a TO
b’ b)” b P PORI

BeIpakeHw (7) v (8) mpUMyT BUA;:
b(n-1)+r
o 2 (n-1)+ ”n—l(n)

IIpeICTaBUTDh B BUmae

b,(n) = ) (i+1), ©)
m(n)=E W (10)

Oco6eHHOCTHIO TIPUBEIEHHBIX IPaBWI SBJISETCS
TO, UTO OTlepaluyi BEIIMCIIeHVs gvicesT 1o popmyitam (9)
1 (10) BBITIOTHSIOTCS B IECATIUYIHOV CHCTeMe CIVCTIeHVIS.

OOpatiM BHMMaHMe Ha TO, 4TO BCe YWCIIa,
BxofaAnIMe B BbIpaxeHus (7)-(10), He mpesbIIIaOT
3Ha4eHNs, paBHOro M, II03TOMy omepanuy Hafl
CMHOPOMOM JaXe [IIi II€PeCTAaHOBOK  OOJIBILIOV
Pa3sMepHOCTV He BBI3BIBAIOT CJIOXKHOCTEV, CBSI3aHHBIX C
o0OpaboTKOV 3TMX CJI0B. B cBOIO oOuepenp, 3aTpaThl

BpeMeHM ~ Ha  BblUMcIeHuMe  cuEppoma  Sp(n)

ompenersoTCs (M-1)-xpaTHBIM BBIITOJTHEHVIEM
oneparimii 10 (7)-(10) w JMHeVHO 3aBUCAT OT
Pa3MepHOCTH IlepeCTaHOBKIA.

CrletyeT OTMETUTB, YTO BbIpaxkeHUe (6) MOXeT
OBITE MOTIVIVITPOBAHO CIIEAYIONTNM O0pa3oM:

Se(n)=f(Se (n=1))+to(n), (11)
e f(S(n—l)) - HeKkoTopasi (PYHKIMS OT 3HAYEHUS

CVIHApOMa B IIPEABIIYITNI «71-1» MOMEHT BpeMeH.

B coorBercTBMM ¢ 3TMM,  Tponenmypa
MomudUKaIMY CUHAPOMa II€PEeCTAHOBKM JOITyCKaeT
BO3MOXKHOCTB VICITOJIb30BaHVIS CJIETYFOLITVIX ITO/IXOJIOB:

— dpopMupoBaHMe CHHIpPOMa IIepeCcTaHOBKM CO
CIy4aviHBIM ~ CMeIlleHMeM  OTHOCWUTENIFHO  (puKcH-
POBaHHOV YCJIOBHOV HYJIeBOV TOuKM (dopmmpoBaHue
IlepecTaHOBKM c drKcrpoBaHHEIM HyJIeM):
S (n) =S¢ (0)®ty(n);

— dpopMupoBaHMe CUHIpPOMa IIepeCcTaHOBKW CO
CITyJaiHbIM CMelTieHVeM OTHOCUTEJTLHO
MIPEeJIIIIeCTBYIOITeN YCIIOBHOWI HYJIEBOV TOYKM
(dpopmmpoBaHe TIlepecTaHOBKM CO CITyYalHbIM HyJIeM):

S (n) =S¢ (n-1)®t,(n);

— dpopmmpoBaHe CMHOpPOMa II€PEeCTAHOBKM C
MopydbmKaryen CITyYaviHOM HYJIEBOU TOYKU
(dpopmmpoBaHme mepecTaHOBKM ¢ MOAMPUITMPOBaHHBIM
crygaviHeM Hysiem): S (n) = f (SF (n —1)) +ty(n).

