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Beenenue

Tema «Kpunrorpapuueckue MeTo bl 3alIUThl HHPOPMALUN» SIBIIsETCA 0a-
30BBIM IIPU MOJTOTOBKE CIEIMATUCTOB MO 3amuTe nHpopmanuu. Ha ocHoBe 3Ha-
HUIl KpunTorpauu BBICTPAUBAETCS CUCTEMa MOJATOTOBKU CIELHMATUCTOB. [lpum
ATOM HM3y4YEHHE METOJOB 3aIUTHI HEPA3PHIBHO CBA3aHO C U3YYEHUEM BO3MOXKHBIX
aTaK Ha aJrOPUTMBI U HA UX peanu3auuu. XOpOIIO M3BECTHO, YTO JUJIS YCBOCHUS
MaTepuaga HeoOXoauMa akTHBHAsl CaMOCTOsATENbHAs paboTa cTyaeHTOB. [loaTomy
IPEICTaBISIETCS LIEJIECO00Pa3HbIM MPOBEACHHUE Ja00PATOPHBIX PabOT MO KPUIITO-
ananuzy. Pabotel mo ananmusy takux mmdpos, kak DES, 'OCT 28147-89, IDEA
TpeOyrOT OOJIBLIOTO pecypca U JIJIsl HAYMHAIOLIETO SABJISIOTCA YPE3BBIYANHO CIIOXK-
HbIMU. B TO ke Bpemsi Ha IpHMepax KIACCUUYECKUX IMIH(PPOB MOKHO MPOHILIIO-
CTPUPOBATh HEKOTOPBIE BAXKHBIE IPUEMBI M METO/BI KpunTOoaHanu3a. Kak rmokassl-
BaeT MpaKTUKa pabOThl, CTYJAEHTHI MOCIE aHaau3a MHU(POB NEPECTaHOBKH, MPO-
CTOM 3aMeHbl U BukeHepa yBEpeHHO M JOCTATOYHO OBICTPO BXOIAT B KPYT MAEH
coBpeMeHHOW Kpuntorpaduu. TakuMm oOpa3zoMm, HacTosllee MOCOOUE BBIIOIHSICT
nponeaeBTHYeckyro QpyHkuuo. [locie aHanu3a KIaccu4eckux MHUQPpPOB ydyaluecs
YCIICIIHO M3y4YaloT COBPEMEHHbIEC OJIOYHBbIE aJTOPUTMbI HIU(PPOBAHUS, UM CTaHO-
BATCS JOCTYIHBIMU HJIEU JTUHEWHOTO U Ju((HepeHIMaTbHOTO KPUIITOaHAIN3A.

ABTOpBI COWIM HEOOXOJUMBIM TEOPETUYECKUE CBEACHUS JOMOIHUTH MO-
JIpOOHO M3JI0KEHHBIMM MPUMEpPaMM BBINIOJIHEHUS 3anaHuil. [locne uzydenus teo-
pUU U O3HAKOMIIEHHS ¢ oOpaslaMu pelleHUH 3aJaHui CTYJIEHT JOJKEH BBINOJI-
HUTbH CBOM BapUaHT JIabOpaTOpHON pabOThl. Mbl HE TPUBOAMM OTBETHI K 3a/1ayam,

I[a6I>I HC JINIIaTb O6y‘-IaIOIlII/IXC$I YAOBOJIBCTBHA OT CaMOCTOATCIIBHOT'O PCIICHU .



1. Kinaccuveckne mu@psol

Pa3zpaboTkoit MeTo10B npeobpazoBanus (uugposarnus) naGoOpMaIuu c 1e-
JBIO €€ 3aIUTHl OT HE3aKOHHBIX TOJIb30BaTeNlell 3aHUMaeTCsl kpunmozpagus. Ta-
K€ METOJIbI U CIIOCOOBI IpeoOpazoBaHusi HHPOPMAIIUN HA3BIBAIOTCS wuUppamu.

Hughposanue (3awugposanue) - npolecc NpuMeHeHUs mudpa K 3amuiia-
eMoi nH(popmarluu, T. €. Ipeodpa3zoBaHUE 3alTUIIAeMON HHOOPMALIUK (OMKPbIMO-
20 mexcma) B MHA(PPOBAHHOE COOOIICHUE (wudpmercm, Kpunmozpammy) ¢ To-
MOIIIBIO OTPEICICHHBIX TIPABHII, COACPKAIIUXCS B mHdpe.

Jewugposanue - iporiecc, oOpaTHBIA MUGPOBAHUIO, T. €. IPEOOpa30OBaHUE
m(PPOBAHHOTO COOOIIEHUS B 3aIUINAEMyI0 MH()OPMAIHIO C MOMOIIBIO OTpee-
JICHHBIX TIPaBUJI, COACPKAITUXCS B MU PpE.

Kpunrorpadus - mpukinannas Hayka, OHa UCIIOIB3YET CaMble TIOCTIEIHUE J0-
CTHOKeHHS (DyHIaMEHTaIbHBIX HAYK U, B MIEPBYIO ouepeab, MaTeMaTtuku. C npyrou
CTOPOHBI, BCE KOHKPETHBIE 33/1a4l KPUNTOrpapuu CYIIECTBEHHO 3aBUCST OT YPOB-
HS Pa3BUTHS TEXHUKU U TEXHOJOTHUH, OT IPUMEHIEMBIX CPEICTB CBS3H U CITOCOOOB
nepeaadn nHopMaIuu.

CoBpeMmeHHass xkpunmoepagus ABISETCS OOIACThIO 3HAHWN, CBS3AaHHOW C
pelieHrueM Takux MpobieM Oe30macHOCTH WHGOpMAIU, Kak KOH(HICHIIHATb-
HOCTb, IIEJIOCTHOCTh, ayTEeHTU(UKAIIUS U HEBO3MOXXHOCTh OTKa3a CTOPOH OT aB-
TopcTBa. JlocTmxeHue 3Tux TpeboBaHMl 0€30MacHOCTH MH(OPMAIMOHHOTO B3au-
MOJICMCTBHUSI U COCTaBJISIET OCHOBHBIC 1leJM Kpunrorpaduu. OHU ONpenensroTcs
CJIEAYIOIIMM 00pa3oMm.

OOGecrnieueHne KOH@UOeHYUAIbHOCMU - PElIeHHUe MNPOOJIEeMbl 3alllUThl WUH-
dbopmanuu 0T O3HAKOMJICHHS C €€ COACPKAHHUEM CO CTOPOHBI JIUI, HE UMEIOITUX
npaBa JOCTyIa K Heil. B 3aBHCUMOCTH OT KOHTEKCTa BMECTO TepMUHA "KOHPUIACH-
nuaigbHas" uHpOpMAIMs MOTYT BBICTYNATh TEpPMHHBI '"cekpeTHas", "dacTHas",
"orpaHUYeHHOTO JA0CcTyna" nHpopMaIus.

ObecnieueHme yerocmrHocmy - TapaHTUPOBAHUE HEBO3MOXKHOCTH HECAHKIIH-

OHMPOBAHHOTO M3MeHeHus nHdopmaruu. st rapaHTUH 1IETOCTHOCTH HEOOX0TM



IPOCTON U HAJEKHBIN KpUTEpUil 0OHAPYKEHHSI JIFOObIX MaHUMYJISAUN C JAaHHBIMU.
MaHuUIyJISLUY C TaHHBIMU BKJIFOUAIOT BCTaBKY, y/IaJIEHUE U 3aMEHY.

Ob6ecneuenne aymenmugpukayuu - pa3zpaboTKa METOJOB IMOITBEPIKICHUS
MOJTMHHOCTH CTOPOH (uoenmughuxayus) M caMmoil nHdopManuu B mpolecce HH-
dbopmarnonHoro B3aumoaecteus. Mudopmarus, nepenapaemas o KaHaty CBS3H,
JOJDKHA OBITh ayTeHTU(UIMPOBAHA IO UCTOYHUKY, BPEMEHHU CO3/IaHMs, COJlepkKa-
HUIO JTAHHBIX, BPEMEHU MEPECBUTKH U T. 1.

ObecnieueHre HeBO3MOIHCHOCIU OMKA3A OM ABMOPCMEd - TIPEIOTBpalllCHHIE
BO3MOXKHOCTH OTKa3a CyOBEKTOB OT HEKOTOPBIX M3 COBEPIICHHBIX UMU JIEHCTBUIA.
PaccMmoTpum cpencTBa Juist JOCTHKEHUS 3THX Leneil Oosee moapoOHo.

TpagumnuonHoil 3amaueit kpunrorpaduu sBiIseTCs npodiaemMa odecreueHus
KOH(HIEHIIMATbHOCTH MH(POPMALIMK MIPH Nepeadye cOOOMEHUN N0 KOHTPOJIUpYe-
MOMY NPOTUBHUKOM KaHaly CBs3U. B mpocTeiiniem cirydae 3Ta 3aja4a ONKUCHIBACT-
Ccsl B3aUMOJIEICTBHEM Tpex cyOBeKTOB (CTOpoH). Brnaaenen nngopmannu, Ha3bIiBa-
€MbIll OOBIYHO omnpasumenem, OCYHUECTBISAECT MpeoOpa3oBaHUE HCXOJIHOU (om-
Kpbimoti) nHpopmanuu (caM mporecc npeodpa3oBaHus Ha3bIBACTCS wuUpposanu-
em) B popMy MepeaaBaeMbIX noayuamento MO OTKPHITOMY KaHaly CBSI3U wugpo-
8aHHbIX COOOLIECHUH € LENbIO €€ 3alUThl OT MPOTUBHHUKA.

[lon npomuenuxom nonumaetcs 1000 CyOBEKT, HE UMEIOLIUI IpaBa O3Ha-
KOMJIEHUS C COJIep )KaHUeM nepenaBaeMor uHpopmanuu. B kauecTtBe mpoTUBHUKA
MOJKET BBICTYNaTh KpUNMOAHAIUMUK, BIAJACIOIINNA METOJJaMU PaCKpPhITHS IIU(POB.
3aKOHHBIA MONyYaTeslb MH(POpPMALMU OCYIIECTBISIET pacuiugposaHnue MOIy4YeH-
HbIX co0OmeHud. [IpoTUBHUK MBITAETCS OBIAACTh 3alllUIlaeMOM HH(popMaluen
(ero nmefcTBUsL OOBIYHO HA3BIBAIOT amakamu). IIpu ’TOM OH MOXET COBEpIIATh KaK
[IACCUBHBIE, TaK U aKTUBHBIC AEUCTBUA. [laccuenble aTaku CBsI3aHbl C IPOCIYIIN-
BaHUEM, aHATTU30M TpauKa, IEPEeXBATOM, 3alHUChIO MEPEIaBaCMbIX (P POBAHHBIX
COOOIICHHH, dewiuhposanuem, TO €CTh MOMBITKAMHU '"B3JIOMAaTh'" 3aIUTY C IEJIBIO
OBJIaJICHUS UHPOPMALIEH.

IIpu npoBeneHUN akmuHblx aTaK MPOTUBHUK MOXET MPEPBIBATH IMPOLIECC

nepeayu cooOIeHH, co3/1aBaTh MOAAENIbHbIE (ChaOpUKOBaHHBIC) WIIM MOAUGU-



UpPOBaTh MepefaBacMbie MHU(PpPOBaHHBIE COOOIIEHUS. DTH AKTUBHbBIC JIEHCTBUS
HA3bIBAIOT MOMBITKAMU UMUMAYUU U HOOMEHbl COOTBETCTBEHHO.

ITon wugpom oObIYHO TOHMMAETCS CEMEUCTBO O0OpaTUMBIX IMPeoOpa3oBa-
HUM, KOXJI0€ U3 KOTOPBIX ONpENeNsieTcs HEKOTOPhIM MapaMeTpOM, Ha3bIBAEMbIM
KJIIOYOM, & TaKXKe MOPSIKOM NPUMEHEHUS JaHHOT'O IPeoOpa30BaHusl, Ha3bIBAEMbIM
PedANCUMOM WuUpposanusi.,

Kntou - 370 BaxHeHIINH KOMIOHEHT MG pa, OTBEUAIOIMIUN 32 BBIOOP MPeoo-
pa3zoBaHus, IPUMEHSIEMOTO JUIsl 3alI(POBAHUSI KOHKPETHOro coobmieHus. O0bIy-
HO KJIIOY MPEACTaBISIET COO0M HEKOTOPYIO OYKBEHHYIO MJIM YMCIIOBYIO MOCIIEI0BA-
TEJIBHOCTh. JTa MOCIEAOBATENBHOCTh KaK Obl "HacTpauBaeT" aJirOpuT™M IIH(poBa-
HUSL.

Kaxxnoe nmpeobpazoBaHue OJHO3HAYHO OIMpPENEseTCs] KIOYOM M OMHUCHIBA-
€TCsI HEKOTOPBIM Kpunmoepaguueckum aneopummom. OJIUH U TOT K€ KPUITOrpa-
(GudecKuil anropuT™M MOXKET MPUMEHSTHCS IS NU(POBaHUS B PA3IMUHBIX PEKU-
Max. Tem caMbIM peasiu3yroTCs pa3aIndHble criocoObl mudpoBaHus (IIpocTas 3aMe-
Ha, TaMMUpOBaHKUE U T. I.). Kaxkaplil pexxuM mudpoBaHus UMeEET KaKk CBOM Ipe-
UMYIIECTBA, TaKk U HepocTaTku. [loaToMy BEIOOp peknMa 3aBUCUT OT KOHKPETHOMN
cutyauuu. [lpu pacmmpoBaHur HCHONB3YETCS KPUNTOrpaUUYECKUil alropuTMm,
KOTOPBIHA B OOLIEM Cyyae MOXET OTJIMYAThCsl OT aJlTOPUTMA, IPUMEHSEMOTO /st
3amndpoBanusa coobuieHusi. COOTBETCTBEHHO MOTYT pa3jinyaThCs KIFOUM 3aIlu -
poBanusi u pacumdpoBanus. [lapy anropurmoB 3ammdpoBanus u pacmudppoBa-
HUsL OOBIYHO HA3BIBAIOT KPUNMOCUCMEMOU (wugdpcucmemoii), a peanu3yronme ux
YCTPOUCTBA - uUppmexHUKo.

Ecnu 0603HaunTh uepe3 M oTkpbiTOE, a yepe3 C mu@poBaHHOE COOOIICHHUS,
TO TPOLECCHl 3amU(POBAHUS W pacHIMPpPOBAHUS MOXKHO 3alucaTh B BHUJAE pa-
BEHCTB

Ekl(l\/l)=C

Di2(C)=M

B KOTOPBIX aJIrOpUTMBI 3amudpoBanus £ u pacmuppoBanus D momxHbI

YIOBJIETBOPSTH PABEHCTBY



Dkz(Ekl(M))zM

Hapsany ¢ xkOHQUIAEHUIHMATBHOCTHIO HE MEHEE Ba)XKHOUM 3ajadeil sBisieTCs
obecnieueHue yerocmuocmu NHHOPMALMU, JPYTUMU CIOBaMH, - HEU3MEHHOCTH €€
B IPOLIECCE NEepeaadn Wi XpaHeHUH. Pemenue 3Toil 3a1auu npeanoigaraet paspa-
OO0TKY CpeJICTB, MO3BOJIAIONINX OOHAPYKUBATH HE CTOJBKO CIydalHbIE UCKaXKEHUS
(17151 ATOM 11eJIM BIOJIHE MOAXOASAT METOJIbI TEOPUHU KOJUPOBAHUS ¢ OOHAPYKEHUEM
U HCTIPABJICHUEM OIIMOOK), CKOJIBKO I[EJICHANPaBICHHOE HABSI3bIBAHNE MPOTHBHU-
KOM JIO>)kHOM uH(opmanuu. s 3Toro B nepegaBaeMyro UHPOPMaALMIO BHOCUTCS
u30BITOYHOCTh. Kak mpaBuiio, 3To gocturaercsa 100aBIeHHEM K COOOIICHUIO HEKO-
TOPOM MPOBEPOYHON KOMOHMHALIMH, BBIUMCISIEMON C MOMOILBIO CHEUATBHOTO aj-
rOpUTMa U UTPAOIIEH POJIb KOHTPOJIBHOM CYMMBI JIJIsl IPOBEPKU LIEJIOCTHOCTH MO-
JYYEHHOTO co0OIIeHud. [ TaBHOE OTJINYME TaKOTr0 METO/a OT METOJIOB TEOPUH KO-
JUPOBAHUS COCTOUT B TOM, UYTO QJIFTOPUTM BBIPAOOTKU MPOBEPOYHON KOMOMHAIIUN
aBisgercs "kpunrorpadguueckum'", TO €CTh 3aBUCSIIMM OT CEKpeTHOro kirova. bes
3HaHUS CEKPETHOIO KJII0Ya BEPOSITHOCTH YCIEIIHOIO HABSI3bIBAHUS MPOTUBHUKOM
VCKOKEHHOW WM JIOXKHOW MH(pOopMaruy Maja. Takas BEpOSITHOCTb CIIYKUT MEpOi
umumocmouxocmu mu@pa, To €CTb CIIOCOOHOCTU caMOTo HH(ppa TIPOTUBOCTOSThH
aAKTUBHBIM aTaKaM CO CTOPOHBI MPOTUBHUKA.

Wrak, nis mpoBEepKH IIEJIOCTHOCTH K cooOmieHuto M no0aBisieTcs MpoBe-
pouHass KOMOWHAIUs S, Ha3bpIBaeMas Kodom aymeHmugpuxayuu coobujenus (co-
kpameHHo - KAC) win umumoscmasxotii. B 3ToM cilydae 1o KaHally CBSI3U Iepe-
naercs napa C = (M, S). Ilpu nonydenuu cooOiienusi M moJib30BaTeb BEIUUCIISICT
3HAYEHHUE MPOBEPOYHONM KOMOMHAIIMM W CPABHMBAET €ro C IMOJIYYEHHBIM KOH-
TPOJILHBIM 3HaueHueM S HecoBmajeHne roBOPUT O TOM, YTO JIAHHBIC OBLITU M3MeE-
HEHBI.

Kax npaBumno, ko1 ayTeHTU(UKAITUY SBISICTCS 3HAYCHUEM HEKOTOpOH (3aBU-
CSIIIEN OT CEKPETHOTro KIto4a) KpUnTorpaduyeckoi xeus-g)ynkyuu oT 1aHHOTO CO-
obmenus: hy(M) = S K kogam ayTeHTH(UKAIUN TIPEABSBISIOTCS ONPEICICHHBIC

TpedoBanus. K HUM oTHOCSATCS:



- HEBO3MOXKHOCTh BbluucieHHs 3HaueHus hy(M) = S mig 3amaHHOrO c000-
meHus M 0e3 3Hanus Kiroda k,

- HEBO3MOXKHOCTb MO00pa JUIsl 3aJJaHHOTO cOoOMIeHusT M ¢ U3BECTHBIM 3Ha-
gerneMm hy(M)=S npyroro cooOmenust M; ¢ u3BecTHbIM 3HadeHueM hy (M) = Sy,
0e3 3HaHuA KiIrova K.

[lepBoe TpeboBaHME HAIPaBIECHO MPOTUB CO3JaHUS MOJACNIbHBIX (chabpu-
KOBAaHHBIX) COOOIICHHUI NPH aTakax TUIA uUMumayus, BTOPOE - MPOTUB Moaudu-
KallMM MepejaBaeMbIX COOOIIEHUN TP aTaKax TUIA HOOMEHA.

Aymenmughukayus - yCTaHOBJIEHHUE TOJJIMHHOCTH. B o0miem ciydae 3TOT
TEPMUH MOXKET OTHOCHTHCS KO BCEM acrleKTaM HH(OPMAIMOHHOTO B3aMMOJICH-
CTBUSL: CEaHCY CBSI3M, CTOPOHAM, MTEPEAaBAEMbIM COOOIIEHUSM U T. .

YcTaHoBIEHHE TOIJIMHHOCTH (TO €CTh MPOBEPKA M MOATBEPKICHUE) BCEX
aCIeKTOB MH(OPMAIMOHHOTO B3aWMOJICHCTBUS SIBIAETCS BaXKHOW COCTaBHOM ya-
CThIO MPOOJIEMBbI 00ecreueHus: TOCTOBEPHOCTH Tosydaemoit uHdopmammu. Oco-
OEHHO OCTpO 3Ta MpobJieMa CTOUT B CIIydae HE JIOBEPAIONIUX JIPYT APYTy CTOPOH,
KOI'/Ia UCTOYHUKOM YIPO3 MOXET CIYKUTh HE TOJBKO TPEThbS CTOpOHA (TPOTHUB-
HUK), HO U CTOPOHA, C KOTOPOIl OCYIIECTBIISIETCS] B3AUMOICHCTBHUE.

