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N={1,2,3, ...} — MHOXeCTBO HaTypaJbHBIX YHCEI;
z={...,-3,-2,-1,0,1, 2,3, ...} — MHOXECTBO LIEIBIX YHCEIL.
rest(a, b) — ocTaTOK OT AEIEHMs LEIOTO YHCIA G HA HATYPAIbHOE YHCIIO b:
a = bq + rest(a, b), rue g, rest(a, b) € Z, u 0 < rest(a, b) < b.

bla — uenoe yucio b, OTIMYHOE OT HyJS, JEAUT LIEJOE YUCIO A, TO ECTh
a=bc, tme c € Z.

(al, ... Gp) — Hauboavwuii o6uwuii Oeaumens UENbIX YUCENL Gy, ..., Gn,
XOT OBl OHO M3 KOTOPBIX HE PABHO HYJIIO, TO €CTh HAUOOJbIIEE 1IE10e
YUCI0, OeNsiuiee KaXaoe U3 Yucenl ay, ..., Gy.

la1, ...a,] — Haumenswee obuee kpamnoe uenvix yncen ay, ... , G, , Kax-
JIO€ U3 KOTOPBIX HE PABHO HYJIIO, TO €CTh HAUMEHblIee HATypaIbHOE YUCIIO,
IeJisiuieecs Ha KaXIoe U3 Yucenl ap, ..., Gy,.

P=1{2,3,57,11,13,17,19, ...} — MHOXECTBO npocmbix 4icen, TO €CTh
HaTyPaJIbHbIX YMCEJ, UMEIOIIMX POBHO [BA HATYPAIbHbBIX NEAUTENS; D, ¢,
Dty -5 Dss qis -+, ¢ — TPOCTBIE YMCHA; N = Py - py®-...-ps*, IHe
D1, D2, ---,Ds — DPa3IMYHbIE MPOCThIE YMCIA, U Q1,Q, ...,0s € N —
KQHOHU4ecKoe npedcmagneHue HATYPAIbHOTO 4Mciia n > 1, To ecrb mOpen-
CTaBJIeHWEe 7 B BHIE NMPOM3BEAECHMS HATYPaIbHBIX CTENeHEeN Pa3IMYHbIX
TIPOCTHIX YHCEL.

Pn — TM-€ NPOCTOE YUCHO: p; =2, pp =3, p3 =S U T. 1.

p=a-q+1 (rae p,q € P, v q BEIMKO) — CuUABHOE BPOCMOE HUCAO, TO ECTD
JIOCTaTOYHO OOJIbILOE MPOCTOE YMCIO P, TAKOE YTO p — | HMeeT Oosbluue
NPOCThie NenuTend, Hanpumep ¢ (npudyem g — 1 Takke umeer GoONbiIve
HPOCTbIE [JeJUTENH), U P + 1 uMeeT GoJbIKe MPOCTHIE ENTUTENN.
n=p;-Pr-... ps (TO€ P1, P2, ..., Ps — PAIINYHBIE MPOCTbIE YUCTA) —
beckeadpamHoe uuco. .

S ={4,6,8,9,10, 12, 14, 15, 16, 18, ...} — MHOXECTBO COCMABHbIX YUCen,
TO €CTb HATyPaJIbHBIX YKCEJI, UMEIOLIMX He MEeHee TpeX HaTypaIbHBIX Je-
aureneit; N = PUSU{1}.

n=2%.3%. -pg”‘ (rme 2,3, ...,ps — MOCIENOBATENbHBIE IPOCThIE
hCTa, Q) = Q3 = ... = Qp, M ap = 1 xpome n = 4;36) — cuabHo
cocmaeHoe 4ucAo, TO eCTb HaTypaJlbHOE 4YHCIIO, KOTOpPOe HMMeeT OoJblie
IenuTeseil, yeM Jiio60e MpealiecTBYIOlIee eMy HaTypajlbHOE YHUCIO.
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B ={p,p, ...,ps} — 6asza paznoncenus, T0O €CTb MHOXECTBO, COCTOSI-
llee U3 HECKONbKMX PasIMyHbIX MPOCTHIX YMcen; n = pi' -...-pg* (rme
a; > 0) — B-21a0k0e uucao, TO €CTh HATYPATLHOE YHCIIO, BCE MPOCTHIE
JleTUTeNM KOTOpOro npuHamiexar 6asze B.

n = (ak_lak_z...alao)g (tme £ 20,0< a; < g, v ap; #0) —
3anuch HATYPATBHOTO YHC/IA N 6 CUCMEME CHUCACHUs! C OCHOBAHUEM (, TO
ecThb NpencTaBieHue n = ap_ 195" + ap_29"2 + ... + a; - g + ag; ao,
ai, ...,G5 — g-uuHble YUGPL YUCIA M.

|| — yenas wacmo KeACTBUTENLHOTO YHCIA T, TO ECTh HAUGOJbIIEE LIEN0e
YMCIIO, HE TIpeBOCXoMsllee T [Z] — HaMMeHbllee LeNoe YHCIIO0, GoIblIee
WM paBHOE .

o(n) — gyuryus Jiinepa, HAOUWASA YUCIIO HATYPATLHBIX YUCE, HE TIPEBOCXO-
JSILMX 72 M B3AMMHO TNPOCTBIX C HUM:

go(n)=|{:1:€N:x<n,(x,n):1}|=n-H(1—;7).

pin

u(n) — @ynxyus Mebuyca: pu(1) = 1, p(n) = (—1)° na GeckBanpaTHOro
YMCIA N =] ... Ps, U p(n) = 0 B OCTAIBHBIX CIIYYasX.

sign(z) — smak neiictButensHoro yucna z: sign(z) = 1 npu z > 0,
sign(z) = —1 npu z < 0, u sign(z) = 0 npu = = 0.

m(z) = Y, 1 — 4MCIO NPOCTHIX YKCell, HE NPEBOCXOIALINX AEHCTBUTE b~

P<T
HOE€ YUCJIO .

> f(d) (H f(d)) — cymMMa (nMpow3BeeHHe) 3HAYEHMIl KOMIUIEKCHO-
din d|n

3HauHoW QyHkumu f(z), onpenenenHoi wist Bcex ¢ € N, no BceM Hary-
PIBHBIM IeTUTENSIM d HATYPaIbHOTO YKCIA 7.

f(n) = O(g(n)) (roe f, g — KOMIUTEKCHO3HAYHBIE GYHKLUMH HATYPATIBHHOTO
aprymenTa) — yskums f(n) ecte O-6oavwoe ot yHKumMU g(n), TO ecTh
CYUIECTBYET Taxasl OJIOXUTeIbHAsA AeHCTBUTENbHAs KOHCTaHTa C M Takoe
HATYpaJIbHOE YUCTIO Ny, YTO [UIS JIIOGOTO 7. > Ny MMEET MECTO HEPABEHCTBO
|f(n)] < C-[h(n)]. :

a = b(modn) — uenvle yucna a u b cpasHumor no modynio n, n € N,
TO €CTb G M b MMEIOT OIMHAKOBEIE OCTATKU NPM JENEHUM HA T, WIH, YTO
10 %€, n|(a — b).

a # b(modn) — uenble yncia ¢ u b HecpaBHUMBL 1O Monyio 1, n € N,
TO €CTb @ ¥ b MMEIOT pasNMYHbIE OCTATKM NpPU JEI€HUM HA T, WIH, YTO
T0 X%e, n{(a — b).
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» o, ={z€Z:z=a(modn)}={...,a-2n,a—n,a,a+n,a+2n, ...} —
Kaacc ebiwemos (YMCa a) MO MOIYIIO T, TO €CTh MHOXECTBO BCEX LIENBIX
YHCes, CPaBHUMBIX C UUCJIOM @ 110 MOIYIIO 7.

» a modn — OOWH W3 BBIMETOB, NPHHANIEXKALIUX KIAcCy BHIYETOB ay;
KaK NpaBWIO, HAMMEHbIIMH HEOTPULIATENBHBIN (HAMMEHBLINIA M0 MOXY-
JII0, HAUMEHDIIWI HATYPAIBLHbIA) BBIYET KJIacca a,, TO eCTh HauMeHbliee
HeOoTpULaTebHOe (HauMeHblIee MO MOLY/II0, HAMMEHbILee HATyPalbHOE)
YHCIIO, CPABHUMOE C @ 110 MOIYJIIO 7.

v

a a
(—) — cumeon Jlexcanopa: (— = 1, ecnu UeNOe YHCIO G, B3aUM-
p

HO TIPOCTOE C HEYETHBIM HPOCTHIM YHCIOM P, SBISAETCS KBaAPaTMYHBIM
BLIYETOM MO MOMYMO p (TO ecTb cpaBHeHMe z> = a (mod p) paspewm-

a
MO), nu (— = —1, €CJIM 1eJIo€ YHUCIO a, B3AUMHO IIPOCTOE€ C HEYET-
p .

HBIM [IPOCTHIM YMCJIOM D, SBSETCS KBAXPATHYHBIM HEBBHIYETOM [0 MOLY-
mo p (To ecTh cpaBHeHue z> = a (mod p) Hepaspewnmo); eciau alp, To

&)

a s (a\™
> (_) =11 (—) Uil HEYeTHOTO N = P - ... - ps* — cumeon Skobu.
n i=1 \Pi

» P,(a) — noxazamens uenoro yucia a (B3aUMHO MPOCTOIO C 1) MO MO-
IYJI0 n, TO €CTb HAMMEHbllee HATYpAIbHOE YUCIO 7, Takoe 4ro a7 =
= 1(modn); ecniu P,(g) = ¢(n), T0 g — nepsoodpasnwviii Kopersb NO MO-
IYJIO 1.

» indja — unOeKc LENOrO YUC/A @ MO MOMNYMIO 7 C OCHOBAHHEM g, TO €CTb
HaMMeHblIIee 1Ie/I0e HEOTPULEATENBHOE YuciIo (3, Takoe yTo a = g° (mod n).
3neck n € {2,4,p%, 2p*} WA HEYETHOTO MPOCTOTO P M HATYPATBHOIO (1,
g — NePBOOGPA3HBI KOPEHD 110 MOLYJIO 71, U @ — LENOE YHCII0, B3aUMHO
npocToe ¢ n.

» [ag, a1, ..., G, ...] = ap + —————— — yennas dpobs. 3neck ag —
&+ 1 ~
apt. .. .
HEKOTOpOe 1IeJIoe YUCTIO, a BCE d,, N € N — HaTypaibHble YUC/Ia, IPHYEM
NOCJIEIHEE, ECII OHO CYIIECTBYET, OTIMYHO OT 1.

Py

» 0 = [ag,ay, ...,ar] = b——,k =0,1,...,n, ..., — nodxodawue dpobu
k

I LenHoi npobu [ag, ay, ..., an, -..]; ax, k=0,1, ..., n, ..., — He-

nonHble yacmHble LIENHOMN 1pobu [ag, a1, - .., 4y, -..|; ak = lak, Gxt1, ---,
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an,...], k=0,1,...,n,...,— noanvie yacmubte IeNHOMN 1pobH [ag, ay, . . .,
ay, .. .].

log, z, a,z € R, a > 0,a # 1, £ > 0, — nozapupm uucra x no ocro-
6anuio a, T0 ectb Takoe yucio y € R, uro a® = y; logz = Inz —
HamypanvHblil K0eapudm log, T.

nl=1-2....-n — ¢pakmopuas HatypasbHOrO yucia n; 0! = 1.
n n! .
= —— , n,m € N, n > m, — uucaro couemanuii u3 n
m mi(n — m)!

n
9JIEMEHTOB IO M 3JEMEHTOB; YHCJa ( ) SBJIAIOTCA KOSCI)(I)PIHPICHT&MI/I
m

pasnoxeHus 6uroma Heromona:

n_ [T\ n N\ nj n\ n9.2
(a+0) —(O)a +(1)a b+(2)a b +...+
+< " )azb"_2+(n)ab"_l+(n)b".

n—2 1 n

F,=2"4+1,n=0,1,2, ... — yucra Pepma.

M,=2"-1n=1,2,3, ... — yucra Mepcenna.

E=pi-py-....ps—1 (te p; € P v p; # p; upu i # j) — eskaudoeo uucno.

U = Uy = 1, Upy2 = Upy) + Up — 4ucna Pubonauuu.

(K, +) — noayspynna: onepauus cjioxeuus -+ accounarusua; (K, +, 0) —

KOMMYmMAmUeHAs zpynna: onepanus CJIOXeHHsI + acCOLIMATMBHA U KOMMY-

TaTHBHA, 0 — HEUTPaNbHBIN 2JIEMEHT IO CIOXEHHIO, I JTI000ro 3IeMeHTa

a € K cymecTByeT NPOTHBOIOJIOXHBIA eMy aneMeHT -a € K.

K = (K,+,-,0) — koavyo: (K,+,0) — xoMMyTarMBHas rpymna,

(K\{0}, -) — monyrpynna, u onepauusi yMHOXEHHsI QUCTPUOYTUBHA OT-

HOCHMTEJIHHO OTEPALMHU CJIOXKEHHMS.

Z ={Z,+,-,0,1) — Koavyo yeavix uucen.

Zp = (Zy, +,-,0,1) — Koavyo Kaaccos eviemos no Modyio n.

M(K) — muoxecrBo Bcex k X k Marpuif ¢ aneMeHTaMmu u3 Koibua K;
+(K) — mHOXecTBO Bcex oOpaTMMbIX Kk X k MaTpuu C 31eMeHTaMM

u3 Konbua K. :

A = Ay — onpedeaumens matpuubl A € M;(K).

0(Zy) — uncno obparuMbix k X k MaTpuil ¢ a1eMeHTaMHu U3 Zy,:

ou@a) = @)l =N (1= 2) - (1= 55) oo (1= ) ):

oin p p p
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ab a; b \ {a b\ a,
(modn) — marpuibt € My (Z)
cd C dl cd Cy dl

cpasnumbt no modysio n € N, 10 ectb a = ay (modn), b = by (mod n),
¢ = ¢y (modn), d =d; (modn).

1l

(mod n) — BekTOpa " C LEJTBIMM BJIEMEHTa-
Y v Y v

1]

MU cpaghumsl no modymo n € N, 1o ectb £ = u (mod n), 1 y = v (mod n).
F = (F,+,-,0,1) — nose: (F,+,0) — XoMMyTarMBHas TIpyIia,
(F\{0},-,1) — xoMMyTaTWBHAas IpyMIna, ¥ OMEPALMsl YMHOXEHUS IHC-
TPUOYTHBHA OTHOCUTENBHO OMepauuu cioxeuus; F* = (F* - 1) (rme
F* = F\{0}) — myavmunauxamuenas zpynna nons ).
Fyq = (Fy, +,,0, 1) — koneunoe none U3 q 31€MEHTOB.
n*a (rne @ € F, n € N) — namypanvhoe kpamnoe sneMenTta g nons F,
n

TO €CTh CyMMa 7. KONHUii anieMeHTa a € F:nxa= Y, a.

i=1
orda — nopsdok HEHyJEBOro 3]eMeHTa a KoHeuHoro mojs Fg, 1o ectb
HauMeHblllee HaTypaJIbHOE YHCJIO Y, Takoe yTo a7 = 1; ecmmorda = g—1,
TO @ — NPUMUMUGHDBLI IneMeHm MO, eclin ¢ =p, p € P,Toorda = Pp(a).
log, a — duckpemnbii n02apugm HeHYNEBOTO BTIEMEHTA @ KOHEYHOTO TO-
14 Fy c ocHoBaHMEM g € Fy;, To ecTh HaMMeHbILIEE LIENOE HEOTPHIATEIBHOE
gmcno 3, takoe uro gf = a; ecmu ¢ = p, p € P M g — TepBOOGpa3Hblit
KOpeHb N0 Moy p, To log, a = ind, a.
f(@) = a,z" +a,_1z" ' +.. .+ a1z +ag, Gy, Gy, ---,8 € Foa, #0 —
muozounen cmenenu n van nosneM F; deg f(z) — crenenb n Muorowrena f(z).
Flz] = (F[z], +, -, 0, 1) — Kkoavyo mnozounenos nan nonem F.
ord f(z) — nopadox muozounena f € Fp[z], T0 ecT HammeHbluee Haty-
pansHoe uucio &, Takoe uto f|(z — 1).
ap(n) — umcno nenpusodumvix Hax moieM I, MHOTOUIEHOB CTENEHHU 7,
TO ecTb MHOTOWIEHOB [ € Fp[x], xoTopsie Hemb3st npencrasuts Hax [
B BUIE TMPOU3BENEHUS IBYX MHOTOWIEHOB IOJIOXHUTEIbHOM CTENEHH:

a(n) = - 3 pmp(m).
min

bp(n) — uMCIIO NpUMUMUBHbIX MHOTOUIIEHOB CTENIEHM N Haj nosieM Fj, 1o
ecTb MHorowreHos f € Fp[z] crenenu n, wis KoTopsix

ord(f(a)) = 3"~ 1 :bym) = 2L 1)
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0 = {6,332 = {0n}n — ncesdocayuaiinas nocredosamensrocmo.

S(Fp) = {a = {az}aln = 0,1,2, ..., 0, € F,} — MHOXecTBO Bcex
nocnenosarenbHocreii anementos noist Fp; 0 = {0}, — nysesan nocne-
dosamenbHocmb, COCTOSINAA M3 OmHMX Hyneh; ¢ = {1}, — edunuunas
nocaedosamenvHocms, COCTOALIASA U3 ONHMX EIMHMULL.

Tea=Te{a,}, = {ant1}n — cdsue nocnenosarenpHoctn a € S(Fp).
g7 e a = 3 — mpeo6pasoBanue nocienosarensHoct o € S(F,) B nocie-
nosarensHocts (3 € S(Fp) ¢ momowsio noauromuansrozo onepamopa g',
3a1aBaEMOT0 MHOTOUNEHOM g(A) = bo+bi A+b A2 +. . .+ b, € Fp[A]: mns
JI000T0 €010 HEOTPULIATENbHOTO N B, = by -y +bjap 1 +boay o+, . .+
+ bkan+k.

() — MunUuManbHbLE MHO20UACH TTOCTIEIOBATENBHOCTH &, TO €CTh HOPMHPOBaH-
HBIi M HAMMEHBLLEH CTeTeHN MHOTOWIEH,, anryaupyrouuii & € S(Fp): ml o8 = 6.
{8:}s — auneiinas pexyppenmuas nocaedoeamenvrocms Han noueM Fp, sB-
JISIOWIASACH pelleHueM AUHEHO20 PeKYPPEHMHO20 YPAGHEHUA Oy yp = Qp—y X
X Ogyn—1+ @n-z* Ogyn—a+ ...+ ag- 0, (a; € F,) nopadka n Han nonem
Fp; f(A) = A" — @ A" — .. —ag € Fy[A] — xapaxmepucmuuecuii
MHO2ouAer ITOTO ypaBHeHus; S(f) — MHOXeCTBO BCeX PELeHHMH 3TOro
yDaBHEHUS.

per§ — npumumueHblii nepuod JTMHEHHON PEKYPPEHTHOI MOCITeNOBaTEb-
Hoctu 6 € S(f), TO ecTh HAMMEHBLINIA HATYPATLHBI EPHOL 3TON MOCIIe-
JIOBATEILHOCTH.