QopmupoBaHMe  IepecTaHOBKM C  (puKcH-

POBaHHBIM HYJIEM ITpelyCMaTPpMBaA€T BbIUVICIIEHVE BCEX
IIepeCcTaHoOBOK, CMENIEHHbIX Ha CHyLIaVIHOE 3Ha4YeHue

t,(N) OTHOCHMTENBHO YCIOBHO BHIOPAHHOV HyJIEBOVL
touku S, (0), mpu srom curzpom S, (0) sarpyxkaercs B

MOMEHT TIycKa TeHepaTOopa W He MeHsSeTcsI [0
sapeprieHnss  ero  paborel.  Takylo — MeTomguKy
dopMmpoBaHNS TIOCIEAOBATEIFHOCTY  IIepecTaHOBOK

Oymem 00o03HavYaTh TaKVM obpasom:
(S (n) =5 (0)®t,(n)) > P(n).
OcoBeHHOCTBIO ~ 3TOTO  peXuMma  CHUHTe3a

TIOCITe/TOBATETLHOCTY TIePECTaHOBOK 3aKITIOYaeTcs B TOM,
YTO CTereHb KOPPeISIMM MeXITy IlepecTaHOBKaMi
orpertessieTcs CTaTUCTIYeCKIMM CBOVICTBAMM
II0CIIE/[OBATELHOCTIL CUMBOJIOB  t,(n). B wactHOCTH,

eCjin 11ocjie10BaTeJIbHOCTh CUMBOJIOB tlo(n) ABJIAETCA

CTOXaCTMYECKOW ¥ paBHOMEPHO pacHpesieJIeHHOM Ha
OTpes3Ke [O,M !—l], TO CTelleHb KOPPeJAU MeXIy

ITepecTaHoBKamMy OymeT paBHa (67m3ka) K Hysmo. Ecmm,
Kpome Toro, t,(n) siBisiercss Hempeyckasyemoit (KIod

ee  oOpasoBaHMs  [EPXWUICI B  CeKpeTe), TO
TIOCITETOBATEITHHOCTD TIepeCcTaHOBOK CTAHOBUTCS
HeIpezIcKa3yeMoVl M KpuITorpadiecKy CTOKOT.
PopMupOBaHMEe TNEePecTaHOBKV CO CIIy4YalHbIM
HyJIeM  [OpeoycMaTpuBaeT  BBUMCIEHWE  KaXOou
CJIeYIOIIEeV IIepeCTaHOBKM, HOMep KOTOPOVI CMeIIeH Ha
CTy4anHoe to (n) OTHOCUTEJIBHO HOMepa

HpeJIIIecTByIoIIel IepecTaHOBKM. TaKylo MeTOAuKy
dopmmpoBaHMs MOCTIEAOBATEIBHOCTM  IIepecTaHOBOK

Gymem 00o03HavIaTh TaKVIM obpasom:
(S (n) =S¢ (n-1)@t,(n))—>P(n).
OcoBeHHOCTE ~ TakoOro  peXxmma  CHUHTe3a

IIOCIIE/I0BATEIEHOCTI [IEPECTAHOBOK 3aK/I0YAeTCst B TOM,
YTO COCEHVIE IePecTaHOBKM KOPPeIMpPOBaHbl, UTO
ocobenHo mposBIsieTcst mpu () < M 1. Ognako ecm

BelMamMHa  t,(N)  sABISETCS  HEpeCKasyeMow U
paBHOMEPHO pacIpefie/IeHHOV Ha OTpe3Ke [0, M !—l], TO

IIOCJIEIOBATEIIBHOCTD TIePECTAaHOBOK TakKXXKe CTaHOBUTCS
HerpecKasyemMon.

@opMmupoBaHMe IIepecTaHOBKM C  Moaudu-
OVpOBaHHBIM CquaVIHBIM HyJeM IpenycMmarprBaeT
BBIUMCIIEHVIE  KaXIOV  CJIeAyIOIeNl  IIepeCcTaHOBKY,
CHMHIPOM KOTOPOVI CMeIlleH Ha CjIy4aliHoe 3HadeHle
tm(n) OTHOCUTEJTLHO IIOABEpraeMoro MomudvKaImm

CUHIpOMa IIPE/IIIEeCTBYIOLIEN TepecTaHoBKM. Monndmn-
Kamysl CUHIPOMA BBIIOJIHSETCS B COOTBETCTBUM C
HEKOTOPBIM KJIIOUOM IIpeoOpasoBaHisl, KOTOPHIVI MOXET
mepXxatbcsi B cekpeTe. KiTlou MOXeT pacIiipoCcTpaHsIThCs
Ha TIpyHIy IIepeCTaHOBOK  WIM  IIOJBEPraThbCs
MoMdUKaIMY OT IEPECTAaHOBKM K IIepeCTaHOBKE IO
YCMOTPEHMIO  IIOJIb30BaTeJI. Takyro  MeTOHVIKY
dopMmMpoOBaHNS IIOCIENOBATEIBHOCTI  [IePeCTaHOBOK
OymeM 0O03HaYaTh Kak

(Sr(n)= (S (n-1)) @ty (n)) > P(n).

