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ITpegucaosue

IJTa KHATA UMeeT aBe OCHOBHLIE neau. C 0qHOM CTOPOHLI — AAThL IIOMY-
JAPHOE M3JI0KEHNEe OCHOBHBLIX TIOHATUYU HE BCEM XOPOIIO W3BECTHOU U JaiKe
TAMHCTBEHHOU Hayku KpunTtorpadgun. Kpunrorpadgus BosHuKIa B riay6o-
KOU IPEBHOCTH [IEPBOHAYAIBLHO KAaK UCKYCCTBO 3AllAThI IIMCEMEHHEBIX COO0-
mennn. B HacTOAIIEE BpeMa B PA3BUTHIX CTPAHAX OHA ABIACTCA OOJBIION U
C/IOKHOU Hay9IHO-TEXHUYIECKOU 00JACTHI0 AeATEJLHOCTH, 00eCIeYnBAIOIIEN
BAIMUTY BAYXKHOU [JIA TOCYAAPCTBA KAK TEPEAABAEMON TIO JUHUAM CBA3Y, TAK
u xpanumon B ¢pamwnax uuadgopmanuu. C 1pyrou CTOPOHEL, B KHUIe 0600Ima-
€TCA MHOTOJETHUU OMLIT npoBefenua OauMmmual [id MKOTLHUKOB TO Ma-
TeMaTUKe ¥ KPUOTOrpadhpuu U IPUBOIATCA 38841, KOTOPLIE IPeIIaralluch
IKOJIbHUKAM HaduHasa ¢ 1991 roxa. 3agadu cHaGKEHBI OAPOOHBIMI PeLLe-
HUAME U OTBETAMU. 3HAKOMCTBO C DTUMHU 33Ja9aMU U UX BHUMATEILHBIN
pa3bop MOI'YyT IOMOYDL IIKOJILHUKAM IOATOTOBUTLCA U IPUHATL YIaCTHE B
OnuMmuagax mocaeaywimx JgeT. Kunra Hammcasna KBatupUInpOBAHHBIMY
MaTeMaTUKaMUd ¥ KPUITOrpadaMyu U IPEeICTABIAeT 3HAYNTEILHLIN UHTE-
pec Kak A MKOJILHUKOB CTAPIINX KJIACCOB, TAK W JJA TIPENofaBaTeaen
MAaTEMATUKA B IIKOJE.

B coBpemennON KpunTorpadguu mpoBOIATCA INIyOOKHE HAYIHBIE HCCIE-
TOBAHUSA, ONMPAIONINECA HA JOCTUKEHUA MATEMATUKU, PUIUKYU, THPOpPMa-
TUKU, DJIEKTPOHUKNA U TEOPUH CBA3U. TpasuuuoHHo 0co60 TECHYIO CBA3L B
DTUX WCCIENOBAHUAX KpUOTOrpadgusa uMmeeT ¢ MareMaTukon. [losTomy co-
equnenne B QuMMINanax 3a1ad 00 3TUM POACTBEHHBEIM TUCHAILIMHAM ABJIA-
eTCA OPTAHWYHBIM U TMO3BOIAET MIKOJLHUKAM TPUOOIIUTHCA K UHTEPECHON
00JIACTY 3HAHUU U PEIICHUI0 HECTAHJAPTHLIX 3a1a4, UMEIONMX HapALy C
3aHUMATEILHOU (POPMOU CTPOTME MATEMATUIECKUE TTOCTAHOBKY U HEPEIKO
HEOXKUW JAHHLIE OPUTMHANBHEIE pelenusa. Yuactue B QuuMnuanax mo Mare-
MATHUKE U KPUITOrpadguu 1 YIEHUKOB CPEIHEN IIKOJILL MOXKET IOCAY KU Th
XOPOIIUM HAMAIOM TYTHU CTAHOBICHUA OyAVIIAX CHEIUATUCTOB B DTUX He-
[IPOCTHIX, HO YBJAEKATENLHLIX 00 1aCTAX HAYKHU.

IOube yuacTauku u TanasTauBbie moGexuTenu OauMOUAL — 3TO UC-
TOYHUK HALEXKILI, YTO 4epe3 HEKOTOPOE BPEMs B PALLI OTEYECTBEHHLIX
kpunTorpadoB U MATEMATUKOB BOILIOTCA CBEKUE CUIBLI, KOTOPHIE CKAXKYT
HOBOE CJIOBO B DTUX BAXKHBIX JJIA HALIIEW CTPAHBI 00MACTAX HAYKA U TEXHUKH.

Bune-npesugent Axkagemun xpuntorpadun
Poccunckon @egepannn,

LOKTOP (PU3UKO-MATEMATUICCKUX HAyK, Ipogdeccop,
3aCIAYKEHHBIN feaTenb Hayku Poccunckon dDegepanuu

B. H. Caukos



OT aBTOpOB

C 1991/92 yue6Horo roga Axagemus kpurnrorpadun Poccunckon Pe-
neparuu u MucturyT kpunrorpadun, ¢Ba3u u unopMaruku AkageMun
®CB Poccun mpoBOAAT €KETOAHYIO OJUMIMALY HIKOJILHUKOB [0 MaTEMAa-
TuKe u Kpuntorpadun aiasa yaammxca 8—11 kraccor. QauMnuana BEI3EIBAECT
6OJIBIION MHTEPEC y IIKOJBHUKOB HEOOBIYHOCTLIO CBOETO KAHPA U yXKe C
TIEPBBIX JIeT COOMPAIa HECKOABKO COTeH yIacTHUKOB u3 Mockewl u [logmo-
CKOBBSI.

C 2007/08 y<ue6HOro roga OIMMINAIA CTANA MEXpPeruoHaabHOU. Buaa-
rozapsi HOMOIIX BY30B, BXOJAMMX B COCTaB Y IeOHO-METOAMIECKOIO OOB-
eIVHEHUs TI0 00PA30BAHNI0 B OOJIACTU MHMDOPMAIMOHHON GE30TACHOCTH, K
HACTOSIIEMY BPEMEHHU OYHBIM TYyp HpoBOAuTCA B Gonee wem 30 permonax
Poccun, a yaacTByior B HEM 0K0I0 2000 MIKOILHUKOB.

C 2008/09 roga omnMIMaga MO MATEMATHKE U KPATTOTPAQUN €3KerOIHO
BrJIOUaeTCA B llepeydens oMuMnuaj MIKOJBHUKOB, yTBEpKaaeMbin Muru-
CTEPCTBOM 00pa30BaHUA M Hayky Poccum, YTO MO3BOMAET IMPEIOCTABIATH
JBrOTHI TOOEIUTEIAM U MPU3EPAM IPU MOCTYILUIEHUN B BY3HL.

[IKoABHUKY 9aCTO CHPANUBAIOT, ¢ KAKOU JUTEPATYPOU MO KPUTITOTPA-
dun uM cregyeT 03HAKOMUTHCS, ITOOLL YCIEIHO BEICTYINTE HA OJIUMIIAA €.
Hukakux cnenuassHbIX 3HAHUN A PEIICHUA 33,1849 He TPeOyeTcsa — B 3TOM
BBEI yOEAUTECH CAMHU, O3HAKOMUBIIUCEH C 331a49aMU, KOTOPBIE IPUBOAITCS B
pTou kHUTe. BMecTe ¢ TeM MBI He MOXEeM OTPHUIATD, UTO MPEABAPUTEILHOE
BHAKOMCTBO C KpUMTOrpaduen moJe3HO XOTA OBl € TICUXOJIOTMIECKOU TOUYKA
BPEHUS, TOCKOJAbKY «BHEIIHUU BU» 33039 MOXKET HOKA3ATbCA HEOOBITHBIM.
Muorue 3aa4u HAINIEW OJUMNUATE — Kpunrorpadudueckue. dacTs 3a1a4
AMEIOT KPpUOTOrpaguIecKyio OKPACKy, HO UX CYyTh — MaTeMaTrudeckas. Or-
NeNTbHBIE 33a9M — MPOCTO MATEMATUIECKUE.

TemaTuka mpeaTaraeMex 33139 BECbMa PA3HOOOPA3HA. 3aJA9N TTEPBBIX
OJIIMIINA B OCHOBHOM OBLIN HOCBAIIEHBI TAK HA3BLIBAEMBIM PYYHBIM IIHU-
dpaM, HEKOTOpBIE W3 KOTOPLIX TMPUMEHAINCH €II¢ N0 Hamen >pbl. 11031-
Hee MOABWINCH 33Ja4M, B KOTOPBLIX 3aTPAaruBalOTCA U Pa3Jeabl COBPEMEH-
HOU KpUNTOrpaduu, TaKue KAaK KPUITOCUCTEMBI C OTKPBITHIM KJIIOYOM U
KPUNTOrpaprIecKre TPOTOKOILI. Takxke BO3HUK UK 33,184, OTHOCIIINX-
csi CKOpee K 0o6sacTy 3amuThl HHGOPMALUK, €M COOCTBEHHO K KPHUIITO-
rpadun.

ITpu cocTapaeHnn BAPUAHTOB 33 JaHUN OJUMIUALH 1A PA3TAIHBIX BO3-
PACTHBIX KATErOPUH 0CO00E BHUMAHNUE VACMACTCSA OLEHKE CIOKHOCTY 339
¥ BpEMEHH, OTBOAUMOMY HA WX pelleHue. Birarogaps 3ToMy IpakTUdecKu
KQXKJBIU TOJM HAXOAATCA YIACTHUKN OJTUMITUAILI, PEITUBINTE BCE 3a,Ta4N.

[Ipu moABEAEHUN MTOTOB KAXKAOW OAMMINAIBI MBI C V/IOBICTBODEHUEM
oTMedaeM Hajau4re B paboTaxX OTAEJNLHBIX YHIACTHUKOB OPUIMHAJIBLHBEIX pe-
MeHnN, 60ee KPACUBRIX, YeM UCX0HO TPEATOIAraBINeCca COCTABUTEIIMM.
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OuuMnuaga uMeeT CBOM WHTEPHET-CAUT WWW.cryptolymp.ru, Ha KO-
TOPOM pasMerraercsi WHGOPMAINA O CPOKAX U MECTAX HPOBEJEHUS TYDOB
OIMMITAATBL, PE3YJIBTATH TPOBEPKH MPOIIEIINX TYPOB, & TAKXKE apXUB 33~
nad ¢ pemenusaMu. Ha caiTe pazMeImanoTcs METOIMYECKUE MATEPUAILL 110
MATEMATUIECKUM METOAAM KPUNTOrpadguu, CIeNUATLHO ATANTADOBAHHEIE
O MKOJBHUKOB. X menb — He TOJIBKO CHOCOOCTBOBATH IOATOTOBKE K
VCIENTHOMY YYaCTHUIO B OMUMINAIE, HO U C(OOPMUPOBATH MOHUMAHNE MATE-
MATHYIECKON CYTHU 33439 3AIUTHl NH(POPMAIUHN.

Mpl cumTaeM [IABHOU 3aJad¥ell OMMMIOAALBI [OAAEPKAHUE UHTEPECa,
IIIKOJBHUKOB K MaTEeMaTUKE, TOMYJAPU3ANUI €€ TPUWIOKEHUN, B TEePBYIO
ouepens kpunrorpadguu. Cyns M0 KOIMYEeCTBY YIACTHUKOB OJUMINAILI B
CaMBIX PA3HBIX peruoHax Poccum, HaM DTO yIaETCA.

B nocrexgnee Bpems KHur 10 KpunTorpaduu MOSBUIOCH LOCTATOTHO
MuOr0. OAHAKO DTU KHUTHU JUOO CJIUIMIKOM CIOXKHBI [ IMKOJBHUKOB, JIU-
60, HA0O0POT, MOBEPXHOCTHLI WM HEAOCTATOYHO MOJIHLL. [loaTOMYy aBTOpEI
[IpU CO3JAHUU DTOU KHULW CTABWIM Iepen cOOOU ABe OCHOBHBIE IEJU: BO-
MIEPBBIX, MPEIJIOKUATE DIEMEHTAPHOE BBEMEHNE B KPUMTOrDPADUIO, UCIOIEL-
3ys IPU DTOM UyJECHBIE NETEKTUBHLIE CIOXKETHI M3BECTHBIX [IPOU3BEIEHUN
7K. Bepna, A. Konan [louna, 3. o, B. Kasepuna, ceasanubie ¢ 3ammdpo-
BAHHBIMU COOOIIEHUAMY; BO-BTOPHIX, IPUBECTHU YCIOBUSA 334349 BCEX HAIIIX
OIIMITAA, TPOIIEAIINX JeT C OTBETAMU U PEIIEHUAME.

IIpencrapnas gaHHYIO KHUTY, ABTOPHI CIMTAIOT CBOMM [TOITOM C OJa-
POJAPHOCTBIO BCIOMHUTH ¢BOero koutery u ToBapuima II. A. I'eipabivo-
Ba (1954-2004), ven BKIAL B CTAHOBICHUE OJMMIMAJLI 10 KPUOTOrpaduu
TPYIHO MEPEOLUEHUTH. ABTOPEL BEIPAXKAIOT TAKKEe NIyOOKYIO MPU3HATENb-
HOCTB BCEM CBOMM KOJJIETaM, KOTOPBIE KOTAA-TNOO0 TPEIIArain TOTOBBIE
3339 ¥ UIEW HOBBIX 33134, IO EPKUBASL TEM CAMBIM CAMY OJUMIIAATY,
U DHTY3MA3M e€ OPraHu3aTOPOB.

Pa6ora najg KHUOU BBINOAHEHA TIPU HOAAEPXKKe rpanTa llpeswmaen-

ra PO (HII-6260.2012.10).



1. BBenenmue

Ecau BB XO0THTE IIEPEIATH TEKCTOBOE COOBIIEHHNE (MOCAEIOBATEILHOCTD
CHMBOJIOB HEKOTOPOI'O aadaBuTa) aipecary Tak, YTo0b OHO OCTAIOCH Tall-
HBIM [JI TIOCTOPOHHUX, TO ¥ BAC €CTh MO KPAMHEN Mepe ABE BO3MOXKHOCTH.
B moxkeTe moneTaThCAa CKPHITH caM (aKT mepenaydr COOOIMEHus, TO €CTh
npuberHyTh K METOJAM CTeraHorpapuu, B apCeHate KOTOPOH CUMIIATH-
geckue (HeBUVMBIE) YeDHUIA, MUKPOTOYKH M TOMY IOJOOHBIE CPENCTBA.
[Ipyras BO3MOXHOCTBH 3aK/IIOYAETCA B TAKOM Peo6Pa30BAHUN COOOIIEHN,
BABUCAIIEM OT CEKPETHOIO TapaMerpa (HA3BIBAEMOrO KIKUYOM), KOTOPOE
IeJaeT ero «6ecCMBICIEHHBIMY HabOpOM CUMBOJIOB [AJIA JIEOOOTO JUIA, KOTO-
pPOMY KJIFOY HeM3BeCTeH. B »ToM caytdae BHI OyIeTe MCIOJb30BATH METOMBI
kpunrorpadguu. Tepmun xpunmozpagus TPOUCXOAUT OT ABYX T'PEUECKUX
CIIOB: KPUNMOC — TadHa U 2pa@elin — IUCATb, U O3HAYAET TAUHOIUCH.
«TamHonuChY KaK pa3 W MOAPA3YMEBAET, UTO BHI CKPHIBAETE CMBICA COO0-
LIEHWS.

B »Tou xHure MBI MCTOAB3YEM P APYTUX KPUNTOrPAPUUIECKUX Tep-
MuHOB. Brparie noscHuM ux.

Coofmenue, KOTOPOE BBI XOTUTE MEPENATE, OyAE€M HA3LIBATEL OMKPb-
muim coobuenuem (wim omxpuimuim mexcmon). Hanpumep, B 3agade 2.5
(pasgen «YcaoBua 3a4ad») OTKPHITHIM COOBIIEHUEM ABIAETCA (PPasa

KOPAEJIM OTX0IAT BEYEPOM

[l1s coxpanenus cooOIEeHUsA B TalHe OHO Ipeo0pas3yercs KpUITorpapu-
TeCKUMU MEeTOJAMH U TOJBKO TMOCTE DTOT0 Tlepenaérea aapecary. [Ipeotpa-
30BaHHOE cooOlieHue OyaeM Ha3bIBaTh wudposanubis coobuenuvem (uiu
wugpmercmon). MHOT 12 TPPTEKCT HABBLIBAIOT TAKXKE KPUNMO2PAMMOTL.
B zagade 2.5 mudprekcT nMeeT BuI:

NMATBHIMCOTIXTTICT XCIIIT

[Tudporannoe coobmenue He OOA3ATENBHO SBIAETCA IIOCAEIOBATENLHO-
CcTBIO OYKB, KAK B yKasaHHOU 3ajgade. OHO MOXKET COCTOATL U3 IUDP WIn
CHELUANBHBIX CUMBOJIOB (HAIPUMED, (ILLAIIYIIUX YeJ0BEYKOBY ).

IIpeo6pasoBanre OTKPHITOrO COOOIIEHN B MM POBAHHOE Oy IeM HA3LI-
BaThb wu@dposanuem win zawudposanuem. Anpecary 3apanee cooOmaeTcs,
KaK 13 MAPPTEKCTA TOTYIATE OTKPBITHIA TEKCT. DTO MpeobpasoBanue Gy-
€M Ha3bIBATL pacuu@posanuem. s pacmmdpoBaHus mosydaTesio Heob-
XOJMMO 3HATh CEKPETHBIN Kao4. [lpu BEIGOpE crmocoba mmdpOBAHUA Ha-
IO CTPEMUTHCA K TOMY, YTOOBL JUIA, HE 3HAIOIINE CEKPETHOIO KIIKYA, HE
CMODJIM BOCCTAHOBUTE OTKPHITHIN TEKCT TIO MAH(MPTEKCTY , UCTIONAB3YA JTIOOBIE
OOCTYIIHEIE CPEACTBA. B TOM Ciiydae BBl CKPOETE COAEpPKAHNE COOOIIEHNUs
1 00EeCIeINTe «TANHOINCH .

[l1a ymobcrea usnoxenus Beeaém psag obosmadenuu. Ilycte A — or-
KPHITEIN TeKCT, B — mmdprekcr, £ — mpasuio sammdposanus, D —



BBEIEHUE 7

mpaBmio pacumdposanusi. B 5Tux 0603HaYeHNAX 3aI(POBAHNE 3AIIIIIET-
cs B Buge E(A) = B, a pacumdposanue — B Buge D(B) = A. Ilpeo6paso-
BauuA F u D HOMKHBI OBITH B3AUMHO OOPATHEIMA, ITOOBI MTOJYIATENb MOT
OJHOBHAYHO BOCCTAHOBUTL OTKPEITHLIA TEKCT II0 MOTyIeHHOMY ITH(PTEK-
cry. OOHOTUIHBIE TPaBWIa 3ammppPOBAHAA OOBEIUHAIOT B KJAACCHL. BHY-
TPH KJAACCA MPABUIA PABIMIAIOTCA IO 3HAYEHUAM HEKOTOPOrO MapaMeTpa,
KOTOPHIN MOXET OBITH YHUCIOM, CTPOKOU UUCeJa, Tabaunen u T. 1. B kpum-
TOrpaduu KOHKPETHOE 3HAYEHNE TAKOI'0 MAPAMETDPa U HA3BIBAIOT KIOYOM.
Ilo cytm mena, KmOY BEIOMPAET KOHKPETHOE MPABUIO 3AIMU(pPOBAHMAA U3
JTAHHOT'O KJIACCA TIPABUIL.

3apucumocts F oT kaoda k OymeM yKaswiBaTh B BUIEe Fi, a coOT-
HOIIEHWA, CBA3BIBAIONINE OTKPLITHLIA U MI(PPOBAHHEIA TEKCTHI, — B BHUIE
Er(A) = B u Dy(B) = A coorserctenno. Ilycts K — MHOXeCTBO BO3-
MOXHBIX Kitoden. Torga copoxynuocts {(Ey, Dy): k € K} 6ygeMm HasbIBaThH
wudpom.

Cpeam BCEro MHOXKECTBA IMU(PPOB BLIAEMAIT MA(PPEL MEPECTAHOBKA U
umpb 3aMensl. udper mepecTaHOBKY M3MEHAIT MOPAJOK CJAETOBAHUA
CHMBOJIOB OTKPEITOIO TEKCTA. IIpym 3TOM COCTAB CMMBOJOB COOOIICHUA HE
m3MeHseTCA. Hanmpumep, MOXKHO MOMEHATH MECTAMH CUMBOJBI OTKPBITOIO
TEKCTa, PACIOJOXKEHHBIE Ha IETHBRIX M HEIETHHIX MecTax. udpnr 3ame-
HbI IEIAT IIOCAEI0BATENLHOCTE CUMBOJOB OTKPBITOI'O TEKCTA HA OTPE3KHU
OMMHAKOBOU [INHEL | M 3AMEHSIOT KAXKIBIU OTPE30K CBOMM DKBUBAJEHTOM,
MOCIeJ0BATEIBLHOCTL KOTOPLIX o6pasyet mmupprekcT. [pu [ = 1 mmdp 3a-
MEHEI HA3BIBACTCA Nomounbim, a pu l > 1— baounvim. Hanpumep, y A. Ko-
Han JloMTa KaXILI CUMBOJ OTKPBLITOTO TEKCTA 3AMEHACTCA (ILIAILYIIAM
YENTOBEIKOM», TO €CTh UCTIOMb3YeTC s TOTOYHBN mudgp 3amensr. CoBpeMen-
HBbIE CTAHAPTH MU(POBAHUA UCIOIL3YIOT OIOYHBIE MUMPHT 3aMEHHI.

