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BBenenue

Tema «Kpunrorpaduueckue MeToabl 3alUThl HHGOpMaUU» sBIETCS Oa-
30BBIM MPHU HOJTOTOBKE CHEIHATMCTOB M0 3ammre nHpopmanuu. Ha ocHoBe 3Ha-
HUM KpunTorpaduu BBICTPAUBAETCS CHUCTEMa MOJTOTOBKH crenuanuctoB. [lpu
3TOM U3YYEHHE METOJIOB 3alIUThl HEPAZPBIBHO CBA3AHO C U3YYEHUEM BO3MOMKHBIX
aTak Ha allTOPUTMbI U HA UX peaiu3aluu. XOpOIIO M3BECTHO, YTO JJII YCBOCHUS
MaTepuana HeoOXoJAuMa aKTHUBHAsI caMOCTosATeNbHasg padboTta ctyaeHToB. [losTomy
IpEeJICTaBIsIeTCs 11eJIECO00pa3HbIM MPOBEACHHUE TaOOPATOPHBIX PabOT MO KPHUIITO-
aHanusy. PaboTel mo ananuszy takux mmdpos, kak DES, TOCT 28147-89, IDEA
TpeOyIOT OOJIBIIOTO pecypca U JJIsi HAYMHAIOIIETO SBIISIOTCS YPE3BBIYANHO CIIOXK-
HBIMH. B TO ke Bpemsi Ha mpuMepax KIACCHYECKUX IMHU(PPOB MOKHO MPOUILITIO-
CTPUPOBATh HEKOTOPBIE BaKHBIE IPUEMBI 1 METO/BI KpuIiToaHanu3a. Kak nmokassi-
BaeT MpakTUKa paboThl, CTYJAEHTHI MOCIE aHaIM3a IHUQPPOB MEPECTAHOBKU, MPO-
CTO¥ 3aMeHbl U BikeHepa yBepeHHO M JOCTATOYHO OBICTPO BXOMST B KPYT HIEH
coBpeMeHHOU kpuntorpaguu. Takum o0pa3oM, HacTosiiee MOCOOME BBIMOIHSAET
nporneneBTuueckyto pynkiuio. [locine ananu3a kiaccuyeckux mudpoB ydamnuecs
YCHEIIHO M3Yy4aloT COBPEMEHHBIE OJIOYHBbIE aJITOPUTMBI MU(POBAHUSA, UM CTaHO-
BSITCSl IOCTYITHBIMH HJICH JIMHEHHOTO U JuddepeHInaIbHOTO KPUIITOAHAIN3A.

ABTOpBI COWIM HEOOXOJMMBIM TEOPETHUECKHE CBEIEHUS OTOJHUTH IIO-
JIpOOHO M3JI0KEHHBIMU MpUMEpaMu BbITIOJIHEHUS 3a1anuid. [locie uzydyenus teo-
pUU M O3HAKOMJICHHsI ¢ 0OpasiaMu pelieHui 3aJaHuil CTYJIEHT JOJKEH BBIMOJ-
HUTH CBOM BapuaHT JIAOOpAaTOpPHOU pabOThl. MBI HE MPUBOAMM OTBETHI K 3a/1aUam,

)13651 HC JIMIIAaTh o6yqa}oumxc;[ YAOBOJBCTBHA OT CaMOCTOATCIIbHOI'O PCIICHM .



1. Kinaccuveckue mu@psol

Pa3zpaboTkoit MeTo10B npeobpa3oBaHus (wugposarnus) nabOpMaIu C 1ie-
JbIO €€ 3alllUThl OT HE3aKOHHBIX MOJIb30BaTeNel 3aHuMaercs kpunmoepagus. Ta-
KH€ METOJIbI U CIIOCOOBI IpeoOpazoBaHusi HHPOPMAIIUU HA3BIBAIOTCS wuUGpamu.

Hughposanue (3awugposanue) - npouecc npuMeHeHus mmdpa K 3anuiia-
eMo# nH(popMaIuu, T. €. IPpeodpa3zoBaHKe 3aIUIIAEMON HHOOPMALIUK (OMKPbIMO-
20 mekcma) B WU(GPOBAHHOE COOOIIEHUE (wuppmeKrcm, Kpunmozpammy) ¢ mo-
MOIIIbIO OTPEEICHHBIX TPABUIL, COACPKAITUXCS B IIHPpE.

Jewugposanue - mpouecc, oOpaTHbIA MUGPOBAHUIO, T. €. MPeoOpa3oBaHUE
MIU(PPOBAHHOTO COOOIIECHUS B 3aIIUIIAEMYI0 MHQOPMAIMIO C MOMOIIBIO Ompese-
JICHHBIX TIPaBUJI, COAEPKALIUXCS B U (PE.

Kpunirorpadus - mpukiiagnas Hayka, OHa UCIIOJIB3YET CaMbI€ IMOCIICTHHE J10-
CTHXKEHUS! PyHJIaMEHTaJIbHbIX HayK U, B IEPBYIO ovepeqb, MareMaTuku. C apyrou
CTOpPOHBI, BCE KOHKPETHBIE 3a7aul KpunTorpaduu CylueCTBEHHO 3aBUCAT OT YPOB-
HSI Pa3BUTHS TEXHUKU U TEXHOJIOTHH, OT IPUMEHSIEMBIX CPEJICTB CBSI3U U CIIOCOO0B
nepeaadn uHdopmaIuu.

CoBpemeHHass kpunmozpagus ABIseTcs 00IaCTbI0 3HAHUN, CBA3AHHOM C
peleHneM Takux IpobsieM Oe3omacHoCcTH MHGOpPMalUK, KaKk KOH(UICHIINAb-
HOCTb, 1IEJIOCTHOCTb, ayTeHTU(UKAIMS U HEBO3MOXHOCTh OTKa3a CTOPOH OT aB-
TopcTBa. JlocTmkeHne 3TuX TpeOoBaHUM 0e30macHOCTH MH(POPMALMOHHOTO B3aH-
MOJICMCTBUSL U COCTaBJISIET OCHOBHBIE 1LieNu Kpunrorpaduu. OHU omnpenenstorcs
CJIeIYIOIUM 00pa3oM.

ObecnieueHne xoHguoeHyuarbHocmu - PENieHre MPOOJIeMbl 3aIUTHl WH-
dbopmali 0T O3HAKOMJIEHUSI C €€ COJEP>KaHUEM CO CTOPOHBI JIUI, HE MMEIOIINX
mpaBa JOCTYyIa K Hed. B 3aBUCMMOCTH OT KOHTEKCTa BMECTO TepMHUHA "KOH(PUICH-
nuanbHas" uHGOpMAIMg MOTYT BBICTYIATh TEPMHUHBI '"cekpeTHas'", "dacTtHas',
"OrpaHMYeHHOTO J0CTYyIa" HHpOpMAITHSI.

Obecnieuenue yerocmrHocmuy - TApaHTUPOBAHHE HEBO3MOXKHOCTH HECAHKIIU-

OHHUPOBAHHOI'O U3MCHCHHUA I/IH(i)OpMaHI/II/I. I[JISI rapaHThuX HCJIOCTHOCTHU H€O6XO,Z[I/IM



IPOCTON U HAJEKHBIN KPUTEPUN OOHAPYKEHUS JTIOOBIX MAHUITYJISALMNA C TAHHBIMU.
MaHunynsiuy ¢ JTaHHBIMU BKJIFOYAIOT BCTABKY, YIAJIEHUE U 3aMEHY.

ObGecrnieuenne aymenmughukayuu - pa3zpadOTKa METOJOB TMOATBEPKIACHUS
MOJTMHHOCTH CTOPOH (udenmughuxayus) M caMmoil nHdopMalnuu B mpolecce MH-
dbopmanrionHoro B3aumoaeicteus. udopmarius, nepenapaemas o KaHaty CBS3H,
JOJKHA OBITh ayTEeHTU(ULMPOBAHA IO UCTOYHUKY, BPEMEHU CO3JaHMs, COJepKa-
HUIO JTAHHBIX, BPEMEHHU MEPECHUIKU U T. 1.

ObecnieueHne HeBO3MOIHCHOCIIU OMKA3A OM A8MOpPCMeEa - IPeI0TBpaICHUEe
BO3MOXKHOCTH OTKa3a CyOBEKTOB OT HEKOTOPBIX U3 COBEPUICHHBIX UMHU JCHCTBUM.
PaccmoTpuM cpencTBa Ams JOCTHXKEHUS ATHX 1iesiel 6osee moapoOHo.

TpanuuuonHo#l 3amaueil kpunrTorpadpuu siBIseTcs npodieMa odecredeHus
KOH(QUACHIIMATFHOCTA MH(POPMAIUH MIPH Mepeaaye COOOUICHUI MO0 KOHTPOIHUPYE-
MOMY MPOTUBHUKOM KaHajy cBsizu. B mpocrelilieM ciyyae 3Ta 3ajiaya OMUChIBaeT-
Csl B3aUMOJICHCTBUEM TpeX CyObeKTOB (CTOpoH). Brnanenen nundopmaiuu, Ha3biBa-
eMbIii OOBIYHO omnpagumesiem, OCYIIECTBISIET MpeoOpa3oBaHUE HCXOAHON (om-
Kkpvimoti) nHpopManuu (caMm Iporecc nMpeoopa3oBaHUsl HA3BIBACTCS wUDPOBaAHU-
em) B (hopMy mepenaBaeMbIX noyuamento M0 OTKPHITOMY KaHAIy CBSI3H wiugpo-
8aHHbIX COOOIIEHUH C 1IEJIbI0 €€ 3alIUThl OT MPOTUBHHUKA.

ITon npomuenuxom noHUMaETCs JIFOOOM CyOBEKT, HE UMEIOIIUH MpaBa O3Ha-
KOMJICHHS C COJep>KaHueM nepefaBaemMor nHpopMaiuu. B kauecTBe mMpOTUBHUKA
MO>KET BBICTYNATh KPUNMOAHAIUMUK, BIAACIONIUN METOJIaMU PACKPBITHS MU(POB.
3aKOHHBIN MONyYaTeab WH(POpPMALMKU OCYIIECTBISIET pacuiugposarue TOIydeH-
HbIX cooOmieHnit. [I[pOTUBHUK MBITAETCS OBIANETh 3aIUITAEMON HHQpOpMaIuen
(ero aeicTBUs OOBIYHO HA3BIBAIOT amakamu). IIpu 3TOM OH MOKET COBepIlIaTh Kak
NIACCUBHBIE, TaK U aKTHBHBIE NEUCTBUS. [laccusnvlie aTaku CBSI3aHbI C MPOCITYILIN-
BaHMEM, aHATTM30M Tpa(uKa, epexBaTOM, 3aMUCHIO MepeAaBaeMbIX U(POBAHHBIX
cooOI1IeHn, dewugposanuem, T0 €CTh MOMBITKAMU "B3JIOMATh'" 3AIIUTY C IEIBIO
OBJIaJICHUS] HHPOPMAIIHEH.

[Ipu npoBeneHUU akmugHblX aTaKk MPOTUBHUK MOXKET MPEPHIBATH MPOIIECC

nepenayn cooOLIeHHM, co3aaBaTh NoenbHble (cpadprukoBaHHbIC) WK MOAUPH-



UPOBaTh MepeaaBacMble MH(PpPOBaHHBIE COOOLIEHUS. DTH AKTUBHBIE JEHCTBUS
HA3bIBAIOT MOMBITKAMU UMUMAYUU U HOOMEHbl COOTBETCTBEHHO.

IMon wugpom oOBIYHO TMOHUMAETCSI CEMEUCTBO O0OpaTUMBIX MpeoOpa3zoBa-
HUM, K&XJ0€ U3 KOTOPBIX OMpENEsieTcsl HEKOTOPhIM MapaMeTpoM, Ha3bIBa€MbIM
KIIFOUOM, a TAKXKe MOPSAIKOM MTPUMEHEHHUsS JaHHOTO IPeo0pa3zoBaHusl, Ha3bIBAEMbIM
DeAHCUMOM WUPDPOBAHUSL.

Kntou - 370 BaxxHEHIINH KOMIOHEHT UG pa, OTBEYAIOMINNA 32 BRIOOp MPeod-
pa3oBaHMsl, MPUMEHIEMOro s 3audpoBaHusi KOHKPETHOTO cooOmieHusi. OObIy-
HO KJIIOY MPEACTABISET COO0 HEKOTOPYIO OYKBEHHYIO MJIM YMCIOBYIO MOCIIEI0BA-
TEJIBHOCTh. JTa TOCIEOBATEIHPHOCTh KaK Obl "HacTpauBaeT" anroputm mudpoBa-
HUSL.

Kaxxnoe npeobpazoBaHue OJHO3HAYHO OIPEAEISETCS KIIIOUOM U OIMHUCHIBA-
€TCsl HEKOTOPBIM Kpunmoepaguueckum aneopummom. OJIMH U TOT K€ KPUIITOTpa-
(buyeckuil anropuT™M MOXKET MPUMEHATHCS AJis IUGPOBaHUS B Pa3IUUYHBIX PEKU-
Max. TeM caMbIM peanu3yroTcs pa3iuyHble crocoObl mudpoBaHus (MpocTas 3ame-
Ha, TaMMUpOBaHue U T. M.). Kaxapiil pexxum mudppoBaHus UMeeT Kak CBOM Ipe-
UMYIIECTBA, TaKk U HeAgocTaTku. [1oaToMy BBIOOp pekrMa 3aBUCUT OT KOHKPETHOM
cutyauuu. Ilpu pacumppoBaHuu UCMONB3YETCs KPUNTOTpadhUUECKUl aIfOPUTM,
KOTOPBIM B OOIIEM CIIy4ae MOKET OTJIMYAThCA OT aJIfOPUTMA, IPUMEHSIEMOTO JJIs
3ammugpoBanusa cooduieHuss. COOTBETCTBEHHO MOTYT pa3inyaThCsl KIIIOUM 3aIn-
poBanus u pacmmdposanud. [lapy anroputmon 3amudpoBaHus U pacuuppona-
HUSI OOBIYHO HA3bIBAIOT KPUNMOCUCIEMOU (uu@pcucmemoti), a peann3yromme ux
YCTPOWCTBA - UUPDPMEXHUKOLL.