— — CHMBOJ Npo6era B MCHONb3YEMBIX OTKDBITBIX COOGLIEHMSX
u mndpoTeKcrax.
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Yae6HOe OCOBHE COCTABIEHO B COOTBETCTBUH C TpeboBaHusIMU Denepanb-
HBIX TOCYZApCTBEHHBIX 00pa30BaTeJbHBIX CTAHIAPTOB BBHICIIErO 0OPa30BaHM
(®Ir'OC BO) u mpuMepHBIX OCHOBHBIX 06pa30BaTENbHBIX IPOTPAMM BBICLIETO
o6pasosanust (OOIT BO) mo HanpasneHusM noarotosku 44.03.01 — IMenaro-
ruueckoe obpasosanue (npodwm: Maremarnka, Unpopmaruka), 44.03.05 —
Iemarornyeckoe 06pa3oBaHue C NBYMSI MPODWISMH HOATOTOBKU (Tpoduiu:
Maremarnka u MHbopmarnka, Marematnka U DkoHomuKa, MHbopmarrka
u Maremaruka, Uudopmaruka u Dxonomuka), 01.03.01 — Maremaruka (npo-
dunp: Ipenonasaure MateMaTuku U uHbopmaruku), 09.03.02 — HUndopma-
UMOHHEIE CUCTEMbI M TexHosnoruu (npoduis: MHOOPMAMOHHEIE TEXHOIOTHH
B 00pa30BaHUM) U JP.

YyebHOE 0OcoOHMe IMOArOTOBJEHO Ha OCHOBE JIEKUMi, B TEUEHHE MHOIMX
JIET YMTABIIHUXCSA aBTOPAMHM CTYIEHTaM MaremMaTrnyeckoro ¢dakynsrera Mockos-
CKOI0 rocyHapCTBEHHOIO MeNarorHyeckKoro YHUBEPCUTETa, U NpeaHa3HAYeHO
VIS M3y4eHHUs KypcoB «MeToabl M CpeCcTBa 3aluThl HHbOpMaLuu», «OCHOBBI
Kkpurrrorpadumn», Qpyrux ponacrBeHHbIx muciumiud OOIl BO, st usyyeHus
IUCUMIUIMH [0 BBIOOPY, MOCBSINEHHBIX OCHOBaM Kpurrorpadbuy U NpUKIaj-
HBIM BOMpPOCaM TEOPHUH 4YMcel. Marepuaabl NOCOOMsI MOTrYyT OBITb MOJIE3HBI
1 JUTST OpraHM3allii MHIVMBUIYAJIbHOM yIeOHO-HCCIeI0BaTeNIbCKO# paboTHI CTY-
JIEHTOB B pPaMKax MOATOTOBKM KYPCOBBIX PabOT, BBITYCKHbIX KBATH(HKALNOH-
HbIX PaboOT OaxkajaBpa M MaruCTepcKuxX AUCCepTaLMii.

YyebHOe nocobue BKITIOYAET B cebsl TeopeTuyeckue (akThbl, YIIPAKHEHUS
M 3alayy Pa3IMIHOTO YPOBHSI CJIOKHOCTH MO BCEM OCHOBHBIM pa3jeniaM Kpun-
TOrpaMy M COOTBETCTBYIOIMM pa3lesiaM MPHUKIaAHOW TEOPHM YUCeN. DTH
MaTepHualibl [peCTaBjleHbl B MEPBBIX BOCBMU IiaBax nocobust: «M3 ucropun
xpunrorpadpun», «[Ipocreiiiiine cHMMeTpUYHbIe KpUIiTocucTeMbl», « Lndpy-
fomye Matpuibl», «CucremMa RSA. JuckpetHblii Jorapudm», «BeramciauTenb-
HBIE AITOPMTMbI M MX TPYIOEMKOCTb», «[IpocThie M NCEeBIONpPOCTbIE YUCIa»,
«@DaxTopu3alLysa HaTYpaJIbHBIX Yucel», «IIceBaociydaifHple NOCIenoBaTeIbHO-
CTH HaJ KOHEYHBIM rojiem». B neBsaroil rmaBe «MaTepuaibl IUisi OpraHu3aluu
MPOMEXYTOYHOIO M MTOTOBOTO KOHTPOJISl» CONEPKATCSI KOHTPOJIbHBIE BOIPO-
Chl IS TIOATOTOBKM K 3a4eTy M IK3aMeHY, THUIIOBBIE 33aHMs 00s3aTeIbHOro
MMHHMYMa 1o KpUnTorpad®uy U NpUKIagHbIM pa3fiesiaM TeOpUU YUcell, UHIU-
BUIyaJIbHBIE 3a0aHMS JUTS IPOBENEHUS TBOPUECKHX J1abOpaTOpHBIX paboT K pa3-
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neny «M3 ucropun Kpunrorpadhuu», a Takke WHIUBUAYAIbHbIE 3aJaHus s
MpoBeIeHUs JIJabopaTOpHbIX paboT K pasmenam «Cucrema RSA. JIMCKpeTHBIt
Jorapudm», «BplauciuTeNbHBIE AITOPUTMBI M UX TPYAOEMKOCTb», «[IpocThie
M TICEBAONPOCTBIE YHCTa», «DakTopu3auus HaTypaabHBIX uMcen», «IlceBmo-
clyyaiiHble TOCIENOBaTeIbBHOCTH HaJl KOHEYHbIM mnojiem». B necsroii riase
«Tabnuupl» coOpaHbl MOJIE3HbIE AJISI OCBOEHHUSI Kypca CIPaBOYHbIE MaTepHaIbl,
NpeacTaBieHHble B BUIe Tabmui. s obseryeHWs HaBUTallMM MO TEOPETH-
YecKMM BOINpOcaM Kypca NpeQHa3HAayeH U MpeluiaraeMblil B KOHIE MMOCOOUS
«CJ10Bapb TEPMHUHOB».

M3n0xeHHne KaxXaoro u3 BEAEJIEHHBIX CONEPXKATEIbHBIX Pa3esiOB MPOBeIe-
HO B IOCOOMH MO €IMHOII CXeMe: OCHOBHbIE ONPENENEHUS U WLIIOCTPUPYIOLLIHE
MX MPUMEPHI; CBOIICTBa pacCCMaTPUBaeMbIX OOBEKTOB M MPUMEPHI PEIIEHUS CBSI-
3aHHBIX C HUMM 33/ay; YIPaKHEHUs, pelliaeMble O MpEeACTaBIeHHbIM B MpHU-
Mepax oOpa3uaM Y npegHa3sHaueHHbIE [JI NEPBOHAYaIbHOTO YCBOEHUS Tpel-
JIaraeMoro TEOPETUYECKOTO U MPAKTUYECKOro MaTepuaa, 3aiayu I CaMOCTO-
SITEJIHOTO pPEelIeHUs], HanpaBJIeHHbIE Ha yIIy0JeHHOEe 3HAKOMCTBO CTYIEHTOB
C paccMaTpUBaeMbIMH BoripocaMu. MHIMBUAYyabHbIE 3a0aHUs [UTs1 TPOBENEHUS
J1ab0paTOPHBIX pabOT, KOHTPOJIbHBIE BOMPOCH U TUIOBbIE 3aaHusl 00s13aTesb-
HOTO MMHMMYyMa MO KaX[oil TeMe MOXHO HAlTH B JEeBATOW IjiaBe MOCOOUs.

B KOHILIE KaXIOi «COJAepXaTeJbHOW» TJIaBbl MUMEETCS CITUCOK PEKOMEH-
lyeMO IS M3Yy4eHUSI TEMBI JIUTepaTyphl. B 3TOM cnycke mpencraBieHbl Bce
HMCTOYHMKM, KOTOpble ObUIM MCITOJIb30BaHbI aBTOPAMU MMpHU pa3paboTke Teope-
TUYECKUX U NMPAKTUYECKUX MAaTEPHAJIOB 110 COOTBETCTBYIOLIEMY Pa3fiesly Kypca;
B YaCTHOCTH, UCTOYHHUKHU, B KOTOPBIX MOXHO HaWTU AOKa3aTesIbCTBA Teope-
TUYECKMX YTBEPXIEHUH, MPEACTAaBIEHHHIX B NaHHOM MocoOMu 06e3 moka3a-
TenbeTBa. KpoMe TOro, B CUCOK JIMTEPATYPHl BKIIIOYEH PSII JOTIOTHUTEIbHBIX
HMCTOYHUKOB, IMOJIE3HBIX U IJISI YIIIYOJEHHOTO M3yYeHMS] U3JI0KEHHBIX B pa3-
JieJie BOMPOCOB (B TOM YHCJIE JUIS YCIELIHOTO BHIMOJIHEHUS COOTBETCTBYIOILMX
TBOPYECKMX M JIAGOPATOPHBIX PaboT), W IUISL OPraHU3AlUK CAMOCTOSTENBHON
y4eOHO-UCCIEA0BATENBCKOM PA0OTHI CTYNEHTOB, 3aMHTEPECOBABILIUXCS TEMATH-
KOW, B paMKax HalMCaHusl KYpCOBBIX PabOT, BHIMYCKHBIX KBATM(DUKAIHMOHHBIX
paboT 6akanaBpa M MarucCTepCKUX JUCCEPTALUA.

[Tocobue nocTpoeHo Mo MOIYJIFHOMY NMPUHLIMITY: BHIOOD M3yYaeMBbIX pa3-
JIeNIOB, MOPSIOK 3HAKOMCTBA ¢ HUMM M DIyOMHA OCBOEHMSI COOTBETCTBYIOLLIUX
TEOPETHYECKMX U MPAKTUYECKUX BOIPOCOB 3aBUCST OT HAMPaBJIEHUS NOATOTOB-
KM ¥ npodwis, B paMKaxX KOTOPbIX TPOBOAMTCS OOY4YEeHHE, a TAKXKE OT YPOBHS
MpeIBapUTEJIbHOM MOATOTOBKUA OOYYaIOUIMXCS B NpeAMeTHOM obnactu «Mare-
maruka 1 UHdopMauroHHbie TEXHOJIOTUM». sl M3ydeHuss Kypca CTyleHTaM
HeoOXOnMMbI 3HAHME PsAlla KJIACCUYECKUX BOMPOCOB 2JIEMEHTAPHOUN TEOPUHU UM -
cen («Teopusi neauMocTH», «Teopyst cpaBHeHHii», «PellieHue cpaBHEHHit BTO-



Tlgm: @it_boooks

16 Bsenenne

poit crenienu; cuMBoJbl JlexxaHnapa u SIxoou», «[Toxazarenu, mepBoobpasHble
KOPHM M MHIEKCHD, «LlenHbie NpoGu»), 3HAKOMCTBO C OCHOBHBIMH aireGpa-
HMYECKMMH CTPYKTYpamu (MPEeXAe BCEro, C ONpeleieHUEM U KIIaCCUYECKMMU
IpuMepaMH KOJIbLA U I0JISL), @ TAaKKe BJlaJeHue HaualbHbIMHM HaBBIKAMH IIPO-
TPaMMMPOBAHUSI.

ABTOpPHI BBIPAXaIOT ITy0OKOe yBaXXKEHHE NaMsITU CBOMX YUYMTENIeH U KOJUIer
A. A. Byxiura6a, C. M. BopouuHa, E. b. IltagkoBoii, II. A. MutekuHa, B. 1. He-
yaesa, JI. JI. CrenanoBoii, B.JI. TonyHOBa: B X01e MHOIOJIETHOTO TBOPYECKOTO
o01IeHus ¢ HUMU ObUTa co3maHa TeopeTHdYecKas KOHLENUUs Kypca, MOCBs-
IEHHOTO KpUNTOrpachuH, a UX CTABIINE CErOIHS KJIACCHYECKUMH MyOIuKaALIMK
JIETJIA B OCHOBY MPAaKTHUYECKUX Pa3pabOTOK, Ha OCHOBE KOTOPBIX M OBLIO BIO-
CJIEICTBUU HANMUCAaHO NaHHOe Mocobue. ABTOPHI OJiaronapsiT 3a MHOTOJIETHEe
IUIONOTBOPHOE COTPyIHU4ecTBO cBoux koyuer H. B. Airekcannposy, FO. H. ba-
yauny, I. . Bpaituesa, A. B. Kmynesy, T. K. Ukonnukosy, E. C. Kpynuupiaa,
A. IO. Hecrepenko, B. I Yupckoro, A.JI. Opuyenko, 6e3 NoOMOIIM U NMOIIepX-
KM KOTOPBIX ObLTO GBI HEBO3MOXHO CO3JAHME 3TOM KHMIH.
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N3 ucropun kpuntorpagpum

1.1. Uctopuueckue wmodpsbl

TepMuH Kpunmozpagus, o3HadarOLMil mainonucy (OT APeBHE-IPEYECKUX
ClOB KoUTTo{ — «CKpbimblil> M ypa¢dw — <nuuiy») 6bu1 BBemeH B XVII B.
[. Banmucom (John Wallis, 1616—1703) [128].

W3HavanpHo Kpunrorpadusi u3yyaaa METOAb! wudposanus ungpopmayuu —
06paTuMOro Npeotpa3oBaHust omKpbimozo (MICXOMHOTO) meKcma Ha OCHOBE CIie-
LMATBHOTO AITOPUTMA — WUPpa — B WUPPOBAHHBIT meKCM.

Hlugp (ot dbpaniysckoro cnosa chiffre — «yugpa» n apabekoro ciosa sifr —
«HOAB») TPEACTaBIseT cOOON CHCTEMY MPeoGpa30BaHys TEKCTa, 00J1aAalolLyio
HEKOTOPBIM CEeKpeToM (Kaiouom) st 0GecriedeHusl CeKPEeTHOCTH MepefaBae-
Moii nHpOpMaLIMU.

He crout myrarb mudp ¢ koduposaruem — (HUKCUPOBAHHBIM NMPEOOPa30-
BaHMeM MHMOpMal U3 OXHOTO BHIA B [PYroii, KOTOPOE UCNONB3YeTCsl, KaK
MIPaBWIO, B LIEJISIX, HE CBSA3aHHBIX C 3alIMTOI MH(MOPMALKK OT HECAHKLMOHHU-
POBaHHOTO JOCTYTIA.

W3BecTHeifluMe ¢ ApeBHUX BpeMeH LIMGPbI MOXHO Da3lNeIUTh Ha JBa
OCHOBHBIX KJ1acca. D10 wugpst noocmanosku v wugpsr nepecmanosxu. [llugpo
nOOCMAHO6KYU 3AMEHSIIOT 3JIEMEHTBI MCXOIHOTO OTKPBITOTO TEKCTa — CHMBO-
JIBL HeKOTOporo andaBuTa, 3aiMdPOBAaHHBIM TEKCTOM — CUMBOJIAMH JPYTOTO
ancdaBuTa, B COOTBETCTBUM C HEKOTOPBIM MPABWIOM; 3JIE€MEHTAaMM TEKCTa MO-
ryT OBITh OTJENbHbIE CUMBOJBI, Mapbl WJIM TPOKU OYyKB, KOMOMHMpPOBaHUE
9TUX cliy4yaeB M T. A. llughper nepecmanosku COXpaHsSIIOT BCE CHMBOJIBI UCXOJ-
HOTO COOOILEHUS, MEHSISL JIMIIb MOPSINOK MX cliefoBaHUsl. JIpyrMMU CllIOBaMH,
MPY UCMOJIb30BAHUU MOACTAHOBOUHBIX IMU(MPOB 3JIEMEHTHI UCXOTHOTO TeKCTa
HEe MEHSIIOT CBOIO MOCIEeJOBATEIbHOCTD, HO U3MEHSIIOTCS CaMH, B TO BpeMsI Kak
MPU KCITOJIb30BAHUHU [TEPECTAHOBOYHBIX IIU(DPOB 3/IEMEHTH MICXOIHOTO TEKCTa
OCTalOTCS HEM3MEHHBIMH, HO MEPECTABJISAIOTCS B MHOM, OTIMYHOM OT HMCXOH-
HOTO, MOPSIIKE.



Tlgm: @it_boooks

18 Masa 1. U3 ucropun kpunrorpagpum

1.1.1. Mpocreiiume noacraHoBoOYHbIE WNGPLI
(wmdpbl npocToi 3ameHbl)

CaMBIMM MPOCTHIMU HU(pPAMH MOACTAHOBKM SIBIISIIOTCS WUPPbl nPOCMOL
3aMeHbl, OHU MCIIOJB3YIOT OAHO3HAYHYIO 3aMEHY 3JIEMEHTOB ancdaBUTa CUMBO-
JIAMH IPYTOro ajihaBuTa WM Xe CUMBOJIAMU UCXOTHOTO alhaBUTa IO HEKOTO-
poMy npasuiy. K Hanbosee M3BecTHBIM mMdpaM npocToi 3aMeHbI IPUHAJIE-
Xar duck Duesn, wugp Llezaps, keadpam Iloaubus.

Huck Dnes — xpunrtorpaduyecKuif MHCTPYMEHT ISl 3alIUThl UH(bOpMa-
umH, npunymaHHbiii Dueem TakTnkom (Aeneas Tacticus, IV B. 10 H. 3.). Yerpoii-
CTBO MpEACTaBIUTO Co00i auck auamerpoM 13—15 cM M TomumHoil 1-2 cMm
C NMpOJeNaHHBIMU B HEM OTBEPCTUSIMU, KOJUYECTBO KOTOPBIX PABHSUIOCH YHUCTY
OykB B andaBute. KaxmoMy oTBEpCTHIO CTABIIIACH B COOTBETCTBHE KOHKpETHAs
OykBa. B 1ieHTpe Aucka HaXoouiIach KaTylllka C HAMOTaHHOW Ha Hee HUTKOM.

MexaHu3M 1WMdpoBaHust 6bUT OueHb NPocT. J1Jist Toro 4ro6s 3amndpoBarhb
MIOCJIAHHME, HEOOXOAMMO ObUIO MOOYEPEeNHO MPOTITUBaTh CBOOONHBINA KOHEL|
HHUTH Yepe3 OTBEPCTHsl, 0003Havalomue OYKBbI UCXOQHOTO coobieHust. B urore
caM JMCK C MPOHETOi B €ro OTBEPCTUS] HUTBHIO M SBISUICA 3aliM(pOBAHHBIM
MOCJIAaHUEM.

[MonyyaTenb cOOOLIEHHS MOCIENOBATENbHO BBITATUBAT HUTb U3 KaXIOro
OTBEPCTHUS, TEM CaMbIM MOJNy4as MOCJeNOBaTebHOCTh OYyKB. DTa mocienopa-
TENbHOCTD SIBJSUIACH OOPATHOM MO OTHOIIEHHIO K UCXOOHOMY COOOIIEHUIO, TO
€CTb TOJIydaTeldb YUTal COOOLIeHUE «Hao0opoT». Y MaHHOTO BUAA 3aIUTHI
HHbOPMAaIMU ObLJT OAWH CYLUECTBEHHBIN HENOCTATOK: 3alndpoBaHHOE CO00-
LIeHHe ObUIO JOCTYITHO K MPOYTEHUIO JIIOOOMY, KTO CMOT 3aBJIIETh JUCKOM.
Tak Kak cooOlLeHHe MepeaBaii OOBIYHBIE TOHIIBI, @ HE BOMHBI, DHEil npemy-
CMOTpE BO3MOXKHOCTb OBICTPOrO YHHYTOXEHHUS IepenaBaeMoii MHGOpMalUu.
Jlnist 3TOr0 GBUTIO TOCTATOYHO BBITSHYTb BCIO HUTD 32 OAMH M3 €€ KOHLIOB, JIU-
60 cjoMarb AMCK, MPOCTO HACTYNUB Ha Hero. OOBIYHO OH JIOMAJICSl B MeCTax
muhpyIOIMX OTBEPCTHIA, KaK CIEICTBHE IMPOAETasi B HUX HUTb CIYThIBAIACH
U TIPOYECTh COOOLIEHHE GBLTO HEBO3MOXHO [57].