Kak npasmio, B 3a1a4ax HAITIX OIAMINAT WADP U3BECTEH, & UCTIOIB30-
BAHHLIA K0T — HET. B 5TOM CIy4ae /s Opemenenus OTKPLITOTO TEKCTA,
mo MuPTEKCTY BO3MOXKHEI IBA MOAXOAA. IIepBBIM — ONpENeInTh KU
M C ero IOMOLILI0 MPOM3BECTH pacmmppoBanue. BTopol — NONBITATHCA
BOCCTAHOBUTBL OTKPBLITHIA TEKCT 0€3 ONPENETEHHMA KII09a. [ 0OBOPAT, 9TO
mmdp yIATOCH (B3JIOMATEY, €CIA YIATOCH BOCCTAHOBATH OTKPBITHIN TEKCT
0 MUPPTEKCTY B CAYHIA€, KOTAA CEKPETHBIM KII0Y HEM3BECTEH. eM CI0XK-
Hee B3JIOMATh Wudp, TeM OH Ooaee ¢Toek. Hexoropwe (He OYeHBL CTOU-
kue) umdpel yaaéTCs B3IOMATh, 9TO U AeMOHCTPUPYIOT NOGEJUTeNN HAILX
OJVMTTUA,T.

IIpu anamuse croukocTy mUpPa OOLIYHO UCXOIAT U3 IPUHIKIIA, CPOP-
myaupoBarHoro romrangneMm Orwocrom Kepkropdgcom (1835-1903). Co-
[IACHO 3>TOMY IMPUHIUILY, CTOUKOCTD IU(pDPOBAHUA ONPEAETACTCA UL Ce-
KPETHOCTBIO KI04a. VIMeeTcs B BUAY, 9TO Aa¥e OCBEIOMIEHHBIN TTPOTUR-
HUK, KOTOPOMY BCE M3BECTHO O ImU(ppEe, HE MOXKET €r0 B3IOMATHL, €CIU
eMy HemsBecTeH Kiaod. CTonkun nmdp IOTKEH UMETh JOCTATOYHO MHOTO
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KJIIOYEN, MHAYE €r0 MOXKHO B3JOMATH MyTEM mepefopa BCeX KAKUYen. DTOT
METO[ UCIOIb3yeTC s, HAIPUMED, B 3ajgade 4.4, peleHue KOTOPOU CBOAUT-
¢ K mepe6bopy 24 BO3ZMOXKHBIX KJIHOYEH, JUIIb OJWH U3 KOTOPBIX JAET mpU
pacum@pOBAHUE «IUTAEMBINY TEKCT. I03TOMY MHOTHE YyIACTHUKYA OJUMIIA-
aJbl CMOTVIN BOCCTAHOBUTEL COOOIIEHME HA JATUHCKOM SI3BIKe, Make He 3Hasd
DTOr0 A3BIKA.

Ilogwac cMemmBaOT ABa TOHATHA — wudposanue n Koduposarnue. Kax
BBI y2K€ IOHSMJIN, METOABl IMU(MPOBAHUA HCIOIB3YIOTCA LI 0bOecrevdeHus
CEeKPETHOCTU TepelaBaeMbIX COOOIeHnu. B cBOW0O odYepean, MeTONbl KO-
OUPOBAHUSA INMUPOKO WCIOAL3YIOTCA B TEXHUKE MEPEIadn COOGIIEHUN I10
Pa3IMYHBIM KaHAJZAM CBA3U. 1ak, mpu nepegade wHMOPMANUEM II0 KOM-
TMBIOTEPHON CeTU YAOOHO HMCIOJb30BATH KOAUPOBAHUE CUMBOJOB COOOIIIE-
HUsA ABOMYHBIME HaGOpamu, Hampumep, Oantamu. MeTomBl KOTUPOBAHUA
HAMpPAaBJIEHH HE Ha TO, YTOOLI CKPHITH OTKPHITOE COOOIIEHWE, a Ha TO,
49T00BI IpPEICTABUTHL €ro B 6ojee yaoOHOM BHUIE IS MEpeIadu II0 TexX-
HUYECKUM KAHAJAM CBA3UW, HAIPUMED, MIS YMEHbLIIEHUA MIMHBI COOOIIEHN
u 1.1. IIpu mepemade cOOOIIEHMH IO PaIUMOKAHALY UCIOIL3YIOT a30yKy
Mopse, n Tak mamee. BmecTe ¢ TeM KOAMPOBAHUE MOXKET KCIOIB30BATH-
ca u gas obecmedeHus cexkperHocTu uHbopmaimu. C dTOU MEABH MOXK-
HO 33KOQUPOBATH, HAPUMED, MATUIHAYHBEIMU KOMOMHAIUAME U TACTO
HUCTIOTB3yeMBIE CJIOBA, (PPas3bl, HEKOTOPHIE KOMOMHAIINY OYKB, a TaKkKe OT-
geibHble OykBbL Ilomyuennbi BecbMa OOBEMHBIM KO (COBOKYIHOCTL Ly-
(PPOBBIX KOMOMHAIMN) MOKEH OBITH CEKPEeTHBIM. TeKCT TepenaBaeMoro
CcOOOIeHNsT MOXeT OBITh €CTEeCTBEHHBIM 00paszoM 3aKOJAWPOBAH C MIOMO-
B0 TAKOO KOJA M [EPEIaH MO KAHALY CBA3W B Buie HudPOBOU IOCHE-
MOBATEIBHOCTHU. Takon Croco0 MOXKET 06€CIeInTh CEKPETHOCTE NH(OPMa-
UMy JUIIb 0O TEX IIOpP, IOKA He HepecTaHeT ObITH CEKPETHBIM CAM KOJ.
dopMaATBEHO TAKOW KOJ MOXKHO PACCMATPUBATH KAK MH(P ¢ OJHUM KO-
TOM.

B macTosmee BpeMsa M 3aMUTH THOOPMAITUN HITUPOKO UCTIOIB3YIOTCA
DJIEKTPOHHLIE MKU(PPOBAILHEIE YCTPOUCTBA. X BaXKHOM XapaKTEPUCTUKOU
ABJAETCA HE TOIHKO CTOMKOCTH PEATU3YEMOT0 Mm(pPa, HO U BHICOKAA CKO-
pPOCTh WUPPOBAHUA U KOMIAKTHOCTh. TAKUME YCTPOUCTBAMU MOXKET OCHA-
IATHCA HE TOMBKO BOCHHAA TEXHWKA, HO W UCIOIL3YEMbIe B MOBCEIHEBHOU
JKU3HU TUTACTUKOBLIE KAPTHL. KpoMe anmapaTHBIX peaau3aluil airOpUTMOB
npOBAHUA MAPOKOE PACIPOCTPAHEHNE IOLY9WIN KX IPOrPDAMMHEIE pe-
amumzanuu. Cerogus mudpOBAHNE UCIONB3YETCS, HAIPUMED, MJIA 3AIUTHI
DJIEKTPOHHOU IIOYTHL.

CoBpemennas xkpuntorpadus 6ypHO passuBaercs. llogpisiorcsa e€ HO-
BBIE HANPABJIEHUS U NPWIOXKEHWs, OCHOBAHHBIE HA INIyOOKWX MAaTeMaTH-
qecKUX W PUINIECKUX MeTojaxX. BbI, HaBepHOe, CABINAIA O «KBAHTOBOU
kpunTorpadgumy, UCIOAL3YIOUIEH METOABl KBAHTOBON (GDU3WKU IS PACIIPe-
MEeJNeHNA KPUMTOTPAPUICCKUX KIOUEN, U 0 KPUNTOTPADUA «C OTKPHBITHIM
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KJIIOYOM» , UCTIOAB3YIOMIEN I 3AMUA(POBAHUA U PACIIM(PPOBAHUA PASHBIE
xiaoun. Kpunrorpadgus ¢ OTKPBEITEIM K/IIOYOM, OCHOBAHHAS HA, KJIACCHYE-
CKUX TE€OPETUKO-INCIOBHIX U AIreOpaniecKnx MeTO1aX, MO3BOMMIA PEIINTh
npobuemy nudpPOBOU HNOAIUCH DICKTPOHHBIX TOKYMEHTOB, 8 TAKXKE IIe/IbINA
PAI APYyTUX MPOOIeM, KOTOPHIE He MOTVIN OBITH PEIIeHBl METOAaMU TPAIN-
nmoHHOU KpunTorpadur. K HUM OTHOCATCA MHOTHE KPunmoezpaduyueckue
NPOMOKOAbY, PEIIAIOMINE BAXKHBIE TTPAKTUIECKUE 33Ia9U. IJTO, HATPUMED,
«Opocanue xpebusa no TenedoHy», «T0KA3ATEIbCTBA C HYJEBBEIM pasIviallle-
HEUeM», IPOBefeHre JIEKTPOHHEIX TOPTOB U JIEKTPOHHOI'O I'OJOCOBAHUA U
apyrue. O6 DTOM BB MOXKETE MOYUTATH CErOIHA BO MHOT'UX KHUT'AX, MTOCBSA-
MEHHBIX KPUITOIPaQU.

2. IIIndpel 3aMmeHbI

HauGounbiiee pacupocTpanesne Ha MPAKTUKE TIOJY IUIN MIU(PHL 3AMEHEL.
ODT0 OOBACHAECTCSA MPOCTOTOU WX UCIOMIb3OBAHUSA U JOCTATOYHOU CTOUKO-
ctrio. Oun 2 PHEeKTUBHO PEATU3YIOTCA KAK ANMAPATHO, TAK U MTPOTPAMMHO.
Muorue 3a1a49u HaIIXX OAMMIIMAJ IOCBAIIEHEL UMEHHO M(ppPaM 3aMEHLI.

[IycTs, nampumep, mmdpyeTcs COOOIIEHNE HA PYCCKOM S3BIKE W TIPU
DTOM 3aMEHe MOMJIEKUT Kaxgasa Oyksa coobmenusa. B sToMm cayvae mmdpp
3aMeHbl MOXKHO ONHUCATh ciaepyroumm obpasom. s kaxmaon OyKBBI o HC-
XOTHOTO am(paBUTa BHIOMpPAETCA HEKOTOPOE MHOXKECTBO CUMBOJOB M, Ta-
kM obpasoMm, uro mpu o # (3 muoxkectsBa M, u Mg He mepecekarorcs.
M, Ha30BEM MHOXKECTBOM wudpobosnauenut; naa 6ykBel a. Tabauia

a 6 6 AU
M, | Mg | M, | M, 1)

CAYXKUT KJIIOTOM mmbpa 3aMEHBI. 3Haﬂ eé, MOXHO OCYIIECTBUTH KaK 3allln-
¢poBanme, Tak u pacmmbposauue. [Ipu 3anmmdppoBannn Kaxigaa OykBa «
OTKPBITOT'O TEKCTa 3aMEeHAeTCs JIOBIM CUMBOJIOM U3 MHOXecTBa M, . Eciu
B COOOIIEHUN COAEPXKUTCA HECKONBKO OYKB (v, TO KaxXAasd U3 HUX 3aMeHdA-
eTca JIOOBIM CuMBOJIOM U3 M. 3a CIET 3TOro MOXKHO C IOMOIILIO OJZHOIO
K093 (1) TIOJMYYUTH PA3INIHBIE BAPUAHTHI 3anPOBAHUA TAHHOT'O CO00-
menusa. Hanmpumep, ecau KaIioH9oM SABIACTCSI TaOIua

a 6 B r I € X 3 M XK I M H O I p
21 37 14 22 01 24 62 73 46 23 12 08 27 53 35 04
40 26 63 47 31 83 88 30 02 91 72 32 77 68 60 44
10 03 71 82 15 70 11 55 90 69 38 61 54 09 84 45

¢ T y ¢ x m ¥ m mM B H B > b 4
20 13 59 25 75 43 19 29 06 65 74 48 36 28 16
52 39 07 49 33 85 58 80 50 34 17 56 78 64 41
89 67 93 76 18 51 87 66 81 92 42 79 86 05 57
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TO COOOIIEHNE «A 3HAKOM C IMIU(pPaMu 3aMeHb» MOXeT ObITh 3amudpoBaHO
JIOOBIM U3 CJIEIYIOIUX CIOCOOO0B:

16 55 54 10 69 09 61 89 29 90 49 44 10 08 02 73 21 32 83 54 74
41 55 77 10 23 68 08 20 66 90 76 44 21 61 90 55 21 61 83 54 42
57 30 27 10 91 68 32 20 80 02 49 45 40 32 46 55 40 08 83 27 42

Tak xax muoxectBa M, , Mg, M, ..., M, mOmapHO HE TEPECEKAIOTCA, TTO
KaXJIOMY CHUMBOJY HMMPTEKCTa MOXKHO OTHO3HAYHO OMPENEINTh, KAKOMY
MHOXKECTBY OH IPHUHALIEKNUT, TO €CTh KaKyIlo OYKBY OTKPEITOI'O TEKCTa OH
samenseT. [losToMy pacimudpoBaHTE BO3ZMOKHO, U OTKPHITHIN TEKCT OMpPe-
JLenseTcs efTMHCTBEHHBIM 00Pa30oM.

MsmuoxectBa M, cocToAT B OOJBIIMHCTEE CIYYAEB U3 OLHOI'O DIEMEHTA.
Hanpuwmep, B pomane 2K. Bepua lyremecTBue k nenTtpy 3eMiam» B PyKu
npodeccopa Jlugenbpoka monagaeT nepraMenT ¢ PYKOIUCHIO U3 3HAKOB Py-
Hraeckoro nuceMa. Kaxnoe muoxkectBo M, COCTOMT U3 OZHOIO DIEMEHTA.
DJIEMEHT KaXKI0I0 MHOXKECTBA BHIOMPAETCI u3 HAOOpa CUMBOJOB BUIA

1AK A o)

B pacckaze A. Konau [Jonna «Ilasmymme 9e10BeIKN» KaXK BT CUMBOJ
M300paXKAeT ILIAIIYIIErO IeJ0BEYKA B CAMBIX PABINIHBIX 034X

.\ o \o
?;h:EX): 3)
Ha mepeui1 B3MIAL KAKETCA, 9TO YEM «(XUTPEES» CUMBOJIBL, HCIONL3YEMbIE
B Ka9eCTBE MUPPOOO3HATCHUN, TEM CIOKHEE HAUTU OTKPHITHIN TEKCT, HE
uMes KI04a. JTO, KOHETHO, He TakK. MOXKHO JErkO NepenTyr OT UCXOIHOrO
nmdPTEKCTA K IMudpPTEKCTY, COCTOAMEMY U3 OYKB UIU TUCET, 3aMEHUB UMU
(XUTpBIe» CUMBOJEL. Tak repou pomana 2K. Bepua dlyremectsue K 1en-
TPy 3eMIr» 3aMEHIIA PYHUIECKHE CHMBOJILI OyKBAME HEMEIKOrO aadpaBu-
Ta, ¥ DTO OOJErvIWIO TTOJYIEeHNE OTKPBITOTNO TEKCTA.
PaccmoTpuMm mpumMeps! mmudgpoB 3aMEHBI.

IycTs Kax 10e MHOXECTBO M, COCTOMT U3 OMHOU OYKBHI (Takou mudp
HA3LIBAETCA WUdPOM npocmot 00nobykeennot zamenvt). Hanpumep,

al6|B|r|o|le|X|3|n|K|I|M|H|oO|I|p
r ns|D|olpla|M|m|B|3|Bb|X|0|6|H
(4)
c|T|y|é|x|n|9|w|m|b|H|b|2 (0|4
X

c|lx|a|u|p mibl|le|y|a|g|m|T|a

Karou (4) yxo6uo ucnonszosars g mudposanus. [Ipu samudposanuu ka-
K aasg OYKBa OTKPBITOTO TEKCTA UINETCA B BEPXHEN CTPOKE TAOJUIIEL U 3aMe-
HAeTCA PACIIOIOKEHHON 101 Hel OyKBOU BTOPOU CTPOKU. Pacimmdposanue
TIPOU3BOAUTCA B 0OpaTHOM mopsake. [lo cyTu mena, B IpUBEIEHHOM TIpUME-
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pe KIUOM CIYKUT BTOPas CTPOKA Tabauiel (4), mpencTaB/Iaomas cobon
epecTaHoBKy OykB anpapuTa. V3 mcTopuu KpunTorpadpun W3BECTEH P
CIMOCOOOB, TIO3BOMAKIINX JETKO BOCCTAHABINBATEL TAKUE TIEPECTAHOBKYU HA
OCHOBE HEKOTOPOT'O MPOCTOrO MPABUIA. ITO HEOOXOIUMO A/ TOrO, ITOOLI
UCKJIIYATH TIOTEPI0 KIKYA, 3ANIMCAHHOT0, HAIPUMED, Ha JUCTe OyMaru.

Onuum uz crapeunmx mmdpos asiagercs mmdp llesapa. Ito mmhp
LIPOCTOK OZHOOYKBEHHOU 3aMEHBI, KAIYOM KOTOPOrO CAyKUT Tabuuna (4),
BTOpaA CTPOKA KOTOPOU ABIAETCA MUKJIMIECKUM CIBATOM TIEPBOU CTPOKH.
OzHuM U3 KIoUen Takoro umdpa ABIAETCA, HAIpUMep, Tabauna

a 6 B ... B 3 B A
r m e ... A a 6 B

()

[l1s1 BOCCTAHOBIEHNA TAKOI'O K09 HYKHO 3HATH JIALIL IIEPBYIO OYKBY BTO-
pou cTpoku. OAHAKO >TO yAO0OCTBO UMEET W MTPOTUBOMOJIOKHYI CTOPOHY:
qucao kiaoden mugpa [esapa papuo uucry Oyks anpaBura, U He Iped-
CTaBIAET TPyJAa BCe WX TepebpaThb, YTOOL OMPEJCIUTh UCTUHHBIU KW
[0 JaHHOU KPUIITOrpaMMe myTéM pacuudpoBanus. 3agaqda 4.4, nanpumep,
UMEHHO Ha DTO ¥ PacCuiuTaHa. B OTHOM m3 BapUaHTOB pactmdppPOBAHUA
VYACTHUKN OJMMIMALLI CMODVIM y3HATL «IUTAEMEBEIN» TEKCT Ha JATHUHCKOM
SIBBIKE.

[dpyron mpumep mudpa TPOCTON 3aMEHBI — TaK HA3LIBAEMBIN 403YH-
2oebill wudp. s >Toro mmdpa BTOPas CTPOKa Tabaunbl(4) HAIUHAECTCA C
JIEPKO BAlOMUHAEMOTr0 ¢I0Ba — jao3yHra. Ocraabhabie GYKBBI andaBuTa, He
BXO/IAIINE B JO3YHT, CIEAVIOT B UX €CTECTBEHHOM TIOpAIKe. Takyio mepecTa-
HOBKy OyKB aJ(aBUTa Ha3LIBAIOT CHCTEMATUIECKU IIepEeMEIIaHHbBIM apa-
BUTOM. BuI6paB, HanpuMep, B KAU€CTRE JO3YHTA CIOBO «yICOHUKY , TIOTY TUM
CUCTEMATUYIECKY NEPEMEIIaHHBIA AnpaBUT

y ¥4 e 6 H ¥ K a B I g X 3 JI M O

n p ¢ T ¢ x ¥ m m B H b 2 B 4
Yucno KiaoYen J03yHroBoro mmdpa 3HAYUTENLHO GoJblie, deM y mmdpa
Hezaps.

