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AHHOTANUA

YenoBeky HEOOXOIMMO IIOCTOSTHHO OOIIATHCSI, U OH 3TO JICNAeT Ha YIHIIE C IPY3bsIMHU, 3HAKOMBIMH,
3BOHS IO TeJIeOHY, IIEPENHCHIBAsICH B MECCEHDKEpax, MUIIET NIChMa Ha TTIouTy. Beé aT0 siBisiercs
nHpOpMaIMei, KoTopas mepeAaaércs Mo KaHalaM Mepefaddl U MOXKET TMO/ABEPraThCsl pasIMyHOTO
pola KpakaM M PHCKOBBIM CHUTYallMsIM, KOTOpbIE HEOOXOJMMO MPAaBWIIBHO 3allUIIaTh, YeM H
3aHMMAaeTcs HHPOpPMAIMOHHAs 0€30MacHOCTb. B 3py KBaHTOBBIX KOMIIBIOTEPOB, KOHEYHO, 0Aa30BbIe
mudpsl cTaBATCS MOJ COMHEHHE, HO HUKTO HE 3ampellacT KOMOWHUPOBATh Pa3IMuHbIC IUQPHL,
9T0OBl MakcHUMaJIbHO cebst obe3omacuth. B paborte OymyT mpuBeleHB METOIbl MIH(POBAHMUS,
MPOAHATM3UPOBAaHEl HECKOIBKO W3 HHUX, a HMEHHO CHMMETPUYHOTO MIM(PPOBAaHHUSA TEKCTa,
BBISIBJICHBI HX OCHOBHBIE IIPOOJIEMBI U MIPEIOKEHBI CIIOCOOBI yCTPaHEHUS UX.

KuroueBbie ciioBa: mudpoBanue; KpunTorpadus; mudp; TeKCT; 3amuTa Tekcra; mmdp Llesaps;
mmdp Atbash; mpobrnema mudpos; nHPOpMAaIFIOHHAS 0€30aCHOCTh; KAaHAIBI yTEYKH
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Abstract

Person needs to constantly communicate, and he does this on the street with friends, acquaintances,
making phone calls, chatting in instant messengers, writing letters to the post office. All this is
information that is transmitted over transmission channels and can be subject to various kinds of
theft and risk situations that must be properly protected, which is what information security does.
In the era of quantum computers, of course, basic ciphers are being questioned, but no one forbids
combining different ciphers in order to protect themselves as much as possible. The paper will
present encryption methods, analyze several of them, namely symmetric text encryption, identify
their main problems and propose ways to eliminate them.

Keywords: encryption; cryptography; cipher; text; text security; Caesar cipher; Atbash cipher;
cipher problem; information security; leak channels

For citation: Kuzminykh E.S., Maslova M.A. Analysis of symmetric encryption methods,
problems and ways of their possible solution — T.8, Nel, 2023. — P. 38-45. DOI: 10.18413/2518-
1092-2022-8-1-0-3

BBE/IEHHE
B 21 Beke monu BcE Oonble nensTcs nHpopMmalmeld B MPOCTPAHCTBE MHTEPHETA, OOIIAIOTCS B
COLMAIIBHBIX CETSAX, MUIIYT MUChMa, IENIATCS pa3auuHbIMu ¢aitnamu. Eciu OpaTth B pacuéT KOMIIaHUH, TO
OHHM MOTYT JIEIHUTHCS BKHOW JOKYMEHTAIMEW, YepTe)kaMHu, a JIONMYCKaTh YTEUKy Takux (aiiJioB He
JOITYCTHMO.
Jns  3ammTel  UHGOPMAIMK  HCIIOJB3YIOTCS pa3IMYHbIE METOAbI W TPHUEMBI, HalpuMep: B
NePEeroBOPHBIX KOMHATAaX CTaBAT (PU3MUECKHUE YCTPOMCTBA I YCTPAaHEHHS KaHAJIOB YTEUKH HH(POPMAInY;
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B MECCEH/PKepax W IMOYTe MCIOJb3yeTcsl mu@poBaHue 0a3 JaHHBIX U BCE COOOIICHUS MEPENaloTCs B
3alM(ppOBaHHOM BHJIE, YTOOBI 3710yMBIIIJIEHHUK HE MOT HAIIPSIMYIO YBUIE€Th YTO IUILET I0JIb30BaTenb. Ho
0a30BOM 3alIUTE HE BCErJa JIOBEPAIOT U IOSTOMY MOJIb3YIOTCS JIOMOJHUTEIBHBIMU MEPAMM 3alUThI
mudpys CBOM COOOIIEHUS CIELUATbHBIMU METOJAMH U CBOUMH YHUKAJIBHBIMU KJIFOUaMH, O KOTOPBIX 3HAET
orpenenEéHHbIA Kpyr uil. Beap ecnu opranuszamuu OyryT 0OMEHUBATHCS TOKYMEHTaMHU, UX HEOOXO0AUMO
3alIMUTUTh OT KPaXH U JAaXKEe €ClIM UX YKpPaayT, 4ToObl Yy 3JI0YMBILIUIEHHHKA HE ObUIO BO3MOXKHOCTH
pacmudpoBaTh UX.

YroObl 3amumaTh TEKCT pa3pabOTaHbl CHEIHAIbHBIE AJTOPUTMBbI 3alIMThl TEKCTa C HMOMOILBIO
mudpoBaHusi, KOTOPOE AT BOSMOXKHOCTH MPE0Opa3oBbIBaTh MH(OPMAIMIO B LEISIX €€ COKPBITHS OT
HEaBTOPU3MPOBAHHBIX II0JIb30BaTeNIell, B CBOK OdYepelb C BO3MOXKHOCTBIO aBTOPU3UPOBAHHBIM
[I0JIb30BATENSIM  JIOCTyNa K HeW. T.e. OHO CHYXUT ISl KOH(QUAECHUUAIBHOCTH IPEIOCTaBISAEMOM
UH(OPMALIMK 3a CUET UCTIOJIBb30BAaHUS KIII04a, KOTOPBIN yTBEPAK1aeT BEIOOP KOHKPETHOTO IpeoOpa3oBaHus
U3 COBOKYITHOCTH BO3MOXHBIX JIJISl JaHHOTO aJIFOPUTMA.