Ecnu 0603HauuTh yepe3 M oTkpeiToe, a yepe3 C mudpoBaHHOE COOOIEHUS,
TO TpOLECcCH 3amupoBaHUs U paclIMPpOBaHUS MOXKHO 3amucaTh B BUAE pa-
BEHCTB

Ew(M)=C

Die(C)=M

B KOTOPBIX airoputmbl 3ammdpoBanus £ u pacumdpoBanuss D moimkHbl

YAOBJIETBOPSTH PABEHCTBY



Di2(Ex(M))=M

Hapsiny ¢ xkoHpUIEHIMAIBHOCTHEIO HE MEHEE BaXXHOM 3amadeil SBISICTCS
obecnieuenue yerocmuocmu NHGOPMALMH, IPYTUMHU CIOBaMU, - HEU3MEHHOCTH €€
B IIpolIecce Mepeay Wik XpaHeHuu. Pemenue 3Toi 3a1aun npeanoaraet paspa-
OOTKY CpeJCTB, MO3BOJIAIONINX OOHAPYKUBATH HE CTOJBKO CIyYailHble HCKAXKEHUS
(7151 ATOM 11eNIM BIOJIHE MOAXOASAT METOIbl TEOPUU KOJUPOBAHUS C OOHAPYKEHUEM
¥ UCIIPABJICHUEM OIINOOK), CKOJILKO IEJICHANPABICHHOE HABSI3bIBAHNE TTPOTHBHH-
KOM JIO)KHOM nH@opManuu. s sToro B nepegaBaeMyo HHGOPMAIIMIO BHOCUTCSA
U30BITOYHOCTH. Kak mpaBuiio, 3To JocTturaercs 100aBlIeHuEM K COOOIICHUIO HEKO-
TOPOH MPOBEPOYHON KOMOMHAINH, BBIYUCISIEMON C MOMOIIBIO CIEIUATBLHOTO aJl-
rOpUTMa U UTPAIOLEH POJIb KOHTPOIBHON CyMMBI JIs MPOBEPKHU LIEJIOCTHOCTH TO-
Jy4eHHOTro cooOieHus. [ maBHOe OTaMYKe TaKOro METOa OT METOI0B TEOPUH KO-
JUPOBAHUS COCTOUT B TOM, UYTO QJITOPUTM BBIPAOOTKU MPOBEPOYHON KOMOMHALIUU
aBigercs "Kpunrorpadguueckum'", TO €CTh 3aBUCSIIUM OT CEKPETHOro Kkitova. bes
3HAHMS CEKPETHOTO KIII0Ya BEPOATHOCTH YCIEITHOTO HAaBA3BIBAHUS MPOTHBHUKOM
VCKOKEHHOW WIIM JIOXKHOU mHpopmaiuu Masna. Takas BEpOSATHOCTh CIY>KUT MEPOU
umumocmotixocmuy mudpa, To €cTh CIOCOOHOCTH caMOTo IH(pa MPOTUBOCTOATH
aKTUBHBIM aTaKaM CO CTOPOHBI MPOTUBHHUKA.

Wtak, nis mpoBepKH IIEJOCTHOCTH K cooOleHuto M poOapisercs MmpoBe-
pouHass KOMOWHAIMsI S, Ha3bpIBaeMas Kodom aymeHmugurayuu coobujernus (co-
kpameHHo - KAC) wiu umumoscmasxoii. B 3ToM ciiydae 1o KaHayly CBSI3U Tepe-
naetcs mapa C = (M, S). [Ipu noyaernu cooOmierus: M monap30BaTeIb BEIYUCIISCT
3HAUYCHHUE TPOBEPOYHON KOMOWHAIIMM W CPAaBHUBAET €r0 C IMOJYyYEHHBIM KOH-
TPOJIbHBIM 3HaueHueM S HecoBmnajeHue roBOpuUT o TOM, 4TO JAaHHbIE ObLIA U3MeE-
HEHBI.

Kaxk npaBuino, ko1 ayTeHTU(UKAIUY SBIIIETCS 3HAYEHUEM HEKOTOPOH (3aBU-
CALIEH OT CEKPETHOIrO KIt04Ya) KpUMTOrpapuieckoil xew-pynkyuu oT JAHHOTO CO-
obmenus: (M) = S K xomam ayreHTH()UKAINN TPETBSBISIOTCS ONPEICICHHBIC

TpC6OBaHI/IH. K HuM oTHOCSATCS:



- HEBO3MOXKHOCTh BblumucieHus 3Hauenus hy(M) = S mans 3amanHOro coo0-
neHus M 0e3 3Hanus Kiroda k,

- HEBO3MOXXHOCTb MOI00pa JUIs 33JIaHHOTO coo0MIeHns M ¢ N3BECTHBIM 3HA-
gerreM hy(M)=S npyroro cooOmienust M; ¢ u3BecTHbIM 3HaueHueM hy (M;) = Sy,
0e3 3HaHuA Kirova K.

ITepBoe TpeboBaHWE HAIpPaBICHO MPOTUB CO3JaHUS MOMJIEIbHBIX (cdadpu-
KOBAHHBIX) COOOIICHHI TIPYW aTakax TUIA UMUMAYUs, BTOPOE - MPOTUB Moaudu-
KaIlM¥ IepelaBaeMbIX COOOIIEHUI TTPH aTaKax THIIA HOOMEHA.

Aymenmucghukayus - yCTaHOBJIEHHUE TMOJJIMHHOCTH. B o0miem ciydae sToT
TEPMUH MOXET OTHOCHTHCS KO BCEM acleKTamM WH()OPMAIMOHHOTO B3aWMOJICH-
CTBHUS: CEAHCY CBS3U, CTOPOHAM, IepeIaBaéMbIM COOOIICHUSAM U T. I.

YcraHoBiIeHNE TOMJIUHHOCTH (TO €CTh MPOBEPKA W MOATBEPIKICHUE) BCEX
aCIeKTOB MH()OPMAIMOHHOTO B3aWMOJCHCTBHUS SIBJISICTCS BaKHOW COCTaBHOM da-
CTBIO MPOOJIEMBI 00ECTICUCHUS JTOCTOBEPHOCTH MoaydaeMoit mHpopmaruu. Oco-
OCHHO OCTpO 3Ta IMpoOIeMa CTOUT B CIIy4ae HE JOBEPSIONINX APYT APYTy CTOPOH,
KOT/Ia UCTOYHHKOM YI'PO3 MOXKET CIYKHTh HE TOJBKO TPEThsl CTOPOHA (IIPOTHB-
HUK), HO ¥ CTOPOHA, C KOTOPO# OCYIIECTBIISIETCS] B3aMMO,ICHCTBHE.

[IpuMeHHTEIHLHO K CEaHCY CBS3U ayTeHTH(UKAIMS O3HAYaeT MPOBEPKY: Iie-
JIOCTHOCTH COCIWHEHUS, HEBO3MOXXHOCTH TMOBTOPHOM TEpeaadn JTaHHBIX MPOTHB-
HUKOM U CBOCBPEMEHHOCTH Tepeaadn AaHHBIX. J[71s1 3TOr0, KaKk MmpaBuiio, UCIIONb-
3YIOT JOMOJHUTEIBHBIC TapaMeTphbl, IMO3BOJISAIOMKE 'CIENHUTh" TIepelaBacMbIe
JTAaHHBIE B JIETKO MPOBEPSEMYIO IMOCIIEN0BATEILHOCTh. JTO JOCTUTACTCS, HANPH-
Mep, IMyTeM BCTaBKH B COOOIIEHUS HEKOTOPHIX CIEIUATbHBIX YHCENl WIH MemoK
spemenu. OHU TO3BOJISAIOT MPEAOTBPATUTD MOMBITKH MTOBTOPHOM TEpeaayuun, u3Me-
HEHUS TOpSJIKa CIEAOBaHUS WJIM OOpAaTHOW OTCHUIKHM YacCTH MEPEJaHHBIX COOOIe-
Huii. [Ipu 3TOM Takue BCTaBKH B IEpeaaBacMOM COOOIICHUH HEOOXOJAMMO 3allly-
maTh (HampuMep, ¢ TOMOIIBIO MHU(PPOBaHUS ) OT BO3MOXKHBIX TOJIJICIOK U HCKaXKe-
HUH.

[IpuMeHUTEILHO K CTOPOHAM B3aMMOJICHCTBHS ayTEHTHU(HKAIUSA O03HAYaCT

IIPOBEPKY OAHOM M3 CTOPOH TOrO, YTO B3aUMOJEHCTBYIOIIAs C HEH CTOpOHA -



UMEHHO Ta, 32 KOTOPYIO OHa ce0s BbaaeT. YacTto ayTeHTU(UKaINo CTOPOH Ha3bl-
BAaIOT TaKXKe udeHmuguxayuetl.

OCHOBHBIM CPEACTBOM JIJIs1 MPOBEACHUS UICHTU(PHUKALIUU SBISIOTCS NPOMO-
KOJIbl UoeHmughuxayuy, mO3BOJSIONINE OCYIIECTBISTh UASHTH(PHUKAIUIO (1 ayTeH-
TU(DUKAIMIO) KAKIIOM M3 y4acTBYIOIIMX BO B3aMMOJEHCTBUU U HE JOBEPSIOUINX
JIpYT Ipyry CTOpoH. Paznuyaror npomokonst 0OHocmopoHuel N 63auUMHOU UOeH-
muguxayuu.

IIpomoxkon - 3T0 pacupenesieHHbI alrOpyuT™, ONPEAEISIOMINNA TOCIEA0Ba-
TEJIbHOCTh JEWCTBUM Ka)XXJI0W M3 CTOPOH. B mponecce BBINOIHEHHS MPOTOKOJA
UAeHTUUKAIIMN KaXas U3 CTOPOH HE MepefacT HUKaKoW MHPOPMAIUA O CBOEM
CEKpPETHOM KJII0YEe, a XPAHUT €ro y ceOsi U UCHOJb3YyeT Il OPMUPOBAHUS OTBET-
HBIX COOOIIEHUH Ha 3aMPOCHl, TOCTYMAIOIINE MTPU BHITIOJTHEHUN TTPOTOKOIIA.

Hakonel, npuMeHUTENbHO K caMOoi MHGOpMALMK ayTeHTU(PUKALIUSI 03HaYa-
€T MPOBEPKY TOro, 4To MH(pOpMalus, nepenaBacMasi 1Mo KaHamy, SBISETCS TOJI-
JIMHHOM MO COJEPKaHUI0, UCTOYHUKY, BPDEMEHU CO3/1aHUs, BPEMEHU NEPECHUIKU U
T. A.

[IpoBepka MOATMHHOCTH COAEPKaHMS MH(POPMAIMKA CBOJIUTCA, MO CYTH, K
IIPOBEPKE €€ HEM3MEHHOCTH (C MOMEHTa CO3[]aHus) B Ipollecce Mepeaadyd WiId
XPaHEHUS, TO ECTh ITPOBEPKE LIETOCTHOCTH.

Aymenmugukayus ucmouHuka OaHHbIX 0O3HAYAET MOATBEPKACHUE TOTO, YTO
UCXOJIHBIN TOKYMEHT OB CO3/1aH UMEHHO 3asiBJIEHHBIM UCTOYHUKOM.

3amMeTuM, 4TO €CIIM CTOPOHBI JOBEPSAIOT APYT APYry U 00JIamaloT OOIIIM
CEKPETHBIM KITFOUOM, TO ayTeHTHU(HUKAITMIO CTOPOH MOKHO OOCCTICUHTh MPUMEHE-
HUEM KoJia ayTeHTU(UKaIuu. JleCTBUTENbHO, KaXK/I0€ YCIEIIHO JEKOIUPOBAHHOE
MoJIyJaTesieM COOOIIEHNE MOXKET OBITh CO3/1aHO TOJBKO OTIPABHUTENIEM, TaK Kak
TOJIbKO OH 3HAeT MX OOILIUN CEeKpeTHbIN Kitou. Jljisi He AOBEpAIOIIMX APYT APYTY
CTOpPOH pelIeHre MOJA00HBIX 33a4 C UCIOIb30BaHUEM OOIIEro CEKPETHOrO KIltoua
CTAHOBUTCS HEBO3MOXHBIM. [loaTOMY TIpH ayTeHTH(UKAIMN UCTOYHUKA JAHHBIX

HYKEH ME€XaHU3M UG POBON MOAMUCH, KOTOPBIA OyI€T pACCMOTPEH HUXKE.
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B uenom, ayTeHTHQUKAINS UCTOYHUKA JAHHBIX BBIOIHSET TY K€ POJIb, YTO
U IPOTOKOJ uaeHTUPUKauu. OTIndre 3aKI04aeTcst TOJIbKO B TOM, YTO B IEPBOM
cllyyae UMeeTcsl HeKoTopas nepeaaBaeMas uHdopmaius, aBTOPCTBO KOTOPO Tpe-
OyeTcsl yCTaHOBUTD, @ BO BTOPOM TPEOYETCsl MPOCTO YCTAHOBUTH CTOPOHY, C LITO-

PO OCYIIECTBIISAECTCS B3aUMOJCUCTBHE.
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2. MaTteMaTu4ieckKue MOJIeJId OTKPbITOI0 TEKCTA

[ToTpeOHOCTH B MaTEeMaTUYECKUX MOJECIISIX OTKPBHITOTO TEKCTA MPOJIUKTOBA-
Ha, TIPEXK/E BCEro, CACAYIOMUMH COOOpakeHussMHU. Bo-mepBbIX, Jaxe Npu OTCYT-
CTBUM OTpaHWYEHUN HA BPEMEHHBIE U MAaTepHUAIIbHBIC 3aTPAThl MO BBISIBICHUIO 3a-
KOHOMEPHOCTEW, MMEIOIIUX MECTO B OTKPBITHIX TEKCTaX, HElb3s rapaHTHUPOBATH
TOTO, YTO TaKHE CBOMCTBA yKa3aHbl C JOCTATOYHOU MojaHOTOM. Hampumep, xoporio
M3BECTHO, YTO YaCTOTHBIE CBOMCTBA TEKCTOB B 3HAUUTEIIbHOW CTETIEHU 3aBUCST OT
ux xapaktepa. [loaTromy npu MaTeMaTUYECKUX HUCCIEIOBAHUSAX CBOMCTB IIHU(POB
MpUOETalT K YIPOIIAINIEMy MOJICTUPOBAHUIO, B YaCTHOCTH, PEaJTbHBIN OTKPHI-
THIN TEKCT 3aMEHSIETCS €r0 MOJCINBIO, OTpaKaroIell Hanboee BaXXHbIE €r0 CBOM-
cTBa. BOo-BTOPBIX, MPU aBTOMATHU3ALMU METOJOB KPUIITOAHAIN3A, CB3AHHBIX C I1e-
pebopom kioueid, Tpedyercs "HayunuTh" DBM oTnnyaTh OTKPHITHINA TEKCT OT CITY-
YaHOW NOCJIEN0BATEIILHOCTA 3HAKOB. SICHO, YTO COOTBETCTBYIOIIUN KPUTEPUU
MO>KET BBISIBUTH JIMIIb aJIEKBATHOCTb MOCIEA0BATEIbHOCTH 3HAKOB HEKOTOPOU MO-
JI€TIU OTKPBITOTO TEKCTA.