Mudppsr mpocTon OAHOGYKBEHHOW 3aMEHBI UMEIOT OJHY OONIYIO CJa-
60CThb. 3aMeTuM, 9TO €CJAU B OTKPLITOM TEKCTE YaCTO BCTPEYALTCI KaKas-
au60 6yKBa, TO B MUPPTEKCTE CTOMb XK€ TACTO BCTPEUIACTCA 3aAMEHAOIN
eé cumBou. To xe kacaercs u pegkux 6yks. Eciu umeercs mmudpreker go-
CTATOYHON IIUHBLI, TO YKA3AHHOE COOTBETCTBUE HECIOXKHO MCTOIL30BATH
npu naeHTAGUKAIUA OYKB OTKPBHITOI'O TEKCTa, MaXe eCAN KII0Y Heu3Be-
cred. B HeKOTOpEBIX 3ajadax OJMMIINAT TAKasd UAEHTU(PUKAIUA yIPOIIa-
eTCA TYyTEM BBEJEHUA TOMOIHUTEILHBIX ycaoBun. Hampumep, B 3agade 4.2
npu mudpPOBAHUY COXPaHeHa Pa3bUBKa TEKCTA HA CIOBA U YKA3aHLI 3HAKU
NPENVHAHUA. DTO MO3BOJAET BHIIEIUTH MPENIOTU U COW3BL. Kpome Toro,
TEeKCT COOOIIEHNA CONEPXKUT DAL YIBOEHHLIX OYKB, KOTOPBIM CKODE€e BCe-
0 B OTKPHITOM TEKCTE COOTBETCTBYIOT oamH u3 BapuanTos: HH, OO, U
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u T. 1. Eciu npaBuibHO naeHTHGUIUPOBAHE! HECKOIBKO OYKB OTKPBITOTO
TekcTa (Hanpumep, psaji 4acThIX OyKB), TO TaJbHENmas paboTa o onpee-
JIEHUIO KJII0YA HE TMPEACTABIACT 0COB0ro Tpyaa. Pemmenne mono0HbIX 3a1a4
OOCTATOIHO CAOKHO (POPMAIM3OBATD, U B TAKUX CAYIaAX yMECTHO BCIIO-
MHUTH BBICKA3LIBAHUE O TOM, U9TO KPUNTOrpadua HE TOJBKO HAyKa, HO U
HCKYyCCTBO.

IMonynapHble Cpenu MKOIBPHAKOB KPATITOIPAMMEIL (THIIA, KPUITOIPAMMBI
u3 3agadu 1.5) GpaxTUYecKu CBA3AHEL C IPOCTOU 3aMEHOU, IIPefeasieMon

KJII0YOM
60 1 2 3 4 5 6 7 8 9

m # ¢ p 3 a M € H H
B KOTOPOM Kaxkaad nudpa 3aMeHAeTCA OykBou. [Ipu 5TOM JOMKHEBI COBIIO-
IATbCA MPABIWIA apU(PMETUKU. JTU MPABUIA BHAYUTEIHHO OOJIErIaioT pe-
[IEHUE 3A0A4U, TAK K€ KAK IPABUIA PYCCKOrO A3BIKA OOJIErYaloT B 3a/a-
1e 4.2 Haxoxaenue ueTpepocTuinua B. Briconkoro.

Jl106B1e 0COOEHHOCTH TEKCTA, KOTOPBIE MOTYT OBITH BaM W3BECTHBI, —
Bamu noMmonHuku. Hampumep, B 3agade 5.2 IpaMoO YKAa3aHO, 9TO B TEKCTE
MCIOJB3YIOTCA TelerpadHbIe COKPAIIEHUS 3IT» U «TUK». Y BTa mogckaska
VKa3BIBAET MYTh K PEIICHUIO 33 H.

OnHON U3 Pa3HOBUAHOCTEH MUQGPOB IPOCTOM 3AMEHBI ABIAIOTCA IIU-
DpBI pa3no3naunoil 3a.MeHbl, 3AMEHAIONINE KAXK TYI0 OyKBY OMHUM WIN TBYM
cumBosamu (kak B 3agade 4.2). Hanpumep, ko4 rakoro mudpa 3azaéres
TabaIIIen

a 6 B ' I e X 3 ¥ K T M H O I P
73 74 51 65 2 68 59 1 60 b2 756 61 8 66 58 3

c T y ¢ x I ¥ mm B H B 3 B oA

69 64 53 54 9 62 71 4 67 56 72 63 55 70 57
Ecaun mudpprekcr s3anucan 6e3 3makoB npobena, TO mpu aHaamse mmdppa
PA3HO3HAMHON 3aMEHBI IIOABJIAETCA TOINOMHATEIbHAA TPYIHOCTD, CBA3AHHAA
¢ pa3bueHneM COOOIICHNA Ha, OT JeJbHEIE CUMBOJLL 1 CI0BA. B3aoMars Takon
umdp CIOKHEe, HexXeIr Mudp IPOCTON OTHOOYKBEHHOU 3aMEHLI.

[dpyroe ycrnoxuenue mudpa NPOCTOU 3aMEHBI COCTOUT B TOM, ITOOBI
MHOXKecTBa mmdpobosuadenun M, cogepxkanu Goee OgHOO DIEMEHTA.
Takue mmdpPH TOTYIUIN HA3BAHUE MUPPOB MHOCO3KAUROT 3amenbl (I
0moPonog). ITu WUGPEL HO3BOAAIOT CKPLITH UCTUHHYIO 9acTOTy OYKB OT-
KPBITOT'O TEKCTA, YTO CYMIECTBEHHO 3aTPYAHAeT ux ananmms. OnHako mpu
KCIIOJIB30BAHUE OMO(OHOB BO3HUKAET CJIOXKHOCTH, CBA3AHHASL C XPAHEHUEM
xmoda. Kimod npencrasiager cobon cniucok MHOXECTB M, nms Kaxaou Gy-
xBel axpapura. Kax npaBmio, DIeMEHTAMY DTUX MHOXKECTB SABJISIOTCS “d-
cra.

IIpumep omodoHa U3BECTEH U3 XYAOKECTBEHHOU JUTEPATYPHI U KUHO-
(PpUILMOB PO PA3BEIINKOB BPEeMEH BTOPOM MUPOBOU BOWHBL. DTO — OHA
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73 PA3HOBUHOCTEN TaK HA3BIBAEMOTO KHUMCHO20 wugdpa. Kmodom umdpa
cayxkuT KHUra. MHOXKeCTBO mudpo6o3HAMeHUN LI KaXKA0U OyKBBI Ompe-
qeJsgeTca NATU3HAYHBIMI HabopaMu 1udp, B KOTOPHIX IEPBBIE IBe UM PHI
YKa3bIBaIX HOMED CTPAHUILI, TPEThA IupPa — HOMED CTPOKH, YeTBEPTAA
U TATaI TUPPLI — HOMEp TO3UNNu OYKBHI B cTpoke. [loaTomy mpm monm-
Ke PAa3BeYUKa, KOTOPBIU MOJB30BAICA TAKUM IUGPOM, BCETIa MBITAIACH
HAUTU KHUTY, KOTOPas MOTJIA OBITH UCTIOMbL30BAHA UM B KAIECTBE KIIOUA.

M=br He KacaeMCsa B HaIleM KPAaTKOM BBeIeHUZ OOtee CJIOKHBIX METO-
OB mmocTpoenus mudpos 3aMeHsl. [loraraeM, 470 npuBeIéHHBIX IPAMEDPOB
JOCTATOYHO [JIA TOT'O, YTOOBI OLIEHUTH MHOT006pasue mudpoB. SAKOHIUM
paccka3 o mmdpax 3aMeHbl HECKOALKUMU KPACUBBIMU IPHMEPaMU, 3aUM-
CTBOBAHHBIMU U3 XYI0KECTBEHHOUN JUTEPATYPHI.

A. Konan [omni, «[Lasmymue deJoBeIKM»

B »tom pacckaze Xoamcy HE06X0quMO OBLIO HIPOYUTATH TEKCTHL ILATU
3AIMCOK:

L WYRPERREERBAN

p R YR AR A KA KA XK

o RN LXK RRAN

v AXERYARK

v ORI P RBARRA I B R b
Ilepras 3ammncka OBLTA TaK KOPOTKA, UTO JAJA BO3ZMOXKHOCTH XOIMCY

CIeJAaTh BCErO JHUIIb OTHO IPaBIOIOA00HOE MPEATIONOKEHNEe, OKA3ABIIEEC s

BIOCAEACTBUM TPABUILHBEIM. [lo-BugmMoMy, duiaru ymoTpeOasioTca JUIb

,ZL.TIH TOl"O, ‘ITOGBI OTMEYaTh KOHHBI OT,ZLQJII:HBIX CJIOB. BO.TIBIHG HUYero 1o

[IEPBOU BAlMCKE yCTAHOBUTHL OBLLIO HEIB3sA. eTBEPTas 3alUCKa, II0 BCEU

BUAMMOCTH, COAEPKAIA BCErO OJHO CJIOBO, TAK KAaK B HEH He OLLIO (hJIaroB.

Bropas u Tperbsa 3anucKy HAYUHAINCH, HECOMHEHHO, C OJHOI'O U TOI'O
JKe CJIOBa M3 YeTHIPEX OYKB. BoT »TO C10BO:

LJ L] L
RORAR
Ono xkoHIaeTCs TON XKe OYKBOU, KAKOU U HAadMHAETCA. CUacTanBas MBICTD:

MUCHMa, OOBIYHO HAYMHAIOTCSI C UMEHKM TOr'0, KOMY ITHCHbMO aIPEeCOBaHO. de-
JIOBEK, mucABIMY Muccuc KupiobuT »Tu mocaanus, ObLI, 6e3yCIOBHO, OJUZKO
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C HEeU 3HAKOM. BIIoJHE €CTECTBEHHO, UTO OH HA3BIBAET €€ MPOCTO MO UMEHHU.
A soByT eé Uacu. Takum o6pazom, X0IMCy CTalIl U3BECTHBLL TPU OyKBEL: U,
TucC.

B aByx sammckax ux aBTOp oOpamaercsa K muccuc KpoOnT mo mMeHu
u, BUIUMO, dero-To Tpebyer or meé. He xoder qm oH, 9TOOBI OHA IpU-
I8, KyAa-HUOy b, ThA€ OH MOT ¢ HEW MOTOBOPUTHL? XOIMC OOpPATHICA KO
BTOPOMY CJOBY TpeThel 3anucku. B #HéM 7 OyKB, U3 KOTOPBIX TPEThA U
nocaenuas — U. XoaMc TpeanoaoXKua, ITo caoBo >To — [IPUXOIN, u cpa3y
okaszanaca oOmamateneM emé 5 Oyks: II, P, X, 0, L.

Torga on 06paTWICA K IeTBEPTON 3aMUCH, KOTOPASA MOABUIACH HA, IBEPU
capas. X0JIMC IPEeIIOI0KII, ITO OHA SB/AETCA OTBETOM K 9TO HANKCAJIA €€
muccuc Koioout. [logcTaBuB B TEKCT yike M3BECTHBIE OYKBBI, OH TIOJTYYWII:
-I-0-I-. Yro xe moraa muccuc KpobuT oTBeTuTh Ha NpochbOy mpuutu?
Buesanno Xoamc moramascs: HUKOTIA

Bo3BpaTuBmmch K MEPBOU 3AMUCKE, XOMMC TIOJIY U

- -I-C- A- CJI-HHK

OH npeanoaoKmI, ITo YeTBEpTOE 10BO — CJIEHU D10 — dpammans, upes-
BBEIYAWHO pacupocTpanérHas B Amepuke. Koporenbkoe ¢i0Bo u3 n1Byx GyKB,
crosAmee nepes paMuInel, o BCEH BEpOATHOCTH, uMa. Kakoe ke uMa Mo-
JKeT COCTOATL u3 aByX OykB? B Amepuke Bechma pacnpocrpaneno uMa AoG.
Tenepb 0CTa8TCA YCTAHOBUTH TOJBKO TEPBOE CIOBO (hPA3bI; OHO COCTOUT
BCErO U3 OJHOU GYKBBHI, U OTTaAaTh €r0 HETPYAHO: DTO — MecTouMeHue fl.
Manee XoaMC BOCCTAHABINBAET COAEPKAHNE BTOPOU 3AIIUCKN:
wicn 4 -U-- - -JIPUIO-A
*

* ] ¢]

3Iech YKa3aHbl IPAHULBL CJOB, 8 CHU3Y ONUHAKOBBIMU CUMBOJAMEI OTMEYe-
HBEI OJMHAKOBBIE OyKBHI. 1eTBEPTOE CJIOBO COCTOUT W3 OAHOM GYKBEI (I10-
BUIMMOMY, TO COI03 unu upegior). Bykser 0 u U yxe onpegenenst, C, A
n K — Toxe. OCTalOTCA CAEAYIONME BO3MOXKHOCTH: DTO — Jaubdo B, au-
60 V. Bpsag su 370 — B, Tak Kak B 3TOM CJIyd4ae HOIYYUIOCH OBL (HEYU-
TaeMoe» TpeThe cioBo —-U-B. TloaToMy, ckopee Bcero — 5TO mpeaior V.
HeGoubion nepeGop He3a1elCTBOBAHHLIX OYKB JaéT IPaBI0I0L00HYI0 -
moTe3y O 3HadeHuu TpeThbero ciaoBa: XUBY. Ckopee Bcero, mociegnee CJIOBO
(-JIPULXA) — MyKCKOe MMs, B KOTOPOM HemsBecTHas Oyksa — 3. IlosTomy
BTOpAs 3aIUCKA, [VIACKAT:
WICKH A XUBY ¥V JJIPUIXA

XoJIMC OCIa TeJerpaMMy B HBIO-MOPKCKOE IOJUIENCKOE YIIPABICHHE C
zampocoM 0 ToM, KT0 Takon A6 Caenn. [loctynmi orset: «CaMbiil ONaCHBIN
Gaugur B Yukaron.

Cpa3y mocae 5Toro HOABUAACH HOCAEAHAs (5-11) 3alUCKa, B KOTOPOU He
xBaTago Tpéx Oyks: UICH T'0-0BbCA K C-EP-U, m3 KOTOPOU Cpasy ompefe-
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JaaTca Oyksel M u T:
WICKH TOTOBBCA K CMEPTH
IMecTras zanucka ObLIA HAIPABIEHA XOIMCOM HTPECTYIHUKY:

ALOERRAL KRR RAAR

Hangen mepramenT ¢ TekcToM KpunTorpammbl. /las yroGcTsa mpory-
MEPYEM II0 IOPAIKY BCE CHMBOJBI 3TOI'0 TEKCTa:

123 4567891011 12 13 14 15 16 17 18 19
53 # # +305) ) 6 * ; 4 8 2 6 ) 4
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
# e ) 4 # ) ; 806 % ; 4 8§ + 80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

6 0 ) ) 8 5 ; ; ] 8 * ; : # * 8

53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69
+ 8 3 ( 8 8 ) 5 * + ; 4 6 ( ; 8 8
70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
*9 6 * 2 ;8 ) *H( ; 4 85 ) ;
87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102
5 % 4+ 2 : * A ( ; 4 9 5 6 * 2
103 104 105 106 107 108 109 110 111 112 113 114 115

5 * = 4 ) 8 O 8 * ; 4 0 6
116 117 118 119 120 121 122 123 124 125 126 127 128
9 2 8 5 ) ; ) 6 + 8 ) 4 #
129 130 131 132 133 134 135 136 137 138 139 140 141 142
# ;1 ( # 9 ; 4 8 0 8§ 1 ; 8
143 144 145 146 147 148 149 150 151 152 153 154 155 156
: 8 # 1 ; 4 8 + 8 5 ;i 4 ) 4

M b b

157 158 159 160 161 162 163 164 165 166 167 168 169
8§ 5 + 5 2 8 8 0 6 * 8 1 (
170 171 172 173 174 175 176 177 178 179 180 181 182

# 9 4 &8 ;5 ( 8 &8 ; 4 ( #
183 184 185 186 187 188 189 190 191 192 193 194 195
3 4 4 8 ) 4 # ; 1 6 1
196 197 198 199 200 201 202 203 204
; : 1 8 8 ; # ?

KpowMme Toro, aa nepraMenTe n300paKeHsl 9epen U KO3JCHOK. [ JIaBHbIN re-
POU pacckasa paccyx aai craefyiomuM o6paszom. 1o aHrimincku Ko3néHoK —
kid; wepen cBasan ¢ kamuranom Kuggom, mo aurinucku — kidd. Kosmémox
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OBLLT HapUCOBAH HA MEPraMeHTe B TOM MeCTe, e CTAaBUTCA moanuck. U3o-
OpaxkeHre 4epera B IPOTUBONOMOXKHOM IO AMArOHAIN YIVIy HABOAWUIO HA
MBICTL O medaTn win repOe. Kanuran Kuan Bragesm HecMeTHBIM OOraT-
crBoM. Kua I, HACKOIBKO MBI MOXKEM CYAUTH O HEM, HE cyMenr OBl COCTABUTH
WCTUHHO CJAOXKHYIO KpunTorpaMmmy. [lo-BugunMomy, 5T0 ObLIa TPpOCTAS 3aMe-
Ha. Bo3HUKaeT TOIBKO BOIPOC O A3BIKE, HA KOTOPOM OBLT HAIMCAH TeKCT. B
IAHHOM CIy9ae TPYAHOCTEN C OMpemeTeHreM s3bIKa He OBLIO: MOATNACH 1a-
Basa pasraaky. Urpa caos kid u kidd BoamMoxkHA JUIIL B aHTITICKOM A3BIKE.

TekcT KpUITOrpaMMBL UAET B CILUIOIIHYIO CTPOKY. 3anada ObLia Obl HA-
MHOT'O TIPOIIIE, €Cau ObI OTAEIbHBIE CJIOBA ObLIM OTAeJeHbl mpoberamu. To-
rja MOXHO ObLIO OB HAYATDH C aHAIU3A U CAnYeHUsa 60Iee KOPOTKUX CJIOB, U
KaK TOJBKO HAILIOCH OBI CJIOBO W3 OJHON OYKBHI (HAIPUMEDP, MECTOUMEHUE
Iy WM COI03 «M» — [JIsl PYCCKOI'O SI3LIKA), HAYaA0 ObLIo 66l moaoxkeno. Ho
TIPOCBETOB B CTPOKE HE OBLIO.

IIpuxoauTca TMOACUUTHIBATL UACTOTHI OJMHAKOBBIX CHMBOJOB, ITOOBI
y3HAThH, KAKWe U3 HUX Jallle, a KaKue pexke BCTPEYIaloTCsI B KPUIITOIPDAMMe.
B pesyabraTe moxyummach TaOIUIA TACTOT BCEX CUMBOIOB:

8 ; 4 ) #*5 6 (+1029:3%20e]=
342719161514 12119 8 7655443211 1

B anriuickon nucbMeHHOU pedn caMas dacras Oykea — e. Janee uayrt
B HUACXOJAWIEM mopAjke: a, o, i, d, h, n, r, s, t, u, y, ¢, £, g,
1, m, w, b, k, p, q, x, z. BykBa e, 0gHaK0, HACTOIHLKO IACTO BCTPE-
YaeTCA, ITO TPYAHO TIOCTPOUTL (Ppasy, B KOTOPOU OHA HE 3aHWMANA OBl
rOCIOICTBYIOMEro noaokenusa. tak, yxe cpady y HAaC B PyKax Iy TEBOTHAS
uuth. Cocrasnennas Tabiuua, BOOOIIE MOBOPS, MOKET OLITH OYEHb [TOJIEe3HA,
HO B JaHHOM CJIydYae OHa MOHAJ00MIACH JUITHL B HaYade pabOTHI.

IMockonbky cuMmBOJX 8 BCTpEYaeTCs JYalle APYLUX, IPUMEM ero 3a OYKBYy
e aHTVIMUCKOTO amdaBuTa. /11 TPOBEPKU DTOU TUMOTE3HI B3TVIAHEM, BCTPE-
YAeTCA JU DTOT CAMBOJ JABAXKABI HOAPAL, TAK KAK B AHMVIMUCKOM A3LIKE
OyKBa e 9acTO YABAUBAETCS, HAIpUMeED, B croBax meet, fleet, speed, seen,
seed, been, agree, u T. 1. X0Ts KPpUNOTOrpaMMa HeBeIWKa, napa 88 crout B
HEM IIATH Pa3.

Camoe 9acToe (JI0BO B AHTVIMUCKOM SA3BIKE — ONPENEJEHHBIN APTUKIb
the. IlocmoTpuM, He IOBTOpSETCS M Yy HAC COYETAHWE U3 TPEX CUMBOJIOB,
PACTIONOKEHHBIX B OMUHAKOBOU TOCIEIOBATEILHOCTH W OKAHIUBAIOIINXCA
cumBosiom 8. Ecin Takoe maumgércsa, To 3TO OyheT, [0 BCEU BEPOATHOCTH,
the. IlpurnsaeBmucs, HAXO UM CEMB Pa3 COYETAHUE U3 TPEX CUMBOJIOB ;4 8.
Urak, MBI UMeeM TPaBO MPEANONOKUTH, ITO CUMBOJI ; — ITO OyKBa t, a
4 — h; BMecTE ¢ TeM NOATBEPKIALTCS, 9T0 8 — BTO NeUCTBUTENLHO e. Mbl
CHeIaTN BAXKHBIN AT BIEPET.

