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BBEOAEHUE

CMOCOBbI NEPEOAYU NHOOPMALIMU ALPECATY B TAUHE OT APYIUX nuu

CosgaTb abconoTHO HaaeXHbIN, HEAOCTYMHLIM ANS APYrMX KaHasr CBA3W MeXay
aboHeHTamMu (HegoCTUXMMas 3agada B COBPEMEHHbLIX YCNOBUX)

Ncnonb3oBatb 06LWEAOCTYNHbIM KaHan CBA3WM, HO CKPbITb caM (akT nepenadu
nHcopmauum  (paspaboTko  Takmx CpeactB W METOAOB  3aHUMMaEeTcs
cTeraHorpadus).

3. Wcnonb3oBaTb 06LLEAOCTYNHbIN KaHan CBA3W, HO nepefaBaTb MO HEMY HYXXHYIO
NHdopMaLuno B UBMEHEHHOM BUAE, YTOOLI BOCCTAHOBUTL €€ MOr TOfbKO agpecar
(paspaboTkoM MeToAoB LWNGPOBaAHUA MHGOPMaUMKM C UENbi €ee 3aluTbl oT
HEe3aKOHHbIX NOofb30BaTenen 3aHMMaeTcs Kpuntorpadus, ABnsoWasca COCTaBHOM
4YacTbHO KPUMTOSIOrUN).




1. OCHOBHbIe NOHATUA KpunTorpadunyeckon 3awmntbl MHpOpMaLumn

OcHoBHbIe 3agaun Kpuntorpadunn:

OGecneyeHne KOH(PMAEGHUMANBLHOCTU AaHHbLIX - NpeobpasoBaHME AaHHbIX, MNpwU
KOTOPOM npoyMTatb WX MOryT TOSMbKO 3aKOHHble nofb3oBatenu, obnagarowme

COOTBETCTBYHOLLUNM KJTHOHOM.

OGecneyeHne LENOCTHOCTU OaHHbIX — rapaHTUM TOro, YTO MpU nepedadye wUnNu
XpaHeHUN aaHHble He 6biny MoaMdULMpPoBaHbl NOMb30OBaTENEM, HE UMEILLIMM Ha 3TO
npaea.

OGecneyeHue ayTeHTUUKaALUU - NMpoBepKa NOASIMHHOCTU CYyOBLEKTOB Npu obMeHe
OaHHbIMMW.

Ob6ecneyeHne HEBO3MOXHOCTM OTKasa OT aBTOpPCTBa — MpegoTBpalleHne
BO3MOXHOCTU OTKasa CYObeKkTOB OT COBEPLUEHHbIX UMM AencTtBun (OBbIMHO —
HEBO3MOXHOCTW OTKasa OT Noanucu nog AoKYMEHTOM).

OTa 3agaya HeoTgenvMa OT [OBOWCTBEHHOW — obecneyeHUe HEeBO3MOXHOCTU
npunucbiBaHUA aBTOPCTBA.



2. KNACCUDPUKALNA AITTOPUTMOB LULN®PPOBAHUA

ANroputMbl WK poBaHna

TaHonuek LncppoBaHue ¢ Kro4oM

CummMeTpUdHoE AcUMMETpUYHOE
MoTouHbIe Wipbl BnoyHble Wigppel
LLngppbl 3amMeHsbI Wngppel nepectaHoBKK CMelLaHHble LWngphl

no ooemy nHdbopmMaummu, HeM3BeCTHOU TPeThbEeN CTOPOHE:

lUncpp Ha3biBaETCS TaWHOMUCLIO, €C/AU  HaPYWUumen NOMHOCMbK HEeU38ECMeH  an2opumm
8bINO/THEHHO20 Had coobujeHuem npeobpa3ogaHus,

KpuntorpadmyeckuMun Hasbigaom aneopummbl WUGPOBaHUS, 8 KOmOpbIX caM  an2opumm
npeobpal3osaHull WUPOKO u3gecmeH U dAocmyneH 0ns uccriedogaHuli Kaxdomy xenatowemy, a
WwugposaHue npoussoduMcs Ha OCHO8E K/KYa, U3BECMHO20 MO/LKO OMNpasumento U nosy4amento
UHghopmauuu. 3




2. KNACCUDPUKALUNA ATTTOPUTMOB LLULMOPOBAHUA

Nno cTeneHn UONEeHTUYHOCTU Knoyeun ansa wndpoBaHna n aewmndpoBaHUs :

B CUMMETPUYHbLIX KPUNTOANropuTMax KIKYW, LUCNob3yemblie Ha nepedarowel U npuemHol

CMOPOHaX, NONMHOCTLI NAEHTUYHbI.
Takou KN4 HeceT B cebe BC MHGopMaumio o 3awndpoBaHHOM COOOLIEHUN U NOITOMY He

OOMmKeH ObiTb M3BECTEH HWUKOMY, KPOMe ABYX Y4YacTBYWIWMUX B 3alMIEHHOM OOMeHe

UHdopmaLmen CTopPoH!
B acummeTtpuyHom wwudpoBaHun AnA WKGPPOBAHMA MPUMEHAETCH OAWMH KNKOY, a AnA

AewmndpoBaHns — opyrom.

]
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2. KNACCUDPUKALNA AITTOPUTMOB LULN®PPOBAHUA

no cxeme obpaboTku noToka UHhopmauun:

MNoTo4yHbIn wWKndp (stream ciphers) obpabarbiBaeT MHGOPMaUUO MOBUTHO -
nosly4mB nopuuto n3 MPOM3BOSIEHOIO KoSfindecTBa our, MOXET
3awmndopoBatb/geindpoaTs ee. MoTouHble WnNdpbl YO0OHLI B KaHanax ces3u, rae
npouecc nepegadn nHgopmaumm MOXET obpbiBaTbCSA B MNPOWU3BOSIbHLIA MOMEHT WU
3aTeM 4Yepes3 HEKOTOPLIN MPOMEXYTOK BPEMEHU NPOAOIKATLCSA AanbLUe.

