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Bce Bemu B Mupe npencraBisitor codoit mmdp. Best npupona siBnsiercst mpocTo mrgpoM U CEKPETHBIM MUCEMOM.

bnes ne Buxenep «Tpakrar o mudpax»
1. HEJIA PABOTHBI

1. Uzyuurts kpunrorpaduueckue MeToabl aHalli3a alfOPUTMOB 3alIUThl HH()OPMALIUH.
2. HccnenoBaTh anropuTMbl KPUNTOAHAIN3a MOHOAI(PABUTHBIX U MHOTOal(paBUTHBIX
KPUIITOCUCTEM.

3. TlonyuuTh HaBBIKM IPOrPaMMHUPOBAHUS AJITOPUTMOB KPUIITOAHATIU3A.
2. KPATKHUE TEOPETUYECKHWE CBEAEHUA
2.1. MonoandaBuTHBIE KpUNTOTPpaGUIECKHE CUCTEMBI

MOHO&J’I(l)aBI/ITHI)IG KPUIITOCUCTCEMBI HCITIOJB3YIOT IIPOCTBIC onepayuu 3dmMeHbl I

UG pPOBAHUS TaHHBIX.

Hlugpp lezaps
Hcropuveckum mpumepoM mudpa 3amensl sBisercs mmdp Llesaps (I Bek mo H.3.),

onucaHHbIil uctopukoMm [lpeBHero Puma Ceronmem. ['aii FOmmii Llezapp mcnonbs3oBan B
cBOeil mepenucke MHUPpP cOOCTBEHHOro u300peTeHus. [IpUMEHUTENBHO K COBPEMEHHOMY
PYCCKOMY $I3BIKY OH COCTOSUT B CIIeyIOIeM: BhIMUCKIBajcs andasut — A, b, B, I,..., 3atem

1104 HUM BBIIIUCBIBAJICA TOT XK€ aJ'I(l)aBI/IT, HO C IMKIIMYECKHUM CABUI'OM Ha 3 6YKBI)I BJICBO.

ABBIJIEEX3UNKIMHONPCTY® XYL BbIbDIOS
IAEEX3UNKIMHOIIPCTY® XU BbILDIOSIABB.

[Ipu 3ammudpoBannu O6ykBa A 3amensnack OykBoit I', b — [, B — E u tak nanee. Ha-
npumep, cnoso «IAW» npespamanock B cnoBo «YI'M». ITonydarens COOGIIEHHS HCKa
9TH OYKBbI B HWXKHEH CTpoKe M MO OyKBaM HaJ HUMH BOCCTAaHABIIMBAJl MCXOJHOE CIIOBO.
Kitouom B mudpe Llesapst siBnsiercs BenuuuHa cABUTa HUXKHEH cTpoku andasuta. O6006-
mienre mudpa Lle3aps cocTOUT B MCHOIB30BAHUN MPOU3BOIBHOTO HUKINYECKOTO CBUTA U
Pa3IMYHOIO PACTIONOKEHHUS OYKB B HUKHEH CTpOKE:!

¢, =1;+b mod N,

rae C — j-it cumBox mudpa; ij —j-i cumMBo mMUPGpyeMoro coodIeHus (OTKPHITOro TEKCTa);
b — xir04, onpeAeIIOINI BETMYMHY TUKINYECKOTO cBura. MHOraa Takol By mudpa Ha-
3BIBAIOT A0OUMUBHBIM.

Hewugpposanue wuppa npocmoil 3ameH vl



Jlig nemmdpoBaHus aAIMTUBHBIX MHU(POB 3aMEHBI Y00OHO MCIOIb30BaTh YCTONUNBBIE

3aKOHOMEPHOCTH OTKPBITOro Tekcra. K Hambosiee yCTOWYMBBIM 3aKOHOMEPHOCTSAM OTKpPBI-

TOI'0 TCKCTa OTHOCATCS CICAYIOIIHC.

B OCMBICJIICHHBIX TEKCTaxX JII0OOT0 €CTECTBEHHOIO SI3bIKa Pa3INIHBIC 6YKBI>I BCTpE-

YaroTCs ¢ Pa3HOM 4acTOTOM, MPU ITOM OTHOCUTEIbHBIE YaCTOThI OYKB B pa3IU4HbIX

TEKCTaxX OJHOTO s3bIKa OJU3KH Mexay coboil. To ke camoe MOXKHO CKa3aTh M O yac-

TOTax Map, Tpoek OYKB OTKPBHITOrO TEKCTA,;

JIF000M €CTECTBEHHBIN A3BIK 00J1a1aeT U30BITOYHOCTHIO, YTO IT03BOJIAET C OOBIIENH

BEPOSTHOCTHIO «yTaJbIBaTh» CMBICJI COOOIICHUS, TaXKe €CIIM YacTh OyKB COOOIICHUS

HE NU3BCECTHA.

B 1abn. 1 npuBeaeHbl OTHOCUTENbHBIE YACTOTHI N MOBTOpeHUs: OykB andasuta L pyc-

CKOI'O A3bIKAa.

Tabomuma 1

Ne L n Ne L n Ne L n
I1.IT I1.IT I1I.IT

1 A 0,062 12 J 0,035 23 I1 0,004
2 b 0,014 13 M 0,026 24 Yy 0,012
3 B 0,038 14 H 0,053 25 I 0,006
4 r 0,013 15 O 0,090 26 1] 0,003
5 Ji| 0,025 16 I1 0,023 27 b, b 0,014
6 E, E 0,072 17 P 0,040 28 bl 0,016
7 X 0,077 18 C 0,045 29 D 0,003
8 3 0,016 19 T 0,053 30 IO 0,006
9 151 0,062 20 \Y 0,021 31 A 0,018
10 u 0,010 21 ) 0,002 32 | mpoben | 0,175
11 K 0,28 22 X 0,009

Ecau ymopsimounts OYKBBI MO YOBIBaHHMIO BEpPOSTHOCTEH, TO MBI IMOJIYYHMM Bapua-

IUOHHBINA PSIA;
0,E,AU,H,T,C,3,B,J1,K,M,JI,11,V,4,3,bl,5,b,I",4,1,X,X,10,1I1,11,11[,D,D.

YacTtoTHas auarpaMma 3aBUCUT OT si3bika. Hampumep, uist aHTIIUKACKOTO si3bIKa Hanmbo-
nee ynotpedssieMble OYKBBI XapaKTepU3yIOTCS CIEAYIONIMMUA OTHOCUTEIBHBIMH 4acTOTaMH
(B mporieHTax):

E-12,75; T -9,25; R-8,50; | - 7,75, H-7,75; O — 7,50.

YacTtoTHas nquarpamma sIBISIETCS yCTOMYMBOM XapaKTEPUCTUKON TekcTa. 13 Teopun Be-
POSITHOCTEHN CIIEyeT, YTO MPH JOCTATOYHO CJIAOBIX OrPAHUYCHHUSX Ha BEPOSTHOCTHBIC
CBOMCTBa CIy4ailHOTO TIpollecca CIPaBEAIUB 3aKOH OOJBIIMX YHCEN, T.€. OTHOCUTEIbHBIC
YaCTOTHI 3HAKOB CXOJATCS MO BEPOSATHOCTH K 3HAUEHUSAM HUX BEPOSATHOCTEH. ITO BEPHO A
MOCJIEIOBATEIIbHOCTA HE3aBUCUMBIX MCIBITAHUM, JUIs KOHEUHOM, PETYJIIPHOU OJHOPOIHOMN

e MapKOBa. SKCHCPHMGHTBI IMOKa3bIBaIOT, YTO 3TO BEPHO U JJIsI OTKPBITEIX TEKCTOB.