N3 caMbIX IPOCTHIX METOJOB 3allUThl TEKCTA CYIIECTBYIOT MIHU(PBI MOACTAHOBKH, KOTOpbIE OyIyT
paccMmoTpeHsl B padote nanee. Lludp moacTaHoBKH — IpeaCcTaBiIsieT cOO0H METOJI, B KOTOPOM 3JICMECHTHI
HAyYaJIbHOT'O TEKCTa MEHSIOTCS Ha JIPYTroi TEKCT € MOMOLUIbIO 3alIM(PPOBAHHOIO TEKCTA IO ONPEIEIIEHHOMY
IpaBUILy.

B kpynHBIX mpeanpusTHsIX, OpraHu3alusix, Koprnopauusx Heooxoaumsl cotpynHuku IT chepsl, a B
HanOoJiee MPECTIXKHBIX KOPIOPALUAX, KOTOPhIE XOTAT 3alIMIIATh CBOIO HH(OPMALHUIO, HEOOXOIHMBI
COTPYAHUKH BBICOKOHM KBAJTM(HUKALMH, @ UIMEHHO COTPYIHHUKH U3 chepbl MHPOPMALIMOHHON 0€30IacHOCTH.
Corpyaaukam u3 cdepbl HHOOPMAIMOHHOW OE30MACHOCTH HEOOXOJAMMO TPOXOJHUTH KAKIBIA TOJ
HepeKBaIM(PUKALMI0O U HUKOTAA HE OCTAaHABIMBAThCA B CaMOPAa3BUTUM HMHAa4e€ MM TPO3UT OTCTAaTh OT
TPOMAaJHBIX CKAukoB pa3BuTHs IT-cepsl m MOTEpsATh CBOIO paboOTy. B KpYIMHBIX KOMITAaHUSX €CTh
MOCTOSTHHBIE IPOOJIEMBI C 3alIMTON HH(POPMAINH, €€ MOTYT YKPacTh KaK XaKephbl, TAK U CaMH COTPYIHUKH,
a UMEHHO HMHCalAephl, UM ke MPOCTO OT HEOCTOPOKHOCTH, MOITOMY COTPYAHMKH HMH(POPMALMOHHOM
0€30MacCHOCTH COCTaBISAIOT HOPMATHBHO-IIPABOBBIE aKThl JUIS 3alllUThl MH(pOpMaluu, IpaBUIia
HOJIb30BAHUS PUIIOKEHUSIMH, KOTOPBIE YCTAHOBJIEHBI HAa PA0OYNX KOMITBIOTEPAX y COTPYAHUKOB, a TAKKE
00y4aroT 3TUX COTPYJHUKOB MOJIb30BaThCSI UMU. [IoMUMO 3TOTO, OHM 00Y4YarOT COTPYIHUKOB KaK CTOUT
ceOsl BECTH B OIIPEJEIICHHBIX CUTYAIMX, KaK JIeHCTBOBATh MPHU SKCTPEHHBIX CUTYAIUsIX, KAaKHe MUCbMa He
CTOUT OTKpBIBaThb U MHOroe apyroe. O0s3aTeiabHBIM TaK ke €CTh (PYHKIHMS paclpeneieHus JoCTyna K
UHPOpPMALIUKM MEXAYy COTPYAHUKAaMH, YTOObI, HampuMep, OOBIYHBIN pSAAOBOM COTPYAHMK HE MOT
MOCMOTPETh OYyXTaiTepcKyl0 HMHPOpMAIUIo, a Oyxraiarep HE MOT pPaclHpOCTPaHsITh 3Ty HHGPOPMAIUIO
oTKpeITo. CaMoe CIIO)KHOE JJIi COTPYAHUMKAa HH(POPMALMOHHONW O€30MacHOCTH - 3TO 3aLIUTUTh
uH(GOpPMaIlMI0O KOMIAHUM OT BHEIIHEro MPOHUKHOBEHMS, a MMEHHO XakepoB. HeoOxonumo npaBuibHO
3alIUTUTH HH(POPMAIIHIO, & TAKXKE TPAMOTHO 3T (PPOBATh, 3ALTUTUTH U YKPBITh CEKPETHBIE (ailsibl, 4TOOBI
Jake MpH MPOHUKHOBEHUH B 0a3y JAaHHBIX XaKep HE MOT Tak JETrKO yKpacTh camble BaxkHble (hailibl. B
OCHOBHOM COTPYAHUKH yMeIOIie MU(ppoBaTh HHGHOPMAIMIO HYKHBI UJIM B CAMBIX KPYIHBIX KOMIAHMSIX,
WIHM B CUJIOBBIX CTPYKTypaX, Belb CEKPETHON MH(pOpMaluell B CHIIOBBIX CTPYKTYpaxX IMOCTOSHHO AEJSATCS
MEXIy co00i U 1yl e€ 3aIuThl He00X0AUMO TPaMOTHO MHK(POBAaTh HHPOPMALIMIO, KaK CaM TEKCT, TaK U
KaHaJbl nepenaun nHdopmanuu [1].