[TobutoBasi obpaboTka nHdopmaumn aBnaeTcs Hea(dEKTUBHON, Koraa UMeeTcH
BO3MOXXHOCTM ONA napannenbHon obpaboTku.

B aTux ycnoBmsax NnpMMeHsoT 6noYHble Wndpbil.

BnoyHble wndpbl (block ciphers) moryt npumeHATLCA TONMbKO ANA 06paboTKu
NHdOpMaLMKM CTPOro onpeaeneHHoro obbema. Pasmepsbl 6noka: 64, 128 nnn 256 ourt.

LUndopoBaHune 6510K0B NPOM3BOSIEHOINO pasmepa HEBO3MOXHO!

BnoyHble WKUdpbI

*  Wndpbl 3aMeHbl (MOACTAHOBKK) - XapakTEPU3YKTCA TEM, YTO OTAESIbHbIE YacTu
coobuweHns (OykBbl, cCnoBa, 4ucna W [Op.) 3aMeHSTCa ApyrmMn  OyKBamu,
4yucnamu, cMMBonamMn U T.4.

*  WKNdp NEPECTAHOBKM - NpeobpasoBaHUS N3 KOTOPOIro U3MEHSIOT TONbKO NOPSA0K
cnegoBaHUsl CUMMBOSIOB MCXOOQHOMO TEKCTA, HO HE N3MEHSIIOT UX CaMUX;

*  KOMBWHMPOBAHHbIE LLUNMPBI. 3



2. KNTACCUDOUKALINA AITTOPUTMOB LLULNOPOBAHUA

Tunbl WNUdPOB NOACTAHOBKM :

1. OpgHoancgaBUTHbLIN WP NOACTAHOBKN (LWMAP NPOCTON 3aMeEHbl) — LWndop,
Npyu KOTOPOM KaxAblh CMMBOJST OTKPbLITOMO TEKCTa 3aMEeHSEeTCH Ha HEKOTOpbIn,
JoMKCUpPOBaHHbIN MPU JAaHHOM KItoYe CMMBOI TOro Xe andpasuTa.

2. OaQHO3BYYHbIN WK(P MNOACTAHOBKM MOXOX Ha oaHoandaBUTHLIM  3a
NCKITIOYEHMEM TOr0, YTO CUMBOJST OTKPLITOrO TEKCTA MOXET OblTb 3aMEHEH OLAHUM
N3 HECKONMbKMUX BO3MOXHbIX CUMBOJSIOB.

3. NMonurammHbIN WP NOACTAHOBKM 3aMEHSIET HE OAWMH CUMBOSI, a UENyto
rpynny.

4. MHoroancdaBuTHbIn WP NOACTAHOBKA COCTOUT M3 HECKONbKUX LWUppoB
NPOCTON 3aMEHDbI.

LlLUncdp npocton 3ameHbl - NPOCTON MNOACTAHOBOYHbLIN WP (MOHOANdaBUTHLIN
lWndp) — Knacc METOOOB LWK(PpOBaHUS, KOTOPble CBOOAATCA K CO34aHUK0 MO
onpeaenéHHoMYy anroputMmy Tabnuubl WKM@POBaAHMUA, B KOTOPOM ANs Kaxaow OyKBbl
OTKPbITOro TEKCTA CYLIECTBYET EANHCTBEHHAA CONOCTaBneHHas en bykea LUNAP-TEKCTA.

LLiIndopoBaHue 3aknto4aeTcs B 3aMmeHe BykB cornacHo tabnuue. ns paclumndpoBku
OOCTaTOMHO MMETb Ty Xe Tabnuuy, nmbo 3HaTb anroputMm, MO KOTOPOWM OHa
reHepupyeTcs.

K wndpam npocTton 3amMeHbl OTHOCATCS MHOrne cnocobbl LNpoBaHnS, BO3HUKLLNE
B APEBHOCTU UNU CPEOHEBEKOBLE.

N5 BCKPbITUS MOAOBHBIX LWMPOB MCMOMb3YEeTCH YACTOTHbLIN KpUNTOaHanus3. 3




3. MIPEOBAPUTEJIbHbIE MATEMATUYECKUE SAMEYAHUA

3agava 1. ConoctaBbTe OyKBbl PYCCKOro n natuHckoro andgaButa ¢ ux
HOMepoOM B andaBurTe.

3apava 2. (tect IQ AnseHka 1-36) BctaBbTe oTcyTCTBYHOLWME OYKBbI

" 3

E K

3apaua 3. (tect IQ AnseHka 3-35) BctaBbTe oTcyTCTBYHOLWME OYKBDI

3apayva 4. (TecT 1Q Ansenka 1-39) Mpoaomkute GyKBEHHYIO NOCNEA-CTb:
ATA OAEA3ANA _
3apaua 5. (tect IQ AnseHka 2-10) BctaBbTe nponyLweHHYO OyKBY
ATrXJnc_
3apava 6. (tect IQ AnseHka 2-39) BctaBbTe nponyLweHHY0 OYyKBY
bBO_ N
3apaua 7. (tect IQ AnseHka 3-10) BctaBbTe nponyLweHHYO OYyKBY
JIMHKP3 ® _



3. MIPEOBAPUTEJIbHbIE MATEMATUYECKUE SAMEYAHUA

3apaua 8. Hautu: -17mod 26=... 48 mod 26= ... 279mod 26= ...
-17mod 33=... 48 mod 33= ... 279mod 33= ...
= OCTAT(48;26)
3agaya 9. Hantu mynstunnukatuBHo-obpatHoe 37'(mod 26)= ...
PeweHue: 3*X=1mod 26 => X=(1+26%k)/3,
k=1,2... noka X He CTaHeT uenbiM... X=9

B cnoxHbix crniyyasx — anroputm HaxoxaeHua HOL Esknupal

17 'mod 33= ... 2 'mod 33=... 5"'mod 39= ... 4 "'mod 39=...