To, aT0 MBI pacmudpPOBaIA IEJI0€e CIOBO, IIOTOMY TAK CYIIECTBEHHO, 9TO
TTO3BOIACT HAUTU TPAHUIIB HEKOTOPBIX IPYTHUX CJAOB. /11 mpuMepa BO3bMEM
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PETIOCIeIHEE U3 COYeTAHUN 3TOr0 pona ;48 (nosutuu 172-174). Uaymwmn
cpasy 3a 8 cumBox ; OyaeT, KaK BUIHO, HAYAALHOU OyKBOM HOBOI'O CJIOBA.
Buimumewm, matiuwHas ¢ Hero, 6 cuMBONOB OAPAA. TOJIBKO OMWH M3 HUX HAM
mesnakoM. O6O3HAYMUM M3BECTHBIE CUMBOJBI OyKBAMU W OCTABUM CBOOOI-
HOEe MEeCTO /I HEM3BECTHOTO CMMBOTa (OOO3HAUMM €ro TOYKOU) t.eeth,
HI OJHO CJIOBO, HAMUHAOLIEECA € t u cocTosmee u3 6 OykB, HE UMeEeT B aH-
DIUUCKOM A3LIKe OKOoHdUauua th. B »ToMm merko ybeauThes, MOLCTaBAAA HA
cBOOOTHOE MeCTO Bce OYKBHI mO ouepeau. llonpobyem oTO6poCUThL aBE IMO-
crepnue OyKBEL U IIOIY9UAM t . ee, 1y 3aI0IHEHs CBOOOIHOIO MECTA MOXKHO
CHOBA B3ATHCA 33 aXdaBUT. EIMHCTBEHHO BEPHBEIM MPOUYTEHUEM DTOTO CJIO-
Ba Oyger tree (gepeso). B rakom ciyuae mbl ysuaém ewé ogHy GykBy —
T, OHA O0O3HAYEHA CHMBOJIOM ( M MBI MOXKEM TPOYUTATH JBa CJIOBA MOJ-
psax the tree, B TaibHEUIIEM HTa TUIOTE3a MOXKET JUGO MOATBEP IUTHCI,
JuO0 MPUBECTH K HEKOTOPOMY «HEUImTaeMoMy» dparMeHTy. B mocaemnem
ClIydae CaeiyeT MOMBITATBCA BOCCTAHOBUTH JU0OO CJIOBO t.e, aubo t.eet,
aubo CIOBO, LEJUKOM BKJOYaroIllee B cebsa t.eeth

PaseuBaem ycmex. Hemuoro nanee (186-188) maxommm yxke 3HAKOMOE
HaMm coderaHue ;4 8. Ilpumem ero onaTh 3a CPAHUILY HOBOI'O CJOBA U BHIIIU-
IIIeM [EIBIU OTPHIBOK, HAUWHAA ¢ ABYX PACIM(pPOBAHHLIX HAMU CJIOB. [1o-
Jy9aeM TaKylO 3aICh:

the tree ;4 (#7934 the
3aMeHUM yiKe U3BECTHBIE CUMBOJBLI OyKBAMU:

the tree thr#?3h the
a HEM3BECTHBIE — TOYKAMMU:

the tree thr...h the
Her HUKaKoro coMHeHUs, 9TO HEACHOE CIOBO — through (depes). D10 oOT-
KPBITHE Na€T HaM emé Tpu OYKBHL — 0, U U g, 0OO3HAYEHHLIE B KPUIITO-
rpaMMe cuMBOIaMu # ?u 3.

HagnuceiBas zHan yixke onpeneréHHBIMU CHMBOJIAMA KPUITOIPAMMEL UX
BHaYeHUs, HaxoauM BOu3u or e€ Havaga (nosunum 54-58) rpynmy cum-
BOOB 83(88, KOTOpas UMTAETCA TaK egree, HTO, KOHEWHO, CIOBO degree
(rpagyc) 6e3 neppour 6yksbl. Tenmepb MbL 3HaeM, 4T0 OykBa d 0603HAYEHA
cuMBOIOM +. Benen 3a croBoM degree uepes 4 cCHMBOJIA BCTPEYaEM I'PYIIILY
;46(;88%* 3amenum usBeCTHBIE CUMBOJBLL OyKBaMU, & HEU3BECTHBIE — TOY-
KaMmu th.rtee, mo-ByguMOMy, Iepes HaMU CIOBO thirteen (TpMHa,quaTb).
K wmsBecTubiM Ham 6ykBaM HpuOABWINCH 1 ¥ n, 0O03HAYEHHLIE B KPUIITO-
rpaMMe cuMBoaaMu 6 m *.

Kpunrorpammva wadunaercsa tak: 5§37 # +. llogcrasisa GyKBBL U TOY-
KU, nony4aeM .good, HegocTammas OyKkBa, KOHEIHO, a, U, 3HAYUT, IBA Iep-
BBIX (JIOBA OyAYT YUTATLCA Tak: a good (xopomut). OnpenejeHs: caenyo-
mue 11 cuMBOJIOB:

5 + 8 38 4 6 * # ( ; *?
d e g h 1
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HasTom anamus . [lo 3akamuusaerca. /ansHeninyio paboTy TpoaenaemM
CaMOCTOATENIBHO.

YerrépTom no dacToTe (16 BXOXKIEHWN) CUMBOJI ) €€ He ONMpeTesnéH.
Boseparumces k fuarpaMme BCTPeIaeMOCTH OYKB aHMIUUCKOTO A3bika. Cpe-
U TIEPBOTO AECATKA OYKB DTOU JUATPAMMBI y HAC HE BCTPETUIACH JUIIh
Oyksa s. OHa — NEpBLIN IPETEHJeHT Ha 3HAYEHNe CUMBOJIA ). DTa MUIOTe-
33 LOATBEPXKIAETCA TeM, YTO BpsAA AU ) 0DO3HAYAeT IVIACHYIO OYKBY, Tak
KaK B TAKOM CIY9Iae MBI TIOJYIUAN OBl «HEIMTAEMEIE) (PPArMEHTHI

6 7 8 9 10 11 12

g . a ) ) i =n
WiIn

37 38 39 40 41 42

i . ) ) e a
To, 9ro cuMBoL ) — 3T0O GykBa S, JIEIKO IPOBEPSIETCS HA YIACTKE KPU-
nrorpamMel ¢ 60-1u o 89-10 mosunuy .and thirteen .inutes north east
and IlosTomy mosaraem, uro cumsox ) — 1o s. [omyTHO ompexenunocs

3HA4YEHUE CUMBOJIA 9, 5TO — m.

ITepe6upas BO3MOXKHBIE 3HAYMEHUA CUMBOJIA (J, CTOAIIETO HA TO3UIUAAX 7
7 28 KpUnTOrpaMMBl, yOeXIaeMCsa B TOM, YTO €IUHCTBEHHO BO3MOXKHBIM
€ro 3HAYEHWEM MOXKEeT OHITH Juilhk Oyksa 1 (glass — crexao, hostel — 006-
[MIEKUTIE, PCOCTUHULA, WA TPAKTHUD).

Onpeznensiem, nanee, 3HadeHne cUMBOIA [] Kak v 10 GparMeHTy TeKCTa
B mosummsax 107-113.

Tenepsb Ha yuacTKe TeKCTA ¢ 22-71 110 70-10 MO3UIUK OCTAIUCH HEOTIPETe-
JIEHHBIMU JIVIIb 3HAYEHUs CUMBOJIOB | U :, BCTDETUBLIKXCS 10 OQHOMY Dasy.
OweBnIHO, 9TO CUMBOJI | — DTO W, & CUMBOJ : — 5T0 y. Temeps Ha ydacTke
TexcTa ¢ 172-11 mo 204-10 Ho3uIuy He BLIABJIEHO JIUINL 3HaYeHre cCuMBoaa 1,
KOTOPOE, KAK HETPYIHO 3aMETUTh, MOXKET OLITH JUIL OyKBOU f.

CumBon 2, croamnmn Ha no3uiuax 117 u 90, oueBuHO, 3aMeHAeT OyKBY b.

Ocranoch onpegenuTs JUINb 3HAYEHUS CUMBOJIOB @ U =. HeGoabIon me-
pebop eIe HEYCTAHORJEHHBIX OYKB MOKA3BIBAET, ITO CUMBOJ = — DTO C, &
CUMBOJI ® MOXeT 0603HaYaTh OnHy u3 Oyks k, p, q, x wiu z. OGpaTus-
IIICH K CJIOBAPIO, HAXOAUM €IUHCTBEHHOE IOAXOAINee OKOHYAHNE P CIOBA
bishop (emwmckom, cioH).

Takum 06pazomM, OJHO3HAMHO OMPEIEIMINCH 3HATEHWSI Bcex 21 cuMBO-
JIOB, BCTPEUAIOINIUXCA B KpunTorpamMe. [[oqyuuicsa cieayomnin OTKPHITHIN
TEKCT:

«A good glass in the bishop’s hostel in the devil’s seat twenty one degrees
and thirteen minutes northeast and by north main branch seventh limb east
side shoot from the left eye of the death’s head a bee line from the tree
through the shot fifty feet out».
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B mepeBoge Ha PYCCKHU A3BIK: «XOPOIIEE CTEKJIO B TPAKTHUPE ENUCKONa Ha
9€PTOBOM CTyJ€ OBANUATH ONUH I'PALYC M TPUHAAINATH MHUHYT CEBEPO-CEBEPO-
BOCTOK I'VIABHBI CYK CeqbMasi BETBb BOCTOIHAA CTOPOHA CTPEAU U3 JIEBOrO IVIa3a
MEPTBOU IOJIOBHI IPAMAA OT A€PEBA YePe3 BBICTPEI HA IAThAECAT (DYyTOB».

Boccranosnennas npocTada 3aMeHa:

ABCDEFGHTIL

M Y
52=+81346029

TU VW
20 7] :

RS
();
2K. BepH, lyTemmecTBue K mMeHTPYy 3eMIN»

B pyxu npodeccopa Jluzenbpoka nmonanaer meprameHT €O CJIEIYIOUIEn
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S>>
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SC.

b LA RMAIRR TAB T

«ITO — PYHUIECKHME NUCHMEHA; 3HAKU HTU COBEPIIEHHO MOXOKY HA, 3HA-
ku Manyckpunta Cuoppe. Ho ...9T0 ke oHE 03HA4a0T? — COPALIUBAET
npodeccop, — ... Beas 5To BCE Xe TPEBHEUCIAHICKUN A3BIK, — GOPMOTAT
OH cebe mox HOC». M3ydenune pykonmmcu IpuBENO MPodeccopa K BHIBOLY O
TOM, 9TO BTO 3amndPOBAHHOE cOO0menHne. /|11 ero mpouTeHus mpodeccop
pemuI 3aMeHUTh OYKBLI COOOIIEHNS UX AHAAOTAMYU B COBPEMEHHOM HEMEI-
koM asnpasuTe: «A Temeps A OyAy IUKTOBATHL TeGE, — TOBOPUT OH CBOEMY
MTOMOIIHUKY, — OyKBEI HAIETO aa(gaBUTa, COOTBETCTBYIONIAE KAXKIOMY K3
DTUX UCAAHICKUX 3HAKOBy. OH Ha3BIBaA OAHY OYKBY 3a APYTOU, U TAKAM
00pa30M MOCJIEOBATEIBHO COCTABIATACH TAOMUIA, HETTOCTUKUMEIX CJIOB:

m.rnlls esreuel seeclJde
sgtssmf unteief niedrke
kt,samn atrateS Saodrrn
emtnael nuaect rrilSa
Atvaar .nscrc ieaabs
ccdrmi eeutul frantu
dt,iac oseibo Kediil

Moxuo 66110 OPEeANnOJOXKNUTE, YTO TAMHCTBECHHAA 3allUCh CACTaHa OTHUM
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u3 obnagaTesed KHUTHU, B KOTOPOU HaxXOoquiacs neprament. He octasua iu
OH CBOEr0 MMEHM Ha KakKou-HuOy b crpanune! Ha o6opore Bropon crpadu-
1161 TPORECCOp OOHAPY KU ITO-TO BPO/JIE MATHA, TIOXOKET0 HA YePHIILHYIO
KIAKCY. BOCIIOAB30BABIKCEL JIyNOK, OH Pa3JW<YmI HECKOJIBKO HAIIOJOBUHY
CTEPTHIX 3HAKOB, KOTOPHIE MOXKHO OBLTO BOCCTAHOBUTE. [10TyImIach 3amuck

1 /“\ /{ Vl’l r L I\V] V] /{ Y koTOpasa ynranack kKak «Apue Cakuyc-

cem» — mMa yuaénoro XVI croneTus, 3HaMEHUTOTO ATXUMUKA!

[Mamee mpodeccop paccyxkganr tak: «Joxyment comepxkut 132 6yKBEI,
79 corumacHBIX u 53 riaacHBX. [IpUOIM3NTEIEHO TaKOe XKe COOTHOIIEHNEe Cy-
IECTBYET B IOXKHBIX I3BIKAX, B TO BPEMs KaK HAPEUUSI ceBepa OGECKOHETHO
6orade coriacHbiMu. Cler0BATEIBHO, MBI UMEEM N0 C OJHUM W3 FOXKHBIX
A3BIKOB.Y «. .. CakHycceM, — TpOLOIKAT TPOPEccop, — ObLI YIEHBIN YeI0-
BEK; IIODTOMY Pa3 OH MUCAJI He HA POAHOM SI3BIKE, TO, PA3yMEeTCs, TOKEH
OBLT OTJaBATh NMPEANOYTEHNE A3BIKY, OOIMIETPUHATOMY Cpean oO0pa3oBaH-
uoix ymoB X VI Beka, a umenno — saruackoMmy. Ecuan g ommmbaocs, 70 MOXK-
HO Gy 1eT UCTTPOOOBATH UCTIAHCKUN, (DPAHITY3CKUHN, ATATBAHCKUN, TPEIECKUN
win espernckuu. Ho yuéubie XVI croneTus mucamu OOBIMHO MO-IATUHCKH.
Taxum 06pa3oM, s BIpaBe NPU3HATE He MO IJIEKAIIM COMHEHUIO, 9YTO 3TO —
JIATHIHb.»

«BeMoTprMCes XOPOIIEHBKO, — CKA3aJl OH, CHOBA, B3SIB UCIUCAHHBIN JIA-
cTok. — Bor pag us 132 Oyks, pacmoNoXeHHBIX KpanHe 0ecrnopasouHo. Bor
CIOBA, B KOTOPLIX BCTPEYIAIOTCA TOJBLKO COIVIACHLIE, KAK, HAIIPHMED, IIEPBOe
m.rnlls; B IpYTUX, HAOPOTHUB, TPEOOJATAIOT TVIACHBIE, HATIPUMED, B TIATOM
unteief, wiu B npeanocaequem — oseibo. O4eBUAHO, YTO 3TA IPYIIUPOB-
Ka He CIyvYanHa; OHa, TMPOU3BEICHA ABTOMATUYECKH, TIPYU TIOMOII HEU3BECT-
HOrO HaM COOTHOIIEHUs, KOTOPOE OMPENeIuiIo MOCAEI0BATEIbHOCTE DTUX
6yke. fl cumTarw HecoMHEHHEIM, YTO nepBOHAYAMLHAS (pa3a ObLIA HAIKCA-
Ha MPABUIBLHO, HO 3aTEeM TI0 KAKOMY-TO TPWHIINATY, KOTOPLIM HATO HAUTH,
10 ABEPIIack npeobpasoBanu0. ToT, KTO Baages ObI KIIOYOM 3>TOro mudpa,
c¢B0OOHO TIpoUéa 661 eé. Ho uTo »T0 3a KI09?7»

«IIpu xemanum 3aTEMHUTL CMBIGT (PPA3LI IEPBOE, ITO MPUXOIUT HA YM,
KaK MHe KaxXeTCd, 3TO HAIUCATh CJI0BA B BEPTUKAJIBHOM HAIIPABJICHUY,  HE
B TOPU30HTAIBHOM». IIpOBepss oTy TumnoTesy, OH HaYad AUKTOBATDH, HA3BI-
Basg CHa4aJsa mepBble OYKBBI KAXKOI'O CJOBA, IOTOM BTOPHIE; OH JUKTOBAJ
OYKBBI B TaKOM TODAIKE:

messunkaSenrA.icefdoK.segnittamur tnece

rtserrette,rotaivsadua,ednecse dsadnelak
artniiiluJsiratracSarbmuta biledmekmeret

arcsilucolsleffenSn I

C momy9YeHHBIM TEKCTOM ¥ TTPO(ECCoPa A0AT0 HUYIEr0 HE BBIXOTUIO. DTO

[IOYTH HpUBEo ero B ordasnue. O oHAKO «. .. COBEPIIEHHO MALIXHAILHO s
cTan 0OOMAaXMBATHCA DTUM JUCTKOM OyMaru, Tak 4UTO JUIEBag M 000pPOT-
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Hasgd CTOPOHBI JHUCTKA HOIIEPEMEHHO IPEJICTABAIN TE€PEN MONUMU TJIA3aMU.
... KakoBo xe 6b110 MOE u3yMiIeHne, Korga BAPYr MHE IOKA3ad0Ch, ITO IIe-
PEI0 MHOU TIPOMEIBKHYIN 3HAKOMEIE, COBEPIIIEHHO ACHBIE CIOBA, JATUHCKUE
cioBa: craterem, terrestrely /Ieso B TOM, YTO YUTATL DTOT TEKCT HYXKHO
OBLIO HE CJeBa HAMPABO, KaK OOLITHO, a HaobopoT! Takum ob6pasom, cay-
Yay mOMOT TPOMECcCOpy HANTH K04 K PEHIeHno 3a1a4d. JJOKyMeHT TIacui
cremyoliee:

«In Sneffels Ioculis craterem kem delibat umbra Scartaris Julii intra
calendas descende, audas viator, et terrestre centrum attinges. Kod feci.
Arne Saknussem».

B nepesoae o ozuagano: «Cuycrucsk B kparep Exyan Cuaundenibe, Ko-
Topbi TeHb CKapTapuca JacKaeT Mepel WIOJLCKUMU KATCHIAMU, OTBAK-
HBI CTPAHHUK, ¥ THI JOCTUTHEIIb HEHTPA 3eMIn. DTO s coBepiuwi. Apue
Cakmyccem».

3. lTIudpsr nepecTaHOBKH

Kax MBI ykaspiBaau panee, mmdp HepPeCTAHOBKE IIpeobpasyeT coob-
IIeHMe, JUITh U3MEHAA TOPAA0K CIeTOBAHUA €r0 CUMBOJOB, HO HE M3MEHAA
CaMoro COCTaBa CHMBOJIOB. llepecTaHOBKY CHMBOJIOB COOOIIEHUS NIMHEL 7
VIOOHO TIPEACTABUTE B BUAE ABYCTPOIHON TAGIUIIHT

(&2 h) ©)

B KOTOPOU i; — HOMep MecTa B MudPTEKCTe, Ha KOTOPOE MOMALAeT Hep-
Bas OyKBa COOOIIEHNA, {5 — HOMED MECTa B MUPPTEKCTE A BTOPOU GYKBEHI
u T. 1. Bepxuss crpoka npeacrabiseT co60i OTPE30K HATYPAIBLHOTO PAIA
oT 1 10 n, & HUXKHAA CTPOKA — €r'0 IEePeCcTaHOBKY. Takas Tabauia Ha3b-
BaeTCAa nodemanoskol cmeneny n.

ITo mogcTanoOBKe, ONpEIEIAIIIEN TPEOOPA3OBAHNE TIEPECTAHOBKHI, MOXK-
HO OCYIIECTBUTBL KaK 3alIndpOBaHUE, TaK U PACUIN(POBAHAE COOOIICHUA.
Hanpumep, B COOTBETCTBUUM C [IOACTAHOBKON

1 2 3 4 5 6
(5 2 31 4 6>
cmoBo MOCKBA Gyzer sammdposano B cioso KOCBMA. IlonpoGyure pacim-
dposars kpunTorpammy HIEUYK, TOTy9IEHHYIO C MOMOIIBIO TOU ¥K€E MOACTa~
HOBKH.

Yurarenb, 3HAKOMBII ¢ METOLOM MATEMATAYECKOU WHIYKIUN, MOXKET
JErKO yOeIUTHCA B TOM, 9TO CymecTByeT 1-2-3 ... -n (970 mpousBeneHue
obGoana4aercs n! U YuraeTcs Kak «H (aKTOpUay ) [EePecTaHOBOK MHOMKe-
CTBA U3 N DIEMEHTOB. TakuM 00pa3oM, TUCJI0 PASIUIHEIX TPEoGPa3OBAHNN,

OCYLIECTB/SEMBIX MIN(POM MEPECTAHOBKYU C TEKCTOM [IMHEBL 1, HE IPEBOC-
xoguT n!. C yseaudennem n 3uadenne n! oveHs 6sICTPO pacTér. [Ipusemém
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sHadenua n! ma nepeeix 10 HATYpPATBHBIX YUCET:

n 1234 5 6 7 8 9 10
nl|1]2|6]|24]|120 | 720 | 5040 | 40320 | 362880 | 3628800

IIpu Goapmmx n 4jsa TPUOIMAKERHONO BLITUCACHAA 71! MONL3YIOTCA U3BECT-
uwou popmyaon CTupauara
mn n
n! =~ V2mn (7> ,

e
rae e = 2,718281828 ...