YacmomHuuviti memoo dewuhposanus wu@dpos npocmou 3amMeHbl

MeTto ucnosib3yeT 4aCTOTHbIE XapaKTEPUCTUKU OTKPBITOTO TeKcTa. Eciu ynopsaouuTh
Mo yOBIBAaHMIO YaCTOThl BCTPEYAEMOCTH 3HAKOB B IIM(POBAHHOM TEKCTE U CPABHUTH C Ba-
PHAIMOHHBIM PSIIOM BEPOSITHOCTEH OTKPBITOTO TEKCTAa, TO 3TH JABE IMOCIEAOBATEIbHOCTH
Oynyt Omu3ku. Ckopee BCero Ha MEepBOM MECTE OKaKkeTcs Impobed, aanee OyayT clieIoBaTh
oykssl O, E, A, U. B ciyuae, ecnu TeKcT He OYEHb JJIMHHBIN, TO HEOOSI3aTENBHO MOJTHOE
conajaeHue. Ho B mo0oM cityyae B MEPBBIX M BTOPBIX Psjiax OJAMHAKOBBIE OYKBBI OYyAyT
pacroyiaraTbCsi HeIAJICKO JIPYT OT Jpyra, U 4eM OJvke K Havaiy psaa (dem Oosbiie Bepo-
STHOCTh TOSIBJICHHSI 3HAKOB), TEM MEHbIIE OyJIeT PacCTOSHUEC MEXKIY 3HAKaAMH YIOPsI0-
YEeHHOU MOCIJIEIOBATEIbHOCTH M BAPUALIMOHHOIO Psifla OTKPHITOrO TEKCTA.

AmnanoruyHas KapTuHa HAaOJIIOJAeTCS U Ui Map COCEAHMX OYKB, KOTOpPbIE HA3bIBAIOT
ouepammamu WA ouepagamu. [ noaydeHus: yCTOMUYMBOW KapTUHBI JJIMHA MOCIEI0Ba-
TEJIBHOCTH JIOJKHA OBITh AOCTAaTOYHOM Oosbmioil. Ha cpaBHUTENHbHO HEOONBUINX OTpE3Kax
aHaJM3a KapTUHA cMa3biBaeTcs. bonee ycToMUMBON XapaKTepUCTUKOW OUTrpamMMBbl SIBIISETCS
OTCYTCTBHE B OCMBICJICHHOM TEKCTE HEKOTOPBIX OUTpaMM (3alpeTHBIX OUTpaMM, UMEIOLIIX

BEPOSTHOCTD, PABHYIO MTPAKTUYECKU HYIIIO).

Aneopumm dewugposanus wuppa npocmou 3ameHuvl

Anroput™m aemmdpoBaHus paccMoTpuM Ha mpumepe. [lycTe umeercss cremayromiuii
U POTEKCT:

JIOYAJIb UMBIIMO JIMOMO BHBIMIOII XEMBHIJIXEM JIOCOJIb UCO HA
TBHXATCP bAC AKEMOMO JOKIIOK3XKAMO KII3 PTAIL] TIIbBYHAP TAOTOVH
XEMBOPHUE3 ENMMOBJIHIEE PIOYOB BBEJI COMBHMEYATEOI' TETCAJIIO
BIHPETEC OC OTOY AWWUOTCAI' EWMOBJIHAEE AA SAWUNUOTCE E
POBUIOLIMOTCAT PITHKAITHISAAP 1O bIHXYCA TPOAI' EUMOBHAEE JIBAILIKA
PTAMO JIOKYABEHAJI YOIIIIXOA BHBIMOOY BHBIEA PEKOP bIHXEXHAJIOT
ENMMOBJIHAAA  KOBBJIAUCHIIIIINH3  CAITAMOTTH3  CAITAPEBIEOUMH3
BOJIIIISCABHWH3 BHIKIOI" PEK EMUMOBIIHAEE VJIAAC TPOE THASEMEUAT-
BEA OTOYAMUOTCE E ®CE OTOYAMMUOTCE TEIIIINO PIIE3SC NUH PHOYOB
JIACOKOP XEMBOPHHUE3 EUMOBJIHAEE VYOIIIIXOA bIMHYAUEA EJIADC
OY'BAJIIO E CBAYBAJIH3 TBOBOTCII JTABAKHYE XEMBOPHUNOI"

1. ITocunTaem 4acTOTHl CHUMBOJIOB B IU(PPOBAHHOM TEKCTE.

2. YopsA0YUM CUMBOJIBI IO YOBIBAHUIO YACTOT, 00pa3ys MOCIeA0BaATEIbHOCTD!

Ci, Cp, C3, C4, Cs, ... .

3. 3anumieM moa 06pa3oBaHHOM MOCIEOBATEILHOCTHIO BApUAIIMOHHBINA Psifl BEPOSATHO-
CTeH 3HAKOB B OTKPHITOM TEKCTE.

4. Tlpu nmoctaTo4HO OOJBIIONW JJIMHE aHATU3UPYEMOIro TEKCTa JJIsi TOTro, YTOOBI W3
mu@POTEKCTA MOTYUYUTh OTKPBITHIM, TOCTATOYHO 3aMEHUTH C; Ha TIEPBYIO OyKBY BapHallu-
OHHOTO psifia, C; — Ha BTOPYIO OYKBY BapHAIlMOHHOTO PAJia U T. 1 .



Takast cutyanus OyneT MMeTh MecTO Juisl Haubojee BeposTHbIX OykB. [Iponenas yxka-
3aHHBIE ONEPALNU, MOKHO OOHAPYX UTh, YTO AemIn(PpoBaHHBIN TekcT He yuTaercs. Cieno-
BaTeJIbHO, MaTepHasa Jjs aHaiu3a HeAaocTaTouHo. OcTaercs yraJplBaTh 3aMEHY, MPU 3TOM
MO>KHO YUYHUTBHIBaTh CTaTHCTHUYECKHE OCOOEHHOCTH OTKPBITOrO TeKcTa. B mmdpoBaHHOM
TEKCTE uepe3 mpodes ckopee Bcero OyaeT 0003HaueH Mpobes OTKPHITOro TeKCTa, yepe3 Oy-
kBy O ckopee Bcero o6o3nauena O unu A; uepe3 E — O, E, A; uepes A—E, A wim U u 1.1.

5. Beimumiem mugpoTekeT, a ol HUM — KOJIOHKY HamOoJjee BEpOSITHBIX 3aMEH OYKB.
Uem pexxe BcTpedaeTcsi OykBa, TeM OOJIbIIeH TITyOUHBI HAaJl0 aHATM3UPOBATh KOJOHKY BEpO-
ATHBIX 3aM€H, YTOOBI ObLIa YBEPEHHOCTh, YTO B KOJIOHKE COJCPKUTCS 3HAK OTKPBHITOIO TEK-
cTa.

B paccmaTtpuBaemMoM npumepe KOJOHKHU B3SIThbl TNTyOWHOH B MSATH CUMBOJIOB, HO BBINHU-
CaHbI TOJBKO Il Haubosiee yacThix OykB ( Ta0m.2). Yraganubie OyKBBI JJs Ty OUHBI
aHanu3a 0OJbIIEe S CUMBOJIOB NOJYEPKHYTHI

Ta0mumna 2

Kononxu naubonee seposmuvix 3amen 6yke wugpomexcma

0 p e e
e B a a
Ji| 0) 4 A JI b n b | n 0)
e " K H H e
a H M T T a
Hewugpposanuviii mexkcm
I 0 q e M y H y xK H 0

Mynemuniukamuetole wu@povl npocmou 3ameHul
B mynpTummukaTuBHOM mMpe CUMBOJI 00pa3yeTcs B pe3yibTaTe YMHOXKCHHS 3HaKa
OTKPBITOTO TEKCTa Ha KIIFOY

¢ = (aij) mod N,

rze a — QUKCUpoBaHHOE YU CI0-KIt04Y; N — MOIIIHOCTH andaBuTa.