Co3naHHbIii DHEeM JUCK MOXHO CYMTaThb POJOHAYAIbHUKOM HMHCTPYMEH-
ToB KpunTorpacdur. CXoQHBIM KpUNTOrpachu4eCKUM MHCTPYMEHTOM, B OCHO-
BE€ IEUCTBUSI KOTOPOTO JIEXUT NMOCUMBOJIbHOE HIM(pPOBaHUE, CTajla UIPaJIbHAS
KOCTh. B Heit mponenbiBaocs 24 oTBepCTys, IO IECTh HA KaX A0 rpaHu (uc-
MOJIB30BAJIOCH YETHIPE IPAHU KOCTH U3 1iecTH). Kaxmxomy 0TBepCTHIO cTaBuiach
B COOTBETCTBHE OIpejesieHHas Oyksa andaBura. BykBbl HLIM MO mopsiaky. Yo
OBl 3HATh, KAKOE OTBEPCTHE OMPEIEJISET KaKylo OyKBY, 3alIOMUHAJIOCh HAyaJo,
TO ecTh OyKBa «ajibda». [TpuHuun wndpoBaHus ObUT MOJTHOCTHIO AHATIOTHYEH
CXeMe HCIOJIb30BaHUs AUCKA DHesl: HUTKA MPOoAeBaIach B OTBEPCTUS, COOTBET-
CTBYIOIIME OyKBaM MCXOIHOTO COOOIIEHUS, B MOPSIIKE CIENOBAHUSA ero OyKB.
B wrore Bokpyr KocTH 06pa3oBbiBasica KooK HUTOK. [Tomyyaremo ObuTo He-
00XOAMMO MOOYEPEOHO BHITATUBATh HUTb U3 OTBEPCTUH M BHINUCBHIBATH NPHU
5TOM MOJIyYaBLINECS CUMBOJIBI.
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Keadpam [oaubus (waxmamnas docka [oaubus) — onHa U3 APEBHEHLIMX
CHUCTEM KOIMPOBAHMS, MPELIOXEHHAs IPEUeCKUM UCTOPUKOM U MOJKOBOALIEM
Tonu6uem (Polybius, I B. 1o H.3.) [85].

XoTsl M3HAYaNbHO KBaJpaT cO3JaBajiCs ISl KOAMPOBaHMsS Ha 6Gase rpe-
yeckoro andasuTa, C €ro MOMOIIbIO MOXHO YCHENIHO ITH(hPOBATh TEKCTHI,
3anMCcaHHbIe Ha JIIOOOM SI3bIKE.

Jns aToro, paborasi ¢ TeM WM UHBIM al(aBUTOM, HEOOXOOUMO COCTaBUTh
Tabauy mKuhpoBaHUS C HEKOTOPHIM KOJIMYECTBOM MPOHYMEPOBAHHBIX CTPOK
Y CTOJIOLIOB, TapaMeTPbl KOTOPO#i 3aBUCST OT KOJIMYECTBa OYKB B UCIONIB3yeMOM
andasure (KaK MPaBUIIO, HYXHOE YHMCIO CTPOK M CTOJNOLOB 33AETCS IBYMs
HaTypaJIbHBIMHU YMCJIaMU, IPOU3BENECHUE KOTOPBIX OJIM3KO K KOJUYECTBY OYKB
3afanHoro andasuta). Tabnuua 3anonusercs 6ykBamu aidaBuTa — Mo ONHOM
B K&XAYIO KJIETKy ([P HeXBaTKe KJIETOK MOXHO BIIMCATh B ONHY M3 HHX JBE
OYKBBI, PEIIKO YIIOTPEOISIOLIMECS WM CXOXHE [0 YIOTPeOIeHUIO).

Tak, coBpeMeHHbIi aHIIMIICKUI andaBUT comepXuT 26 OYyKB, MO3TOMY
Tabanua uMdpoBaHUsI MOXET COCTOSTh M3 5 CTPOK U 5 cronbuos (25 = 5 X
X 5 — HATypaJlbHOe YHCIo, 6nu3koe K ynciy 26). [TocKoIbKy ONHOM AYedKu
B 3TOM Cjlyyae He xBaraet, OykBbl I U J MOMEHIAOTCA B OAHY SIYEKY, TO €CTh
o6ykea J oroxmectsisierca ¢ OykBoit I. Takum o6pa3oM, Tabiaulia MPUHUMAET
CJIEAYIOLIUIA BUI.

11213415
1{A{B|C|D|E
2| F|G|H|LTJ|K
3| LI M|{N|O|P
4[Q|R|S|[T|U
S5{VIWI[IX]Y|Z

st pycckoro andasuTa MOCTPOMM KBaipar, CONEPXalMii 6 CTpoX u
6 cron6uoB (36 = 6 - 6 — HarypaibHOe umcio, 6au3koe K uucay 33). IMo-
CJle €ro 3aroJHEHMs [OJIYYUM CIIEAYIOLIYIO TabaulLy.

1| 2(3|4|5]6
1|A|B|B|T|O|E
2|E| X |3 |U|H|K
3lalmMm|H|O|m|P
4leclTt|y || x|
S5yl || s |b|b
62|10 4
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BrnpouyeM, BO3MOXHBI U Jpyrie BapUaHThl COCTABIEHUS TaGIHIIBI IHPPO-
BaHus i pycckoro aicasuta. Hanpumep, oobenuHenue 6yks E u E, Uull,
b 1 b no3Bosnser ucmonp308aTh TabMUILLY, COCTOSIIYIO U3 IISITH CTPOK Y LIECTH
cron6uoB. [TonpobyiiTe NocTpoUTh e caMoCcTOATEIbHO. MOXHO HCIIOIb30BaTh
H Kéa,npaT 5 5, MCKITIOUMB M3 paccmoTpeHus 6yksbl b v E 1 momectns B onHy
Knerky 6ykssl E-D, U-H, X-3, P-C, ®-X, 1111,

B pesynbrare nmocTpoeHUst TabaMLbl WIMGPOBAHUS KaXnoi OyKBe 3alaH-
HOTo an¢aBUTa COOTBETCTBYET Mapa Yuceil. 3aMeHss1 B npoliecce InudbpoBaHust
KaXIbIii CUMBOJI OTKPBITOTO TEKCTa COOTBETCTBYIOILIEI €My YMCJIOBOII Mapoi,
MBI MOJXYYUM LWIUGPOTEKCT, NPEACTABISIONMIA COO0H HEKOTOPYIO IMOCje0Ba-
TEIbHOCTb TakuXx nap. g paciindpoBKH TEKCTA JOCTATOYHO MO KaXIoW mna-
pe 4Yuces BOCCTAHOBUTbH OYKBY, CTOSIIYIO Ha ME€PECe4eHUU COOTBETCTBYIOLIMX
CTPOKH M CTOJNOUA.

'Ml 3awndpyem usBectHoe nociaanue Llesaps «Veni, vidi, vici»,
B mepeBoJe Ha pyccKuii o3Havamwouee «[Ipuien, yBuaen, modenui». Hudpys
opuruHainsHoe coobuieHne «VENI VIDI VICl», monyunm, noab3ysch Tabauuei
wudpoBaHUs aHmMiickoro andasuTa, Habop «(5, 1)(1, 5)(3, 3)(2, 4) (5,1)(2,
4)(1, 4)(2, 4) (5, 1) (2, 4)(1, 3)(2, 4)». L pacuincpOBKH MOTY4YEHHOTO IKUPPO-
TEKCTa BOCCTAaHOBUM MEPBYIO OYKBY V, Halifid ee Ha nepeceyeHuH NMATOM CTPOKHU
Y nepBoro cronbua, BTopyto 0ykBy E — Haiins ee Ha nepeceyeHUM NepBOii CTPO-
KM ¥ IATOro cronbua, v 1. a. [Hudpys pycckuit nepeson «MPULLEST YBUAES
MOBEAWIT», nonb3ysach Tabnuuei mndpoBaHus pycckoro ancabBuTa, NOJyYUM
Habop «(3, 5)(3, 6)(2, 4)(5, 2)(2,1)(3, 1)(4, 3)(1, 3)(2, 4)(1, 5)(1, 6)(3, 1) (3, 5)(3,
4)(1, 2)(1, 6)(1,5)(2, 4)(3, 1)». Ans pacumbpoBKH NOJYYEHHOTO IM(PPOTEKCTA
BOCCTaHOBUM InepBylo Oyksy [1, Haiinsl ee Ha mepeceyeHHM TpeTbeil CTPOKHU
U MATOTO cTONOIa, BTOpYto OykBy P, Haiins ee Ha mepeceyeHUU TpeTbeid CTPOKH
M IIECTOro CToN6La, M T. I. O

Hugpp Ambaw GpUT 3006peTEH APEBHUMM UYHESIMHU IS HBPUTA U HCITOJb-
30BaJICS Ha MPOTSIKEHHM MHOrMX cronetuit (okomo 500 r. g0 H.3. — OKO-
710 1300 r. H.3.).

Cyrtp mmmdpa oueHp npocra: wmMbpoBaHUe MPOUCXOIUT 3aMEHOM MEPBOi
OyxBbl aihaBUTa HA MOCIETHIOW, BTOPOI Ha MPENNOoCIe HIO U 1. A. B yacTHO-
CTH, niepBasi OykBa UBpHTa «ajied» 3aMeHSIeTCS Ha MOCJIEIHION «TaB», a BTOpas
OykBa «OET» MEPEeXONUT B MPENNOCIEAHION «IMIMH». DTO M Hajo Ha3BaHHe
mudpy: Ha UBPUTE CIOBO «aTOAI» COCTABJIEHO U3 OYKB «ajed», «TaB», «ber»
U «IIMH». [IpyrumMu cinoBaMu, i ancdaBura WIMHLL N mudp AT6am coCTOUT
B 3aMeHe CUMBOJIa, UMEIOLUETO ¢-blif HOMeD B ajihaBHTe, HA CUMBOJI, MMEIOLL I
B 3TOM Xe aindaBure Homep j =N —i+ 1.
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s anrmiickoro andasuTa Tabauua mnbpoBaHUs BBIIJISIAUT CIEAYIOLUM
00pa3oM.

Ucxomuwiit andpasur | A | B|C|D|E|F|{G|H|1]|]J|K|L|M
AJcpbaBuT 3aMEHBI Z|IY|X|W|V|IU|T|S|R|]Q|P|O|N
Hcxonuwiit andasur N|O QIR{S|T|U|V|W|X]|Y]| Z
AndaBUT 3aMeHbI M|L|K|J|IT|{H|G|F|E|D|C|BJ|A

Insa pycckoro andasura mmdp Arbaur Oyaer BBIMISIETb CIEXYIOLIUM
obpa3oMm.

Hcxonuerit andaBut A| b B r O|E|E|[X]| 3 U|u
AJchaBUT 3aMEHB A0 9 b |B ||| Y|O|X
WUcxonuwiit andabBut K|J | M| H oO|mm| P C|T|Y|®
AndaBUT 3aMeHb |y |[T|C N{o|H | M| |K
Wcxonuwrii andasut X | IO |9 (|{00|s| bl b D 10| 4
AndaBuT 3aMeHHI M| U|3|X|E|E|A|T|B|B|A

s paciinpoBKY 33AaHHOTO HIM(POTEKCTa JOCTATOYHO BOCIIOIB30BaTh-
cs1 00paTHBIM NPeOOpPa30BaHMEM: CUMBOJ IHU(MPOTEKCTa, UMEIOIMIA j-blif HO-
mep B andaBuTe, 3aMeHsIeTCS Ha CHMMBOJI, MMEIOIIMIA B 3TOM Xe ancaBute
HoMmep ¢ = N — j+ 1. [IpyruMu clioBaMu, IJisl OJYYEHUSI UCXOOHOTO OTKPBI-
TOTO TEKCTa JOCTATOYHO ellle pa3 NMPUMEHUTb wucbp Ardail — Tenepb UIA
uMeronIerocst MMhpoOBaHHOTO COOOLEHHUS.

(Mpumep 1.1.2] 3aummdpyem ¢ nomoutsio mudpa Atéaur dpasy «OGydast, Thi
yuulibcsi caM». BbimucaB oTKpwiThIii TeKcT B Bume «OBYHASA Thl YHULLULCH
CAM», mpoBeIeM 3aMeHy KaXIOro CMMBOJIa B COOTBETCTBUM C MpPEICTABJIEH-
HOM BbIlIe TaOmuieil WHdpPoBaHUA M MOJYYHMM LIMGPOBAaHHOE COOOLEHUE
«PIONBAA MA N3LPKMHA HAT». s ero nenindpoBKu elie pa3 BOCHONb3Y-
eMcs 3aJaHHbIM KPUINTOrpaMuecKuM aIrOpuTMOM: HETPYIHO YOEAUThCS, YTO
noBTopHoe umdposanue tekcra «POJIMAA MO N3UXIHA HAT» mpuBogur
K coobuieHuio «OBYHAS Thl YHMNLLIBbCHA CAM». O

Hlughp lezaps (wudp cosuza, kod Llesaps, cosue Llezaps) — omvH U3 ca-
MBIX MPOCTHIX U HanboJIee HIMPOKO M3BECTHBIX MeTonoB mndpoBanus. ludp
Ha3BaH B 4eCTb puMcKoro ummneparopa las FOnus Uesaps (Gaius Iulius Caesar,
100—44 1o H.3.), MCAOJB30BABLIErO €ro IS 3allUThl BOGHHBIX COOGLUEHMIA.
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Ou npexncrasisieT co6oii MUdp MpocToii 3aMeHbl, B KOTOPOM KaXXAblii CUMBOJI
OTKPBITOrO TEKCTa 3aMEHSIeTCS CUMBOJIOM, HaXOMSLIMMCSI HA HEKOTOPOM MO-
CTOSTHHOM YHCJIe MO3ULIMIA JIeBee WIM TpaBee Hero B ToM ke aindabure. Cam
Le3aps ucnoab30Bal WMdpP CO CABUIOM 3: Mpy Takom IumbpoBaHuu Oyksa A
mepexonut B OykBy D, 6yksa B — B OykBy F, ..., OykBa X — B OykBy A,
6ykBa Y — B OykBy B, M, HakoHell, OykBa Z — B Oyksy C.

Hnsa aurnmuiickoro andasura Tabmuna mwndpoBaHUS BHIMISAIUT B ClIyyae
umdpa Lesaps co casurom 3 cienyromum o6pa3om.

HUcxonHerit andasur A|BJI]C|D|E|F|G|H|IT|J}|K|L|M
AncdaBUT 3aMECHBI D|IE|F|G|H|I|J|K|LIM{N|O|P
Ucxomusrit aidaBUT N|O|P|Q]|R T|IU|V|IW|X|Y| Z
AndaBuT 3aMeHbI QIR|S|T|U|V|IW|X]|]Y|Z|A|B]|C

g pycckoro andasuta wudp Le3apst co caiBurom 3 NpuHUMAeT BUIL.

Ucxomupi angasur | A | B | B | T | A |E| E | X |3 | | H#
AncaBuT 3aMeHBI r| X |E|E|X|3|H|[A|K|TI|M
HcxonHblit andaBut K|JOJ| M| HjO|O|P|C|T|Y |®
AndaBuT 3aMeHBI H O (I P C|T|Y || X|IO|4
WcxonHslit andaBut X I m | b|bl|b|D|O]| 4
AndaBut 3aMeHbB m(m|b|bl|b|D|0O|Ad|A|DB|B

Buyuarsiii miemsinnuk LUesapst Oxkrasuan Arrycr (Octavianus Augustus, 63
IO H.3. — 14 H.2.) TaKXe MCHOJIB30BAI STOT IH(P, HO CO COBUIOM BIIPABO
Ha OOUH CUMBOJL.

ToBopst MaTeMaTHYecKUM S3biKoM, indp Llesaps co cupurom k wis anda-
BUTA IMHBI N COCTOMT B 3aMeHe CUMBOJIa, UMEIOLIETO ¢-blif HOMeD B ajihaBu-
Te, Ha CUMBOJI, UMEIOLLMIA B 3TOM Xe aidasure HOMep j = i+ k (mod N). s
pacuIndpoBKH IHUPPOTEKCTA JOCTATOYHO MPUMEHUTH K HEMY 00paTHOe Mpeob-
pa3oBaHMe, 3aKToyalolieecs B 3aMeHe CHMBOJIa, MMEIOILIETO j-blif HOMEp B aJl-
(hasuTe, Ha CUMBOJI, UIMEIOLIMIL B 3TOM Xe andaBute HoMep i = j—k (mod N).

(Mpumep 1.1.3) IIpu ucnombsosanuy umopa Llesapst co casurom 3 yxe pac-
cMmotpeHHoe Hamu nociaHue «VEN! VIDI VICl» Buirissaur B 3aluMdpoBaHHOM
Buze tak: «YHQL YLGL YLFL». Pycckomy otkpeitoMy Tekcty «MPULLEST YBU-
OEN NOBEOWUJ1» cooTBeTCTBYET B 3TOM ciyyae wmiM¢poBaHHOE COOOLIEHNE
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«TYJNIbI30 UEJDK30 TCA3XIO». Iast pacuimdpoBKy MONyYeHHBIX MuUdpo-
TEKCTOB JOCTATOYHO TMPOM3BECTU HMUKIUYECKUN COBUT KaXKIOT0 U3 MX 3JIeMeH-
TOB Ha 3 cUMBOJIa BJIEBO B COOTBeTCTBYIOIIEM aindasute. Kak ucnonb3oBarh
JUISI 9TOTO YK€ MMEIOLIMECS B HAIlIeM PacriopsiKeHUM Tabamubi? O

Cy1uecTByeT MHOXECTBO APYTUX UHTEPECHBIX «UCTOPUYECKUX» U «JIUTEpa-
TYPHBIX» IPUMEPOB IHUMPOB MPOCTOI 3aMEHBI.

Tax, mapabapckas spamoma (KpuntorpadhMyecKuii aIropuT™, B KOTOPOM
comlacHbie OYKBBI B3aMMO3aMEHSIOTCSI no cxeme b <> U, B « W, N & Y4,
LU, XX, 3600, KeT, N C, M& P, H« M, a macHble ocTa-
foTcsi 6€3 M3MEHEeHHsI) MPeNCTaBiisieT CO0Oi MepBoe MPUMEHEHHE TalHOMMCH
B Poccum u Bemer cBoto ucropuio ¢ XIII B. K XVII B. orHOoCcHTCs TaiiHO-
MUCh yeonku — TipuMmep ajndasuta, CeUUaIbHO TPUIYMAaHHOTO IUIsl Mepenayu
CEKPETHBIX COOOUIEHHIT: OObIUHbIE OYKBbI 3aMEHSIOTCS 3[E€Ch KBagpaTaMHy WIN
MOJIyYeHHBIMU M3 HUX yHIeHHEM pebep «CKoOaMu» M «yrojkamMu» — OObIY-
HBIMHU WIU CONEPXAUIMMH OT OJHOM OO TPpeX BHYTPEHHHUX TOYEK.