OCHOBHAA 9YACTh

Jlronu KaXkablil 1eHb JAETATCS KOJIOCCATbHBIM KOJMYECTBOM HH(pOpMAIMK MEXy o000, HaunHas ¢
OOBIYHBIX PUBETOB U BOIIPOCOB O TOM, KaK MPOBEN JIEHb U 3aKaHYMBasl 1€JI0OBBIMU BCTPEUaMH U nepeaaueit
Ba)XHBIX JIOKyMEHTOB, Ka3aJoch Obl, 4TO BCE MPOCTO, OTHPABUII COOOLIEHHE B MECCEHJUKEpe M OHO
MOMEHTAaJIbHO OTIPaBHIIOCH COOECEAHHUKY, HOHE Bce Tak MmpocTo. OOBIYHBIN PsI0BOIl MOJIB30BATENb U HE
MI0JI03PEBACT, HACKOJIBKO CEPbE3HA 3alIUTa OOBIYHBIX MEPENUCOK, KAKUEe METO/IbI 3aIUTHI CYIIECTBYIOT B
KOKIOW cHCTeMe M KaKhue MeTOJbl IM(POBAaHUS HCIONB3YIOTCS I Mepedaud TekcTa. MeTossl
mudpoBaHUs OYEHb BaXKHBI JJIS Tepeaud HHPOPMALUU MEXIy KOMIAHUSIMHU, TaK KaK JOBOJILHO 4acTO
JIOKYMEHTBI, IEPECIaHHbIE MO MOYTE, MOTYT UMETh BHYLIUTEIBHYIO IOPUIUYECKYIO0 IEHHOCTh, U yTEUKa
TaKuX JIOKyMEHTOB MOXKET MOHECTH CEephE3HbIE MPOOIeMbl, a a0COIIOTHON 3allUTe IMOYTOBOIO CEpBUCA



Hqu}:—IbIIZ Kysomunvix E.C, Macaoea M.A. AHaauz cummempuyHuix Memodog Wug@posaHusl,

npo6.eMbl U Nymu 803MOXCHO20 UX pewleHusi // Hayunbiii pesyabmam. HHgopmayuoHHble
PEBy A I .A. I mexHosozuu. - T.8, Ne1, 2023
I

RESEARCH RESULT

BEPUTh HE CTOUT. VIMEHHO NO3TOMY Ba)KHbI€ JOKYMEHTBI JIOMOJHHUTEIBHO 3aILMIIAIOTCS PA3IUYHBIMU
METO/aMH IU(POBKU TEKCTA, HIIU )K€ CAMOT0 JOKYMEHTA.

Cy1ecTByeT MHOXKECTBO Pa3HbIX METOJIOB IIU(PPOBKU TEKCTA, HO JJIsl Hayasla CTOUT pa3o0paThCs B
CaMHMX CII0C00ax, UX y>Ke He TaK U MHOTO:

— CummMmerpuyHoe mudpoBanue. Meton mudpoBaHus, rae Uil MHUQPOBKM U paciin(poBKU
UCTIOJIB3YETCS O/IMH M TOT K€ KPUITOTPaQUUECKUI KITIOY.

— AccumerpuyHoe mudpoBanue. Meron mudppoBaHus, MPEANOIAraONdi UCIOIb30BAHUE JIBYX
KPUNTOrpaUUECKUX KIIFOYEH, OIMH U3 HUX OTKPBITBINA, KOTOPBII NlepeAaéTcs 0 He3alMIEHHOMY KaHaly,
a BTOPOI1 3aKPBITHII, KOTOPBII 3HAETE TOJIBKO BbI, OH HCIIOJIB3YETCS AJIsl paciin()POBKH TEKCTA.

— XewmwupoBaHue. B omimuumm 0T JABYX MpeNbIAYIIMX METOJIOB XCIIMPOBAHHUE SIBISIETCS
oJlTHOCTOpOHHEH (yHKImen. JlaHHbIH croco0 mpeBpamiaeT TeKCT B Xell M 00paTUTh JaHHBIM Mpolecc
HENb3sl, JAHHBI XEeHI WCIOJIb3YyeTCcs JUIsl TPOBEPKM LEINOCTHOCTH (paiiia, mpocMaTpuBas He
PENAaKTUPOBAJICSA JIU OH.

— Hudposas noanuce. BkiarodaeT B ce6s1 00beiMHEHNE XEIMIUPOBAHUS U ACCUMETPUYHOTO METOJ1a
mmdpoBanusi. CooOlieHHe cHaydana XemHpyeTcs, a MOTOM MH(PYeTcss 3aKpbITBIM KIHOYOM, 3aTeM
Hojy4areiab paciid(ppoBBIBAET OTKPBITBIM KIOYOM M M3BJIEKAET X€ll, Iocie COOOIIEHUE CHOBa
XCUIMPYETCs, VIl CPAaBHEHUS C CXOAHBIM XeleM [2-4].

PE3YJIbTATBI HCCJIE/IOBAHHA H HX ObCYK/IEHHE
PaccMmoTpum, noxanyi, 1Ba caMbIX MOMYJISIPHBIX U HanOo0JIee MPOCTHIX METO/1a IU(PPOBAHMS TEKCTA:
meron llesaps u meron Atbash. Merox llesaps m3BecteH kak mmdp cABUTa, OTHOCHUTCS K IIUPPY
IOJICTAHOBKH, B KOTOPOM KaKJbli CHMBOJI TEKCTa 3aMEHseTCsl Ha Jpyroil cumBoi M3 aidaBuTa C
omnpenenéHHbIM maroM. Ha mpumep OykBa «Ax» ¢ marom +2 3ameHuTcs Ha OykBy «Bx». Merton Atbash,
TOK€E JIOBOJBHO MPOCT, OTHOCUTCS K MHUGPY MOACTAHOBKU U B €ro OCHOBE JIeXKHUT (opmyna (1), mpore
roBopsi, ajagaBuT nepeBopaynBaeTcs, OykBa A 3aMeHuTCs Ha OykBY S U Tak nanee.

n—i+1, (1)
rae: N —uucio OykB B andaBuTe,
| — HOMep BBIOpaHHOW OYKBBI.