OauH U3 eCTeCTBEHHBIX MOJIXO0JI0B K MOJIEIMPOBAHUIO OTKPBITHIX TEKCTOB
CBSI3aH C YYETOM HMX YaCTOTHBIX XapPaKTEPUCTHK, MPUOIIKEHHS I KOTOPBIX
MO>KHO BBIUMCIUTH C HYKHOM TOYHOCTBIO, UCCIIETYS] TEKCThI IOCTATOUHOMN JTTHBI.
OcHOBaHUEM JJI TAaKOT'O MOAXO0/a ABJISETCS YCTOMUMBOCTh YacTOT K - TPAMM WJIU
IIEBIX CIOBO(OPM peaNbHBIX S3BIKOB YEIIOBEYECKOTO OOMICHHS (TO €CTh OTICNb-
HBIX OYKB, CJOTOB, CJIOB U HEKOTOPBIX CJIOBOcodeTaHuil). OCHOBaHHEM JJISl TIO-
CTPOCHHUSI MOJEIH MOXET CIYXHUTh TaK)Ke U TEOPETUKO-WH(DOPMAITMOHHBIA TOJ-
xoJ1, pa3Buthiil B padotax K. IllenHoHa.

VYyer yactoT k-rpaMM MpUBOAMT K CIEAYIONIEH MOJEIN OTKPHITOTO TEKCTA.
[Iycth P(k)(A) MPEACTABISIET COOON MACCUB, COCTOSIINI U3 MPUOMKSHUN 1)1 BE-
positHocTe#t p(b1,by,...,0¢) mosiBnenus k - rpamm bib....by B oTkphITOM TEKCTE,
keN,

A = (ay,...,a,) - aNpaBUT OTKPBITOTO TeKCTa, D;€A, I = 1 K.

Torga HUCTOYHMK "OTKPBITOIO TEKCTA" TEHEPUPYET MNOCIEAOBATEIHHOCTD

C1,C2,...,Ck,Ck+1,--- 3HAKOB andaBuTa A, B KOTOPOH k-rpamma c;c;...cx TIOSIBISIETCS C
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BEPOSITHOCTBIO p(C1C3...Ck) € P(k)(A), cnenyromas k-rpamma cic;...Cx+1 TTOSIBISIETCS
C BEpOSITHOCTH p(0203...ck+1)€P(k)(A) u T. 1. HazoBeM MOCTPOEHHYIO MOJENIb OT-
KPBITOTO TEKCTa 8ePOSMHOCIHOU MOOEbIO k-20 npubaudceus.

Takum 0OpazoM, mpocTeHIas MOJEIb OTKPBITOTO TEKCTA - 8ePOSMHOCHHAS
MOO0eb nep8oco npubaudicerus — PEJACTaBIIET COOON MOCIeI0BAaTEILHOCTh 3HA-
KOB C1,C2,..., B KOTOPOW Ka)Iblif 3HaK ci, | = 1,2,..., MOSABJISIETCS C BEPOSTHOCTHIO
p(ci)€ PY(A), HesaBucHMO OT JIPYTUX 3HAKOB. bysem Ha3pIBaTh TaK¥Ke 3Ty MOJCIb
NO3HAYHOU MOOENbl0 OMKpbIMo2o mekcma. B TakoW MOJEIu OTKPBITBIM TEKCT

C1C...C1 AMEET BEPOSITHOCTH
|
p(c,C,..c) =] ] p(cy)
i=1

B BeposTHOCTHOI MOJAENIH BTOPOTO MPUOIMKEHHUS MEPBBIM 3HAK C; UMEET
1 . .
BEPOSITHOCTD p(C1) € P )(A), a KaXIblM CIENYIOIIMNA 3HAK Cj 3aBUCUT OT MPEIbIIY-
HIETO U MOSBJISIETCS C BEPOSATHOCTHIO

P(ci4C)
e, )=~
Pale = ey

rie p(ciaci) €PP(A4), plcia)ePY(A), i = 2.3,.... JIpyruMu clIoBaMH, MOZEb
OTKPBITOIO TEKCTa BTOPOTO MPHOJIIMKEHUsT MpPEACTaBisieT co0oil npocmyro ooHo-
PpOoOoHyo yenv Mapkosa. B Takoil MOJIETIU OTKPBITBIN TEKCT C1C5...C| UMEET BEPOSIT-

HOCTb
P(eiC,-¢) = pey)- | | p(ci /ciy)

Monenu OTKpPBITOro TeKcTa 0oJiee BBHICOKMX MPHUOIMKEHUN YYMTHIBAIOT 3a-
BUCHUMOCTb Ka)KJIOTO 3HaKa OT OOJIBIIETO YMCia MPEAbIAYLIINX 3HAKOB. SICHO, 4TO
YeM BbIIIE CTENEeHb MPHUOIKEeHNs, TeM OoJiee "UnuTaeMbIMHU" SBISIOTCS COOTBET-
CTByMOIIKE MOJENU. [IpoBOIMINCH AKCIEPUMEHTHI IO MOJIEMPOBAHUIO OTKPBITHIX
TEKCTOB € MOMOIIbI0 OBM.

OtmeTnM, yTO ¢ GoJiee OOUIMX MO3UIUN OTKPBITHIA TEKCT MOXKET paccMart-
PUBATBCS KaK pealu3alisi CmayuoHapHO20 3p200UutecKo20 CryyaiHo20 npoyecca ¢

()uCerl’nglM 6peMEHEM U KOHEUYHBIM YUCTIOM COCMOSHUIL.
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Kpurtepun pacnozHaBaHusi OTKPbITOI0 TEKCTA

3aMEHUB PEAIBHBIN OTKPBITBHIM TEKCT €r0 MOJEIbIO, MBI MOXKEM TENEPh I0-
CTPOUTH KPUTEPUI PACIIO3HABAHMS OTKPBITOro TekcTa. [Ipn ’TOM MOKHO BOCIIOJIb-
30BaTbCs MO0 CTaHAAPTHBIMM METOJAMHU Pa3JIMYEHMs] CTATUCTUUECKUX TUIIOTE3,
A100 HAJIMYMEM B OTKPBITBIX TEKCTAX HEKOTOPBIX 3aIIPETOB, TAKUX, HAIIPUMED, KaK
ourpamma b'b B pycckom Tekcre. [IponsumocTpupyem nepBblii MOIX0 IPU PacIo-
3HaBAaHUU NTO3HAYHOU MOJIEIHN OTKPBITOIO TEKCTA.

Wrak, cornacHO Hamieil JOTOBOPEHHOCTH, OTKPBITBIA TEKCT MPEACTABISIET
co00l peann3auuio0 HE3aBUCUMBIX UCIIBITAHUN CIIy4ailHOW BEJIMYMHBI, 3HAYEHUSIMU
KOTOpOU SIBISIIOTCS OyKBBI andaButa A = {aj,...,a,}, MOSIBISIOMINECS B COOTBET-
crBun ¢ pacmnpexenennem Bepostocteit PY(4) = (p(ay),...p(a,)). Tpebyercs
OIpPEAENIUTD, ABJIAETCS JIU CIy4aiHas MOCIEA0BATEIbHOCTD C1C7...C| OYKB ayaBu-
Ta A OTKPBITBIM TEKCTOM HJIU HET.

Ilycte Hy - rumoresa, cocrosimast B TOM, 4TO JAHHAS MOCIEA0BATEIBLHOCTD -
OTKPBITBIM TEKCT, H; - anprepHatuBHAA rumnore3a. B mpocrenmem ciydyae mocie-
JIOBATENBHOCTH C1Cy...C; MOKHO paccMaTpuBath Ipu runoreze Hi kak ciaydaliHyro
Y PABHOBEPOSITHYIO. JTa aJbTEPHATUBA OTBEYAET CyOBEKTUBHOMY INPECTABICHUIO
0 TOM, 4TO MpHU paciiM(PpOBaHUU KPUIITOTPaAMMbI C TOMOULIBIO JIOKHOTO KIJIF0Ya I0-
Jdy4aetcs "GeccMbICIeHHas" MOCIeI0BaTEIbHOCTh 3HaKOB. B Gosnee oliiem cirydae
MO>KHO CUMTaTh, 4TO Ipu runore3e H1 nmocienoBareabHOCTh C1C;...C; IPEACTABIIA-
eT coO0M peanu3aluio He3aBUCUMbIX UCIIBITAHUNA HEKOTOPOM CIy4yailHOW BEIU4YU-
HBI, 3HAYCHUSIMU KOTOPOU SIBIISIIOTCSL OYKBBI andasuta A = {aj,...,a,}, TOSBISIO-
Lpecs: B COOTBeTCTBHH ¢ pacipenenenueM sepostaocteil QU(A)= (q(ay),....q(an)).
[Tpu TakuX JOTOBOPEHHOCTSAX MOXKHO MPUMEHUTH, HAIPUMED, HaAubosee MOUHbLU
Kpumepuy pa3IudeHus IBYX IIPOCTBIX IMIIOTE3, KOTOPBIN naeT temma Hetimana—
Iupcomna.

B cuiny cBOE€ro BEpOATHOCTHOIO XapakTepa TaKOW KPUTEPUH MOKET COBEP-
1aTh OWIMOKM ABYX poJoB. Kputepuil MOKET MPUHATH OTKPBITBIM TEKCT 3a CIIy-

YaiiHblil HaOop 3HaKoB. Takas ommOKa OOBIYHO HA3BIBACTCS OUUOKOL NEPBO2O PO-
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0a, ee BeposTHOCTH paBHa ¢ = P{H1/Ho}. AHAIOTUYHO BBOAUTCS OWUOKA BMOPO2O

pooa 1 €€ BEPOATHOCTh B = p{Hy/H1} . DT omIOKH ONIPEIeIsAIOT KaueCTBO pado-
Thl KpuTepus. B kpunrorpadguyueckux MUCCIeI0BAHUSIX €CTECTBEHHO MUHUMU3UPO-
BaTh BEPOSITHOCTH OMIMOKU MEPBOro pojia, 4ToObl HE "MPOMMYCTUThH'" OTKPBITHIN
TekcT. Jlemma Helimana - [Inpcona npu 3aJaHHON BEPOSITHOCTH IIEPBOTrO pOJIa MU-
HUMU3HUPYET TaKKe BEPOSITHOCTh OMIMOKK BTOPOTO POJa.

Kputeprn Ha OTKPBITBIN TEKCT, UCIOIL3YIOIIUE 3aPETHBIE COUETAHUS 3HA-
KOB, HAIPUMEP K - TPAMMBI MOJPSAI UAYIIUX OYKB, OyJiIeM Ha3bIBaTh Kpumepusimu
3anpemuwvix k-epavm. OHU yCTPOEHBI Upe3BbIYAHO MpocTo. OTOMpaeTcs HEKOTO-
poe YHCIo S penkux K-rpaMM, KOTOpbIe OOBSBIISIIOTCS 3alPETHRIMH. Terneph, mpo-
cMaTpHuBas MOCIeIOBaTeIbHO K-rpamMmy 3a K-rpaMMoii aHaIu3upyeMou Mocieno-
BaTEIHLHOCTH C1C;...C|, MBI OOBSIBIISIEM €€ CIIy4alHOU, KaK TOJIbKO B HEW BCTPETHT-
Csl OJTHA W3 3alPETHBIX K-rpamMM, U OTKPBITHIM TEKCTOM B MPOTHBHOM ciydae. Ta-
KM€ KpPUTEPUHU TaKKe MOTYT COBEpIIaTh OLIMOKUA B MPUHSATUU pelieHus. B mpo-
CTEUIIMX CIIy4YasiXx UX MOXKHO paccuntaTb. HecMOTps Ha CBOKO POCTOTY, KPUTEPUH

3anpeTHBIX K-rpamMum sIBIIsIIOTCS BeCchbMa 3 (EKTUBHBIMHU.
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3. Knaccuduxanus mudpos

B xauecTBe nmepBUYHOrO MpU3HAKA, IO KOTOPOMY MPOU3BOAUTCS Kiaaccudu-
Kalus mWugpoB, UCHOIB3YETCs TUI MPEoO0pa30BaHMs, OCYIIECTBISEMOTO C OTKpPbI-
TBIM TEKCTOM IpH IudpoBanuu. Eciau ¢pparMeHTsl OTKPHITOTO TEKCTa (OTACIbHBIC
OyKBbI HJIU TPYIIIbl OyKB) 3aMEHSIIOTCSI HEKOTOPHIMU MX SKBHBAJICHTAMHU B LIH(]-
PTEKCTEe, TO COOTBETCTBYIOIIUHN MH(P OTHOCUTCS K Kiaccy wugpos samensi. Ecnn
OyKBBI OTKPBITOTO TEKCTa MpH IMH(DPOBAHUM JIHIIL MEHSIOTCA MECTaMU JIPYT C
IpyroM, TO Mbl UMEEM JeJ0 C wugpom nepecmanosxku. C LENbIO TOBBIILICHUS
HAJC)KHOCTH MHU(PPOBaHUS MU(POBAHHBIN TEKCT, NOTYyYECHHBIH MPUMEHEHUEM He-
KOTOpOro mudpa, MOKeT ObITh eIle pa3 3amudpoBaH ¢ TOMOIIBIO IPYroro Mmud-
pa. BceBo3MokHBIE TaKue KOMIO3UIIMU PA3TUYHBIX MIHU(POB MPUBOAAT K TPEThe-
My Kjaccy mugpoB, KOTOpble OOBIYHO HA3bIBAIOT KOMHOZUYUOHHBIMU WUDPAMU.
3aMeTHM, YTO KOMITO3UIIMOHHBIN MHU(P MOXKET HE BXOAUTh HU B Kiacc MHU(POB

3aMEHbI, HU B KJ1acc mu¢poB nepecTaHoBkH (puc. 1).