Ona npumeHeHna ¢yHkumn OCTAT(...;...) OT cTeneHHbIX (YHKLUMN
MO>XHO BOCMNONIb30BaTbCA BblpaXXeHUeM:

x= x1 + x2 => a*x = a*(x1+x2)

mod (x;d) = mod[mod(x1;d)*mod(x2;d)]



3. LHIW®P LUE3APA

[Mpy WwWndpoBaHUM UCXOLHOrO TEKCTA Kakaas OykBa 3aMeHAETCA Ha ApYryto OykBy
TOro Xe andaBuTta. 3amMeHa OCYLLUECTBAETCA MyTeM CMeLeHUs no andasButy OT
ncxopHom byksbl Ha K BykB. Llesapb ncnonb3oBan wugp 3aMmeHbl Npu cmeLleHnn K= 3.

Ymncno Bcex BO3MOXHbIX 3amMmeH NI,
rae N — yucno 6yks B andgasuTe.

[lnsa natnHckoro andasuTa
261=4-10%6=2218
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3. LHIW®P LUE3APA

Lundp Llesapa c knroyeBbIM CFIOBOM

B naHHou pasHoBuaHoCTU wndpa Llesapsa knwod 3agaetcs Yncnom k (0<=k<=n-1) n
KOPOTKUM KIOYEBbBIM CITIOBOM UK NpeanoXXeHnem. BeinncebiBaeTcs andpaBuT, a Nog, HAM,
HayMHaa ¢ k- no3vuuun, knr4veBoe cnoBo. OcTaBlumecss OyKBbl 3anncbiBalOTCS B
andaBUTHOM MNOpsaKe NOcne Kn4YeBoro cnosa. B ntore mbl nonyyYaem noactaHOBKY
ona  kKaxoon 6ykBbl. TpeboBaHume, 4TOObl BCe OYKBbl KMHOYEBOro crioBa Obinn
pasnuU4YHbIMKU He 0bsi3aTenbHO, HEOHBXOAMMO TOMNbKO 3anucbiBaTh KIHOYEBOE CroBo Oe3
NOBTOPEHMA OANHAKOBLIX OYKB

KNn4yeBsoe CroBo —
k=2

cxogHbin andgasnt

3ameHeHHbIV andbaBut

Vcxoanbinn TEKCT: npuMep mu@poBaHIs

3amn@poBaHHBIN TEKCT:  MMIKIM (PIPMUKD3IDb



4. AODOUHHAA KPUTITOCUCTEMA

ObobuieHnem cuctembl Llesaps apndetca adpdouHHasa kpuntocuctema. OHa
onpependerca AByMsa ducnamu a n b, rge 0<=a, b<=n-1, n - MOWHOCTL andasuTa.
Uncna a n n gormkHbl 6b6ITb B3aMMHO NPOCTLI, HAaNnpuMep Ansa andasuta pyccKoro A3bika
(N = 33) Koadhb(PUUNEHT a MOXET NpuUHMMaTb TONMbKO 3HA4YEHUs!, B3AUMHO MPOCTble C
yucnom 33: 1, 2,4,5,7, 8,10, 13, 14, 16, 17, 19, 20, 23, 25, 26, 28, 29, 31, 32.

NMPUMEP n=33,a=2,b=5, mamambinapamy
PELUEHUE: npouenypa wucdposanuna L; = (a*T; + b)(mod 33) = (2*T; + 5)(mod

33)

npoueaypa aewndposanusa Tj = (LW - b)* a”' (mod 33)
a (mod 33) = 2" (mod 33) =17 =>

| | AaP-ENN HaalalTal=>e=i1%0/ 1"

A M A M M Yy
MCXOAHbIU TEKCT B Yucnax 14 13 14 21

MCXOAHbIN TEKCT

pe3ynbtat wudgp-a 6es mod 33 31 33 47
LWNcppOBaAHHbIN TEKCT B YMCnax 33 31 33 14
wncpoBaHHOE coobLeHne g a g 3 g g A M

LWNcppOBaAHHbINA TEKCT B YMCnax 33 33 30 31 7 33 14
pe3ynbtat gewncp-a 6e3 mod 476 34 476 425 442 34 34 476 153
MCXOAHbIN TEKCT B YMcnax 1 14 29 13 1

MCXOAOHbIU TEKCT A M n



5. KBAOPAT NOJIMBUA

Ewe ogoHOM wmoaudukauuen ogHoandgaBUTHOWM 3aMeHbl HABMAETCS KBagpar
[Monnbua, B KOTOPOM CMMBOJST andaBuTa 3aMeHAETCsa Napon Ynucesn UM CUMBOSIOB MO
onpegenieHHoMy rnpasuny. PaccMoTpym NpPsSiMOYrOSibHUK, 4acTo Ha3biBaeMblil OOCKOW
[Monnbus.