Paccmotpum kon 1-it mporpammer: mmdpoBka metogom Llesapst [5]. CyTh paOoThl MpoOrpaMMebl: B
Hayaje omnucaH OyKBEHHBIM aidaBUT, KOTOPBIH MOXKET pacmo3HaTh mporpamma. llepemeHHOM
“should_end” npucBauBaercs 3Hauenue “False”, uto o3Hadaer, uTo Mporpamma enié He 3aKOHUEHA, TTOCTe
UAET TpOBEpKa, He 3aKOHYEHa JIM MporpamMma M HauumHaercs pabora camoi mporpammel. IIporpamma
IIPOCHUT BBECTH THUII €r0 paboThl, MU(POBKA, K pacmi(poBKa M 3alUCHIBAET 3HAYCHUE B TIEPEMEHHYIO
“direction”. ITociie mMpoCHT BBECTH TEKCT U 3alMCHIBACT B IIEPEMEHHYIO “text”, manmee mpocHT BBECTH IIar
s mru@POBKM W 3alMChIBaeT 3HaueHWe B mepemennyro “shift”. Ha crmemyromem stame mporpamma
IPOBEPSIET, HE BBEN JIM MOJIb30BATEIb CIUIIKOM OOJIBIION 11ar (26 MaKCUMYM) U €CJIN BBEN, TO TPOU3BOIUT
CTeMaTbHOE BBIYHCIICHNE, YTOOBI B3sTh Apyroi miar. [lanee 3amyckaercs ¢pynkmus “Caesar”, B KOTOpoi
npoucxoauT cama mudpoBka Tekcra. Cozmaéres mepemenHas “end_text”, xynma 3anmumercss KOHSYHBIH
tekct. [Ipou3BoauTcs mpoBepka, BBeneHa Jin (pasza decode, eciu fa, TO Iar CTAHOBUTCS OTPUIATEITBHBIM.
Jlazee BXOZMM B IIMKJI, T CHaYasa epeMeHHou “Position” mpucBanBaeTcs 3SHaYEHNE HHICKCA BBEAEHHON
OyKBBI, TIOCIIE TEPEeMEHHOW “NeW_pOosition” mprcBauBaeTcsi 3HAYCHUE, MO3MIUHM IMPOILIOH OYKBBI +
yKa3aHHBIA IIar, jganee K mepeMeHHoil “end_text” moOammsercs HoBas OykBa. Ecnm cuMBona Her B
andaBute, ToO oHa J00aBIIIETCSI K KOHEUHOMY TEKCTy 0e3 mmdpoBku. B KOHIIE BBIBOAUT pe3yibTaT, U
nporpaMMa IpOCUT yKa3aTbh, JKEJNaeT JIM T0Jb30BaTellb MEpe3almyCTuTh €€ W eciaH JAa, TO Mpolenypa
MIOBTOPSIETCS, €CITH HET, TO MPOrpaMMa 3aBepIliacTCcs U BRIBOAWT Ha okpaH (pa3zy “Goodbye”.
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Jlucmune 1
[Tpumep paboThI 1-i mporpaMmbl

Listing 1

An example of the 1st program
alphabet = [ 'b', 'c', 'd', 'e', 'f', 'g', 'h', 'i', '3', 'k', '1', 'm',
'n', 'o', 'p', 'gq', 'xr', 's', 't', 'u', 'v', 'w', 'x', !
'c', 'd', 'e', '£', 'g', 'h', 'i', '3', 'k', '1', 'm', '

t', 'u', 'v', v',

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
r', s', w', 'x', z']

[P
a
1

-~

A}

def caesar(start text, shift amount, cipher direction):
end text = ""
if cipher direction == "decode":
shift amount *= -1
for char in start text:
if char in alphabet:
position = alphabet.index (char)

new position = position + shift amount
end text += alphabet[new position]
else:

end text += char
print (f"Here's the {cipher direction}d result: {end text}")

should end = False
while not should end:

direction = input ("Type 'encode' to encrypt, type 'decode' to decrypt:\n")
text = input ("Type your message:\n").lower ()

shift = int (input ("Type the shift number:\n"))

shift = shift % 26

caesar (start text=text, shift amount=shift, cipher direction=direction)

restart = input ("Type 'yes' if you want to go again. Otherwise type
'no'.\n")
if restart == "no":
should end = True
print ("Goodbye")

B nuctunre 2 Oyzaer mpencraBieH COOCTBEHHBIN pa3paOOTaHHBIM KOJ A IIM(PPOBKH METOAOM
ATtb6am. JlanHas nporpamma 6epét daiin dpopmara “.IXt” u mmdpyer comepxkumoe Qaiina mo 3aJaHHOMY
andasuty. [loMumo OYKB OHa Tak)Ke 3aMEHSIET BCE CHMBOJIBI Ha Ipyrue. st TecTUpOBaHMS KOJa JaHHOM
nporpaMMbl  Oblla 3alIM(pOBaHa AHTJIOS3BIYHAS KHHUTA, C MPEAOCTaBICHHMEM CKPUHIIOTOB pabOThI
poTrpaMMBbl. Y JTaHHOW MPOTPAMMEI €CTh OJUH Ne(PEKT, OHAa HE COXpaHSIEeT TaOyIISINI0, HO YATAEMOCTh
TEKCTa OT ITOTO HE TePSETCs.

Jlucmune 2
ITpumep paboThl 2-i IporpamMmbl
Listing 2
An example of the 2nd program
lookup table = {'A' : 'z', 'B' : 'Y', 'C' : 'X', 'D' : 'W', 'E' : 'V',
- IFI R lUl, IGI R lTl, IHI R 'S', III R lRl, IJI R lQl,
IKI R lPl, ILI R 'O', IMI R lNl, INI R lMl, IOI R lLl,
IPI . IKI, IQI . IJI, IRI . III, ISI . IHI, ITI . IGI,
IUI . IFI, IVI . IEI, IWI . IDI, IXI . ICI, IYI . IBI, IZI . IAI,
Ial: 'Z', Ibl: Iy|, 'C': 'X', Idl: 'W', Iel: 'V',
lfl: lul, lgl: ltl, lhl: 'S', lil lrl, ljl: lql,
lkl: lpl, lll. 'O', lml: lnl, lnl lml, lol: lll,
Ipl: Ikl, Iql: Ijl, Irl: 'l', ISI Ihl, Itl: Igl,
Iul: Ifl, 'V': Ie|, 'W': Idl, 'X': 'C', Iyl: Ibl, IZI IaI,
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'l': 'O" '2': '9" '3': '8" '4': '7" '5': '6" '6': '5" '7': '4"
'8': '3" '9': '2" 'O': 'l" '.': '." "': "" '!': '!" '?': '?"
l"l: l"l}
def atbashPrompt () :
codeChoice = input (str (" \nBeemure \"a\" mns umbpoBaHus bdania.\nBeemoure
\"6\" mns pucumdpoBKM TekcTa.\n"))
if codeChoice == "a":