Ha mepBbIii B3V, ONpEACIUTh KIHOY MIM(POBAHUS JIOCTATOYHO mpocTo. [eicTBu-
TEJIHO, BBIYUCIUM YHOPSIOYCHHYIO YAaCTOTHYIO JAMArpamMmy IMU(PPOTEKCTa U COMOCTABUM
eli BapUAIlOHHBIN PsiJl BEpOATHOCTEH oTKpbITOrO Tecta { bj}. Toraa, cpaBHUB 1Ba Hanboee
BEPOSTHBIX 3HAKOB ATHX IOCIIEJI0BATEIBHOCTEH, MOKHO OIICHUTH KIHOY MIM(POBAHUS IO
PaBUITY

a=cb;* modN.

OpaHaxko U3 TEOPUU YUCENT U3BECTHO, YTO 0OpPATHOE YMCIIO bj 1 MoseT 6T BEMHCTEHO

oxHo3HayHo tonbko korma HOJI(b, N) = 1. B mpoTuBHOM cilydae BO3HHMKAeT HEOIpe-
JICIICHHOCTh WJIM MHOTO3HAYHOCTh peleHus. Hampumep, eciu 3ajiadya COCTOUT B TOM, YTO-
ObI HATH 00PaTHOE YKCIIO IO MOAYII0 26, TO 3TO HE OAHO3HAYHAsS 3a1a4a a1 Z[26].



Appunnas kpunmocucmema
Kpunrocucrema, xoropas g mu(poOBaHUS HCIONB3YET NPEOOpa30OBaHHE MHOXKECTB
Z/NZ Bupna

{ C° aP+bmodN, @D

rae a u b — puKcupoBaHHBIE IEJIbIe YKCIa, 00pasyrolnyue Koy Mu(poBaHus, Ha3bIBACTCS

adhpuHHOI.

Ilpumep. Bamudpyem coobmenue “PAYMENQW?”, ucnonb3ys 26-3HauHbIi andaButT
anrmiickoro s3eika (N = 26). Kimroun mudposanus a =7, ¢ = 12.

Oumdposka coodmienus naet kox : (15. 00. 24. 12. 04. 13. 14. 22.).

[TpeobpazoBanue no npaswiy (1) mpusoaur k (13. 12. 24. 18. 14. 25. 06. 10.) wiu B Oyk-
BeHHoM 3kBuBasicHTe (NMY SOZGK).

UtoOsl pemudpoBath cooOOIIEHNE, KOTOpPOoe 3amuppoBaHo crocodoM adPUHHBIX Mpe-
oOpazoBaHMii, HEOOXOIUMO BBIUHUCIUTH

P°a C+b modN,

~_

e & — obparroe K kmoay amomodNu b =(—a™) b.

OnHo3HA4YHO OOpaTHbIC YKcia MOkHO Haitu, ecnr HOJ[(a, N) = 1, 1.e. au N sBustoTcs
B3aMMHO TIPOCTHIMH 4HciaamMu. B mpotuBHOM citydae Beipa3uth P uyepe3 C He ynmaetcs. Jler-
KO YOeIuThCsI, YTO B 3TOM Ciiy4ae 3amudpoBaHHON OyKBE COOTBETCTBYET OOJIbIIE, YEM O/I-
Ha OyKBa OTKPBHITOTO TEKCTA.

3aoaua xkpunmoananusza

HccrnemgyeTcs TUmoTes3a, 4To MepexBadyeHHOE MIHUPPOCOOOIICHHE TTIOTYISHO C TTOMOIIBI0
adbpurHOTO OTOOpakeHUs: N-3HauHOTrO andaButa. TpeOyeTcs ompeaeauTh K4 cooOIe-
HUS U IPOYECTh COOOIIEHUE.

JlaHHYTO 3a7]a9y MOXHO PEIIUTh, UCTIONB3Ys PE3yIbTaThl aHAJIN3a YaCTOTHI TOBTOPCHHUS

CHUMBOJIOB B NIPUHSATHIX paHee MU(PPOBKaX.

IIpumep. TlpennomnoxuM, uyto npu N = 26 (anrimiickuii ajadaBur) B paHee MPUHATHIX
mudpoBkax Hanbosee yacto BcTpeyaetcs OykBa “K”, BTOpoil o 4acToTe MOBTOPEHUS SIB-
nsiercs Oyksa “D”. JlornuHO npeanonokuTh, YTO 3TH OYKBBI COOTBETCTBYIOT HanboJiee yac-
TO BCTpEYaIOLIMMCS B aHIJIMICKOM si3bike OykBam “E”, “T". PacnonoxuB OyKBBI MO HX
udpoBbIM SKBUBaIeHTaM U 3aMeHUB P u C B aemndpoBanbHbIX popMyiax, MOIyYUM:

10a +b =4mod 26,
2a + b =19 mod 26.

BrruuTas BTOpoe paBeHCTBA U3 IEPBOTO, MIPUXOJUM K COOTHOIICHUSM:



7a =11 mod 26,
a =7"11 mod 26.
Hanee, Berancissa b’ = (4 —10a) mod 26, moxkHo nerdpoBaTh coodIIeHne Mo GopMyie

| P =4 +18 mod 26

B o6miem ciyuae npu kpunroaHainize aQpUHHBIX CUCTEM 3HaHUE YaCTOTHOM JuarpaMMbl

JBYX HanOoJjee 4acTO BCTpEeyaromuxcs OyKB MOXKET OKa3aThCs HEOCTAaTOYHO. JTO MPOUC-
XOIHT B TOM CITydae, KOTJa HECKOJIbKO BO3MOKHBIX IIPe0Opa30oBaHMid NAIOT OJWH U TOT Ke
pe3ynbTar. B 3TOM ciiyyae HEOOXOAMMO MCIOJIB30BaTh CMBICIOBOE Jeln(poBaHue cooo-

IICHUS.

Huepaguvie npeobpasosanus

Enununel cooOrieHnii, cocTaBieHHbIE U3 IBYX OyKB (0JIOKM), Ha3bIBalOTCS AUrpadaMu
(ourpammamu). Ecim Bech TEKCT MMEET HEYETHOE KOJIUYECTBO OYKB, TO 4TOOBI MOJYYHThH
1eJ10€ YUCIIO AUrpadoB, UCTIONB3YIOT 100ABICHHUE B KOHIIE TEKCTa 0CO00M OYKBBHI.

Kaxxnomy nurpady ctaBsaT B cooTBeTCTBUE LU(POBOI skBUBaeHT. [IpocTeitmuii ciocod
MOJIy4eHUs IUPPOBOTO IKBUBAJIIEHTA — UCTIOJIb30BaHUE MPE0Opa30BaHus BUIA

XN+Y,

rae X —ugpoBoi SKBUBAJIEHT NepBoil OykBHI B turpade; Y — undpoBoil SKBUBAJIEHT BTO-
poii OykBbI B AUrpade.

Hanpumep, coobmenne qurpad “NO” umeet nudpooii sksuBaient 13 26 + 14 = 352.

Apunnusvie npeobpazosanus ouepa@Hulx coooueHull
udposanue nurpadHbIX COOONIEHNUN OCYIIECTBISETCS MO MPaBUITY

C=aP+bmodN? 2)

Ecmu N He uMeeT 001X MHOKUTENEH ¢ @, b, TO BO3MO)kHA OfiHO3HAYHAs JeHIH(PPOBKA CO-
OOIIeHUS IO MPaBUITY
P=a C+b mod N?,

rae a =a ' modN°u b’ =-a" b mod N°

Jlanee ocyuiecTBisieTCs IEPEBO U3 AUTpaPHOro OJI0Ka 10 IPABUILY

C=xN+y.

[Tocie yero ompenenstoTcs OYKBBI 10 UX HU(GPOBBIM SKBUBAJICHTaM X H Y .