[IpuMeHUTEIHHO K CEaHCY CBSA3M ayTeHTU(HKAIM 03HAYaeT MPOBEPKY: I1e-
JIOCTHOCTH COCJMHEHUS, HEBO3MOXKHOCTH MOBTOPHOW Mepeayll JAaHHBIX MPOTHB-
HUKOM ¥ CBOCBPEMEHHOCTH TIepeaadn JaHHBIX. /[ 3TOTO, Kak mpaBujIo, UCTIONb-
3YIOT JIONOJIHUTEIbHBIE MapaMeTphl, MO3BOJAIONIME ''CLHENUTh' NeperaBacMble
JAaHHBIC B JIETKO MPOBEPSAEMYIO IMOCIIEIOBATEILHOCTh. ITO JOCTUTACTCS, HAMpPH-
Mep, IMyTeM BCTaBKH B COOOIIECHUS HEKOTOPBIX CIEIUATBHBIX YHCEN WA MenoK
epemernu. OHU TIO3BOJISIOT MPEAOTBPATUTD MOMBITKH MOBTOPHOM Tepenayu, u3Me-
HEHUS TIOpsJIKA CIACAOBAHUS WM OOpPaTHOW OTCHUIKM YacTH MEPEIaHHBIX CO0O0IIe-
Huil. [Ipu 3TOM Takue BCTaBKU B TEpEIaBa€MOM COOOIICHUH HEOOXOIUMO 3alllH-
maTh (HampuMep, ¢ MOMOIIIBI0 MU(POBAHUS) OT BO3MOKHBIX TOJIJIEIOK U UCKaXKe-
HUU.

[IpuMeHUTENHPHO K CTOPOHAM B3aUMOJICHCTBUS ayTeHTHU(UKAIMSA O3HAYACT

IPOBEPKY OAHOM M3 CTOPOH TOIO, YTO B3aUMOJIECHCTBYIOIIAs C HEMl CTOpoHa -



UMEHHO Ta, 32 KOTOPYIO OHa cebst BbinaeT. YacTo ayTeHTU(HUKALIUIO CTOPOH HAa3bI-
BAaIOT TaKXkKe udeHmuguxayuetl.

OCHOBHBIM CPEACTBOM JIsl TPOBEACHUS UJICHTU(DUKAIIUU SIBISIOTCA npOmo-
KOJIbl U0eHmughuxayuy, MO3BOJSIONINE OCYIECTBISITh UACHTU(PHUKAIUIO (H ayTeH-
TU(DUKAINIO) KKIOM M3 y4acTBYIOIIMX BO B3aUMOJEHCTBUU U HE JOBEPSIOIIMX
JIpYT JIpyry CTOpoH. PaznuuaroT npomokonst 00HOCMOpOHHE W 83AUMHOU UOEH-
muguxayuu.

IIpomoxkon - 3TO pacupeneIeHHbI alrOPUTM, ONPEAEISIOMINNA MTOCIEA0Ba-
TEJIBHOCTh JEWCTBUM Ka)XXJI0M M3 CTOPOH. B mporecce BBIMOJHEHUS MPOTOKOJA
UJECHTU(PUKALIMY KaK/1asi U3 CTOPOH HE MepeaeT HUKaKo MH(OpMaluh O CBOEM
CEKpPETHOM KIIIOYE, a XPaHUT €0 Y ce0s U UCTIOIBb3YeT JUIsl GOpMUPOBAHUS OTBET-
HBIX COOOIIEHUH Ha 3aIPOChl, MOCTYMHAIOIINE MPU BHIMOJIHEHUH MPOTOKOJIA.

Hakonel, npuMeHHUTENBbHO K caMOi MH(pOpMaluu ayTeHTUuPUKaus o3Hava-
€T MPOBEPKY TOro, uro MHGOpMaIms, NeperaBacmasi o KaHaly, SBISETCS IMOJI-
JIMHHOM MO COJAEPKAHUIO, ICTOYHUKY, BDEMEHU CO3/IaHUS, BPEMEHH MEPECHUIKHA U
T. 1.

[IpoBepka MOMIMHHOCTU CoJiepkaHusi UHGOPMALUU CBOAMUTCS, MO CYTH, K
MIPOBEPKE €€ HEM3MEHHOCTH (C MOMEHTa CO3/aHHs) B Ipoliecce Meperayu Uiu
XpaHEHUs, TO €CTh IPOBEPKE LEIOCTHOCTH.

Aymenmughuxayus ucmouynuxa 0anHvlx 03HA4YAET MOJATBEPKIACHHUE TOTO, YTO
MCXOJIHBIN IOKYMEHT OBLJ CO3/1aH UMEHHO 3asIBJICHHBIM UCTOYHHKOM.

3aMeTHM, 4TO €CJIM CTOPOHBI JOBEPSIOT JPYr ApYry U 00JajaroT oOluM
CEKPETHBIM KJIFOUOM, TO ayTEHTU(PUKAIIMIO CTOPOH MOXKHO OOECIEeUUTh MpUMEHeE-
HUEM KoJia ayTeHTUuduKaImu. J[eMCTBUTENbHO, KaXKI0€ YCICIIHO JEKOANPOBAHHOE
noJiy4yarejieM COOOILIEHUE MOXET OBbITh CO3/IaHO TOJBKO OTIPABUTENIEM, TaK Kak
TOJIBKO OH 3HAET WX OOIIUI CEeKpeTHBIN Kitou. J[Jis He MOBEPSAIOMUX APYT APYTY
CTOPOH PEIICHHE TTOI00HBIX 33/1a4 ¢ UCIOJIb30BAaHUEM OOIIETO CEKPETHOTO KITFoua
CTAHOBUTCS HEBO3MOXKHBIM. [loaTOMYy mpu ayTeHTHU(UKAIMA WCTOYHUKA JTAHHBIX

HYKEH ME€XaHW3M UG POBOI MOAMKICH, KOTOPBIA Oy/IeT paCCMOTPEH HUXKE.
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B uenom, ayreHTH(UKAINSA UCTOYHUKA JAHHBIX BBITIOJIHAET TY YK€ POJIb, UTO
U IpoToKOJ uaeHTUGuKauu. OTaudne 3aKiI0vYaeTcs TOJIbKO B TOM, YTO B IEPBOM
cllydae MMEETCsl HEeKOTopas rnepeaaBaemasi HHGopMalusi, aBTOPCTBO KOTOPOH Tpe-
OyeTcsl yCTaHOBUTH, a BO BTOPOM TPeOyeTCsl MPOCTO YCTAHOBUTH CTOPOHY, C IITO-

pOﬁ OCYHICCTBIICTCA BBaHMOHeﬁCTBHe.
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2. MaTteMaTu4iecKue MO/JeJId OTKPbITOT0 TEKCTa

[ToTpeOHOCTH B MaTEeMaTHUYECKUX MOJECIISAX OTKPBHITOTO TEKCTa MPOIUKTOBA-
Ha, TIPEXJE BCETo, CICAYIOMMUMHU COOOpakeHUsIMU. Bo-TepBhIX, Ja)e Mpu OTCYT-
CTBUM OTPAHUYCHUN HA BPEMEHHBIC U MaTE€pUAIbHBIC 3aTPAThl MO BBISIBICHUIO 3a-
KOHOMEPHOCTEM, UMEIOIIUX MECTO B OTKPBITHIX TEKCTaX, HEJIb3sl TapaHTUPOBATH
TOT'0, YTO TAKME CBOMCTBA yKa3aHbI C JOCTATOYHOM MojHOTOM. Hanmpumep, Xxopo1io
M3BECTHO, YTO YaCTOTHBIC CBOMCTBA TEKCTOB B 3HAUUTEIHHOM CTEIEHU 3aBUCST OT
ux xapakrepa. [loaToMy npu MareMaTHYECKHX HCCIAEAOBAHUSIX CBOMCTB HIU(POB
NpuoOeraloT K yrnpouarieMy MOACIUPOBAHUIO, B YaCTHOCTH, PEaJbHBIA OTKpPHI-
TBI TEKCT 3aMEHSIETCSI €r0 MOJIEIbI0, OTpaXarollel HanboJiee BaKHbIE €ro CBOM-
cTBa. Bo-BTOpBIX, IIpH aBTOMaTU3allMU METOJIOB KPUIITOAHAJIN3A, CBSI3aHHBIX C ITIe-
pedopom kitouei, Tpedyercs "HayuuTs" DBM oTauvaTth OTKPBITBIA TEKCT OT CIY-
YaliHOM MOCJEIOBATEIIBHOCTH 3HAKOB. SICHO, YTO COOTBETCTBYIOIIMM KPUTEPUU
MOKET BBIABUTD JIUIIb aJICKBATHOCTH MOCJIEI0BATEILHOCTH 3HAKOB HEKOTOPOM MO-
JIeJIA OTKPBITOTO TEKCTA.

OnuMH U3 €CTeCTBEHHBIX MOJXOJ0B K MOJICIMPOBAHUIO OTKPBITHIX TEKCTOB
CBSI3aH C YYE€TOM HX YaCTOTHBIX XapaKTEPUCTUK, MPUOIMKEHUS IJISI KOTOPBIX
MO>KHO BBIYUCIIUTH C HY>KHOM TOYHOCTBIO, UCCIEAYS TEKCThl JOCTATOYHOMN JIJIUHBI.
OcHOBaHMEM ISl TAKOTO MOAX0/1a SIBJIETCS YCTOWYHMBOCTh YaCTOT K - TpaMM WJIH
HEJBIX CJIOBO(POPM peasbHBIX S3BIKOB UEJIOBEUECKOTO OOIICHUs (TO €CTh OTIENb-
HbIX OYKB, CJIOTOB, CIIOB MU HEKOTOPBIX ClOoBocoueTanuii). OCHOBaHHEM IS I10-
CTPOCHHSI MOJEIN MOXET CIIYXKHUThb TaKXKe U TEOPETUKO-WH(POPMAIIMOHHBIN MOJ-
xoJ1, pa3Buthiil B pabotax K. IllenHona.

VYyet yactoT k-TpaMM MPUBOAMT K CIETYIOMIEH MOJEIH OTKPHITOTO TEKCTA.
[ycts PY(4) npencrapnser coboii MaccuB, COCTOSAIIMI U3 TPUOIMKEHHH IS Be-
postHOCTEMH p(b1,0,...,0¢) mosBIeHUs k - rpamm by b,...0x B oTkphITOM TekCcTE, KEN,

A = (ai,...,a,) - andaBUT OTKPHITOIrO TEKCTa, Di€A, i = 1, k.

Torma WCTOYHHMK "OTKPBITOTO TEKCTA" TE€HEPUPYET MOCIEAOBATEIBHOCTD
C1,C2,...,Ck Ck+1,... 3HAKOB alipaBUTA A, B KOTOpOH k-TpamMma cicy...ck TIOSBIISIETCS C

BEPOATHOCTBIO p(C1Ca...ck) € PX(4), crnemyromas k-rpamma cica...Cxr1 MOSABISETCS C
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BEPOATHOCTh p(CaC3...ck+1) €PY(A) u 1. 1. Ha3oBeM MOCTPOEHHYIO MOJENb OTKPbI-
TOT'O TEKCTa 8ePOSMHOCHHOU MOOENbI0 k-20 npubIudMICeHus.

Takum o0pa3zoM, mpocTeias MOJEIb OTKPHITOIO TEKCTA - 8EPOSAMHOCHHAS
MoOenb nepeoeo npub.IUdCceHUus — IPECTaBIIeT COO0N MOCIEI0BaTEIbHOCTh 3HA-
KOB C1,C2,..., B KOTOPOH KakIbli 3HaK ci, I = 1,2,..., MOSIBJIIETCS C BEPOSTHOCTHIO
p(ci)ePM(A), HezaBUCHMO OT APYTHX 3HAKOB. By/ieM Ha3bIBATH TAKKE STy MOJEIb
NO3HAYHOU MOOENbI0 OMKpPbImMo20 mekcma. B Takol MOAENN OTKPBITBIA TEKCT

C1C2...C1 UMCCT BCPOATHOCTD
[
p(C1C2"'CI) = H p(ci)
i=1

B BepoATHOCTHOW MOJENH BTOPOrO MPUONMKEHHS MEPBBIA 3HAK Ci UMEET
BepOATHOCTH p(c1y€ PW(A), a Kaxblii CIeAYIOMMI 3HAK i 3aBUCUT OT IIPEIbILY-
LIETO U MOSBIIIETCS ¢ BEPOSATHOCTHIO

P(Ci4C)

lc ) =—"—"-=
p(ci/ciy) )

rae p(ciic) €PP(A), p(cii) e PO(A), i = 2,3,.... lpyrumu cioBaMu, Moeb
OTKPBITOTO TEKCTa BTOPOTO MPHUOIMKEHUS MPENICTABIAECT COO0N npocmyr 00HO-
poonyo yenv Maprosa. B Takolt MoJieId OTKPBITBIM TEKCT C1Ca...C| UMEET BEPOSIT-

HOCTb
p(C1C2"'CI) = p(cl) H p(ci /Ci—l)

Mopenu OTKpBITOro TekcTa 00yiee BBICOKMX MPUOIMKEHUNA YUUTHIBAIOT 3a-
BUCHMOCTb KaX/I0I0 3HaKa OT OOJIBLIEro yucia NpeablAylIuX 3HAKOB. SICHO, 4TO
4YeM BBIIIE CTENEHb MPUOIMKEHHsI, TeM OoJiee "dyuTaeMbIMHU" SIBISIOTCS COOTBET-
CTByIOIIME Mozenu. [IpoBOIMINCH SKCIIEPUMEHTHI 110 MOJEIMPOBAHUIO OTKPBITHIX
TEKCTOB € IMoMoIIbI0 OBM.

OtMmeTruM, yTo ¢ Oosiee OOUIMX MO3UIMN OTKPBITHII TEKCT MOXKET paccMmar-
PHUBATHCS KaK peau3alus CrmayuoHapHo20 3p200UtecKo2o CIy4atiHo2o npoyecca ¢

auCerl’l’IHblM 6pEeMEHEM U KOHEUYHBIM YUCIIOM COCMOSIHULL.
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Kpurepuu pacnozHaBaHusi OTKPHITOI0 TEKCTA

3aMEHUB peasIbHbIM OTKPBITHIN TEKCT €ro MOJIENIbIO, Mbl MOKEM TENeph IMO-
CTPOUTbH KPUTEPUH pacrlo3HaBaHUS OTKPHITOro TekcTa. [Ipr 3TOM MOKHO BOCTIONb-
30BaThCsl MO0 CTAaHAAPTHHIMA METOJAMH Pa3JIMUEHUS] CTATUCTHYECKUX THUIIOTE3,
100 HAJTMYMEM B OTKPBITBIX TEKCTaX HEKOTOPBIX 3aMPETOB, TAKUX, HAIIPUMED, KaK
ourpamma b'b B pycckom Tekcrte. [IpommtocTpupyem nepBbiid MOAXO IPU PacIio-
3HaBaHWH MO3HAYHON MOJEIH OTKPBITOIO TEKCTA.

Wrak, corimacHo Hamiel JOTOBOPEHHOCTH, OTKPBITBIA TEKCT MPEICTaBIISCT
co00#l pean3alio HE3aBUCUMBIX HCIBITAHUN CTy4allHON BETUYHMHBI, 3HAYCHUSMHU
KOTOpOM SABISAIOTCS OYKBBI andaButa A = {aj,...,a,}, TOSBIIIOMUECS B COOTBET-
CTBUM C pacnpeneneHueM BeposTHocTeit PY(A) = (p(ay),...p(a,)). Tpedyercs
OINPEIENNTb, SIBJSETCS JU CAy4yalHas MOCIEA0BATEIbHOCTD C1C2...C) OyKB andaBuTa
A OTKpPBITBIM TEKCTOM WJIU HET.

ITycte Hg - runoresa, cocrosias B TOM, YTO JaHHAs MOCJIEI0BATEIbHOCTD -
OTKpPBITBIA TeKCT, Hy - anmpTepHatnBHAsA runores3a. B mpocreiimem ciydae mocie-
JIOBATEIIbHOCTH C1Cy...Ci MOYKHO paccMaTpuBaTh Ipu runore3e Hi kak ciiydailHyto U
PABHOBEPOSATHYIO. DTa ajJbTepHATUBA OTBEUAET CYyObEKTUBHOMY MPEACTABICHUIO O
TOM, YTO TIPH pacuiupoBaHUU KPUIITOTPAMMBI C TTOMOIIBIO JIOXKHOTO KJIF0Ya Mo-
JTydaercs "OeccMBbICIIeHHas " MOCIeI0BaTeNbHOCTh 3HaKOB. B 6osee obOmem cirydae
MOXHO CUHMTaTh, 4TO Mpu runoteze H1 mocnenoBarenbHOCT C1Cy...C; IPEACTABISET
co00# pean3aIuio He3aBUCUMbBIX MCIBITAHUA HEKOTOPOU CIIy4alHOUW BEJIMYMHBI,
3HAYCHUSMHU KOTOPOU SABJSAIOTCS OYKBBI aliaButa A = {aj,...,a,}, NOSIBIISIOIIHECS B
COOTBETCTBUHM ¢ pacnpenenenueM epostHocTeil QW(A)= (g(ay),...,q(an)). Ipu Ta-
KHX JIOTOBOPEHHOCTSIX MOXHO TIPUMEHUTH, HATIPUMED, HAUbOIee MOWHbLIL Kpume-
puti pa3IUUYEHHs] NIBYX NPOCTHIX THUIOTE3, KOTOPBIM Haetr sgemma Hevimana—
Ilupcomna.

B cuity cBoero BEpOSTHOCTHOTO XapaKTepa TaKOW KPUTEPUM MOMKET COBEp-
maTh OMMOKHU JIBYX poaoB. Kputepuii MOXeT NpUHATH OTKPBITHIA TEKCT 3a CIy-
yalfHpI HAOOp 3HaKOB. Takas ommuOKa OOBIYHO HA3BIBACTCS OULLOKOU NEpeo2o po-

0a, ee BeposATHOCTh paBHa & = P{Hi/Ho}. AHaIOrMYHO BBOJUTCS OMmUOKA 6MOPO20O
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pooa 1 €€ BEpOATHOCTh B = p{Hy/H:} . DT omMOKN ONpPEaEISIFOT Ka4eCTBO pado-
ThI KpuTepus. B kpunrorpaduuecknx MUCCICIOBAHUIX €CTECTBEHHO MUHUMU3HUPO-
BaTb BEPOSITHOCTh OMIMOKH TMEpPBOro poja, YTOObl HE '"MPOIMYCTUTH" OTKPBHITHIN
TekcT. Jlemma Helimana - [IupcoHa nipu 3ajaHHON BEPOATHOCTH TIEPBOrO POJIa MU-
HUMHU3HUPYET TaKKE BEPOSITHOCTH OMIMOKH BTOPOTO POJA.

Kpurepuu Ha OTKPBITBIN TEKCT, UCIOIB3YIOIINUE 3aMPETHBIE COYETAHMS 3HA-
KOB, HaIlPpUMEP K - TpaMMBbI TIOAPST UAYITUX OyKB, OyJIeM Ha3bIBATh Kpumepusimu
sanpemuvix k-epamm. OHU yCTPOCHBI UpE3BBIYAHO TTpocTo. OTOMpaeTcss HEKOTO-
poe YuCIIo S penkux K-rpamm, KOTOpbie OOBSBISIOTCS 3alpeTHBIMU. Temneps, mpo-
cMaTpuBasi OCJIEe0BaTeNbHO K-Tpammy 3a K-rpamMmoii aHamm3upyeMoi mocieno-
BaTEIBLHOCTH C1Cy...C|, MbI OOBSBIISIEM €€ CTy4yailHOM, KaK TOJIbKO B HEH BCTPETUTCS
OJTHA M3 3alPETHBIX K-TpaMM, B OTKPBITBIM TEKCTOM B IMPOTHBHOM ciiydae. Takue
KPUTEPHUH TaKKe MOTYT COBEpIIaTh OMMUOKK B IPUHITHH pemieHus. B mpocTeimmx
ClIydasiX UX MOXHO paccuuTarb. HecMOTpsi Ha CBOIO IPOCTOTY, KPUTEPHUH 3arpeT-

HBIX K-TpamM sIBIISTIOTCS BeCbMa d(PPEKTHBHBIMHU.
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3. Knaccuduxauus mudpos

B xauecTBe mepBUYHOTO MpPU3HAKA, IO KOTOPOMY MPOU3BOJIUTCS Kiaccudu-
Kalus MUQPOB, UCIIOJIB3YETCS TUI IPEOOPa30BAHUS, OCYILIECTBISIEMOrO C OTKPHI-
THIM TEKCTOM IpH mudpoBanuu. Eciau pparMeHThl OTKPBHITOTO TEKCTa (OTAEIbHBIC
OyKBBI WJIM TPYMIBI OYKB) 3aMEHSIOTCS HEKOTOPBIMHU MX SKBHBAJICHTAMHU B LU (-
PTEKCTE, TO COOTBETCTBYIOIUN HIM(PP OTHOCUTCS K Kilaccy wiugpos samensl. Ecian
OyKBBI OTKPBITOTO TEKCTa MpHU IMKU(POBAHUM JIUIIL MEHSIOTCS MECTaMU JPYT C
JIpYyroM, TO Mbl UMEEM JI€J0 C wiugpom nepecmanogku. C 1ENbIO MOBBIIICHUS
HAJC)KHOCTU MIM(PpOBaHUS MU(POBAHHBIN TEKCT, MOTYYCHHBIH MTPUMEHEHUEM He-
KOTOPOro MH(pa, MOKET ObITh €1Ie pa3 3allu(PPOBaH ¢ TOMOLIBIO APYroro mud-
pa. BceBo3MokHbIE Takhe KOMIIO3ULUHU PA3JINYHBIX MKU(POB MPUBOAIT K TPETheE-
My Kjaccy u(ppoB, KOTOPbIE OOBIYHO HA3BIBAIOT KOMHOZUYUOHHBIMU UWUDPAMU.
3aMeTHM, YTO KOMIIO3ULIMOHHBIA MHU(P MOXKET HE BXOJUTh HU B KJacc MH(POB

3aMEHbl, HU B KJIacC MHU(POB repecTaHoBKH (puc. 1).