B Takon npsiMOyronbHUK 3anncbiBaeTcs andasunT, NpUYEM CXemMa 3annucu OepXxmTcd
B TalHe 1 COCTaBMAET KMNtod WwngpoBaHma. [nsa Toro 4tobbl nonyyvyanmcb NpUBNmKeHHbIe
K KBagpaTy matpuubl (6x6, 5x7, 6x5), B andaBuT MOryT BKINOYaTbLCA 3HAKU NpernvHaHng

[P L~

NN NCKJTIOYaTbCA peaKo UCMOJIb3yeMbl€ CUMBOIbI (Ta|<|/|e Kak €, U )

B npowecce LundppoBaHus
Kaxxgaa OykBa OTKPbITOrO TeKcTa
npeacrtaBnsaeTcad B  LUKMPpoTeEKCTe
napon OyKB, ykasblBalOLMX CTPOKY U
ctonbel, B KOTOPbIX pPacrorioKeHa
OaHHasi bykea.

Tak npegcrtasneHnammn 6yks B, T,
M, Y 6yaytr AB, AIl, BB, TA
COOTBETCTBEHHO.

Ecnu wncnonb3oBaTb MNpPUBEOEHHbIN Bbile KBadpaT B KadecTBe  Kiioya
lwndgopoBaHus, To gpasa «NPUMEP LULNOPOBAHUA» ByneT 3awmdpoBaHa B
«BBBI'EBBEAEBIEBIEEBI 6B BEABAABAGBBEAY. 3



5. METOA4 YACTOTHOI'O KPUMMTOAHAIJIU3A

OOWMH U3 METOLOB KpunToaHanusa, OCHOBbIBAKOLWMNCA Ha MNPearnofnoXXeHUn O ToM,
YTO YacToTa NosBNEHUS 3aJaHHOW OykBbl arndaBuTa B AOCTATOMHO ASIMHHLIX TEKCTax
OOHAa W Ta Xe [And pasHbiXx TEeKCToB ofHoro 43blika. [lpym 3tom B crnyyae
MOHOasIaBUTHOIO LWLNPPOBAHMA ecnu B LWINGPOTEKCTE OyOeT CMMBOS C aHaNorM4yHou
BEPOATHOCTbLIO MOSABMEHUS, TO MOXHO MPeanonoXuTb, YTO OH U ABMAeTCA yKa3aHHOW
3awmdpoBaHHOM OyKkBOW. AHarorMyHble paccyXgeHUs MNPUMEHSTCA K burpammam
(OByOYKBEHHBIM  MOCregoBaTesibHOCTAM),  TpurpamMmmam WM T.O. B Clyvae
nonunandgaBnTHbIX WNGPOB. Hanpumep, Ona BCKPbITUA napameTpoB a U b adpdpuHHOM
KPUNTOCUCTEMBbI MOTPebyeTcAa HaMTKM COOTBeTCTBME [OBYX OykB — Hawmboriee 4acto
BCTpeYarLllencs B LLMPOTEKCTE N BTOPOW MO YacToTe.

Hanbonee mn3BeCcTHbIM Criydaem ero npuMMeHeHUs B pearibHOW XU3HU, BO3MOXHO,
aBnaeTcs gelndpoBka ermnetckux nepornngos XK.-@. LLlamnonsoHom B 1822 rogy.

BapuaHThbl:

Mo 6ykBam: o— 11.35%; e —8.93%; a— 8.23%; H— 6.71%; n — 6.48%;

T—6.17%; ¢ — 5.22%; n —4.95%; B—4.47%; p—4.17%

Mo cnoBam - U, He, B, YTO, OH, S, Ha, C, OHa, KaK, HO, ero, 3TO, K, a, BCe, ee,
ObIno, Tak, e, To, ckasarn, 3a, Tbl, 0, Y, EMYy, MHe, TONbKO, No, MeHs, bbl, Aa, Bbl, OT, ObIS,
Korga, u3, Ang, ewle, Tenepb, OHW, CKasana, yXe, Hero, HeT, bbina, en, OblTb, HY, HW,
eclin, OYeHb, HUYero, BOT, cebs, 4YToObI, cede, 3TOro, MOXEeT, TOro, 40, Mbl, UX, N, ObINy,
€eCTb, YeM, UINN, HEN

3



5. lndpbl BuxxkeHepa n NpoHcodenbaa

B XVI Beke dopaHuy3sckun gunnomart bnes ge BmxeHep npeonoxun moauukaunto
lWndpa 3amMeH, KoTopad BrnocrneacTsuMm nosny4duna ero mumsa. B gaHHOM wundppe Krirod
3apaetca (ppason n3 d byks. KrnodeBasi ppasa nognmcbiBaeTcd C NOBTOPEHMEM MOA
coobuweHnem. bykBy LuMdpoTekcTta HeobOXoaMMO HaxoauTb Kak cymmy no mod 4ucna
OyKBbl COODLLIEHNS N YMCIa COOTBETCTBYOLLEN BYKBbI KITto4a.

[MpHUMNManbHLIM OTNINYMEM
OAaHHOro lwnppa OT  BCeX
npeabiayuwmx sBnaeTcs To, YTO OH
OTHOCUTCS K Kriaccy
MHOroasnaBUTHLIX anropuTMoB —
Kak HETPYOHO 3aMETUTb, O4HOU U
TOW XXe OyKkBe LWnMdpoTekcTa MoryT
COOTBETCTBOBATH pasfnyHble
CUMBOJSIbl  OTKPbITOrO TEKCTa B
3aBMCUMOCTU OT TOro, Kakum
CUMBOSIOM  KfltoMa OHM  Obinn
3amMacCKMpOBaHbI.

lndpp lpoHcenbaa noBTOpsSeT npouenypy wudpoBaHus BukeHepa, HO
BMECTO MOPSAOKOBOrO HOMepa CuMBONa Knwya B andgasute  UCMNOMb3yeT
HenocpeacTBeHHOe AeCATUYHOEe 3HaYeHMe 3a4aHHOoro Yucna.

