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PE®EPAT

Hurnmomuass pabora BiximodaeT 49 crpanun, 10 pucyHkos, 2 Ttabmunbl, 12
VICTOYHMKOB, 5 NPUIIOKEHUH.

Kiawuesbie CJIOBA! [TPOPEXXUBAIOIIN I'EHEPATOP,
CAMOCXKUMAIOIIMI TEHEPATOP, PETHMCTP CJBUI'A, IIEPUOJI
I[TOCJIEAOBATEJIBHOCTH, 3ABUCHUMOCTH PAHI'A OT IIOPAJIKA
MATPUILIBI, GF(2).

O0bekT HCCJICA0BAHMA . BBIXOJHBIC ITIOCICA0BATCIIBHOCTH I'CHEPATOPOB.

eab padoThl: HAX0XKICHUE 3aBUCUMOCTEN paHTOB MaTPHIl OT UX MOPsAKA IMTyTEM
dbopmupoBanusi Matpull Haa nojieM GF(2) u3 BBIXOJHBIX IOCIEAOBATEILHOCTEN
MIPOPEKHUBAIOIIETO U CAMOCKUMAIOIIET0 TeHEPATOPOB.

Metoabl ucc/Ie0BAHUA. MAaTEeMaTHUYECKOE MOJEIMPOBaHUE, JIMHEWHas anreOpa
Hax nonem GF(2), craTUCTHYECKHM aHAW3, aJrOPUTMHUYCCKAs peaau3aius
TeHEepaTOPOB U PACUETOB, Ipaduueckasi UHTEPIPETALUs PE3YIbTATOB.

IMosyyeHHble pe3yabTaThl U WX HOBHM3HA: pa3pa0bOTaHbl U MPOTECTUPOBAHBI
IITOPUTMBI T€HEPAIIUU BBIXOHBIX MOCJIEIOBATEIHLHOCTEN /ISl IPOPEIKUBAIOIIETO
CaMOCKMMAIOIIET0 TeHepaTopoB Ha ocHoBe LFSR, BbIYHCIEHBI 3aBUCHMOCTH
PaHTOB MATPHI[ OT UX MOPSIKA, TOCTPOECHHBIX U3 BBIXOJHBIX OUTOB T'€HEPATOPOB,
YTO JaeT MpEJCTaBlIeHHe 00 MX CTPYKTYpE M HEJIMHEWHBIX CBOMCTBAX, HOBH3HA
3aKJTI0YaeTCsl B KOMOMHUPOBAHHOM NMPUMEHEHUH KPUIITOTpadUuecKoro aHaanusa u
auHelHoM anreOpel Ha GF(2) 11t olleHKH KauecTBa Te€HEPaTOpOB, UTO SIBISETCS
MOJIE3HBIM MPHU MPOSKTUPOBAHUU CTOMKUX KPUNITOTPaAhUUECKUX CUCTEM.

JIOCTOBEPHOCTh MATEPHAJIOB M Pe3yJbTATOB IMIUIOMHOW PpaldoThl. BCe
MOJIyYCHHBIC JaHHBIE OCHOBAHBI HA CTPOro (HOPMAIM30BAHHBIX MATEMATHYECKUX
MOJIEIIAX, MPUMEPHI PEeaTH3alliy TMOCJIeI0BATeILHOCTEH MOATBEPKIAAIOT PadboOTy
TeHEPaTOPOB COTJIACHO TEOPUH, PE3YJNbTAaThl MPOIUIM BEpUPHUKALUIO UYepe3
CTATUCTUYECKUE TECThl, MPUMEHEHHUE PA3JIUYHBIX MPUMUTHUBHBIX MOPOKAAIOIIUX
MOJIMHOMOB YCHJIMBA€T 00OCHOBAHHOCTH BBIBOJI.

O6JsacTh npuMeHeHusi: nHGOpMaIMOHHAsT OE30MACHOCTh, MHXKEHEPHS, HAyYHO-
UCCIIEIOBATENbCKUE NHCTUTYTHI.



POD®EPAT

Jeimiomnas mpana ykimodae 49 craponak, 10 mamronkay, 2 tabminpl, 12 KpbIHIII,
S NpBIKIAIaHHAY.

KirouaBbist CJIOBBI: I[TPAPD/I’)KBAJIBHBI I'EHEPATAP,
CAMACHICKAJIBHBI  TEHEPATAP, POTICTP 3PYXY, IIEPBISA/
ACJIIIOYHACLII, 3AJIEXXHACIHDB PAHTY AJl TIAPAJIKY MATPBILIBI,
GF(2).