[udpsr
A 4
HIudps! 3a- HIudpsr nepe- Komnozunmonssie
MEHBI CTaHOBKH mmdps

Pucynok 1. Knaccuduxanus mmdpos

HIudpbl nepecTaHOBKHU

[IIudpel mepecTaHOBKH, WM TPAHCIIO3UIIMH, U3MEHSIOT TOJBKO MOPSIOK
CJIEAOBAHUs CHUMBOJIOB WJIM IPYTHX 3JEMEHTOB MCXOAHOro Tekcra. Kimaccnueckum
MPUMEPOM TAKOTO IH(pa SBISETCS CUCTEMA, UCIIOIB3YIONas KapTOYKy C OTBEP-
CTUsIMU — peuemky Kapoano, KoTopas npH HAJOKEHUU Ha JTUCT OymMaru OCTaBIIsI-
€T OTKPBITBIMU JIUIIb HEKOTOpPbIE ero yacTu. [Ipu 3ammudpoBke OyKBbI COOOIIEHUS
BITMCHIBAIOTCS B 3TH OTBepcTus. I[Ipu pacmmdpoBke cooOIeHNE BIUCHIBACTCS B
IarpaMMy HYXHBIX pa3MEpOB, 3aTEM HAKJIAAbIBAETCA PEIIETKA, MOCJIE YEro Ha

BHUAY OKa3bIBAKOTCA TOJIBKO 6YKBBI OTKPBITOI'O TEKCTA.

16



PemeTkn MOXHO MCIOIB30BaTh ABYMS Pa3IMYHBIMU crioco0amu. B mepBom
ciydae 3amu(poBaHHBIN TEKCT COCTOUT TOJIBKO U3 OYKB MCXOIHOTO COOOIIEHUSI.
PemieTka n3roraBnMBaeTcs TakKUM 00pa3oM, YTOOBI TIPU €€ MOCIeA0BaATEILHOM HC-
MOJIb30BAHUU B PA3TUYHBIX TIOJIOKESHUSIX KaXIasi KJIETKa JISKAIIEro Mo Hell JincTa
Oymaru okaszajach 3aHATOW. [IpumMepoM Takol peIIeTKH SIBISETCS NOB0POMHASA
pewemxa, NokazanHas Ha puc.l. Ecnu Takyro pemeTky mnociaeoBaTelbHO MoBOpa-
yuBaTh Ha 90° mociie 3an0JHEHUsT BCEX OTKPBITHIX MPU JTAHHOM MOJIOKEHUU KJie-
TOK, TO MPU BO3BpATE PEIICTKH B UCXOJIHOE TMOJIOKEHHUE BCE KIETKH OKKYTCS 3a-
MOJIHEHHBIMU. Uucra, CTOSIINE B KJIETKaX, 00JIerdaroT U3roTOBJICHUE penieTku. B
KKJIOM M3 KOHIIEHTPUYECKUX OKAWMIIEHWU JOJIKHA OBITh BhIpE3aHa TOJHKO OJTHA
KJIETKa M3 TeX, KOTOpble UMEIOT OJMHAKOBBIH HOoMep. BTopoi, creranorpaduue-
CKHI METOJ] MCIIOJIb30BaHUS PEIICTKH MO3BOJIIET CKPHITh (DaKT Mepeaadnl CEeKpeT-
HOTO cooOIeHus. B 3ToM ciydae 3amoJiHSIeTCsl TOJABKO 4acTh JIMCTa Oymarw, Jie-

Kamero 1moa pCmCTKOﬁ, IMOCJIC 4Y€ro 6YKBBI HJIK CJIOBAa MCXOJHOI'O TEKCTA OKPY-

I%

ZKarOTCA JTOXKHBIM TCKCTOM.

1 |2
2 3
3 |4

Pucynok 2. [IpuMep NoBOPOTHON PELIETKH

PaccMmoTpuM yCI0)KHEHHYIO TIepecTaHOBKY 1o Tabmuie. [Ipumep Tabmuiibt
JUTS pealn3allii 3TOT0 MeToja MmudpoBaHus TMoka3aH Ha puc.3. Tabmuia mpen-
CTaBisIeT OO0 MaTpHUIly pa3MEepHOCTHIO 6 X 6, B KOTOPYIO IMOCTPOYHO BITHCHIBA-
eTcst uckomoe coobrmienue. [Ipu cunteiBaHUM WHOOPMAITUU TIO CTOJOIAM B COOT-
BETCTBUU C TIOCIENOBATEIBHOCTHIO YHCEN KIII0Ya IMOJIydaeTcsi MU(POTEKCT.

VY clnoKHEHHE 3aKII04aeTCs B TOM, YTO HCKOTOPLIC STYCHKU Ta6J'II/II_IBI HC HCIIOJIb3Y-
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torcs. [Ipu 3ammdpoBanuu cooOmeHus
KOMAHIOBATL ITAPAJIOM BY 1Y 4
MOJTyYUM:

ObLBHAOJIKIMYMB AY OTP AATI/IS,

Kirou

2 4 Jo J3 5 1

K | O A | H

i S B 1‘_*{
A |o |O

M B v )i\

v q

Pucynox 3. Ipumep mmdpoBaHus METOIOM YCIOXHEHHOW MEPEeCTaHOBKU

10 TAOJIHIIE

[Tpu pacmmdpoBanum OyKBHI MHUPPOTEKCTA 3aMUCHIBAIOTCA M0 CTOJIOLAM B
COOTBETCTBUHU C IOCIEAOBATEIBHOCTBIO YMCEN KIIOYa, MOCIE YEro MCXOJHBIN
TEKCT CUUTHIBAETCS MO cTpokam. Jlyig ynoOcTBa 3amOMUHAHUS KITI0Ua TPUMEHSIOT
IEPECTAHOBKY CTOJIOIOB TaOJIUIIBI 1O KJIFOUEBOMY CJIOBY WJM (hpase, BCEM CUMBO-
JaM KOTOPBIX CTaBSITCSI B COOTBETCTBUE HOMEpPA, ONPEIEISIEMbIE TTOPSAIKOM COOT-
BETCTBYIOIIUX OYKB B andasute. Hampumep, mpu BEIOOpE B KaUeCTBE KJIIOYa CIOBA
MHI'OJIA mnocnenoBaTelbHOCTh MCIOJIB30BAHUS CTOJIOIOB Oy/leT HMMETh BHUJ
462531.

Taxxe BO3MOXHBI U JApyrue BapHaHThI mu(pa MEepecTaHOBKH, HAMPHUMED,

mu@phI CTOJIOIOBON U IBOWHON MEPECTAHOBKH.
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HIngpsl 3amenbl

Bonbiioe BiausiHME HA pa3BUTHE KPUNTOTpapUU OKa3ai MOSABUBIINECS B Ce-
penuHe XX Beka paboThl amepukaHckoro maremaruka Kmona Illennona. B atux
paboTax ObLIN 3aJI0’KEHBI OCHOBBI TEOPUH MH(POpPMAIUH, a TakxKe ObLI pa3paboTan
MaTEeMaTUYECKUI amnmapar JJig UCCIAEAOBaHUI BO MHOTHX OO0JIACTSIX HAyKH, CBS-
3aHHBIX ¢ UHQoOpManuei. bosee TOro, MPUHATO CUUTATH, YTO TEOPUS UHPOPMALIUU
Kak Hayka poaunack B 1948 rony mocne my6nukanuu padbotsl K. Hlennona «Ma-
TEMaTUYEeCKasi TEOPUS CBA3M» (CM. IPUIIOKEHUE).

B cBoeit pabote «Teopust cBsizu B cekpeTHbIX cuctemax» Kiox Illennon
00001IHIT HAKOTIJICHHBIN 0 HETO OMBIT pa3padboTku mudpos. Okazanock, 4To aa-
K€ B OUEHB CIIOKHBIX MHU(pax B KAUECTBE TUTUYHBIX KOMIIOHEHTOB MOKHO BbIJIe-
JUTh TaKUE MPOCThIC MHUPPBI KaK wugdpvl 3amensvl, wu@dpvl nepecmaHo8Ku Ui ux
COYETaHMUS.

udp 3ameHsl ABASETCS MPOCTEUIIMM, HauboJyiee MOMYJISIPHBIM HIUGPOM.
TunuuneiMu npumepamu sapisitores mmdp Llesaps, «uudupHas azOyka» Iletpa
Benukoro n «msmymue yenopeuku» A. Konan [loina. Kak BuaHO u3 camoro
Ha3BaHUA, MHUQP 3aMEHbI OCYIIECTBIIET MIPeoOpa3oBaHue 3aMeHbl OYKB WU JIPY-
I'MX «4acTei» OTKPBITOrO TEKCTa HA aHAJIOTHYHbIE «YaCTU» MIM(GPOBAHHOTO TEK-
cra. Jlerko nate Matematuueckoe onucanue mudpa 3amensl. [Iyctb X u ¥ — nBa
andasuTa (OTKPHITOTO U MU(POBAHHOTO TEKCTOB COOTBETCTBEHHO), COCTOSIINE U3
OJIMHAKOBOTO 4Mciia CUMBOJIOB. [lycTh Takke g: X —> Y - B3aMMHOOJHO3HAYHOE
orobpaxenne X B Y. Torma mmdp 3amMeHbl NEHCTBYET TaK: OTKPBITHIA TEKCT
X1X2...X, IpeoOpa3yercs B MHPpoBaHHBIA TEKCT J(X1)g(X2)... g(x,).

[udp nepecTaHOBKM, KaK BUIHO U3 Ha3BaHUs, OCYIIECTBISET IMpeoOpas3o-
BaHUE MEPECTAaHOBKU OYKB B OTKPHITOM TeKCTe. TUMHUYHBIM mpuMepoM mudpa me-
pectaHoBkH siBisieTcs mudp «Crutana». OObIYHO OTKPBITHIA TEKCT pa3OuBaeTcs
Ha OTPE3KH PaBHOM JJIMHBI M KaXIbI OTpe30K mudpyeTrcs HezaBUcUMO. [lycTsb,
HampuUMep, IJIUHA OTPE3KOB paBHA 7 U G - B3aMMHOOJHO3HAYHOE OTOOpakKeHHE
MHOXecTBa {1,2,..., n! B ceds. Torna mudp nepecTaHOBKH JACHCTBYET TaK: OTPE30K

OTKPBITOTO TEKCTA X1...X, Ipeodpa3yercs: B OTPE30K MIH(PPOBAHHOTO TEKCTA
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MaremaTuyeckasi MoJaesb Iu@pa 3aMmeHbl

Onpenenum mozens 2 4, =(X, K Y, E, D) npousBojbHOro mmudpa 3aMeHBI.
Bynem cuntath, 4TO OTKPHITHIE U MU(POBAHHBIC TEKCTHI SIBJISIFOTCS CIOBAMU B aJl-
daButax A u B coorBeTcTBeHHO: X=A*, YCB* |A|=n, |B| = m . 3nech u ganee C*
0003HaYaeT MHOKECTBO CJIOB KOHEUHOU JIMHBI B andasute C.

[Tepen 3ammdpoBaHreM OTKPBITHIA TEKCT MPEIBAPUTEIHHO MPEACTABISICTCS
B BHUJIE MOCIEAOBATEIILHOCTU TOJICIOB, HAa3bIBAEMBIX wugpeeruuunamu. llpu 3a-
muGpOBaHUN THPPBEITMYUHBI 3aMEHSIOTCS HEKOTOPHIMH WX JKBUBAJCHTAMHU B
muPTEKCTE, KOTOPhIE Ha30BeM wiudpoooznavenuamu. Kax mmdpBeInanHbl, TaK
U mudpoOo3HaUCHUS PEICTABISAIOT CO00H cioBa U3 4 * u B * COOTBETCTBEHHO.

[Mycte U = {ui,..,un} — MHOXECTBO BO3MOXXHBIX MMHU(pBeIHUnH, V =
{V1,...,Vm} - MHO’KECTBO BO3MOXKHBIX IUPPOOO3HAUCHUH. DTH MHOKECTBA JIOJKHBI
OBITh TAKMMHU, YTOOBI JIFOOBIE TEKCTHI X € X, YE€Y MOXHO OBLJIO MIPEJACTABUTH CIIOBA-
mu u3 U*, V * coorBercTBeHHO. TpeOoBaHHe OJHO3HAYHOCTH pacUIM(ppOBaHUS
BiieueT HepaBeHcTBA N=n, M=2m, M=N. [{ns onpeaeneHus npasuia 3amudpona-
Hus Ey(x) B oOmmieM ciaydae HaM MOHAJ00UTCS psif 0003HAYCHUN U TIOHSATHE pdc-
npeodenumelis, KOTOPbIA, MO CyTH, U OyJeT BHIOMpaATh B KaXKJIOM TakTe ImudpoBa-
HUS 3aMEHY COOTBETCTBYIOIICH MIU(pBEIUYNHE.