with open ("kniga.txt") as f:
text = f.read()

new text atbash (text)

with open ("llmpp.txt", 'w') as f:
f.write(new text)

elif codeChoice == "6":

with open ("llmdp.txt") as f:

text = f.read()

new text atbash (text)
with open ("Pacumbp.txt", 'w') as f:
f.write(new_ text)
def atbash (message) :
cipher = "'
for letter in message:
if (letter in lookup table):
cipher += lookup table[letter]
else:
cipher += ' !
return cipher
atbashPrompt ()

CyTb paOOoTBHI MPOrpaMMBbl: B Hayalle OMMCAH AHTJIMMCKUI an(aBUT U CUMBOJIbI, UCIIOJIb3yEMbIE IS
HalMCcaHusl TEKCTOB. 3amyckaeM ¢yHkiwroo atbashPrompt, m3HadanpHO mporpamma >KAET OTBETa OT
M0JIb30BaTENsI, HE0OX0AUMO 3an(poBaTh, WU paciindpoBars (aiina. 3aTeM OTKpbIBaeTCs (aia KHUTH,
WITH IIU(POBAHHOTO TEKCTA U 3aIyckaeTcst Bropast GpyHkuus athash, koropas HenmocpencrtsenHo mudpyer,
win pacimndpoBbiBaeT TekcT. DyHKIMS NPOXOAUTCS MO Kaxaod OykBe MO odepenu, eciau OykBa
IPUCYTCTBYET B aj(aBuTe, TO OHA 3aMEHSETCS Ha yCTAaHOBJICHHYIO, €CJIM )K€ CUMBOJIAa HET B POITMCAHHOM
andasure, To cTaBUTCsS pode. [lanee mporpamMmma 3akaHuMBaeT MU(PPOBKY U COXpaHSET HOBBIH (aii.

Ha pucynkax 1-3 npenocrasiena pabora nporpaMmmsl mudpoBanus ¢aiisa aHrI0a36I9YHON KHUTH.

Pride and Prejudice
Jane Austen

Chapter 1

It is a truth universally acknowledged, that a single man in possession of a good fortune, must be in want of a wife.

However little known the feelings or views of such a man may be on his first entering a neighbourhood, this truth is so well
fixed in the minds of the surrounding families, that he is considered the rightful property of some one or other of their
daughters.

"My dear Mr. Bennet," said his lady to him one day, "have you heard that Netherfield Park is let at last?"

Mr. Bennet replied that he had not.

"But it is, returned she; "for Mrs. Long has just been here, and she told me all about it.

Mr. Bennet made no answer.

11 "Do you not want to know who has taken it?" cried his wife impatiently.

12 "YOU want to tell me, and I have no objection to hearing it."

13 This was invitation enough.

14 "why, my dear, you must know, Mrs. Long says that Netherfield is taken by a young man of large fortune from the north of
England; that he came down on Monday in a chaise and four to see the place, and was so much delighted with it, that he agreed
with Mr. Morris immediately; that he is to take possession before Michaelmas, and some of his servants are to be in the house
by the end of next week."

"What is his name?"

V1 W

¥ "Bingley."

1 "Is he married or single?"

18 "oh! Single, my dear, to be sure! A single man of large fortune; four or five thousand a year. What a fine thing for our girls!"

19 "How so? How can it affect them?"
"My dear Mr. Bennet," replied his wife, "how can you be so tiresome! You must know that I am thinking of his marrying one of
them."

21 "Is that his design in settling here?"

22 "Design! Nonsense, how can you talk so! But it is very likely that he MAY fall in love with one of them, and therefore you must
visit him as soon as he comes."

23 "I see no occasion for that. You and the girls may go, or you may send them by themselves, which perhaps will be still better,
for as you are as handsome as any of them, Mr. Bingley may like you the best of the party."

24 "My dear, you flatter me. I certainly HAVE had my share of beauty, but I do not pretend to be anything extraordinary now. When
a woman has five grown-up daughters, she ought to give over thinking of her own beauty."
"Tn _such cases. a woman has not often much beautv to think of."