[udpsr
A 4
Iudps! 3a- Iudpsr nepe- Komnozunmonssie
MEHBI CTaHOBKH I QpbI

Pucynok 1. Knaccudukauus mumdpon

IIndpsl nepectaHoOBKHU

[IInudpbl MEepecTaHOBKHU, WM TPAHCIIO3HUIIMHA, U3MEHSIOT TOJBKO MOPSIOK
CJIEIOBAHUS CUMBOJIOB MJIM JPYTHX AJIEMEHTOB UCXOIHOTO TekcTa. Kiaccnueckum
MIPUMEPOM TaKOTO IIH(pa SIBIAETCS CUCTEMA, UCIIOIB3YIONas KapTOYKy C OTBEP-
CTHSIMH — pewemky Kapoaro, KOTOpas TIpy HAJIOKEHUU Ha JIUCT OyMaru OCTaBJIs-
€T OTKPBITBIMU JIUIIIH HEKOTOpbIe ero yacTu. [Ipu 3ammdpoBke OyKBbI COOOIICHUS
BITMCHIBAIOTCS B 3TH OTBepcTHs. [Ipm pacmmdpoBke COOOIICHUE BIUCHIBACTCS B
TUarpaMMy HY>KHBIX pPa3MepOB, 3aT€M HAKJIQJIbIBACTCS PEIIETKa, MOCJEe 4Yero Ha

BUJY OKa3bIBAKOTCA TOJBKO 6y1(BBI OTKPBITOI'O TCKCTA.
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PemmeTkn MOXHO MCHONIB30BaTh ABYMS pa3inyHbIMU criocobamu. B mepBom
ciydae 3amun(pOBaHHBIA TEKCT COCTOUT TOJNBKO M3 OYKB MCXOJHOTO COOOIIEHUSI.
PemeTka n3roraBiuBaeTCcs TAKUM 00Pa3oM, YTOOBI IIPU €€ MOCIe0BATEIbHOM HC-
M0JIb30BAaHUU B PA3JIUYHBIX MOJOKEHHUIX KaXK/1as KJIETKa JISKAIIEero MoJj Hel ucTa
OyMaru okaszanach 3aHsATON. [IpuMepoMm TakoW pelIETKH SIBISECTCS NOBOPOMHAS
pewemka, NokazanHas Ha puc.l. Eciu Takyro pemeTky nocie1oBaTeIbHO oBOpa-
yuBaTh Ha 90° mocie 3an0JIHEHHsI BCEX OTKPBITHIX MPHU JAHHOM IOJOKEHUU KIle-
TOK, TO IPYU BO3BPATE PELIETKH B UCXOJHOE MOJIOKEHNE BCE KIETKA OKaXKyTCs 3a-
nosHeHHBIMU. UHcla, cTosmmue B KJIeTKaxX, 00JIer4aloT N3roTOBJICHUE pemeTku. B
KQKJIOM M3 KOHUEHTPHUUYECKUX OKalMIIEHUH JOJIKHA OBITh BhIpE3aHa TOJBKO OJHA
KJIETKAa W3 T€X, KOTOpble MMEIOT OJIMHAKOBBIM HOMEp. BTopoi, creranorpaduue-
CKHUI METOJ MCIOJb30BAHMS PEIIETKU MO3BOJSET CKPBITh (PAKT MEpPEeaaun CEKpeT-
HOro cooOuieHus. B aTom ciydae 3amosiHseTcsl TOJbKO 4YacTh JIUCTa Oymaru, Jie-

Kamero 1mona pemeTKoﬁ, IIOCJIC 4Y€ro 6YKBI>I WM CJIOBAa HUCXOOHOI'O TCKCTa OKpPY-

1 4

ZKarOTCs JTOXKHBIM TCKCTOM.

5312
4123
3 |2 1 13 |4

7

Y

11|
15321

Pucynoxk 2. [Ipumep mOBOPOTHOMN pEIIETKH

-

\

-

PaccmoTpuM ycrokHEHHYIO TepecTaHOBKY Mo Tadmuie. [Tpumep Tabauiisl
JUTsL peajn3aluyd dToro Meroja mudpoBaHus mokazaH Ha puc.3. Tabmuia mpen-
CTaBJISET COOOM MaTpUIly Pa3MEPHOCTHIO 6 X 6, B KOTOPYIO MMOCTPOYHO BITUCHIBA-
eTcss uckomoe cooOiienue. [Ipu cunTeiBanuu UHGOPMAIIUU 1O CTOJIOIIAM B COOT-
BETCTBHHM C TIOCIICJIOBATEIPHOCTHIO YHCEN KIIOYa IMOJIy4daeTcsl IMHU(POTEKCT.

VYcnoxxHeHHne 3aKIi04aeTcsl B TOM, YTO HEKOTOphIE STYEHKHU TabJIMIIbI HE UCIIOJIb3Y-
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torcs. [Ipu 3ammdpoBanun cooOeHNs

KOMAHIOBATDG ITAPAJIOM BY Y A

IMOJIy4YHuM:

ObBBHAOJIKJIIMYMB AY OTP AAITA,
K O % A H
Il % O |B %
DN ELEE
L L

M

B L R

Pucynok 3. Ilpumep mudpoBaHusi METOJIOM YCJIOKHEHHON MEpPEeCTaHOBKHU

10 TAOJIHIIE

[Ipu pacmmdpoBanny OyKBbI MHM(PPOTEKCTA 3aUCHIBAIOTCS MO CTOJIOLAM B
COOTBETCTBUM C IIOCJIEOBATEIBHOCTBIO YHCEN KJII0Ya, IOCJIE YEro HCXOJHBIN
TEKCT CYMTBHIBAETCS MO CTpokaM. [ y1oOCcTBa 3alIOMUHAHUS KIF0Ya TPUMEHSIOT
MEPECTAHOBKY CTOJIOIIOB TaOJUIILI TTO KIIFOUEBOMY CIIOBY WJIH (Ppasze, BCEM CUMBO-
JaM KOTOPBIX CTaBSITCS B COOTBETCTBHE HOMEpPA, ONPEIEISIEMBIE MOPAIKOM COOT-
BETCTBYIOIIMX OYKB B anasute. Hanpumep, npu BeIOOpE B KaYECTBE KIIFOYA CJIOBA
MHI'OJIA mocnenoBaTeIbHOCTh MCIIOJB30BAHHUS CTOJIOIOB Oy/IeT HWMETh BHJI
462531.

Takyke BO3MOXHBI U Jpyrue BapuaHThl K(ppa NEepecTaHOBKHU, HAPHUMED,

¢ pbl CTOJIOIOBOM U IBOWHOM MEPEeCTaHOBKHU.
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IIn¢ppbl 3amMeHbI

bonpuioe BiusiHUE HA pa3BUTHE KPpUOTOrpapuu OKa3aid MOSBUBIIMECS B Ce-
peauHe XX Beka paboThl amepukaHckoro marematuka Kinona [llenHona. B atux
paboTax ObLIN 3aJI0’KEHBI OCHOBBI TEOPHH HHPOPMAIINH, a TaKxke ObUT pa3paboTaH
MaTeMaTUYeCKUI ammapar AJid UCCIEAOBAaHUN BO MHOTMX O0JIACTAX HAyKH, CBS-
3aHHBIX ¢ HH(popmanuei. bonee Toro, NPUHATO CUUTATDH, YTO TEOPHUS UHPOPMALIUU
Kak Hayka poamiaack B 1948 romy mocne my6nukarun pabotsl K. llennona «Ma-
TEMaTU4YeCKasi TEOPHs CBA3U» (CM. IPUIIOKEHUE).

B cBoeii pabore «Teopust cBsizu B cekpeTHbix cucremax» Knon IlleHHoH
000011 HAKOIIJIEHHBIN 70 HETO OMNBIT pa3padoTku mudpos. Okazanock, 4To Ja-
K€ B OUYEHb CJIOKHBIX MHU(ppax B KAYECTBE TUIIMYHBIX KOMIIOHEHTOB MOKHO Bbljie-
JIUTh TaKWe TPOCThIE MHUPPBI KaK wuU@dpvl 3aMeHbl, WUDpPbl nepecmano8Ky il uxX
COUYETaHUS.

udp 3aMeHbl sBISETCA MPOCTEHIINM, HauOOJee MOMYJSPHBIM HIHUPPOM.
TunuuabiMu nipuMepamu sBisitorcest mudp Llesaps, «uudupnas azdyka» Ilerpa
Benukoro n «wistmymue dyenoBeukn» A. Konan [loiina. Kak BugHO M3 camoro
Ha3BaHUs, IHUQP 3aMEHbI OCYLIECTBISET NPeoOpa30BaHUE 3aMEHbl OYKB WIH JPY-
I'UX «4acTei» OTKPBITOIO TEKCTAa HA aHAJIOTHYHbBIC «YacCTH» IIM(PPOBAHHOTO TEK-
cta. Jlerko gath mMaTematuyeckoe onucanue mudpa 3amensl. [Iycte X u ¥ — nBa
andaBuTa (OTKPHITOro U MIM(PPOBAHHOTO TEKCTOB COOTBETCTBEHHO), COCTOSIIUE U3
OJIMHAKOBOr0 yucia cuMBOJIOB. IlycTs Takxke g: X —> Y - B3aMMHOO/IHO3HAYHOE
oroOpaxxenne X B Y. Torma mmdp 3amMeHbl AEUCTBYET TaK: OTKPBITBIM TEKCT
X1X2...X, Ipeodpaszyercs B mmdpoBaHHbId TEKCT §(X1)g(X2)... 2(xn).

udp nepecraHOBKM, KaK BUJHO M3 Ha3BaHMsI, OCYILECTBISET Mpeodpaso-
BaHHE MIEPECTAHOBKU OYKB B OTKPBHITOM TEKCTE. TUNUYHBIM pUMepoM Iudpa re-
pectaHoBku sBisieTcss mudp «Crauranay. OOBIYHO OTKPBITHINA TEKCT pa3OMBaeTCs
Ha OTPE3KH PaBHOM JUITMHBI M KaXKIbI OTpe30K mudpyercs HezaBucuMo. [lycTs,
HaIlpuMep, JJIMHA OTPE3KOB paBHA 7 U G - B3aMMHOOJIHO3HAYHOE OTOOpaKeHue
MHOXecTBa {1,2,..., n} B ce0s. Torna mmdp nepecTaHOBKU JEHCTBYET TaK: OTPE3OK

OTKPBITOTO TEKCTA X1...X, IPeoOpa3yeTcs B OTPE30K MHU(POBAHHOTO TEKCTA
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MartemaTu4yeckasi MojaeJIb M(Pa 3aMeHbI

Onpenenum mozaens =4 =(X, K Y, E, D) npou3BoibHOro mudpa 3aMeHbIL.
bynem cuutaTh, 9TO OTKPHITHIC U MG POBAHHBIC TEKCTHI SBIISIOTCS CJIOBAMH B aJl-
daButax A u B cootBeTcTBeHHO: X<A*, YCB* |A|=n, |B| = m . 3nech u nanee C*
0003HaYaeT MHOKECTBO CJIOB KOHEUHOM JUIUHBI B andasure C.

[Tepen 3ammdpoBaHreM OTKPBITHINA TEKCT MPEABAPUTEIHHO TPEICTABIACTCS
B BHUJIE MOCIEAOBATEIILHOCTU TOJICTIOB, HAa3bIBAEMBIX wugpsenuuunamu. Ilpu 3a-
mUGPOBaHUN HQPPBEITMUNHBI 3aMEHSIIOTCS HEKOTOPHIMH WX DKBUBAJICHTAMH B
mu@pTeKCcTe, KOTOpble Ha30BeM wugdpoodoznavenuamu. Kak mudppBeIuyuHbl, Tak
U ¢ poOo3HAYEHUS TTPEICTABIIAIOT cO00it ciioBa u3 4 * u B * COOTBETCTBEHHO.

I[Mycte U = {Ui,..,un} — MHOXECTBO BO3MOXHBIX ImudpBeanunH, V =
{v1,...,Vm} - MHOKECTBO BO3MOKHBIX IHU(POOO3HAYCHUN. ITH MHOXKECTBA JOJKHBI
OBITh TAKUMU, YTOOBI JTHOOBIE TEKCTHI X€ X, YE€Y MOXKHO ObUIO MPEACTaBUTH CIOBA-
mu u3 U*, V * coorBerctBeHHO. TpeboBaHME OJHO3HAYHOCTU paciuiu(poBaHUs
BiedeT HepaBeHcTBA N=n, M=2m, M=N. Jlns onpenenenus npasuiia 3amudpoBa-
Hus Ex(X) B 00111eM cilydae Ham MOHAI00UTCS psll 0003HAUYCHUM U TIOHSATUE pac-
npedenumerisi, KOTOPBI, MO CyTH, U OyJeT BHIOMpATh B KaXJIOM TakTe Imu@poBa-
HUS 3aMEHY COOTBETCTBYIOIICH MU(pBETUIUHE.

[Tockonbky M =N, MHO)kECTBO V MOXHO MPEACTaBUTh B BUAE OObEIUHEHUS

N
V= VP _
i1 Hemepecekaromuxcs HermycThix nogmuoxkects VO, Paccmorpum mpous-

BOJILHOE CEMEMCTBO, COCTOSIIEE U3 I' TAaKUX pa30reHui MHOXKecTBa V:

N —_—
V= v a=1rreN
i=1

Y COOTBETCTBYIOIIIEE CEMEUCTBO OUEKITUMA

e, U->{VO. VY

v TN
s Kotopsix %« (u)=Vv,”, i=LN
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*

l//IKxN—)Nr,rHe

PaCCMOTpI/IM TAK)KC  IMPOMU3BOJIBHOC OTO6pa)K€HI/Ie

N, ={L2,.. keK,leN

4T} rakoe, 4To JuTA MOGBIX

V)= .al, al eN,, =11

HazoBem mocnenoBarensHocTh ¥ (k,1) pacnpedenumenem, OTBEYAIOIIAM
na”HHbIM 3HaueHusM K€K, leN.

Tenepb MBI CMOXEM ONPEEIUTh MPABUIIO 3alTU(POBAHUS MMPOU3BOJIHLHOTO
mudpa 3ameHsl. [1ycTh

XxeX, X = X..X, XieU, i1 =1,I; keK

u ¥ (k1) =a¥..a;®. Torma E.(x) =y, e y = y1...,
yJ = (oagk) (X)y J :]j

o (Z90) (X j)
B xauecTBe )j MOKHO BBIOpaTh JIOOOM AJIIEMEHT MHOXECTBA m ™ :

Besikuii pa3 npu mmdpoBaHUM ATOT BBIOOP MOXHO MPOU3BOJUTH CIy4YaliHO,
HaIlpuMep, € MOMOUIbI0 HEKOTOPOro paHdoMu3amopa TUNA UTPOBOM PYIETKU.
[ToguepkHeM, YTO Takas MHOTO3HAYHOCThH MPU 3aU(DPOBAHUU HE MPEMSITCTBYET

0 upu i #J.

paciudpoBaHHIO, TaK Kak VOV =

Knaccndpuxauus mudpos 3aMeHbI

Ecnu ximrou 3ammpoBaHus coBMagaeT ¢ KIOYOM paciuudposanus: ks = Kp,
TO Takue MU(Pbl HA3BIBAIOT cummempuunvimy, eciau xe ks#kK, — acummempuu-
HBIMU.

B cBsi3M ¢ yKa3aHHBIM Pa3jIM4yMeM B UCIOJIb30BAaHUU KIIIOUEH CIENAeM elle

OJIMH IIIar B KJIaCCU(UKAIIUHN:

HIudpsr! 3a-
MEHBI

/\

CummeTpuu- AcCHMMETpUYHBIE
HbI€ MU PHI 10102 (0]0) 3}

OTMeTHM TaKXe, YTO B MPUBEIACHHOM OIpeeeHUN TpaBuUiio 3amudpoBa-

Hus Ey(X) sBISeTCs, BOOOIE TOBOPS, MHO203HAUHOU hyHKyuetli. BeIOOp ee 3Hade-
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HUIl mpeacTaBiseT co00il HEKOTOPYIO MPOoOIeMy, KOTOpas JelnaeT MHOTO3HAUYHbIE
byskun Ey(X) HE CIUIIKOM yIO0OHBIMH JJISi UCTIONBb30BaHus. MI30aBUTHCS OT 3TOM
po0JIEMBI TO3BOJISIET MCIOJIB30BAHUE OJHO3HAYHBIX (DYHKIUH, YTO MPUBOJIUT K
€CTECTBEHHOMY pa3/IeJICHUIO BCEX HIM(PPOB 3aMEHBl Ha OOHO3HAYHbIE U MHO20-
3HayHble 3aMeHbl (Ha3bIBAEMBIX TaK)KE B JIUTEPATYPE oMODoHaAMUL).

JUis 0IHO3HAYHBIX IU(POB 3aMEHBI CIPABEIMBO CBOMCTBO:

Va,i MO

JUI MHOTO3HAYHBIX MIU(POB 3aMEHBI:

S0

>1

Mudper 3a-
MEHbI

T~

OI[H03Ha‘~IHI>I€ MHoro3Ha4yHbIC
3aMCHbI 3aMCHbI

Wcropuueckn u3BeCTHBIN MUDP - nponopyuoHaibHou 3ameHsbl TIPEICTaBIs-
eT co0ol nmpuMep mudppa MHOTO3HAUYHON 3aMEHBL, WUUPD 2aMMUPOBAHUS - TIPUMED
mudpa ogHO3HAYHON 3aMeHbl. [lanee Mbl OyzeM 3aHMMATbCS B OCHOBHOM H3y4e-
HUEM OJIHO3HAYHBIX 3aMEH, MOJYYHMBIIMX HauOoJbllIee MPAKTUUYECKOE MPHUMEHE-

HHUC. I/ITaK’ );[aneeM:NH (Da(ui) =V, il =1M .

3ameTM, 4TO MpaBwiio 3amudpoBanus Ex €CTECTBEHHBIM 00pa3oM UHIYIIHU-

pyeT oToOpakeHue B UV KOTOPOE B CBOKO OYEpe/Ib MPOAOIKACTCS 10 0TOO-

= . * *
paxeHUs E UV

. JAns ynpouienus 3amnucu OyAeM HUCIOoIb30BaTh OAHO 000-
3HaueHue Ey Ui KaXkI0ro U3 TPeX YKa3aHHbBIX 0TOOpaKeHUM.
B cuny uabektuBHOCTH (110 K) oToOpaxenus Ex u Toro, uto |U| = |V|, BBe-

JICHHBIC B OOIIEM CIy4ae OTOOpaKEHHS @ SBISIOTCA OHEKUUAMH - U <_)V,

OIIPpCACICHHBIMHA PAaBCHCTBAMU

o, u)=v" i=1N,a=1r.

Yucno takux omeknmii He mpeBocxoauT NI,

22



Jns mmmdpa oAHO3HAYHOW 3aMEHBI OINpe/eNieHHE MpaBuiia 3arir(ppoBaHUsS

MO>XHO YTOUHHUTH: B (pOpMyJie BKIIFOUCHHE CIICTYET 3aMEHUTh PAaBEHCTBOM
Yi = Q’agk) (Xj)v ] :]Tl-
Brenem ere psan onpeneneHun.
Ecnu st HekoToporo uuciia €N BbIIOTHIIOTCS BKItoueHus Vi€ BY, i=1,N,

TO COOTBETCTBYIOIIMI MKU(p 3aMeHbl OyleM Ha3blBaTh WUPDPOM PAGHO3HAUHOU

3amensl. B IPOTUBHOM cilydae - wu@ppom pazHo3HaA4HOU 3AMEHbL:

[udpst
3aMEHBI

— T~

PaBHO3HAauyHEIE Pazno3naunbie
3aMEHBI 3aMEHBI

B nopasnstonieM OOJIBIIMHCTBE CIy4YaeB HMCHOJB3YIOTCS IU(PbI 3aMEHBI,
st kotopbix U€ AP, nnst HekoToporo peN . Ilpu p = 1 roBopsaT o nomoumsix

wugpax 3amenst, ipu p > 1 - 0 6royHbIX WUDpPax 3ameHbL.