3aganue npeobpa3zoBanuil U@ pa IEPECTAHOBKHA € MOMOIIBIO TOACTAHO-
BOK HEIEJIeCOOOPA3HO AJIA TEKCTOB OOMBINON [IIUHBI, MOCKOJLKY paboTaThb
¢ IJUHHBIMEA TabJUIIAMU HEyOOHO. B ¢BA3M ¢ »TUM MOIydImIn pacupocTpa-
HeHne 6oJiee «KOMIIAKTHBIE) METOOBL IIOCTPOECHUA II€PECTAHOBOK. K mum
OTHOCATCS, B IEPBYIO OUepelb, TaK HA3BIBAEMBIE 2L0MemPUutecKue I Mapul-
pymmuuie mepecTaHoBKU. ['eoMeTpuyueckue nepecTaHOBKA OCHOBAHEBL HA UC-
TOJB30BAHUY PA3MEPOB HEKOTOPOU TE€OMETPUUIECKON (PUTYPHI, & MAPIIPYT-
HBIE II€EPECTaHOBKM — Ha BO3MOXKHOCTHU 3allO/THEHUSA HeKOTOpOI;)I Ta6JII/IL[I:>I
CUMBOJIaAMHU II0 PA3JIUYIHBEIM «TPACKTOPUAM.

Kraccuaeckunn mpuMep reoMeTpUIecKOn MepecTaHOBKH — mmdgp Toq
umazBanueM «Cruranay. IToT mmdp UCIOIB30BAICA EIIE BO BPEMEHa BOUHEI
Crapret npotus Adusa B V Beke 10 H.3. s mudpoBaHus UCIOTIb30BAICA
mmavHAp (PYKOATKA Meda, ¥e3a W T.1.). Ha Hero BUTOK K BUTKY ILIOT-
HO HAMATBIBAJIACH JEHTA MANUPYCA, HA KOTOPYIO «ITOCTPOYHO» BAOJL OCH
IIAANHIPA 3AMACHIBAICA HEOOXOAUMBIN JJIA TIEPENatn TEKCT. SarOIHeHHAA
JEHTA CHAMAJIACH C NMIMHAPA W OTIPABLLIACH AJAPEcaTy, KOTOPBIA, UMes
TOYHO TAKOW XK€ IWINHIP, HAMATHIBAI HA HErO JEHTY W MPOYNTHIBAI CO-
obmenue. HeTpyHO NOHATH, YTO TAKOU CHOCOO MIM(MPOBAHUA OCYIIECTBIIAI
[IEPECTAHOBKY OYKB COOOIICHUS, a KIIOYOM Hdpa COyKWI UATAHAD OIpe-
METEHHOT'O TUaMeTPa.

Kaxk caenyer us samaun 2.1, mmdp «Cumranay peamusyer He Gojdee dem
7 IepecTaHoBOK (rge n — gauHa coobwenus). B camom gese, sror mudp
DKBUBATCHTEH MU(PY MAPIIPYTHOM MEPECTAHOBKM, MIA KOTOPOTO 3AIN-
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(poBaHUEe COCTOUT B MOCTPOTHOU 3AMUCKU COOOIIECHUA B MPAMOYTOILHYIO
Ta0IUIy ¥ BLIIMCHIBAHUA U3 He€ mudpTeKCeTa 1o croabuaM. ducio 3agen-
CTBOBAHHBIX CTOJOIOB TAOAUIILI HE MTPEBOCXOIUT AIUHBI cooOmenusa. Ume-
I0TCSA ¥ DEOMEeTPUYEeCKue OrpaHumdenus B peanusanuu mudpa «Curraiay.
EcTecTBeHHO TPEATIONOKUTE, YTO AUAMETD XKe37a d HE MOJKEH TPEBOCXO-
nute 10 canTumerpos. Ilpu BricoTe crpoku h = 1 canTumeTp HA OTHOM
BUTKE TAKOT'O Xe31a ymecTuTca He 6oaee 32 6yks (107 < 32). Orcroga cie-
IYET, 9TO YUCJAO MEPECTAHOBOK, peanudyeMbix «CumTaaon», BpAm Ju mpe-
BOCXOIUT 32.

[lpyruM TpuUMEepOM TeOMeTPUYECKOUW MEPECTAHOBKYU ABIACTCA (P
nog uaszpauueMm «IloBopornas pemérkay. [laa mmdppoBaHUA U3TOTOBIILI-
ca KI09 — TpadapeT B BAE MPAMOYTOJBLHOTO JUCTA KIACTIATON OyMaru
pasmepa 2m X 2k, B KOTOPOM BBIpe3aeTCsA mk KIeTOK TaK, YTOOBI IpU Ha-
JoxkeHrr Tpadapera Ha GUCTHIA JUCT OyMaru TOrO XK€ pa3dMepa 9eTHIPbMs
BO3MOXKHBIMHU CIOCOOAMY BBHIPE3BI MOJHOCTHIO TOKPHIBAIN TLIOMIAEL JUCTA.
Ipr mwdpoBanuu GykBEl COOOIIEHWS NOCIEIOBATENLHO 3ANUCHLIBAIUCH B
BHIpE3Bl Tpadapera (MOCTPOIHO, CJIEBA HANPABO) B KAXKIOM U3 TETHIPEX
BO3MOXKHBIX MOJOXKEHUN B 3apaHee ycTaHoBAeHHOM nopsagke. IMudprexct
BBINUCHIBAICA U3 3ATOJHEHHOTO TIPAMOYTOILHUKA MOCTPOYHO. Ecam mamHa
COOOMIEHUS TPEBOCXOAUAA Mk, TO KaXK IbIN CAEAYIONIUN OTPE30K COOOIIECHNI
naweel mk mudposascs TouHo Tax xke. lloscaum nporece mudppoanus Ha
puMepe.

Mycts xmouom cayxwut Tpadaper pasmepa 6 x 10, npuBeséHHBIN HA
puc. 1.

Puc. 1

3amudpyeM ¢ ero IOMOIIBIO TEKCT
IMOPPENETKAABIAET CAYACTHHMCIYYAEMIIMOP AMAPIIPY THORIEPECT AHOBKH

Hanoxwue Tpadaper wa amct Gymaru, sanucbiBaeM nepsbie 15 OyKB Tek-
cra (no uuciy Boipeson): NIUPPPENEKAABIA. Cusas Tpadaper, Mbl yBUIUM
(dparMenT TexcTa, MpuBeAEHHLIN Ha puc. 2. [losepuém Tpadaper ma 180°.
B mOBOM mosoxkeHuu BeIpe3bl Tpadapera OKA3BIBAITCA HE3AIOJIHEHHBIMHA.
3amuceiBaeM B HUX caeayoime 15 6yks. [lonxyaum pparMenT, NpuBeIéHHBIN
ua puc. 3. lleperopaduBaem TpadapeT Ha APYLYHO CTOPOHY UM 3ANOJHIEM
OCTaBIIMECA OYKBBI TEKCTa AHATOIMYHBIM 06pasoM (puc. 4, 5).
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I E(II T|C A
" ) P|P " ) P|IP|Y
E Il E ElA mf{cC E
T K T T|H K| H
A A[M|C I y
A B|JI A A B|JI qld
Puc. 2 Puc. 3
E|I|A|T|(C|E[M|A I E(I|A(T|(C|(E|M|A|H|II
nin ) P(P|Y nlujolul|e|n|p|P|[U|E
E[A|® m|C|P E P|E|A|(®|(E(I|C|P|C|E
T|A T{HM K|H|A T|{A|T|(T|(H(M|A|K]|H]|A
PIA|M|C|II|JI[P|Y y P(AIM|C|II|JI|P|V|H|Y
T(A B|J q(A O|T(A[B|K|B|JT|A|Y|A
Puc. 4 Puc. 5

Ocranocs BeMCaTh MUGPTEKCT IO CTPOKAM 3ALOAHEHHOO JUCTA (CM.
puc. 5):

EIATCEMAHIMAOAGTIPPYEPEAGENCPCETATTHMAKHAP AMCIIPYHY O TABKBIIMYA

IMoayvarens coobIenns, UMEIOLINI TOYHO TAKOU XKe Tpadapet, 6e3 Tpy-
a4 BOCCTAHOBUT UCXONHBIM TEKCT, HAJIOXKUB TpadgapeT Ha 3aTOJHEHHLIN
I PTEKCTOM JUCT MO TOPALKY IETHIPBMSA CIIOCOOAMMU.

MoXHO M0Ka3aTh, YTO YKUCJIO BO3MOXKHBIX TPadapeToB, TO €CTh JUCIO
BO3MOXHBIX Kaoden mudpa «[loBopoTHas pemérkay, BHIPaKAETCs BEITI-
woit T' = 4™F (cm. 3agagy 1.1). DToT mmdp npegHA3ZHAMEH AMa MEpPOBA-
Hus coobuenuy mauHbl, kparaon 4mk. das coobmenus maunnl 4mk qucio
BO3MOXKHBIX TEPECTAHOBOK pPaBHO (4mk)!, 9TO BO MHOrO pa3 TPEBBLIIACT
peaumuuny 1. Tem me menee, yxe mpu m = k = 4 4ucao kmoden mudpa
TIPEBOCXOAUT 4 MULIUAP 1A

Mupoxo pacmpocTpaneHa PasHOBUAHOCTL Iudpa MapIIPyTHOU Tepe-
CTAHOBKM, HasbiBaeMas wu@pom eepmurasnot nepecmanosky (IIBII).
MIudppoBanre uCnOABL3yeT OPAMOYTOJBHYIO KJAETYATYIO TAbAMIy, B KOTO-
PYIO TOCTPOTHO 3AMUCHIBACTCA OTKPBITHIN TEKCT. UCI0 CTOAOIOB TaOIUIIET
onpeneaseT NIMHA IUCAOBOrO Kaoda. [ludprexkcT BEIIUCHIBAETCS U3 3A00.1-
HEHHOU TaGJUIBL TIO CTOJOIAM, TOPATOK KOTOPHIX OMPEIEIACTCA KIHOTOM.
IIycrs, nanpumep, xaodoM sasasercsa (5,4,1,7,2,6,3), u ¢ ero nomMoumsio
HYXHO 3aImM(ppPOBaATL COOOIIEHNE

BOTIPUMEPIN®P ABEPTHK AJILHONIIEPECTAHOBKH
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3anuiieM coOO0IeHNe B TAOAUILY, CTOAOIBI KOTOPOU MTPOHYMEPOBAHEL B CO-
OTBETCTBUH C KIIOTOM:

5 1 4 7 2 6 3
B 0O T 0 P 0 M
E P I # & P A
B EP T ¥ K A
I b H O X 1 E
P E C T A H O
B K X

BoimuceiBas Tenepb OyKBBHI IO CTOJIONAM B COOTBETCTBUU C MPUHATOU HY-
Mepanuen, IOLyduM I(PTEKCT:

OPEBEKPOUIAMAAEOTIIPHCHBEBIPBUPKITHINTOT

Ipu pacummdpoBanun AIWHA KPUITOrPAMMEL (B TAHHOM IIPUMEPE PaB-
Hasg 38) menurcs ¢ OCTATKOM HAa AIMHY KIoda, pasHyio 7. OcraTok or
nefeHus (JUcao 3) OnpeneiaeT YUCI0 JIAHHBIX CTOMONOB B 3allOIHEHHON
Tabaune. OTu cToabunl pacnoaoxennl ciesa. Ocraibuoie 4-e cToabna —
xopoTkue. OHU PACIONOXKEHBI CIPaBA OT AIWHHBIX CTOJIOIOB. JTO HAOIIO-
IEHUE MO3BO/IAET MPABUIBLHO 3aMUCATL MU(MPTEKCT B TAOIUITY, IOCIE YEro
BEIIIICATE W3 HEE OTKPBITEIA TEKCT IO CTPOKAM.

Yucao xmoven IIBII ue npesocxogut m!, roe m — miuna kioda. Kax
TIPABUJIO, 11 TOPA3 0 MEHBINE JJIWMHBI COOOIIEHNA N, MTO3TOMY NGO KIHTEN
umdpa muoro menbiie n!. [loassysacs npusenéunon seie gopmyaon Crup-
JIUHTA, TOTHITANTECH OIEHUTH TIPU OOJBINAX 3HAUEHUAX 1M U 71, BO CKOIBLKO
pas umcao Bo3MOXKHBIX mepecTtanoBok HIBII ¢ kiaodoM mIuHBL M MEHBIIE
YUCIA BCEX MEPECTAHOBOK [JISI TEKCTA, IJIMHBL 1, KDATHOU M.

Kaxk mur yxe ormevann, kKiod mmdpa KeJaTeIbHO 10 BO3MOXHOCTH 3a-
TIOMUHATH WM W3BIEKATL €r0 M3 KAKOT'0-TO JETKO 3aMOMUHAEMOTO CJIOBA
win dpasel. Juas 3TOro umeeTcs HECKOABKO croco6oB. MoxHo, Hanpumep,
OTMETUTDL YUCTAMU TMOPSIKOBBIE BXOXKIEHUS OYKB B HEKOTOPOE (KIIOYMEBOE
croBo» u moayunTh kiaod. llogcaum »To Ha mpmMmepe. IlycTh KiIoueBBHIM
siasieTcs cioBo IEPECTAHOBKA. OrMeTuM HATYPATBHBIMA YUCIAMEI BXOXK [€-
HUS OYKB DTOTO CGI0Ba B addaBUTHOM mopsaake. [lepBoe Bxox n1eHne 6yKBHL A
mosnygaeT HoMep 1, Bropoe — HoMmep 2. Ilockosnbky kar49eBOe CJIOBO HE CO-
mepxkuT OyKBHI B, OykBa B moay-iaet Homep 3. [Ipogoakas >Ty HyMepaIuio,
MOJYYUM B PE3yJbTATe CJASIYIONMHA KIIO:

n E P E C T A H 0O B K A

9 4 10 5 11 12 1 7 8 3 6 2
Apkum ucToprueckuM IPUMEPOM NPUMEHEHus UI(POB IIEPECTAHOB-
KU SABIAIOTCA ACTPOHOMUYECKUE AHATPAMMBL. B mepuon 6OJBIIOro 9mcaa
acrpounomuieckux OoTKpurTun B XVII B. cymecrsoBan o6brdan 3axpeniaTh
3a COGOHM MPABO Ha MEPBEHCTBO, mpuberas K MOMOIM aHAUDAMM — IEpe-
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cTaHoBKU OyKB. [lepBOOTKPHIBATENL KPATKO OOBSABIAI O CYIIHOCTU CBOErO
OTKDBITUA B (pOpMe aHarpaMMbl (KOTOpas IyOJIUKOBALACE ), CMBICIL KOTOPOU
OBLI M3BECTEH TOJBKO €My OJHOMY. ITO AABAJO YIEHOMY BPEMS HE CIIEIna
[IePEIPOBEPUTE CBOE OTKPBITHE (HALIPUMED, UCIO/Ib3Y sl 60Jee COBEPIIEHHY IO
OTITHKY), & B (JIy49ae ero MPaBUILHOCTU — PACKPHEITH €r0 CYTh OGIIECTBEH-
HOCTHU ¥ IOATBEPAUTL CBOE aBTOpCcTBO. OMHA U3 TAKUX UCTOPUN CBI3AHA C
umeneM [ammmeo Tanmres.

C moMombio CBOEH HECOBEPIIEHHOU TPYObI, HANPABICHHON HA HEGECHOe
TEJ0, OH YBUAET NPUOJUBUTEIBHO BOT UTO:

[Tocne sroro Nammren mocmenmi caeaaTs 3aABKY Ha DTO OTKPBITUE U OIY-
OIMKOBAI ClIegylolee, 3an(POBAHHOE ¢ IOMOIILIO Mudpa IePeCTAHOBKY,
COOOIIeHME:
SMATSMRMIELMEPOETALEUMIBUVNEUGTTAVIRAS
B nanpuenmem [amunen pacKpbLl CMEBICT 3TOrO COOOIIEHM:
ALTISSIMUM PLANETAM TERGEMINUM OBSERVAVI,
UTO B TIEPEBO/IE C JATHIHN O3HATALT:
BHCOYAMIYI) [IAHETY TPOWHON HABJIOLALL

lanmnen Tax 1 HE AOraJaACsH, 9TO HA CAMOM JeJe OTKPBLI Koabia CaTypHa.
U opunuaibHo 5T0 OTKPBITHE GBUIO CAETAHO TOABEKA, CITyCTA [ IOUreHCcoM.

IIpuBenénm Temeps HexkOTOpEBIE OOLINE HIEH, UCIOJIb3YEMBIE B AHAINA3E
M@ POB MePeCcTaHOBKU. MBI MOXeM MOMBITATHCA BOCCTAHOBUTH MCXOTHOE
coobienre 110 mmM@PTEKCTY IyTEéM aHarpaMMupoBaHusd. llomHuTe UCpy, B
KOTOPOU HYKHO COCTABIATD CJIOBA U3 OYKB JAHHOTO ¢J0Ba?! B HeU BHIUTPHI-
BAaeT TOT, KTO COCTABUT GOJBIIE CIOB. YUACTHUKA STOU UTPHL U 3AHUMAIOT-
cA aHArPaMMHMPOBAHMEM, TO €CThb TOAO0OPOM OYKB ADYT 3a APYIOM TaKWM
06pas3oM, ITOOBI HOIYIUIOCH OcMbIcaeHHOe caoBo. [ludprexcT comepxuT
Bce OYKBBI, U3 KOTOPBLIX COCTOMT ucxoxuoe coobmenue. HyxHO BhIsACHUTE
JIUIIb MOPAAOK UX CJAETOBAHUA APYT 3a ApyroM. Kak MeI yxke yOeauinch, -
CJI0 BO3MOXKHBIX II€PECTAHOBOK OYKB IJINHHOI'O CJOBA CIWINKOM BEIWKO IIPU
peamusanuu moaHoro mepebopa. Ho, maxe moayuInB HECKOIBKO IO TXO MAIIAX
BAPUAHTOB IIEPECTAHOBOK, HE BCErTA MOXHO BHIIEJIUTH U3 HUX WCTUHHBIA
BapuauT. Hampumep, u3 ¢parmenta mmdprekcTa AP MOXHO MOTYYUTH



[IIn®PLI NEPECTAHOBKHU 27

ocMEICIeHHBIe BapuaHThl I'OPA, POT'A u APT'0. Eciu HeT NOTOJHUTEIBLHBIX
CBEIEHUN O XapaKTepe TEKCTA, TO BBIOPATH U3 DTUX TPEX BAPUAHTOB OAUH
HEBO3MOXKHO.
IMpusexém npumep emé Gonee 3anyransou curyaruu. [lycts TpebyeTcsa
BOCCTAHOBUTH COOOIIEHNE 10 KPUIITOIPAMME
AAHVHK _TEQOMJI, 3.bb3UBTJII_bAO
(«o» — obosHaYeHUE TPOGEJa), TOIYICHHON C MOMOIIBID Idpa mepecTa-
HOBKU. B0O3MOXHEI, KAK MUHAMYM, IB3 BAPUAHTA PACIA(POBAHILI:
KA3HUTD, _HEJIb3A_IIOMWIOBATE. m
KA3HUTL_HEJIB3A, _IIOMUJIOBATE.

DTHU BAPUAHTH UMEIOT TMPAMO TPOTUBOIOMOKHBIN CMBICT, U €3 HATUYTUA
[IOMOJHUTEIHHOU MHMOPMALUA Y HAC HET BO3MOXKHOCTY BBIOPATDL OAUH U3
HUX.

B HeKOTOpBIX CAydasx 3a CIET 0COOEHHOCTEN B peanusanuu mudpa yia-
ércs nouayuuTh nHGOPMALKIO 06 UCIOJIL30BAHHOM NpeobpasoBaHun (1epe-
cranoBke). Hanpumep, B 3agase 2.1, UCIOAB3Ys CBEACHUA O HAKJIOHE OYKB,
YAAETCsA U3 MPOCTHIX M€OMETPUIECKUX COOOPAKEHUN ONPENEIUTh JUAMETD
CumTansl, KOTOPHIU ABJIAETCA KJIOUOM MUppPa, U, CICIOBATEILHO, HAUTU
HYKHYIO II€PECTAHOBKY.