HauGonee n3BecTHble YITIOMUHAHHUS IIM(POB ITPOCTOI 3aMEHBI B KJIaCCHYE-
cKoii 1uTepatype — pacckassl «ILsiymue yenopeuku» Aprypa Konan Jloitna
U «30110TOi XKyK» Darapa AnaHa [To — Ha KOHKpPETHBIX MPUMeEPaX JEMOHCTPH -
PYIOT OCHOBHO# HENOCTAaTOK 3TUX KpUNTOrpachUyecKux CUCTEM: BOBMOXHOCTD
HECaHKIMOHUPOBAHHOTO PACKPBITUSA HIMbpa Ha OCHOBE aHATW3a MIMGPOTEK-
CTa C UCIMOJIb30BAHUEM TAOJIHMIBI YACTOT BCTPEYaeMOCTH OYKB TOTO WJIH MHOTO
andasura.

1.1.2. NonuandasuTHbIe NOACTAaHOBOYHbIE WKUGPbI

s 3aTpynHEeHMsT YACTOTHOTO aHAJIM3a BMECTO IIM(MPOB NMPOCTON 3aMeHbI
(Ha3bIBaEMBIX TaKXe MOHOAADAGUMHbIMU, TIOCKOJIBKY KAXIbIH CUMBOJ OTKDBI-
TOTO TEKCTa MEePeXOOUT B HEKOTOPbIN, (PMKCHPOBAHHBIN NP JAaHHOM KIIOYE,
CUMBOJI TOTO Xe aihaButa) ¢ XV B. CTIM UCNIONb30BATH 6OJIEE CJIOXHBIE MO -
CTaHOBOYHBIE IIH(DPHI, B TOM YUCIIE 00HO38)4Hble, B LIEJIOM MIOXOXHE HA MOHOA -
(aBUTHBIE 32 UCKITIOYEHHEM TOTO, YTO CHMBOJIaM OTKPBITOTO TeKCTa C OOJIbIIIei
4acTOTOIM CTaBUTCSI B COOTBETCTBHE HECKOJbKO BO3MOXHBIX CUMBOJIOB-3aMe-
HUTEJNEi, YTO «CIIAXMBAET» YaCTOTY YIOTPeOJIeHHS CUMBOJIOB B LIM(POTEKCTE;
noauepammueie, 3aMEHSIIOIIME HE OOMH CHMMBOJI OTKPBITOTO TEKCTa, a ABa, TPU
WM LeNylo IPYNIly, U noauangagummusle, COCTOSIIME B LUKIMYECKOM MpPUME-
HEHUU HECKOJIbKUX MOHOaN(aBUTHHIX IIMGPOB K ONpeneleHHOMY YUCITy OYKB
udpyeMoro Texcra.

ITepBoe TOUHOE TOKYMEHTHPOBaHHOE ONMCaHUE NMoMUaihaBUTHOTO HIMppa
OBUIO JaHO MTANbSHCKUM ydeHbIM JleoHoM Barrucra AnpGeprn (Leone Bat-
tista Alberti, 1404—1472) B 1467 r. [lns mepekiloueHUs Mexmy andaBuTamMu
ANp0epTH MCNOJb30BAT IHH(DPOBATLHBIN IUCK, UMEIOIIMII CETONHSI Ha3BaHMe
duck Anvbepmu.
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Crenyonieil MonbITKOW MOCTPOeHUs1 MojuaihaBuTHOrO wudpa spiser-
cst wugp Tpumemuyca — cucrema mmbpoBaHusi, pa3paboraHHass MloraHHOM
Tpuremuem (Iohannes Trithemius, 1462—1516) — aBTOpOM mepBOii MeyaTHOR
KHUTY no kpunrorpabun «ITomurpadus»

MIudp Tpuremuyca npencrasisieT coOOi yCOBepUIEHCTBOBAHHBINA IIMGP
Hesaps. [To atropurMmy mmdbpoBaHUs KaXIblii CUMBOJ COOOLIEHUST CMEIaeTCst
Ha CUMBOJI, OTCTAIOUIMi OT JAHHOTO HAa HEKOTOPHIiA LIar. 3ecCh 1Iar CMeleHHUs
SIBJISIETCS IEPEMEHHBIM, TO €CTbh 3aBUCSIUIMM OT KaKHUX-JIMOO JOTIONHUTEIbHBIX
daxTopoB.

IIpocTeiiinii crocob 3anaHus 3aK0OHA CMELIEHUS — MCIIOJb30BaHue HEKO-
TOPOTO KJII0YeBOro ciosa. g mudposaHus B andaBute LIUHB N KIII0YeBOe
CJIOBO NOATMUCHIBAIOT, C HY>XHBIM YUCIOM NOBTOPEHUH, MO/ TEKCTOM UCXOAHOTO
CcOOOLIEeHUS; HOMEP ouepeqHOli O6YKBbI HIM(MDPYyeMOro cCOOOLIEHUS CKIIaIbIBAIOT
C HOMEPOM COOTBETCTBYIOILEH OYyKBBI KJTI0Ya Mo MoAyaio N; 3aMeHsisT yucia
MOJXy4YeHHOU MOC/IENOBATEIBHOCTA COOTBETCTBYIOUIUMHU OYyKBaMH, MONyYaioOT
uckoMbiit mudporexct. [lIndp Lle3aps nonyyaeTcs NPU TAKOM MHOAXOHE, €CIH
B KayecTBe KJII0Ya BBIOPaHO CJIOBO, cOCTosmiee U3 OOHOM OykBbl. Tak, BbI-
60p ogHOOYKBEHHOTO cyioBa «B» mpuBoguT K Kinaccuyeckomy mmdpy Lle3aps
CO cABUIOM 3.

ToBopst MaTeMaTUYeCKMM SI3bIKOM, CMMBOJI, CTOSIIIMII Ha %-0il MO3MUUHU
OTKPBITOTO COOOUIEHMSI, 3aMEHSETCS ITPH OCYMIECTBIEHUM JaHHOTO alTOpUTMa
1o 3aKoHy l; = m;+k; (mod N), rne m; — 4MCIOBO# 9KBUBAIEHT §-I0 CHMBOJIA
OTKPLITOrO COOOIEeHMs, k; — YUCIOBOM SKBUBAIEHT 4-I0 CUMBOJIA KJIIOYa, I10-
JIy4yaroulerocs nocjenoBaTeIbHbIM OBTOPEHUEM 33JaHHOTO KJIIOYEBOTO CJIOBA,
M l; — 4MCIIOBOM SKBUBAJNEHT 7-ro cuMBosa wmudporekcra. Qs memmdpo-
BaHMs JOCTATOYHO MPOBECTH OOpaTHyio onepauuio: m; = l; — k; (mod N), To
ecThb U1 paciindpoBky mMGpoTeKcTa U3 HOMEpa ouYepeHON OYKBbI 3aiuc-
POBaHHOTO COOOLIEHUSI BBIUMTAIOT HOMEP COOTBETCTBYIOLUEH OYKBBI KIliOYa,
OCYIIECTBJISIAL Ty OMNepaluio no Monywo N.

|I'Ipmwep 1.1.4] [TonpoGyem ucmonp3oBath wmdp Tpuremuyca mis mub-
poBkM coobuieHus: «ONEPALNA HAYNMHAETCA», ucnonb3yst KITlo4eBoe CIIOBO
«MOCKBA». B kayecTBe YMCIIOBBIX 3KBHBAJIEHTOB OYKB PYycCKOro ajadasBura
Bo3bMeM uucaa oT 0 mo 32. OcyuiecTBUM OMMCAHHYIO BBIIIE CXeMy HIHQ-
POBaHUSI: BHIIIMLIEM KIIOYEBOE CJIOBO IO TEKCTOM MCXOAHOIO COOOLLEHMS,
MOBTOPHB €r0 HyXHOE YMCIO pa3 (B HAleM Clydyae POBHO TPM pa3a); Bbl-
MHCAaB YHUCIOBBIE SKBUBAJIEHTHI OYKB MCXOMHOTO COOOLUEHHS M OYKB KIIOYa,
CJIOKUM COOTBETCTBYIOLIME 3HAUEHMSI; 3aMEHUM IOJYYEHHbIE YUCIA UX OCTaT-
KaMH TIPHU [eJeHUH Ha 33 (B HauieM ciyyae MpHUIIOCh 3aMEHUTb TONBKO OIHO
9HCI0, 47); 3aMEHMM YMCJIa MOJYIUBLISHCS MTOCIEN0BATEIbHOCTH COOTBETCTBY-
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IOIMMHU OYKBAaMM M TNMOJYYUM MCKOMBIN mndporekctT. OGopMHUM pe3yIbTraThl
paboThl AIrOpUTMA B BUJIE€ TaOIMLIBI.

O/nN|E({PIA|O|U|A|H|IA|Y U H|A|E|T|C|A

IS{16(5(17]023{9 (32|14 0 (249|140 | 5]19|18]32

M|O|C|{K|BIA M|O|C|K|B|AIM{O|C|K|BJA

13)15{18(11 |20 131518 11| 2 |0 [13[15{18}11] 2

28 {31 (23 (28]2(23|22({47 (3211269 27|15(23|30]|20])32

Bl|O|O(B{B|O|X|H|(A|K|II|A|D|O|O|D|Y |4

Takum oOpa3oMm, uckomoe mnbpoBaHHOE coobuieHue umeer Bun «bllO-
LIBIBUXHAKLLMNBbOLSYA». s ero pacurndpoBKu JOCTATOYHO HMCIIOJIb30BaTh
TOT X€e aJIFOPUTM, 3aMEHUB CJIOXEHHE YUCTIOBBIX SKBUBAJIEHTOB CUMBOJIOB OT-
KPBITOTO TEKCTAa U CUMBOJIOB KJTIOUEBOT'O CJIOBA MO MOAYJIO 33 COOTBETCTBYIO-
MM BbiuutadueM. [IpoBenure 3Ty onepauuio caMOCTOSITENBHO. O

Tabauya Buxcenepa — enie omvH MeTOH NoJdHaI(haBUTHOTO WHGPOBAHUS
OYKBEHHOIO TEKCTa C MCIOJIb30BaHUEM KiroueBoro ciosa. lliudp BukeHepa
M300peTaICsi MHOTOKPaTHO. BriepBble 3TOT METOI ONTUCAT UTAIBSIHCKUNA YY4eHbIH
IxoBan barrucra Bewrazo (Giovan Battista Bellaso, 1505 — Bropast mo;0B1Ha
XVI B.) B 1553 1., ognako ¢ XIX B. aToT Kpunrorpapudeckuit aTTOPUTM HOCHT
ums Bresa ne Buxenepa (Blaise de Vigenére, 1523-1596), dpaHiry3ckoro au-
rioMaTa, Kpunrorpada U aTXHMHKa.

Jnst nmppoBanust no tabnuie BiokeHepa HEOOXONMMO MPeXIe BCEro Io-
CTPOUTB COOTBETCTBYIOLIYIO Tabnuuy (cM. riasy 10, Ta6x. 10.3, 10.4), kotopast
yCTpOEHa CJIeXyIoLMM 00pa3oM: B MEPBOiIl CTPOKE BBHIMMCAH Bech andaBuT;
B KaXJIOi CleAyiollei CTPOKe OCYUIECTBIEH IMKIMYECKHIT CIIBUT HA OJHY OYyK-
BY; B UTOT€ MOJy4YeH KBaJIpaT, YUCJIO CTPOK U CTOJOLIOB KOTOPOrO COBMAnaeT
C KOJIMYECTBOM CUMBOJIOB B 3aJaHHOM ayiaBute. YTOOB! 3aindpoBars TO WK
WHOE COOOIIEHHE, BHIOEPEM KITIOUEBOE CJIOBO W BBLIMILIEM €r0 C HY>XKHBIM YHUC
JIOM TTOBTOPEHMIi 1o KnbpyeMbIM coobLeHueM. [t 3aMeHbI TOTO WIM UHOTO
CHUMBOJIa OTKPBITOTO TEKCTA PACCMOTPUM CTOJIOEI] Tabauibl, HAUMHAIOLIUIACS
C 3TOr0 CMMBOJIa, M CTPOKY TaOJIMIIbI, HAYMHAIOULYIOCSI C COOTBETCTBYIOLLETO
CHMBOJIA KJIIOYEBOT'O CJI0BA; MCIIOJIb3yeM 1T 3aMEHbI CUMBOJI, CTOSILIMI Ha Te-
peceueHMH BBIIEJIEHHBIX CTOJIOLA U CTpOKM. Takum o6pa3omM, 3aMeHa 1o Tab-
nuiie BukeHepa siBJsieTCs MPOCTOiM 3aMEHOI ¢ LIMKIIMYECKUM U3MEHEHHEM al-
daBuTa, TO €CTH MBI MTOJIyYaeM MOJUAN(DABUTHYIO NOACTAHOBKY, YUCIIO UCIIOJb-
3yeMbiX ai(haBUTOB KOTOPOIi ONpenenseTcs YMCIOM OYKB B KITIOUEBOM CIIOBE.
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HIudp Biskenepa jierko BeipaxkaeTcsi MareMaruyecku. Eciu 3aMeHUTb OyK-
BBl Ha MX HOMepa B ajipaBuTe IIMHBL N, TO onepaliuy WudpoBaHus U aemmd-
poBaHUs OYOYT ONnepaluysaMH CIOXEHHUs ¥ BHIYUTAHHS 1O Monymo N: CUMBOI,
CTOSHIMU Ha 1-O¥ TMO3MLMH OTKPHITOrO COOOIIEHHS, 3aMEHSeTCsSI TPH OCy-
IECTBJIEHUHU JAHHOTO AITOPUTMA MO 3aKoHy l; = m; + k; (mod N), tne m; —
YMCIOBOM SKBUBAIEHT %-T'O CUMBOJIA OTKPBITOTO COOOMIEHUS, k; — YMCIOBOM
SKBHBAJIEHT £-TO CMMBOJIa KJIOYa, IMOJYYalOLIErocs MoOCieqOBaTeIbHbIM MHO-
BTOPEHHMEM 3aJaHHOIO KJIIOUEBOrO CJIOBA, M l; — 4MCIOBOI 9KBHUBAJIEHT i-T0O
cuMmBojia mwudporekcra. (s geumbpoBaHUs HOCTATOMHO MPOBECTH 06par-
Hylo onepaumio: m; = l; — k; (mod N).)

@opManbHO, ec/M f; — OMMCcaHHas Bbiliie MOACTAHOBKA, TO KII0Y CHCTE-
MbI Birkedepa mummHb k£ MOXHO MHTEPNPETUPOBATh KaK MOCIEX0BATENbHOCTD

(fo, fi» - -+ » fk—1) TAKMX MOACTRHOBOK M yTBEPXAATb, 4TO HyHKLMs BrxkeHepa
npeobpasyeT OTKPHITHII TEKCT, BHIPAXEHHBIM NMOCIEN0BATEIbHOCTBIO CUMBOJIOB
{zo, z1, ..., Tp_1} B mmdporexct {Yo, Y1, - -, Yn_1} COMIACHO NPABUILY

{Wo, y15 -+ Yn1} = {fox0), fi(z1), -, fao1(@n-1)}, THE fi = fimodk-

(Mpumep 1.1.5] 3ammdpyem ¢ nomouipio Tabmuubl BinkeHepa coobLieHHe
«POCTEWLUNE KPUMNTOCUCTEMbI», ncnonb3ys kimodeBoe cioBo «KHUMA»,
IIpoBeneM MOArOTOBUTENBHYIO PAbOTY, BbIIEIUB U3 MOJHOM TabnuLbl Bu-
XeHepa [t pycckoro andasuta (31 Gyksa, 6e3 E 1 b) nepsyio cTpoky u no6a-
BMB K Hell Te CTPOKH, ePBbie CUMBOJIbI KOTOPBIX COOTBETCTBYIOT OyKBaM KiTioya
mudpoBaHus, pa3MECTUB UX B MOPSAIKE CleIOBaHUA 3TUX OykB B Kimioye. [To-
JIyyeHHas pabouasi MaTtpulia s knoda «KHUMA» umeer cnenyiowmii BUI.

A|B|{B|T|H|E|X|3|U{A|K|T|M|H|Oo|O|P|C|T|V|{®|X||4|W|U|B|b|D[I0|g
K|A{M|{H|O|O|P|C|T|V|®|X | |Y|{M|I|H|b|D|IO({A(A|B|B|T|A|E|X|3|HN|HU
Hio|O|P|C|T|V|®|X|O|4|M|II|b|b|D|IO|A|A|B|B|T|I|{E|X]|3|H|A|K|]I|M
U|A|K|X|M[{H|Oo|N|P|C|T|YV|®|X||Y|I|WbIb|D|IO|A|A|{B|B|I|A|E|X|3
r({glef{x|3{u(A|KiA|M{H|{O|O|P|C|T|Y|®|X|L|[Y|W|W|bI|b|D A(A|B|B
A|B|B|T|O|E|X|3|U|A|K{X|M|H|O|O|P|C|T|VY|®|X|L|9|I||H|b|3]|I0|A

a

Jnsg mucpposanus coobmenus «MPOCTENLLME KPUMTOCUCTEMbl» BbI-
MUIIEM €T0 B CTPOKY M MOJ HUM 3anuileM KioueBoe cioBo «KHUMA», nukiu-
YeCKH MOBTOPSIS ero HyXkKHoe yucio pa3. [losydeHHbIi pe3yabraT IpeacTaBieH
B Tabsuiie.

O(P{O|C|T|E|H|IH|U|E|K|P|A|N|T|O|C|U|C|T|E|M|H
K(HIU|T|A|KIHU|T|A|K|H/U|T|A|K{H|U|T|A|K|H|H
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OcylecTBUM HEMOCPEACTBEHHOE 1M POBaHME: B3SIB MEPBYIO OYKBY LIM(-
pyemoro tekcrta 1 1 cooTBeTCTBYIOLIYIO eif OyKBY Kirtoua K, BeibepeM B paboueit
tabnuie no 6ykse mwudpyeMoro Texkcra N cronbel, a no 6ykse Kioya K — cTpo-
Ky. bykBa Ha nepecedyeHUHU «MM»-cTodbna U «K»-CTPOKH SBJISIETCS MCKOMBIM
cuMBosioM wndporekcra. B HaireM ciryyae 6ykBa 1 MCXOOHOIO COOGLIEHUS
npeobpasyercsi B 6yksy LU, mudporexcra. IIponomkas paboTy aaropurma, Ha-
xonuM uckomblii mudporekct «LLUIOUPTNUBNE POPTTWAPDTIALW >, s
paclindpoBKH JAHHOTO COOOILIEHMS TOCTATOYHO, 3Has KIoUeBoe CJIOBO «KHU-
'A», npopenarb 00paTHOe Mpeobpa3oBaHue: TakK, B3aB OyKBy kiioua K, HaiimeM
B COOTBETCTBYIOILIEH CTpOKe paboueit Tabaulipl nepBylo OykBy mMdporekcra b
Y BBIIEIUM OTBeYalolMii eit crtonbew; cumBon I, JexXalMii Ha nepecedyeHuu
3TOro cTonbLa ¢ NepBoi CTPOKOM padoyeil TAGIMIbI, SABJISIETCS UICKOMBIM CHM-
BOJIOM OTKPBITOTO TEKCTa.