[Tockonpky M =N, MHOXKECTBO V MOXHO MPEACTaBUTH B BUAE OOHECIMHCHUS

N
V= v _
i=1 Hemepecekarouuxcs Heryctsix mogmuoxects V. Pacemorpum mpowus-

BOJIbBHOC CCMCﬁCTBO, cocrosmee u3 I Takux paB6HCHHﬁ MHOKecTBa V.

N
V=V a=1rreN
i=1

¥ COOTBETCTBYIOIIEE CEMEHCTBO OUEKITHI

9, U >0V

VO 1N
mtst kotopeix P (U) =Va  1=LN
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‘KxN—=> N~

PaccMOTpUM  Takke TpOM3BOJIbHOE oOToOpaxkeHue ¥ rre
N, ={1,2,...,r}’ TaKoe€, YTO IS JTFOOBIX keK,leN
vk, D) =a. .al, a}k) eN,, J= 11.

HazoBem mocnenoBarensHocTh ¥ (k,1) pacnpedenumenem, OTBEYAIONUUM
naHHbIM 3HaueHusM K€K, |€N.

Tenepb MBI CMOXEM ONPENEIUTh MPABUIO 3alTU(POBAHUS MMPOU3BOJIHLHOTO
mudpa 3amensl. [1ycThb

XxeX, X =Xi..X, Xj€U, 1 =1,I; keK

u ¥l =a...a;%. Torna E(x) =y, taey = yr..n,

V5= 0,0 (). i=11

. @ (X))
B kauectBe Yj MOKHO BbI6paTb 0001 DJIIEMEHT MHOXKECTBA M ! .

Besiknit pa3 npu mmdpoBaHMM 3TOT BBIOOP MOMKHO MPOU3BOAMTH CIy4ailHO,
HaIllpUMEpP, C TMOMOLIBI0 HEKOTOPOTO paHdoMu3amopa THIA UTPOBOM PYJIETKU.
[ToguepkHeM, 4TO Takas MHOTO3HAYHOCTh MPU 3alIM(PpPOBAHUU HE MPENATCTBYET

VAL O \VAS
pacmnpoBaHHIO, TAK KaK —* (v

npu 1 #].

Knaccnpuxanus mu@ppos 3aMeHbI

Ecnu kirou 3amm@poBaHus coBOagaeT ¢ KI04oM pacmudposanus: ks = ko,
TO Takue MHUQPbl HA3BIBAIOT cumMmempuynbimy, eciu xe ks#k, — acummempuuy-
HbIMU.

B cBsi3u ¢ ykazaHHBIM pa3iMyMeM B HCIIOJIb30BAHUU KIIIOUEH ClIeJaeM elie

OJHWH HIiar B KJIaCCI/I(bI/IKaHI/II/IZ

udps! 3a-
MEHBI

/\

Cummerpuu- AcHMMeTpHUYHbIE
HbIE HAQPHI UG PBI

OTMeTuM TakXe, 9YTO B MPUBEICHHOM OIPEACICHUH MPaBUiIO 3amudpoBa-

Hus Ey(X) sBIsgeTcs, BOoOIEe TOBOPs, MHO203HaA4UHOU pyHKyueli. Be1OOp ee 3Haue-
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HUI TpeACTaBisIeT cO00i HEKOTOPYIO MpoOjaeMy, KOTopas JAeIacT MHOTO3HAUHBIE
bynkun Ey(x) He CIUIIKOM YAOOHBIMU ISl UCTIOJb30BaHus. MI30aBUTHCS OT 3TOM
npoOJIeMbl MO3BOJIIET HMCIIOJIb30BAaHHE OJHO3HAYHBIX (DYHKIUI, YTO MPUBOIUT K
€CTECTBEHHOMY pa3/IeJIeHHIO BCEX HIM(PPOB 3aMEHbl HAa OOHO3HAUYHbIE U MHO20-
3HayHble 3amenbl (Ha3bIBAEMBIX TAK)KE B JIUTEPATYPE oMOpoHaMmuL).

Jnist 0THO3HAYHBIX MIM(POB 3aMEHBI CIIPABEIMBO CBOMCTBO:

Va0

JJI1 MHOI'O3Ha4YHBIX I_HI/ICprB 3aMCHBI:

Sai o0

>1

[udpst 3a-
MEHBI

T~

OnHo3HAaYHLIE Muoro3HauHrie
3aMEHbBI 3aMEHbBI

HcTopuuecku U3BECTHBIN MNP - PONOPYUOHATLHOU 3aMeHbl TIPEICTABIISA-
eT co0oii mpumep mudpa MHOTO3HAYHON 3aMEHBI, UWUPP AMMUPOBAHUS - TIPUMED
mudpa o1HO3HAYHOU 3aMeHbl. [lanee Mbl OyzieM 3aHMMAaTbCsl B OCHOBHOM H3yde-
HUEM OJIHO3HAYHBIX 3aMEH, MOJIYYHMBIIMX HauOOJbIIEe MPAKTUYECKOE MPUMEHE-

Hue. Utak, nanee M = Nu @, U) =V, i=1LM .

3ameTuM, 4TO MpaBuiio 3amudpoBanus £y ecTeCTBEHHBIM 00pa30oM UHIYIHU-

pyeT oToOpakeHue B UV KOTOPOE B CBOKO OUYe€pe/b MPOAOIIKAETCS 0 O0TOO-

~ . * *
pakeHUs B iUF=>VE Jlng ynporieHus 3anucu OyZeM HCHOoJIb30BaTh OJHO 000-
3HayeHHue Ey AJi KaKI0To U3 TPeX yKa3aHHBIX OTOOpaKEHHIA.

B cuny mabektuBHOCTH (110 K) oToOpaskenus Ey u Toro, uro |U| = |V/|, BBe-
JIeHHBIE B OOIIEM CiIydae OTOOpakeHHs P« SBISIOTCA OMEKIMAME e U <_)V,
onpe/IeJICHHBIMU PABEHCTBAMU

¢a(ui)=vs)1i=l,N,a:]7.

Yucno takux oueknmii He mpeBocxoaut NI.
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Jnis mmdpa oAHO3HAYHOW 3aMEHbI ONpeesieHUuE MpaBuiia 3aiugpoBaHus
MO’KHO YTOUHHUTH: B (OpMyJie BKIIOUEHHUE CIEAYET 3aMEHUTh PABEHCTBOM

g 1

yj:(PaJ(k)(Xj)a j=1l

Beenem ere psan onpeneneHun.
Ecnu s HeKoToporo umcna €N BBIIONHAIOTCA BKIoueHus Vi€ BY, i=1)N,
TO COOTBETCTBYIOIIUM MU(p 3aMeHBbI OyjaeM Ha3blBaTh WUPPOM PAGHOZHAUHOU

3amensl. B IPOTUBHOM cllyuae - wu@dpom pazHo3HaA4HOU 3AMEHbL:

[Hudpsr
3aMEeHBI

— T~

PaBHO3HauUHBIE PazHo3HauHbIE
3aMEHBI 3aMEHbBI

B nopasmstoniemM OONBIIMHCTBE CIy4YaeB HCIOJB3YIOTCA MIU(PBI 3aMEHBI,
st kotopeix U€A”, miast mexkotoporo peN . Tlpu p = 1 TOBOPAT O nomounwvix

wugpax 3amenvl, Ipu p > 1 - 0 O10uHLIX WUDPax 3ameHbL:

[Hudpst

3aMEHBI
[ToTouHbIE biiounsie
Pl UG PBI

Crnenyromiee ompeaenenue. B cnydae r = 1 mudp 3aMeHbl Ha3bIBAIOT 00-
HOANGpa8UMHbIM WUPDPOM 3aMeHbl U UWUDPOM NPOCMOU 3ameHnbl. B TPOTUBHOM

CIIy4ae — MHO20aNDABUMHBIM WUDPOM 3AMEHbL:

Mudpsr
3aMEeHbI

/\

OpnHoangaBUTHBIE MHoroandaButHsie
3aMEeHBI 3aMEeHBI

OrpannunBasich HanboJee BaKHBIMU KJIacCaMH MIM(PPOB 3aMEHBbI U UCTOPHU-
YEeCKU M3BECTHBIMH KjaccamH MM(POB MEPEeCTaHOBKHU, CBEAEM PEe3ybTaThl Kiac-

cu(duUKauu B CXeMy, U300paXXKeHHYIO Ha PUCYHKE.
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[Hudpsr

/ v\

HIudpsr HIudps! ne- Komnozunmonssie
3aMeHbI pPECTaHOBKH mudpsl
/\ \
MHoro3Hausble OpnHo3HauHBIE MapuipyTtHseie
3aMEHbI 3aMeHbI NEePECTAHOBKU
A/ /\
CuMMeTpHuuHbIe Acummerpuu- CronbuoBsie Pewrerky,
i dpsl HBIE U PHI (cTpouHbIe) NaOUPUHTHI
j\ 1 IEPECTaHOBKH :
: |
IToTounsie brounsie t:::::::::::-------------'
UG PBI UG P
OnnoandaBUTHBIE MHoroandaBuTHbIC .| HIudpsr ram-
G pbI Pl | wmupoanus

CrnenyeT MOAYEepPKHYTh, YTO CTPEIKU, BHIXOMASIINE U3 JIFOOOTO TPSIMOYTOJIb-
HUKa CXEMBbI, YKa3bIBAIOT JIMIIL Ha HawOoJiee 3HAYMMBIC YAaCTHBIC MOJKIIACCHI
mdpoB. [IyHKTUpHBIE CTPENKH, BEAYIINE U3 TIOJIKJIACCOB MU(POB MEPECTAHOBKH,
03HAYAOT, YTO ATU MHUPPHI MOXKHO paccCMaTpPUBaTh U KaK OJIOUHBIC MIHQPHI 3aMe-
Hbl B COOTBETCTBUU C TE€M, YTO OTKPBITHIA TEKCT ACIUTCS MPHU MHUPPOBAHUH HA
OJI0KU (PUKCUPOBAHHOM JTMHBI, B KOKJIOM M3 KOTOPHIX MPOU3BOAUTCS HEKOTOpas
nepecrtaHoBka OykB. OHoandaBUTHBIE U MHOTOQI(PAaBUTHBIC TUMPHI MOTYT OBITh
KaK MMOTOYHBIMU, TaK U OJIOYHBIMU. B TO ke Bpems mmdpbl raMMHUpOBaHus, 00pa-
3YIOIIUE MOAKJIACC MHOTOAJI(aBUTHBIX MIM(PPOB, OTHOCATCA K MOTOYHBIM, a HE K
omounpM mmmdpam. Kpome Tor0, OHU SBISIOTCS CHMMETPUIHBIMH, 2 HE aCUMMET-

PUYHBIMH MIU(paMH.

In¢p Buxenepa
Haubosee n3BeCTHbIMU ABIIAIOTCS HIMQPbI 3aMEHBI, WU MOJCTAHOBKHU, OCO-

OCHHOCTBIO KOTOPLBIX SABJIACTCA 3aMCHa CHMBOJIOB (I/IJII/I CJIOB, WJIN OPYTUX yacTeun
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C006H_ICHI/I$I) OTKPBITOI'O TCKCTa COOTBCTCTBYIOIIMMH CHUMBOJIAMH, ITPHUHAIAJICIKA-

mmMu andasuty mudporekcra. Paznuuaior odnoangasummuyro n muocoangasum-

Hyl0 3aMeHy. BckpeiTe o/lHOan(paBUTHBIX MIM(PPOB OCHOBAHO HAa y4Y€T€ YaCTOThI

MOSIBJICHUS OTAENIbHBIX OyKB WJIM MX COYETaHUU (OMrpamm, TpUrpamMm U T. I.) B

X n, rjae 0 - 4uciio CUMBOJIOB

1 KBaJpaTHYIO MaTpULly Pa3MEPHOCTBIO I

(v

[Tpumepom MHoOroandaBuTHOrO mUdpa 3aMEHbI SBISAETCA TaK Ha3bIBaeMas
00

JTaHHOM si3bIke. Kitaccuueckue mpumepsl BCKPBITUSL TaKUX IIH(PPOB COAEPIKATCS B
ucnonszyemoro andasurta. Ha puc.4 mokazana tabnuna BukeHepa Ay pycckoro

pacckazax 3. ITo "3omoroi xyk" u A. Konan Joins "[Indmyue yenoBeyku'.
cucreMa Bumxkenepa. [lludpoBanue ocyiiecTBisercss Mo TaOIMIE, MPEICTaBIsAIO-

e co

s3bIka (andaBuT Zszp- 32 OykBbl U npooOen). [lepBas cTpoka CoEepKUT BCE CUMBO-

asl andasuta. Kaxnas cnegyromas CTpoka MoxyvyaeTcs U3 npeablaylnen MuKInge-

(v

CKHUM CIBHUI'OM IMOCICIHECU HA CMMBOJ BJICBO.