OcoBeHHOCTBIO 3TOro pexmnma CUHTe3a
IIOCIIeOBATEIBHOCTY [IEPEeCTAHOBOK 3aK/IIOYAETCS B TOM,
YTO 1[I0 CpaBHEHMIO C PEXNMOM (HOpPMUPOBAHIS
[IePeCTAaHOBOK CO CJIyYaViHBIM HYJIEM KOPPeJISLvs
MeXIy COCEQHVIMM IIepeCTaHOBKaMM CHVDKAETCS W
ITOBBIIIIAETCS MX HEITPeCKas3yeMOCTb.
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IIpeoGpa3oBaHMe CMHOpPOMa B IePeCTaHOBKY
S (n)—>P(n).

Onpenenmm IIOPSITIOK IIpeobpasoBaHVISA
CrHOpoMa B HepeCTaHOBKy 11 PEXVMOB OTKPBITOIO U
CKPBITHOTO ITpeobpa3oBaHMsL.

OtkpeIToe  mpeoOpasoBaHwe  CHMHOpOMa B
IIepeCcTaHOBKY  OIMCHIBaeT 00OpaTuMyIo  (PYHKIIUIO

P(n) =G (SF (n)) , IUIsL KOTOPOVI JIETKO BBIIIOJIHAETCS KaK

(P()=G(S¢(n)), max m

(SF (n)= G’I(P(n))) peo6pa3oBaHs.

psiMoe obpatHoe

CkppITHOe  mpeoOpasoBaHVe CHHApOMa B
IIepeCTaHOBKY  OIMCEIBAeT o0OpaTmMmylo  yHKIIIO

P(n)=G (SF (n)) , IUTSL KOTOPOVI TIPY M3BECTHOM KITFOYe
JIETKO BBIMOJTHSIETCS KaK TPSIMOe (P(n) =G (SF (n))) , TaK

u obpaTHOe (SF (n)= G’I(P(n))) rpeo6pas3oBaHsi, B TO

BpeMs KaK obpaTHOe peoOpasoBaHIe

S.(n)=G" ( P(n )) PV HeM3BECTHOM KIIIoUe SBJISeTCs

HEBBIITOJTHMMBIM (VWIN, KaK MUHVIMYM, TPYJHOBBIITOJTHY-
MBIM) 3a IIpMeMJIEMOe BpeMsi ¥ C WCIIOJIb30BaHMEM
OrpaHIYEHHBIX BBIUMCINTETBHBIX PECYPCOB.

Ilempio CKPBITHOTO IIpeoOpa3soBaHMS SIBIISETCS
CKpBITVIE  IIPaBWI,  OIPeHeIONNX  B3aMMOCBS3b
CUMBOJIOB IIpu Iipeobpasosanuu S (n)— P(n).

COBMECTHOe —IIpVIMEHEeHVe Olepauvil  Buia
Se(n)=f (SF (n—- 1)) ®t,(n) (mpy crygaiHOM, CKphIBa-

emom  ty(n)) wm  ckpeiTHoe  mpeoGpasoBamue

S¢ (n) > P(n) oBecrieunBaoT CKpEITVE B3aVIMHOV CBSI3IA
MeXJly [epecTaHOBKaMy (COOTBETCTBEHHO, paspyllaeTr
KOPPEJISILIIOHHYIO CBSI3b MEXJly IlepecTaHOBKamu) MU
CKpBITHE B3aMMHOU cBsisu Mexay P(n) u S.(n) mpwm
npeobpaszoBanvm Buma P(n) — S (n), 49ro, B meroM,
NOBBIIAET ~ CTOVIKOCTb  IOCJIENOBATENIBHOCTI  [epe-
CTaHOBOK.