IonuandaBuTHbIM MGPOM, KOTOPHIi MOXHO pacCMaTpUBaTh KaK Jalb-
Helilee ycopeplieHcTBoBaHMe mndpa Lesaps, ssnsercsa nossusiumiics B XVIII B.
wu@p no KHuce, a OCHOBAHHBIN Ha TOIi Xe uiee wugpposaivhvili 610KHOM NPEN-
crasisieT co00ii mpuMep HepackpbiBaeMoro mudpa [78].

1.1.3. Mpocreitwme wWmepsbl NEPecTaHOBKU

IpeBHeiinM mudpoM nepecraHoBku cuwraercss Ckumana (wugp Jpes-
neii Cnapmur).

Cxurana (OT IPEYECKOro OKUTQAT- «xce3n») MPeNCTaBisia coboi npu-
60p, coCTOSIIMI M3 LWIMHIPA W Y3KO#M MOJOCKHM MeprameHTa WIM Iarndpyca,
oOMaThiBaBLIENCsS BOKPYT HErO MO CIOUPAIM, Ha KOTOPOil MHUCAIOCh COOOILie-
HUE. AHTUYHBbIE TPEKU, B YACTHOCTHM CMAPTAHIIbl, UCIOJIb30BAIM 3TOT UG
IUTS CBSI3U BO BPEMsI BOEHHBIX KaMIaHUM.

OGpatuMcsl K ONMMCaHHIo ee paGoThl, naHHoMy [lmyrapxom (Plutarchus,
okoio 50 — okosno 120) [84].

Omnpaeassa K mecmy cayxc6vi HAUANLHUKA HAOMA UAU CYXORYMHO20 80LICKA,
aghopbr bepym 06e Kpyzavie NAAKU COBEPUIEHHO OOUHAKOBOU OAUHbL U MOAUUHDL.
Oony onu ocmaeasiom cebe, Opyzylo hepedarom omoee3xcaiowjemy. Dmu narku
u Hasviearom ckumanamu. Kozda spopam Hyxucno coobuums Kakyio-Hubyob easxc-
HYI0O maliiy, OHU 6bipe3aiom OAUHHYIO U Y3KYI0, 6pode peMHsl, noA0Cy nanupyca,
HaMamblarom ee Ha C80I0 CKUMANy, He OCMABASs HA Hell HU 00HO20 NPOMENCYm -
Ka, mak umobbl 8¢ nOBEPXHOCMb NAAKU Obina 0X8ayeHa 3moii noaocoii. 3amem,
0CMaenaa nanupyc Ha ckumane 6 mom eude, Kak OH eCHb, OHU RUWYM HA HeM
mo, 4mo HY»CHO, a HANUCAB, CHUMAIOM NOAOCY U 0e3 RaAKu Omnpaeasiom ee 60-
enauanvruky. Taxk kak Oykewl na Heli cmoam 6e3 6CAKOU C8A3U, HO pa3bpocaHbl
6 becnopsdke, npoyumams HARUCAHHOE OH MOXCEM, MOAbKO 6316 C80I0 CKUMANY
U HAMOMAG HA Hee 8bIPE3AHHYI0 NOAOCY, DACROAA2AS ee U3BUBbI 8 NPEXHCHEM nopsidKe,
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umoobl, 6005 21A30MU 80KpY2 NAAKU U nepexodsi om npedvidyujeeo K nocaeoyio-
wemy, umems neped coboii ceaznoe coobujenue. Ilonoca nanupyca naszvigaemcs,
KaK u O0epe@aHHAA NAAKA, «CKUMAN0i», NOO0OHO moMy KaK U3MepseMblii npeomem
Hazeleaemcs no mepe.

CuuTaloT, YTO NMEPBHIM NPUAYMa Criocod pacumdpoBarb coobleHHE, 3a-
KOIIMPOBAaHHOE C MIOMOIIBIO CKUTANBI, ApucroTenb (Aristotle, 384—322 0 H. 3.).
Meron cocTouT B TOM, 4YTO, He 3Has TOYHOTO AMAaMeTpa CKHUTAJbl, MOXHO
HCIOJIb30BaTh KOHYC, MMEIOIIMII MEePEMEHHBI TUaMeTp, M MepeMeniaTh nep-
raMeHT C COOOLIeHHEM MO ero UIMHe A0 TeX MOop, MOKa TeKCT He HayHeT
YUTAThCA — TAKUM O0Pa30M HaXOAMTCS MCKOMBIA AMAMETP CKHUTAJIBL.

fl[ud)pyiomue mabauypi, KOTOpBIE MOSIBUIKCH B 3110Xy Bo3poxaenus, B cylu-
HOCTH 3a[aloT NMpaBWia NepecTaHOBKM OYKB B coobmeHuu. IIpocteiimmMm 1abd-
JIMYHBIM 1IMGPOM MEPECTAHOBKU SIBJISIETCS HPOCMAA NePecmanoéKka, TAe KIo-
YOM CIIY>KUT pa3Mep TaOJUIIbL.

(Mpumep 1.1.6] Coobwenne «MPOCTENLUME KPUMTOCUCTEMbb (yutem
npobest, TaKk Kax WHaye KOJIHMYECTBO 3HAKOB — IPOCTOE YHCIIO), BHECEHHOE
B TAOJIMILY, comepXallylo 4 CTPOKHM U ISiTh CTOJOLOB, MO CTOJO1aM, Oyaer
BBINIAETD CJIEAYIOLIUM 00pa3oM.

nm| T Pl O

P|E|E|HN|C]|E
o|u nymm
C|I|K|T|C]|BbI

BoimucaB 3ieMeHTbl MOCTPOEHHOM TaONMHUIBI MO CTPOKAM, Mbl TMOJNYYUM
sammndposanHoe coobenve «TTUPOTPEEMCEOW MUMCLLUKTCbI». s ero
pacmMdpoBaHUS IOCTATOYHO MPOAESaTh 0OpaTHOE Mpeobpa3oBaHHE: BHECS
cuMBONB mKPOTEKCTa B Tabnuuy 4 X 5 mo CTpoKam, NPOYUTAEM HCXOM-
HOE€ COODLIEHME MO CTONOLAaM. a

Jns ycnenrHoro noyib3oBaHus WMGpoM nojiayyaTesib U OTHPaBUTENDb IHHD-
POTEKCTa OJDKHBI 3apaHee OrOBOPUTb KJIIOY — pasMep TabaMupbl, a Takxke
YTOYHUTD «MapUIPyThI» €€ 3aroJIHEHUs CUMBOJIAMH OTKPBHITOrO TEKCTa U Jallb-
HeHLIero CYMTHIBAaHUSI CUMBOJIOB 1uMdpoBaHHOro coodbmeHus. B cinyyae He-
CTaHAAPTHBIX MaplUpYTOB, YCJIOXHSIOIIMX aJrOPUTM, COOTBETCTBYIOLIME Ta0-
JIMYHbIE WPl HA3BIBAIOTCS MAPUIPYMHOU MPAHCHO3ULUEN.

Jna DatbHERINEro yCIOXHEHUS JAHHOrO MeToja 1M(POBaHMSA MOXHO
HCNOJIB30BaTh KJIIOYEBOE CJIOBO: MPU COCTABJIEHUU LIMGPOTEKCTA CTONOIIBI
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3aMOJTHEHHOI CUMBOJIAMM OTKPBITOTO COOOLIEHUSI TabauIbl MEepecTaBistior-
cs MO KIIIOYEeBOMY CJIOBY, (hpa3e wiu Habopy Yucesl IUIMHOI B CTPOKY Tad-
Jaibl. OObIYHO TaKOM TAONWYHBIN WK(P Ha3bIBAETCS nOCMOAOY0B0L MpaHc-
nosuyueii [78].

(Mpumep 1.1.7] Mcnonbayem mis mmdpopanns coobmenus «MPOCTEALLNE
KPUMNTOCUCTEMbI» nocTonbLoByio TpaHCHO3UIHMIO. Bo3pMeEM B KauecTBe KITIO-
ya c1oBo «JIJACTUK». 3anosiHuB Tabauiy 4 X S CUMBOJIaMH OTKPBITOTO TEKCTA
Mo crojibuam, 3armuuieM KIIoYeBOoe CIOBO Hall MOCTPOEHHOM Tabiuiei ¥ npo-
HyMepyeM ero OyKBHI.

JlA|C|T|H|K
4|1 [5]16]|2]3
no|T|{Uu|P|O|T
P|E|[E|U|C|E
ol n|u|m
Clm|K|T|C]|HBH

ITepecraBUM CTONOIIBI MOJTYYEHHOM TaOIULIBI TAK, YTOOBI OYKBBI KJIIOUEBOI'O
CJIOBa PacnojIOXWINCh B MOPAIKE UX ClleNoBaHUs B angaBuUTe.

AlU|K|IO|C|T
1|23 |4]5]6
T|{o|T|HH|HU|P
E|C|E|P|E|H
M| |Uu|M|O n
m|c|B|C|K|T

Boinucas 25ieMeHTHI TOCeAHe ! TabIHIBI O CTPOKaM, MPUAEM K 3alrudpo-
BaHHOMY coobmeHnio «TOTMUMPECEPEUAMMO MLUCLICKT». CxeMa newmud-
pPOBaHMS MOJYYEHHOTO LIM(DPOTEKCTa OYSBUAHA. O

JL71s1 AOTIOJTHUTENBHOM CKPBITHOCTH MOXHO MOBTOPHO 1IMGpOBaTh coobuie-
HMe, KOTOpOe yXe ObU10 3a1ndpoBaHO. DTOT CIOCO0 U3BECTEH MO Ha3BaHUEM
060iinas nepecmanogka. Iy 3TOro pa3Mep BTOpOil Tabiauubl NOJOMPaIOT Tak,
YTOOBI [UIMHBI €€ CTPOK U CTOJNOLOB OTJIMYATIUCH OT JUTMH CTPOK U CTOJIOLIOB
repBoii Tabnuupl. Jlydiie Bcero, ecim oHM OyIyT B3aMMHO IpocThiMH. Kpome
TOro, B MepBoii TabiMlie MOXHO HNEPECTaBIATh CTONOLbI, 2 BO BTOPOI CTPOKH.
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HaxoHel, MOXHO 3aMOJHATh TaOJIUIly 3Ur3aroM, 3MeHKOi, Mo CIUpalU U
KakuM-TO ApyruM crnocoboMm. Takue crnocoObl 3anojHeHHs: TaOJMLBbl €CilU
M He YCWIMBAIOT CTOMKOCTb IHM(pa, TO LENaloT Npouece muppoBaHus ro-
pasno Oosiee 3aHUMATENIbHBIM.

B 1550 r. wranbsiHckuit yyensiii Jxeponamo Kapmano (Girolamo Car-
dano, 1501-1576) npeiioxXit NPOCTYIO pelieTKy Wi udpoBaHmns coobre-
Huil. Pewemxa Kapdano mpenctaBisier oGO MPSIMOYTOJABHYIO (BO3MOXHO,
KBaAPATHYIO) TabIM1Ily-KapTOUKY, YaCThb si9€eK KOTOPOH BhIpe3aHa TakKuM obpa-
30M, YTOOBI'OHM He HAKJIA[BIBAIKMCD IPYT Ha JPYra MNPy PasMELeHNH PELieTKH
B BO3MOXHBIX YEThIpEX MO3ULIUAX — JIMLIOM BBEPX, JIMLIOM BHU3, BEPTUKAIBHO
U B NEPEBEPHYTOM MOJIOKEHHH.

MexaHM3M UCTIOJIB30BaHUS PellIeTKH TpeeasHo npoct. [lons3oBaTens nome-
LaeT ee Ha JIUCT OyMard M MMILET COOOILEHUE B MPSIMOYTOJbHBIX OTBEPCTHSIX,
pasMellias B K&XIOM M3 HUX OTHENbHBIN CUMBOJ, CJIOT WK uesoe cioso. (Bos-
MOXHOCTb MCTIOJIb30BaHUS PELLIETKHU B YETHIPEX MOJIOKEHUSIX BUETBEPO YBEININBA-
€T YHCIIO NOMYCTUMBIX Pa3MeLIeHHMI CeTKU.) 3areM pelieTka youpaercs v Iiy-
CThi€ MeCTa Ha Oymare 3aroJIHSI0TCSI TOCTOPOHHUM TEKCTOM TaK, YTOObI CKphIBa-
€MBIi1 TEKCT CTaJl YaCThIO COOOILIEHMsI, 3aMAaCKUPOBaHHOI'O MO OObIYHOE MOC/a-
HHe, He Noxoxee Ha mMdbpoBaHHOe. Takoe 3aMacKMPOBaHHOE COOOILEHUE MO-
XKET CJIY>XXHTb NMPUMEPOM UCIOJb30BAHUSI cmeeanoepaguu — HayKU O CKPbITOH
nepenaye MHGOPMALIMM MyTeM COXpPaHEHMS B TaliHe caMoro (akra nepesaym.

IIpu ucnonb3oBanuu peuieTku KapmaHo kak KpunrorpacpuyeckKoro UH-
CTPYMEHTA CUTYyalHsI MeHsIETCS: COOOIleHe, oJyyaeMoe pa3MellieHHeM B OT-
BEPCTHSIX PEMIETKH OTIEIbHBIX CHMBOJIOB (KaK MpaBuiio, 6yKB wiu wudp) npu
HCIIONb30BAHUHM BCEX YETHIPEX €€ JOITYCTUMBIX MOJIOXEHMIt, IPENCTABIISIET CO-
601 mMdPOTEKCT, BHINOJIHEHHBIH B (hopMe MPSIMOYTOIbHON TaOIULIbI.

B xaxxmoM u3 ONMUCAHHBIX CIy4YaeB I BOCCTAHOBJIEHHSI MCXOIHOIO CO00-
LIEHHUS MOJIy4YaTeIb NODKEH UMETh TaKylo € PELIETKY.

[(Mpumep 1.1.8] Mcnonssyem pewerky Kapnaso anst wudpoBKH coOGLIEHUsT
«Hmo 3natom 0soe — 3narom ece». I[Ipn mMbpoBaHNHU He OyIeM YUUTHIBATD PO-
6exbI, YTOOBI HE YKa3bIBaTh HA HAYAJIO U KOHEI[ CJIOB, M OTKAXEMCS OT 3HAKOB
npenuHaHusa. TakuM obpa3zoM, ucxonHoe coobiieHue «HTO3HAKOTABOE3HA-
IOTBCE» comepxwut 20 OGykB.

INon6epem Ui HEro peleTKy MOAXONSIIIEro pa3Mepa, yIUThIBasI, UTO J1f00ast
mudpoBabHas pelleTka JoJDKHA colepKaTh YeTHOE YUCIIO CTPOK U CTOJIOLIOB,
MOCKOJIBKY NMPHU €€ MOCTPOEHUH HEOOXOOUMO UCHONb30BaTh CUMMETPHIO OTHO-
CUTENBHO BEPTUKAILHOW U TOPU3OHTAJIBHOM OCEM.

B Haiiem ciyyae MOXHO HMCIOJIb30BaTh Tabnuuy pasmepa 2 X 10. Ons
MOJy4eHUs U3 Hee LWHGhPOBATBHOI pelIeTKH HEOOXOMUMO CENaTh 5 OTBEPCTHUIA
TaK, YTOObI PH Mepexone B J1I060€ U3 JOMYCTUMBIX MOJIOXKEHUI 5TH OTBEPCTHUS
HE€ HaKJIaAbIBAJIUCh APYr Ha Apyra.
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Pa3o6beM TabsMlly Ha YeThIpe YacTH, Tiepexolsilue IpyT B JpyTa Mpu cMme-
He JONYCTMMBIX MOJIOXEHHUI, MOJyYnB Tabuuibl pa3mepa 1 x 5. [IpoHyMepyem
2JIEMEHTH! ONHOM U3 YacTeil (HarnpuMep, BepxHeil 1eBoil), uuciamu 1, 2, 3,4, 5.
TTocMoTpHM, KaKue MO3ULIMK MOXET 3aHUMATh KaXAas U3 MPOHYMEPOBaHHBIX
KJIETOK TIPY MepeXofie B OMHO M3 HOMYCTUMBIX MojoxeHuit. Tak, kiuerka 1 6y-
IeT NepexonuTh B Kierku la, 1b, l¢; aHanornudsie npeoOpa3oBaHUS UMEIOT
MECTO W U KJIeTOK 2, 3,4, 5. Pe3ynbrarsl Halero MCCieqoBaHUS NpPeICTaB-
JIEHBI B TaOJIULIE.

1 2 3 4 5 Sa|4a| 3a]| 2| la

Ib |26 [3b|4b|Sb || 5|4 | 3| 2| lc

Jlost nosyyeHus M@ pPoBaTbHOM PEIIeTKH MBI MOXXEM B3SITh JIIO0Y10 KOMOU -
HalMIO KJIEeTOK 0e3 MOBTOPSIOIIMXCSA HOMepoB. HanpuMep, MOXHO npozaesnarb
oTeepcTHs B KireTkax 1, 2a, 3b, 4c¢, 5.

X X X

X X

Hrak, pemrerka Kapnano noctpoeHa. IepeitneM K miMdpoBaHuio Haliero
coobieHud. Ilocne 3amnonHeHusi OTBEPCTHI peLIeTKU, HaxoIsllueicsd B HC-
XOIHOM TMOJIOXKEHUM, MEPBBIMU IISIThIO OYKBAaMU OTKPHITOIO TEKCTa MOJYyYMM

CJIEAYIOIIYIO KAPTHHY.

9 T (0]

3 H

3anosHeHWe OTBEPCTHM PElIeTKH, HaXOmsAIleiics BO BTOPOM MOJIOKEHHH
(mocnie OTpakeHMsI OTHOCHTENBHO BEPTHKATBHOM OCH CHMMETPMHM) HacT HaM
TaKoe PacroIOXEHUEe CUMBOJIOB.

A IO T

pi| B

Tperbe MosoXeHUe (Mocie OTPAKEHUS! PELIETKH OTHOCHTENBHO FOPH30H-
TAILHO OCH CUMMETPHM) HPUBENET K CIeAYIOWENd CUTYaLHH.

o E
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Hakomel, B 4eTBEPTOM HOJOXEHUH ([OC/IE OTPAXEHHS PELIeTKH OTHOCH-
TENLHO BEPTHKANBbHOM OCH CUMMETPHH) MBI MPUIEM K TaKOW KapTHHE.

10 T

B C E

B pesyinbrare npoBeAeHHBIX ONePaLfil MBI IIOJYYUM CJIEAYIOLMI Pe3y/bTaT.

Y A|O|O|T||IO|TJ|E|O|T

B|3|3{O0|C||lH|H|B|E]A O

3ameuanue. /na wugposanus Hawezo coobuieHUs MOKCHO ObLA0 UCNOAB30BAMD
u pewemky 6 x4. Ecau npu wugposanuu coobuenus ocmanucs c60600Hbie KnemKu,
6 HUX 00bIMHO énucbiearomces OyKevl 6 argpasumuom nopadke. A, b, B, I' u m. 0.