3



5. HINMD®POBAHVE bBUTPAMMAMMI

B Hauane XVI Beka abbat n3 l'epmanmn NoraHH Tpucemyc npeanioxun wmndpposaTtb
no ase OykBbl 3a pa3s. LLUndpsbl, ncnonbaywowmnme nogodHbIM MPUHLKM, Oblfin Ha3BaHbI
ourpam-mHbIMU. Hanbonee mn3BecTHbIn Wndp durpammamm HasbiBaetca Playfair. OH
npumeHancsa Benukobputanuen B | MB. OTKpbITbIN TEKCT pasbmBancs Ha napbl OyKB
(Gurpammbl) U TEKCT LLUNPOBKN CTPOUICA U3 HETFO MO CneayrwmmMm TPEM OYeEHb NPOCTbIM

npaBunam: 1. Ecnun obe OykBbl BUrpaMmbl UCXOAHOrO TEKCTa MNpuHaanexar
kntoyeBasi dopasa OOHOW KOSIOHKe Tabnuubl, TO OykBamMu wWKUdpa cUNTaKTCS
— ‘lmndppoBaHune’ OyKBbl, KOTOpbIE fieXaT nog HUMK. Tak Gurpamma IH paet tekct

wngpposkn H3. Ecnn BykBa OTKPLITOrO TekCcTa HaxOOAUTCH B
HWKHEM psay, To ong wndpa 6epetcs cooTBeTcTBYOWas byksa
N3 BepxHero psga u éurpamma HA gaet wndpp 3U. (burpamma
N3 ogHOM BYKBbI MNKW Napbl 0OMHAKOBbLIX BYKB TOXE NOgYNHSETCS
aTomy npasuny, n Tekct OO gaet wudp I'T).

2. Ecnn obe OykBbl BMrpamMmbl UCXOOHOrO TEKCTa MNpuHaanexar
OQHOW CTpoOKe Tabnuubl, TO BykBamu wundpa cumtaroTcsa ByKBbl,
KOTOpble nexart crnpaBa OT HMX. Tak burpamma Ab gaet TekcT
wncpposkn HIL Ecnn OykBa OTKPbITOrO TEKCTa HaxoguTcs B

OTKPBITHIN TEKCT: KpaHen npaBOM KOIOHKe, TO Ansa wudppa bepetca byksa u3

MEITO|A_IBUITPIAMI KpanHen NieBOM KOSIOHKN TOW XXe CTPOKM u burpamma AL paet

M | wndgop HA.

= 3. Ecnu obe 6ykBbl BUrpaMmbl OTKPLITOrO TEKCTA NexaTt B pasHbIX
psgax M KOMoHKax, TO BMeCTO Hux BepyTca Takme gse OyKBbl,
4yToObl BCA WX YeTBepka npeacrtaBnana  nNPsMOYrosibHUK.

I POTEKCT: Hanpumep, ©6urpamma EK wwudpyerca kak BW  (KE

UAIXDIE-IHPIBOIAX  saumdppyercs MB) 3
K- |




5. HINMD®POBAHVE bBUTPAMMAMMI

LUNO®POBAHME BUTPAMMAMU C ABOVUHbLIM KBALPATOM

B 1854 rogy aHrnnyaHnH Yapne3 YUTCTOH pa3paboTan HoBY LWWNMPOBKY Burpammamum,
KOTOPYI HasblBalOT OBOMHOM KBagpart. LUndpoBaHme 3mecb NpoOMCXoauT aHanornyHo
wndopy Playfair, Ho Gurpammel WwWundpyoTca No AByM Tabnuuam, cryvyanHbiM obpasom
3anosiHeHHbIX andasutamu. [na napbl CUMBOMOB U3 UCXOOQHOIO COOOLLEHNS CTPOUTCS
NPAMOYrofibHUK B ABYX Tabnuuax no npasuny — nepsast 6ykBa B fieBou Tabnuue
ABNAETCHA OQHWM YITIOM, BTOpas B npaBou - ApyruMm. byksbl burpammel wndgpa bepyrcs
N3 OBYX OCTaBLUUXCH BEPLUMH NMpsMoyronbHuKa. Ecnu obe BykBbl Nexar B OOQHUX U TeX
Xe cTpokax, TO OykBbl wWupa OepyT M3 TOM Xe CTPOKU, HO B crneayouwem cronbue
Tabnuubl (ANa nocnegHero cronbua — U3 NnepBoro cronbua).

U O & A III B K E b , II O
P H E B I ]I B BI P 4 X T
K 3 H K I M m ® B 3 W I
I C T V X I M C T A 494 b
Yy I b BI b D - YV K H 10 [
10 - P W I J

oTKpbITbIN TekcT: ME|TO|O_|BU|TP|JAM|M_|
LWNCPPOTEKCT: PB|bD|X-|XK]|B,|XKY|3-]|



6. UCINMONMb3OBAHUE KHUXXHbLIX LLUIN®POB

[Mpyn wucnonb3oBaHUM MoAOBHbIX WMAPOB B KadecTBe Kh4a MCNonb30Basriochb
COOEPXKNUMOE KHUI, 3K3EMMIIAPbLI KOTOPbIX (MM BO3MOXHOCTb 4OCTYyNa) UMENUchb y obeunx
oOMeHMBaOWMXCSA CTOPOH. YYacTHMKM KOHduaeHuuanbHOro obmeHa 3apaHee
aoroeapuBasniMcb 0 CMeELEHUN B KHUre (HOMep CTpaHuubl, HOMEP CTPOKWN, CMELLEHUE B
CTPOKe, AJSIHAa KOOQOBOro CrioBa), KOTopoe OyaeT Mcnonb3oBaTbCA B KadecTBe wwmndpa.
NHdopmaumio 0 no3vuumn KnoYva B KHUre MOXXHO BKIOYaThb B nepegaBaemMoe coobLieHne
N B OTKPLITOM BMAE MNPU YCNOBUMN, YTO B CEKPETE OEPXKUTCA Ha3BaHUE caMOW KHUrK. [ns
NOBLILLIEHNS CTOMKOCTM WKndpa K B3NOMY XenaTtenbHO obecrneyntb CMEHY Kroda ans
Ka)XQoro HOBOro COODLLEHUS.