IIpumep. Ecnu B 26-3Ha4HOM aHIIIMICKOM alipaBUTE UCIOIb3YETCs MU(poBaHUE

C= 159 P + 580 mod 676,
to aurpad “ON” umeet nudposoii sxkBuBaneHt 14 26 + 13 =377 u nocne 3amn@poBKH MO-
JTydaem
159 377 +580 mod 26° ® 359.



Kpunmoananusz ouepagnvix apgpunnvix npeobpasosarnuti

[Ipn nmpoBeneHNN CTaTUCTUYECKOI0 KPUIITOAHAIN3a MCIOJIb3yeTcsl HHGOpMalus O Jac-
TOTHOM aHaju3e (4acToTe MOBTOPCHHMS) AUrpadoB B S3bIKE M B MEPEXBAUYCHHBIX IIH(POB-
kax. Hanmpumep, ecnu ucnonb3yercs 26-3Ha4HbIN aHTTUHCKUIN an(aBUT, TO CTATUCTUYECKHUI
aHaju3 rnokaseiBaet, uyto aurpadsr “TH” “HE” — nanbonee yacto BcTpevaronuecs. 3uanue
ABYX map aurpadoB mUGpoBKH M03BoIIsIET (HE BCera OHO3HAYHO) pacIIupoBaTh cooOIe-
HUE.

Ilpumep. B kadecTBe MCXOAHBIX JAHHBIX MCTOJB3yeTcs 27-3HA4HBIA anidaBUT, B KOTO-
pom 27-M 3HaKOM siBjIsieTcst mpooOen. Kaxapnil qurpad coOTBETCTBYET 1IEIOMY YUCITY B JIMa-
nasone (0 — 728), u mudpoBoii FKBUBAJICHT ompeaensercs mo dpopmyne (27 X +y). Craru-
CTHUYECKHI aHanu3 mudPOBOK MOKa3aj, 4To Haubojee YacTo BCTpevaroTcs aurpadsl BUaa
“ZA”, “1A”, “IW”. CraTuCcTHYECKUI aHAJIW3 aHIVIMMCKOIO SI3bIKAa ITOKAa3bIBAET, YTO B 27-
3HaYyHOM aJihaBUTE HAMOOJIBIIYIO YACTOTY MOBTOPEHUS UMEIOT codeTtanus “E mpoben”, “S
npoben”, “nmpoben T". Ilpeamonaraercs, 4ro ucnoyib3yercs adhGuHHOE OTOOpaKEHUE IS
¢ poBaHUS COOOIEHUS.

3aoaua. Onpenenuts K04 aemudpoBanus u npountaTtsh coodiienue “NDXBHO”.

Pewenue. TIpoBepsieTcs runoTes3a, 4YTo TEKCT U MIK(POBaHHOE COOOIIEHNE CBS3aHbI Mpa-
BUJIOM

C=aP+bmod 729,
a nemnppoBaHe OCYIIECTBISETCS MO MPABUITY
P=aC+b mod 729,
rae a, b — xmoun mudposanus, a a , b — kmoun aemudpoBanus.
3Has pe3yNbTaThl CTATUCTUYECKOTO YACTOTHOIO aHalli3a, MOKHO COCTaBUTb TPHU ypaB-
HEHUSI
675a + b’ =134 mod 729,
216a +b =512 mod 729,
238a +b =721 mod 729.
Pemas ganHyto cucteMy ypaBHEHUH, MOJIYYUM CIIEIYIOIINE COOTHOIICHUS:
459 a' = 351 mod 729,
437a =142 mod 729.
[TepBo€ COOTHOIIICHNE PUBOIUT K HEOJHO3HAUHOMY pe3yibTary (27 pemenwuii). 13 BTopo-
IO COOTHOLIEHUS, MCIONb3ys anroput™m EBKiIuaa ans ompeneneHuss OOpaTHOTO 4YuUCIa,
MOYKHO HalTH
a =437 142 mod 729® 362 142 mod 729® 374;
b" =134 675 374 = 647 mod 729.
[Ipumenus kiroun AemrdpoBanus K aurpadam NpuHATOro muGpPOBaHHOTO COOOIIECHHUS,
noyuuM ND = 354® 365; XB = 622® 724; HO = 203® 24. Jlaiee MOXXHO 3amucaTh
365=13 27 +14,
724 = 26 27 + 22,
24 =027 +24.
CnoxuB BMecTe, moiyanM TekeT coodienust “NOWAY™.



Onpenenum KiI04H mudpoBaHus
a=at=374"1=614 mod 729:;
b=-a'b =-614 647 mod 729 = 47 mod 729.

2.2. MHoroandaBuTHbIe IUPPHl U METOAbl UX aHAJIU3a

Hlugp ecammuposanus

[Iycts OykBbI andasuta | ynopsgoueHsl B HEKOTOPOM ecTeCTBEHHOM nopsiake. [Ipose-
neM oru(dpoBKYy OYKB U CIIOB, IIOCTAaBUB B COOTBETCTBUE Ka)0i OykBe ee MuppoBOil HIKBU-
BaJICHT (Hampumep, MOPSIKOBBII HOMep OYKBBI B aJihaBUTE) U KaXIOMY CIIOBY — HabOp Co-
OTBETCTBYIOIIUX HU(POBBIX HKBUBAJICHTOB OyKB. MHOXECTBO BceX LU(POBBIX CIOB B aj-
daBuTe onpenenuM Kak MHOXECTBO KOHEUHBIX IMOcienoBaTelbHOCTER (iy,i,,...,0,), [ J- TL.

Jlns xmrova (rammel) g =0,,9,,...,0, ONPEICITUM wu@p camMmuposanus Kak Habop duces
fo (sl ) = Vi Yoree Vi

rae y, =i, +g; modn, n=||.

Hlugpp Busxcenepa
udp BuxeHnepa MOKHO CUMTATh pOJOHAYATIbHUKOM IU(poB raMMmupoBaHusi. CyThb
nepBoHavaibHOro mudpa BrukeHepa MOKHO MOSICHUTH CIEAYIOMKUM 00pa3oM. Beimuiiem

JATUHCKUHN angaBur:

ABCDEFGHIIKLMNOPQRSTUVWXYZ .

B xauectBe kiroua BeiOepeM yucio 15792. 1o 4uciao MepUOIUYECKUA BBIMTUCHIBAETCA HA
OykBamu OTKpBITOro Tekcta (oaHa 1udpa Hax OykBoii). [Ipu mmppoBaHun OyKBa OTKPBITO-
ro TEKCTa 3aMCHseTCS Ha OYKBY, CTOAIIYIO OT Hee crpaBa (IMKIUYECKH) B aj(aBUTE HA
PacCcTOSHUH, OIPeEIsIEMOM COOTBETCTBYIoMIEH g poii kintovya. Hanpumep, npu 3ajaHHOM
kmoue cinoBo  «CIPHER» mnpespamaercs B mm@poBaHHYIO MOCIIEI0BATEIbHOCTD:
«DNWQGS».

JlanpHelmas MoJepHHU3alUs MpuBeia K mudpy MoaylIbHOro raMMmupoBaHus. [IponHy-
MepyeM OykBbl andasuta: A =01, B =02, C=03,..., Z = 26. [IpoBeaem ounudpoBKy cioBa
«CIPHER», conoctaBuB kaxxaoi OykBe cioBa Hudpy ee nmopsiAKOBoro Homepa B ajipaBure:

«CIPHER» ® 03.09.16.08.05.18.
[Tpumenum omepariuio MoaybHOro ciokeHus mo (X + z) mod N, rae N — momrHoCTh ajda-
Buta (s paccmarpuBaemoro mpumepa N = 26). Beimuinem kmou 15792, nepuoaudecku
MOBTOPSS €ro MoJ OUU(PPOBAHHBIM OTKPBITHIM TEKCTOM, M CII0)KMM COOTBETCTBYIOIIUE YHC-
na. [Momyunm mmdporekct 04.14.23.15.07.19., 49TO COOTBETCTBYET COUYETAHHIO OYyKB
«DNWQGS». I1pu pacmnppoBaHun KIIOU BHIUUTAETCA U3 IU(POTEKCTA.
[Ipennonoxum, 94To andaBUT OTKPHITOrO TeKcTa (iy,iy,i,,is,...) COCTOUT U3 N CUMBOJIOB.