Mazuueckue xeadpamor — kBaapatHbie kX k TaGIMLbI CO BIUCAHHBIMU B UX
KIETKM HOCJIeNOBaTeIbHBIMU HATYPaJIbHBIMK YucaaMu oT 1 go k%, KoTopsie
JAIOT B CyMME I10 KaXIOMy CTOJIOL, KaXIoW CTPOKE M KaXkmOoil AMAroHaIM
OHO ¥ TO X€ YKMCJIO — B CBOE BPeMs LIUPOKO MPUMEHSUTUCH i1 BIIMCHIBAHUS
WHdPYEMOro TeKCTa 0 MPUBENEHHOW B HUX HyMepauuu. [Ipu nocnenyromem
BBIIIMCHIBAHUH CONEPXUMOro TabJMLbI MO CTPOKaM MOJydarach LWMGPOBKa
[epecTaHOBKOM OYKB.

Ha nepBbiii B3MJISIN KaXeTCsl, YTO TOT METOH NMEPECTAaHOBOYHOTO Ubpo-
BaHUs COBceM Hea(hdEeKTHBEH, MOCKOIbKY Marn4ecKux KBajpaToB OYeHb Malo.
TeM He MeHee 3TO He TaK: YMCJI0 Mari4ecKux KBaApaToB O4eHb OBICTPO BO3pac-
TaeT ¢ yBelMYeHHEM MX pa3MepoB. Tak, CyllleCTBYeT JIMIIb OOVH Marun4ecKuii
KBazapart pa3Mepa 3 X 3. Maruueckux KBaaparoB pa3mepa 4 X 4 HacUUTHIBAETCS
yxe 880, a 4MCI0 MarMYeCcKMX KBaapaToB pazMepa S5 X 5 okoso 250 000. Takum
00pa3oM, Marvyeckye KBaaparbl OOJbIINX Pa3sMepOB ObUTH XOpOILieii OCHOBOM
UL HAJEXHOM CUCTEMbI LIM(MPOBAHMSI «IOKOMIIbIOTEPHOM 3pbI», MOCKOJIbKY
PY4YHO# nepebop BCceX BAPUAHTOB KJIIOYA IS 3TOTO Hdpa ObUT HEMBICIHM.
(Mpumep 1.1.9) Vcnomssyem wist mmbposanust coobienust <. boud 6 Mockee»
keadpam [iopepa — 3HAMEHMTHI Maru4eckuil kpagpar pasmepa 4 X 4, U300-
paxeHHBbIIT Ha rpasiope AnbGpexrta Jiopepa (Albrecht Diirer, 1471-1528) «Me-
JraHxonust I» ¥ cuMTalommiics caMbIM PaHHUM B €BPOIENCKOM HMCKYCCTBE.

16 | 3 2 |13
5|10 (11| 8
916 7 | 12
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JlBa cpemHMX YMCJia B HMXHEM PSSOy YKa3blBalOT ATy CO3MaHUS Ipa-
Blopsl — 1514 1.

IMocnemoBaTenbHO BIMCBHIBAs CUMBOJB coobmeHnus «J150HABMOCKBE»
B KJIETKH KBanparta ¢ Homepami 1, 2, 3, ..., 12 1 3an0JHsAS OCTaBIIUECST KJIETKH
6ykBamu A, b, B, T, Mbl nosyyum cienyiounyio TabauiLy.

r O|B|A
A]JK|[B]|O
C|B|M|E
H|B| B | A

BoinucbiBas Tenephb ComepKUMoe Tab ULl TI0 CTPOKaM, nepeiigeM K mud-
porekcty «FTOBAAKBOCBMEHBB/». 151 ero pacmim@poBKU HYXHO BOCCTa-
HOBUTb MOCJIENHIO TAOJIMLy W, MPOCTAaBUB HOMEpPA KJIETOK B COOTBETCTBUM
CO CTPYKTYpoO# KBanpara J{iopepa, MOJYyYMTb OPUTUHAIBHOE COOOILEHHE, BbI-
MUCBIBAsi CUMBOJIBI B HOPSIIKE BO3PACTAHMSI IPUCBOEHHBIX UM HOMepoB. [

YnpaxHeHnus

@ SaummdpyiTe ¢ noMouipio KBaapara [lonmubus cremyiomuye JaTHHCKUe hpasbl:
a) «Ab aqua silente cav» («OcTeperaiica TUX0ii BOAbI»);
b) «Abeunt studia in mores» («3aH9rrm| HaKNaabIBaOT OTMNEeYaToK Ha XapakTep»);
c) «Actum ne agas» («C yem NOKOHYEHO, K TOMY He BO3BPALLAICs»);
d) «Alter ego» («BTopoe $»);
e) «Alma mater» («MaTb-kopmMunmnua»);
f) «Amicus verus — rara avis» («BepHbiit Apyr — penkas nruuar);
g) «Amor vincit omnia» («/1060Bb NOGEXAAET BCE»);
h) «Bis dat, qui cito dat> («BagoiiHe [aeT, KTO fAeT CKOpPO»);
i) «Caesarem decet stantem mori» («Lle3apio nono6aert ymepeTb CTos»);
j) «Carmina morte carent» («CTUXU NNLIEHBI CMEPTU»).
IIpoBepbre pe3y/brar, MPOM3BENs PacUIMGPOBKY IOAYYEeHHBIX IH(pPO-
TEKCTOB.

@ Samudpyiite ¢ nomolipio kBaapara IToaubus pasmepa 6 X 6 pycckue ne-
PEBOIIbI JIATUHCKUX (Dpa3, MCIOIb30BAHHBIX B MPEAbIAYINEM YIIPaXXHEHWH;
MOCTPOITE Y UCMOJNBb3YWUTE IUTSl 3TON LIEJIU KBaApaT S X 5, UCKJIIOYUB U3 pac-
cMoTpeHus GyKBbl b 1 E ¥ moMecTHB B 0fHY KIeTKY 6yksbI E-3, U-1, X-3,
P-C, ®©-X, W-L; nocTpoiiTe U MCIONB3YiiTE IUIST STOM LEIU TAOJIUILY, CO-
CTOSIILYIO U3 MSITH CTPOK U IHECTH CTONOLOB, MOJYYEHHYIO O6beINHEHUEM
6ykB E M E, U u I, b u b. [TposepsTe pesynbrart, npousBens paciinpoBKy
MOJYYeHHBIX UG POTEKCTOB.
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@ Amnanorom kBaznpara [lonubus ssisiercst mropemnasn azbyka, NO3BOJISIBLIAS
MepeCcTYKUBAThCA 3aKJIIOYEHHBIM pa3Hbix Kamep. CocTaBbre mUGbpPYIONy0
Tabauiy 6 X 5 CHMBOJOB pycckoro andasnta 6e3 6yks E, ¥ 1 b, B KoT0-
poit KaXnoi OYKBE COOTBETCTBYET Napa YMces — HOMEp COOTBETCTBYIOIIMX
CTPOKHM M cToJiona. 3ammdpyiire coobuieHre «Mbl FTOTOBUAM MNMOBE ».

@ 3ammdpyiiTe NpencTaBieHHbIE BbILIe JaTUHCKUE ¢pa3bl wdpoM Ardarm.
3aummdpyiite 9THM Xe KdpPoM ux pycckue nepeBonsi. [IpoBepbre pe3ynb-
TaT, Mpou3Benst pacuMpoBKy MOTYyYEHHBIX IHU(DPOTEKCTOB.

@ 3aumdpyiiTe npencraBieHHbIE Bbille JaTUHCKUE dpa3bl mmbpom Liesaps
co caBuroM 3. 3amudpyiite 3TUM Xe WdpPoM ux pycckue rnepepoast. [Ipo-
BephTe pe3yJIbTaT, Mpou3Beas pacuiMdPOBKY MOJYYEHHBIX IHGPOTEKCTOB.

@ Cocrasbre s mudpa Asrycra mubpylomme TabaULbl 1 JaTUHCKOTO
M pycckoro ardaBuToB. 3ammMdpyiiTe MpeACTaBICHHbIE BbILIE JaTUHCKUE
¢pa3pl mmbpom Aprycra. 3amudpyiite 5TUM Xe WHPOM KX pyCCKHE
niepeBonbl. [IpoBepbTe pe3ynbTaT, MPOU3BeAs paciiM(bPOBKY MOJTYYEHHBIX
UhpPOTEKCTOB.

@ 3aumdpyiite mpencraBieHHbie Bbilie JaTHHCKUEe (passl mmdpom Lesa-
pa co casuroM 2k, roe k — Baui HOMep B crivcke rpymmbl. 3anmdpyiite
STHM Xe MMGbPOM HUX PyccKue nepeBobl. ITpoBepbre pe3ysbsrar, pou3Bens
pacmdpoBKyY MOIYyIEHHBIX IHUDPOTEKCTOB.

IMons3ysick TapaGapckoii IpaMoToil (cOrIacHbie NepexomsT OPYr B Apyra
nmocxeMe b o W, BeoW, T4 el XeoX, 3600, KeT,
N C, M & P, H & M; macHse ocTaloTcs Ha Mecte), 3aummdpyiite
coobureHune «4UCJIA KPACKBbDI». TlpoBepsre pe3ysibraT, IPOU3BENsl pac-
IMUPPOBKY MONYYEHHOTO IHGBPOTEKCTA.

@ Hcnonbiys mudp TpureMuyca v kiiodeBoe ciioBo «OBPA30OBAHUE», 3a-
mmmdpyiire ¢pazy «HAYKA CPEOHEBEKOBb%» u m100yi0 nmpuayMaHHYIO
BaMH ¢pasy. [IpoBeprTe pe3ynbTaThi, OCYIIECTBUB PacIUM(pPOBKY MOIy-
YeHHBIX IMHGPOTEKCTOB.

Hcnons3ys mudp Tpuremuyca u kmodeBoe cinoBo «HAYKA», 3aiuudpyiite
dbpazy «AETU KAMUTAHA TPAHTA» u n1100y10 npuayMaHHyl0 Bamu ¢pa3y.
IIpoBephTe pe3ysIbTaT, OCYILECTBUB paciiubpOBKY HOIYYeHHOTO HHGbpPOTEKCTa.

@ Hcnosbs3ys Tabnanny BuxeHepa u kiroueBoe ciioBo «UBETOK», 3aumdpyii-
Te ¢pasy «<KOHEN HA MEPEMNPABE HE MEHAIOT» 1 n106yio TPUAYMaHHYIO
Bamu (pasy. IIpoBepbre pe3ynbraT, OCYLIECTBUB PAcIiM(pPOBKY MOJyYEH-
HOro KGpOTeKCTA.

@ Hcronb3ys Tabnuuy BiokeHepa u kimoueBoe ciioBo «LLIKOJA», 3ammbpyii-
Te ¢pasy «MEPBbLIA PA3 B MEPBLIA K/IACC» u mobyio MpuIyMaHHYIO
Bamu (pa3sy. [IpoBepbTe pe3y/bTatT, OCYIECTBUB PacliM(pPOBKY MOJy4YeH-
HOro mHbPOTEKCTA.
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@ 3aumdpyiite dppasy «KOCUHYC HYNA PABEH EOVHUMUE» ¢ momoibio
MOCTOJIOI[OBOY TPAHCIO3MIUH, UCIIOIB3Ys TAOIUIY MOAXOAAIUETO pa3Mepa
u xmoy «[MAPUX». IIpuBeauTe HECKOJIBKO APYTrMX MPUMEPOB MCITONb30Ba-
HUSI NOCTONO1I0BOI TpaHcno3uuuu. [IpoBepsTe pe3ynsrarhl, pacuudpoBas
MOJy4eHHBIE IHU(DPOTEKCTHI.

IIpusenure, ecnu 3TO0 BO3MOXHO, NMpUMephl pewieTku KapmaHo pa3mepa
6x4,6x6;6%9; 6x8;5x5. I1sa KaX10il U3 MOCTPOEHHBIX PEUIETOK
NpUuayManTe cooOlLIeHHEe, KOTOpOoe YIOOHO 3aliidpoBaTh ¢ €e MOMOILbIO;
ocyluecTBuTe M poBaHKe; MPOBEPLTE Pe3yJIbTaT, paciiMbPOBaB MOIyYeH-
Hble IHUDPOTEKCTHI.

@ 3ammdpyiite cooblieHHe, UCNIONB3Ys pelieTky KapnaHo:
a) «<KPUMTOMPA®UA — HAYKA O LLUN®DPAX»;
b) «CPEACTBA 3ALLNTHI MHOOPMALN»;
¢) «MPUKNALHBLIE BOMPOCHI MATEMATUKN».
d) «lUINDP UE3APS HECIOXEH».

@ Jns mmmdpoBaHus TekcTa MUDPOM Ho80pomHaAs pewlemKa U3TOTOBBTE Tpa-
thaper — OGyMaKHBIIf KBaApaT pasMepoM 4 X 4 KIIeToK. Beipe3aHHbie KITeTKU
BBIOEpUTE TaK, YTOOBI MPU HATOXKEHUM Tpadapera Ha JIMCT OyMaru Toro xe
pa3Mepa YeThIPbMSI BO3MOXHBIMM CIIOCOOaMM — IPU NMOBOPOTE KBaapaTa
Ha 90 rpaxyCcoB OTHOCHTENbHO €ro LEHTPAa CUMMETPUM — Kaxnasi KJIeTKa
JIUCTA «OTKphIBaJack» POBHO oiuvH pa3. [lepBbie 4 OGyKBbI TekcTa CO00-
WEHNs BOULIATE B npopesu Tpadapera (MO ONHOM B KaXMHyio), MOTOM
noBepHuTe Tpadaper Ha 90 rpagycoB M BNMIUIMTE cienyiomine 4 OYKBBI.
[NoBropute npouenypy. 3amudpyiiTe ¢ MOMOIIBIO MOCTPOEHHOI pelnrer-
KU coobuieHue «ABKA NPOBANEHA. XXAH.» IIpunymaiite u 3ammbpyiite
C MOMOILBIO UMeloIierocs Tpadapera TpU IPYTUX COODLIEHNS.

@ H3rotoBbre Tpadaper Uisl MOBOPOTHOM PEeIIeTKH pa3sMepoM 6 X 6 KIIETOK,
JOJDKHBIM 00pa3oM BhIpe3aB M3 OyMakHOro KBaapara 9 KIETOK; 3auiud-
pyiiTe ¢ TOMOMIBIO MOJTYYEHHOTO TpadapeTa TP MOAXOISIIIMX COOOIEHMS.

Jns ucnons3oBaHus mubpa npamoyzonvhas peuiemka U3roToBbTe U3 OGyMa-
JKHOTO NPSIMOYTOJIbHMKA TpadapeT pazMepom 6 X 10 kieTok. BeipesanHbie
KJIETKU BbIOEpeTe TaK, YTOOBI NP HAJIOXEHWU Tpadapera Ha JIMCT Oyma-
T4 TOTO XK€ pa3Mepa YEThIpbMSI BO3MOXHBIMH CIOCOOAMU KaXaasl KJleTKa
JINCTAa «OTKPBHIBANAaCh» POBHO OOWH pa3. 3aumudpyiire ¢ MOMOIIBIO NO-
CTPOEHHOI peleTky no obpasuy npumepa 1.1.8 coobuienue «TEQOPEMA
MAUDAFOPA — BAXHENLLEE YTBEPXIEHWE EBKIMAOBOWM NEOMET-
PUW». TTpunymaitre u 3ammdpyiiTe ¢ NOMOIIBIO MMeoLerocs TpadapeTa
TPU APYTUX COOOLLEHUS.
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H3rotoBste TpadapeT a1 MPIMOYTOJIbHOM pelieTK: pa3MepoM 8 x 12 kie-
TOK, JOJDKHBIM 00Pa30M BbIpe3aB M3 OyMakKHOTO MPSIMOYTOJIbHUKA 24 KITeT-
K¥; 3anmdpyiite ¢ TOMOHIBIO MOJYYeHHOTO Tpadapera TpU MOAXONSIIMX
COOOIIeHHS.

@ Kitetku xBaznpara 4 X 4 IpOHyMepOBAJIM TaK, YTO KJIETKA B MPABOM HIDKHEM
yITy TIOJy4uJia HOMep 1, a Bce OCTabHbIe MOJYYWIH pa3Hble HoMepa OT 2
1o 16 Taxum 06pa3oM, YTO CyMMbl HOMEPOB KJIETOK KaXIO CTPOKH, KaX-
JOro CTos0La, a TakKXe KaxHoil M3 ABYX AWaroHaleil KBagpara OKa3ajuch
OIMHAKOBHI. YOemUTeCh B TOM, YTO NMpPHBeNeHHbIE HIDKE KBaapatel 4 X 4
C €IVHMIICH B MPABOM HWDKHEM YTJTY SIBISIOTCS MarMyecKMMH.

4 {10} 7 |13 12 2 5115

S|15]1 2|12 7 113110 4
a) c)

9 (3|14 s 9 | 3|8 |14

6] 6 |11 1 6 | 16 | 11 1

10 5 [ 11| 8 16 3 2 | 13

6 9 7 |12 S {1011} 8
b) d)

304 (14|13 916|712

15|16 | 2 1 4 115|141

3ammdpyiiTe ¢ TOMOUIBIO KaXIOT0 M3 YKa3aHHBIX KBa[paTOB COODIIEHHE
~«[ABA CAIOrA — NAPA». TIposepsTe pesyasrar, paciin@poBas NOIy4YeH-
Hble LIM(POTEKCTHI.
@ 3aumdpyiite cBoe UM, GaMWIHIO U OTYECTBO, MCIIONb3Yd ONMH U3 IHp-
POB NMOACTAHOBKHU M OIUH U3 NIM(DPOB MepecTaHOBKHU.

3apaumn

Eﬂ Ocyuiecreure mMbpoBaHue coobiieHus «PYSUTE AMEIbCUHbLI BOY-
KAMW», nonb3ysch wugpoM, onvcaHHBIM B pacckasze A. Konau [loiina
«[lsyiye yeaoBeyku». 3aummdpyiTe 3STMM MMGPOM NMPUAYMAHHYIO Ba-
MU (pa3y. B cnyyae HexBaTku MH(DOPMaALMK TOCTPOIiTE UMEIOLLYIOCS Ta0-
JIMLY TTOACTAHOBKH. /

Ocyuiectsute mwudposanue coobmenus «HE CTPENAUTE B BEJIbIX JIE-
BEJEN», moms3ysace mKndpoM, omUCaHHBIM B pacckase . ITo «3omnoroii
XyK». 3aimcbpyiite 3TUM niMdpoM NMpuayMaHHyI0O BamMH Gdpa3y. B ciayuyae
HEXBAaTKU MHMOpMaIMM JOCTPOTE UMEIOULYIOCS TaOJMIy NMOACTAHOBKH.
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OcymiectBute wmudpoaHue coobuieHusi «BCTPEYA OTMEHAETCH»,
nonw3ysich wWiMdpoM, onucaHHsiM B pomaHe XK. BepHa-«/leTm kamuraHa
IpanTa». 3aiudpyiite 3TMM WHOPOM NpUAYMaHHYIO BaMH (pa3y. B ciy-
yae HexBaTKM HMHGOpMaLMM IOCTPOiTE MMeIomylocss Tabnuuy moacra-
HOBKH.