A
b

)4

K
JI

M

b

A
b

A

ABb B |T

AB B |1

AB B0 |E

AB B I E |X

ABBIT I E K|3

A B B IE KB

ABb BII' T EKB H U

AB BII' T E K3 U H

KIMHOMOPCTY| | O

A BB I |EKB UMUK

AB BIC T E K3 U H K JI

ABB| T'TEKK3HUMUWEKUI M| H

ABb B |AE KB MM KJU MH |O

ABBIRAIEXB MUK MHIO |II

ABbBIIAEI/@ X3 MU KUUMHI|IOI|P

ABBIAEMKKBUMUHKJUMHO@OP | C

ABBIAXEMNKB UMMUKUMHOMDPC|T

ABBIAEMKBHUHUKUUMHOMOPCT |V

AB BII'TEMNKB MU

ABBIAEMNKBHUHUHEK|JMHOIOP  CTY@® X

AB BIAEMKB UHKJVU MHOIOPCTYVY@®X | O

ABbB BIAEMKBHUHUHKJVUMHOIDOP CTY®XIO| Y

ABb BIAEMKB UMUK MHIOOP CTY@X Y,

AB BT OEKB MUK JMHO OP CT Y ®X|IMH i

ABBI OAEKB MUK MHOMNOPCT Y @XM MU b

ABBIIAEKB UMUK MHQOMDP |CT Y ®X[IY b |bI

AB BIITTEPMKB UMUKV MHOODPC|TY ®@X |IIY IIO{b bl

ABBIJIAEXK3SHUHHUKIJIMHONDNPI CTY X IIM [II|bBILb P IOM

P BI' A EK3HWUMUMKJUMHONDP CITY X OUYMIb BILb P OHA

Bl T EXKB UMUK MHODOPCTJY X OHY B bILb P OHA

Fr'' EXKB MMEKUUMHODODP CTY @X|IHYMIb BB D OHMA

AE K3 UMM KJUMHOMDOP  CTY o eX OYIMbblb P OH

EKB UMKJUIMHODODP CTY ®@X OHY MIb BIb D O

K MM KJUMHONDODP CTY @@X OHY MIB bl bP OHA

SMHMUM KU MHOIOPCT Y @X OHY MINB blLb [3[HOH

MU KT MHOMNOPI CTY X |IHUY MIbBLb P OMA

UK MHOODPICT Yo X |Ifu|mmp b P fo[sa
K[IMHODODPCT Y @X IHummpbplbp oM
UMHOMNDP [CTY @ X U |Imm pIb P Ol
MHODODPCTlve X 4 mmmb bl P O
HoNnpP CT |[Vie X iU mmp b P 0
onpPpicTyeXuummpbpbp o

np CT Yo XU mmpbplb P 0
PCciTlyje X [m[ummp pIb b ol

CTve X Dummmbplb D O

Ty o X D M b pIb D Ol

Yo X U mmbe b P O

o X I u b pIb P ol

XU mmb BIb P Ol

HU b Bl D oM

UMb bl b 3 [OK
b bl b D OA

UL bIb D IO
LBLb D 0K
bIb D Ol
bD Ol
Dol
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10 ABBIITATEKB MAKTIMHOMOPICT |V@®X|IIY[MMIUMb BB |
A AB B AEKB3 MUKITMHOMNODP CTY |®X LM b BB P |I]
AlB|B|T|alE|K3|ulU/k|/aAMH oo P|lc|T|y|e Xl 14| b|blb|3]I]d

Pucynok 4. Ta6nuna Buxenepa ais andasura Zs;

Bribupaercs kimou wim kiarodeBas (pasza. [locme yero mporiecc 3ammudpoBa-
HUS OCYILECTBIsIETCS cheayromum oopasom. [lox kaxxaol OykBOW MCXOJHOTO CO-
OOLIeHHsI TOCIEI0BATEIbHO 3aMUCHIBAIOTCS OYKBBI KIIIOUA; €CIIM KII0Y OKas3aycs
KOpode COOOIIEHHS, €r0 MCIOIb3YIT HECKOJIbKO pa3. Kaxmas OykBa mudporek-
CTa HAXOJUTCS Ha MEPEeCceYeHUU CTONOIA TaONUIbI, ONpeaeIsieMoro OyKBOW OT-
KPBITOTO TEKCTA, M CTPOKH, orpenesieMoi 0ykBoit kiroua. [lycth, Hampumep, Tpe-
oyetcs 3amr@poBaTh COOOIIECHUE:

I'PY3UTE AIIEJIbCHUHBI BOYKAMUM TUK BPATHA KAPAMA3OBBLI
TUK

C nomoursto karoua BEHTUJID 3anumieM cTpoKy UCXOJIHOTO TEKCTa C pac-
TI0JIO’KEHHOM IO/ HEeH CTPOKOH ¢ IMUKITUIECKH MOBTOPSIEMBIM KITFOUOM:

I'PY3UTE AIIEJIbCHUHbBI BOYKAMM TUYK BPATHSA KAPAMA3OBBI
TUK

BEHTUJIbBEHTUJIbBEHTUJIbBEHTUJIbBEHTUJIbBEHTUJIbBEH-
TUJIbBE

B pesynbrare 3ammdpoBaHus, HaYalIbHBIN 3Tal KOTOPOTO MOKa3aH Ha pH-
CYHKE D, OJTy4yuM MU (PPOTEKCT:

EXII[PAABEBIUY JIKKTUCHIIPMEIH33PM/I0-
BUDYAJUTHIJIEBM BbOI'K JILIIT

PacimmdpoBanue ocymiecTBisieTcss cienyrommM obpasom. I[lox OykBamu
MH(PPO-TEKCTa MOCIET0BATEIbHO 3alMChIBAIOTCS OYKBBI KIII0Ua; B CTPOKE TaOJu-
IIbI, COOTBETCTBYIOIIEH OYepeqHON OyKBE KIt0uYa, MPOUCXOIUT MOUCK COOTBET-
cTBytomIel OykBbI mmdpoTekcTa. Haxonsmascs Hag Hel B IEPBOM CTPOKE TaOJIH-
116l OYKBa SIBJISIETCSI COOTBETCTBYIOIICH OYKBOI MCXOTHOTO TEKCTA.

Jlnist yBenmMUueHUsT HaIGKHOCTH MH(pPa MOXKHO PEKOMEHIOBATh €0 MCIIOJb-

30BaHUE MOCJIe MPEABAPUTEIHHON MCEBIOCIYYaiiHON MEePEeCTaHOBKH OYKB B KaX-
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Omu1bl. BO3MOXKHBI U IpyTrie MOAU(PHUKAIIUN METOA.

JIOM CTPOKE Ta

SMTE LAODOEINBCMHEE EBEOUYEDLIHNH

A B B(T| O E|¥| 5| I I E

Al BB T'| Ol E| ¥| 51| 11| &] JI| M

Fl & E|Of 1) I Wjf 'biEf B) 3[H A [AE
ELQQ%HBEMH LIB|BITO

P C| T) ¥[+| Z| I 4/ 1IN0 'B| B E| 3 HY A
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C|T) ¥ H X I 1) 11 10jf 'B) B B| 3| KA

il

EEBPHHHEHHKHHHGH
E| | O X (%) 5| 1101 Ef 7O M| 2| O O P|C
E| %] 3| 1P| B IO 2 B O IO B | T &
HOHPCTFEEHHEQEHBEHF

B[ AH[ A |A|E|\EB| ' E|¥| 5 MM E) J{ ¥ H) O[IT) P| C| T) ¥{%| Z| I 1) 11 1] 5 K

T| ¥ & Z|II) 9f W 'B{ B B| 3| W) 4| |4 E| B Il] T E| % 5] M) FI{E) JI M H) O[ IR C
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Pucynoxk 5. [Ipunmun mudpoBanus no tabnuie Buxenepa

27



4. 3agaHns HA KPUNITOAHAJIN3 KJIacCH4ecKuX mmudpos

4.1 Ingp cTo1010BOM NEPECTAHOBKHU

[Ipu permiennu 3ajaHuii HA KPUNTOAHAIIU3 MK(PPOB MEPECTAHOBKU HEOOXO-

JAUMO BOCCTAaHOBUTH HayaIbHBIN MopsAAAOK CICOAOBAHUA 6YKB TCKCTA. I[J'I?I 9TOI'O HUC-

IMOJIB3YCTCA aHAJIN3 COBMECCTHUMOCTHU CMMBOJIOB, B YEM MOXKCT ITIOMOYb Ta6JII/IIla CO-

9€TaCMOCTH.

Tabmuma 1. CouetaeMocTh OYKB pyCCKOTO I3bIKa

r C CaeBa Cnpasa r C
3 97 J, 1, K, T, B, p, H A J,H, C, T, P, B, K, M |12 88
80 20 f,e,y,H,a,0 b 0, bl, €, 2, P,y 81 19
68 32 A, T, a, €, U, 0 B 0,a, W, bL, C, H, I, p |60 40
78 22 P;y,a,1,¢€,0 r 0,a,p,J, 4, B 69 31
72 28 P>, y,a, 4, €0 pi | e, a,M0,HY,p,B |68 32
19 81 M, M, JI, 1, T, P, H E H, T, P, C, I, B,M, 1 |12 88
83 17 pse u,a,y, 0 X e,u,1,a,H 71 29
89 11 o,e,a, u 3 a, H, B, 0, M, ] 51 49
27 73 P> T, M, H, 0, JI, H n C,H,B,H, e, M, K,3 [25 75
55 45 b, B, €, 0,2, H, C K 0,2, W,P,y, T, A, e |73 27
77 23 T, B, bl, H, €, 0, 4 J H,€,0,a,b,5,10,y |75 25
80 20 1, bl, 4, U, €, 0 M H,€0,y,a, H, I, bl |73 27
55 45 1, b, H, 0, 2, U, € H 0,a, W, e, bl, H, y 80 20
11 89 P>, K, B, T, H o B,C, T, P, M, I, H, M |15 85
65 35 B,C,Yy,a,H,€,0 11 o,p, e a,y, ", 68 32
55 45 , K, T, a, I, 0, € P a, e, 0, Yy, 9,6, H (80 20
69 31 ¢, T, B,a, € M, 0 C T, K, 0, 51, € b, C, H 32 68
57 43 4,y, H, a, €, 0, C T 0,a,€e,U, b, B, P, € 63 37
15 85 M, T, K, A, H, M, P Yy T, M, C, 11, H, 10, K 16 84
70 30 H,a,€0, " D u,€e,0,3,€0,a 81 19
90 10 Y, €, 0, a, bl, U X 0, U, C, H, B, I, p 43 57
69 31 e, 10, H, A, 11 H, €, a, bl 93 7
82 18 e,a,y, 1,0 q e, ", T, H 66 34
67 33 b, Y, bl, €, 0, 2, H, B I e, U, H, a, 0, J 68 32
84 16 e, 0, a, 11, 10 11 e, u,a 97 3
0 100 M, p, T, €, 0, B, H bl J,X,e, M, H, B, C, H |56 44
0 100 H, C, T, JI b H,K,B,1,C,e, 0,0 |24 76
14 86 ¢, bL, M, J, I, T, P, H [D H, T, P, €, K 0 100
58 42 b, 0,2, U, JI, Y 10 I, T, I, I, H, I 11 89
43 57 0, H, P, J1, 2, U, € s B,C, T, M, T, K, M, 1 |16 84
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[Ipu ananuze coueraeMoCTH OyKB JAPYT C APYTOM CJIEAyeT UMETh B BUIY 3a-
BUCHMOCTb MOSBJICHUS] OYKB B OTKPBITOM TEKCTE€ OT 3HAUUTEJILHOIO YMciia Mpei-
MIeCTBYIOMMX OYykB. JI7ig aHanmm3a HTUX 3aKOHOMEPHOCTEH HCTOJB3YIOT MOHSATHE
YCIIOBHON BEPOSITHOCTH.

CucremMaTruecku BOMPOC O 3aBUCUMOCTHU OyKB ajipaBUTa B OTKPHITOM TEK-
CTE OT MPEABIAYINUX OYKB MCCIIEIOBAJICS U3BECTHBIM PYCCKUM MaTeMaTHKOM A.A.
MapkoBeim (1856 - 1922). OH noka3zaj, 4To MOSBJICHHUS OYKB B OTKPBITOM TEKCTE
HEJIb35l CUMTATh HE3aBUCUMBIMU APYT OT JApyra. B cBs3u ¢ atum A. A. MapKkoBbIM
OTMEYEHAa €lIe OJIHA YCTOMYMBAs 3aKOHOMEPHOCTh OTKPBITHIX TEKCTOB, CBSI3aHHAA
C YEepeloBaHMEM TJIACHBIX M COTJACHBIX OyKkB. MM ObUIM MOACYMTaHBI YaCTOTHI
BCTPEUAEMOCTH OMTpaMM BUJIA TIACHAs - TJIacHas (e, ), TJacHas - coryiacHas (e, ¢),
corjacHas - rjacHas (¢, 2), corjacHas - coryiacHas (¢, ¢) B pyCCKOM TEKCTe JUTUHOU

5 .
B 10 3HaKOB. Pe3ynbpTarhl ojcyeTa OTpa)KeHbI B CIEAYIONIEH TabIuIIe:

Ta6nuna 3. UepenoBaHue IIaCHBIX U COTVIACHBIX

r C Bcero
r 6588 38310 44898
38296 16806 55102

IIpuMmep perneHus:

Jlan mudp-rexer: CBIIOO3IYUBCTh EJAIICOKOKAM30

Tekcr conepXUT 25 CUMBOJIOB, YTO MO3BOJISIET 3aIMCATh €r0 B KBAJPATHYIO
Matpuily 5x5. M3BecTHO, 4uTO mudpoBaHue IPOU3BOIUIOCH MO CTOJIOIAM, CIIE0-

BaTCJIBHO, paCH.II/I(I)pOBaHI/IC CJIeayeT NpoOBOAUTb, MCHAA MTOPAJO0K CTOJ'I6HOB.

C B I 0 0
3 J N " b
C T b _ E

i Tl C o K
K A 71 3 o

Heo0OxonumMo mpou3BecTH aHaJIU3 COBMECTUMOCTH cuMBOJIOB (Tabnuua co-

4€TacMOCTHU 6YKB PYCCKOTO U AQHTJIMMCKOTO aJ'I(I)aBI/ITa, a TakKXKeE Ta6J'II/IIII>I qaCToT
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ourpamm mpeacrtaBieHa Bbiie). B mepBoM u Tpetbem ctonbue coueranue CII sB-
JsIeTCsl KpailHe MaJIOBEpOSITHBIM ISl PYCCKOTO $3bIKa, CJIE€I0BATENIbHO, TaKas IMo-
CJIeI0BATENLHOCTh CTOJIOIIOB OBITh HE MOXKET. PaccMOTpUM Jipyrue 3anpenieHHbie
U manoBeposiTHbie couetanusi OykB: BII (2,3 cronbien), [1C (3,1 cTonbiwsr), 11B
(3,2 cron6ikl). I[lepedpaB ux Bce, mosyyaeM Haubojiee BEpOSTHBIE COUETaHUs Ou-

rpaMM IO CTOJIOLAM:

Q) ¥ < =
=

H A «Y O

= = = "
wl o = T O

A
Tonyuaem ocMmeicnensblil Teker: BOCITIOJIB3YUTECH TTOJICKA3KOM

K (0] n

3aganme: PacumdpoBars Pppasy, 3amuppoBaHHYI0 CTOJOLOBON Mepe-
CTAHOBKOM.