AO'eKT nacjielaBaHHs: BHIXaHBIS MACIAA0YHACII TeHepaTapay.

MbaTa npanbl: 3HaX0/KaHHE 3aJICKHACIITY paHTay MaTPBIIl a7 1X MapajaKy MuIsIxaM
dapmipaBanHs wMatpeill Hanx moideM GF(2) 3 BBIXOAHBIX MACSAA0YHACISY
MIPOPEKMBAIOIIETO 1 CAMOCKUMAIOIIETO TeHepaTapay.

Mertaabl nacjieqaBaHHs: MaTdMaThlyHae MajpisiBaHHe, JliHeitHas anreOpa Han
nosieM GF (2), craTeICTBIYHBI aHaMi3, anrapeITMiYHAs paali3allblsi TeHeparapay i
pasinikay, rpadiuHasi IHTIpIPITALIbIS BHIHIKAY.

ATpbIMaHbIfA BbIHIKI i iX HaBi3Ha: pacmpalriaBaHbl 1 MPaTICTaBaHbl aJITrapbITMbI
reHepanpbll  BBIXOJHBIX  MAcHAAOYHACLsLy — s [POPEXKHBAIOMIETO 1
CaMOCKUMAIOIIEeTo TeHepaTapay Ha acHoBe LFSR, Bbutiuansist 3anexHactii panray
MaTphbII] aJ 1X Hapaiky, madynaBaHbIX 3 BBIXOJHBIX OiTay reHeparapay, LITO Jlae
ysynenHe al i1X CTPYKTYpbI 1 HEeNHEHHBIX yiaciliBaclsaX, HaBi3HA 3aKiIrovaeria y
KaMOIHaBaHBIM YIKbIBaHHI KpbINTarpagiyHara aHamidy 1 JiHeWHaid anreOpbl Ha
GF(2) nns ampHKI fKacii TreHepaTtapay, IITO 3'syisernia KapbICHBIM TPbI
MpaeKTaBaHHI CTOMKIX KpbINTarpadiuHbIX CICTIM.

JakjaqHacub MaTIPbIsJIay I BbIHIKAY IBINJIOMHAN NMpanbl: YCE€ aTPbIMAHbIA
JAJ3€HbIs 3acHaBaHbIl Ha cTpora (apMaiizaBaHbIX MAaTAMATBIYHBIX MaadJsX,
MPBIKJIAJBI  plrali3allbli  MacisIOYHACISY TMalBIp/KAIONb Ipaly TreHepaTtapay
NABOJJIE TAHOPHIl, BBIHIKI Mpadlull BephIPIKALBIIO Mpa3 CTaTBICTBIYHbBISA TACTHI,
NPBIMSHEHHE PO3HBIX MPBIMITBIYHBIX —CHApaPKAIolb TMOJUHOMOB  Y3MallHse
abrpyHTaBaHacIlb BHICHOBY.

Bobaacub y:kbIBaHHs: 1H(apMmanpiiiHas Osicrieka, I1HXBIHEPBIS, HABYKOBa-
JACIIeMUbISl THCTBITYTHI.



ABSTRACT

Graduate work: 49 pages, 10 pictures, 2 tables, 12 sources, 5 applications.

Key words: PROGRAMMING GENERATOR, SELF-CONNECTING
GENERATOR, ADVANCE REGISTER, LETTER PERIOD, RANGE RANGE
LOCALITY OF MATRIX, GF(2).

Object of study: output sequences of oscillators.

Objective: finding the dependence of matrix ranks on their order by forming
matrices over the field GF(2) from output sequences of thinning and self-
compressing generators.

Methods of research: mathematical modelling, linear algebra over the field GF(2),
statistical analysis, algorithmic implementation of generators and calculations,
graphical interpretation of the results.

Results: the first and second moments were found using the recurrent formula and
the derivative of the generating function, the results were compared based on graphs
obtained by modeling, and the probabilities of occurrence and non-occurrence of a
series of events were found.

Reliability of materials: all obtained data are based on strictly formalised
mathematical models, examples of sequences implementation confirm the work of
generators according to the theory, the results have been verified through statistical
tests, application of various primitive generating polynomials strengthens the
validity of the conclusion.

The field of application: information security, engineering, research institutes.