Puc. 1. UcXOIHBIN TEKCT KHUTH
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Fig. 1. Source text of the book
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Kirwv z=w Kivgfwrxv Qzmv Zfhgvm Xszkgvi O Rg rh z gifgs fmrevihzoob zxpmldovwtvw, gszg z hrmtov nzm rm kXlhhvhhrim lu z tllw -~
uligfmv, nfhg yv m dzmg lu z druv. Sldvevi orggov pmldm gsv uvvormth 1li ervdh lu hfxs z nzm nzb yv lm srh urihg vmgvimmt z
mvrtsylfisllw, gsrh gifgs rh hl dvoo urcvw mm gsv nrmwh lu gsv hfiilfmwrmt uznrorvh, gszg sv rh xlmhrwvivw gsv irtsgufo
kilkvigb lu hinv lmv 1i lgsvi lu gsvri wzftsgvih. "Nb wvzi Ni. Yvemvg," hzrw srh ozwb gl srn lmv wzb, “szev blf svziw gszg
Mvgsviurvow Kzip rh ovg zg ozhg?" Ni. Yvmmvg ivkorvw gszg sv szw mlg. "Yfg rg rh, ivgfimvw hsv "uli Nih. Olmt szh qfhg yvwvm
sviv, zmw hsv glow nv zoo zylfg rg. Ni. Yvmmvg nzwv ml zmhdvi. "Wl blf mlg dzmg gl pmld dsl szh gzpvm rg?" xirvw srh druv
rnkzgrvmgob., “BLF dzmg gl gvoo nv, 2mw R szev ml lyquxgrlm gl svzirmt rg." Gsrh dzh rmergzgrim vmlfts. “Dsb, nb wvzi, blf
nthg pmld, Nih. Olmt hzbh gszg Mvgsviurvow rh gzpvm yb z blfmt nzm lu ozitv uligfmv uiln gsv mligs lu Vmtozmw gszg SV xznv
widm 1m Nlmwzb rm z xszrhv zmw ulfi gl hvv gsv kozxv, zmw dzh hl nfxs wvortsgvw drgs rg, gszg sv ztivvw drgs Ni. Nliirh
rnnvwrzgvob gszg sv rh gl gzpv klhhvhhrlm yvuliv Nrxszvonzh, zmw hlnv lu srh hviezmgh ziv gl yv rm gsv slfhv yb gsv vaw lu
mvcg dvvp.™ "Dszg rh srh mznv?™ “"Yrmtovb." “Rh sv nziirvw 1i hrmtov?" *“Ls! Hrmtov, nb wvzi, gl yv hfiv! £ hrmtov nzm 1lu
ozitv uligfmv ulfi 1li urev gslfhzmw z bvzi. Dszg z urmv gsrmt uli 1fi trioh!"™ "sSld hl? Sld xzm rg zuuvxg gsvn?® “Nb wvzi Ni.
Yvmmvg, ® ivkorvw srh druv, "sld xzm blf yv hl grivhlnwv! Blf nfhg pmld gszg R zn gsrmprmt lu srh nziibrmt lmv lu gsvn." “Rh
gszg srh wvhrtm rm hvggormt sviv?"™ “Wvhrtm! Mimhvmhv, sld xzm blf gzop hl! Yfg rg rh evib orpvob gszg sv NZB uzo0 rm olev drgs
Imv lu gsvn, zmw gsvivuliv blf nfhg erhrg srn zh hllm zh sv xlnvh." "R hvv ml lxxzhrlm uli gszg. Blf zmw gsv trioh nzb tl, 1li
blf nzb hvmw gsvn yb gsvnhvoevh, dsrxs kviszkh droo yv hgroo yvggvi, uli zh blf ziv zh szmwhlnv zh zmb lu gsvn, Ni. Ymmtovb nzb
orpv blf gsv yvhg lu gsv kzigb." "Nb wvzi, blf uozggvi nv. R xvigzrmob SZEV szw nb hsziv lu yvzfgb, yfg R wl mlg kivgvmw gl yv
zmbgsrmt vegizliwrmzib mld. Dsvm z dlnzm szh urev tildm fk wzftsgvih, hsv 1ftsg gl trev levi gsrmprmt lu svi ldm yvzfgb."™ “Rm
hfxs xzhvh, z dinzm szh mlg lugvm nfxs yvzfgb gl gsrmp lu." "¥fg, nb wvzi, blf nfhg rmwvvw tl zmw hvv Ni. Yrmtovb dsvm sv
xlnvh rmgl gsv mvrtsylfisllw."™ "Rg rh nliv gszm R wvmtztv uli, R zhhfiv blf." “Yfg xlmhrwvi blfi wzftsgvih. Lmob gsrmp dszg zm
vhgzyorhsnvmg rg dlfow yv uli lmv lu gsvn. Hri Droorzn zmw Ozwb Ofxzh ziv wvgvinrmvw gl tl, nvivob 1lm gszg zxxlfmg, uli rm
tvmvizo, blf pmld, gsvb erhrg ml mvdxinvih. Rmwvvw blf nfhg tl, uli rg droo yv rnklhhryov uli FH gl erhrg srn ru blf wl mlg."
*Blf ziv levi hxifkfolfh, hfivob. R wziv hzb Ni. Yrmtovb droo yv evib tozw gl hvv blf zmw R droo hvmw z uvd ormvh yb blf gl
zhhfiv srn lu nb svzigb xlmhvmg gl srh nziibrmt dsrxsvevi sv xsllhvh lu gsv trioh gslfts R nfhg gsild m 2z tllw dliw uli nb
orggov Oraab." "R wvhriv blf droo wl ml hfxs gsrmt. Orasab rh mlg 2 yrg yvggvi gszm gsv lgsvih zmw R zn hfiv hsv rh mlg szou
hl szmwhinv zh Qzmv, mli szou hl tllw sfnlfivw zh Obwrz. Yfg blf ziv zodzbh trermt SVI gsv kivuvivmxv." "Gsvb szev mlmv lu
gsvn nfxs gl ivxlnnvmw gsvn,® ivkorvw sv "gsvb ziv 200 hroob zmw rtmlizmg orpv lgsvi trioh yfg Oraab szh hlnvgsrmt nliv lu
jfrxpmvhh gszm svi hrhgvih." *"Ni. Yvmmvg, sld XZM blf zyfhv blfi ldm xsrowivm rm hfxs z dzb? Blf gzpv wvortsg rm evcrmt nv.
Blf szev ml xlnkzhhrlm uli nb klli mvievh.® *"Blf nrhgzpv nv, nb wvzi. R szev z srts ivhkvxg uli blfi mvievh. Gsvb ziv nb low
uirvmwh. R szev svziw blf nvmgrlm gsvn drgs xlmhrwvizgrlm gsvhv ozhg gdvmgb bvzih zg ovzhg.® Ni. Yvmmvg dzh hl lww z nrcgfiv
lu jfrxp kzigh, hzixzhgrx sfnlfi, ivhviev, zmw xzkirxv, gszg gsv vckvirvmxv lu gsivv zmw gdvmgb bvzih szw yvvm rmhfuurxrvmg gl
nzpv srh druv fmwvihgzmw srh xszizxgvi. SVI nrmw dzh ovhh wruurxfog gl wvevolk. Hsv dzh 2 dinzm lu nvzm fmwvihgzmwrmt, orggov
rmulinzgrim, zmw fmxvigzrm gvnkvi. Dsvm hsv dzh wrhxlmgvmgvw, hsv uzmxrvw svihvou mvielfh. Gsv yfhrmvhh lu svi oruv dzh gl tvg
svi wzfrsavih nziirvw rah hlozxv dzh arhrormt 7mw mvdh. Xszkavi 9 Ni. Yvmmva dzh znimt asv vziorvha 1u aslhv ds)l dzrave Im )