[lpu npeobpasoBaHMM CUHIpPOMA B Iiepe-
CTaHOBKY BXOJIHOV OOBEKT IpeoOpasoBaHMs — CUHIPOM
S¢(n), KoHeuHp1 TpOmYKT mpeoOpasoBaHus -

nepecraroBka P(n).

st mosicHeHWMsI Tpollecca IIpeodpa3oBaHVIA
OyzeM mcoip30BaTh (B KauecTBe MOJIENN) JIOTOTPOH C
IIapaM, OIVCHIBAaeMBIVI BBIpakeHMeM (4). Bmecto
JIOTOTPOHA C IITapaMy Oy/IeM MCIIOIb30BaTh:

— omepaTMBHOe  3aIllOMUHAOIIee  yCTPOVICTBO
(O3Y);

— ympasistoriee ycrpovictso (YV).

OTKphITOEe IIpeoOpasoBaHiie

Ucnonezyem O3Y, B KoTopoe 1O ajgpecaMm
0,12..,(M2),(M-1) zanumeM II0C/Ieq0BaTeIBHOCTD
n3s M c1oB B HaTypaibHOM Imopsinke - 0,1,2, ..., (M-
2), (M-1). ITonryunm Tabrmiry:

Tabsvma 1
Aupec " conepxq/[Moe I10CJ1Ie10BaTeJIbHOCTU
Anpec 0|12 . | M2 | M-1
Conepxnmoe 0 |1/|2 M-2 M-1

ITycTs viMeeTcst cMHIPOM

S¢ (n)=by_4(n),by_,(n),....6,(n),by(n).

Ha k-om mare dopmmpoBaHmsi mepecTaHOBKM
(mpy  BRUMCIIEHUM k-Oro CMUMBOJIa IlepecTaHOBKM)
BBITTOJTHATOTCS CTIeAyTOIITIe eVICTBIAS:

1. BeiOuipaercs k-oe JI0OBO  CHMTHATypBl — CO
CTOPOHEI CTAPIIMX PaspamIos - by, , ;

2. VI3 O3V cumTsIBaeTcs CJI0BO IO ampecy by, , .
DTo cj10BO sBJIAeTCs k-BIM CUMBOJIOM (OpPMUpPYeMOTt
nepecranoskn, T.e P, =R(b, ) (R(i) - comepxmmoe

sgeviky O3Y 1o i-My azpecy);

3. VIsBiieuenHoe cj10Bo ypansgercs u3 O3Y, a Bce
OCTaJTbHBEIE CJTOBA IIEPEeTVICHIBAIOTCS B COOTBETCTBUM CO
CTIEYIOIIVIM ITPaBVIIOM:

R« R oma0<i<h, , -1
R« R, omaby,  <i<M-k-1.

YkaszaHHasi Ipolenypa BBIIOIHSAETCS I BCex

sHaueHut k or 1 mo M-1.

CkppITHOE MpeoOpa3oBaHe

CkpbITHOEe IIpeoOpasoBaHMe OTJIMYAETCS OT
OTKPBITOTO T€M, UTO IIPU CKPBITHOM ITpeoOpa3oBaHUN B
O3V mo agpecam 0,1, 2, ..., (M-2), (M-1), 3aHOCUTCS He
HaTypaJlbHasi HocjIegoBaTesibHOCTE  umcen 0, 1,2,
..., (M-2), (M-1), a Hekas wuXx IlepecTaHOBKa. OTa
[IepeCTaHOBKM S$BJISIETCS KIIOYOM IIpeobpasoBaHus u
mepxwurcs B cekpere. KiTlod MOXeT pacIpocTpaHSThCs
Ha TpyIIly IIepecTaHOBOK W/IM  ITOIBEPraThCs
MOIMMUKALMI OT IIEPECTAaHOBKM K IIePeCTaHOBKE II0
YCMOTPEHMIO ITOJIb30BaTeIA.