B paccmorpennoM npumepe mudpOBaIbIINK 10 HEOCTOPOKHOCTH OCTa~
BIJI HA JEHTE TAUPYCa CIeIbI, KOTOPHIE TMO3BOJIUIN JETKO MPOUUTATH CO-
obuierne. BO3MOXHEL 1 IPyTHe CATYAlNY, KOTAa HE OY€Hb «IPAMOTHOEY UC-
[IOJIb30BaHMeE Mu(pPa IO3BOAAET €ro B3IoMaTh. Tak, B 3a1ade 5.2 coOnepxKuT-
¢ mpuMep TekcTa, 3ammudporannoro UIBII. Ilo ycroBuio mpobenbt Mex Iy
CIOBAMU IIPH 3ANMKCK TeKCTa B Tabiaumy omyckaauch. llosTomy mMOxHO 3a-
KIIOYATh, ITO CTOJOIEL, COAEPKAIINE TPOGEIB, PACTIONATAINCH B UCXOTHON
TabIuLe CIpaBa. ITO LAET BO3MOXKHOCTL Pa30UTh MHOXKECTBO CTOIOLOB Ha,
IBe Tpynnsl (conepxanmme 1o 6 u 1o 5 6yks). [l BOCCTAHOBIEHUA OTKDBI-
TOrO TEKCTA OCTAETCA HAUTY MOPSAIOK CICIOBAHUA CTOMOIOB B KAXIOU U3
IPYINI, YTO rOPa3i0 IPOIIE.

Anmanmorudnas cuTyanusa BO3HUKAET u s mmdpa «IloBopoTHas pemér-
Ka» Ipu Mu@POBAHUU KOPOTKUX COOOIIEHUN, KO A TOCIE 3ANUCH OTKPBITO-
TO TEeKCTa B BHIPE3HI TpadapeTa He Bce KISTKN MPIMOYTOTLHUKA OKA3HIBa-
I0TCA 3anonHeHHBIMU. 1lycTh, HanpuMep, ncnoab3yeTca TpadapeT pa3Mepa
m X r U C ero IOMOMIbI0 3ammdpPOBAHO CcOOOUIeHNe IIXHEL Mr — k, rae
1 < k < mr/4. Hesanonuenssie k KJI€TOK TPAMOYTOMBHUKA COOTBETCTBY-
10T BhIpe3aM TpadapeTa B €ro 4eTBEPTOM MOJOKEHUU. JTO HAGIIONEHUE
OPUBOAUT K PE3KOMY COKDAIIEHWIO 9HUCAa JOMYyCTUMBIX TpadapeTos (ux
Gyger 477/ 4=F). Yuraremo mpemraraeTca CaMOCTOATENBHO HAWTH HHCIO
JOTMYCTUMBIX TpadapeTos mpu k > mr /4.

Ha mpumepe 3agaum 5.2 mMpOAEMOHCTPUPYEM €€ OMUH METOM aHAJIMU3A,
g POB BEPTUKAILHOU [TEPECTAHOBKM — JauHrBucTHYecKu. OH OCHOBAH
Ha TOM, UYTO B €CTECTBEHHBLIX A3BIKAX HEKOTOPHIE COUEeTaHMUA OYKB BCTpeta-
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I0TCA aCTO, APYIHEe TOpa3io pexe, a HEKOTOPHIE He BCTPEYIAIOTCA BOBCE
(manpumep, 6urpamva ‘b'b He BcTpedaeTca B pyCCKOM S3BIKE).

s pemienns 3agaun 5.2 6y 1eM MOAOUPATE MOPAIOK CACTOBAHUA CTOJO-
LIOB 3AIIOJHEHHON TAOMUILI IPYT 3a IPYIOM TaK, YTOOLL B 00pa30BaBIINXCA
CTPOKAX OKAa3aJNCh «IMUTAEMBIe» OTpe3Ku TekcTa. lIpuBenéunoe perenne
331391 HAYMHAETCA C I0A60pa TPEX CTOJMOIOB MEPBOM PYIIILI TaK, 9TO B
IIOCTIEJHEN CTPOKE OKazaaach TpurpaMmMa TUK. 9To ecTeCTBEeHHO, I0CKOIEL-
Ky, CKOp€ee BCEro, COOOINeHne 3aKanInBaeTcsa Toukon. Jlaree monbupaioTcesa
CTOJOLE, IPOLOIKAIINE (PPArMEHTHL TEKCTA B IPYIUX CTPOKAX.

CodeTanne JUHTBUCTUYECKOTO METONA C YIETOM JOMOMHUTEIBLHON WH-
opmMaIMy NO3BOASET AOBOJIBHO OBICTPO BOCCTAHOBUTH OTKPBLITHIA TEKCT.

B sakmiouenme pacckasa o0 mmdpax IepecTAHOBKM TPUBEIEM HCTOPUIO
¢ sammdpoBanabiM arorpadom A. C. Ilymkuna, onucanuyio B pOMaHe
B. Karepuna «(Mcnonuenue xeTaHnuny.

Cnasubin repou pomama — cryaent-uctopuk H. TpyGadesckuu, —
3aHUMABIINICA PA0OTOM B apXWBE CBOErO yduTeas — akajgemMuka bays-
pa C. U., — mamén B OMHOM M3 CEKPETHBIX AMMKOB MYITKWHCKOTO OHOPO

¢parment memonucauuon X riaBnl «Epremus Omnerunay. 3To O meper-
HYTBHII BJBOE MOJIYJIUCT TMIOTHOW TOMYOOBATON GYMAary ¢ BOJSHBIM 3HAKOM
1829 rona. Ha sucte 65110 HAIKMCAHO CAEIYIOIIEE.

1. Baactureas caabbId U JYKaBbIA 1. He9aAHHO HPUrpPETHIN CJIABOU

2. Ero Mbl 09€Hb CMUPHBIM 3HAJIU 2. OpJa AByriaBoro Iumaau

3. I'po3a aBeHAAATOrO roga 3. OcrepBenenne HapoJa

4. Ho Bor nmomor — crax pornor Hmxke 4. Mpr ogyruauca B Ilapmxe

5. U gem xmpHee, TeM TAXeTE 5. Ckaxw, 3a4eM THI B CAMOM JeJe

6. ABocs, o IlluGoaeT HADOAHBIH 6. Ho cTuxomiéT BeIuKODOJHBIH

7. ABocb, apeH bl 3a0bIBadg 7. ABocp mo maubr Huxoaas

8. Cenr myx CyabOBI, CEH CTPAHHUK 8. Cen BcajgHUK, TATIOK0 BEHIAHHBIN

OpaHHBIN

9. Tpacauca rposzuo Ilupunen 9. Beapykun kuA3b Apy3bam Mopen

10. A Bcex yuMy ¢ MOUM HapOg0M 10. A mpo ce6s u B yc He gyeT

11. INoremusm noak Ilerpa Turana 11. IlpegaBmux HeKOrga TUPaHA

12. Poccusa mpucMupesa CHOBA 12. Ho nckpa miaMeHH HHOT'O

13. Y mux cBom GbIBAIU CXOAKHU 13. Onm 3a pIOMKOH PYCCKOHU BOAKHU

14. BuTuncTBOM DE3KUM 3HAMEHUTHI 14. Y 6ecnokxornroro Hukwuror

15. Apyr Mapca, Bakxa n Benepsr 15. CBou pemmmTeasHbIE MEDBI

16. Tax 6bL10 Hag HeBoro JbgucTon 16. Baectur Hag KaMEHKOHU
TEHUCTOH

17. IlnemwuBbin mWéroas, Bpar TPY5a 17. Hag HaM¥ JapCTBOBAJI TOTJa

18. Korga me mamm moBapa 18. ¥V BormamaproBa marpa

19. Hacrana — ko TyT Ham momor?  19. Bapkaau, 3uMa wib pycCKuu 60r?

20. U cxopo cmnoo Bemen 20. A pycckmy apes TIABOM HApEd

21. O pycckuy TIynbId HAIl HAPOJ 21, o

22. Tebe 6 A 04y MOCBATHI 22. Mensa yxe npexynpesur

23. XaHxa 3anpéTcAa B MOHACTHIDb 23. Cemencram Bozepatur Cubupn
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24. Ilpex keM YHU3HINCH IapH 24. Vc4e3HyBIINH KaK T€Hb 3apU
25. Boakar Heanous nbrianx 25. U3 KumunéBa yx MHAran

26. Hamr mapp B KOHrpecce roBOPUT 26. Tor anexcangpoBCKu x001 (7)
27. /IpykmHA CTApPBIX yCAIEeH 27. CBupenon manke nasaaen

28. U myme napp momén KyTUTH 28. Yke u3zzaBHA, MOXET OBITH

29. Onu 3a gamer BuUHA 29.

30. Coupauch 4IeHbI CEU CEMbH 30. Y ocropoxuoro Uien

31. Tyr JIyaun gep3ko mpesiaran 31. U BgoxHOBEeHHO 60pMOTAT

32. Ho TaMm, rage paHee BeCHa 32. U max xoamamu TynbpauHa

Bes ocobbix ycmmuin TpyGadeBcKuy npoduTas PYKOIUCH, U HUYErO HE
mousasn. OH mepemucan eé, moayImIach GECCBA3BHAA UEMyXa, B KOTOPOU OJl-
Ha CTPOKa, eBa HAYABIIASA MBICIbL, IepeOuBaeTCA APYTOW, a Ta — Tpe-
Then, emmé Goaee GeceMbicaeHHon u 6ecceBasuon. OH Mompo6oBaT pa3dUTh
PYKOIKCH HA CTPOQBI, — OMATH HE TMOAYIWIOCh. CTal UCKATH pUudMbI, —
Kak Oyaro u pudM He ObLIO, XOTA Ha OeJbll CTUX BCE DTO MaJO IIOXOXKE.
[IpocunTald CTPOKY — YeTHIPEXCTOMHBIN AMO, PasMep, KOTOPHIM HAMUCAH
«Eprenun Ouerumn».

TpyGadeBcKuU ¢ a3apPTOM B3AICA 38 PYKOIHUCH, THITAICA TATATE €€, TPO-
[IyCKas IO O JHOU CTPOKE, IIOTOM 10 JBE, [0 TPU, HAAEACH CAYIalnHO yralaTh
TAUHYI TTOCAEI0BATEILHOCTD, B KOTOPOU OBLLTN 3AMUCAHET CTPOKU. Y HETO
HUYEro He oIy IaI0Ch. Torga O CTal YuTaTh TPETHIO CTPOKY BCJIEH 3a Tep-
BOU, HATYIO 33 TPETHEN, BOCBMYIO 33 IATOH, IPEANOJIOKUB, YTO IIPOIYyCKA
MOMKHBEL YBEIXIUBATLCA B apudMeTnieckon nporpeccun. Beé To xe! OT-
YasABINUCH, OH Gpocwi 3Ty 3aTeo. O HAKO, OHA He JaBajga €My [OKOsS HU Ha
JEKIIUN, HU B TPaMBae. .. Kak maxMaTucT, UTpaolui B yMe, OH HE TOIb-
KO 3HAJ HAM3YCTh KAXAYIO CTPOYKY, OH BUIEI €€ B HeCATU KOMOWHALMAAX
cpasy.

IMpouwio Bpemsa. OxuaXkIbI, KOrQa OH CMOTPEI Ha CBETJBIE MATHA OKOH
MOAXOANIEr0 K MEeppOHYy I[Oe31a, KAKUM-TO BHYTPEHHUM B3peHueM OH
YBUIEN TIepel COOOU BCH PYKOMUCH — U C TAKOU HEOOBLIKHOBEHHOU OT-
YETIMBOCTBIO, KAK DTO OBIBAET TOJBKO BO CHE.

OMoxkeTe Jau BB IPOYATATE >TU ¢Tuxu?! OTBET BE HaUAETE B POMAaHE
B. Kasepuna.

4. MuoroajadaBuTHbIe HIXQPPLI 3aMEHbI

Mudpp Hesaps oTHOCHTCS K <UCIY OTHOAI(DABATHLIX ME(PPOB 3aMEHEL.
Ouu pakTuvyecku 3aMeHsioT aapaBuT A OTKPHITOrO TekcTa aidasurom B
mmppoBannoro Tekcra. [las mmuppa Ilesaps, manpumep, aapasur B mo-
JAy9aeTCA MUKANIECKUM COBUTOM ajdaBuTta A (B OPUBEIEHHOM MIpUMEpE
BJEBO Ha TPU OyKBEHI):

A|A|B|C|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|U|V|W|X|Y|Z
B[DE|F|G|H|I
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OcuoBHas c1a60CTL OAHOANDABUTHOTO MU(pPA COCTOUT B TOM, ITO -
CTOTHBIE XaPaKTEePUCTUKU OTKPBHITOI'O ¥ IMM(POBAHHOI'O TEKCTOB OLUHA-
KOBBI. SHAS XapaKTePHbIE OCOOEHHOCTH OTKPLITOIO TEKCTA, HECIOXKHO BOC-
CTAHOBUTH anpaBuT WH(PTEKCTA U 3AUIpPPOBAHHOE COOOmeEHne. YKa3aH-
HaA caab0CTh ObLIA U3BECTHA yKe B CPETHUE BeKa.

Ha cveny omnOAMpaBUTHBIM MUdPAM TPULLTA OOTEE CTOUKUE — MHO-
2oaagasummusie wudpor 3amenvt. Takue MmM@PPH UCIOAL3OBAIM HECKOIBLKO
anaBuTOB MIN(PPTEKCTA, BEIOOD KOTOPHIX IPU 3aIIN(POBAHNN COOOIIEHNA
OIpeneasseTCs HEKOTOPBIMU IPaBUiIaMu. BOJBIIYI0 MONyIApHOCTE MOy Yd-
Ju mudpHI, OCHOBAHHBIE HA KBAAPATHOU TAOIUIE, COCTOAIIEH U3 aadhaBu-
TOB, 3ANUCAHHLIX OJWH MOJ APYTHUM, IPUIEM KAXKILIU U3 HUX CABUHYT HA
OJHY IMO3WLUIO0 BJIEBO IO CPABHEHWIO C IpenbiaymmM. Hampumep, nas as-
DINKUCKOTO aahaBUTa TaKaa TAOMUIA UMEET CJASTYIONIN BUL:

Q
=

FIR|aHEHQMEAO QW |INI<M = |dHd o olvo|l=2=
RPN |uHEHE QMO QO|IE=EINR MDD IS A ®N T o0 ol=
SRR aHODQMEAYO QE|EIN<|IME<|laH o o|ld| o
o2 2PN |uH D QAMEHDQEl=IN<|IM = <lal n = ofld
vio|=2 RPN aHEOD QA @OQE|EINNKIMS|IgS A 0=
olvio|E2=R|IPIRNR|luHEDQMEAO QW | EIN< M S| s Al wn

o
=

OO | | WM

[
o

—_
=

—
[\V]

—
w

[y
[

—
(=2}

—_
-3

—_
[0}

[
©

[\
(==}

N
[t

V]
[\V]

[NV]
w

[\ —
= =~
N =< =|<|alr|lu|lo|lo|vo|=2=r=|ludH ] ae|mmo|a|lw|=

Ni<IMo|I<s|gHn@mo|vjol=2|I=2|RN|aHEONQeTmM@mOolQ|lw

Wi N<IM S| aaHdH o o|vjol=22r|RNR | agHED QMR MmO
M |lglgalHlwnmo|Y|lo|2 RPN |aHIDQIMEO Q|| =N

N
(2

HoQ@M@MMEBo Q| =IN<IMS SaHnxolvgol=s =0 RN
GlHEIQTMEAIOQEiEINRIM S g H W@ olvjol=a2 =0
Tlo|v|io|l= 2PN |agHEOD QA @O QW NNKIMS S Gl A W
i o|vio|=s 2PN uHODQTMEBO QEiEIN<IM S | alA
Hlnxlolg|lol=a |2 NR|uH D QA M@ OQE|IEINSIMS <A
dlH @Yo RPN aHIODQHM @O QI E|IEINI<K NI
<|ldlHA|lnmolv|o|l=s 2|0 R|aHEODQTNEOQIE|E|IN|i<|M=

MiE<|ladlHlwn@o|Yio|2 RPN uH|[EIQMEO Q| E|N|~<

]

S| < glR|nT|o|YolE|=R|IP|RaHED QM EOQE| =N <M

TD|QmMmEoQ|E|EIN<KIM S| aH®nRIIO|TOo= =R SH

QM EolQE|E|IN< M| <dAA®n@mo|go=2=2(0 R/ HIT

THimolQE|EN<IM S| dH @ o|YoZ2|R2(C IR GHIIOQ

HoQE|eEIN<K M |QdAA®nTo9o|=|=20 R clH|IE QT

Q|| N<IM oI dRA Mmoo =|=2r R |uHIOD Q| ™M

QW= IN<IM S| laH o o|vjo|l2 2|0 | RNRuHED QT MEO
NlauHEHQ@M @O Qe N<IM o)< dH ®nIo|vo ==

26

=

Mudpp Iesapsa MoxkeT UCIOAL30BATH B KadecTBe anpaBuTa mudpTeK-
cTa a0y (HO JUllh OfHY) CTPOKY »Tok Tabuunsl. Norannec Tpuremun B



MHOTOAJIPABATHLIE MUPPHI 3AMEHBI 31

1518 roay mpeaToRUI UCHOIB30BATH CTPOKHU TOU TAOIUILI IEPUO TUIECKU:
1-1 6ykBa Tekcra mudpyerca ¢ nomompo 1-ro axpapura, 2-1 6ykBa — C
TIOMOIIBIO 2-T0, 26-a1 OYKBa — MOCIEAHET0, 27-1 — OMATH C TOMOMIBI0 1-T0
uT. 1.

Buaes ge Buxenep B 1585 rogy usIoxui UIe0 Ka0ue6020 caosa. OHa
cocrout B ciaenyiomeM. IlocaeqoBarensHOCTE OYKB OTKPBITOIO TEKCTA, IIIN-
dbpyeTcs ¢ MOMOIIBI MEPUOANIECKON MOCIENOBATEILHOCTH HmdpaihaBy-
TOB B COOTBETCTBUU C BEIODAHHBIM CEKPETHBIM KJAOYEBBEIM CJI0BOM. Ecium,
Hampumep, >T0 ¢I0Bo — CRYPTOGRAPHY, 1o 1-a OyKBa TekcTa mMudPyeTcs C
[IOMOIILIO a/IPABUTA, KOTOPLIA Ha1uHaeTcsa Oykeou C, 2-1 OyKBa, — C IIOMO-
b0 aTpaBuTa, HAYXHAKINErOCA Oyksou R, u T. 1. [locre Toro kak OymeT
KCIIOJIB30BAHA [TOCJAEHAA OYKBa KIIOUEBOr0 CI0Ba — Y, A71a 3ammdpOBAHUA
crenyoomien OYKBLI BHOBB UCTIONBL3YETCA TepBad OyKBa, KAYEBOTO CJIOBA.
Tabauma 1 crana HaswiBaThCa Tabauien Buxenepa, a cam mmdp — Imu-
¢pom Buxkenepa.

ITozxke rpad I'porcdenss ycoBepUIEHCTBOBATI MPAKTUIECKOE MCIOIB30-
BaHme mmdpa Buxemnepa, TpeATOXUB B KAaIeCTBE KIIOUEBOTO CJIOBA, M-
CIOBYIO TIOCJIEIOBATENLHOCTL. 1Ipu 3TOM OGyKBa OTKDPBITOI'O TEKCTa 3aMe-
Hsnack OyKBOHM, OTCTOSIIEN OT Heé B ecrecTBeHHOM axpasure (1-i anda-
BUT B Tabauie BukeHepa) Ha PACCTOSHUM, PDABHOM COOTBETCTBYMOMIEMY
YUCIY KIIOYEBOU IMOCAENOBATEAbHOCTH. HanpuMmep, eciy KAYeBas IMOCae-
MOBATEIBHOCTD paBHa 3,5, 11,23,7,15,3, a OTKPHEITHIN TEKCT — 3TO CIOBO
GERMANY, To mudprexcr umeer sug JJCJHCB.