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Pride and Prejudice Jane Austen Chapter 1 It is a truth universally acknowledged, that a single man in possession of a good A
fortune, must be in want of a wife. However little known the feelings or views of such a man may be on his first entering a
neighbourhood, this truth is so well fixed in the minds of the surrounding families, that he is considered the rightful
property of some one or other of their daughters. "My dear Mr. Bennet," said his lady to him one day, "have you heard that
Netherfield Park is let at last?" Mr. Bennet replied that he had not. "But it is, returned she "for Mrs. Long has just been
here, and she told me all about it. Mr. Bennet made no answer. "Do you not want to know who has taken it?" cried his wife
impatiently. "YOU want to tell me, and I have no objection to hearing it." This was invitation enough. "Why, my dear, you
must know, Mrs. Long says that Netherfield is taken by a young man of large fortune from the north of England that he came
down on Monday in a chaise and four to see the place, and was so much delighted with it, that he agreed with Mr. Morris
immediately that he is to take possession before Michaelmas, and some of his servants are to be in the house by the end of
next week." "What is his name?" "Bingley." "Is he married or single?" "Oh! Single, my dear, to be sure! A single man of
large fortune four or five thousand a year. What a fine thing for our girls!™ "How so? How can it affect them?" "My dear Mr.
Bennet, " replied his wife, "how can you be so tiresome! You must know that I am thinking of his marrying one of them." "Is
that his design in settling here?" "Design! Nonsense, how can you talk so! But it is very likely that he MAY fall in love with
one of them, and therefore you must visit him as soon as he comes." "I see no occasion for that. You and the girls may go, or
you may send them by themselves, which perhaps will be still better, for as you are as handsome as any of them, Mr. Bingley may
like you the best of the party." "My dear, you flatter me. I certainly HAVE had my share of beauty, but I do not pretend to be
anything extraordinary now. When a woman has five grown up daughters, she ought to give over thinking of her own beauty." "In
such cases, a woman has not often much beauty to think of." "But, my dear, you must indeed go and see Mr. Bingley when he
comes into the neighbourhood.”™ "It is more than I engage for, I assure you." "But consider your daughters. Only think what an
establishment it would be for one of them. Sir William and Lady Lucas are determined to go, merely on that account, for in
general, you know, they visit no newcomers. Indeed you must go, for it will be impossible for US to visit him if you do not."
"You are over scrupulous, surely. I dare say Mr. Bingley will be very glad to see you and I will send a few lines by you to
assure him of my hearty consent to his marrying whichever he chooses of the girls though I must throw in a good word for my
little Lizzy." "I desire you will do no such thing. Lizzy is not a bit better than the others and I am sure she is not half
so handsome as Jane, nor half so good humoured as Lydia. But you are always giving HER the preference."™ "They have none of
them much to recommend them," replied he "they are all silly and ignorant like other girls but Lizzy has something more of
quickness than her sisters."™ "Mr. Bennet, how CAN you abuse your own children in such a way? You take delight in vexing me.
You have no compassion for my poor nerves." "You mistake me, my dear. I have a high respect for your nerves. They are my old
friends. I have heard you mention them with consideration these last twenty years at least." Mr. Bennet was so odd a mixture
of quick parts, sarcastic humour, reserve, and caprice, that the experience of three and twenty years had been insufficient to
make his wife understand his character. HER mind was less difficult to develop. She was a woman of mean understanding, little
information, and uncertain temper. When she was discontented, she fancied herself nervous. The business of her life was to get
her daughters married its solace was visiting and news. Chanter 2 Mr. Bennef was amona the earliest of those who waited on
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[Ipoananu3upoBaB HpHUBEIEHHBIE METOAbl IMHM(PPOBAHUS, MOXKHO CHENaTh BBIBOJ, YTO