IIpeobpaszoBaHue CUHIpPOMa B IIEPECTAHOBKY,
VICITIOTIB3YIOINlee B KadecTBe KITIoUa IIepPecTaHOBKY CJIOB
HaTypaJyIbHOV IIOCTIeJIOBATEeIbHOCTY 4YVCeN, SKBUBa-
JIEHTHO JIByM II0CJIe[JOBaTeJIbHO BBIIIOJIHSEMBIM IIPOIie-

mypam:  S(n)—P(n) wu mociemyome porenype
IlepecTaHOBKM CMMBOJIIOB  P(N) mo  HeKoTopoii,

IepKallevics B ceKpeTe, TabJInIle IlepecTaHOBOK.
Kpowme Toro, mput cKpbITHOM IpeoOpa3oBaHUM
VICIIOJIb30BaHUM IIPOLIely pbl BUIIA:

(8¢ (n)=f(Sc (n-1)) @1t (n)) > P(n),
KJTI0Y MOIMUMKaIIMI CUHIPOMa IIpU Mpeodpa3oBaHmUM
f(SF(n—l)) TaKXe MOXET XPAaHWUThCS B CeKpeTe ™
COCTaBJISATh YacTh OOITero kimoda mpeobOpasosaHms. B

3TOM cJTy4ae BBITIOJIHEHVe 00paTHOTO IIpeobpasoBaHst
P(n)—>S;(n) Ha HewsBecTHOM KiOYEe HE IIO3BOJISET

vpenTIduIMpoBaTh S (N).

Kimrouom Mopmmdukamuu cuHIpoMa  MOXeT
SIBJIATBCS TIepecTaHOBKa JJIMHBI M, B COOTBETCTBUM C
KOTOPOVI BBITIONIHSAETCS IIpeodpa3oBaHVe IOy deHHO
Ha IIpefibIayIeM Iare IepecTaHOBKU C JaIbHeVIIIM
ee TIpeoOpasoBaHWeM B CHHApPOM. B Takom ciydae
pexuM dopMupoBaHUs IIepPecTaHOBKM C Moaudu-
IIMPOBaHHBIM  CIyYallHBIM ~ HYJIeM MOXeT OBITh

o6o3HaueH Kak (S(n): f (P(n—l))+t(n)) —P(n).
BeiBoamnl

BrmostHeHHOe McCiIefoBaHMe II03BOJILeT cop-
MYJIMPOBATh CIIAYIOIIVIE BEIBOIBL:
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— paspaboTaH MeTOn (POPMIPOBAHIS ITOCIIENOBA-
TEJIBHOCTY ITIepPeCTaHOBOK, OCHOBAHHBII Ha WCIIOJb-
30BaHWV VIS TIPEICTaBIeHNs CUHIAPOMa (POPMUPYeEMOT
IIepeCTaHOBKM IIO3VIIVIOHHOVI CHUCTEMBI CUMCIIEHWS C
¢aKTOpUaIbHEIM ~OCHOBaHWMEM, KOTOPBII 3a CYeT
BBEIEHVISI TOIIOJIHMTEJIBPHOTO TeHepaTopa CJ'Iy‘IaVIHbIX
4ycesI, 3HaYeHMSI C BBIXOJa KOTOPOTO CyMMWPYIOTCS C
CUHJIPOMOM IIpeIbINyIIel IIepeCcTaHOBKY, a pe3yiIbTaT
IAHHOTO IpeoOpa3oBaHMS  OIpedeisieT  CUHIPOM
CIIENTyTOIIEeVT TIepecTaHOBKY, IT03BOJISIET (POPMMPOBAThH
BOCTIPOM3BOAVIMYIO HeTIpesicKa3yeMyIo II0CiiefoBaTesThb-
HOCTh II€pPeCTaHOBOK, O0JIaIAOIIy0 KpUITorpadmm-
YeCKOV CTOVIKOCTBIO;

— pa3paboTaHBl peayM3alUl  IIPEIOKEHHOTO
MeToaga B 3aBVICVIMOCTM oT Buaa Hpouenypm
BBIUVICIIEHNMST CUHAPOMAa CIIEAYIOIIeN IIepecTaHOBKIL
dopMmpoBaHUE II€PeCTaHOBKM € (PUKCUMPOBAHHBIM

mynem (S (n)=S¢(0)®t,(n))—>P(n), dopmmposarme
IIepeCcTaHOBKM co CITyYaviHbIM HyJIeEM
(Se(n)=S¢(n-1)®t,(n))—>P(n),
IIEPEeCTaHOBKM C MOOUMPUIMPOBAHHBIM  CITyYaHBIM
HyJIeM (SF (n)=f (SF (n —1)) @tlo(n)) —P(n);