KiIro4oM KpUNTOCHCTEMBI ABIISIETCS MOCIENOBATENBHOCTL Ky, K ,...,K M3 HEKOTOpOro yucia

L cumBonoB. KaxnomMy 3HaKy OTKpPBITOIO TEKCTa U KJII0Ya TIOCTaBUM B COOTBETCTBUE HEKO-
TOPBIA BBIYET 1O MOAyJt0 N. Torma kpunrocucreMy BukeHepa MOKHO MOJyYUTh IO ITpa-
BUITY



y(t) =i, +k, modn.

HamoMH#M, 4TO CyMMUPOBaHHE 110 MOAYJIIO YaCTO HA3bIBAIOT FTAMMHPOBAHUEM, a
caMmy KJIFOUEBYIO MOCIIEI0BATEILHOCTh — raMMoi. TakuM o0pa3oM, cuctemMy
Bmxenepa MOKHO TpaKTOBaTh KakK IMIU(P raMMUPOBAHUS, TIPH 3TOM KJIHOY
(Ky,...,K ) paccmaTpuBaetcs kak ramma (¢,...,q ).

Hewugpposanue wuppa cammuposanus
B ocHoBe MeTo10B nemmdpoBaHus MU(PpPOB raMMUPOBAHUS JISKAT aJITOPUTMBI OII-
peeseHus Mepruojia raMMbl 110 U3BECTHOMY 3allIu(poOBaHHOMY TeKCTY. JlJist
TAJTbHEHUIIET0 U3JI0KEHHMS TT0JIEC3HO BBECTH TaKOE MOHITHE, KaK UHOeKC CO8Nna-
OeHusl.
[Tycte | — HexoTOpHIH andaBut. Muoexcom cosnadenusi IOCIEA0BATEILHOCTH

J =gy, ey T |V Ha3pIBaeTCS BEJIMUMHA
| F(F-1
IC(J) :g I( I ) ,
1 N(N-1)

rae F —dacToTa BcTpeuaeMocTu OYKBHI | B TOCIEI0BATENFHOCTH J (KOJTUYECT-

BO MO3UIIMH, HA KOTOPBIX CTOUT OYKBa I).
W3 onpenenenus caeayer, YTO UHAEKC COBIACHUS MOCIIEI0BaTEIbHOCTH J paBeH
BEpOSATHOCTU P, (i; = ij.) COBIMAJIeHUsI OYKB JaHHOM MOCJIEA0BATEILHOCTH Ha

CIIy4ailHO ¥ paBHOBEPOSATHO BBIOPAHHBIX MecTax j,j 1 LN,jt j . Yucno
F (F - 1) xapakTepu3yeT KOJUYECTBO BO3MOXKHBIX OJIATONPHUSATHBIX COOBITUI
(i; =i, =i), a uncno N(N-1) — komuecTBO Beex BO3MOKHBIX BBIOOPOB Iap yrio-

pAIOYEHHBIX MeCT ( j, j ) B MOC/IEI0BATEILHOCTH J.
Bbynem npeamnonarate, 4To OYKBBI ajaBUTa OTKPHITOTO TEKCTA | OTOXKIECTBIISIIOTCS C
nx Homepamu (o1 O z10 |I|- 1) npu pacmonoxeHnn OyKB B CTAHIAPTHOM TIOPSII-

ke. YUepes P, =(P,,..., PM) 0003HaYMM BEpPOSITHOCTHOE pacmpeiesieHue Ha |, riae

P; — BeposTHOCTH OYKBBI | B CO/IepKATEIbHBIX OTKPBITHIX TeKCTax. BEIOOPKY 13
BEPOSTHOCTHOI'O PACIIPEICACHHS OMPEICINM KaK peau3alnio CIydaiHON BbI-
oopku A(N) = (ay,...,an) U3 reHepaaIbHON COBOKYITHOCTH pacrpeaeacHus Po.
JIist MHACKCaA COBIACHUS CIPABEIMBO CIICAYIONIEE COOTHOIICHHE:

1| L I
IC(A(N»=5%® &P,

OnpeneneHue nmepuoaa raMMbl 10 3aJJaHHOMY MUQPOTEKCTY

OnuH 13 IpUEeMOM, YCKOPSIFOLTUMA Mpolece Aemnu(poBaHus, COCTOUT B ONPEICTICHUN
MepHOo/Ia raMMBI IO 3aJaHHOMY IIHU(PPOTeKCTy (MO0 yCcTaHOBICHUH (pakTa ee
HENCPUOANYHOCTH). ICXOIHBIMH JaHHBIMU TSI PEIICHUS 3TON 3aa4H SBIISAIOT-
csi: A(N) = =(ay,...,an) — otkpsithiil TekceT; G(N) = (¢,...,0 ) — ramMmma u3 MHOXe-
ctBa U, B = by,...,by — 3ammudpoBannsiii Teket. PaccMoTpuM Hanbosiee U3BECT-
HbIE METOJIbI OLICHKH TIePUOa TaMMBI.



Cmamucmuyeckuu memoo

CratucTHYEeCKU METOJI OCHOBAaH Ha Iiepebope BO3MOKHBIX 3HAUCHUH Tepruoaa u
pEIIeHUH JIJIs1 KaKI0T0 3HaUEHUsI TIEPHOJIa 3a/1a4H <0 NepeKpblmuu» — ycTa-
HOBJICHUHU (paKTa TOTO, YTO JIBA 33JaHHBIX MIU(POTEKCTA MOTYUEHBI 3aTudpo-
BaHHEM JIBYX OTKPBITBIX TEKCTOB OJTHON TaMMOM.

Memoo uepecnepuoorno2o 6bluumanusl
Jlnst mpoBepsiemoro nepuoja d oOpasyeTcs BCoMOTaTelibHas TIOCIeI0BATEIBHOCTD
b,-bg by-Dbyy,nb-b b yger = Digerr N=ld+r.

L
BbIunTaHue 1 CI0XKEHHE IIPOBOLSTCS 110 MOAYIIO ||| HOMEpOB GYKB, yIOpSIIO-
YEHHBIX B €CTECTBEHHOM pacnojoxeHuu. Tak Kak b, =a, +g;, TO B Clry4ae uc-

TUHHOTO neproja d raMMbl oJy4aeM
b -b.s=2a- a3,

i moooro ji{L..,(1- Dd+r}, T.e. BcrmomMorareibHas I0CIeI0BaTEIbHOCTD SB-
JSIETCSL PA3HOCTBIO JIBYX OTKPBITHIX TEKCTOB. [Ipu ciiyuaiiHOM BBIOOpE 3THX OT-
KPBITHIX TEKCTOB BCIIOMOTATEIIbHAS TIOCIICIOBATEIIBHOCTD TOXKE SIBJISICTCS CITY-
YaliHOM, BEPOSITHOCTHOE pacrpeieicHue OykB (HOMepoB) KOTOpoi paBHo P
(TUIIOTE3A H(0)).

Ecnu d He siBnsieTCS MCTHHHBIM TIEPUOIOM TaMMBbI, TO

bj - bj+d :aj +gj - aj+d - gj+d '

MOHO JOMYCTHTb, YTO CUMBOJIBI TAMMBI BRIOMPAITUCH NPH MTHU(PPOBAHUN HE3ABUCH-
MO U BCTIOMOTATeIbHAS MOCIICI0BATEILHOCTh HE SBIISICTCS Pa3HOCTHIO IBYX OT-
KPBITHIX TEKCTOB. B 3TOM cityyae mpemnosaraercsi, 4To BCIIoMoraTebHas mo-
CJIEI0BATEIBHOCTD SIBJISIETCS CIIy4YailHOW He3aBUCHMOM BHIOOPKOH M3 paBHOBE-
positHoro pacnpenenenus | (TUITIOTE3A (H(1)). OtHocuTensHO BcrioMora-
TEJILHOM MOCJICIOBATEIBHOCTH PEIIACTCS CTATUCTUYCCKAS 3a7aua — IPUHSATHS
runote3sl H(0) i H(1). B nepBom cityuae Benuunna d sIBISIETCS HCTHHHBIM
MIEPUOJIOM, BO BTOPOM CITy4ae — HET .