1.  OKECHBPIL bIPEAJIEBIH B PCHUKO
2. JICJIME3TEA b JIBIOBMH _AOUYXK
3.  HMBUAU HEBE CMCTYOPJUAHKM
4. EJIC3bHJE MYBJ] YD KP3EMHABI
5.  COHPYOYO XJIT UEW B3KATPPU

6. OHKA BHBIEIIBJIE K TTOAHEUP

7. H3MAEEAA I' HOTBOCCOTBSIAJIC
8.  PIIIOEAAJITBJI EBbJIHBIE ITA BP
9.  OIBJEI MUXPJIOT U BPUTUY CAA
10. BKBIOCHUPITY ObBHE COAITHUOTC
11. TKTHUPAOJHAOWY 3_ECBHEJHXO
12. UIIKCOE TCMHAUYU OEH I'JIEJIA
13.  AMBUMHHBTJIEAHE MOB OIIXAPTO
14.  APBIK3bl KIUTHJI AABL OJIBKBITPT
15. _ITIAPUMBUAP3 BPA HCTBLJITOEK
16. I1 JIHADYBKAA IIUVBP OKYEJPO
17. JXKBHOAH AT30bCH blO ®BUUKU3
18. OTBI'OCEbbTAJIB C b3ATTEBIAU
19. SAMPUT JKEX CBEJI TCYBETHO
20. VBBJT OEI'TB OBbIKDA BKAUYILIU
21.  JITBEYWDKBIE OANTXPAY JIMHOA
22.  UTHPKPO®AIO ABSIUA SIHXKYAKAH
23. TIKEEPPIIO MYCT MUTIICYTJISIEUH
24. WbX3HCJ TAH ET HYBEVPBIIObI
25. EOYPBA HbPUAJMLIEININ PHIIBBIE
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3ananme: PacmmdpoBars ¢pa3sy, 3ammppoBaHHYI0 IBOWHON nepecra-

HOBKOH (¢

Havyaja ObLJIM NepecTaBJIeHbl CTOJI01bI, 3aTeM CTPOKH)

CSICE__JIVHBIMAKKHHOT SIJIYUATH
MCEBI JILIBEHTOCAHTYEU PJITIOB
AMHPUJ] YEBCbl EIPCOOKOTHB
OITYYJIC_BOOHEB_OXXAEOHELIEVH
EIIMAHUPJINTEYABPB CEBIHA JIO
APABHPCBEEOAB 3AHSIA KMPEU

A _JITABHOOJICO TB_IIEEHECT b
®U 3UMMYBLIHYYBK E JIbIIBIUBYY
BP ECJIEM TIIXPOU 3BYAJIHYA

. UTAAUWIIEE TBI'YPPCBBE OP3BB

. ABAPHCUYAA HEJIBEJIEPIIEOIL 1C
. JIOTIK_COITAJIEYHJI TUHUOWXE T
. JIVABUSIHCA JTJIEAU IIPOEOHT

C_OsHB_CbCIIAABPYEAPTOI'JIEC

. SITAOUITPAJIOEH)K ObH_JIAPBOHA
. KOE TAYMb bC3EAHE3MAOP TV

_EAJISIPAHBSIAYJIA EPIIECAHB 4

. U _EHTP3U OKEBHOJJIELIA UMII

POBJIOEBIIC_ MCXbA__MBIICHUOT

. ECIIHOI'TEAHH _HEOBMP_EYHIITE
. MNECTOBO HUUHJIAETWXICOIIB
. HAMAEOBUIIIHE HBEAHI'T MU3JIA
. T1 BUPJUILHEB_OI1 OIT3/IEBLITEA
. MJIOOUTEb CMT HAJTECYBEXHO

ANHAJDKHOJIEII® 31 YAPOLCHE

4.2 llIndp nBOIHON MepecTAHOBKH

IIpumep pemeHus:

Jlan

ump-rexcr: BIOEUTTOY CHCOPYTPHAUJIbH E

Tekcrt COACPIKUT 25 CHUMBOJIOB, YTO ITO3BOJIACT 3aIlMCAaTh CI'0 B KBAJAPAaTHYIO

MaTpUILy 5X5. U3BECTHO, YTO MIKU(PPOBaHKUE MPOU3BOIMUIIOCH CHAYAJIA 110 CTOJIOLAM,

a 3aTCM II0 CTPOKaM, CJIICAOBATCIIbHO, paCHIH(prBaHHG CICAYCT IIPOBOAUTD TCM JKC

CII0COOOM.

bI

—

T Q| O ©

T O «| ™
la~]

= L a4
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il b H E

HpOI/ISBOI[I/IM aHaJIM3 COBMECTUMOCTH CUMBOJIOB. Eciu B IMpUMEPC CTOJI6I_IO-

BOIl MepecTaHOBKH MOKHO OBLIO JIETKO MOJ00paTh HYKHYI0O KOMOMHAIIMIO ITyTeM

nepedbopa, TO 3/€Ch Jy4llle BOCMOIb30BATHCS TaONMIIEH YacTOT OYKB pPYCCKOIO

SA3bIKA (CM. HpI/IJ'IO)KeHI/Ie). I[J'I?I ONITUMU3AlINH CKOPOCTH BBIIIOJIHCHUA 3addaHUs

MOJKHO MPOBEPUTH BCE KOMOMHAIMKU OyKB TOJBKO B mepBoi cTpoke. [lomyuaem

OE-15, O4-12, ET-33, TE-31, UO-x, EO-7, Ubl-x, Obl-x, TbI-11, TY-1, YE-23

(rme x - 3ampenieHHas KOMOMHAIIHS).

W3 nosy4eHHBIX pe3yibTaTOB MOXKHO MPEAIOJIONKUTEH CIAEAYIONIYI0 KOMOU-

HALMIO 3aMeHbI cToomoB 24 35 1:

o) q E T bl
o) _ y C T
C P 0 q H
P A H " T
b _ H E A

Teneps HEOOXOIUMO MEPECTABUTH CTPOKU B HY>KHOM mopsijike. 3 24 5 1:

c [P 0o |4 |H
o |_ v [c [T
P A |H |ua |T
b |_ H [E |
O |4 |E |T |HI

[Tomywaem ocmbicnenHslil Tekct: CPOYHO YCTPAHUTH HEJOYETHI

3ananmne: Pacmmdposars ¢pa3sy, 3ammppoBaHHy0 IBOWHHON nepecra-

HOBKO# (CHa4aJjia ObLJIN MepecTaBJIeHbI CTOJONbI, 3aTEM CTPOKH)

1.

CSICE__JIYHBIMAKKHHOT SITYYATH
MCEDI_JILIBEHTOCAHTYEU PJIIOB
AMHPUJ] YEBCbl EIPCOOKOTHB
OIMUYJIC BOOHEB O>XAEOHELIEVH
ELIMAHUPJIITEYABPB CEBIHA JIO
APABHPCBEEOAB 3AHSA KMPEU
A_JITABHOOJICO TB_IIEEHECT b
®U 3MMMVYbIHYYBK E JIbLIBIMBYY
BP_ECJIEM TIIXPOU 3BYAJIHYA

. UTAAUIEE TBI'YPPCBLE OP3BB

. ABAPHCUAA HEJIBEJIEPIIEOU HC
. JIOIIK_COHAJIEYHJI TMHUOMXE T
. JIVA3BUSIHCA JTJEAU IIPOEOHL
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

C_OSIHB_CbCJIAABPUEAPTOI'IEC
3IIAGUIIPAJIOEHX ObH JAPBOHA
KDE TJAYMB bC3EJHE3MAOP TV
EAJISIPAHBSIAUJIA EPIIECAHB Y
W _EHTP3U_OKEBHOJUIELLIA UMII
POBJIOEBIIC MCXbA _WBIICHUOT
ECJHOI TEAHH _HEOBMP EVHIITE
_MECTOBO HUMHJIAETIDKJICOIIB
HJIUAEOBUIIIHE HBEAHIT U3JIA
Il BUPJJILHEB OIl OII3JIEBLITEA
MJOOUTEb CMT HAJTECYBEXHO
AVHAJDKHOJIEUI® 31 YAPOLCHE

4.3 IIIU®P MTPOCTOMN 3AMEHBI

KpunToananu3z mmdpa npocToit 3aMeHbl OCHOBAaH Ha MCHOJIB30BAaHUU CTaTH-

CTHYCCKHUX BaKOHOMCpHOCTCﬁ SA3bIKA. TaK, HaIllpuMEp, U3BCCTHO, 9YTO B PYCCKOM

S3BIKE YaCTOThI OYKB pacIpeiesieHbl CIeIyIOUUM 00pa3oM:

Tabnuma 4. YactoTel OyKB pyccKoro sizbika (B 32-OykBeHHOM anihaBUTE CO

3HAKOM Ipooera)

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

10,062 |T0,053 |H0,053 |C 0,045

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

M 0,026 |1 0,025 |110,023 |¥ 0,021

510,018 |bI10,016 |3 0,016 b,b 0,014

50,014 (10,013 [40,012 [¥10,010

X 0,009 |>K 0,007 |KO 0,006 |I 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. /[uarpamma 4actoT OyKB pyCCKOTO SI3bIKa

s monmyuyeHusi 0osiee TOYHBIX CBENEHUN 00 OTKPBITHIX TEKCTaX MOMXHO
CTPOUTH M aHATU3UPOBATh Tabmuikl k-rpamm npu k>2, onHako Ay y4eOHBIX Iie-
Jel BIOJIHE AOCTaTOYHO OrpaHMYUThCS Ourpammamu. HepaBHOBeposTHOCTH k -
rpaMM (M Jaxke CJIOB) TECHO CBSI3aHA C XapaKTEPHOM OCOOEHHOCTHIO OTKPHITOTO
TEKCTa — HAJIMYMEM B HEM OOJIBIIOTO YHciia MOBTOPEHUHN OTAEIbHBIX (pParMEeHTOB
TEKCTa: KOpHEH, OKOHYaHHi, cy(pdukcoB, cioB u ¢pa3. Tak, Ui pyccKoro si3plka
TaKUMU TPUBBIYHBIMU (DparMEeHTaMu SIBIAIOTCS HauOoJee dacTble OMrpamMmbl U
TPUTPAMMBIL:

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

CTO, EHO, HOB, TOB, OBO, OBA

[Tone3Hoii sBrsieTcst UHPOPMALIKSI O COUYETAEMOCTH OYKB, TO €CTh O MPEITO-
YTUTENBHBIX CBSI3AX OyKB JAPYT C APYroM, KOTOPYIO JIETKO U3BJIE€Yb U3 TaOJIHII Ya-
CTOT OUTpaMM.

HNmeercss B Buay Tabnuia, B KOTOPOM ClieBa U CIpaBa OT KaxAOW OYKBBI
pacmnoioKeHbl HanboJiee MpeAnoYTUTENbHBIC ""cocenu” (B TOpsIKe YObIBaHUS Ya-

CTOTBl COOTBETCTBYIOIIMX Ourpamm). B Takux tabnumax OOBIYMHO YKa3bIBaeTcCs
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TaK)Ke JIOJIS TJIACHBIX M COTJIACHBIX OYKB (B MPOIEHTAX), MPEAMISCTBYIOMUX (WIIH
CJIEMYIOIINX 3a) JTaHHOU OyKBe.
Ta6numa 5. Tabnuia 4yacToT OUrpaMM PYCCKOTO S3bIKa

YACTD 1

A |2 (12358 (14 |7 |6 (15 |7 |7 |19 (27|19 |45 (3 |11
b |5 9 |11 6 6 2 |21
B 351 |5 [3 (3 |32 2 (17 7 (1013 |9 (586
r |7 3 I3 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
X 1|5 |1 6 (12 5 6
3 (351 |7 (1 |5 |3 4 2 (112 19 [9 1
n (4 |6 |22(5 (10|21 |2 (23 (19 |11 |19 (21|20 |32 (8 |13
uir |1 |4 (1 |3 112 |4 5 (1 |2 |7 (9 |7
K [24(1 |4 |1 4 (1 |1 |26 1 14 |1 (2 [66]2
J {251 (1 |1 |1 (33]|2 |1 |36 112 |1 (8 (30]2
M (182 |4 |1 (1 |21|1 (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
Im |7 15 4 9 1 |46
YACTDb 2
P [C|T |V |@ (X |O |4 |II|L|bI |b (D (IO |4

A 1263127 |3 (1 (106 |7 (101 2 16 |9

b |8 |1 6 1 |11 2

B |6 |19|6 |7 1 (1 (2 (4 |1 |18|1 |2 3

r |7 2

g 16 |8 |1 (10 1 (1 |1 5 |1 1

E |39137|33|3 (1 (8 (3 [7 [3 |3 1 (1 (2

XK 1

3 13 |1 2 4 4

n |11129129 |13 (1 (17 (3 (111 |1 1 (3 |17

n |3 |10 |2 1 (3 |2

K |10 |3 |7 |10 1

J 3 |1 |6 4 1 2 (30 4 19

MI|2 |5 |3 |9 |1 2 511 11 3

HI|1 |9 |9 |7 |1 5 12 36 (3 5

O |4315013913 |2 |5 |2 |12 |4 |3 2 13 |2
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6

T |41 |1

YACTD 3

5

5

10

1

18

11 |56 |4

1312 |4

1

3

1 |3 |7 [56]2

1

K |JT ]M |H |0 |11

3

40 (13 (3 |9 |27 (11

8 [5 |5 |5

4 (3 |3 |4

316 |6 [3 |2

"

24
6

28

3

10
13
14

1

1

2

2 |4 |7

115 |3 (2 [3 |3 (416 |3 |6

23
11

12

2 |25

1112 |6 (3 |2

1

1 3

113 |3

27 |1 |13 |31

9

1

A b |B |l [ |E |K|3 (A

3

12

P (551 |4 |4 (3 |[37]3

T [35]1

V1 |4 |4 |4

m

1 (3

bl

a1 (3 |9

YACTD 4

17

21

1

16

1

16

10

1

7

10

5 19

11 (82 (6

14

11

PIC T [y (o [X[u[u wo[er[s [ [fo[a

1

1

1

P

C |4

T |26 |18 |2

v |7

X 13 |4 12 |2

bl |3 |9 |4

10

g |3 |6

36



IIpuMep Kpunroanaausa mWu@pa 3aMeHbI

N3BectHO, uTo 3ammudpoBano ctuxotBopenue P. Kununra B nepesoae C. 4.
Mapmaka. [lludgpoBanue 3axnrodanoch B 3aMEHE KaKIOW OyKBbI Ha JIBy3HaYHOE
yucio. OTaenbHbIE CI0OBA pa3AesieHbl HECKOJIBKUMU MpoOesiaMu, 3HaKH MpenuHa-
HUS COXpaHeHbl. Tabmuia 4acToT OyKB pyCCKOTO SI3bIKa MPUBECHA BBILIE.