— paspaboTaHBl TIpaBVIla BBIUVICIIEHUS CYMMBI
daKkTOPMAIIBHOIO M HECSTUHYHOIO YNCIa, VICIIOIb3yeMble
IS dopmmpoBaHT CHHIIpOMa CIIeyIOIIeN
[IepPeCTaHOBKM B IIOCIIEIOBATEIIEHOCTYL;

— paspaboTaHeI Ba pexmMa palOTHI IIpoliecca
dopMmpoBaHMS TIOCIEAOBATEIFHOCTY  IIepecTaHOBOK
(OTKPBITBIVI VI CKPBITBIVI), OTIMYAIOIIVECS TeM, UTO

mapamMeTpel  POPMMPOBaHMS CIIEYIOIIero CUMHApOMa
IIepecTaHOBKM, a TaKXe ITapaMeTphl IIpeodpa3oBaHA

dopMupoBaHe

VK 004.421.5 (045)

CVHApOMa B IIepeCTAaHOBKY MOTYT OBITH OTKPBLITBIMW
VIV  COCTaBJISATh XPaHAIIMIICS B CeKpeTe KITIOU
IIpeoOpa3oBaHIL.
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@aype E.B., I1I16udxuii B.B., Illepba A.I. Memod ¢popmyBanna BiomboproBanoi nenepedbauyBanoi nocaiooBuocmi
nepecmanoBox

Anomayia. Y pobomi npononyemsca menod nobydobu GiomboproBaroi ma HenepeddauyBaroto nocaidoBrocmi nepecmaroBoxk, 140
basyemvca HA BUKOPUCIAHHI NO3UYINHOI CUCMEMU YUCAEHHA 3 (baKmopiaivHolo ocHoBoio 04 npedcmabaeHHA CUHOpOMY
nepecmanobxu. 1as gpopmyBanna cunopomy nacmynroi nepecmanobiu nocaioobrocmi Gukopucmobyenucs 000amxobutl eeHepanop
(nceBoo) Bunadxobux decamrobux uucea. Pospobaero npabusa obuuicaennsa cymu gpakmopiarbroeo i decsimioBoeo uices. Pospobaero
peaizayii 3anponoHobaroeo memoody opmyBanna nocaidobrocmi nepecmarnobox: 3 gikcobanum Hysem, 3 unadkobum Hyiem abo 3
Mmooucgpikobarnum Bunadxobum wnysem. Ilokasano moxaubicms pobomu 3 Gi0kpumum i npuxoBaHum mnopadkom nepembBopeHHs
haxmopiarsroeo 3anucy uucaa 6 nepecmanobry, Gioxkpumum i npuxobanum nopaokom cai0ybanna nepecmanobox Yy pexumi
peasvHoeo uacy.

Katouobi  caoBa: nepecmanobka, eemepamop nepecmanobok, ¢pakmopiasHa  cucmema uucAenHs, Bunadkobe uucAo,
Giomboprobanicms, Henepeddauybanicime.

Faure E., Shvidkiy V., Shcherba A. Method of forming reproducible and unpredictable sequence of permutations

Abstract. In this paper, we propose the method for constructing a repeatable and unpredictable sequence of permutations based on
the use of positional notation with factorial base to represent syndrome of formed permutation. For the formation of syndrome of the
next permutation in the sequence an additional generator of (pseudo) random decimal numbers is used. The evaluation rules of
summing of decimal and factorial numbers are developed. The next implementations of the method of forming sequence of
permutations are developed: with a fixed zero, with a random zero or with a modified random zero. The possibility of working with
the overt and covert order of transformation of the factorial record of number into permutation and the overt and covert permutations
order in real time is shown.

Key words: permutation, permutation generator, factorial number system, random number, reproducibility, unpredictability.
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