Ewmé 6osee mpospadasiM mponece mmdppoBAHUA ¢ MOMOIIBI0 mmppa Bu-
JKEHepa CTall IIOCJE TOr0, KAK OyKBEHHBIN aI(paBUT ObLI 3aMEHEH IUCAOBBIM.
B camom gese, 3amMeHuM OYKBY & aadaBUTa €€ TOPAIKOBEIM HOMEPOM T (Ha-
anuas ¢ 0) B >Tom andasure. Hanpumep, @ = 0, b = 1, u 1. 1. Torga ecim
Z — OYepEeTHON 3HAK OTKPHITOT'O TEKCTA, & 7 — 3HAK KJIIOYEBON MOCIEN0-
BATEABHOCTH, TO COOTBETCTBYIOIIUU 3HAK § IA(PPTEKCTA PABEH OCTATKY
7 (Z 4+ 7) OT meneHns CyMMEI uncen T + ¥ Ha unciao n 6yke anpasura. [Ipn-
MEHUTEIBHO K AaHTIHUCKOMY aapaBuTy, eciu, Hanpumep, & = 14, % = 17, To
7§ =126(14417) = 5. Dopmyaa § = r,(T + ) aesaer npouecc 3amudposa-
HUA aIreOpanvecKon OTepalnen, IAA MPOBEACHUA KOTOPOU HE HYXKHA Tad-
auna Buxenepa. Takas sepcus mudpa noaydmnia Ha3BaHue wWiuPpa ammi-
po6aKLA, & KII0UeBad TOCTEA0BATEILHOCTD CTAJNA HA3KIBATLCA 2aMmmot. s
umdpa Buxenepa ramva mnpegcraBaser co60U YUCIOBYIO TOCAEIOBATENb-
HOCTB KOPOTKOTO tepuoaa. UcTopmsa kpunTorpadun nokasana, 9TO UMEHHO
HEOOJBIION EPUO MAMMBI ABIAETCA TVIABHBIM HegocTaTkoM mmdpa. luas
TOro 9TOGH I(pp TAMMUPOBAHUA OLLT CTOUKUM, TPEOYETCsA, ITOOHI TaM-
Ma MMEJIa, OMeHb OOMBIION TIEPUO U 00JA M4 €IIE PATOM AOTOTHUTEIBHEIX
CBOUCTB, IPUOIMKAIOMUX €€ K COBEPIIEHHO CIyYalHON IOCIEI0BATEILHOCTH.,

AnreGpanyeckas ¢popma yao6HA 1A OPEICTABICHUAS YaCTHBIX CIy9IaeB
mmdpa rammuposanus. [IpegcTaBuM, HAIPUMED, B aare0panIeckon popme
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umdp Heszapsa. Beegém obosnadenue Z, nna muoxectsa {0,1,...,n — 1}.
Torma OTKPLITHIM TEKCT 3alUCHLIBAETCA CTPOKOU 4mcel us Z,. Muoxect-
BoM karouen mmmdpa esapsa cayxur Z,. PesyapraToMm 3anmmdpoBaHus 0T-

KPBITOI'O TEKCTA T7,...,T; HA Kio4de k € Z, ABILeTCI Yi,...,Y, L€ Y; =
= rp(x;+k), i = 1,1. PesyapTaTom pacummdpoBanua M pTEKCTA Y1, - - - , Y
Ha Kao4ue k € Zj, ABAACTCA 1, ..., 2T, rae x; = rp(y; — k), i = 1,1

MMudpp raMmupoBaHUs ABAIETCA HE EIUHCTBEHHLIM IPUMEPOM MHOTO-
aapaBUTHOrO mu(ppa 3aMeHbl. BOJBIION KIACC TAKUX IMUQPPOB COCTABIA-
0T TmQPHL, PeaTu3yeMble TUCKOBHIMU MA(PPATOPAMY TUMA W3BECTHOU -
(ppMAaIIUHEL «HUTIMAa», UCIOAL30BABIIEHCA HEMEIKAME BOUCKAMU B IIEPUOJ
Bropou muposon BonHbl. 00 YCTPOUCTBE JUCKOBHIX MG PATOPOB U UX PO-
JIX MOYKHO IIPOYMTATH BO MHOTMX KHUTAX, MOCBAMEHHBIX BTOPOU MUPOBOU
BOWHE.

5. CoBpeMeHHbIE TTPUIOKEHUA KpUNTOorpacdun

[lo 1978 roma ObLIM M3BECTHHI JUIIL WUPPbl ¢ CEKPEMHLIM Karouom. Tak
HA3BIBAIOTCA MUQPHL, 1T KOTOPBIX PACIII(POBAHUE ONPEALIACTCA TEM KE
KJII0YOM, UTO ¥ 3anmdpoBanne. [103ToOMy KIH0Y HYXKHO XPAHUTH B CEKPETE
OT MOCTOPOHHUX. B CBA3M ¢ CUMMETPUYHOCTBIO CUTYAINY IIPU UCIOIL30BA-
HUV CEKPETHOrO KUY UCIONB3YIOT TEPMUH CUMMEMPUUHOE UUPPOBAHUE.

ITpumepom muppa ¢ CEKPETHBIM KIOYOM ABIACTCA AP TPOCTON 3a-
MEHBI TUMA, (UIANTYIIAX IeJ0BEIKOB» . Kimouom Takoro mmdpa ciykut Tas-
JIMIA 3aMEHbL 3HAKOB axpaBuTa «aenosedkammy. Obosnadum depes Ey(u) =
= v Pe3yIbTAT 3ammpPOBAHUA COOOEHNA 1 Ha Kiawode k, a depes Dy (v)
pesyabTaT pacmudpoBanus v Ha kiaode k. [Ipeobpazosanus, ocyecTniisie-
MBIe TIPY 3AIMM(POBAHUY U PACITN(POBAHUN, TOJKHLI OBITH TAKUME, ITOOBI
[JIs1 JEOOBIX ¢ U K BBIIOJHAIOCH cooTHowenue Dy (Ey(u)) = u.

B 1978 roay mosBwiIcA NEPBBIA wudp ¢ OMKEPLIMbIM KANUOM TIO HA-
spaameM RSA (06pasoBaHHBIM MepBHIME OyKBaMu (DAMUIAN Pa3pabOTIu-
koB: Ponanen Jluuu Pusectr, Anu [Mlamup, Jleonapn Apmeman). [las 3a-
mmdposanus u pacuudposanus RSA ucnoassyer paszubie xarouu (u, co-
OTBETCTBEHHO, Pa3HBE TNpeobpasoBanna). [Ipu 5ToM K04 3ammudpOBaHUA
OOBABASIETCA OMEPbIMbLM. Bojee TOro, HyKHO, YTOOBI 3TOT KIIOY 3alUCHI-
BAJICA B OOIIENOCTYTTHOM CIIPABOTHUKE BMECTE ¢ WMEHEM MOJb30BATENA U
apyrumu gaHabiMu. Cexpemmbim ABIACTCA KII0Y pacimud)POBAHUSA, TIPUIEM
TIPUHALICKATL OH NOKEH JUIb OJHOMY TIOML30BATEN. B CBA3M C acuM-
METPUYHOCTBIO CATYAIIUU TIPU UCTOJb30BAHUYU KJIHOYEH TOABUICA TEPMUH
acummempuuroe wudposanue.

MoOXHO HPUBECTH CAEAYIOULYI0 AHAJIOTUI0 ACUMMETPUYHOrO HmdppoBa-
Husa. Ecam oTmpaBuTenth xkemaeT mepeiaTh CEKPETHOE COOOIIeHWe, OH WH-
dopMupyer 06 >ToM nosydarers (HanpuMmep, TeaedOHHBIM 3B0HKOM). Ilo-
JyYaTelb TPUCHLIAET MO MOYUTE TOYTOBHIU AMMK C MPOPE3HIO € 3AKPBITHIM
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samMmkoM. OTIIPABUTENb OMYCKAET B IPOPE3b CBOE cOOOIIeHNE (TeM CaMBbIM,
«udpyeT» ero) U OTChUIAeT LMK 110 no4Te Hoaydarento. [lotyyaress Be-
HUMAET CcOOOIIEHNE (MPOU3BOAUT «PACHIA(PPOBAHUE) ), BOCIOIb30BABIINCH
CBOMM KJIIOYOM. 3JOYMBIIUIEHHUKY, KOTOPOMY OTIPABICHHLIM AITAK MTOTA-
IAeT B PYKW, MPAKTHICCKA HEBO3MOXKHO M3BATH W3 HET'O COOOIICHNE Iepes
mpopesb. B Takou cucreme mmdppoBaHMA MpAMOE W 0GPATHOE IPeodpaso-
BAHMA WHQOPMAIMN MMEIOT PA3INIHBIN XapakTep. «OTKPLITHIN KA —
DTO, IO CyTH AETa, — IIPOPE3b, (CEKPETHLIA KA — 3TO KJIHY OT 3aMKa
[IOYTOBOrO AIMMKA. SHAHUE OTKPBEITOrO KIIOYa HE IIO3BOJAAET ONPEAEIUTH
CEeKPEeTHEIN KJII0Y.

O6osuauum vepe3 E4 (OTKPBITHIN) AIrOPUTM 3aMIM(POBAHUA [I0JIb-

soBarens A, a depes D4 — ero (cexkperHbi) ajiropurM pacmudposa-
aua. Hycrs v = Ea(u) — pesyapTar 3ammdpoBaHUA COOOIICHUA U, a
u = Dy(v) — pesyaprar pacumdposanus coobmwenus v. IIpeobpasosa-

HUA JOMKHBI OBITH TAKAMU, ITOOHI /1A JHOOOTO % BHIIOIHATOCH PABEHCTBO
D4(E4(uw)) = u (zanee noHaZOOUTCS TaKkKe, ITOOHL BLIIOIHAIOCH U DABEH-
ctB0 E4(D 4(u)) = u, KOTOpOE UMEET MECTO HE A JEOOU ACUMMETPUIHON
CHCTEMBL).

Upges acummerpuyunoro mudposanus nossuiack B 1976 roxy B crarse
aMepUKaHCKUX MaTeMaTukoB Yutdmiga Tuddmn m Maptuna Xemrmana.
B »srou crarne ObLIa IPEIJOXKEHa HUAes TUIOTETUIECKOU 00HOHANDAEAEH-
noti Pywkyuu ¢ cexpemom (kparko — ODPC). Yupowéuuoe oupegenexue
ODPC MOxHO CHOPMYIUPOBATE CAETYIOMIUM 0OPAZOM.

O guonanpasaeHHON (QYHKIMEN ¢ CEKPETOM k HA3BIBAETCS BCAKOE OTO-
6paxenue Fj: U — V mmuoxecrBa U B MHOXeCTBO V, misg KOTODOr'O BEHI-
TIOJHAITCA TPU CBOUCTBA!

1) 3navenue Fy(u) «1erko» BIMUCIAETCA A/ AIOGOr0 apryMeHTa u;

2) ypasuenue Fj(z) = v «ci0XKHO» pemaeTcs OTHOCUTENLHO X IPU He-
M3BECTHOM k;

3) ypasrenue F(x) = v <IerKo» PEMIAETCA OTHOCATENBHO & IPY U3BECT-
oM k.

B ToYHOM OmpenereHMr TePMUHBI WIETKO» U «CIOXKHO» MMEIOT CTPOroe
TOJKOBAHUE B CMBICIE TEOPUM CJIOKHOCTU AITOPUTMOB.

Anamoruen ODC saprserca pasdopka u COOPKa MEXAHUICCKUX YACOB.
Pazo6pars mwin cobparh wackl 6€3 MHCTPYKIMM HECOU3MEPHUMO CJOXKHEE,
YeM ¢ MHCTPYKIIMEN, KOTOPAA U ABIACTCA (CEKPETOMY.

Cuenaem samevanne. o cerogusammero gua O®PC ocraércs rumore-
TUYECKUM [OHATHEM, IIOCKOAbKY HU [ OAHON (DYyHKIMU He AOKa3aHO (B
CMBICJIE TOYHOTO, a He YIPOIIEHHOTO OMPENeTeHUs), ITO OHa, NeNCTBATEb-
o spsercss ODC. BuecTe ¢ TeM CEerofHs UCHOIB3YETCSI PAJ (KAHIWAA-
o Ha ODPCy, 118 KOTOPEIX TpeboBanuUA 1)-3) ONPETCICHUA TPAKTUIECKH
BEIIOMHAIOTCA. VCIIOTb3yeM Takme «KaHAUIATHED IIA MOCTPOEHUA CHUCTEM
G POBAHUA C OTKPBITHEIM KJIKOTOM.
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IIycTh OTKPHITHIE COOOIIEHUA TPENCTABIEHBL IEMEHTAMYU MHOXKECTBA U
Torga Fj(u) — 310 pesyabrar sammdpoBanus coobuwenus u. Ecau 3i0-
yMbiuieHHUK umeet Fy(u), To, B cuy csouctsa 2) ODPC, on (ne sHas ce-
kpera k) NOIKEH PelnTh BLIYUCAUTENLHO CAOKHYIO 3a4a9y A/ LOLY YeHUs
U, B TO BPeMs KaK BaKOHHBIN MOAyYaTe[b (MMeoImn cexkpeT k) MoxeT (B
CHILY CBOUCTBA 3)) CIEIATH 3TO CPABHUTEIBLHO IEIKO».

Yxaxem Tenepsb «kangugara ua ODCy», ucnoabszyemoro B RSA.

Iycts 1 — menoe 9ucio BUAA P - ¢, TA€ P, ¢ — TPOCTHIE 9UCHa, Ly —
muoxectBo uucer {0,1,...,n — 1} u m — nogxoasimee nenoe 4ucIo (OHO
IOMKHO OBITH B3aMMHO TpocTo ¢ (p — 1) - (¢ — 1)). B xavecTre «kanguma-
ta Ha ODC» umpp RSA uncnoavsyer dyuxmmo F, p: Zy — Zy, TAe 511
u € Zy, 3Ha"€eHuE Fpp ,(u) PaBHO OCTATKY OT geneHusa 4uciaa '™ Ha n. [Ipu
JZOCTATOYHO GOMBIINX 3HATCHUAX N QyHKUUA F, , yIOBIETBOpAET TPeGo-
BauuaMm, npexbasagembim Kk ODC. Ilpu aToM «cekpeToM» CayXKaT Imcia p,
¢, B IPOM3BEEHUE KOTOPBIX PACKAATBIBAETCA 7. CTOMKOCTL mudpoBaHus
¢ nomombo RSA onpenensercsa CIoKHOCTBIO PEMIEHU 3a 0391 PABIOKEHI
HA MHOXKWUTEJIN 9UCJA 7 (HABBIBAEMON TaKKe 3adauet Paxmopusauuy Tucaa,
n). Eciu n BBIGpaHO Tak, 9TO HA CErOQHAIHUN JEHD 3Ta 3214493 BHIIAC/AN-
TEABHO CJIOXKHA, TO ¢CTOUKOCTh RSA 6yner rapanrupoBana. OTMeTuM, 9T0
haKTOPU3ANUA MEJABIX TUCET 7, BAIA P - ¢, TAe P U ¢ — OMU3KUE TPOCTHIE
YUCIA, ABAAETCA OJHOU W3 CIOXKHENIINX MATEMATHIECKHX 3a,1a9.

N3ravanbro mudpoBaHme UCIOIL30BAIOCEH JAMIL 1A OGECIIeIeHnsa KOH-
dumennmnaTbHOCTH WHMopMarmuu. [eabio mmdppoBanma ObLIA 3aIIUTa OT
NACCUBHBIT AMAK BIOYMBIILVIEHHUKOB. TaK HABBIBAIOTCA TEUCTBUA, CBA3AH-
HBIE C IEPEXBATOM MH(MOPMAIMY U MONBITKAMYA B3JI0MAaTh mudp. Passurue
UHQPOPMAINOHHBIX TEXHOJOTUH MOTPEGOBATO 3AIMUTHl WHMOPMALUA U OT
axmusnblr amar. [1ego B TOM, 9TO MOABMIACH TEXHUYIECKAA BO3MOKHOCTH
MOJAMMUKALINYN U CO3JTAHUA TIOJICMbHBIX IEKTPOHHEIX coobmennn. Cramm
HEOOXOIMMEI METOALI IIPOBEPKHU MOMLIMHHOCTH IUPOBON MHMPOPMAIMHA U
BLIABJICHUA UCTOIHUKA WHMOPMAIIUY, WK, BHIPAKAACH KHUKHBIM A3BIKOM,
METOALI aymenmupurayuy urnpopmayuu. Iaa pelmenus >Ton 3ama9nu OLLI
MPEMTOKEH PAJ METOIOB, OCHOBAHHBIX HA UCIIOAL30BAHUU KPUNMOSPaPi-
YECKUT KOHMPOALHOIL CYMM.

Waesa npocra. K mudgppooMy COOOMIEHNO ¢ TOOABIACTCA KOHTDOMLHAS
cymma S(u), KOTOPOU CIYXKUT PEe3yabTaT 3aumdpPOBAHUA UH(POPMALUY
Ha cekpeTHoM Kmiode. Ilomyuarens coobmenns (u,S(u)) mOTXKEeH MMETH
BO3MOXKHOCTE MPOBEPKY KOHTPOALHOU CyMMEL. ECIum mcnorbsyeTca cumme-
Tpu4aHOe mudpoBanue (B srom caygae S(u) = Ep(u)), To norydarens goa-
KEH UMETh CEKPETHHIN KIH4 k ucTouHMKA. TOrna OH CMOXET BBIYUCIUTH
Ej(u) u npoBepuTh, COBIAJAELT AU HTO 3HAYEHUE C [OLYICHHOU KOHTPOJIb-
HOM cyMMou. Ecam ucnomb3yeTcs acuMMeTpuYHOe mmppoBaHue (B 3TOM
cayaae S(u) = D4(u)), To monydarens ZONKEH MMETH OTKPBITHIN KIHOY
UCTOYHUKA, KOTOPHIA OEPETCA U3 CIPaBOIHUKA aGOHEHTOR. Toraa OH cMo-
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xKeT BEuCInTh F4(D4(u)) u IpoBepuTD, COBIALAET JI DTO 3HAYEHHUE C U.
W B TOM 4 B APYrOM CaIydae COBOANEHUE ABIACTCA KPUTEPUEM IO LIMHHOCTH
COOOIIIEHUS U.

Ecav uw — npaunHOE COOOGIIEHUE, TO KOHTPOJBHAA CyMMa, MOXKET OBITH
Ype3sMepHO LIMHHON. UTOOLI caeqaTh e€ Kopode, Tu(pPOBYI0 HHPOPMALINIO
MOXKHO TIPEIBAPUTENBHO «CKATH. /I 3TOr0 MCOONB3YIOT TAK HA3BIBAEMEIE
rew-PyYHKYUL, KOTOPHIE OTOOPAKAIOT OUTOBBIE CTPOKY ITPOU3BOIBHON [JIV-
HbI B GUTOBBIE CTPOKM (PUKCHPOBAHHOU AAMHBI, Hanpumep, 128 wiu 160 u
6omee 6ut. Ecan F' — Takaa GYHKINA, TO COOOIIEHNE % CHAOXKAECTCI KOH-
rTpoasHOn cymmon S(F(u)).

PasBuTme aBTOMATH3UPOBAHHLIX CPEACTE 0OPA6OTKY HH(MOPMALIAY U Ce-
TEBBIX TEXHOJIOIMU IOPOIWIO €ME OJMH THUIl yTPO3: BO3MOXKHOCTE 0MKA3a
0m G8MOPCMEA WA NPUNUCHIBAHUSL GBTMOPCMEE, TIOPOKIEHHYIO CPEIOU HE
[OBEPSIOMIKX APy APYLY HOAL3OBaTeleln ceru (CBoucTBeHHOU cdepe Gus-
meca). CyTh IpOGIEMBbI COCTOUT B caeayomeM. Kak M0Ka3aTh, HATPUMED,
9TO OOUH W3 YIACTHUKOB HAPYIIUI yCJIOBUA MPUHATOrO UM IOTOBOPA, OT-
KA3aBIINCh T03KE OT BHITIOJHEHUA ero ycaosuin? Ecam 6bl B TekcTe moro-
BOpa CTOAMA COOCTBEHHOPYYHBLIE MOAINCA €r0 YIaCTHHKOB, TO BTO MOT-
JO OBITH OCHOBaHMEM I OoOpameHus B CyA. A Kak ObITb, €CIM JIOrOBOP
OBbLI 3aKII0UEH, HAnpuMep, depe3 MHTepHeT, 6€3 BCTPEIN ero yIaCTHUKOB?
[l1s peleHusa BO3HUKIIEN IPOOAeMEL MOTPEOOBAICH aHAIOr COOCTBEHHOPY 4-
HOU TOATUCH — 3aekmpornas (yudposas) nodnucs. Ilpobaemy nudposon
[IOAIKCA PEIUI0 UCIOAL30BAHIE ACUMMETPUIHOro mudposanus. B camom
meqe, ecau 3amudpoBaThH COOOIIEHNE 4 HA CEKPETHOM KJIIOUe €€ BJIAIeIb-
ua A, ro pesyaprar — D 4 () MOXKHO PACCMATPUBATE KAK (IIOAMUCAHHOE CO-
obmienne» 1. COCTABUTEL TaKoe COOOIIEHNE MOT TOJBKO BJIA,IEIEN] CEKPETHO-
ro kmo4da D 4. KpoMe Toro, KTo yroaHo MOXKET MPOBEPUTH (IO IIIUCH) , B3AB
U3 CIPABOYHUKA OTKPHITHIN K104 afonenta A u Beraucaus E4(D 4(u)) = w.
Teneps aBTOpa COOOLIEHUA U JET'KO MIPUBJICID K CYY B CJIYUae, €CIU OH OT-
KaXKeTCA OT 00S3aTeNbCTB, IPUHATEIX UM B cooOmenun u. Kak u Bbime,
MO/NUCH MOKHO YKOPOTUTD, UCIOAL3YA TPEIBAPUTEILHOE «CKATHUEY COO0-
MIEHWE C IMOMOMIBLIO Xem-pyHKimm F.