E] st wmdpoBanus mo KBaapary Ilonubusi JOroBOpUMCS 3aMEHSATb KaX-
Iy10 OYKBY OTKPBITOI'O T€KCTa OYKBOM, PacrnoOXXEeHHOM HEeMmOoCpeACTBEHHO
NnoJ Hell B TOM Xe CTOJIOLE KBaIpaTa; HUXHIOI OYKBY CTOJIOLA 3aMeHsIEM
BepXxHeil M3 TOro Xe cronbua. 3awudpyiiTe ¢ NOMOLIBIO 3TOrO MeTona
coobieHue «<HEJIb3A OBbATb HEOBbATHOI O», ucnosib3yst ONMH U3 Ba-
puaHToB KBanpara [Tonmubus mist pycckoro angaBura.

[ﬂ 3ammdpyiiTe ¢ MOMOILBIO METONA, ONMHUCAHHOTO B TMpPeIbIAylIei 3anaye,
coobuieHne «SOMETEXT», nonb3ysch KBagpatoMm [losmbust mis aHrnmii-
ckoro andasura. [IpoBepbTe MOTYyYeHHbIE PE3YIBLTAThI.

IE Eme onuH BapuanT mwmdpoBaHMs ¢ noMouibio kBagpara I[Nomubust cocro-
UT B cienylonieM: muGhpoTeKCT, MOJTYYeHHbI 3aMeHON OYKB COOOLIEHUS
Ha JIBy3HaYHbIE YUCJIa, COOTBETCTBYIOIIHE X MOPSIIKOBOMY HOMEDY B ajI-
dasuTe, BHINUCHIBAETCSI B CTPOKY Oe3 pa3bueHMs Ha mapbl, MOJyYeHHas
MOCJIeNOBATEIbHOCTh LMGP CABUraeTcsl IUKINYECKH BJEBO HA OAMH LIAr
(wm moGoe APYroe HEYETHOE KOJMYECTBO LIATOB), BHOBb pasbMBaeTcs
B IPYNObI [0 Ba U MO TabiMle 3aMEHSIETCS Ha OKOHYATENbHBbINA LUd-
porekcT. 3aumndpyiiTe ¢ MOMOMIIBIO 3TOro Meroaa coobuieHue «HEJIb34
OBbATb HEOBbATHOIO». IIpuaymaiite v 3amundpyiiTe eie aBe pycckue
pa3sel. [IpoBepbTe NOTYYEHHBIE PE3YJIBTATHI.

[7] 3anmdpyiite ¢ MOMOIIBIO METONA, OMMMCAHHOTO B MpeNbIAyIIei 3anaye, co-
obmenune «SOMETEXT». Ilpunymaiite n 3anindpyiite euie 1Be aHTIINACKME
¢dpa3bi. [1poBepbre NONydyeHHBIE PE3YJIBTATHI.

ITpu ucnons3oBaHuu kBaapara ITonubUss BOZMOXHO UCNONb30BAHUE KITIO-
4yeBOro cjoBa. MUMeHHO, CHayaia B KBaJpaT BIIMCHIBAETCSI KIIIOYEBOE CIIOBO,
a 3aTeM B OCTaBlIMecs KJIETKM B aI(haBUTHOM MOPSIOKE BBIMMCHIBAIOTCS
6yxBbl andaBuTa, OTCYTCTBYIOIIME B Kitoue. [IpuBenute npumep mwudpo-
BaHUS OJHOM PYCCKOI M OJHOI aHIIMICKOM (hpa3sl C IIOMOLBIO OMUCAH-
HOTO METOAA.

@ Hughp Ieiiggepa cnonb3yeT NOCTPOCHHYIO C TOMOLIBIO KJIIOYEBOTO CJI0Ba
(cM. mpenpinyityio 3anagy) Marpuy Iloanbus (kBagpar 5 X 5 [Uis aHIIHIA-
ckoro andasuta, Tabnuuy 4 X 8 mwia pycckoro ajudasura). IJist TOro 4To6bt
3awndpoBath COOGLIEHHE, HEOGXOIMMO Pa3GUTh ero Ha 6uzpammyt (TPYIITLI
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W3 IBYX CMMBOJOB). Ecin nBa cMMBOJa 6GMrpaMMBbl coBranmv (WM eciu
OCTasCsi OfMH CHMBOJ), NOGaBMM [OCJe MepBOro cvumsoia X (WM Jio-
Gyio Opyryio (GpUKCHPOBaHHYIO GYKBY COOTBETCTBYKOLIETO ajidasura). s
mdpoBaHUs OGMIrpaMMBl HY>XKHO OTBICKATh €€ B KiroyeBoi Tadnuie. Ec-
JIM CMMBOJIBI GUrpaMMBbI MCXOIHOTO TEKCTa HAXOJSITCS B Pa3HBIX CTOJO-
[IaX ¥ pa3sHbIX CTPOKAaxX, TO OHU 3aMEHSIOTCSI HA CUMBOJIbI, HAXOISIINECs
B T€X Xe CTPOKaxX, HO COOTBETCTBYIOLIME IPYTUM YIJIaM MPSIMOYTOJIbHUKA.
(dpyrumu cioBamu, OTpaxaeM MONYYEHHBIA MPAMOYTOIbHUK OTHOCHTE b=
HO BEPTUKAJIbHOI ocu cuMMeTpuu. Eciu cMMBOJIBI GUrpaMMbl MCXOJHO-
rO TEKCTa BCTPEYalOTCSI B ONHOM CTPOKE, TO 5TU CHMBOJBI 3aMELIAIOTCS
Ha CHMMBOJIbI, PAaCHOJIOXXEHHbBIE B OJIMKalIIMX CTONOLAX CIpaBa OT COOT-
BETCTBYIOIMIMX CUMBOJIOB. ECIM CHUMBOJ SIBJISIETCSI MOCJIEAHUM B CTPOKE,
TO OH 3aMEHsIeTCS Ha MEPBBIi CUMBOJ 3TOW Xe CTPokH. (Ipyrumu cio-
BaMM, MBI CIBMraeM GUIPaMMy Ha OfHy TO3MIMIO BIPaBO MO CTPOKE.)
Eciu cuMBOJIBI GUrpaMMBI UICXOIHOTO TEKCTa BCTPEYAIOTCS B OIHOM CTOJ10-
1le, TO OHU Mpeobpa3yloTCsi B CUMBOJBI TOTO Xe CTOJA0LA, HaXOsLIUecs
HEMOCPENCTBEHHO Mo HMMHU. Eciy cMMBOM sIBISI€TCS HXXKHHMM B CTOJIO-
1€, TO OH 3aMeHsIeTCsi Ha MEPBbI CUMBOJ 3TOro xe croibua. (Ipyrumu
CJIOBaMH, MBI CIBMraeM OHIpaMMy Ha ONHY TTO3MIIMIO BHHM3 MO CTOJIO-
ny.) Hpunymaiite u 3aummobpyitte ¢ nomousio mudpa Ilreiidepa oxHo
COOOLIEHUE HAa PYCCKOM U OJHO — Ha aHIIMICKOM s3bike. [lpoBepn-
Te pe3yiabrar, pacudpoBaB coobuieHHe. YTo nenarb ¢ «IMIIHEH» OyK-
Boii X? [128]

@ s pabotel ¢ napueim wugpom Ucnonb3yloT dpa3sy, cogepxauryio 15 pas-
JIMYHBIX OYKB pyccKoro andasuTa, ¥ nox Kaxnoii u3 3Tux OyKB 3anvchiBalOT
He BOLIEIINE B BHIOpaHHYIO (Gpa3y GYKBH B allhaBUTHOM mopsiuke (Cuu-
TaeM, uto GykBHL E M E, Uu M, bu b oroxnecrrieHsl). Hanpumep, npu
BbiOope dpasel «<HE CJIbILHbI B CAAY OAXE LLOPOXW» MBI NOJyYUM
CIenyouyio IudpyoLyio TabIuLLy.

HECITBIWHBBCAIAOYITAXEDNOPOXMU

BTI3KMI T (ORN G| 1 b ® 10 4

OcymectBute mHdpoBaHue coodbmeHus «MATEMATUKA — LLAPUUA HA-
YK», noip3ysch nonydyeHHou Tabnuueit nogcraHoBku. Mcnonb3yiite 1uist
mudpoBaHUS 3TOrO Xe COOOUIeHUST TAbIUIly MOACTAHOBKU, MOJYYEHHYIO
o npuayMaHHo# Bamu ¢pase. [IpoBepsTe pe3yabraThl, OCYLLIECTBUB pac-
MMM POBKY MOJYYEHHBIX IH(PPOTEKCTOB.
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ﬁ_l—l st ucnonp3oBanust wdpa yeorku paszdeitte 33-0ykKBeHHBIN pycCKUit aji-
aBut caenytom o6pazom.

ABBI | JEE | X3UH

KJIMH | OIMP | CTY®

XO4II | IOIbbl | b3I0A

Torga OykBaM OymyT COOTBETCTBOBATb YTOJK#, MOBTOPSIOIINE KOHTYPSHI
syeiiku, Kyna monajga Oyksa.

J oo LU
| ooo [
M| nan 7

ITockonbKy Kaxzoii rpymime OyKB COOTBETCTBYET TOJbKO OIMH CHUMBOJ,
npocTasbre B ero konusix 0, 1, 2 uian 3 TOYKH: Terneps Kaxnoil OyKBe COOT-
BETCTBYeT CBOM Koj. 3ammdpyiite coobmenue «A 30PN 30ECb TUXUE»
C MOMOUIBIO MOJTYYEHHO!H TabGiauIbl MOACTaHOBKU. [IpoBepbTe pe3yibrar,
OCYIIIECTBUB paclincpoBKYy MOMYYEHHOrO IMIMGMPOTEKCTA.

|_l_——2-| AJITOPUTM HCNONb30BaHUA wugpa bogopa, noapasyMeBaOUIMIA HaTHMIUE
Tabnuubl BuxeHepa, BBIIJISLAMT TakK: COCTABUTb COOOLIEHME M BHIOpATh
KJTIOY, JJIMHA KOTOPOTO COBMAAAeT C JUTMHOM COOOILEHMS; B3SITh N~biif CHM-
BOJI OTKPBITOTO TEKCTA My, ; HAWTH cTOoNOel] j, MepBbIii CUMBOJ KOTOPOTO
paBeH My,; HAUTH CTPOKY %, CHMBOJ KOTOPOM, PACIOJIOXEHHBI Ha re-
pPECEYEeHHUH C j-bIM CTONOLOM, PaBEH N-My CUMBOJY Kioua k;,; J00aBUTh
K MdpOTEKCTY CUMBOJI MEPBOTO CTOJIONA ¢ -0if CTPOKHU. 3aimubpyiiTe ¢ mo-
mouipio mndpa bodopa coodmenue «MPOCTbIX YACEST BECKOHEYHO
MHOIO». CpasHute anroput™ mudpa bodopa co cxeMoii mindpoBauus
no tabnuiie BuxeHepa.

@ Odnoseyunviii (omogonuueckuil) wugp — mwUdpP MOACTAHOBKH, MNPU KOTO-
POM KaXKIblii CUMBOJI OTKPBITOTO TEKCTA 3aMEeHSIETCS Ha OMUH M3 HECKOJIb-
KHX CUMBOJIOB ajihaBuTa LinpoBaHUsl, IPHYEM KOJTUYECTBO 3aMEHSIOIHX
CHMBOJIOB JUTSI OOHO#M OYKBBI MPOMOPIHOHAIBHO YACTOTHOCTH 3TOM GYKBBI.
Monp3ysich TabIMIAMHU YAaCTOTHOCTH GYKB PYCCKOTo s3biKa (cM. riaBy 10),
MpUBENUTE MPUMEP TaKoro mudpa v 3amndpyiiTe ¢ ero HOMOLIBIO 1Ba CO-
obueHus1. OcyiecTBUTe pacuIMbpOBKY MOJYYEHHBIX HIMppoTeKcToB. On-
HO3HAYEH JIM 0KAa3aJicsl pe3yJbTaT paciincpoBKu?
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3amudpyiite coobwenune «MOHEAESIbBHUK HAYUHAETCA B CYBBOTY»
mmbpoMm Tpuremuyca, ucnoinsdysd Kiod 3—5-9-2-4. 3aumdpyiite To xe
COOOLLEHNE, €CITH N -bIii CHMBOJI KJIIOYEBOTO CJIOBA BhIUMCIsIETCS 1O (Hop-
Myne k, = 15n—3; no dopmyrne k, = 3n2+8n-+ 1. [Ip1 Kakux 3HAYCHUSIX
napamerpoB A, B u C dopmynst k, = An+B u k, = An* + Bn + C
TeHEPUPYIOT HETPUBUATbHBIE KITIOUH?

]E HcxomHoe coobimeHue u3 OykB pycckoro andaBuTa npeodpasyercsi B YUC-

JIOBOE COOOILEHHE 3aMEeHOM Kaxaoil ero OyKBHI YMCIOM IO CleNyIoLeit
Tabauue.

A|B|(B|T|A|E{X|3|UA|[K| I M|H|O|I

00 |01 |02)03[04]05]06)|07 08109 10|11 ]|12]13] 14

PIC|T|Y | | X | O|Y| II|IO|b |3 |10]| 4
16 | 17 | 18 119 [ 20 | 21 |22 |23 | 24 | 25 | 26 | 27 | 28 | 29

Onst mubpoBaHUs HONYYEHHOTO YMCIOBOTO COOOHIEHUS HCHOJB3YeTCs
mUdpyOLINii OTPe30K MOoCIenoBaTeIbHOCTH A1, Ay, ... NOAXONAIIEH IIH-
HbI, HAYMHAIOWMIACSA C Agg. [Ipy mMPOBAHUHU KAXIOE YUCIO YUCIOBOTO
COOOLIEHUS CKJIaAAbIBAETCS] C COOTBETCTBYIOIIMM YHCIIOM HIM(DPYIOIIEro OT-
pe3ka, 3aTeM BBIYUCIISIETCSl OCTATOK OT AeJIEHUS MoJTydeHHO! cyMMbl Ha 30,
KOTOPBI{ MO JNaHHOI Tabnuue 3aMmeHsieTcs: OykBoii. 3ammdpyiite coobme-
Hue «KPUMTOMPADOUA», ecin mmdpyonimii OTpe3ok B3AT U3 MOCIenoBa-
TEJIBHOCTH, Y KOTOpoit A; = Ay = 1 M Agyr = Ap+ Agyy Wit mo6oro Ha-
TypasnbHoro k. Boccranosute coobmenne «KEH33PE», eciu mmdpyrommii
OTPE30K B3AT M3 MOCIENOBATENLHOCTU ¢ A; = 3 U Agyy = Ap+3(K2+k+1)
Ut Mo6oro HaTypajbHOrO k.

Onpenemre KOJMYECTBO BO3MOXHBIX pemreTok KapnaHo pasmepa 6 X 4;
6x6;8%x8;nxn.

I mwubpoBaHus TekcTa WH(PPOM nO8OPOMHAS peulemKa VCTIONb30BAIH
TpadapeT pasMepoM 6 X 6 kieTok. [Ijig MOBBLIIIEHUS CIOXHOCTH Lindpa
MpoLenypy MOBTOPWIIM, ITOCIEN0BATEIbHO IMMPYS HOIydalolmecs mug-
POTEKCTBI HEKOTOPOE KOJIMYECTBO Pa3, M BAPYT OOHAPYXWIH, YTO CHOBA
TIOJIyIWICS TEKCT coo0IeHus1. T1ocie CKOJIBKMX IIOBTOPOB 3TO MPOM3O0LILIO
B MepBblii pa3?

Ompenenure yucio kmoveil mmdppa TputeMuyca, eciv B KauecTse KII04Ya
ucnonb3yercs Habop u3 10 pa3nauuHbix HUdp.
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Kiietku kBagpara 4 X 4 npoOHyMepOBaM TaK, YTO KJIETKA B MPaBOM HUX-
HEM yIJ1y nojay4yuia HoMep 1, a Bce ocTajbHbie MOJYYUIIM Pa3Hbie HOMepa
oT 2 g0 16 Takum 06pa3oM, 4TO CyMMBI HOMEPOB KJIETOK KaXIOil CTPOKH,
KaXIOTo CTONMOLA, a TAakKe KaKIOoi M3 IBYX JUaroHajeil KBaapara oka3a-
JIUCh ONMHAKOBHL. JIOKaXHTe, 4YTO CyMMa YHMCEN B KAXIOM CTOJIBIE, CTPOKE
M AMaroHaJIM 3TOrO0 MarMyecKoro KBaapara COCTaBiisier 34.

1.2. KpuntoaHanus knaccuyeckux wngpos

Kpunmoanaauz — Hayka o MeTomax HECAHKI[HOHUPOBAHHOTO BCKPBITHS
3aumdposaHHoil nHdopMmanuy Ge3 3Hanusa kmoueit. (Tepmun GbUT BBEfeH
B 1920 r.)

TTonbITKY pacKpbITHSI KOHKPETHOTO Iudpa ¢ NpUMeHEeHHEM METOIOB KPHII-
TOQHANIM3a Ha3bIBAIOT Kpunmoepaguueckoii amakoti Ha 1ot mwmdp. Kpunro-
rpadmyeckast araka, B XOI€ KOTOPOM pacKpHTh MNP yAaloCh, Ha3bIBAETCS
8310MOM WIH BCKPbIMUEM. ‘

Kpunmocmoiikocmolo wiugpa Ha3bIBaeTCs €ro CTOMKocTb K Banomy. OHa
OOBIYHO OMpENENSIeTCs] KOJTHYECTBOM BCEX BO3MOXKHBIX KJIIoueii mudpa 1 Bpe-
MEHHBIMU 3aTpaTaMH Ha nepebop BceX BapUAHTOB.

1.2.1. KpuntoaHanus wm¢poB nepecTtaHoBKU

Jns mudpoB nepecTaHOBKY KOJMYECTBO BO3MOXHBIX BADUAHTOB OLleHUBA-
eTcsl Kak n!, rae n — KOJMYeCTBO CHMBOJIOB B coo0neHur. OIHAKO BO MHOTHX
clyJasiX CYIIECTBYIOT JOCTATOYHO MPOCThle CIIOCOOBI B3JIOMa MEPECTaAHOBOY-
HBIX WKdpoB. LI CKUTANIBI TaKOW cOC00, U300peTeHHBIIT ApUcToTeNieM, ObUT
onucaH Boimie. HIndpbl, o0CHOBaHHBIE HAa UCHOJb30BAHUM PEHIETOK, JOBOJIBHO
MPOCTO BCKPBIBAIOTCS, €CJIM U3BECTHBI pa3Mepbl COOTBETCTBYIOLIEH TaOJMIIbI.

(Mpumep 1.2.10) PaccMOTpHM OOMH M3 CTyYaeB BCKPHITHS PEIETKHU, pa3Mephbl
KOTOPO# OKa3aJMCh U3BECTHHI. 3HAd 3Ty MH(POPMALMIO, MBI MOXEM Hpearno-
JIOXHUTh, YTO TEKCT MCXOMHOrO COOOLIEHUs OBLT 3anycaH B TAOIMILY OOBIYHBIM
00pa3oM, Mo CTpOKaM, a 3aTeM CTOJIOLBI 3TOM TaOJMI1IbI OBUIM HEKOTOPBIM 00-
pa3oM MepecTaBJieHbI.