7. LIW®OPbI MNEPECTAHOBOYHOI'O TUIA

KBAOPAT KAPOAHO

B XVI Beke ntanbsaHckumn matematuk n gunocod x. KapgaHo npennoXun HoBbIn
TUN Wugpa, OCHOBAHHbLIM Ha OYEeHb MPOCTON N B TO Xe BpeMs HaL4eXHOW nepecTtaHOBKe
OyKB OTKpPbLITOro TekcTta. [ns wugpoBaHMA OH MNPEnoXusl MUCMonbL3oBaTb KBagpar C
Npope3aHHbIMMU B HEM HECKOSIbKMMU SiYenKkamMun. AYenkn npopesanncb Takum obpasom,
4yTOObI Npu noBopoTe kBagpata Ha 90, 180 n 270 rpagycoB B npopes3dax rnoovepenHo
NoSABNANUCbL BCE MNO3NLUMM MUCXOOHOro KBagpara, npuyem no ogHomy pasy. Lndgp
nony4ymn HasBaHve KBagparta KapgaHo.

[Mpn wndppoBaHN KBagpaT HakMagbiBaeTca Ha NUCT Bymarn cHayana B MCXOOQHOM
MNOSIOXKEHMN U B MPOPE3N 3anucbiBAaeTCs NepBas 4yacTb COOOLLEHUs, 3aTeM KBadpar
nosopaymBaetcs Ha 90° n B npopesn BNUCLIBAETCA BTOpas YacTb, U T.4. [locne Toro Kak
OyayT 3anosfiHeHbl BCE A4YENKN KBagpaTta, LUMGPPOTEKCT CHUTLIBAETCH NX HEFO NMOCTPOYHO

OTKPbITbIN TEKCT:

=
n ﬂ m n npue3xarw wecToro
B o

r

-
n m n n LLiIndopoTekcT:

3TN oXuwpeuraecroo

Aas aemndpanuy cOoOIIeHNsT HeOOXOAMMO MMeTh TOYHYIO KOIIMIO KBaApara,
JICII0AB30BaBIIIerocs npu mmudposaHnuu (paclioAoXKeHne IIpopeset Ha KBagpaTe U
COCTaBAsIET KAIOY)



7. LIW®PbI MEPECTAHOBOYHOI'O TUINA

NEPECTAHOBOYHbIU LUM®P C KINKOYEBbLIM CJTOBOM

BykBbl KntoyeBoro crioBa 0e3 NOBTOPEHMI 3anNUCbIBAKOTCS B MEPBYKO CTPOKY Tabnuupbl,
onpenensass TakmMm oOpa3oM KONMMYECTBO ee cTonbuoB. bykBbl Cco0OLLEeHMA
3anucbiBaloTcsad B Tabnuuy noctpoyHo. CdopmupoBaHHasi Takum obpasom Tabnuua
COPTMPYETCA NO CcTONnOuUaMm, KPpUTEPUEM COPTUPOBKU SBMSETCA MOPSLOK criefoBaHuA
cumMBOna rMepBON CTPOKM B andasute. [locrne CcopTUPOBKU LWIMAPOBAHHbLIN TEKCT
nepenuceLIBaeTcs nNo cronbuam.

Hewmndpauma ocyLLecTBNAeTCa N0 U3BECTHOMY KItody obpaTHbIMM Npeobpa3oBaHUSMU
lWNdopoTeKCTa B Tabnuue: cHadana WwndpoTeKCT BNUCbIBaeTcAa B Tabnuyy no cronbuam,
3aTeM CTosnoLbl NepecTaBrisAlOTCA, MOCe YEro OTKPbITbIA TEKCT N3BIIEKAETCS 13 Tabnuubl
MNOCTPOYHO.

W nu o P M P o W
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Gom i e S KntoueBaga dpasa: U Al fes e
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W nu o P M P o LW
OTKpPbITbIN TEKCT: LLindppoTekcT:

nepecTaHOBOYHbIN Wndp eTBbIeHY ppaoncnCoHLU



7. MPOMOPUMNOHAIBbHBLIE WUN®PbI

K ogHoandaBuUTHbIM MEeTOA4aM MNOACTAHOBKM OTHOCATCS MNpOonopuUuOHanbHble Wwndpbl, B
KOTOPbIX YpaBHUBAETCHA YacToTa NOoABNEHNS 3alMGPOBaHHbIX 3HAKOB A1 3aLlUUTbl OT PACKPbITUS C
MOMOLLLIO YaCcTOTHOro aHanusa. [1na 3HakoB, BCTpevarLmnXcs 4acTo, UCMOorb3yeTca OTHOCUTENBHO
OonbLIOe YNCNO BO3MOXHbLIX 9KBMBANEHTOB. [1Ns MeHee UCNOosib3yeMbIX UCXOAHbIX 3HAKOB MOXET
oKasaTbCs 4OCTaTOMHbIM OOHOrO U ABYX 9KBMBaANeEHTOB. [pu WwndpoBaHum 3ameHa ans cMmBeona
OTKPbITOrO TekcTa BblbMpaeTcsa nnMbo crnyyvyamHbiM, NMBo onpegeneHHbiM obpasom (Hanpumep, no
nopsaaKy).