[Hudpst
3aMEHbI
IToTouHbIE biiounsre
i dpsl mudps

Crnenyromiee ompenenenue. B cnydae r = 1 mudp 3aMeHbl Ha3BIBAIOT 00-
HOANMPABUMHBIM WUDPOM 3aMeHbl U UWUUDPOM NPOCMOU 3aMeHbl. B IPOTUBHOM

ciy4ae — MHO20AaADaABUMHBIM UWUDPOM 3AMEHbL:

[Mudpsr
3aMEeHBI

/\

OpnHoangaBUTHbIE MHoroanpaBuTHbIE
3aMEeHBI 3aMEeHBI

OrpannuuBasich HanOoJee BaXKHBIMU KJlaccaMu IHU(POB 3aMEHbI U UCTOPU-
YEeCKM M3BECTHBIMU KJIaCCaMM IIM(PPOB MEPECTaHOBKH, CBEJAEM PE3YJbTAaThl Kilac-

cu(UKaIMi B CXeMY, U300pa)KEHHYIO Ha PUCYHKE.
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udpsr

/ V\

[udpsr [Iudps! ne- Kommo3uimonssie
3aMEHbI pPECTaHOBKH I Qpol
/\ \
MHoro3HauHbie OnHo3HaYHBIE MapuipytHsie
3aMEHBI 3aMEHbI epPEeCTaHOBKHU
\ / /\
CuMMeTpUYHbIC AcummeTrpuu- CronbuoBbie Pemetkn,
UG PBI HbIE HAQPHI (cTtpounbie) NaOUPUHTEL
j\ l MepeCTaHOBKU !
: !
IToTouHbIE BiiouHble t:::::::::::—————————————'
QP UG psI
OpnoandaBuTHbIC MHoroandaBUTHBIC | udpsr ram-
g pbl I psl | wmupoanus

CnenyeT nog4epKHYTh, YTO CTPEIKHU, BBIXOIAIIUE U3 JIFOOOTO MPSIMOYTOJIb-
HUKa CXEMbl, YKa3bIBAaIOT JIMIIb Ha HauOoJiee 3HAUYMMBIE YaCTHBIE MOJKIACCHI
i @poB. [lyHKTHpHBIE CTpPENKH, BEIyIINE U3 MOAKIACCOB MH(PPOB MEPECTAHOBKH,
O3HAYAIOT, YTO ATH MHU(PHI MOXKHO paccCMaTPUBATh M KakK OJI0uHbIE MHU(PHI 3aMe-
HBl B COOTBETCTBUHM C TE€M, YTO OTKPBHITHI TEKCT JCIUTCS MpU MH(PpOBaHUHM Ha
0J10Ku (PUKCHPOBAHHOM JJIMHBI, B KAXKJIOM U3 KOTOPBIX NMPOU3BOAUTCS HEKOTOpas
nepectaHoBka OykB. OqHoanpaBuTHBIE U MHOTOAI(PaBUTHBIE MUGPHI MOTYT OBITh
KaK IMOTOYHBIMH, TaK U OJIOYHBIMU. B TO ke Bpems mudpsl raMMupoBaHusi, oopa-
3yIOIIME MOJKJIACC MHOTOAI(PABUTHBIX MIM(PPOB, OTHOCATCS K MOTOYHBIM, & HE K
omouneiM mdpam. Kpome Toro, oHH SBISIOTCS CHMMETPUYHBIMH, & HE aCUMMET-

PUYHBIMU I (ppaMu.

HIngp Buxkenepa
Haubosnee n3BecTHbIMU SBJIAIOTCS MHU(PHI 3aMEHbI, UJIU MOJACTaHOBKH, OCO-

OCHHOCTBIO KOTOPLBIX ABJIACTCA 3aMCHA CHMMBOJIOB (I/IJ'II/I CJIOB, WJIN JpPYTUX yacTeu

24



COO6I]_ICHI/I$I) OTKPBITOI'O TCKCTAa COOTBCTCTBYHOIMMH CHUMBOJIAMH, IMPHHAIJICIKA-

mmMu andaButy mudporekcra. Paznuuaiot odnoangasummuyto u muocoangasum-

Hyl0 3aMeHy. BckpeiTe oJlHOAN(paBUTHBIX MHU(PPOB OCHOBAHO HA YYETE YACTOTHI

MOSIBJICHUSI OTACNbHBIX OyKB HJIM UX COYETaHU# (OUrpamm, TpUrpamMm U T. 11.) B

X n, rjae o - YMCjI0 CHUMBOJIOB

1 KBaJpaTHYIO MAaTpPUIly Pa3MEPHOCTHIO I

(V)

[Tpumepom MHOroandaBUTHOTO mIK(pa 3aMEHbI ABISETCS TaK Ha3bIBaeMas
00

JTaHHOM si3bIke. Kitaccuyeckue mpumepbl BCKPBITUSL TaKUX MIHU(PPOB COACpPKATCS B
pacckazax 3. I1o "3onoron xyk" u A. Konan Jlons "[Insurymue yenoBeuku'.

cuctema Bmxkenepa. llludpoBanue ocyiiecTBisercs 1mo Tadiuiie, MpeacTaBIsio-
ucnoas3yemoro aidasuta. Ha puc.4 nokazana tadnuna BuxeHnepa st pyccKoro

e co

s3bIKa (asiaBuT Zsp- 32 OykBbI U mipoden). [lepBast cTpoka comepKuT BCe CUMBOJIBI

anasura. Kaxnas cienyromas CTpoKa IMONIy4aeTcs U3 NpEeAblAylied LUKInde-

w

CKHM CIABHI'OM ITIOCJICAHCH HAa CHUMBOJI BJICBO.

A
b

u
K
bl

M

A
b

A

KB

AB B |T

E

ABb B | A

AB BIr0|E

AB B I [E |X

ABBI T EX|3

A B B

AB B I'IOIE KB H

AB BI' I E K3 UM

KIMHOMIOPCIITJY | O

A BB I |EKB UMUK

AB BI' I E K3 UMK

AB B | ''TEMS3IHWMAWEKU M|H

ABb B |AE KB MMM KU MH|O

ABBIRIXIEXKB MUK MHO| I

ABBIXTE/PXKB MUK MHOIMI|P

ABBIAEMXK Z3UUKIMHOMDOP |C

ABBIRXTEIMNKBE UM KUUMHODODPIC]|T

ABBIAEMKB W UK MHODOPCT |V

AB BII' IE KB UM

ABBIIAEMKBB MMHK|JJMHOOP CTVY@®X

ABBIAEMKB UHMHKU MHOIOPCTY@®X|O

ABBIIIAEMKB MUKV MMHOMOP CTY@®X|IO|4

ABBIAEMKKBHUHHUKUUMHIOOP  CTY@®X OMY |

ABBIAEI/MKBE UMUK MHO ODP CT YV X[ MH O I

ABBIAOE/KB  UUHKJUMHONO|PCTVY®X MY MOl b

ABBIIAEMKBHUHUKUUUMHEO@DP |CT Y @ XY HIONMb |BLI

AB BII'''TEPKB UHHKUUIMHOMNNDPCI|TY X IHY MIMb bl|b

ABBIJIAE/ XKSHHUKIIMHODODPI CTY X |IM IIIIbBIb P IOMA

P BIAEMKK3ZIHUHUKJMHOIDOPCTY X OB bIb P OM

Bl T E/KB UMUK MHOOPCT Y X OHY |IIb bLb P O

Fr'l' EXKB3B MM KUIMHOMNOP CTY @X|IHY|MIIb BLb 3 O

AE K3 UMM KJUMHOMNOP  CTY  eX OYMNIBbBIb P OHA

EXKB UM KJIMHOMNOP CTY @PXOHYImMb blIb P OAMA

KB UMKV MHOITOP CTY @@X OHY IIIBb bl bP OM

SMMUMKUMHOIOP CT Y @X OHYMNIIbB blb |9[H0M

MU KJUMHOMNODPICTY @X|IHYHIOb L P OMA

MK MHompPlcryle X uummms bbb o[da
KMMHobDPlcr e X my mmb I P O
UMHoONDP [clTY o X i u | mmm pIp P ol
MHODODP CITlyie X n M mmb plb D O
HonpPlcr Ve X mummpplb P o
onpPpicryeXmummpbpbp o

np cr [y le X oy mmpsplb P oM
pcrlyloe X [mumme b b lol

ctrve X DM mmb bl D O

Ty @ X I M mmb plb D O

Yo Xy mmbeplb P oM

o X I u s bk b ol

XDy mmb pIb P Ol

Hu b plb D ol

Ymmb bl b 9 OM
I b bl b D OA

b Bl D O
bBlb D O
bIb D FOs
bD l0l
Dol
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10 s ABBITAEKB MAKTITMHOMNDPICT |V@®X I YU |[IB BB D
A ABBIAEKB MPUKIMHOMNDP CTY |®X MM MIB BLb P |I]
A/B|B|T| A/ E[ X 3| U U KA MHOOP|C|T|V|® X/ I Y 10U b blb|3 KA

Pucynok 4. Tabnuna Buxenepa mis andasura Zsp

BriGupaetcs kirou uin kinrodeBas gpasa. [locne yero mpouecc 3ammdpoa-
HUS OCYILECTBISETCS cheayommm oopasom. [lon kaxmaoit OykBOH UCXOAHOTO CO-
OOIIEHHS TOCIIEOBATEIBHO 3aMUCHIBAIOTCS OYKBBI KJIIOYA; €CIHM KIIIOU OKa3ajcs
KOpoue COOOIIEHHsI, €ro MCMHOIB3YI0T HECKOJIbKO pa3. Kaxnas OykBa mudpoTek-
CTa HaXOJUTCS Ha MEPECeUYEeHUH CTOJOLa TabIUIbl, OmMpeAensieMoro OyKBOH OT-
KPBITOTO TEKCTa, U CTPOKH, onpenensieMon 0ykBoil kitouda. [lycts, Haripumep, Tpe-
Oyercs 3amu@poBaTh COOOIIEHUE:

I'PY3UTE AIIEJIbCHUHBI BOYKAMUM TUYK BPATHA KAPAMA3OBBI
TUK

C nomomisto kmroua BEHTHWJIb 3anumiem cTpoKy HCXOJOHOTO TEKCTA € pac-
MOJIO’KEHHOM 1O/ HEel CTPOKOM ¢ HUKINYECKH MTOBTOPSEMBIM KIIIOUOM:

I'PY3UTE AIIEJIbCHUHBI BOYKAMUM TYK BPATHA KAPAMA3OBbBI
TUK

BEHTWJIBBEHTUJIBBEHTUJIBBEHTUJIbBEHTUJIbBEHTJIBBEH-
TUJIBBE

B pesynbrare 3ammdpoBaHns, HaYaIbHBIN dTal KOTOPOTO MOKAa3aH Ha pH-
CYHKE 5, OJTy4UM MIH(PPOTEKCT:

EXIIPAABEBIUY IKK TUCUIIIPMEN[b33PM/IO-
BUDYAJUTHUUIEBMBOI'K JILIII

PacumudpoBanue ocymectBisercs ciuenytonmuMm obpasom. [lox OykBamwu
mQpPO-TEKCTa MOCIEe0BATEILHO 3aTUCHIBAIOTCS OYKBHI KJII04a; B CTPOKE TaOJIH-
I[bl, COOTBETCTBYIOIIEH OdepeaHON OyKBE KJIH04a, MPOUCXOIAUT MOMCK COOTBET-
cTBytonieil OykBbl mudporekcra. Haxoasmascs Han Hell B IepBOi cTpoke Tadu-
116l OYKBa SIBJISIETCS. COOTBETCTBYIOIIECH OYKBOI HCXOIHOTO TEKCTA.

Jlig yBenuyeHus: HaIeKHOCTU HIM(Ppa MOXKHO PEKOMEHJI0BATh €r0 UCIOJIb-

30BaHME TOCJI€ MPEBAPUTEIBLHON MCEBIOCIYYailHON NEPECTAHOBKU OYKB B Ka-
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OnuIbl. BO3MOXKHBI B Ipyrue MOAU(PUKAIIMN METOA.

JIOM CTPOKE Ta

LAIMMEINIBCMKMHENE B OCUYEKELMWNIHK

3M TE

FENTEEREEE

Al B|B(T"| O E|*]| 5| I 1| E

Al B| B[ O/ E| | 3|11| | E] JI| 1

7| & X If 4 I 0| ‘BB B) JH{ A) |4l E
glyg"bblub JH( Al |A[B|BI'| T
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EEEEEENGEREEEE RN FEEEEENREEREEEE
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Pucynox 5. Ilpunnun mmmudpoBanus o tadnuie Bukenepa
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4. 3agaHns HA KPUNITOAHAJIN3 KJIACCHYECKUX HU(PPOB

4.1 Ingp cTo1010BO MEPEeCTAHOBKHU

[Ipu pemiennu 3aJaHuil Ha KPUNTOAHAIU3 MU(PPOB NMEPECTAHOBKU HEOOXO-

JUMO BOCCTAHOBUTH HavabHBIN MMOpAAOK CICAOBAHUA 6YKB TCKCTA. I[J'IH 9TOI'O UC-

IMOJIB3YCTCA aHAJIN3 COBMCCTUMOCTU CUMBOJIOB, B YCM MOZKCT IIOMOYb Ta6J'II/IHa CO-

qCcTaCMOCTH.

Tabmuma 1. CouetaeMocTh OYKB pyCCKOTO SI3bIKA

r C CieBa Copasa r C
3 97 J, 1, K, T, B, P, H A J,H,C, T, P, B, K, M |12 88
80 20 i,e,y, H, a, 0 b 0,bl,€,2a,p,y 81 19
68 32 s, T, a, €, H, 0 B 0,3, U, bl C, H, I, p |60 40
78 22 p,Yy,a,u, €0 r 0,a,p, 1, U, B 69 31
72 28 p,s,y,a,1,¢e0 bl | e, a,1,0,H,Y,p,B |68 32
19 81 M, W, Jd, A, T, P, H E H, T, P, €, JI, B, M, 1 (12 88
83 17 p,e u,a,y, 0 X e, M, I,a,H 71 29
89 11 0,e,a,u 3 a, H, B, 0, M, ]I 51 49
27 73 p, T, M, H, 0, J1, H u C,H,B,H, e, M, K,3 |25 75
55 45 b,B,€,0,a, H, C K 0,a,Mp,y,T,d,e |73 27
77 23 I, B, bl, H, €, 0, 2 J U, e 0,2,b,9,10,y |75 25
80 20 i, bl, 4, H, €, 0 M H,€0,y,a,H, I, bl |73 27
55 45 I, b, H, 0, 2, U, € H 0,2, W, e, bL, H, Y 80 20
11 89 p, M, K, B, T, H (0] B,C, T,p, I, I, H, M |15 85
65 35 B,C,y,a, H,¢€0 I 0,p, €, a,y, H,J 68 32
55 45 M, K, T, a,II,0, € P a,e, 0,1y, 9,6, H (80 20
69 31 Cc,T,B,a,€e H,0 C T, K, 0,5, € b, C, H 32 68
57 43 4,y,H,a,e0,c T 0,2a,¢, 1, b, B, P, C 63 37
15 85 I, T, K, 1, H, M, P Yy T, I, C, 11, H, 10, 3K 16 84
70 30 H,a,€,0, U L] H, e, 0,a,€e0,2a 81 19
90 10 Y, €, 0, a, b, H X 0, U, C, H, B, I, P 43 57
69 31 e, 10, H, a, U 10 H, €, a, bl 93 7
82 18 e,a,y, U0 q e, U, T, H 66 34
67 33 b, Y, bl, €, 0, 2, U, B 11 e, U, H, 2, 0, ] 68 32
84 16 e, 0, a, 1, 10 11 e, u,a 97 3
0 100 M, P, T, €, 0, B, H bl J,X,e,M, 4, B, ¢, H |56 44
0 100 H, C, T, JI b H,K,B,I,C,e,0, 1 |24 76
14 86 ¢, bL, M, JL, I, T, P, H (D H, T, P, €, K 0 100
58 42 b, 0, 2, U, J1, Y 10 M, T, 1, I, H, IT 11 89
43 57 0, H, P, J1, a, U, € sl B,C, T, I, I, K, M, 1 |16 84
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[Ipu aHanu3e coyeTaeMoCTH OYKB JIpYT C APYIOM CIIEIyET UMETh B BUIlY 3a-
BUCHMOCTD TOSBJICHUS OYKB B OTKPBITOM TEKCTE OT 3HAUYUTEIHLHOTO YHUCIa Mpej-
niecTByromMXx OykB. J[J11 aHanm3a 3THUX 3aKOHOMEPHOCTEH HMCHOJB3YIOT MOHSATHE
YCJIIOBHOM BEPOSTHOCTH.

Cucrematruecku BOIPOC O 3aBUCUMOCTU OyKB ani(paBUTa B OTKPHITOM TEK-
CTE€ OT IMPEAbLAYIIUX OYKB HCCIEI0BAJICS U3BECTHBIM PYCCKMM MaTeMaTUKOM A.A.
MapxkoBbim (1856 - 1922). On goka3zai, 4yTo MOSIBJICHUS OYKB B OTKPBITOM TEKCTE
HEJb3d CUUTATh HE3aBUCUMBIMU JPYT OT Apyra. B cBs3u ¢ atum A. A. MapKkoBbIM
OTMEUYEHA €elle OJHA YCTONYMBasi 3aKOHOMEPHOCTbh OTKPBITHIX TEKCTOB, CBSI3aHHAS
C 4epeZOBaHUEM IJIACHBIX U COIJAacHBbIX OykB. VM ObUIM MOACUMTAHBI YACTOTHI
BCTPEYaeMOCTH OMTpaMM BUJIa TJIaCHAs - T1acHasl (e, 2), racHas - coryiacHasi (2, ¢),
coryacHas - raacHas (¢, 2), corjiacHasi - corjiacHas (¢, ¢) B pyCCKOM TEKCTe JJTMHON

B 10° 3HaK0B. Pe3ynbTaTel noacueTa OTpaXKeHbI B CIIEAYIOMIEN TabmuIe:

Ta6Jmua 3. qepeﬂOBaHI/Ie T'IaCHBIX M COTJIaCHBIX

T C Bcero
r 6588 38310 44898
38296 16806 55102

IIpumep pereHus:

Jlan mmdp-texer: CBITOO3JIYUBCTh EJIIICOKOKAM30

TekcT cogepKuT 25 CUMBOJIOB, YTO MO3BOJIAET 3aMKMCATh €r0 B KBAAPATHYIO
Matpuiry 5x5. M3BecTHO, 4TO mM(ppoBaHKE MPOU3BOAMIOCH MO CTOJIOIAM, CIEa0-

BaTeIbHO, pacinpoBaHUE CICTyeT MPOBOAUTH, MEHSS TIOPSAIOK CTOJIOIOB.

C B 1 o o
3 J Yy /| b
C T b B E
it n C o K
K A /| 3 (0]

HeoOxonumo mpousBecTH aHaau3 COBMECTUMOCTH CUMBOJIOB (Tabmuna co-

YETAeMOCTH OYKB PYCCKOTO M aHTJIMMCKOTO ajdaBUTa, a TAaKKe TaOJIUII 4acTOT
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ourpamm mpeacrtaieHa Boiiie). B mepBoM u Tpetbem ctonbue couetanue CII sB-
JSIeTCsL KpailHe MaJOBEPOSTHBIM JUJII PYCCKOTO SI3bIKa, CIEA0BATENbHO, TaKas IO-
CJIEIOBATEILHOCTh CTOJIOLOB OBITH HE MOXET. PaccMoTpuM Apyrue 3ampelieHHble
u manoBeposiTHbie couetanusi OykB: BII (2,3 cron6ier), I1C (3,1 cronbusr), 1B
(3,2 cron6ikl). [lepedpaB ux Bce, mosrydaeM HauOosiee BEPOSITHBIC cOYeTaHUs Ou-

I'paMM I10 CTOJI6LIaMI

O ¥ < =
=

X O Y A

= = = =
“l ol =l T O

A K o n

[onygaeM ocMbicienHsit Teker: BOCIIOJIB3YUTECH ITOJJCKA3KOM

3ananue: PacmmdposBars ¢pasy, 3ammppoBaHHy0 CTOJ0LOBOI mepe-
CTAHOBKOM.