291510172922 253115333541 4345355745251759 15102541
2569,59 7829822578251715108890 78 256225221057 7379356778
90 88 29 45 35 29, 54 5790 31 90 73 22 88 1588 29 15 17 69 41 25 15, 70 17 90
574359 1578156222 2517572569 88 1582 17 2588 29 45 35...

[ToncunTaem yacToThl HIMPPOOOPA30BAHUIA:

O6o3nauenne | 29 |15 |10 (17 |22 | 25|31 |33 |35 |41 |43 | 45|57
KomnuectBo 7 10 (4 |7 4 12 | 2 1 5 3 2 4 |5

O06o3nauenne | 59 | 69 | 78 |82 |88 |90 |62 | 73 |79 |67 |54 |70
KomnuectBo 3 3 4 |2 6 5 1 2 1 1 1 1

N3 tabnuia yacToT OYKB pyCCKOIO si3bIKa BHIHO, YTO Yallle BCEro BCTpeya-
ercst OykBa O, Ha BTopom Mecte E. B Hamem mmdp-Tekcre gamie Bcero BcTpeda-
ercst obo3nauenue 25 (12 pa3s), Ha BTopoMm MecTe ujetr ooo3znauenue 15 (10 pas),
OCTaJbHble 0003HAYEHUSI UM CYIIECTBEHHO ycTymaroT. [1o3ToMy MOKeM BBIJBH-
HyTh Tunote3y: 25=0, 15=E. OaHako, TeKCT y HAC He OYEHb OOJBIIOHN, TOITOMY
3aKOHOMEPHOCTH PYCCKOTO A3bIKa MPOSIBISAIOTCS B HEM HE 00513aTE€IILHO B CTPOrOM
COOTBETCTBUU C TaONHIICH 4acTOT OyKB PYCCKOTO si3bika. [103TOMy BO3MOXEH U
BapuaHT: 25=E, 15=0. Ho Toraa nocineaHee ciioBO B TPEThEW CTPOKE UMEET OKOH-
ganue EO, 4To Bo3MOXKHO, HO Bce ke Oonee BeposTHbIN BapuanT OE. Utak, Oynem
paboTath ¢ TekcToM, cuntas, uto 25=0, 15=E.

Teneps HaM MTOMOKET 3HAK NpenuHaHus: «29, ...». KpaiilHe MaJIOBEpOSITHO,
9yTOOBI 3amsTasl CTosIa Mociie cormacHon. Mrak, 29 — rinacHasi, mpuyeM BEpOsSTHEE
Bcero 29=U umm 29=A, T.x. rnacueie S, 10, 3, ¥V BCcTpeuaroTcsi B OCMBICICHHBIX
TEKCTaX Ha PYCCKOM SI3bIKE HAMHOTO pexe, ueM M u A, 4To He MPOTUBOPEUUT Ta0-

JIUIIE 9acTOT MM (P-TEKCTA.
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B mnocneaneit crpoke: 88 15, Ho 15=E, cnemoBartensHo, 88 — coriacHas,

npuyeM HaubOoJiee BeposiTHbie 3HaueHus: — 310 H u T. Urak, 25=0, 15=E, 29=A

A H
[H j : 88=[T j Teneps TpeTbe CIOBO B TPEThEH CTpOKE UMeEET 4 BapuaHTa:
J 29=U, 88=H: 22HEHUWE
J 29=U, 88=T: 22TETHUE
J 29=A, 88=H: 22HEHAE
J 29=A, 88=T: 22TETAE

N3 paccMOTpeHHBIX BapHAHTOB JIMIb OJUH SIBJISIETCS OCMBICIECHHBIM, U OH
MO3BOJIIET HalTH 3HaueHue 22. imeem: 22=M u TpeThe CIIOBO B TpEThE CTpoke M
HEHUWE.

Teneps paccMoTpuM BTOpOE CI0BO B niepBoii ctpoke. E 10 17 U, npuuem 10
u 17 — cornacueie, u 3to He M u He H. HanGonee Bepostaoe cioso E C JI U, T.e.
10=C, 17=JI. KoneuHo, eciu Mbl, IpoJIokasi paboTaTh C TEKCTOM, BAPYT TMOTY-
YUM «HEYUTAEMOE» CJIOBO, TO MPUJIETCSI BEPHYTHCS K 3TOMY 3Tally U pacCMOTPETh
npyrue BapuaHTbl. OJJHaKO, 3TO MAJIOBEPOATHO, MOCKOJIBKY BPAJl JIU B CTUXOTBO-
penun ObuTH ciioBa Hanogooue EP T U, E BJI U u 1.1m.

Janee, nepBoe cioBo BTopou ctpoku: 59 78 U, npuuem 59 u 78 — corunac-
Hele, 1 910 He C, He JI, e M u ne H. Tak uro sto cinoBo II P U, T.e. 59=I1, 78=P.
Toraa mectoe cioBo nepBoit ctpoku 45 O JI I E, uto naer 3nauenue 45=T u To-
raa npu 57=B nonydaem ¢gparment «...B T O JI II E...». Taxxe BTOpO€E CIOBO
nocnenueit ctpoku I1 E P E 62 naetr Ham 3HaueHue 62=]1.

Janee paccMoTpuM Hauasno Bropoit ctpoku: «ITPMU 82 OPOJIECH90 P
O 1O M ...». U3 Hero caenyet, uto 82=K u 90=A.

3Hag, yto 82=K, nmocmoTpuMm Ha camoe nocneanee cioso K JIO H U T 35,
OTKYJla CTaHET SICHO, 4yTO 35=Db.

Ilepen mocneaHel aTakoil BBIMUILIEM TEKCT, 3aMEHssI U3BECTHBIC 0003Haue-

HUs OyKBaMH.
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NMECINUMO3IE33b4143TbBTOIJIIE CO41 0 69,
IIPUKOPOJIJECHAPOAOMCB7379b67PAHUTDb
N,54BA31A73MHEHMNEII694]1 OFE,
70JIAB43ITEPEAMOJIBO6OHEKIIOHHUTG...

N3 nocnennei ctpoku: 69=I0, torma ciosa JI O 41 O Eu C O 41 O IO
onpenenstor 41: 41=b. Tenepp u3 yerBeprToro ciosa nepsoii ctpoku b 43 T b no-
ay4daeM, uto 43=bl. A nepBoe cioBo u3 nocnenneit crpoku 70 JI A B bl —ato I' JI
A B bIl. Cnoso B nepBoii ctpoke M O 31 E 33 b yragsiBaercs n3 konrekcra: M O
K E I b, t.e. 31=X, 33=I1l. Tenepb BTOpO€ CIOBO B TPETHEHN CTPOKE 3AMUIIECTCA
kak 54 B A XK A 73, otkyzaa, ¢ yuetom koHtekcTa: 54=Y, 73=4. Ilocne 3toro
OKOHYaHu€e BTOpO#l cTpoku umeetr Bua «... CB A 79 b 67 P A H U T by. Jlerko
onpeaesitorest OykBel 79=3, 67=X.

Oter: 1 ECJIM MOXEILD BbITh B TOJIIIE COBOIO, ITPU KOPOJIE
C HAPOJZIOM CBA3b XPAHUTH U, YBAXAA MHEHUE JIFOBOE, T'JIABBI
I[NHEPE/] MOJIBOIO HE KJIOHUTB...

3aganusa: PacummdpoBares Tekcr. Kaxaoi OykBe andaBuTa COOTBET-

CTBYET JIBY3HAYHOC€ YUCJIO.

1 58 62 323999 3129 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 134616 39 58 1395 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
39 54 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
76,95 16 72 1554 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 35 29 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 314624 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.

3.74 292327 1799 71 254932 29 34 27 63 32 25 17 99 60 62 25 34 95 29 53 59 82 27
712977993427 911799 714999 27 1560 32 2550 27 17 62 27 95 27 50 25 91 32 59 77 95
29 50 25 99 59,25 99 74 29 53 25 59 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 2512 2599 95 29 4549 74 29. 62 95 27 63 34 2771 17 27 12 25,50 27 17 62 27 95
27 50 25 91 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 2562 29 17 322517 99 4917 71 3553 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
2795714995 257129 3249 27 8274 95 49 99 49 23 32 89 837425 99 74 29 53 5950 15 25 74
25 7162 49 99 29 32 49 354953 29 62 25 82 49 32 29 77 10 49 8359 17 99 95 2591 17 99 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 1799 712549 32 2934 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
2723 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
53 62 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 35 91 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 49 52 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
3256 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
2356 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
75 395334 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
28 1018 10 36 13 36 68 1386 53 34 68 26 36 68 1353 75 83 57 75 26 53 2628 57 65.

8.4534 26 34 9777 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 10,31 90 47 39 77 39 31 75
53 47 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
7710 14 10 47 2247 77 67 31 10.

9. 81 49 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
511517659249 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
50 51 50,62 76 84 49 5647 76 92 16 2665 94 50 12.

10. 2043 40 13 15 91 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
1275251591 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 364567 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
34 90 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
904045179536 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 4558 14 734534 31 6317 34 24 24 36 9542 14 11 40 36
6765 34 95 25 40 82 19 65 47 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 95 89 34 11 82 31,17 95 14 45 47 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 45 4917 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 45 58 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 25”.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
119534 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 25 40 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
477070 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 65 24 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 25 55 12 12 32
12 3952 19 63“52 99 57 32 36”75 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 "67 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
555739,99 2041 4552 19 36,1112 9952 52 46 752519 12 19 36,37 15 67 32 25 55 29 25 46 11 99
52559199 28 32 37 75 99 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
15 32 91 46 36“57 32 63 52 99 75 46 3611 60 55 11 74 55 57 3967 32 25 60 46 78 4660 32 75 55”(63
46 57 4111 4675 46 52 74 5511 60 55 11 74 55 57 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
375739305520 19,30 1912 7512 55 37 37 99 28 32 37 75 99 9137 15 63 46 67 1557 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
1511 46 60 55 60 37 15 63 46 67 15 57 52 19 3267 46 11 37 57 15 67 197530 55 20 3232 91 75 46 37
575219919911 55 57 2899 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 19377546 12 61 28 75
46 369967 25 32 37 12 46 60 15 57 19 3237 67 99 25 55 12 39 75 99”-75 46 57 46 25 19 3252 32 20 60
555219327846 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 32129967 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 115511 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
75 26 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
95 10 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 7574 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 75 86 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 75 90 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 1479411 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 75 51 11 49 11 65 94 14,35 22 6751 90 6715 39 51 75 22 5853 75 51 27
72 11 49 51 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
674549 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
725190 67 1522 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 75 51 86 75 49 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
93 51 7844 20 201115 11 67 51 144594 26 44 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
27 95 17 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 23?63 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 85 24 15 67 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
2416 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
1523 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 15 23 16 67 90 7168 26 90 68 26 52 90 6741 24 3876 23 16 24 44 83 24 19 2688 16 5290 24
41 5232 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
205292 71 89 7152 71 55 19,85 90 62 89 96 85 22 30 34 67 30 203452 37 62 55 7124 16 19 45
-25 30 25 -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 719219 71905518 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 85 96 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
716755857314 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 8596 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
5358 2953114316 7479 11 96 91 11 4333 1153 58 91 11...31 74 29 74 66 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 8547 5591 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
747416 5558 3358 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
28 11 91 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 43.583555 23 28 11 66 11 47 6174 91 1116 96 43 33 85 26 74 91 61 28 742955
74 5547 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
751315753758 40 13 11 28 58 1129 7590 29 49 72 40 11 58 37 8015 18 72 35 4029 84 11 13
11 281511 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 75 28 29 11 41 11 84 1158 40 35 54 4629 75 5858 84 11 46 52 20 41 13 75 29 75 35-
372084 84 1140 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 15 11 41 37 3554 4192 84 75 28 5826 11 61 49 4137 58 84 11 61 35
75 29 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 75 72 11 28 54 803777 11 84 13 40 28 37 35 75 4154 13 15 11 84 54 11 41,4029 52
7533 40 29 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 1340 28 37 3554 413584 1141 3711 84...7533 19 11 3558 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
751128 28 75-13 7584 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 874168 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 7531 87 753577 73 41 84 61.12 84 9644 16 96 35 56 75 9616 77 84 68 87
77 28 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 35 56 3768 77 6826 37 35 56 3731 57 84 73 16 96 9637 73 84 82 28 7784 26 77 73 57 12 77
734184 61,9131 7516 77 73 41 84 616839 96 16 73 37 12 37 1426 77 73 96 16 7575 4950 37
16 37 28 68 77,12 84 73 91 44 77 96 731284 75 87 9149 77 44 77 84 56 37 1412 77 16 75 77 56
733773643728 77...

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 77 713 7568 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 75 94 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
7791 84 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 75 58 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
3947104917 10 753517 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 3997.74 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
47 49 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
11 26 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 11 7595 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:

-71 95 11 24 14 86,30 26 4921 86 3626 36 95?

-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 9349 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 887548172116 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 33 94 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
829194 42 13 33 50 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

7258 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
175113 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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