Memoo Kacucku

JlaHHBII METO OCHOBAH Ha TOM, YTO €CJIM TaMMa JIOKAJIbHO TIepHoANYecKas (hyHK-
1M, TO JIBE OJMHAKOBBIC M-TPaMMBbI OTKPBITOTO TEKCTA, OTCTOSIINAES IPYT OT
JpyTa Ha pacCTOSTHUE, KPAaTHOE MEPUOJTY TaMMBbI, OYIyT OJMHAKOBO 3aITu(po-
BaHbI B HEKOTOPHIC OJIMHAKOBBIC M-rpaMMbl, HAXOISIIIHECS Ha TOM XKE paccTos-
HUU ApyT OT aApyra. [losBiaeHue e 0JUHAKOBBIX M-TpaMM B IIH(PPOBAHHOM
TEKCTE 10 APYTHM MPUIUHAM MajaoBeposTHO. CienoBaTeabHo, OOIBITNHCTBO
PACCTOSTHMM MEXTy OJTMHAKOBBIMH M-TpaMMaMH JICITUTCS Ha MUHUMAJTbHBIH
nepuo. [ToaToMy Ha MpakTHKE B Ka4eCTBE MPEIOIaracMoro IEpPHoIa TaMMbI
paccMaTpHUBAIOT HAUOOJIBITUN OOIINN JEIUTENb JJIMH OOJIBITUHCTBA PACCTOSI-
HUH MEXy TOBTOPEHUSIMH M-TpaMM. DKCIIEPUMEHTHI MIOKa3aIu XOPOIIYIO Ha-
JCKHOCTh ATOTO METO/Ia, €CIIHM B IMH(PPOTEKCTE UMEIOTCS IIOBTOPCHUS TPH-
rpaMM B M-TpaMM TIpA M, OOJIBITIE TPEX.



llepsoiii memoo @Ppuomana
[TepBeiit MeToq @puMaHa COCTOUT B TOM, YTO JUIS TaHHOTO MU poTekcTa B BhIumC-

asiroT uHaeke coBnaaeHus | C(B) u cpaBHUBAIOT €ro ¢ BETHYHMHAMU
N-d gpe NA-DI 4155
d(N-2) 7, " (N-1d]l]
[Tpu nocrarounoit 6au3octu |C(B) k 01HOM U3 ATHX BEJIMYUH MPU HEKOTOPOM d
IPE/IoJIararoT, YTo IePUo/1 paBeH 3Tomy d.
C TOYKHM 3peHHS CTATUCTUYECKOU 000CHOBaHHOCTH, Beauunny | C(B) MoxHO cpaBHU-

BaTb C BBIPAKCHUCM
C(1+DIr+1(-D(d-1) o C(#DIr+I(0-)d-1) 1
B V(TR A (VS T

d=123...,
IOJIYYEHHBIM 111 N =Id +r.

Merton xapakTepusyercs ciiaboit 3 PEeKTUBHOCTHIO, UTO OOBSICHAETCS TEM, YTO Ma-
TeMAaTHUYECKUE OXKUAHUS MHACKCA COBMAACHUS MU(PPOBAHHOTO TEKCTA JJISI
kiacca U meproaudeckux raMM (puKCHpOBaHHOTO reproja d coBmaaaoT co
3HAYEHUSIMU aHAJIOTUYHOTO ITapaMeTpa s LEJIOro psaa pa3InyHbIX KIIACCOB
raMM.

Bmopou memoo @puomana

DTOT METOJ] OCHOBAH Ha BHIYMCIICHHH MHJICKCA COBMAJCHUS, KOTOPBIA COCTOUT B OII-
poOOBaHMY BO3MOYKHBIX ITEPUOJIOB CIACAYIONICH cxeMbl. J[s mpeamonaraemMoro
nepuoja d BeimuckiBatoT d MOANOCICI0BATEIBHOCTEH

bl b1+d b1+2d
b2 b2+d b2+2d
bd bd+d bd+2d
I[JUI Ka)I(IIOﬁ IMoAITIOCJIIC 10OBATCIIBHOCTU IMOACUHUTHEIBACTCA €€ NHACKC COBIIAJICHH . EC'
JIM BCC UHACKCHI COBITIAACHHUSA B CpeI[HCM 6JII/13KI/I K 3HAQUYCHHU IO
1o
_a RZ ’
d i
T.C. K cpeﬂHeMy 3HAYCHHUIKO MHACKCA COBIIAJICHM A CﬂyqaﬁHBIX HII/I(I)pOTeKCTOB,
HOqueHHBIX C IOMOIIIBKO TAMM HepI/IOIIa 1, TO HpI/IHI/IMaIOT BCJII/ILII/IHy d 3a UC-

TUHHBIN MEPUOJ], B IPOTUBHOM CITydae ONMPOOBIBAIOT APYTYIO BEIUYUHY TIEPHO-
Ia.

Memoo Bl
[Ipemaraembplii METOT OTIPECIICHHUS TIEPUOIa TAMMBI IT0 H3BECTHOMY HIH(PPOTEKCTY
B cocTouT B ciieayrommeM.
BhIMKCBIBaIOTCS BCE MAaphl HOMEPOB |, | , U1 KOTOPBIX b, = b, ITycts [1(B) — mHOXe-
o
cTBO TakuX map. OueBuaHo, |71(B)|=q F(F - 1), rne Fi —yacToTa BcTpeuaeMo-
i
ctu OyKkBHI | B mudporekcre B.
Kax ot mape (], ] ) u3 I1(B) ctaBuTCS B COOTBETCTBHE paccTosiHUE I (], | ), paBHOE
a0COJTIFOTHOM BEJIMYMHE PA3HOCTH MEXKAY | U | . Miercs MakcuMaabHOE 110



morHocTr moaMuoskectso 11(B, d) map B I1(B), Takoe, uTo UX pacCTOAHUS
r(j,j) UMEIOT HEKOTOPBIH OOIIUI HAMOOBIIHK AenuTeb d, OTIHYHBIH OT 1.
IToxcunThiBaeTCs BeIUUUHA

HUBIII(B,d) :M
N(N - 1)
U CPAaBHUBACTCA C BEJIMUMHOUN
C(-DIr+1(1-D(d-1) o
= P

rae |, r onpenenenst paBenctBoM N = | d+r. Eciin 9Ti BemnuuHbl OIM3KH, TIPH-
HUMAaECTCsI TUIIOTE3a O TOM, UTO MK POBaHKE IPOBOIUIOCH raMmMoi riepuoaa d.

3.  KPATKOE OIIMCAHHME OCHOBHbLIX OITEPATOPOB ITPOI'PAMMHOI'O
OBECIIEYEHUA AJITOPUTMOB KPUIITOAHAJIM3A

IIporpaMMHO€e oOecrieueHrE aIrOPUTMOB KPUIITOAHAIN3a HAIMCAHO B CPELIE
MAPLE. [Iporpamma coctouT u3 Habopa noanporpaMm 0a3oBbIX aITOPUTMOB
KpunronpeoodpazoBanuii. Huke npuBouTCs epeyeHb OCHOBHBIX MOATNPO-
IpaMM.