43

JIaHHbBIE

METO/IbI TOBOJILHO MPOCTHI, pa3paboTaHbl 3TH METOBI OBLTH MHOTO JIET Ha3a/] U CIIOCOOBI KX B3JIOMa TaK¥Ke
npoctel. Hampumep, mmdp Ilesaps, momyctum Heodxoaumo 3ammdpoBath cioBo «helloy ¢ marom B
3 OYKBBI, MOIYIHUTCS CITOBO «KhOOM», KOMYecTBO OYKB HE M3MEHUIIOCH, 3HAUUT HYKHO METOJIOM Tiepebopa
MOJICTABJIATH OYKBBI, HAUMHASI C I11ara 1 BIpaBo, HJIH BJIEBO U TaK Jajiee, MOKa He MOJYYUTCs CI0BO. UTOOBI
YCIOKHUTH 3a/1a4y B3J0Ma Takoro Iudpa, MOXHO, K MPUMEpPY, MUCIOJIL30BaTh ABOMHON HIIH TPOWHOM
mmdp, T.e. MUPPOBATH TEKCT HECKOJIBKO pa3 U C pa3HbIM KOJIMYECTBOM INIArOB, TOT/IA B3JIOMATh OyIeT
Oosee mpoOIeMaTUYIHO.

Kpuntorpadusi, kak Hayka MosiBUJIaCh OTHOCUTEIHHO HEJABHO, HO JaXKe y TaKOW MOJIOAOW HayKu

€CTh HepeHIéHHLIC l'[pO6J'IeMBI, Harmpumep:

— OI'PaHUYCHHOCTH pa60qu CXCM C OTKPBITBIM KIIHOYOM. CYIJ_ICCTBYCT 0OJIBIIIOE KOJIMYECTBO

pPa3IUYHBIX METOJOB M CXeM Iu(pOBaHUS,

KOTOpblE MOXXHO KOMOWHHPOBAaTh U TO-pa3HOMY
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PEAaKTUPOBATH, HO BCE OHU OCHOBBIBAIOTCS HA OJTHOW HE PEIIEHHOMN MPOOIeMe ¥ CTAHOBUTCS MIOHSATHO, YTO
KOJIMYECTBO KPUNITOTpapUUECKUX CXEM JOBOJIHHO OTPaHUYEHO;

— HeHaa&KXHOCTh PyHIameHTa mudpoBaHus. bbuta goka3zaHa HEKOTOpas CBsI3b MEXIY Pa3HbIMU
MeTOIaMU IH(PPOBAHUS U €CTh TEOPHS, YTO €CIIHM OyAET B3JIOMaH OJUH MHUQP, TO OTKPOIOTCS HEKOTOPHIE
JBEpU K APYTUM mudpam, 4TO 03HAYAET, 4TO HIU(PHI TECHO CBA3aHBI K UMEIOT IOBOJILHO CX0XKYIO OCHOBY;

— OTCYTCTBUE MEpPCHEKTUB. B Hamm JHU pa3BUBaIOTCA KBAHTOBBIE KOMIIBIOTEPHI U BBIYUCIICHUS,
KOTOpPBIE MOTYT MOMEHTAILHO MpOopadaThiBaTh KOJOCCATHHOE KOJIMYECTBO WH(OpPMAIMM U B TEOPUHU
B3JIOMaTh JI000H mudp, IPOrHaB MHOKECTBO KOMOMHAIIMIA, YTO JenaeT mudpoBaHue JaHHBIX, 110 CYTH,
0CCIOJIC3HBIM 3aHITUEM;

— yBeJMUYeHUE pazMmepa mudpyeMbIX OJIOKOB JTaHHBIX U KItouel K HUM. M3-3a OBICTPOTrO pa3BUTHUS
BBIUMCIUTENFHON TEXHUKU IPOUCXOANUT YBEIMUEHUE pa3MepOoB OJIOKOB JIAHHBIX U UX KIIFOUEH, HapuMmep,
kpuntocuctema RSA, panee ObuT0 10cTaTOYHO 512 OUT, TENEph K€ PEKOMEHyeMbIii 00BEM COCTaBIISICT
4096 6ur [6-9].

W3 BbIlIECKa3aHHOTO MOKHO CHENaTh BBIBOJA, YTO KpUINTOrpadusi O4YeHb BakHA IS 3aIUTHI
uHpopmanuu. Ee eme monro OyayT NpUMEHSITb, KOMOMHHPYS pazlUYHbIE CIOCOOBI MUGPOBaHUS U
U3MEHSIS UX, YTOOBI 3aITyTaTh MOTCHIIMATBHOTO B3JIOMIIIUKA M YCIIOKHUTEL eMy paboTy BeIraaas Bpems. Tak
KaK BpeMsI 4acTO SIBISICTCS MOJIOKUTEIbHBIM (PAKTOPOM, TaK KaK €CIIM MPH Iepeiade CeKPETHBIX JTaHHBIX
3JIOYMBIIIJIEHHUK HE CMOXET y3HaTh cpa3y BCIO MH(GOpPMAIINIO, a y3HAET €€ Yepe3 HECKOIbKO AHEH, 3Ta
uH(pOpMaIIUs yKe MOKET OOECIICHUTHCS, U €€ MOTeps He MPUHECET HUKAKUX MPoOIeM.

3AK/IOYEHUE

[Tpu mepenavye wHGOPMANIMU 1O KaHAJIAM OJHUM M3 TJIABHBIX 33Ja4 €CTh I'PaMOTHAs e¢ 3aIlluTa.
Kaxxnoii opranuzanuu, KoTopas 3a00THUTCS O CBOEH pemyTanuu U Oe30MacHOCTU JOKHA 00S3aTeNbHO
UMETh B CBOEM IITAaTe€ KBAIM(UIHMPOBAHHOIO COTPYJHUKAa MH(POPMAIMOHHON O€30MacHOCTH, KOTOPBIN
Oynet 3a0oTuThcs 00 3TOM. Tak Kak HEOOXOIMMO MOCTOSHHO MPOBOJUTH PabOTy MO: COCTaBIECHUIO
Pa3IUYHOM TOKYMEHTAlLUU; CIEAUTD 32 padOTOM U JTOCTYIIOM COTPYIHUKOB K pa3JIM4YHbIM JaHHBIM, caliTaM
U nH(OpPMaIIUK; HACTPaUBaTh TEXHUYECKOE 000pYyI0BaHHE 711 00ecIedeHHsl 3alUThl KaHaJIOB Mepeaaun
uHpopMaluy; mudpoBaTh HHPOPMAIUIO, HUPKYIUPYIOLIYI0 B OPraHU3allUK Pa3IUYHbBIMU METOJIaMU U
T.J.

OOBIuHBIE TIOJIH30BATEIH JJIsI COOCTBEHHOW 0€30MaCHOCTH MOTYT UCIOJIb30BaTh MPOCTHIE METOIbI
mdpoBanusi. MOXKHO UCTIOTIB30BaTh METO/IbI, ONMCAHHBIC B CTaThe, HO JUISl YCUJICHHS 3alIUThI CTOUT UX
HEMHOI'O MOI[I/I(l)I/IIII/IPOBaTI), yCJ'IO)KHfITI), HUCIIOJIB30BAaThHh HII/I(l)pOBaHI/IG HECKOJIBKO pa3, KOM6I/IHI/Ip0BaTB
pas3Hble MUQPHI, 1715 YCI0XKHEHUS B3JIOMa TAKOW KPUMITOTpaMMBbI M TOT/1a Baiia nH(GopMalius Bceraa OyaeT
IIOJT 3AII[ATOM.
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