[Mpn mncnonb3oBaHUK MPOMOPUNOHANbHOrO Wndpa B KavyecTBe 3aMeEHbl CMMBOMaM OBObIYHO
BblbupatoTca Yncna. Hanpumep, noctaBuM B COOTBETCTBUE ByKBaM PYCCKOro A3blka TPEX3HaYHbIe

Bapmanrsr 3amensr Cumsoza Bapuanrsr 3amensl
128 350 201 767 105
135 214
106
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8. LULMD®P CNOXXHOW 3AMEHbBI

A dPeKT ncnonb3oBaHMa MHoroandaBUTHOM NOACTAHOBKWU 3aKIO4YaETCs B TOM, YTO
obecnevnBaeTcs MacKMpoOBKa €CTECTBEHHOW CTaTUCTMKM WCXOOHOro fA3blka, TaK Kak
KOHKPETHbIA CMMBOS U3 MCXOOHOro andasnta MOXeT ObiTb Npeobpa3oBaH B HECKOSbLKO
pPasnNU4HbLIX CUMBOJSIOB LWIMdopoBasibHbIX andgasutos M.

1. ABBIAE........ ... DI
2. BBTAEXK....... o, IOJA

1. IToaroroska Tabayb! VI POBaHIIsI 3. BLAEXB....oc. ... JAB
4. TAEK3W.oviss v, ABB
5. AEXKDUK.....oo. ... BBl
6. EXBUKA....... ... BI'A
A
8. SABBIL ... v, bOIO

Ma, Mo, Ms, ..., Ma —
NonapHo He nepecekarLLnecs MHOXECTBa

CTteneHb obecnevynBaemMon 3aLlnTbl TEOPETUYECKN NPONOPLIMOHANbHA
AONVHE nepuoaa B nocneaoBaTenbHOCTM UCNONb3yeMblix andasutos M.



9. TAMMUPOBAHUWE

FamMmupoBaHue - knacc WndpoB MHoroaripaBUTHOM 3aMeEHbl, B KOTOPbLIX C MOMOLLLI
CEKpPETHOrO Krto4a k reHepupyeTcs nocnegoBaTenbHOCTb CUMBOINOB - raMma g=d.9,...9... ..

Pacu.mcbposal-me ocyLlecTtBIideTcd npuMmeHeHnem K CuMmMBOJ1aM LIJVIQDTGKCTa n rammbi

obpaTtHomn onepauun.

T'enepatop

TraMMBI

OTKPEITEIH TEKCT [udporexct

NePEeIaTINK

Bi=05+7; (inod 2)

TpeboBaHuA K ramme:

T'enepatop
TaMMEI

OTKpPHBITHIH TEKCT

u;=Pit+vi (nod 2)

[Mog ramMmupoBaHMEM MOHMMAOT Npouecc
HaNOXeHUs No onpeaesieHHOMY 3aKoHY (Yalle
BCEro C UCMonb3oBaHNEM Onepauumn CrioXKeHUs
no moaynw 2) rammbl WKpa Ha OTKPbITble
OaHHbIe. lamma lwndppa - aTO
nceBgocryyanHas nocnegoBaTesibHOCTb LerbIX
yucesn, AN reHepauum KOTOpbiXx Haubonee
4acTo NPUMEHSETCS  TaKk  Ha3blBaeMbl
NMMHENHLIM KOHTPYSHTHbLIA reHepaTtop. 3aKkoH
JOYHKLMOHMPOBaHNA Takoro reHeparopa
OMUCbIBAETCSH COOTHOLLEHNEM:

I=(T_-A+C)mod M

rae T.— Tekyllee 4YMCcro nocrefoBaTensHOCTY;
T., - NpegplayLiee YMcno nocnenoBaTenbHOCTY,
A, C n M — KoHcTaHTbl; M — Mmoayns;

A — MHOXUTENb; C — npupalleHue;

T, — nopoxparoLiee Yncro.

[Ana kaxgoro cooOLLeHus - HOBY raMmy (MOBTOPHOE MCMOSIb30BaHNE raMMbl HEQOMYCTUMO).
[na doopmupoBaHus rammbl UCNonb3oBaTth annapaTtHble [CYH Ha ocHoBe hM3NMYECKMX NPOLIECCOB.
[AnnHa rammbl 4omkKHa BbITb HE MEHbLUE ASTMHbI 3aLLnLLIaeMoro coobLeHns. 3



9. TAMMUPOBAHME

Tekywiee nceBOocCnyyYamMHoe 4YuUCNo nosfyvyarT W3 nNpegblgyuwero  yucna
YMHOXEHMEM ero Ha KoadhdnumeHT A, cnoxeHnem c npupaiieHmem C 1 BblMUCNEHNEM
LerIoYMCNEHHOro octaTka oT geneHus Ha moaynb M. [laHHOe ypaBHEHME reHepupyer
nceBgocnyvyanHble Yncra ¢ nepmoaom rnOBTOPEHUS, KOTOPbIA 3aBUCUT OT BblOUpaeMbIX
3HadyeHun napametpoB A, C n M. 3HadyeHne moaynsa M Gepetca pasHbiM 2", nnbo
paBHbIM NpPocTomy uucny, Hanpumep M = 23! - 1. lMpupaweHne C OOMKHO BbiTb
B3auMHO npocTbiM ¢ M, koadhdounumeHT A AOMmMKEH ObITb HEYETHBLIM YNUCITOM.

3A0AYHA 1
3awmndpoBatb aMunmio 1 NONHOe UMS CTyaeHTa MeTOAOM raMMUPOBaHNS.