Iloonpozcpammel Kpunmoanaiuza MOHOANDABUMHBIX UUPDOS:
fregCounter — BEIUMCIIAET YACTOTHYIO TUArpaMMy 3aJaHHOTO TEKCTa,

caesarrule — BeIonHsaeT mmbponpeo6pa3013aHI/Ie MMOCJIACA0BATCIIBHOCTH 110 aJITOPUT-

my Lle3aps;
monoalph — BeimosHsIET TPeodpa3oBaHus OYKB TEKCTa B LIU(PHI;
encodemonoalph — mudpyer OTKPBITHIH TEKCT B COOTBETCTBHH C KJIIOYOM M ajro-

puTMOM mudponpeoOpazoBaHus;

caesarkeyfinder — onpenensier kmou mudpa Le3aps mo 1BymM OykBaM COOTBETCTBEHHO
YIOPSIOYCHHONW YaCTOTHON JuarpaMMbl MIM(POTEKCTa W BapUAIMOHHOTO psijia BEPOST-
HOCTEUW OTKPBITOTO TEKCTA;

multrule — BBIMOJIHSET MyJIBTUIUIMKATUBHOE MIH(POITpeoOpa3oBaHue;

Maxcorr — BeIOMpaeT MpearoiaracMblid K04 MUGPOBaHKUS M0 MaKCUMAILHOMY 3Ha-
YCHUIO KOPPEISAIUOHHONW (QYHKIIMU YIOPSAOYCHHONW YaCTOTHON JUarpaMMbl MiudpoTekcTa
Y BapUAIIMOHHOTO PsiJia BEPOSITHOCTESH OTKPBITOIO TEKCTa,;

multkeyfinder — onpenenser kmou key mudpa, mas 3TOro mpeacTaBiIseT KPHUIITO-
npeobpazoBanue kak Y = key*X, mocine yero Beramciser kiod key = Y/X, npu 3ToM mpo-
rpaMMa HaXOJUT OOpaTHOE YKMCIIO MJIM MHOXKECTBO IMPEIIOJIaracMbIX OOpPATHBIX YHCEI IO
moxayiio N ;

affinerule — Bemomnusier agpurHOE MIKbpONpPEeoOpa3oBaHNUE;

affinekeyfinder — BerumciseT mpeamonaraeMeiii Kirou adduHHOrO MHdponpeodpaszo-
BaHUs 10 JBYM OyKBaM YacCTOTHOH JuarpaMMbl MIU(PPOTEKCTAa W COOTBETCTBYIOIIAM UM

IByM OyKBaM BapUallMOHHOTO DPsia BEPOSATHOCTEH OTKPBITOrO TeKcTa. AQUHHBIA mHp



MpeCTaBIsieT cO00M KOMOMHAIMIO aJAUTUBHOTO M MYJbTUIUIMKATUBHOrO mudpos. Kirou
muppoBaHUS MOKET OBITh OIpe/IeieH, UCTIONb3yA 3aBucuMocTh AX + B . Tlpeanonoxum,
4YTO UMeeTcs ABa cuMBoia mudporekcra Y1 =A*X1+Bu Y2 = A*X2 + B. MoxHO BbI-
qucIuTh Kioun mudposanus A u B, ucnone3ys X1, X2, Y1,Y2 cnegyrommm o6pazom.
Beruucnum (Y1 —Y2) = A*(X1 — X2), nocne yero onpenenum A = (Y1 —Y2)/ (X1 - X2).
[Tpu atom B = Y1 — A*X1. 3amerum, uto ecim (X1 — X2) nenut 26, TO UMeeTCs HECKOIb-
KO pEILICHUH;

invertaffinekey — Beruncisier kiarou paciiudpoBanus st adpduuaHOro mudpa mo mnpe-
noJlaraeMoMy KJIto4y muGpoBaHusl.

Iloonpozpammsl Kpunmoanaiuza MHO20ANPABUMHBIX WUPDPOE:
vigen_enc — BeInojHseT mupoBaHUE OTKPHITOTO TEKCTA 0 NMpaBuiy BrkeHepa,;

vigen_dec — pacmudpoBbIBacT TEKCT MO MpaBuily BrokeHepa;

index_of coincidence — BeIYucIsieT MHAEKC COBIIAICHHUS,

freq, subfreq, sortfreq, topfreq — BEIYUCIAIOT YHOPSIOYCHHYIO YaCTOTHYIO JHarpamMmy
3aJ]aHHOTO TEKCTa,;

guesskey — npoBepsieT TUIIOTE3y O JUTUHE KITFoua UG POBAHHUS;

friedman, friedman2 — BeimosHsAOT anroputMel OpupMaHa MO MPOBEPKE THIIOTE3BI O
JUTUHE KITF0Ya,;

kasiski — BeimostHsieT ainroputM Kacucku;

keylist — hopmupyeT MHOKECTBO BO3MOXKHBIX KITFOUCH;

keyletters — BeiOMpaeT BO3MOYKHBIEC KITIOUEBBIC 3HAKH,

caesar —mmdpyeT TekcT 1o npaswty Llesaps.

4. COAEPXXAHUE U IMTOPAJOK BbIITOJIHEHUSA PABOTHI
4.1. Conepxanue paboThl

4.1.1. VI3yuyuTh NPUHUUI MOCTPOEHUS METOJOB KPUNTOrpadUyecKOoro aHaiu3a ajro-
PUTMOB MOHO- U MHOT'0aJ1()aBUTHOTO MU (PPOBAHUS.

4.1.2. VI3yunTh OCHOBHBIE ONEPATOPbI MPOTPaMM KPUIITOAHATIU3A.

4.1.3. CocTaBUTh MPOrpaMMbl aJITOPUTMOB KPUIITOAHAIIM3a MOHOAN(aBUTHBIX MIK(POB
U TIPOBECTU UX MOJICIIMPOBAHHUE C IMOMOIIBIO MPOrpaMMHOro makera Maple mo 3amaHHbIM
OTKPBITHIM U IIU(GPOBAHHBIM TEKCTAM.

4.1.4. CoctaBUTh IPOrpaMMbl aJIFOPUTMOB KPUITOAHAIM3a MHOT0ad(aBUTHBIX MIHU(-
POB U MPOBECTH MX MOJEIMPOBAHHE C MOMOIIBIO MporpaMMHoro nakera Maple mo 3aman-
HBIM OTKPBITHIM U IIH(PPOBAHHBIM TEKCTaM.

4.1.5. TlpoBecTu aHaINU3 MOTYYEHHBIX PE3YJIbTATOB MOJIEITUPOBAHUS.

4.1.6. BpINOMHUTH pacYETHYIO YacTh J1a00paTOpPHOM pabOTHI.



4.2. [lopsiaok BIOJHEHUS pabOTHI

4.2.1. MooenuposaHrue u ucciedogarue aicopummos KpunmoaHaiu3da mo-
Hoanpasumuslx wuppos

4.2.1.1. CocTaBuTh U OTJIAIUTh MPOTrpaMMy MOJEIUPOBAHUS AJITOPUTMOB KPHUITO-
aHaJM3a aJJMTUBHOIO, MYJbTUIIMKATUBHOIO M adPuHHOrO muppoB C HCIOIH30BAHUEM
nporpamMmmHoro makera Maple.

4.2.1.2. TlocTpouTh ynops10U€HHBIN BapUallMOHHBINA Pl OTKPHITOrO TEKCTA.

4.2.1.3. TlomyuuTh OT MpernoaaBaTesis UCXOHbIe U POBAHHBIE TEKCTHI.

4.2.1.4. BplUUCIUTH yHOPSAOYEHHBIE YACTOTHBIE TUArpaMMbl 3allu(pPOBAHHBIX TEK-
CTOB.

4.2.1.5. OueHuthb mpeanojiaraemMble KIOYM HMUGPPOBAHUS U pacmiudpoBaHUs UCCIIe-
TYyE€MBbIX TEKCTOB.

4.2.1.6. TlombiTaThcsi pacmuppoBaTh HCCIEAyeMble TEKCTbI, MCIOJb3Yys B KauecTBE
KpUTEPHsI OCMBICIIEHHOCTh JAen(poBaHHOTO TekcTa. B ciyyae Heynmauum aemu@poBaHUs
BHECTU KOPPEKTHUBBI B AJITOPUTM KPUITOAHAIM3A U IIOBTOPUTH MOMNBITKY JEMIH(PPOBAHUS.