1.  OKECHBPII bIPEAJIEBIH B PCUKO
2. JICJIME3TEA b JIBIOBMHU AOUYXK
3.  HMBUAU HEBE CMCTYOPJUAHKM
4. EJIC3bHJE MYBJ YD KP3EMHABI
5. COHPYOYO XJT WEUW B3KATPPU

6. _OHKA BHBIELIBJIE K TTOAHEUP

7. H3MAEEAA I HOTBOCCOTBSIAJIC
8.  PIINIOEAAJTBJI EBbJIHBIE ITA BP
9.  OIBJAEI MXPIOT U BPUTY CAA
10. BKBIOCHUPIIY ObBHE COAITHUOTC
11. TKTUPAOJHAOMWY 3 ECHHEJIHXO
12. UIIKCOE TCMHAYU OEH I'JIEJIA
13.  AMBUHHBTJIEAHE MOB OIIXAPTO
14.  APBIK3bl KIUTHJI AABL OJIBKBITPT
15. IIAPUMBHAP3 BPA MCTBJITOEK
16. I1 JIHADYBKAA IIUUBP OKYEJPO
17. JKBHOAH_AT30bCH_blO ®BUUKU3
18. OTBI'OCEbbTAJIB C_b3ATTEBIAU
19. SAMPUT JIKEX CBEJ] TCYBETHO
20. VBBJT OEI'TB_OBIKDA BKAUVYIIU
21.  JITBEWIDKBIE _OANTXPAY JIMHOA
22.  WUTHPKP®AIO ABSIUA SIHXXYAKAH
23. TIKEEPPIO MYCT UTIICYTJISEMH
24. WbX3HCJA TAH ET HYBEVPBIIObI
25. EOYPBA HbPUAJMLIEIN PHIIBBIE
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3ananme: PacmmmdpoBars ¢pa3sy, 3amumppoBaHHYI0 ABOWHOI mepecTra-

HOBKOH (¢

Ha4yaJia ObLIU nepecraBjaCHbI CTOJIGII])I, 3aTeEM CTpOKI/I)

CSICE__JIVHBIMAKKHHOTI SIJIYYATH
MCEBI JIBIBEHTOCAHTYEU PJIIIOB
AMHPUJI YEBCbl EIPCOOKOTHB
OITYYJIC_ BOOHEB OXKAEOHELIEUH
EIIUAHUPJINTEYABPB CEBIHA JIO
APABHPCBEEOAB 3AHSIA KMPEU
A_JITABIOOJICO TB_IIEEHECT b
®U 3UMMYBLIHYYBK E JIbIIBIIBUY
BP ECJIEU TIIXPOU 3BYAJIHYA

. UTAAMIEE TBI'YPPCBLE OP3BB

. ABAPHCUAA HEJIBEJIEPIIEOU HC
. JIOTIK_COIIAJIEYHJI TMHUOWXKE T
. JIYA3USIHCA JTAEAU HIPOEOHT
. C_OSIHB_CbCJIAABPYEAPTOIJIEC

. 3LIA®UIIPAJIOEHX OBbH_JJAPBOHA
. KBE_TAYMB bC3EJHE3MAOP TY

. _EAJISIPAHBSIAUJIA EPIIECAHB U

. W _EHTP3U_OKEBHOJUIELLIA WMII
. POBJIOEBIIC_ MCXbA__MBIICHUOT
. ECIIHOI'TEAHH HEOBMP EYHIITE
. MECTOBO HUUHJIAETWXICOIIB
. HAMAEOBUIIHE HBEAHI'T M3JIA
. TI BUPJUTLHEB_OI1 OIT3/IEBLITEA

. MJIOOUTEb CMT HAJTECYBEXHO
. AUHAJDKHOJIELLI® 3U YAPObLCHE

4.2 udp 1BOIHOI MepecTAaHOBKH

IIpumep pemenus:

Jlan

ump-teker: BIOEUTTOY CHCOPUTPHAUJIBH E

TekcT comepKuT 25 CUMBOJIOB, YTO MO3BOJISET 3aMCaTh €r0 B KBAAPATHYIO

MaTpHILy 5X5. U3BECTHO, YTO MU(poBaHKE MPOU3BOIUIOCH CHaYaja Mo CTOJI0IaM,

a 3aTEM I10 CTPOKaM, CJIEOBATEIbHO, paciin()poBaHUE CIENYET IPOBOJUTH TEM KE

CIIoco0oOM.

bl

—
Tl Q] O O
| O| ¥l H
<}
=L Al 3
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A b H E

HpOI/ISBOI[I/IM aHaJIN3 COBMECTUMOCTH CMMBOJOB. Eciu B IIpUMEPC CTOJI6IIO-

BOIl MepecTaHOBKH MOXKHO OBLIO JIETKO MOA0OpPaTh HYKHYI0 KOMOMHAIIMIO MTyTEM

nepebopa, TO 3/1€Ch JIydllle BOCIIOJIb30BaThCA TaOJIMIEd 4acTOT OYKB PYCCKOTO

A3bIKa (CM. HpI/IJ'IO)KeHI/IC). I[J'I}I OIITUMHU3AINN CKOPOCTHU BBIIIOJIHCHUA 3aJlaHHA

MOKHO MPOBEPUTH BCE KOMOMHAIMKU OYKB TOJBKO B MepBOiM cTpoke. Ilomyuaem

OE-15, OU-12, ET-33, TE-31, 4YO-x, EO-7, Ubl-x, Obl-x, ThbI-11, T4-1, UE-23

(rme x - 3ampenieHHas KOMOMHAIIHS).

U3 IMOJIYUYCHHBIX PC3YJIbTATOB MOKHO IIPCAIIOJIOXKUTL CIICAYIOIYIO KOMOM-

HAIMIO 3aMeHbI cToromoB 24 35 1:

0 |u E T bl
o |_ e T
C P ERE! H
P A |H |u |T
b _ H |E i}

Teneps HEOOXOUMO MEPECTABUTH CTPOKU B HY>KHOM mnopsiike. 3 24 5 1:

C P O |4 H
o |_ y C T
P H |u T
b _ H |E il
o |u E T bl

[Tonyuaem ocmbicnenssiid TekeT: CPOUYHO YCTPAHUTD HEJOYETDI

3aganue: PacumdpoBars ¢ppa3sy, 3amimdpoBaHHYIO JBOMHON IMepecTa-

HOBKO# (CHa4a/1a ObLIM NEepPecTABJIEHbI CTOJI0LBI, 32aTeM CTPOKH)

1.

CSICE__JIYHBIMAKKHHOTSITYYATH
MCEDI_JILIBEHTOCAHTYEU PJIIOB
AMHPUJI_ YEBCbl EIPCOOKOTHB
OIMUYJIC BOOHEB_O>XAEOHELIEWUH
EIIMAHUPJINTEYABPB CEBIHA JIO
APABHPCBEEOAB 3AHSIA KMPEU

A _JITABMOOJICO TB IIEEHECT b
®U 3UMMYBLIHYYBK E JIbIIIBIBYY
BP ECJIEM TIIXPOU 3BYAJIHYA
LITAAMIIEE TBI'YPPCBBLE OP3BB

. ABAPHCYAA HEJIBEJEPIIEOI MC
. JIOTIIK_COMAJIEYHJI TUHUOWXE T

JIYA3USIHCA JTJIEAUW IIPOEOHT
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14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

C_OSIHB_CbCJIAABPUEAPTOI'IEC
3IMIAGUIIPAJIOEHX ObH JAPBOHA
K2E TAYMB bC3EJHE3MAOP TV
EAJISIPAHBSIAUJIA EPIIECAHB Y
U _EHTP31 OKEBHOJUIEIIA WMII
POBJIOEBIIC MCXbA _WBIICHUOT
ECJJHOI'TEAHH HEOBMP EVHIITE
_MECTOBO HUMHJIAETIK]ICOIB
HIUAEOBUIIIHE HBEAHIT U3JIA
Il BUPJJILHEB OIl OII3JIEBLITEA
MJOOUTEbL CMT HAJTECYBEXHO
AUHAJDKHOJIELI® 3U YAPOBLCHE

4.3 IIIA®P MIPOCTOMN 3AMEHBI

Kpunroananu3 mudpa npocToii 3aMeHbl OCHOBaH HA MCHOJIb30BAHUH CTaTH-

CTHYCCKHUX 3aKOHOM€pHOCT€ﬁ SA3bIKA. TaK, HaIllpuMCp, U3BCCTHO, YTO B PYCCKOM

A3BIKC 4aCTOTHI 6YI(B pacipcaciaCHbl CJICIYIOIINM 06pa30M:

Tabmuna 4. YactoTsl OYKB pycckoro si3bika (B 32-0yKBEHHOM aj(aBUTE CO

3HAKOM Mpooena)

-0,175 |0 0,090 |E,E 0,072 |A 0,062

1 0,062 |T 0,053 |H0,053 |CO0,045

P 0,040 |B0,038 |J10,035 |KO0,028

M 0,026 |1 0,025 |I10,023 |V 0,021

510,018 |b10,016 |3 0,016 b,b 0,014

50,014 (10,013 [40,012 [110,010

X 0,009 |2K 0,007 |KO 0,006 (I1I 0,006

11 0,004 |111 0,003 |2 0,003 |® 0,002
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0,2

0,18

0,16 -

0,12 -

0,08 -

0,06 -

0,04 -

0,02 -

WO L gWYX®MSSYSSIOCOUR>8X I 30835 mQx
L o

Pucynox 6. /[narpamma gactoT OyKB pyCCKOTO SI3bIKa

JUist monmy4yeHus: 00jee TOYHBIX CBEAEHUI OO0 OTKPBITBIX TEKCTaX MOXKHO
CTPOUThH U aHaIU3upoBaTh Tabmuubl k-rpamm npu k>2, onHako 115 y4eOHBIX 1ie-
Jeil BIOJIHE AOCTATOYHO OrpaHM4MThcs OurpamMmamu. HepaBHoBeposiTHOCTH K -
rpamMm (M Jaxke CJIOB) TECHO CBA3aHA C XapaKTEPHOU OCOOEHHOCTBHIO OTKPBITOTO
TEKCTa — HAJIMYMEM B HEM OOJIBLIOTO YKCiia MOBTOPEHUHN OTAEIbHBIX (parMeHTOB
TEKCTa: KOpHEH, OKOHYaHuM, cypdukcos, cioB u ¢pa3. Tak, A pyccKoro si3bka
TaKUMHU TMPUBBIYHBIMUA (parMeHTaMH SBIISIIOTCS HauOoJee YyacThle OMTpaMMbl U
TPUTPAMMBIL:

CT, HO, EH, TO, HA, OB, HH, PA, BO, KO,

CTO, EHO, HOB, TOB, OBO, OBA

[Tone3noit siBnseTcs nHGOPMAITUS O COYETAEMOCTH OYKB, TO €CTh O MPEIO-
YTUTENBHBIX CBA3SIX OYKB JIPYT C APYroM, KOTOPYIO JIETKO U3BJIeUb U3 TaOIUIl Ya-
CTOT OUTpaMM.

Nwmeercst B Buay Tabiuiia, B KOTOPOM ciieBa M CHpaBa OT KaXJIOH OYKBBI
pacrnosiokeHbl HauboJiee MpeAnouTuTeNbHbIe "cocenu” (B mopsake yObIBaHUS Ya-

CTOTBI COOTBETCTBYIOIIUX OWrpamMm). B Takux Tabnumax OOBIYHO YKa3bIBAETCS
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TaK)Ke J0JIsI TJACHBIX U COTJAcHBIX OYyKB (B MPOLIEHTAaX), MPEIIIECTBYIONINX (MIH

CJIEAYIONINX 3a) JaHHOU OYKBE.

Ta6muma 5. Tabnauiia yacToT OUrpaMM PYCCKOTO SI3bIKa

YACTDH 1
Alb |BI|T' |A|E [K(3 (U [N |K |JT [M|H |O |IT
A |2 [12|35|8 (14 |7 |6 (157 |7 |19 (27|19 |45 |3 (11
b |5 9 (1 6 6 2 |21
B (351 |5 |3 (3 |32 2 |17 7 (1013 |9 (58 |6
r |7 3 (3 5 1 |5 1 |50
I |25 3 (1 |1 |29(1 |1 |13 1|5 |1 (13223
E (2 (9 |18 |11 (27 |7 |5 |10 (6 |15 |13 (35|24 |63 |7 |16
XI5 1 6 (12 5 6
3 (351 |7 (1 |5 |3 4 2 (112 19 [9 1
u 4 (6 |22|5 (10|21 |2 (23 (19 |11 |19 (21|20 |32 |8 |13
nuil |1 |4 |11 |3 1 (2 (4 S (1 )2 |7 (9 |7
K l|2411 |4 1 4 11 |11 |26 1 14 |1 (2 |66]2
J (251 |1 |1 (1 (33]2 [1 (36 112 |1 (8 [30]2
M |1812 |4 |1 (1 (211 (2 |23 3 (1 |3 |7 [19]5
H (541 |2 |3 (3 (34 58 3 1 |24 |67 (2
O [1 |28 |84 |32 |47 |15 |7 (18 (12 (29 |19 |41 |38 |30 |9 |18
I |7 15 4 9 1 (46
YACTDB 2
P |C|T |V |® |X Y |II (I (bI (b |D [IO |4
A |26 |131)27|3 (1 |10 7 (10 |1 2 6 (9
b |8 |1 6 1 (11 2
B |6 |191|6 |7 1 2 |4 |1 |18 |1 |2 3
r |7 2
g 16 |8 |1 |10 1|1 5 |1 1
E 391373313 |1 |8 7 13 |3 111 |2
XK 1
3 13 |1 2 4 4
n 111129129 |3 |1 |17 111 (1 1 |3 |17
n |3 |10 2 3 |2
K |10 |3 |7 |10
J 3 (1 |6 4 1 2 (30 4 19
M2 |5 |3 |19 1 2 511 |11 3
Hil |9 |9 |7 1 2 36 |3 5
O |431501(39 13 |2 |5 12 (4 (3 2 3 |2
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YACTbH 4

17

21

2

1

1

16

1

16

10

1

7

10

11 (82 (6

14

11

PlclT[v]e [X[oguwulel b [ 104

1

1

P |1 |5 |9

C |4

T |26 |18 |2

vy |7

X 13 |4 12 |2

bl |3 |9 |4

IO

A |3 |6
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IIpuMep kpunroanaausa mWudpa 3aMeHbl

N3BectHO, uTo 3ammudpoBano ctuxotBopenue P. Kunmnra B nepeBoge C. 4.
Mapmaka. IlludpoBanue 3akmoyanoch B 3aMeHE KaKIOW OYKBBI Ha JIBy3HAuHOE
gucio. OTnenbHbIE CI0Ba pa3/ieieHbl HECKOIBKUMHU MIpoOesaMu, 3HaKH MpenrHa-
HUS coxpaHeHbl. Tabnuia 4acToT OyKB PyCCKOTO sI3bIKa MPUBE/ICHA BHILIE.

29 151017 29 22 25 31 15 33 35 41 43 45 35 57 45 2517 59 15 10 25 41
2569,59 7829822578 251715108890 78 25622522 1057 7379 3567 78
90 88 29 45 35 29, 54 57 90 31 90 73 22 88 15 88 29 15 17 69 41 25 15, 70 17 90
574359 1578156222 2517572569 881582 17 25 88 2945 35...

[ToncunTaeM yacToThl MKUPPOOOPA30OBAHUIA:

O6o3Hauenue | 29 |15 (10|17 |22 | 25|31 |33 |35|41 |43 |45 |57
KonnuectBo 7 10 | 4 7 |4 12 | 2 1 5 3 2 4 5

O6o3Hauenne | 59 | 69 | 78 | 82|88 |90 |62 | 73|79 |67 |54 |70
KonnuectBo 3 3 4 2 6 5 1 2 1 1 1 1

N3 Tabnuiia yacToT OYKB PyCCKOTO Si3bIKAa BUJIHO, YTO Yallle BCErO BCTpeya-
ercst OykBa O, Ha BropoMm Mecte E. B Hamem mudp-Tekcre yaiie BCEro BCTpeya-
etcst o0o3Hauenue 25 (12 pa3), Ha BTopoMm Mecte unaer oboznauenue 15 (10 pa3s),
OCTaJIbHbIE 0003HAYEHUSI UM CYIIECTBEHHO YCTymaroT. [loaToMy MoOkeM BBIABH-
HyTh runotesy: 25=0, 15=E. Ognako, TeKCT y HaC HE OYEHb OOJBIION, TOITOMY
3aKOHOMEPHOCTH PYCCKOTO $I3bIKa MPOSIBIISIIOTCS B HEM HE 00s3aTEIHHO B CTPOTOM
COOTBETCTBHUM C TaOJUIIEH 4acTOT OYKB PYCCKOTo si3bika. [loaToMy BO3MOXKEH U
BapuaHT: 25=E, 15=0. Ho Toraa nocneaHee cioBO B TPEThEH CTPOKE UMEET OKOH-
yanue EO, uTo BO3M0OXHO, HO Bce ke 0osiee BeposiTHbIM BapuanT OE. Utak, Oyaem
paboTaTh ¢ TeKCTOM, cuutasi, uro 25=0, 15=E.

Tenepb HAaM TOMOKET 3HAK MpenuHaHus: «29, ...». KpaliHe MaioBEepOsTHO,
yTOOBI 3arsiTasi CTosuIa mocje corjacHoi. Urak, 29 — riacHas, mpudeM BeposiTHEE
Bcero 29=1 unm 29=A, T.x. rnacueie f, 10, O, ¥ BcTpeuaroTcss B OCMBICIEHHBIX
TEKCTaX Ha PyCCKOM SI3bIKE HAMHOTO pexe, ueM M u A, 9To He TPOTUBOPEUHT Tal-

JIUIIE YacTOT MH(p-TEKCTA.
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B mnocneaneit crpoke: 88 15, no 15=E, cnenosarenbHo, 88 — coriacHas,

npudeM HaubOosee BepossiTHele 3HaueHus — 3to H m T. Urak, 25=0, 15=E, 29=A

A H
(H j , 88= (T ] Teneps TpeThe CIIOBO B TPEThEH CTpOKe UMeeT 4 BapuaHTa:
J 29=U, 88=H: 22HEHMUWE
J 29=U, 88=T: 2TETHUE
. 29=A, 88=H: 22HEHAE
. 29=A, 88=T: 22TETAE

N3 paccMOTpEHHBIX BAPUAHTOB JIUIIb OAWH SBJISIETCA OCMBICICHHBIM, U OH
MO3BOJISICT HAWTH 3HaueHue 22. Umeem: 22=M u TpeThe CI0BO B TPEThE CTpoKe M
HEHMNME.

Teneps paccMoTpuM BTOpOE CiI0BO B niepBoit cTtpoke. E 10 17 U, npuuem 10
u 17 — cornacuele, u 310 He M u He H. Haubonee BepositHoe cioo E C JI U, T.e.
10=C, 17=JI. KoneuHo, eciii Mbl, IpOJIOJKasi paboOTaTh C TEKCTOM, BAPYT IONIY-
YUM «HEYUTAEMOE» CJIOBO, TO MPUJETCS BEPHYTHCS K 3TOMY dTaIly U PacCMOTPETH
npyrue BapuaHTbl. OJHAKO, 3TO MaJIOBEPOSTHO, MOCKOJBKY BPSJ JU B CTUXOTBO-
penuu 6bu1H ciioBa Hanogaobue EP T U, E BJI U u 1.1m.

anee, nepBoe cmoBo BTOpou cTpoku: 59 78 U, npuuem 59 u 78 — cormnac-
Heie, 1 3T0 He C, He JI, He M u He H. Tak uro 310 cioso II P U, T.e. 59=I1, 78=P.
Torna mectoe cnoBo nepBoit ctpoku 45 O JI IT E, uro naer 3nauenue 45=T u To-
raa npu 57=B nonywyaem ¢parment «...B T O JI IT E...». Takxkxe BTOpO€ CIOBO
nocnenueit crpoku IT E P E 62 naet Ham 3Hauenue 62=]1.

Hanee paccMoTpum Hayano BTopol cTpoku: «IIP M 82O POJIECH90 P
O 1 OM ...». U3 Hero caenyer, uto 82=K u 90=A.

3Hag, uyto 82=K, mocmoTpuMm Ha camoe nocieanee cioBo K JIO H U T 35,
OTKyJa CTaHeT SICHO, 4TO 35=Dh.

ITepen mocnegHel aTakoil BBINIUIIEM TEKCT, 3aMEHsISl M3BECTHBIC 0003HaUe-

HUs OyKBaMH.
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NMECIMNMO3IE33b4143THBbBTOIJIIE CO41 0 69,
INIPUKOPOJIJECHAPOAOMCB7379b67TPAHUTDb
N,54BA31A73MHEHMNEII694] OFE,
70JIAB43ITEPEAMOJIBO6OHEKIJIOHHUTGS...

N3 nocnenneit ctpoku: 69=I0, torna ciosa JI O 41 O Eu C O 41 O IO
onpenenstor 41: 41=b. Teneps u3 uerBeproro ciosa nepoi crpoku b 43 T b no-
ay4daeM, uto 43=bl. A nepBoe cioBo u3 nocneaueit crpoku 70 JI A B bl —ato I' JI
A B bl. Cnogo B nepoii ctpoke M O 31 E 33 b yraasiBaercs u3 konrekcra: M O
K E I b, T.e. 31=X, 33=III. Teneps BTOpO€E CIOBO B TPETHEN CTPOKE 3AMUIIETCS
kak 54 B A K A 73, otrkyna, ¢ yuetom koHTekcTa: 54=Y, 73=4. Ilocne 3toro
OKOHYaHHUE BTOPOM cTpoku umeeT Bua «... CB A 79 b 67 P A HU T by». Jlerko
onpenensoTcs OykBol 79=3, 67=X.