TabOamma 1
KoHcTaHTa 3HaYeHue
T, 7
A 9
C Cymma aByx nocnegHux undp Ne sayeTku
M 64
TabOaua 2
A|B|B|r aAal/E | X|3| W | N |K|n|M|H|O|Nn|P
1 2|1 3| 4|56 |7 8|9 (1011 |12 (13|14 |15 |16 | 17
C|T|Y| o | X | U| Y W W B|bl|b |3 || A
18 |19 | 20 | 21 |22 |23 |24 | 25| 26 | 27 | 28 |29 |30 | 31| 32 | 33




9. TAMMUPOBAHME

LUndpoBaHme Tekcta MeTooOM raMMUPOBAHUA BLIMOSIHAETCA B ClieayloLlen
nocnegoBaTenbHOCTU:

1. OnpegennTb KOHCTaHTbI WKdpoBaHMa no Tabn. 1.

2. Kaxgon 6ykeBe wWMdpyemMoro TekcTa MoCTaBUTb B COOTBETCTBME OECATUYHOE
4yucno no tabn. 2.

3. CreHepupoBaTb ramMmMy LIKUpa B COOTBETCTBUU C BblpakeHuem (1).

4. llonydyeHHble u4ucrna (Wundpyembin TEKCT M ramma Lwudpa) nepeBectn B
OBOUYHbIN. 3amedaHune. Kaxaoe yncno npeacrasngerca 6antom.

5. Hanoxunte rammy wndpa Ha wundpyembin TEKCT o dopmyre (2):

rae L. — i - bl CMMBON WNPOrpaMMbl, MPEACTABMNEHHLIA B ABONYHOM KOAE;
C. — bl CUMBOJT MICXOAHOIO TEKCTa, NPeACTaB/ieHHbIN B ABOUYHOM KoZe.

6. Mony4eHHyo Wndporpammy nepeBeCTN B AECATUYHLIN KOO U Mo Tabn. 2 nonyynTb
TEKCTOBYIO popMy windporpammel. 3amedaHne. B npouecce BhINOSTHEHNSA onepauumn
CIOXXEHWE NO MOAYII0 2 MOryT Nony4nTbes Yncna bonble 32. B aToM cnyyae

pPEKOMEHAYETCS BbINOMHUTL onepaumio mod32. OgHako npu gewm@poBke Heobxoanmo
MCMNosib30BaTb MCXOLHOE YNUCIIO.



9. TAMMUPOBAHME

LLiIndppoBaHmne Tekcta METOAOM raMMUPOBaHUS:

Hexopunrit texcer: larsaap osanue |_|pl/1 Mcnonb3oBaHNN MeTOoda

Hexomunrii TeKcT B I eCTHAMUATEPHYHOM BHE: raMMnNUpoBaHUA KIMKO4OM

83 A0 AC AC A8 E0 AE A2 A0 AD A8 A5 SABMAETCA MocnengoBaTenibHOCTb,
T'avmva (Kimou): Secua (62 AS Bl AD AQ) C KOTOpOu npon3BoanTcA
Tammuposaiue crioxeHne — ramma. Ecnm ramma

Mex. Surer 1000 0011 1010 0000 1010 1100 Kopoue, yem coobLleHue,
T'avMa 1000 0010 1010 0101 1110 0001 NpenHasHa4YeHHoe ans
Pesynerar 0000 0001 0000 0101 0100 1101 33l pOBaHMS, e
Mcx. Gurer 1010 1100 1010 1000 1110 0000 noBTOpsieTCs Tpebyemoe 4mcno
Tamma 1010 1101 1010 0000 1000 0010 pa3. Tak B npumepe Ha pwuc. 2.6
Pe=syneTar 0000 0001 0OOOO 1000 0110 OO1O0 aOrnMHa MCXoOHoro COO6LL|,eH|/|F|

Mex. Swrsr 1010 1110 1010 0010 1010 0000 pasHa AseHaguatu baintam, a

T aMMa 1010 0101 1110 0001 1010 1101 ONVHa Knioda — natu bantam.
PesyneTar 0000 1011 0100 0011 0000 1101 CnepoBaTternbHO, ans

3aLLII/ICprBaHI/IF| rAMMa [OOJTKHa

Mex. Gurer 1010 1101 1010 1000 1010 0101 ObiTb  noBTOopeHa 2 pasa
TaMMa 1000 0010 1010 0101 1110 0001 NMNOJIHOCTbKO U ele OAuH pas3

PesymneTar 0010 1111 0000 1101 0100 0101 YaCTUYHO.

3ax o Mp OBAHHEIA TEKCT B I BC THA/IA TEpHY HOM BH(E:
01 05 4D 01 08 62 0B 43 0D 2F 0D 45 3




9. TAMMUPOBAHME

LLiIndppoBaHmne Tekcta METOAOM raMMUPOBaHUS:



10. ABCOJTIOTHO CTOUKUA LLUDP U TAMMUPOBAHUE

ADBCOSIOTHO CTOMKUM SIBMSIETCA raMMUpOBaHMe ¢ 6eCKOHEYHOW PABHOBEPOSITHON CRyYaiHOW raMMOW,
T.e. npoueaypa LUMppPoBaHus, YA0BIETBOPSIOLLAS YCNOBUSAM:

1. BCE CMMBOIJTbl rTaMMbl MONTHOCTbHO CﬂyanIHbI N NOABNAKTCA B raMMeE C PaBHbIMW BEPOATHOCTAMMU,
1. ANvHa raMMbl paBHa AJIMHE OTKPbITOIO TEKCTA UK NMPEBbILLAET €€,

1.  KaxOblM Kmod (ramma) WCnonb3yeTcs Ans LMPPOBAHWS TOMbKO OAHOMO TeKCTa, a MOTOM
YHUYTOXAETCS.