4.2.1.7. TlpoBecTu aHaIU3 MOJTYYEHHBIX PE3YJIbTATOB U OLEHUTH 3PPEKTUBHOCTH HC-
CJIETyeMbIX METOJIOB KPUIITOAHAIH3A.

4.2.2. Mooenuposarue u ucciedosarue aicopummos Kpunmoaraiu3a MHO20-
angasumusvlx wuppos

4.2.2.1. CoctaBuTh M OTJIAAUTh IPOrpPaMMy MOJECIUPOBAHUS AITOPUTMOB KPHUIITO-
aHanm3a mudpa BrkeHepa ¢ UCmob30BaHUEM MPOrpaMMHoro nakera Maple.

4.2.2.2. TlonyuuTh OT MpernoaBatesis UCXOHbIe ITU(PPOBAHHBIE TEKCTHI.

4.2.2.3. TlpoBectu aHanu3 muppoBaHHBIX TeKCTOB Metogamu Opunmana, Kacucku u
BIII.

4.2.2.4. BpluuciauTh mpeanojiaraeMble KIOYM MU(POBaHUSA U pacliuPpOBaHUs HC-
CJIETyeMbIX TEKCTOB.

4.2.2.5. Vicnonw3ysi pe3ynbTaThl, MOJTy4YEHHBIE B 1.3, MOMBITaThCS paciiu@poBaTh
TEKCT, UCMOJb3ysl B KaUeCTBE KPUTEpUS MOITYYEHHE OCMBICIEHHOTO TeKcTa. B ciydae He-
yAauu Jemu(ppoBaHUs BHECTH KOPPEKTHUBBI B aJIFCOPUTM KPUIITOAHAIN3Aa U MOBTOPUTH IO-
NBITKY JeH(PPOBAHHUS.

4.2.2.6. TlpoBecTu aHaNN3 MOITYYEHHBIX PE3yIbTATOB U OLEHUTH 3(PPEKTUBHOCTH HC-
CJIETyeMbIX METOJIOB KPUIITOAHAIH3A.



4.3. PacyeTHas 4acTh

I. Ucxoouvie dannvle. [lepexBauyeHHOE COOOIICHUE UMEET BH/T
“DXM SCE DCCUVGX ”.
[IpoBepsieTcs rumoTesa, 4To COOOIIEHNE COCTABICHO ¢ MOMOIILI0 adGUHHBIX TUTpadoB
B 30-3HaUHOM aipaBUTE AHTIUICKOTO SI3bIKA, B KOTOPOM:
OykBbl A—Z UMEIOT YUCJICHHBIC SKBUBATICHTHI 0—25;

npoben=26,

?=27,

1=287,

* =29 (tabi. 3).

Tabnuna 3

A B |C |D|E |F |G |H|Il |J |[K|L M [N O |P |Q
o |1 /2 |3 (4 |5 |6 (7 |8 |9 |10|11 |12 |13 |14 |15 |16
R |S |T |(U|V |W|X |Y |Z ? ! “
17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 | 29

YacToTHBIN aHAIW3 TIOKa3all, YTO HAaMOOJIee YacTO BCTPEUAIOIIUMHUCS AUrpadamu B paH-
Hux mudporekcrax Opuum “M mpoben”, “U mpoben” “IH”. Tlpeanonoxum, 4To B aHTIHIM-
CKOM TEKCTe Haubojee 4YacTo MOBTOPSIOIMMMHCS aurpadamu sBiswoTcs “E mpoben”, “S
npoben” u “mpoben T”.

3anaHue:
a) HAWTHU KITFOYM JCIU(PPOBAHUS U IPOYECTh MEPEXBAUCHHOE COOOIICHNUE;
0) HaiiTi kroun mmdpoBanus u 3amupposath coodmienue “YES I'M JOKING!”

4.3.2. Hcxoonwie oannvie. [lepexsaueno coodmienue «[[HTU»
[IpoBepsieTcs rumoTesa, 4To COOOIIEHNE COCTABICHO ¢ MOMOIILI0 adGUHHBIX TUTpadoB
B 33-3HaYHOM ajipaBUTE PyCCKOTO si3bIKa (TadI. 4).
Ta0muna 4

A|b |B |l | |E |E |[X |3 |U |U |K |J|M|H |O |II
0O |1 |2 |3 |4 |5 1|6 |7 |8 |9 |10|11 |12 13|14 |15 |16

P |C |T |V |© X |II U4 |II/Il|B |BI |b |D |O|A
17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 | 32

YacToTHBIN aHAJIW3 paHHUX HIHUPPOTEKCTOB M0KAa3ajl, YTO HanboJiee 4acTO BCTPEUAIOLIUMUCS JU-
rpadamu 6btmu “LS”, “BIT”. [Ipennomnaraercs, 4To B pyCCKOM s3bIKe HarOoJiee 4acTo MOBTOPSIIO-
muMucs aurpadamu seisrores “HO”, “ET”.

3amaHue:
a) HAlTH KJIIOYH JeIIM(PPOBAHUS M TPOUYECTh MEPEXBAUCHHOE COOOIICHHE;



0) HaiiTi KTroun mmdpoBanus u 3amuppoBaTh cooduienue “IIpoduis 3amuTer” .
5. COJEPXAHUE OTYUETA

5.1. ®opmynupoBKa 1eIH paboThI.

5.2.  Bribop u 060cHOBaHUE BHIOpAaHHBIX METOJOB KPUIITOAHATIU3A.

5.3. (CxeMbl aNrOpUTMOB KPUIITOAHAIH3A.

5.4. Pe3ynbTaThl KpUNITOAHAIN3A U JCIIUPPOBAHUS.

5.5.  Ouenku 3¢p(HEeKTUBHOCTH HCCIEAYEMBIX aITOPUTMOB KPUIITOAHAIH3A.
5.6. PacuyerHas yacTb.

5.7. BrIBogbL.

6. KOHTPOJIBHBIE BOITPOCBHI

6.1. IlosiCHUTH CYIIHOCTh METOJIOB KPUITOAHAIN3a MOHOAI(PABUTHBIX MIH(PPOB.

6.2. TlosicHUTH CYIIHOCTH METOJOB KpHUNTOAHAIM3a MHOTroan(aBUTHBIX MHU(POB Ha
npumepe mudpa Buxenepa.

6.3. Ilouemy anroput™m KpuntomnpeoOpa3zoBanus BirkeHepa MOKHO paccMaTpUBaTh Kak
raMmmupyroui mudp?

6.4. Kak cBs3ana ctpykrypa mudpa Bukenepa u mudpa Liezaps?

6.5. [louemy npumenenue nurpados nossimaeT 3GHEKTUBHOCTH cucTeM MKdpoBa-
HUS?

6.6. Kaxumu xapakTepuCTUKaMH OLEHUBAETCA YPOBEHb 3alUIIEHHOCTH MU(POB ram-
MUPOBaHUS?

6.7. TlpoBenute cpaBHUTENBHBIN aHann3 MeTof0B ®puamana, Kacucku u BIII.

6.8. IlpoBenuTte CpaBHUTENIbHBIN aHAINW3 YPOBHS 3aIUIICHHOCTH aJIUTUBHOIO, MYJIb-
TUIJIMKATUBHOTO U a(UHHOTO MHUPPOB.

6.9. Kak MomHocTh andasura BiauseT Ha 3QPEeKTUBHOCTh KpUNToaHaIU3a ahPUHHOrO
mmndpa?
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