Otser: U ECJIM MOXEIIb BbITh B TOJIIIE COBOIO, ITP1 KOPOJIE
C HAPOJAOM CBA3b XPAHUTH U, YBAXKAA MHEHUE JIFOBOE, T'JIABbBI
[TEPEJI MOJIBOIO HE KJIOHUTHb...

3ananusa: PacmugppoBars tekcr. Kaxknoi OykBe andaBuTa cOOTBET-

CTBYeT JABY3HAYHOE YHUCJIO.

1 58 62 32 3999 31 29 58 72 62 99 58 13 54 15 56 31 63 39 72 84 15 13 56 77 15 82 56
56 56 58 54 29 77 56 — 39 99 56 31 56 7732 12 15 54 31 48 7663 1552 13 39 72 39 5416 7239 32 72
62 58 58 15,37 62 7752 39 13 39 72 39 32 3931 62 54 39 77 84 39 21 31 3916 72 62 99 58 13 15 54
56 13 4616 39 58 13 95 16 15 13 62 12 46 31 39 6272 15 77 54 56 13 56 6284 31 39 32 56 7658 63 62
7233 62 12 39 54 62 33 62 58 52 39 9199 62 29 13 62 12 46 31 39 58 13 56.56 31 63 39 72 84 15 82
56 39 31 31 48 6213 62 76 31 39 12 39 32 56 5616 72 39 33 31 3954 39 53 12 565437 56 77 31 62
58,3937 72 1577 39 54 15 31 56 62,16 72 39 56 77 54 39 99 58 13 54 39,39 13 52 72 48 5433 62 12
3954 62 52 9531 62 37 48 54 15 12 48 6254 39 77 84 39 21 31 39 58 13 5616 3958 52 39 72 39 58 13
5616 39 12 95 33 62 31 56 295639 37 72 15 37 39 13 52 6256 31 63 39 72 84 15 82 56 56,1513 15 52
21 6216 3915 54 13 39 84 15 13 56 77 15 82 56 5616 72 39 56 77 54 39 99 58 13 54 62 31 31 48
76,9516 72 15 54 12 62 31 33 62 58 52 56 765656 31 48 76 16 72 39 82 62 58 58 39 54.

2. 3925 20 34 82 6366 46 35 20 25 828639 51 74 35 51 66 20 4437 25 27 51 35 44 20 90 37
51252551 6391 20 11 37 46 4825 20 37 61 51 14 82 8266 82 3529 82 91 25 5174 51 24 78 51 24 59
46 86 51 44 74 20 25 37 37,37 44 82 31 11 37 82 51 46 25 51 34 82 25 37 828637 25 27 51 35 44 20
90 37 51 25 25 48 4446 82 78 25 51 14 51 18 37 59 44,51 74 82 35 20 90 37 59 446690 82 25 25 48
44 3761 10 44 20 18 20 44 37,8661 20 25 86 51 39 66 86 51 44 1066 82 86 46 51 35 10 3766 51 46 51
39 51 6366 39 59 91 37.56 46 51 86 20 66 20 82 46 66 5924 35 10 18 37 7851 35 18 20 25 37 91 20
90 37 63,4651,66 51 18 14 20 66 25 5135 82 91 10 14 29 46 20 46 20 4435 20 91 14 37 56 25 48 7837
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66 66 14 82 24 51 39 20 25 37 63, 35 10 86 51 39 51 24 37 46 82 14 3744 25 51 18 37 7837 9125 37
7891 25 20 31 4651 61 51 66 25 51 39 25 48 7839 37 24 20 78 10 18 35 51 91,25 5125 82 10 24 82 14
59 31 4624 51 14 42 25 51 18 5139 25 37 44 20 25 37 5924 20 25 25 48 4439 51 74 35 5166 20 44,66
56 37 46 20 59,56 46 5151 61 82 66 74 82 56 82 25 37 8237 25 27 51 35 44 20 90 37 51 25 25 51
6361 82 91 51 74 20 66 25 51 66 46 3725 8237 44 82 82 4666 44 48 66 14 20,82 66 14 3751 46 66 10
46 66 46 39 10 82 4639 37 24 37 44 20 5910 18 35 51 91 20.

3.7429 2327 1799 71 254932 29 34 27 63 32 25 17 99 60 62 25 34 95 29 53 59 82 27
712977993427911799 714999271560 322550271762 27952750 259132597795
29 50 25 99 59,25 99 74 29 53 2559 17 99 25 91 23 49 71 25 17 99 604925 34 32 25 71 95 27
82 27 32 32 2529 50 17 25 15 77 99 32 59 7762 95 25 53 95 29 23 32 25 17 99 60 34 15 35 17
2799 27 71 25 12 2599 95 29 45 49 74 29. 62 95 27 63 34 2771 17 27 12 25,50 27 17 62 27 95
2750 2591 32 29 3595 29 50 25 99 29 17 29 82 49 8362 2517 27 50 2762 95 25 34 59 74 99 25
7150 27 53 25 62 29 17 32 25 17 99 4917 71 35 53 29 32 2917 32 29 15 49 23 49 27 8232 29 34
27 63 32 2595 29 50 25 99 29 77 10 27 12 2525 50 25 95 59 34 25 71 29 32 49 3549 95 27 53
27 95714995 2571 29 32 49 27 8274 95 49 99 49 23 32 89 837425 99 74 29 53 5950 15 25 74
257162 49 99 29 32 49 354953 29 62 25 82 49 32 29 77 1049 83591799 952591 1799 71.34
153562 25 17 15 27 34 32 49 8325 62 99 49 82 29 15 60 32 2562 95 49 82 27 32 27 32 49 2734
49 17 74 2571 89 8382 29 17 17 49 71 25 7112 25 95 35 23 27 9153 29 82 27 32 89.74 29 23
27 17 99 71 2549 32 29 34 27 63 32 25 17 99 60 95 29 50 25 99 8934 25 17 99 49 12 29 27 99
17 3525 62 99 49 82 49 53 29 67 49 27 9162 95 25 12 95 29 82 82 32 25 12 2525 50 27 17 62
27 23 27 32 49 35.

4. 48 2318 40 94 35 62 53 94 25 53 15 3591 35 40 35, 52 23 5253 40 3594 35 40 2394 23 91
52 94 49 24 23 84 8994 23 64 55 53 15 18 53 91, 24 53 88 23 62 12 25 7694 2364 35 24 49, 35 9449
88 5348 94 23 24,41 91 3591 23 5231 49 15 53 91. 47 91 3541 49 62 84 91 62 3535 91 41 23 84 91
2531 29 24 3564 35 27 35 88 5394 2391 35,52 35 91 35 55 35 5335 9425 84 64 29 91 23 24,52 35
40 15 2348 23 62 53 55 94 49 2448 2349 40 35 242541 49 91 8994 5394 23 24 53 91 53 24 94 2315
5362 49 12 52 49,12 53 15 12 49 6053 18 4994 23 62 84 91 55 53 41 49.53 40 3594 35 40 23,62 29
48 62 23 6284 62 35 25 1815 62 25 88 53 94 25 53 18 52 35 24 53 31 23 94 25 53 62 35 48 15 49 27
23,64 3524 49 41 25 24 23 3591 55 23 88 53 94 94 29 7684 25 40 94 23 243564 55 53 64 38 91 84
91 62 25 2594 2364 49 91 25 2564 35 41 91 256291 4988 5384 53 52 49 94 15 4949 15 23 55 25 24
23 84 8935 31 3541 91 35 —-91 35.52 23 52 35 76-91 3564 55 53 15 18 53 918440 24 49 27 25 1884
91 4952 35 1835 91 24 53 91 53 246291 53 18 94 35 91 49.

5. 79 6131 96 28 35 85 5226 30 24 21 52 85 59 49 79 30 88 7949 30 52 79 59 85 26 30
24 21 59 85 42 79 88 61 28 35 86 5096 28 52 30 50,24 30 96 74 21 59 9059 30 96 30 24 85 61
8626 96 8588 79 96 79 24 61 79 1128 52 79 78 31 85, - 21 50 30 96 85 31 21 61 59 31 85 1126
79 24 96 79 59 35 79 31 5996 30 31 52 21 50 61 79 1131 21 96 35 85 61 31 85,2126 79 78 30
50 2867 868561 30 35:35 79 24 2467 79 28 24 30 61,35 96 85 61 21 24 69 21 35 9052 30 35,61
79 96 50 21 52 90 61 86 1196 79 59 35,42 24 79 96 79 49 86 1149 30 59,49 79 52 79 59 8669
49 30 35 2159 26 30 52 79 1126 46 30 61 85 69 86,88 79 52 28 67 86 3088 52 21 42 21,96 79
49 61 86 3067 30 52 86 3042 28 67 86,42 21 88 79 96 30 52 79 3052 85 69 79,61 3085 59 26 79
96 78 30 61 61 79 3024 21 74 3061 21 50 30 31 79 5061 2149 79 42 96 21 59 35 61 86 30 26 96
86 29 85 31 85..

6. 56 27 54 54 27 56 51 32 82 16 63 49 27 63 11 30 73 35 23 54 89 70 27 63 27 493270
3516 97 82 16 67 73 27 51 30 56 32 6370 29 63 27 49 32 73 29 5473 2748 29 13 29 82 56 82
27 9554 27 35 27 18 51 29,97 56 2770 29 63 305151 35 15 63 89 48 16.16 63 15 11 51 3082
2949 65 27 54 32 63 304929 61 2763 32 48 30-27 56 51 35 15 56 30 233227 11 70 27 35 27 18
32 56 29 63 89 82 30 23,27 82 3051 30 5111 1573 35 29 54 70 27 49 65 32 38 30 63 3073 35 32
23 56 82 16 6770 49 56 35 29 97 16.82 27 49 51 27 1351 29 54 3027 8227 73 16 49 56 32 6370
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29 63 27 49 32 73 29 54 82 15 9516 73 27 353270 15 56 30 38 32 6332 92-73 27 5411 30 61 30
18 82 32 51 3049 63 27 18 29 82 82 16 67 61 30 92 29 56 16.27 8249 16 82 16 6361 30 92 29
56 1673 27 5413 15 24 51 163270 92 27 24 29 6373 2749 56 16 73 29 82 89 51 30 13.

7. 3428 68 91 1383 10 65 27 6849 10 26 65 27 68 75 26 39 785375 83 53 18 26 36 62
91.26 10 74 53 1349 10 83 10 65 5353 36 68 72 28 1028 13 18 86 10 27 53 75 3983 6857 26 18
10 91535736 53 6528 68 91 10,83 68 75 27 1334 13 24 13 18 53 36 74 5336 10 74 10 36 57 36
13,83 68 74 1091 10 91 1036 1368 26 74 18 62 34 10 27 1036 10 75 26 13 86 3968 74 36 10.83
18 10 34 28 10,26 57 2650 62 27 6883 68 65 57 86 13.26 57 2649 10 83 10 65 5334 19 13 27 53
75395334 75 1375 68 50 68 1583 18 68 83 53 26 10 27 53.49 10 83 10 65 5310 27 74 68 72 68
27 44,83 68 28 72 68 18 13 34 80 13 72 6891 10 75 27 10,83 68 26 10,75 26 10 18 68 1568 28
13 86 28 625313 96 1327 13 74 10 18 75 26 34-91 13 36 26 68 27 1053,74 10 86 13 26 75 44,34
10 27 13 18 39 44 36 74 53.3483 18 53 65 68 86 13 15 26 13 91 36 68 26 53 96 10,5318 44 28
68 9123 26 68 2628 78 75 75 10 36 28 13 18-34 26 44 36 57 2772 68 27 68 34 573434 68 18 68
26,23 26 10 74 53 1572 18 53 47 — 75 26 13 18 34 44 26 36 53 74,86 28 57 96 53 15,74 68 72
281018 10 36 13 36 68 1386 53 34 68 26 36 68 1353 75 83 57 75 26 53 2628 57 65.

8.4534 26349777 34 47 49 67 14 22 49 6747 34 49 39 77 6953 89 26 1097 10 49 10 77
45 53 31 10 14 10 47 22.17 90 56 14 34 77 67 49,49 67 75 49 1053 14 5349 26 90 47 10,77
3439 47 56 34 3156 26 67 52 34 13 10 84 22 5377 34 47 49 67 14 22 49 67 28 34 84 26 67
31,67 49 10 97 90 31 10 14 53 47 223128 70 89 49 53 9314 10 56 10 9356 47 10,5345 34 84 90
26 34 93 69 58 37 28 67 31 10 7047 84 10 14 22 77 10 7053 89 14 10,3190 47 39 77 39 31 75
5347 22,47 14 67 31 77 6713 10 14 67,53 9734 89 6728 67 26 69 90,31 56 26 90 47 49 53 31
10 14 1013 34 26 84 31 3453 97 26 70 69 77 39 5869 67 97 39 28 67 26 24 53 70,53 14 5356 26
67 49 10 53 77 10.97 10 84 34 2839 52 53 84 67 89 6797 31 34 26 22 49 1052 26 67 47 10 14
533156 34 45 2269 14 7047 13 53 89 10 77 53 7028 39 47 67 26 10,5353 89 26 1077 10 45 53
7710141047 2247 77 67 31 10.

9. 8149 86 49 1273 92 5081 50 15 5062 47 4915 56 50 51 7673 33 94 7615 94 65 81 47
76.94 76 47 49 81 47 76,15 7662 47 76 2628 16 5162 76 2628 76 51 70 58 76 2673 86 65 84 76
94,47 7615 94 65 81 47 7615 56 50 51 76.24 16 51 7062 76 49 2694 76 86 76 28 94 3362 49 47
1765 84 4915 76 92 15 49 6247 4924 86 49 51 70 96 50 51 50.56 76 31 73 5047 49 62 47 76 31
7624 76 73 65 62 50 513386 49 58 33 5115 56 50 567 065 62 47 16 62.47 65,47 50 73 7684
4943 76 56 7081 56 76-56 7673 49 51 50 56 70...1724 76 58 49 519294 76 51 51 49 73 84.76
94 50 12 50 92 58 33 15 709294 50 28 33 47 49 56 496586 49 94 56 76 86 50,1773 49 86 84 50
5115176592 49 86 49 47 47 76.86 49 94 56 76 86 76 6228 16 51 5062 76 51 76 73 50 1784 49
47 96 33 47 5028 50 51 70 12 50 94 76 92 15 94 76 31 7692 76 12 86 50 15 56 50.94 76 31 73
501792 76 58 49 51,76 47 5081 56 76-56 7615 76 15 86 49 73 76 56 76 81 49 47 47 7624 33 15
5051 50,62 76 84 49 5647 76 92 16 2665 94 50 12.

10. 2043 40 13 1591 31 5475 31 91 12.88 56,88 40 29 1571 3113 1591 124991 15-91
1529 31 54 40 91 12...1715 61 69 31 44,2075 15 36 31 546275 25 15 29 84 65 31 25 56.90
4415 62 40 43 40 54 65 2088 31 17 58 65 15 62 90 2690,75 15-17 90 29 90 44 15 44 56,88 31
29 40 54 31 62 90 2649 31 54 15 17 31 621791 31 44 88 58 1315 49 62 40 13901725 15 43 15
17 15 4436 40 25 34 90 62 3188 4036 31 31.15 8862 56 25 90 5449 91 15-91 1515 49 31 88
1275 25 1591 90 17 88 1575 40 13 88 56 69 31 31.29 40 71 3117 15 88 20 84 69 31 31.56 17
90 29 31 1744 31 88 20,75 25 15 29 84 65 31 2588 31 65 62 15 54 12 62 1544 90 88 56 9175 15
44 56 49 40 54 65 20,17 65 91 40 17 54 20 2015 91 17 90 65 36 56 8449 31 54 84 65 91 1288
4044 31 65 91 15,88 1517 65 3171 3117 43 20 5465 31 61 201725 56 62 90,43 40 91 56 36 90
5465 90 52 40 25 31 91 569043 40 52 15 17 15 25 90 54.
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11. 65 27,67 40 58 34 11 4727 4227 45 82 34 11 14 4914 89 95 47.65 14 90 36 89 3434 67 36
90 36 45 67 11 36 65 65 34 89 34,11 17 82 34 67 1924 3495 40 45 17 34 45 82 36 24 65 14 7025 36 82
3490 36 73.70 34 67 4945 67 95 40 65 40,17 34 45 95 36 24 1458 34 67 34 95 34 7334 65 1445 36 73
9040 4517 9536 59 47 11 40 82 14,24 40 11 65 341465 40 24 36 42 65 3417 34 24 25 49 67 4040 25 36
95 14 58 34 45 40 25 14,69 67 3411 45 3642 3645 27 11 36 95 36 65 65 40 4924 36 95 42 40 11 40,90
82 36 6534 34 65,4558 34 36 7345 34 11 36 67 45 58 14 7345 34 31 6317 34 24 24 36 95 42 14 11 40 36
6765 34 95254082 19 6547 3624 14 17 82 34 25 40 67 14 90 36 45 58 14 3634 67 65 34 32 36 65 14
49,17 34 65 36 25 65 34 89 2765 40 82 40 42 14 11 40 36 6767 34 9589 34 11 82 31,17 9514 4547 82
40 36 6765 4089 40 45 67 95 34 82 1459 40 82 36 67 65 47 3667 95 27 17 17 471434 59 25 36 65 14 11
40 36 67 454917 95 34 18 45 34 31 63 65 47 25 1424 36 82 36 89 40 56 14 49 25 14.4017 34 67 34 25
2763 24 36 45 1965 14 58 40 5865 3617 34 82 40 89 40 36 67 45 4965 36 82 36 89 40 82 19 65 3417 95
365947114067 194534 11 36 67 4558 14 2559 34 36 11 47 2517 82 34 11 56 40 25,25 34 95 45 58
14 2524 19 49 11 34 82 40 257.36 42 36 82 1490 67 34-45 58 40 65 24 40 8295 40 63 89 34 95 14 67 45
4917 341734826534 73...

12. 14 701465 3659 47 82 34,4058 40 5842 36.17 95 34 45 67 34-65 40 17 95 34 45 67
3432 36 45 67 36 95 3425 27 42 14 58 34 11,65 4011 14 24-45 67 40 65 24 40 95 67 65 47 3636
11 9534 17 36 34 14 24 47,4563 40 17 40 24 65 34 89 36 95 25 40 65 45 58 14 25 1440 11 67
34 2540 67 40 25 14,14 67 40 82 19 49 65 45 58 14 25 1440 58 11 40 82 40 65 89 40 25 14,32
11 36 24 45 58 14 25 1459 40 63 27 58 40 25 14,59 36 82 19 89 14 73 45 58 14 25 1425 14 65
40 25 14,18 95 40 65 56 27 63 45 58 14 25 1445 14 89 40 95 36 67 40 25 141432 11 36 73 56
40 95 45 58 14 25 1490 40 45 40 25 14.17 95 36 24 25 36 67 4745 65 40 95 49 42 36 65 14
49,11 63 49 67 47 3617 3434 67 24 36 82 19 65 34 45 67 14,25 34 42 65 3459 36 6334 45 34 59
47 7070 82 34 17 34 6717 95 14 34 59 95 36 45 67 141195 40 63 65 47 7058 34 65 56 40 7036
11 95 34 17 4758 40 5882 36 89 40 82 19 65 34,67 40 581465 4090 36 95 65 34 2595 47 65 58
36-58 40 58,45 34 59 45 67 11 36 65 65 34,1417 95 34 14 63 34 32 82 3467 95 27 24 40 25
1465 36 11 36 24 34 25 47 7025 40 63 27 95 2714 65 67 36 6524 40 65 67 34 11"

13. 60 46 5746 52,28 15 57 3912 32 60 32 3246 5752 55 30 12 61 11 55 57 32 12 41,37 46 60
37 329152 32 11 55 12 32 75 4646 5730 32 20 15 75 46 25 99 20 52 32 52 52 4667 55 255512 12 32
12 3952 19 6352 99 57 32 3675 46 12 61 28 75 99(18 32 37 57 3952 99 57 32 3667 46 60 32 25 63
159991 32 57 25 46 60 46 3660 19 37 46 57 1937 67 99 25 55 12 3930 25 15 52 46 767 4620 32 91
12 32).57 5537 55 91 55 4167 57 99 28 75 55.75 25 55 37 55 60 32 74,37 57 46 99 5767 25 99 20 52
5557 39,99 20 41 45 52 19 36,11 12 99 52 52 46 75 25 19 12 19 36,37 15 67 32 2555 29 25 46 11 99
52 559199 28 32 37 7599 36,60 19 37 46 57 52 19 36.“11 48 99 — 29 25 — 11 60 32 52 55 11 74 55
57 397,52 46 60 32 36 18 99 3637 55 91 46 12 32 5729 12 32 75 57 25 46 52 52 46 3625 55 20 60 32
11 75 99,46 37 52 55 45 32 52 52 19 3655 67 67 55 25 55 57 15 25 46 36,78 46 25 11 4699 91 32 52
1532 91 46 3657 32 63 52 99 75 46 3611 60 55 11 74 55 57 3967 32 25 60 46 78 4660 32 75 557(63
46 57 4111 4675 46 52 74 5511 60 55 11 74 5557 46 78 4637 57 46 12 32 57 99 41,37 46 78 12 55 37
52 4663 25 46 52 46 12 46 78 99 99,46 37 57 55 12 46 37 3932 45 3267 41 57 52 55 11 74 55 57
393712 99 18 52 99 9112 32 57)...