TI®|3|E|A(O}P|H|U|T|T|C|A|{II|D|B|A|bl|BJ|E
K{p|ojC{a{M{H|A|IJ|T|T|/A|H|A|P|P|E|[E|O|B
C|C|B|B|(I|E|T|O|U|/A/H|E(M|JO|K|K|O[H|H|O
OII|E{H|U|C|E|H|B|O|O|II|P|O|T|O|X[M|O|Y
b|X|3|O|E|T|E{H|A|C|{P|A|B|A|E|A|A|H|N|J
P/ T|B|TIO|E{AH|C|IT|O(J|B|E|A|H|C|K|O|O
B L A | B n|T J|B
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3anucaB mudpoTeKCT B BUAe Tabauubl pasmepa 7 X 20, o6paTMM BHH-
MaHue Ha TO, YTO CTOJIOIBI COOOUIEHUS] UMEIOT Pa3Hylo BbicOTy. EcTecTBeHHO
TPEANOJIOXUTh, YTO 3TO MPOU3OLLIO U3-3a HEMOJHOTO 3aMOJHEHUS NOocaeaHei
CTPOKHU. BpimenuM umeromuecst 8 CTon010B BHICOTH CEMb B OTHEJIbHYIO [PYTITY
M TIOMBITAEMCST PACTIOJIOXHTD MX TaK, YTOOBI B KAXAOU CTPOKE TabIMIIBI MOITy-
yuiicq yuTaemblii TexcT. Ilogbop npoiue cuenars no nociesHel cTpoke — TaM
yraapiBaeTcs cioso «TABJILbl».

Mon6upas nponoykeHus no yerBeptoii («COOBLUE» — «COOBLLUEHUE»)
u wectoit («MMEPECTA» — «[TEPECTAHOBKW») cTpoXaM cpeiy OCTAaBLIMXCS
CTOJIOIIOB, HAXOMMM HUCXOMHOE COCTOSTHHE TaOIHUIIBI.

SQ:T|(O|T/W|U|P|P|H|A|3|BI|B|A|E|T|C|S|B|E
PITIU|K|A|JX|{bB|H|A|A|O|E|[P|E|C|T|A|H|O|B
K|IA|EfC|TX|H|C|T|{O(JJ|B|U|K|O|B|H|E|M|H|O
riofC|o(o|p|IM{E|HU|{E M|{O|XK|H|O|IT|P|O|YU
E({C|T|b|A|A[{X|E|H|E|3|H|A|d|O|(P|A|B|HU|I]
A|IO|E|P|E|C|T|A|H|O|/B|K|U|C|T|O|J|B|LO|O
B|T|A|B|J || L|BbI

TakuM 06pa3oM, HCXOMHOe coobueHue umeno Bug «3TOT WNDP HA3bI-
BAETCHA BEPTUKAJIbHAA NMEPECTAHOBKA ECJIM CTOJIBUKOB HEMHOIO
COOBLEHVE MOXHO MPOYECTb OAXE HE 3HAA MPABUIA MNEPECTA-
HOBKW CTOJIBLIOB TABJIULbl». a

3ameuanue. Ilpu ucnonvsoeanuu wugpos-nepecmarnosok npobenvt U 3HaKu
npenunanus 00bi4HO onyckaiomcs. Baschoim sensemcs makxwce ne ocmaensmo
6 mabauyax u pewemkax nycmvie Kiemku. Ecau uucro cumeonos coobujenus
MeHblle PA3MEPHOCHIU NPUZOMOBAEHHbBIX PEWemoK, mo ROcAe COOOUeHUS MONCHO
3anucams no nopAoKy 6YKebl UCHONb3Yyemo20 aipasuma. Imo no3eonsem noayua-
menio NoHAMb, YMo CooOWeHUe OKOHYEHO U 3ampPYOHsiem 8310M.

1.2.2. Kpunroananus wm¢ppoB NPocToi 3ameHbl

I BCKpHITHS WIMGPOB MPOCTON 3aMEHBbI MPUMEHSIIOT 4QCMOMmHbLL aHA-
AU3 — OIOVIH U3 METONOB KPUNTOAHAIN3a, OCHOBBIBAIOLIMICS Ha MpPeNITOIoXe-
HUM O TOM, YTO YaCTOTA MOSIBIEHUS 3aaHHOM OyKBH ajhaBUTa B 1OCTATOYHO
JUTMHHBIX TEKCTaX OJHa U Ta Xe JUIS Pa3HBIX TEKCTOB OJHOTO SI3bIKa.

MeTton yacToTHOTO aHajau3a u3secteH ¢ IX B. Ero ponoHayaaTbHUKOM CUM-
taiorT apabekoro ¢unocoda u marematuka Anb Kuumu (Abu Yusuf Ya’qib
ibn ’Ishaq as-Sabbah al-Kindi, okono 801 — okono 873), KOTOpbIHA COCTaBUI
counHenue «O memmdpoBke Kpunrorpadguyeckux coodureHuit». Pasgern, mo-
CBSAILIEHHBIA OIu¢paM 3aMeHbl, BKJIOYAIOLWMIT B ceOsi onucaHue crocoda Mx
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BCKDBITHSI, OCHOBAHHOTO Ha YaCTOTHOM aHaju3e BCTPeyaeMbiX B IIUdpe cUM-
BOJIOB, BKJIIOYEH B apabckyio sHuukionenuio XV B. Hanbonee u3BeCTHBHIM
clyyaeM NMPUMEHEHMsl YaCTOTHOTO aHalu3a B PeajlbHOU XHU3HM SIBJISIETCS Je-
wudpoBka erunerckux ueporandos XK.-@. [IlamnonsoHoM B 1822 T.

Hnst BckpeiTa mudpa lesaps no sneMeHTy wingppoTekcTa Hamo MNpo-
CTO BBIYMCIUTbL BEJIMYMHY CIBHMra U BBHINIOJHUTb OOPATHBIN CIOBUT: NAHHBIHA
BUJ WH(DPOBAHUS OYEHb MPOCT, HO, K COXAJIEHHUIO, He SIBISETCS HAXEXHBIM.
Tak, B pycckoM si3bike Haubolnee 4acto Berpedaercs 6yksa O (11 %). To-
35TOMY Pa3yMHO MpEIINOJIOXUTb, YTO Haubosee 4yacTo BcTpevaroujasics OyKsa
B I pOTEKCTE HA PYCCKOM SI3bIKE OYIET pe3ynbraToM IiudpoBaHus 6ykssl O,
M HalWTH BEIMYMHY MCIOJNB3YEMOTo B IiM¢pe CABUTa MPOCTHIM BHIYMTAHHEM
JPYT U3 IpyTa COOTBETCTBYIOLLMX YUCJIOBBIX SKBUBAJIEHTOB OyKB. BnipoueM, na-
K€ €CJIM B HallleM PAcTIOPSDKEHUH UMEETCS JIMIIb HEOOJIbLIOE MTOCIaHue, He Ja-
Iolllee HaM OINpeNeNHTDb Yallle BCEro BCTPEYaroNylocss OYKBY, TO Ul BEJTHYMHBI
cnsura k uMeercs Bcero 33 BO3MOXHOCTH, M MOXHO MPOCTO HOMPOGOBaTh MX
Bce. JIuiib ofHOMY 3HaueHHo k GyIeT COOTBETCTBOBATH OCMBICJIEHHOE CO00-
nieHue, Takoe k u 6ymer KiIo4yoM mudpoBaHU.

(Mpumep 1.2.11} [ins ekpbitus mmbpotekcra «3AMY OTOTEA PTATOT»,
noJjiyyeHHoro ¢ nomoiubio mmbpa Ilesaps co cupurom k, gocraroyHo 3ame-
TUTb, YTO Yalle ApYyrux B Liudporekcre BcTpeyaercs: O6ykBa T. DTo o3Hayaer,
4yto caBUr k mpeoOpa3syer Haubojiee YaCTO BCTPEYAIOUIylocsa GYKBY PYCCKOTO
andasura O = 15 B T= 19, 10 ectb k = 4. Yro6w memmbposarb coobuieHne
«3OAYOTPTEAPTMTOT», ocTaerca BeluecTh 4 (mod 33) M3 YHUCJIOBBIX DKBH-
BaJIeHTOB OYKB IOCJIaHUsI, TIOJIYYMB HMCXogHoe coobuieHue «JAET KOPOBA
MOJIOKO». O

[ nosblienys croiikocty mmndpa Le3aps Hcnonb3yioT KiTloyeBoe CI0OBO
IUISt CMEUIEHUSI M M3MEHEHMsI MOopsiiKa CUMBOJIOB B aldhaBUTe NMOACTAHOBKH.
KimoueBoe ci0Bo (6yKBbI KOTOPOTO He JOJIKHBI OBTOPATBCS) 3aMMCHIBAETCS
nox Oyksamu andaButa, HAUMHAS ¢ OYKBbI, YUCIIOBBIM 9KBUBAJIEHTOM KOTOPOA
sIBJIsieTCsT HeKoTopoe uucio k. Bykswl andaBuTa MOACTAHOBKHM, HE BOLLUEI-
hiMe B KJII0YEBOE CJIOBO, 3aMUCHIBAIOTCS MOCJE HETO LMKIUYECKHU B ahaBUT-
HOM MOpSIIKE.

Tak, s pycckoro angasura Tabnauua uudpoBaHus B ciyvae mubpa Le-
3aps ¢ KIO4YeBbIM CJI0BOM «HUCJ1I0» u ciBuromM k = 5 BHILISIOUT CJIEXYIOMIMM
o0pa3oM.

Ucxomubii andasur | A |B|B| T [A|E|E|X|3 |U|H|K|{I{M|H|O|I
Andasut samenst |bL|b|[D [0 |4|(HA|(C|JN|O|A|B|B|T|O|E|E
Ucxomusiit andasur | P |[C|T|V |®|X || Y |MI|I[|B|bl|b|D [1O|d
Andasur samernt | K[ 3 [A|K[M[H|II|P|T|V |®|X || |1I|b
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HecoMHEHHBIM TOCTOMHCTBOM cHCTeMBI Lle3apsi ¢ KITIoYeBbIM CJIOBOM SIB-
JISIETCS TO, YTO KOJHWYECTBO BO3BMOXHBIX KJIIOUEH MPAaKTHYECKHU HEeUCcUeprnaeMo.
DTO nenaeT YaCTOTHBIN aHaIW3 3aTPYAHMTEILHBIM, HO BCE K€ BO3MOXHBIM,
TMO3TOMY HaJieXXHOCTb 3TOTO METOMa TOXEe He OYeHb BhICOKA.

Ksagpar [Tosnu6usi ToXe KaXeTcs Ha MEpBblii B3MIAL OYEHb HECTOHKUM.
OnHako IUId ero peajbHOW OIEHKM CJeINyeT YYUTHIBAaTh nBa (hakropa: BO3-
MOXHOCTb 3an0JHUTh KBagpar [Tonubusi 6ykBaMM MPOM3BOJIbHO, a HE TOJIBKO
CTporo no ajadaBuTy, ¥ BO3MOXHOCTb MEPHOIUYECKH 3aMEHSATH MCIOJb3Yye-
Mble g mudpoBaHus KBamparbl. Torma aHajiu3 NpeabLIyLIMX COOOLIEHHUI
HMYEro He [aeT, TaK KaKk K MOMEHTY pPacKpbITUsi iiudpa OH MOXET ObITh
3aMEHEH.

Byxsbl MOryT BIMCHIBATbCSI B TAaOJIMIly B MPOM3BOJLHOM MOpSiAKE — 3a-
nonHeHMe TAaONULBI B 3TOM CJIydae M SBJSIETCS KIIoYoM. MaKCcHMalbHOe KO-
JIMYECTBO KJTIoUel st mmmdpa Ha Tabnuile aHrIHicKOro argasura paBHo 25!.
B manHOM ciryyae MBI MMeeM JAeJO ¢ KOMOMHauueil mubpoB 3aMeHbl U Ie-
DECTAHOBKH.

B npuHiune, mis JoObIx onHoa(haBUTHHIX MIMGPOB MPOLEcC YaCTOTHOIO
aHanM3a U1l HOCTaTOYHO OOJBIIMX TEKCTOB HE MPEACTaBIsSieT Oco00ii Tpyd-
HocTH. O6 3TOM CBHIETEJILCTBYIOT U MHOXECTBO MPUMEPOB U3 KIACCUYECKOM
sreparypsl (pacckasbl «[lisiyiine yenoseuku» A. Konan [loiina u «3onotoit
xyk» 9. Tlo, poman «etn kanuraHa Ipanrta» XK. BepHa u ap.), B KOTOPBIX
NMPUBENEHO NOAPOOHOE ONMUCAHUE COOTBETCTBYIOUIMX aJTOPUTMOB.

(Mpumep 1.2.12) ITonpobyeM pacuimdpoBarh NpenCcTaBIeHHYI0 HUXE KPHII-
TOTPaMMy, NOJIy4EHHYIO NPOCTOI 3aMeHOl OYKB pyccKoro angasuta Ha Yuc/ia
1-32 (6yxsw E u E ue pasnwvarorcs). -
122245321 629 2822018 2021510 2717211216
192 275 829123122216, 192 195 17298296 29 16:
82191929 10 1929141929 291910 224211216
10141821 172202282916 2129286 29 16

O[MH U3 BApUAHTOB PEIIEHUs COCTOUT M3 CIENYIOIIHX 3TAIoB.

e AHamm3upys IByXOyKBeHHbIE COUYETaHUSA UMP, NPUXOOUM Ha OCHOBAaHUM
M3y4eHHUsI BTOPOM CTPOKM K BbIBOAY, 4T0 19=H (M3 coeauHeHuii «19, 2»
u «19, 5»).

e Ha 0CHOBaHWMU aHAIN32 TPEThEl CTPOKH MOTYIUM, 4To 29 = O (13 «29,H,10»),
a10=Awm 10=W. :

o AHAJIOrMYHBIM 06pa3oM 3akioyaeM, 4o 14 =11} (13 «Ho 14 HO»).

Ianee, neumcdpyem 8 =11, 2=E, 10 =W (13 «4€HHO W HOLLHO»).
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o OcyllecTBUB BBIAEJIEHHbIE 3aMEHbI, NOJYYUM CIEAYIOLIMI TEKCT.
12245321 60 28e2018 20215u 2717e11e 16
He 275 po123122e16, He H5 170pm 060 16:
DEeHHO W HOWHO OHU e24el1le 16
muw 1821 17e20e28016 2102860 16
IIpomorxuM aHanus.

e U3 BrOpoOii CTpOKU cienyet, uto 5=A u 27 =3.

e Kpowme toro, 17 =B, 6=T1, 16 =1 (nocnemxee ci10BO BTOPOii CTPOKM —
«BOAOMOMN»).

o Tenepp MbI ONy4aeM TakKoii TEKCT:
12e24a321 no 28e2018 2021au 3Bellein
He 3a po123122eil, He Ha BOJLOMOI
LEHHO U HOWHO OHU e2d4ellelt
nw 1821 Be20e28o0ti 21028 no i

e HerpynHo Buzaeth, uto 21 =T, 18 =V, 28 =J1, 20 = C (13 nocjienHeii Crpoku
«ULLYT BECENOii TONMo»).

o AHanoruyHo, 11=P (u3 «3 B e 11 e ii» EPBOIi CTPOKH).

e HUrtak, TeKCT NpUHUMAET TaKOi BM:
12e24a371T no necy ctau 3Bepei
He 3a pol123122eit, He Ha BOAOMNOM:

LEHHO U HOWHO OoHU e24epeli
MWYT BeCcenowmw Tonnoiu.
Tenepb Mbl MOXXEM 3aKOHYHUTH Hallly paboTy.

o 24=T (u3 «erepeit»).

o 12=p, 3=10 (u3 «Geraior»).

e 31=bl, 22=Y (u3 «noGbIEN>»).

Taxum o6pa3oM, Mbl oNyywTu ciienyiolee dyersepoctuiue B. C. Briconxkoro.

«beraior no necy crau 3Bepeit
He 3a no0biueii, He Ha BOOOMOIA:
JIeHHO M HOIIHO OHMU erepeii
Myt Becesoit TOJIMOM.» ) d

1.2.3. Kpuntoananusa nonmandaBUTHbIX KPUNTOCUCTEM

s 3aTpyIHEHUS YaCTOTHOTO aHAIN3a MOACTAHOBOYHBIX MMM POB HCIIOJb-
3yI0T Pa3HbIe METObI, 3aMeHSISI MOHOOYKBEHHbIE CHCTEMBI INNMPOBAHUS OIHO-
3BYyYHBIMH, MOJUIPAMMHBIMM WIH MOJUaI(haBTUHBIMU, KOMOUHUPYS pa3iny-
Hbie BHIB! MIMGbPOBAHUSI H T. 1.
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HauGonee uzBecTHBIMM nojvaidhaBUTHBIMKM IiMbpaMH SBIAIOTCH )P
Tpuremuyca u Tabnuua Bukenepa. [IpemmylnecTBo 3TUX MeTOmOB LIM(ppPOBa-
HHS COCTOMT B TOM, YTO CTATUCTHYECKUE XapAaKTEPUCTHKH MCXOIHOTO TEKCTa
NPAKTUYECKU HE MNPOSBISIOTCA B 3alincbpoBaHHOM coobuieHun. CToMKOCTh
TaKOU KPUIITOCUCTEMBI OIpeieisieTCs MPOU3BeAeHHEM CTOMKOCTH MPSIMOIA 3a-
MEHBI Ha YHMCJIO MCNONb3yeMbIX aihaBUTOB, T. €. YMCIO0 OYKB B Kitode. OnMHUM
U3 HeJIOCTATKOB MIM(MPOBAHUS ABJIAETCS TO, YTO NPH HEGONBIION JTMHE KIToYa
HaJIeXXHOCTh IM(MPOBAaHUSI OCTAETCSl HEBBICOKOM, a (hOpMHpPOBaHUE JIUHHBIX
KJTIOYEN COMPSIKEHO C TPYAHOCTSIMH.

Hcnonw3ys mndp Tpuremuyca mist pycckoro andasura pas-

MepHocTH 30 (6e3 U, En b), Obuta monyyeHa mudporpamma «PBbHIT-
CUTCPPE3OX». ITonnpobyeM npoyuTaTh UCXOMHOE COOOIEHHE, €CIM U3BECT-
HO, yTo WHKbpyollas MOCIeNOBaTEIbHOCTh HE COAEpXajla HUKAaKUX OYKB,
kpoMme A, b, B.

Jl71st aTOrO Kaxnyio OykBy 1M pOBaHHOTO COOOLLEHUS paciiudpyeM B Tpex
BapUaHTax, Mpeanosaras nocjieloBaTe/IbHO, YTO COOTBETCTBYIOIAs OykBa ub-
pyloleil mocyienoBarTesbHOCTU ecTh OykBa A, b wiu B.

mmdposartoe [ o | | bl glolTlclulTlcleplprplEl 3] 0] X
coob1eHue

BapuaHT 1 AWM C 31C Ol X H|®
BapuaHT 2 A | X r y
BapuaHr 3 HIO| Y| K| MO|{O|E|II|O(H{H|{B|A|JX|T

BriOupasi u3 Xaxnoil KOJOHKHW IMOJYy4eHHOM TabJWIbI POBHO IO OMHOM
OykBe, HaxooUM ocMbiciieHHoe coobuieHue «HALLUKOPPECMOHAEHT», xoTto-
poe M ABJISIETCS UCKOMBIM. O

3ameuanue. 13 noayuennoti mabauybl MO*CHO Obin0 Halimu u makoe ucxo0-
Hoe coobuenue, kax «HALLI MOPOG3 10r10B EMY», komopoe npedcmagasem<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>