14. 15 48 3252 326067 32 25 60 19 3625 55 2091 55 20 15 25 1567 25 99 63 46 11 99 12
466078 46 12 46 60 15,28 57 4628 99 52,46 57 60 32 28 55 60 18 99 3620 5530 32 20 46 67 55 37 52 46
3757 39305520 19,30 19 12 75 12 55 37 37 99 28 32 37 75 99 9137 15 63 46 67 15 57 28 99 75 46 91.
60 37 60 46 3260 25 32 91 4146 52 67 46 25 55 30 46 57 55 12 52 55 37 46 60 32 37 57 39,46 30 46 25
15 11 46 60 55 60 37 15 63 46 67 1557 52 19 3267 46 11 37 57 15 67 197530 55 20 3232 91 75 46 37
5752 19 91 9911 55 57 28 99 75 55 91 99,37 99 78 52 55 12 39 52 19 91 9925 55 75 32 57 55 91 99,67
259991 55 12 32 36 18 32 9167 25 99 75 46 37 52 46 60 32 52 99 997557 46 52 61 37 32 52 39 75 46
3652 99 57 9960 20 12 32 57 55 60 18 99 91 996052 32 30 32 37 5537 4637 60 99 37 57 46 91,25 55 37
37 19 67 55 4160 46 25 46 63 5525 55 20 52 46 74 60 32 57 52 19 6346 37 12 32 67 99 57 32 12 39 52
19 6399 37 75 25-9911 55 48 3267 46 12 46 37 55 91 9967 25 46 57 99 60 46 67 32 63 46 57 52 19
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6391 99 52.28 57 46 75 55 37 55 32 57 37 4167 46 11 37 57 15 67 46 6060 46 11 52 19 63,28 99 5230
19 1252 3257 55 7525 32 57 99 60. 46 11 52 9957 46 12 39 75 4637 57 46 12 30 193775 46 12 61 28 75
46 369967 25 32 37 12 46 60 1557 19 323767 99 25 55 12 39 75 997-75 46 57 46 25 19 3252 32 20 60
555219 3278 46 37 57 99,6046 57 12 99 28 99 3246 5720 11 32 18 52 99 6367 55 25 57 99 20 55 52,15
91 32 129967 25 32 46 11 46 12 32 60 55 57 3930 19 37 57 25 469930 32 2091 55 12 32 36 18 32 78
4660 25 32 11 5511 12 4137 46 30 37 57 60 32 52 52 46 78 4646 25 78 55 52 99 20 91 55.9960 37 32.

15. 45 74 5431 10 26 38 23 74,86 74 5425 89 26 38 16 74 7475 1645 56 90 25 86 90 75
90 10 2616 74 23 56 86 75 45 16 75 7495 10 13 31 95 10 51 74 16 89 74,36 75 95 75 5936 74
95 74 91 75 31 89 90 23 74 749036 95 89 26 89 90 8313 26 75 25 86 89-75 86 86 75 47 75,45
86 7575 16 8945 74 86 90 74 95 7525 56 86 75 33,75 29 95 10 86 89 90 23 89 25 389013 95 74
16 89 748925 26 56 91,86 75 95 45 10 26 899045 10 19 75 29 74,33 10 3331 89 33 89 7475 29
74 13 38 42 16 8389 1329 95 10 13 89 26 89 89,75 86 86 75 47 75,45 86 7536 75 31 90 74 95
16 56 26 25 4286 56 36 75 4633 10 46 54 10 16,2575 31 89 16 10 33 75 90 83 5456 25 74 95 31
89 74 5416 10 36 10 31 10 90 23 89 468916 1026 74 25 16 56 5925 90 89 16 38 59,8916 1075
86 26 89 45 16 75 47 7536 10 95 16 422531 95 56 47 75 47 7533 75 16 86 89 16 74 16 86
10.109021 86 7590 95 74 54 4286 74,16 1029 10 13 74,51 89 26 899025 90 75 7456 31 75 90
7526 38 25 86 90 89 74,25 36 10 26 8916 1045 89 25 86 74 16 38 33 89 9136 95 75 25 86 83
16 33 10 919033 75 16 31 89 17 89 75 16 89 95 75 90 10 16 16 75 4636 95 75 91 26 10 31
74,36 95 89 16 89 54 10 26 8931 56 23,51 95 10 26 8916 1013 10 90 86 95 10 3367 95 56 33 86
83,31 51 74 548929 89 67 23 86 74 33 25 839086 95 8936 10 26 38 17 1086 75 26 19 89 16 75
46-8975 33 16 1086 10 3356 59 86 16 7525 90 74 86 89 26 89 25 38,8954 56 13 83 33 1089 47
9510 26 10,8967 56 86 29 75 26 36 75 86 74 26 74 90 89 13 75 95 56...

16 89 45 74 47 75 9021 86 75 4 613 26 75 25 86 8916 7429 83 26 7536 26 75 91 75 47
75,16 10 75 29 75 95 75 86-86 10 33 75 4616 10 25 86 95 75 4633 10 3395 10 138936 95 89 31
10 74 8629 75 74 90 75 47 7533 56 95 10 51 10...

1036 75 86 75 5436 95 89 23 74 2633 75 16 74 178936 75 25 86 75 95 75 16 16 89 5454
83 25 26 42 548929 74 13 31 74 26 38 59.54 75 95 25 33 75 46 13 54 74 4616 10 33 75 16 74
17-86 7536 75 31 10 2613 16 10 33,33 7586 75 95 75 47 7575 16 8951 31 10 26 8945 74 86 90
74 95 7525 56 86 75 33,8921 86 7529 83 26 7525 26 75 90 16 7554 74 31 16 83 4695 74 9029
75 74 90 75 4686 95 56 29 83,21 86 7575 13 16 10 45 10 26 75,45 86 7516 10 45 10 26 10 25
3895 10 29 75 86 83,8916 89 45 74 47 7556 51 7416 7489 13 54 74 16 89 86 38,16 7475 25 86
10 16 7590 89 86 38,16 7436 74 95 74 89 47 95 10 86 38...

16. 15 22 67 30 93 4922 94 65 94 44 49,4939 51 22 75 49 411115 22 4911 53 51 75 51
78 94,44 4927 51 22 67 44 86 51,26 49 39 51 7578 4594 — 62 75— 78 11 51 44 49 78 91 49 22
72 147,9411 67 26 93 5 144 51 90 6793 51 44 94 11 6753 75 67 41 49 45 94 11 49 93 15 3035
49 15 67 11 67 14,44 5145 78 49 11 65 94 1444 94 86 49 86 94 4115 20 75 53 75 94 26 67
11,44 5153 67 78 67 26 7551 11 49 11 65 94 14,35 22 6751 90 6715 39 51 75 22 5853 75 51 27
7211 4951 2215 67 11 15 51 3944 51 53 67 78 49 93 51 86 881167 27 75 49 26 5127 51 15 53
93 67 22 44 67 90 6735 51 75 44 67 90 6753 75 94 26 75 49 86 49,44 5126 44 49 20 18 51 90
6745 49 93 67 15 22 94.

67 35 51 75 51 78 44 67 1445 51 15 2286 67 39 49 44 78 94 75 49-9439 49 26 88
751511 94 86 94 44 90 67 399415 22 75 49 65 94 93 67 1453 51 75 51 27 51 45 86 49 39 9478
11 94 44 88 93 94 15 5811 53 51 75 51 78.26 78 51 15 5841 11 49 22 49 93 6753 75 67 45 51
86 22 67 7567 11,36 67 44 49 75 51 149486 75 67 44 65 22 51 14 44 67 111590 94 75 93 30 44
78 49 39 9493 49 39 53,44 6744 51 75 51 49 93 58 44 67 1426 49 78 49 35 51 1427 72 93 6727
7267 15 11 51 22 94 22 5811 15 2027 49 26 88.67 15 22 49 11 49 93 67 15 5844 51 39 49 93
6753 67 93 67 159453 30 22 51 4422 51 39 44 67 22 72,86 67 22 67 75 88 20 44 51 26 11 49 44
72 5190 67 15 22 9494 15 53 67 93 58 26 67 11 49 93 9439 49 15 22 51 75 15 86 94.11 15 5127
93 94 45 518615 49 39 67 93 51 22 88,27 93 94 45 51,27 93 94 45 51,67 4411 72 75 49 15 22
49 51 2244 4990 93 49 26 49 41,44 49 11 94 15 49 51 2244 49 7890 67 93 67 11 67 14,88 45
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5153 7551 86 7549 15 44 6715 93 72 65 44 67,86 49 8635 49 15 67 11 67 1467 2215 86 88 86
9444 88 78 94 2253 67 7844 67 1544 51 26 44 49 86 67 39 88 2039 51 93 67 78 94 20,53 67 15
93517844 202011151167 511445942644 94...

22 94 41 67 44 58 86 6718 51 93 86 44 88 9327 51 15 65 88 39 44 72 1453 94 15 22 67
93 51 22-9439 51 93 67 78 94 3067 27 67 75 11 49 93 49 15 58,35 49 15 67 11 67 1453 67 78
93 67 39 94 93 15 301186 67 93 51 44 86 49 41,44 6788 53 49 15 22 5844 5188 15 53 51
93,9415 11 67 2049 11 22 67 39 49 22 94 35 51 15 86 88 2011 94 44 22 67 11 86 8844 5111 72
7567 44 94 93.78 11 5122 51 44 94,27 51 15 65 88 39 44 6711 72 44 72 75 44 88 1194 26 -53
67 7836 20 26 51 93 30 45 49,53 67 78 41 11 49 22 94 93 9451 90 679488 11 67 93 67 86 93 94
44 4978 75 88 90 88 2015 22 67 75 67 44 88,1122 51 39 44 67 22 88.

17. 56 67 9218 58 39 99 27 87 67 5625 56 80 67 10 17 92 39 6225 5627 24 95 56 3195
46 27 73 56 3117 58 39 58 67 95 589256 95 40 24 40 17 92 39 626939 40 17 56 67 58-56 18 99
92 46 67 56 87,69 5669 39 3680 17 92 67 2739 40 87 56 17 58 73 40.25 56 39 73 56 10 17
92,56 43 92 80 40 10,95 56 23 80 4023 17 40 24 4025 46 92 69 14 95 67 27 739573 58 87 67 56
73 58.69 39 5869 56 95 46 27 2325 46 92 67 10 17 5638 58 73 95 92 5856 38 58 46 73 40 67 92
10.25 46 92 18 56 46 56 699225 27 17 62 73 56 6924 80 58 39 6218 14 17 5625 46 58 69 58 17
92 95 56 5887 67 56 43 58 39 73 69 56,23 17 40 24 4046 40 24 18 58 23 40 17 92 39 62.56 80
67 40 95 5618 17 40 23 56 80 40 46 1073 58 8743 58 80 69 27 8767 58 80 58 17 10 8773 46 58
67 92 46 56 69 56 9567 4087 40 95 58 73 58 9273 14 39 10 38 58 95 46 40 73 67 56 25 56 69
73 56 46 58 67 67 14 8767 40 39 73 40 69 17 58 67 92 10 8792 67 39 73 46 27 95 73 56 46
4056 67 9239 56 69 58 46 99 58 67 67 5673 56 38 67 5624 67 40 17 92,24 4038 58 8725 46 92
99 17 92.25 56 67 10 73 92 1067 5892 87 58 17 92,80 17 1038 58 23 5695 56 67 95 46 58 73 67
5625 46 58 80 67 40 24 67 40 38 58 67 1469 39 5871 73 9299 73 27 95 92-67 5656 7367 92
8271 73 56 23 56 9267 5873 46 58 18 56 69 40 17 56 39 62.

67 5825 46 56 99 17 569287 92 67 27 73 14,95 40 9556 6727 69 92 80 58 1751 58 17
6292 8267 58 17 58 23 95 56 23 569271 95 24 56 73 92 38 58 39 95 56 23 5625 27 73 58 99 58
39 73 69 92 10-73 46 9225 27 17 62 73 4025 5625 46 40 69 56 87 2718 56 46 73 27,27 39 14 25
40 67 67 14 5838 58 46 73 56 69 56 3127 31 87 56 3173 27 87 18 17 58 46 56 69,17 40 87 25
56 38 58 95,25 58 46 58 95 17 36 38 40 73 58 17 58 319295 67 56 25 56 95.73 46 9269 14 25
279517 14 8271 95 46 40 67 406969 92 80 5869 58 46 73 92 95 40 17 62 67 14 8225 46 10 87
56 27 23 56 17 62 67 92 95 56 69-56 67 9239 40 87 14 58,67 92 95 40 95 56 3156 99 92 18 95
92...

18 56 80 46 56 39 73 9246 40 80 92,56 6725 56 69 73 56 46 92 1725 46 5639 58 18 1025
56 17 36 18 92 69 99 27 36 39 1051 92 73 40 73 27:%38 73 5656 80 92 6738 58 17 56 69 58
9525 56 39 73 46 56 92 17,80 46 27 23 56 3124 40 69 39 58 23 80 4046 40 24 17 56 87 40 73
6239 87 56 43 58 737.92,25 56 82 17 56 25 40 6925 5625 17 58 38 27 39 73 46 40 99 92 17
276924 67 40 9573 56 23 56,38 73 5667 40 25 40 46 67 92 9580 56 17 43 58 6718 80 92 73 58
17 62 67 5639 73 56 10 73 6267 4099 27 82 58 46 58,80 56 39 73 40 1795 92 67 43 40 1792
2425 46 92 99 92 73 14 8267 40 8095 56 17 58 67 56 8767 56 43 58 67.

18. 67 58 26 19 88 2332 37 15 23 90 63 7146 63 26-63 2658 2463 23 3732 956763 15 32
88 58 26-6726 58 6741 16 24 90 63 52 30 2449 63 2688 26 37 23 38 23 16 6758 2390 26 41 90
63 68 24 58 58 26 7685 15 67 76 24 15 24.19 26 15 23 38 88 2663 15 32 88 58 24 2490 88 24
16 23 63 7163 23 37,46 63 26 41 5437 15 23 95 676758 2438 23 76 24 63 67 16 6768 26 68 90
24,67 58 23 46 2437 63 26 — 63 2658 24 19 16 32 85 54 4426 46 24 58 7141 54 90 63 15 2690
88 24 16 23 24 6390 26 26 63 68 24 63 90 63 68 32 11 30 67 2468 54 68 26 88 546724 30 24,46
24 19 2688 26 41 15 26 19 26,85 15 67 76 24 63 90 5237 16 24 68 24 63 23 63 71,68 15 23 95
67 58 2367 88 24 26 16 26 19 67 46 24 90 37 23 52,85 32 90 63 7188 23 95 243258 24 19
266758 2441 32 88 24 6388 26 37 23 38 23 63 24 16 71 90 63 68,58 263746 24 76 3258 23
7616 67 83 58 52 5237 16 24 68 24 63 23763 26-63 26...49 63 26 6356 67 58 23 1685 26 38 68
26 16 52 1626 88 58 67 7676 23 73 26 7615 24 83 67 63 7158 24 90 37 26 16 71 37 2638 23 88
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23 46.58 2441 54 16 2658 67 37 23 37 26 4437 15 23 95 67,90 26 68 24 15 83 24 58 58 26 4473
68 23 63 37 67 76 6763 15 24 58 67 15 26 68 23 58 58 54 76 6715 24 41 52 63 23 76 67-85 15
26 90 63 26-58 23 85 15 26 90 63 2626 37 15 24 90 63 58 54 2485 23 15 63 67 38 23 58 54,88
23 68 58 54 76-88 23 68 58 2619 15 26 38 67 68 83 67 2488 26 41 15 23 63 71 90 5268 90 2495
2488 2626 85 16 26 63 2367 76 8524 1567 23 16 67 38 76 23,90 67 15 24 46 7188 23 58 58 26
4441 23 38 54,90 68 26 1132 19 15 26 38 326837 26 58 29 2437 26 58 29 26 6868 54 85 26 16
58 67 16 67.58 23 19 15 52 58 32 16 6758 26 46 58 26 4485 26 15 26 44,85 26 15 24 38 23 16
6737 26 16 11 46 37 32,85 15 26 58 67 37 16 6758 2341 23 38 3285 26 8885 26 37 15 26 68 26
7676 15 23 37 23,38 23 16 26 95 67 16 679085 26 16 88 11 95 67 58 5476 67 58,85 26 90 63 15
24 16 52 16 6767 3819 15 23 58 23 63 26 76 24 63 26 6867,90 85 15 23 68 24 88 16 67 68 2615
24 83 67 68,46 63 2688 26 90 63 23 63 26 46 58 2658 23 85 23 37 26 90 63 67 16 67,38 16 26
15 23 88 58 2685 26 16 11 41 26 68 23 16 67 90 7188 24 16 26 7615 32 3790 68 26 67 736732
41 1523 16 67 90 7168 26 90 68 26 52 90 6741 24 3876 23 16 24 44 83 24 19 2688 16 5290 24
415232 15 26 58 23.

19. 3492 45 25 90 30 25 7116 62 37 7155 7189 18 96 6255 85 22 71 11 6262 24 62 89 71
55556285 55 16 71 92 71 24 55 62 11 62-90 30 49 30 24 55 18 7124 16 85 92 30 55 18 7152
37 85 55 24 18,49 30 92 62 22 25 3022 85 24 16 18 7392 58 89 30 67 71 25,90 58 89 55 30
2086 71 16 25 302416 45 89 85 25 62 1449 30 24 16 18-89 92 62 52 20 11 7168 16 6249 62 96
62 37 71 55 62,25 62 96 8562 5530 34 24 16 92 30 96 85 71 4692 62 52 62 14,49 30 92 3089 30
55 62 2525 62 55 24 71 92 34 62 34,49 62 22 30 16 18 9439 96 30 25 62 552462 89 71 90 90 30
92 30 37 85 34 30 45 86 85 14 8534 62 52 5816 30 89 96 71 16 25 30 14 85,24 16 30 92 18
9425 62 14 49 30 24,62 89 67 30 92 49 30 55 55 18 9439 62 55 30 92 85 258549 92 62 22 30
2052 92 7189 71 52 71 55 19,85 90 62 89 96 85 22 30 34 67 30 203452 37 62 55 7124 16 19 45
-253025-71 11 62-16 30 1452 62 24 16 30 16 62 22 55 6262 49 18 16 55 62 11 6249 58 16 71
67 71 24 16 34 71 55 55 85 25 30,14 30 16 92 62 24 302455 71 14 30 96 18 1424 16 30 37 71
14,3462 52 85 5549 92 71 25 92 30 24 55 18 9452 71 55 1992 71 67 85 34 67 71 11 6249 62 85
24 25 30 16 1924 22 30 24 16 19 2055 3089 71 92 71 11 58.49 92 71 52 71 96 19 55 6224 25 92
62 14 55 18 7149 62 37 85 16 25 85,55 7124 49 62 24 62 89 55 18 7149 92 85 34 96 71 22 1934
558514 3055857124 7192 19 71 90 55 18 7311 92 30 89 85 16 71 96 71 94.

8514 71 96 62 24 198562 92 58 37 85 71,3025 30 2537 71.49 92 85 96 85 22 55 18 7392
3090 14 71 92 62 3462 73 62 16 55 85 22 85 9455 62 37,34 16 62 92 62 94,25 30 92 14 30 55
5518 9467 34 71 94 46 30 92 24 25 85 9449 71 92 62 22 85 55 55 85 252452 34 58 14 2052 71
24 20 16 25 30 14 8549 92 85 22 85 55 52 30 96 62 34,3016 30 25 37 7149 62 16 71 92 16 18
9449 85 24 16 62 96 71 16-25 62 96 19 1689 62 96 71 7122 71 1452 34 30 52 46 30 16 8596 71
16 55 71 11 6234 62 90 92 30 24 16 30,55 6258 73 62 37 71 55 55 18 948524 14 30 90 30 55 55
18 94-85 14 71 55 55 6216 30 25 62 7162 92 58 37 85 7114 62 37 55 6289 71 9062 24 62 89 18
7349 92 62 89 96 71 1449 92 85 62 89 92 71 24 16853449 62 92 16 62 34 18 7316 92 58 86 62
89 30 73.34 24 7149 92 62 52 58 14 30 55 62.90 52 71 67 55 85 7149 62 96 85 46 30 852489 62
96 19 67 85 1449 62 52 62 90 92 71 55 85 71 1462 16 55 62 24 20 16 24 202524 58 89 10 71 25
16 30 142430 34 16 62 14 30 16 85 22 71 24 25 85 1462 92 58 37 85 71 1455 3049 96 71 22
71,90 30 16 6255 7162 24 62 89 6255 30 34 62 92 62 22 71 55 55 18 9425 30 92 30 89 85 5585
96 8549 92 62 24 16 71 55 19 25 85 9449 85 24 16 62 96 71 163425 30 92 14 30 55 713490 52
7167 55857314 71 24 16 30 7324 22 85 16 30 45 16 24 2055 71 49 92 71 14 71 55 55 18 1430
16 92 85 89 58 16 62 1458 34 30 37 30 45 86 71 11 6224 71 89 2025 30 89 30 96 19 71 92
62,49 85 24 19 14 71 55 55 62 11 6292 30 90 92 71 67 71 55 85 2055 7116 92 71 89 58 45
1685,3462 89 86 71 14,49 62 52 62 90 92 71 55 85 9455 71 34 18 90 18 34 30 45 16,49 62 25
302485 7349 62 14 62 86 19 4555 7124 62 16 34 62 92 20 1622 71 11 62-16 62 55 71 90 30 25
62 55 55 62 11 62.

20. 16 7453 74 47 47 8531 85 66 74 29 58 55 7416 96 74 66 85 55 11 66 5896 11 12 91
74 74 50 96 11 12 91 85 49 53 58 8547 11 33 74 26 74 31 2329 47 85 2645 29 85 55 74 29,96
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11 12 33 85 96 74 29,33 11 96 74 285829 74 12 96 11 47 55 11-66 85 68 28 74 29 35 53 28
5847 3516 85 96 47 74 29 96 85 33 85 91 91 23 85,47 29 85 96 28 11 21 18 58 8591 74 29 85
91 61 28 58 3366 11 28 74 33,66 85 68 28 74 29 35 53 28 5829 96 85 33 85 9188 35 55 6166
5891 8529 55 74 96 74 4933 58 96 74 29 74 49,47 55 11 96 85 91 61 28 58 8511 29 55 74 50 35
47 23,68 96 74 33 11 31 91 23 8568 96 35 12 74 29 58 28 58-55 96 11 28 58,91 85 29 85 47 55
6174 55 28 35 31 1129 12 43 29 53 11 43 47 435891 85 29 85 31 74 33 7428 35 31 1147 16 85
53582953114316 7479119691 114333 11535891 11...31 7429 7466 61 91 7447 28 74
96 7474 9174 55 33 85 55 58 66,88 55 7447 96 85 31 5829 47 85 68 7438 55 74 68 7496 11 12
91 74 74 50 96 11 12 58 4391 8516 74 16 11 31 11 85 55 47 4391 5829 74 85 91 91 23 26,91
5816 74 66 58 45 85 49 47 28 58 2633 11 53 58 91,29 74 74 50 18 852974 28 96 85 47 55 91 74
475543 26,91 11 47 28 74 66 61 28 7433 74 79 91 7447 35 31 58 55 6116 7455 74 33 35,88 55
7474 9129 58 31 85 664729 85 96 26 74 55 35 96 23,91 8591 11 50 66 21 31 11 85 55 47 4391
5833 11 66 85 49 53 58 2616 96 58 12 91 11 28 74 2988 96 85 12 29 23 88 11 49 18 58 91
23,28 11 28-55 74:33 74 50 58 66 61 91 23 2616 11 55 96 35 66 85 49,16 74 47 55 74 2991
1174 50 74 88 58 91 85,16 96 74 29 85 96 28 5831 74 28 35 33 85 91 55 74 29,12 11 47 55 11
29,50 66 74 28 16 74 47 55 74 29...91 58 88 85 68 7416 74 31 74 50 91 74 68 74.47 58 8545 85
91 91 74 8591 11 50 66 21 31 85 91 58 8591 8591 1153 35 55 28 3516 96 58 50 11 29 66 43 66
7474 16 55 58 33 58 12 33 11.

74 9116 74 47 33 74 55 96 85 6666 85 29 85 85-55 11 3374 5516 11 91 11 33 85 96 58
281191 23 74 55 26 74 31 58 66 1111 47 62 11 66 61 55 58 96 74 29 11 91 91 11 4331 74 96
74 68 11,91 852916 96 58 33 85 9635 79 85,31 11 66 85 28 7491 8555 11 28 11 4374 79 58 29
66 8591 91 11 43.5835 55 23 28 11 66 11 47 6174 91 1116 96 43 33 85 26 74 91 61 28 742955
745547 11 33 23 4968 74 96 74 31 74 28,68 31 8558 2653 85 47 55 85 96 28 1131 74 66 79 91
1150 23 66 1129 23 49 55 58 91 1133 85 47 55 91 74 68 7491 85 66 85 68 11 66 11.

21. 40 77 40,29 75 5875 28 75!15 61 75 23 40 52 672929 54 52 1115 75 65 58 5415 84
40 29 54 61 67 28 75 77 7558 84 11 18 77 75 61 67 28 54 35 40,77 52 1115 75 37 11 84 11 52
54 28 11,28 4028 11 29 49 37 75 35 75 13,35 29 40 52 84 40 58 28 75 1335 54 84 15 54 65 28
751315 75 37 58 40 13 11 28 58 1129 75 90 29 49 72 40 11 58 37 8015 18 72 35 4029 84 11 13
11 2815 11 84 29 75 4113 54 84 75 29 75 41,5415 75 5211 1137 58 29 75 61 75 1337 61 75 82
11 28 4015 54 84 40 13 54 52 35 4054 9029 75 29 37 1118 8237 58 40 84 54 28 28 49 4680 52
11 84,35 40 35 54 13 5415 40 61 54 61 5461 11 5890 4037 58 7552 7515 75 80 29 61 11 28 54
8028 4035 7528 29 11 41 11 84 1158 40 35 54 4629 75 5858 84 11 46 52 20 41 13 75 29 75 35-
37 20 84 84 11 40 61 54 37 58 54 65 11 37 35 75 1137 75 65 11 58 40 28 54 11,11 37 61 5429
52 18 13 40 58 67 37 80,28 7513 11 37 58 28 49 46,28 40 52 7515 75 61 40 77 40 58 67,29 15
7561 28 1118 37 58 84 40 54 29 40 11 58.54 33 7528 40 77 61 80 52 28 7515 75 35 40 90 49
29 40 11 5852 75 33 61 11 37 58 67,15 84 75 80 29 61 11 28 28 18 2054 4652 11 84 82 40 29
75412915 11 84 29 18 2013 54 84 75 29 18 20:28 1835 40 3582 11,75 28 4075 58 15 84 40 29
54 61 4028 4011 29 84 75 1511 41 37 35 54 4192 84 75 28 5826 11 61 49 4137 58 84 11 61 35
7529 49 4133 40 58 40 61 67 75 285458 75 84 82 11 37 58 29 11 28 28 7515 75 84 29 40 61
407558 28 7572 11 28 54 803777 11 84 13 40 28 37 35 75 4154 13 15 11 84 54 11 41,4029 52
75334029 75 3575 52 182972 11 37 58 28 40 52 26 40 58 75 1333 11 84 11 77 75 29 49 1133
40 58 40 84 11 5475 52 28 75 77 7554 9029 75 11 28 28 49 4615 75 84 58 75 2926 11 61 49
4652 29 4065 40 37 4015 40 61 54 61 5415 7558 75 4158 75 65 35 111877 75 84 54 90 75 28
58 40,77 52 1135 40 35 75 13 18 -58 7533 52 54 58 11 61 67 28 75 13 1829 75 80 35 1115 75
65 18 52 54 61 37 8077 11 84 13 40 28 37 3554 413584 11 41 37 11 84...75 33 19 11 35 58 54
29 28 75 37 58 5484 40 52 5437 58 75 54 5818 58 75 65 28 54 58 67,65 58 7529 7529 58 75 84
18 2013 54 84 75 29 18 2090 52 11 72 28 54 41,15 18 37 58 675428 11 29 11 61 54 35 54 4129
7511 28 28 75-13 75 84 37 35 75 4192 61 75 5829 13 11 37 58 113737 75 20 90 28 54 35 40 13
5415 40 58 84 18 61 54 84 75 29 40 6115 84 54 61 11 77 40 20 23 54 1129 75 52 495415 40 84
1884 40 9029 84 75 52 1133 4952 40 82 1137 58 84 11 61 80 6115 7528 40 37 58 75 80 23 54
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13,4028 1115 84 54 29 54 52 11 29 72 54 13 37 8015 75 52 29 75 52 28 49 1361 75 52 35 40
133584 54 77 37-13 40 84 54 28 11.

22.56 9631 57 87 3756 7584 77 87 24 96 73 68 75,56 7550 37 16 42 68 77,7720 73 3737
49 56 77 39 77 87 37,39 73 3712 84 9616 91 64 56 91 87 37.75 56 84 73 16 91 68 94 75 7531
57 87 7544 16 37 84 73 577556 96 49 77 73 96 14 87 75 12 57:96 84 87 7556 7744 37 28 37 68
37 56 56 75 68 9656 96 7356 7550 37 16 42 68 77,56 7584 77 87 24 96 73 68 75,96 84 87 7573
772673 37 87 41 68 3784 77 87 24 96 73 68 7731 96 4950 37 16 42 68 7775 87 7550 37 16 42
37 6831 96 4984 77 87 24 96 73 68 75-56 9673 3739 73 3756 9612 64 37 28 75 73 41,56 3728
77 359656 9644 16 75 31 87 7535 77 73 41 84 61.12 84 9644 16 96 35 56 75 9616 77 84 68 87
7728 5787 96 73 61 736839 96 16 73 91,1235 75 49 56 4184 87 96 28 91 96 7356 96 26 96 28
87 96 56 56 3744 16 96 73 12 37 16 61 73 4149 77 44 77 84 56 37 1412 77 16 75 77 56 73.56
91 3556 3768 77 6826 37 3556 3731 57 84 73 16 96 9637 73 84 82 28 7784 26 77 7357 12 77
73418461,91317516 77 73 41 84 616839 96 16 73 37 12 37 1426 77 73 96 16 7575 4950 37
16 372868 77,1284 73 91 44 77 96 731284 75 87 9149 77 44 77 84 56 37 1412 77 16 75 77 56
73377364 372877...

1296 84 4137 68 16 91 35 77 82 22 75 1426 75 1612 56 96 49 77 44 56 3784 73 77 8756
9644 16 37 84 73 3739 91 35 75 26-12 16 77 35 28 96 31 56 57 26.44 37 28 37 49 16 96 12 77
73 4184 87 96 28 37 12 77 87 3712 84 96 647512 84 61.44 41 82 22 75 6444 75 12 3784 37 87
28 77 73 75 68 37 12-1273 37 26,39 73 3737 56 7556 9684 37 87 28 77 73 75 68 7512 37 12 84
96,7750 16 91 44 44 7749 77 64 12 77 73 7775 4912 37 96 56 56 37 1468 37 56 73 16 16 77 49
12 96 28 68 75,44 16 96 84 73 77 16 96 87 37 50 3750 37 84 73 75 56 75 39 56 37 50 3764 26
57 16 61-1273 37 26,39 73 3737 5612 37 12 84 9656 9644 37 16 73 41 9675 87 7512 87 77 28
96 87 96 94,75 87 7573 377528 16 91 50 37 961237 28 56 37 2687 75 94 96,7744 37 87 68 37
12 56 75 6849 28 96 42 56 96 1473 77 14 56 37 1444 37 87 7594 75 75.12 84 9612 37 49 26 37
35 56 37,68 37 50 28 7791 84 87 37 12 87 96 56 56 37 50 3784 75 50 56 77 87 7756 96 7356
779184 87 37 12 87 96 56 56 37 2626 96 84 73 96.

23.22 10 75 6247 1074 10 24 88 47 39 35 66 15 75 58 10 47 64 53 5385 66 35 10 69 62
28 10 24 5366 49 53 47 47 10 49 64 10 58 3928 22 88 17 10 79 47 88 1547 66 22 53.4447 10 85
17 10 28 53 24 75 443551 66 75 58 53 47 53 64 88.35 10 3572 62 28 10 24 6647 8817 10
69,4466 80 37 80 10 2469 49 88 75 3937 74 53 17 66 58 28 66 17 88 47 53 885385 66 35 66
15,22 37 28 75 58 28 10,35 66 58 66 17 62 8853 75 85 62 58 62 28 10 88 79 39,66 35 10 69 10
28 79 53 75 392849 10 28 47 6669 47 10 35 66 74 62 4274 88 75 58 10 42.79 53 17 66 35 53
8828 66 17 66 58 1072 62 24 5317 10 75 85 10 42 47 37 58 62,37 75 10 49 39 72 1037 58 66 47
37 24 102875 37 74 88 17 35 10 42.4428 66 79 88 242842 66 24 24,51 49 8858 37 74 10 47 47
62 8869 88 17 35 10 24 1069 62 72 35 6666 58 17 10 31 10 24 5364 28 88 58 625349 88 58 10
24 5353 47 58 88 17 39 88 17 10.37 49 53 28 53 58 88 24 39 47 66,47 6642 66 69 44 53 4747
8837 69 47 10 2474 88 47 44.66 4785 17 66 58 44 47 37 2417 88 51 53 7558 17 10 64 53 66 47
47 37 9735 47 53 51 37.4428 69 44 2417 37 22 35 37,66 72 7 41 03 54 73 7 2485 88 17 662872
17 66 47 69 66 28 37 9722 88 17 47 53 24 39 47 53 64 3753,75 35 24 66 47 53 28 79 53 75
3947 1049 17 10 75 3517 62 58 62 74 5375 58 17 10 47 53 64 10 74 53,75 58 66 24 35 47 37
24 75 447585 88 17 28 66 1553 6974 47 66 31 88 75 58 28 1047 88 66 31 53 49 10 47 47 66 75
58 88 15,35 66 58 66 17 62 8885 66 49 75 58 88 17 88 51 10 24 5374 88 47 4425 58 66 1547 66
22 39 97.74 66 8853 74 44,42 66 17 42 8824 37 53 7572 66 17 42 88 75,72 62 24 6647 10 22 88
17 58 10 47 662835 47 53 51 88,5322 88 17 47 53 24 1088 80 8847 8837 75 85 88 24 5328 62
7566 42 47 37 58 39.

24. 6152 16 36 26 14 5416 45 24 29 4595 1129 36 95 86 36 16 29 451452 49 75 36 4797
36 93 95 61 54 26 6197 3626 86 45 97 49 95 41 29 11 47.93 49 30 61 86 95 11 93 56 11 86 83
8995 36 47 49 1695 11 37 36 93 14 54 26 6195 1130 86 36 16 36 4721 86 11 33 49,2636 29 95
11 47 1495 1130 95 45 86 16 49 95 95 14 8993 30 36 16 14 29,33 11 54 29 14 891471 11 52 16
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36 19 49 95 95 83 89,36 52 95 49 26 49 95 95 83 8952 11 54 98 26 86 16 11 93 36 89;75 93
49,29 11 2997 36 47 95 14 54 36 26 4147 95 49,26 86 36 61 54 1197 54 61 33 95 11 6126 29 11
4749 89 29 11.21 86 3652 83 54 1126 11 47 11 6152 36 54 41 19 11 6129 36 47 95 11 86 1130
75 36 26 86 14 95 14 56 49.6186 36 54 29 95 45 5493 30 49 16 41,36 95 1197 36 93 93 11 54
1126 41.97 36 93 97 36 86 36 54 29 36 4775 36 16 49 54 1154 98 26 86 16 11.3049 4952 49 71
33 11 54 36 26 86 95 36 4726 30 49 86 496145 71 95 11 5426 49 52 61.95 1145 71 29 36 8933
49 54 49 71 95 36 8929 16 36 30 11 86 1454 49 33 11 5461,97 36 26 86 11 16 49 30 19 14
891436 52 16 98 71 75 19 14 89,1416 11 71 75 54 61 93 83 30 11 5454 49 97 95 14 95 4595
1197 36 86 36 54 29 49.6145 26 54 83 19 11 5475 36 54 36 26.95 4926 36 30 26 49 4747 36 89-
52 49 7136 52 49 16 86 36 95 36 30,95 49 97 16 14 61 86 95 83 89,97 36 37 36 33 14 8995
1147 117595 14 86 36 78 36 95 95 45 9871 11 97 14 26 41.

-45 93 14 30 14 86 49 54 41 95 36,-26 29 11 71 11 5436 95,-95 11 2693 30 36 491447
8336 93 95 36.30 97 16 36 24 49 47,30 3626 95 4995 14 24 86 3695 4926 97 36 26 36 52 95
3630 83 71 30 11 86 4145 93 14 30 54 49 95 14 49.6116 36 52 29 3626 97 16 36 26 14 54:

-7195 11 24 14 86,30 26 4921 86 3626 36 957

-97 16 14 24 49 4797 36 26 54 49 93 95 14 8926 36 95.-33 49 26 86 36 4736 9597 36 29
1171 11 5495 1197 45 26 86 36 89 97 45 71 83 16 49 29,

26 86 36 61 30 19 14 8995 1147 16 11 47 36 16 95 36 8929 16 83 19 29 4995 36 24 95
36 75 3626 86 36 54 14 29 11.-86 49 52 49 97 16 14 93 49 86 26 61,95 11 30 49 16 95 36 49,45
30 14 93 49 86 4147 95 36 33 49 26 86 30 3626 95 36 30,97 16 49 33 93 4924 49 4793 36 52 49
16 49 19 41 26 6193 3621 86 36 8995 36 24 14.29 11 29 36 4926 49 75 36 93 95 6124 14 26 54
3697 3686 30 36 49 47 4529 11 54 49 95 93 11 16 98?

25. 48 84 13 3394 13 48 42 33 46 82,84 13 82 4894 82 46 84 33 4213 88 82 84 16 46
1625 8250 17 481342 61 37 78 50 511682 42 13 82 84 16 46 1650 48 17 341376 82 25 82 1672
82 46 48 69 17 82 28 82,28 84 4851 75 4875 84 33 46 1646 33 84 33 17,75 33 37 82 13 17
341638 48 37 17 16 46 33.82 1713 58 94 25 33 69 58 13 33 4676 82 75 48 46 33 17 16
34,163476 82 25 33 69 58 13 33 4648 50 5113 94 48,38 42 8217 1648 94 42 781350 16 37
48.1376 37 16 28 82 37 64 17 4817 48 17 33 13 16 94 42 17 82 28 8272 58 46 8294 82 72 37 33
17 8213 94 48,38 42 8284 82 13 48 46 82 94 78 76 82 13 16 84 33 42 7851 75 4851 94 82 76 64
16 501638 42 8269 37 34 4217 58 17 4869 84 37 33 13 94 42 13 51 61 21 16 48:28 82 37 82 84
33,75 33 37 25 16 481688 82 46 82 84 17 58 4894 42 37 33 17 58,94 82 25 37 82 13 16 21
33,94 25 37 58 42 58 481369 48 50 17 58 8828 46 51 72 16 17 33 88,72 82 37 82 69 84 34 21
16 4850 82 37 3425 82 37 33 72 46 16,82 37 51 84 16 3413 82 91 17 58,16 17 94 42 37 51 50
48 17 42 5813 37 33 38 48 13 33 17 16 341650 51 69 58 25 16,76 46 48 17 16 42 48 46 78 17
58 887548 172116 17,17 48 76 82 84 13 16 75 17 58 4869 13 48 69 84 581676 46 33 17 48 42
58,25 37 33 94 25 16,25 82 42 82 37 58 50 1676 82 46 78 69 51 61 42 94 3417 48 13 48 37 17
58 48,25 82 28 84 3376 16 64 51 4294 13 82 1650 48 37 69 25 16 48

2533 374216 17 58,37 3394 42 48 17 16 341650 16 17 48 37 334 65 894 8213 94 48
50 1616 8894 82 25 37 82 13 48 17 17 58 50 1669 33 50 48 38 33 42 48 46 78 17 58 50 1694 13
82 91 94 42 13 3350 16,94 48 37 48 72 37 34 17 58 8833 17 28 48 46 82 13,38 48 9188 46 48
72-88 13 33 46 331676 37 48 13 82 69 17 48 94 48 17 16 4828 82 94 76 82 84 33,37 33 69 84
33 38 5117 33 28 37 33 841364 25 82 46 33 88,19 16 28 51 37 5876 42 16 981698 33 37 48
91,88 37 33 17 34 21 16 48 94 341394 33 50 82 5094 48 37 84 98 4876 16 37 33 50 16 84,42 48
17 7872 58 25 33,17 3325 82 42 82 37 82 5076 82 25 82 16 42 94 3469 48 50 46 34,1637 58 72
58,17 3325 82 42 82 37 82 9194 42 82 16 42

72 58 25,76 51 94 42 58 17 1613 94 48 50 16 46 82 94 42 16 13 82 28 8272 82 28 33.82
1751 13 16 84 48 4613 48 21 1617 48 82 76 16 94 51 48 50 58 48,42 33 25 16 48,25 33 2551 46
16 98 58,82 94 13 48 21 48 17 17 58 4828 33 69 82 13 58 50 1637 82 75 25 33 50 16,1625 16
42 33,2582 42 82 37 58 9151 50 16 37 33 48 4276 37 1669 13 51 25 33 8838 48 46 82 13 48 38
48 94 25 82 28 8228 82 46 82 94 33.
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