OrMeTnM, 9TO miIsa 0OECIIEYEHUs CEKPETHOCTY «IIOIUCAHHOE COOOIIEe-
uuer D4 (F(u)), nepegaBaemoe nosassosarenio B no HesammméHHOMy Ka-
HATY CBA3U, MOXKET OBITH 3alM(pPPOBAHO HA OTKPHITOM KJHOYE MOXYYIaTe-
ast. Torga nonyuus v = Eg(A,u, Ds(F(u))), noaszoBarens B Borduciaser
Dp(w) = A,u, D4(F(u)), 3aTeM mpuMeHseT K u QyHKIUO F, BRIMUCTAL
F(u) = F’, BoibupaeT u3 CIpaBOIHUKA a00HEHTOB OTKPLITHIM K10 aG0HEH-
Ta A u 3aTem nmposepset paseHCTBO F 4 (D4 (F(u))) = F'. TakxuMm o6pazom,
MOMYIATEIb TAKOTO COOOIIEHNA MOKET IIPOBEPUTh, MIPUIILIO OHO OT MOJIb30-
BaTeas A WM HET, 8 CAMO COOOIIEHNE NIEPEIABAIACH B 3AIM(PPOBAHHOM BH €.

IToMuMO yKa3aHHLIX OCHOBHEIX 33,149 3AIIATHL MHPOPMAIUE, K KOTOPEIM
OTHOCATCA 06ECTIeUeHre KOHDUICHINATLHOCTH, Ay TEHTU(QUKAINA U HEBO3-
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MOXKHOCTH OTKa3a OT aBTOPCTBA, KPUITOIDApUIECKNE METObI YCIIEITHO
MCIOJB3YIOTCS Ui PELIeHUs MHOTUX APYIUX BAXKHBIX IPUAOKEHUH. DTO —
33,/1aM PA3TPAHUICHNA TOCTYIA, UACHTUPUKAINYT VAAJEHHBIX TTOJb30BATE-
JIEW KOMITBIOTEPHBIX CUCTEM, OPraHU3AIMYA HEOTCIEKUBAEMBIX 3JEKTPOHHBIX
LIaTeXen, JOKA3ATEIbLCTB ¢ HYJeBLIM pasriamenueM u apyrux. C stumu
BOIIPOCAMU BBI MOXKeTe IIO3HAKOMHUTBLCA B KHHUI'aX, KOTOPBIX B IOCJAETHUE
TOABI TOCTATOYHO MHOT'O TIOABWJIOCH HA TTONAKAX Mara3mHOB. MHOTHE M3 HUX
MOCTYIHBL U HMIKOJbHUKAM.

6. YcaoBusa 3agad OJUMITAA T
0 KpunTorpadpuu u MaTeMaTuKe

Huxe mpueozsTcsa 3aa<du ABAAOATH OJUMIINAL [0 KPUITOrpadguu u
maTemaTuke. HyMmepaiusa 3afnad ABOMHAA: mepBasd nudpa — HOMED OJNM-
nragsl, BTOpasg — HOMep 3anadu B oamMmnuage. s pelneHus 3agad He
TpeOyeTcs CIeIUATLHEX 3HAHUU. Bce HeoOXOAUMEIE ONpEIeJeHUA TaHBl B
YCJIOBUAX. 3aJadu paccuuTanbl Ha yaammuxcesa 9, 10 u 11 kraccos.

I Oaumnuada no xpunmozpaduy u mamemamure

1.1. Kmowom mmdpa, HA3BIBAEMOT'O «TOBOPOTHASA PEUIETKA», ABIICTCA
TpadapeT, HArOTOBICHHBIN U3 KBAJPATHOrO JACTA KISTIATON GyMaru pas-
Mepa n X n (n — 1érro). HexoToprie u3 kaeTox BepesaoTca. OqHa s cTo-
pon Tpadapera nomedena. llpu HamokeHun >TOoro Tpadapera Ha UUCTHINA
JUCT GyMaryu YeThIPbMA BO3MOXKHBIMUA CIIOCOOAMU (MOMEIEHHON CTODOHOU
BBEPX, BIIPABO, BHU3, BJIEBO) €0 BHIPE3BI MOIHOCTHIO MOKPLIBAIOT BCIO ILIO-
A Ab KBAAPATA, IPUIEM KaXK1asa KIeTKA OKA3BIBAETCA 10 BEIPE3OM POBHO
OJAVH Da3.

ByKBEI COOGIIEHNA, IMEIOIIErO AARHY 72, HOCIeIOBATEIBHO BINCHIBAIOT-
€A B BHIpe3bl TpadapeTra, CHAYATIa HAJOKEHHOTO HA YUCTHIN JUCT OyMaru
[IOMEYEHHON CTOPOHOU BBepX. [locie 3amonHenus Bcex BEIPE3OB Tpadapera
O6ykBaMm cOOOIIeHNs TpadapeT PACHOIAraeTCs B CAEAYIONIEM ITOJOKEeHNN
u 7. a. llocae custus Tpadapera Ha aucTe 6yMaru OKa3bIBACTCA 3anmdpo-
BAHHOE COOOIICHHE.

Haugure 4ucio pasmundHBIX KAIOYER [ IPON3BOILHOIO Y€THOIO TUCIA, 7.

1.2. B azapec oauMOuanbl MpUILIo 3amm@pPOBAHHOE COODIIEHTe:
®BMEXTHUBO®HN

Haugure ucxoguoe coobienue, ecau U3BECTHO, ITO mudpapeobpazoBanue
3aK/II0YAIOCH B caegyiomeM. 1lyers o1, T — KOpHE TpéxdieHa 2 + 3z + 1.
K nopsakoBoMy HOMEpY Kax 10U OYKBHI B CTAHIAPTHOM PYCCKOM aJadaBuTe
(33 6ykBEI) mpubaBIATOCH 3HAMeHWEe MHOTOWIeHA f(7) = 2° + 32° 4+ 2t +
+ 2% + 422 + 4z + 3, BLINUCIEHHOE JUO0 TPU £ = &1, JUOO TPH & = T
(B HEM3BECTHOM HAM IOPALKE), & 3ATE€M [OJIYHEHHOE YUCJIO0 3aMEHIOChH CO-
OTBETCTBYIOIIEN eMy OyKBOIL.



YCIOBUA 3ALAY OJUMIONUAT IO KPUNTOTPA®UA U MATEMATUKE 37

1.3. [lna mepemavu muHpopManuu OoT pesmpeHTa lappuBaca B Haronum
TOJBKO ITO BHEIPEHHOMY PA3BEIUNKY ObLT YCTAHOBICH CICAYIOMIUHA TIOPATOK.

Bce coofmenus pesngerTa OnpeLeseHbl 3apaHee U IPOHYMEPOBAHEL Ur-
ciavu 1,2, 3, ... . PasBeguuk, obaagaommi HeHOMEHANTLHOU HaMATHIO,
TIOTHOCTBIO 3AMIOMHII COOTBETCTBUE MEXKTY COOOLMIEHUAMY U UX HOMEPAMH.
Tenepsb @ TOTO, ITOOHI TIEPEAATH MHMPOPMAITUIO PA3BETINKY, TOCTATOTHO
OBLIO COOOIUTH €MY JHIIbL COOTBETCTBYIOIIEE UUCIIO.

s mepenaqdu 4ucia B yCJAOBAEHHOM MECTE OCTABIANACH PABHASL DTOMY
qUCAy AeHEeXHAsS CyMMa.

Ha momenT pazpaboTku onepanuu B HaroHum umenn Xox 1eHue TeHeX-
HEIE KyMOpsl goctoumacTeoM 1,3,7 m 10 6yt (6yT — meHexHas eIUHUIA,
Haronuu). Oznako B pesyabrare geHexHOU pedOPMBL KYILIODHL LOCTONH-
cTBoOM 1 u 3 OyT OBLIM M3BATH U3 OOPALIECHUS.

BriacauTe, HaUMHAA C KAKOTO HOMEPA MOXKHO EPEIATh PA3BEITUKY JIO-
00e coobIIeHne, TONB3YACh TOTHFKO OCTABIINMUCA B OOPAIEHNN KYTTIOPAMU.

1.4. CKOJIBKO CYMIECTBYET YIOPAJTOYEHHBIX AP HATYPAJBLHBIX IUCEN ¢ U D,
/I KOTOPBIX M3BECTHBLI UX HAMOOJALINUE OOImui neautens d = 6 1 ux Hau-
Mmenbinee obmee kparnoe m = 6930. Chopmyaupyure oTBeT U B 061IEM
CJIytae, UCIONb3YS KAHOHUYECKUE PA3IOKEeHUs d 1 m Ha IPOCTHIE MHOXKU-
TEeJn.

1.5. [JaHa KpUOTOrpaMMa:

oH x H = ©0AD

+ X -

EE + E = H3
ma  + MP = WMH

Boccranosure mudgpoBbe 3HaAYMEHUA OYKB, MTPU KOTOPHIX CIPABEIIUBHI
BCE yKa3aHHbLIE DABEHCTBA, €CJK PA3HBIM OYKBAM COOTBETCTBYIOT Da3iut-
uble mudpsl. PaccraBore GyKBLI B HOPSAKE BO3PACTAHUS UX HU(PPOBBIX 3HA-
YeHNUN U MOJYYUTE UCKOMBIN TEKCT.

1.6. Opxua pupma nIpesIoKWIa yCTPOUCTBO I ABTOMATUYECKON IPOBEP-
KU maposs. [lapomeM MOXeT ORITE JG0N HEMYCTON YIIOPAI0UEHHBIN HA0OD
6yks B andasute {a, b, c}. BygeMm 0603Ha9aTL Takue HAGOPHI OOMBIINMM Ja-
TUHCKUMU GYKBaMu. YCTPOUCTBO mepepabaTHIBAET BBEIEHHBIN B HEI'O HAa-
60p P B nabop ) = ¢(P). Orobpaxenue ¢ NepXKUTCSI B CEKPETE, OTHAKO
[IPO HEr'0 MW3BECTHO, ITO OHO ONPEIETEHO HE I KaXKAOro Habopa OyKB u
obIaNAeT CAeAYIOMUMHE cBoucTBamu. /las moboro vabopa Gyks P

1) p(aP) = P;

2) p(bP) = ¢(P)ap(P);

3) mabop ¢(cP) moaydaerca m3 Habopa ¢(P) BHIINCHIBAHUEM OYKB B
0oOpaTHOM TOpAIKE.
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YCTpOUCTBO MPU3HAET MPEIbABICHHBIN NAPOJIb BEPHLIM, ecan ¢(P)=P.
Hanpumep, TpéxOykBeHHBIN HAGOD bab ABIACTCA BEPHBIM MAPOJIEM, TaK KaK
p(bab) = p(ab)ap(ab) = bab. llogGepure BepHBII HAPOIb, COCTOAIMUY Gojee
qeM u3 TpEx OyKB.

II Oaumnuada no xpunmozpaduu u Mamemamure

2.1. B npesuem mudpe, msBecTHOM N0 HazBaHueM «CnuTanas, NCIOIB30-
BATACH TOJOCKA MATUPYCa, KOTOPasA HAMATHIBAIACH HA KPYTVIBIN CTEPKEHD
BUTOK K BUTKY 0€3 IpOCBeTOB 1 HaxJEcTOB. [lanee, mpyu ropu3OHTAILHOM
[TOJIOXKEHUY CTEPXKHS, Ha MAMUPYC MOCTPOYHO 3AMUCHIBAJICI TEKCT COOOIIe-
uua. [ocme 5Toro morocka manupyca, ¢ 3alTuCAHHBIM Ha, HEU TEKCTOM TIOCHI-
JAMACH AAPECATy, UMEIONIEMY TOYHO TAKOU XKe CTEPKEHb, UTO MO3BOJIIO
€My IIPOYMTATh COOOIIEHUE.

B mam agpec nocrynuio coobinenue, 3ammdpPOBAHHOE C [IOMOIIBIO IIIK-
dpa «Cumranay. Oguaxo eé aBTop, 3a60TACH O TOM, YTOOBI CTPOUKU ObI-
JU POBHEBIE, BO BPEMA MUCHMAa TPOBOINI TOPU3OHTAJBHBIE JUHUN, KOTOPHIE
OCTaJUCh Ha MOJOCKE B BIIE IEPTOUEK MEXK Y OYKBaAMU. YTOT HAKIOHA DTUX
496épPTOYEK K KPAIO JEHTHl PABEH (v, IINPUHA IIOJIOCKY PAaBHA d, & IINPUHA Ka-
XKAOU CTPOKHU paBHA h. YKaxkuTe, KAK, MOJb3YACH UMEIOMIUMUCT JAHHBIMU,
TIPOYUTATEH TEKCT.

2.2. MHcxogmoe muppoBoe cooOIEeHne KOMMEPCAHT Mu@PyeT 1 nepesaérT.
151 3TOr0 OH HEaUT IOCJAEeLOBATEILHOCTE HU(pP UCXOJHOI'O COODIIEHUS HA
TPYOMBL IO TATH MUdp B KAXKJAOU U MOCTE ABYX MOCIEIOBATEILHLIX T'PYIII
NPUNKUCHIBAET eII€ ABe MOCJIeAHre UN(GPBI CYMMBI YHCET, M300DPAKEHHBIX
DTUMU ABYMs IPYIOAMHU. 3aTe€M K KaXIOU [ pe MOLYyIeHHOU HOCIEI0BA-
TEABHOCTH OH HPUOABIAECT COOTBETCTBYIOIIAN IO HOMEPY “IEH HEKOTOPOU
LEJOYUCACHHON apUPMETUIECKON TPOTrPECCUU, 3AMEHAA PE3YIbTAT CJAOKE-
HUsA OCTATKOM OT aeneHus ero "Ha 10.

Hanaure ucxoguoe nudposoe coobIieHune mo mudpoBaHHOMY CO0OIIe-
HUIO:

423461405313

2.3. PaccMorpum mpeo6pasoBanne NU(PPOBOTO TEKCTA, B KOTOPOM Ka-
XKaad nudpa 3aMeHgeTcad OCTATKOM OT JAeJeHUs 3HAYEeHWUs MHOTOUJIEHA
F(z) = b(z3® + 72 + 3z + a) na «wucao 10, rae a, b — dukcupoBaHHLIE
HaTypaJbHbBIEC YUCIA.

Bruicaure, nmpm kakumx 3HAYEHUAX @, b ykasaHHOoe mpeoOpa3oBaHUE
MOXKET OBITH MUpPIPeo6pa3oBaHueM (T.e. TOMyCKAeT OTHO3HATHOE Pac-
mmdgpOBAHUE).

2.4. Tlpu ycTaHoBKe KOJOBOI'O 3aMKa KaXKI0U u3 26 JaTuHCKUX 6YKB, pac-
TIOJOKEHHBIX Ha €70 KJIAaBUATYPE, COMOCTABIACTCA TTIPOU3BOJLHOE HATYPATb-
HO€ YUCJI0, U3BECTHOE JUIIL 00Ja1aTento 3aMka. PasHbiM OyKBaM COTIOCTA-
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BJIOTCA He 00533 TeNbHO pasHble dnciaa. [locae Habopa IpOn3BOJBEHON KOM-
OMHAIINY TMOTAPHO PABINIHLIX OYKB MPOUCXOAUT CYMMHUPOBAHUE MHUCIOBBIX
BHAYEHUU, COOTBETCTBYIOUIMX HAGPAHHBIM OyKBaM. 3aMOK OTKPBIBAETCSI,
ecau cyMMa geanTca Ha 26.

[loxaxkure, 9TO 1A JHOOBIX YUCIOBHIX 3HAYECHUN OYKB CYIIECTBYET KOM-
OmHAIMA, OTKPHIBAIOMIAA 3AMOK.

2.5. CooObmenne, 3amncagHoe B aapaBUTE
ABBTIEX3UKJIMHOIIPCTY X ITUIIIBRBH0A
3amuPOBLIBAETCA IIPU IIOMOIIY IIOCAEIOBATENALHOCTH OYKB DTOrO XKe axpa-
BuTa. [nuHa mocaenoBaTeabHOCTH paBHA muauHe coobmenusa. lludpopanne
KX J0U OYKBBI UCXOAHOTO COOOINEHUA COCTOUT B CJIOXKEHUU €€ TOPATKOBO-
O HOMEPA B apaBUTE € MOPIIKOBBIM HOMEPOM COOTBETCTBYIOIIEU OyKBEHI
@ pPYoIen MoCIeI0BATEILHOCTH U 3aMEHE TAKOU CYMMBI HA OyKBY aj-
(aBuTa, TOPATKOBLIN HOMED KOTOPOU MMEET TOT K€ OCTATOK OT JAeJeHUA

Ha 30, 9TO ¥ 3TA CyMMA.

Boccranoeure gBa MCXOZHBEIX COOOIIEHMS, KAXKI0€ U3 KOTOPHIX COJEp-
KUT ca0B0 KOPABJIU, ecau pe3yabTaT UX 3amudPOBAHNSA TIPU TTOMOIIN OTHON
U TOU Ke MUPPYIOEeN MOCIeN0BATEILHOCT N3BECTEH:

NITHAPTIAIXXEBLWLPBYY u WIATEHUMCITIXTTICTXCLL
2.6. Byxsbl pycckoro andaBuTa 3aHYMEPOBAHBI B COOTBETCTBUU C Tab-
JINLICH:

ABIBIT|OIEX3HK|J M H|O|O|P|C|T|V|®|X|Q|Y|N|L|b|H|I|0|A
1(2|3|4|5|6|7(8(|9(10(11]12(13(14|15(16(17|18|19|20|21|22|23|24|25|26|27|28|29|30

Jlns sammdppoBaHmsa COOOIIEHUA, COCTOAIIETO n3 N OYKB, BHIOUPAETCA
KII09 K — HEKOTOpas MOCIe0BATEAbHOCTD 13 1 OYKB IPUBEIEHHOTO BEIIIIE
amxpaBuTa. 3amm@poBaHue KK 10U OYKBBI COOOIIEHUS COCTOUT B CJIOXKEHUN
eé HOMepa B TaOJUIE C HOMEPOM COOTBETCTBYIOUIEN OYKBBI KIOYEBOU ITO-
CJIEIOBATENLHOCTY U 3aMEHe TIOTYyI€HHON CYMMBI Ha, OYKBY aihaBUTa, HOMED
KOTOPOU MMEET TOT 3Ke OCTATOK OT genenus Ha 30, ITO U 5Ta cyMMa.

IIpourute mmdporanuoe coobmenue: PEBHTCUTCPPE30X, eciu m3BecT-
HO, 9TO MU} PYOOIas TOCIeI0BATETFHOCTD HE COJEPXKATa HUKAKNUX OYKB,
kpowMme A, B u B.

I Oaumnuada no xkpunmoepaduu u mamemamuke

3.1. YcramoBUTE, MOXKHO JU CO3AATH TPOBOIHYIO TeAe(OHHYIO CeTh CBA-
31, cocTosamyo u3 993 aGOHEHTOB, KaXXALIU U3 KOTOPBIX OBLT GBI CBA3AH
posHO ¢ 99 apyrumu.

3.2. IMudpupeobpaszosanue npocron 3amensl B aiapasure A = {ay,as, ...
..+, Qp}, COCTOSALIEM U3 7 PABIAIHLIX OYKB, 3aKII0YAETCA B 3aMEHE KaXK 10U
OYKBHI MI(pPYEMOTO TEKCTa OyKBOU TOTO XKe andaBuUTa, TPUIEM Pa3HBIE
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OYKBBHI 3aMEHAIOTCA pasHbiMu. KiaowuoM mmdgpa TpOCTON 3aMEHBI HA3LIBA-
eTca TabInIa, B KOTOPOU YKA3AHO, KAKOU OYKBOU HAJIO0 3aMEHUTH KAXK VIO
6ykey aadasura A. Eciu cioso CPOYHO s3amm¢ppoBaTh IpOCTON 3aMEHOH C
IIOMOIIBIO KJIIO'A.

A|/B|B|'|L|E|X|3|H|K|I|MH|OTI|P|C|T|V|® X|O4YI|Lb|H|3 DA
/4|03 |H|b|Il|IIX|®Y|B|O0|T|3|B|P|IM|JT|KA|{UO|X|E|C|T|H

TO MOMYUUTCA c10BO B3IABL. 3anmdpoBaB MOSYUEHHOE CJIOBO C MOMOIIBIO
TOTO XK€ KII0Ya, eIIé pas, noxyuuM caoBo NINYAN. CKoIbKO BCEro PA3INIHBIX
CJIOB MOYKHO TIOMYYUTh, €CJIU YKA3AHHBIA TPOIECC MU(POBAHUA TPOIOIKATE
HEOrPAaHUIEHHO?

3.3. Coobmenne, sarmudpoBaHHOE B TYHKTE A mmdpoM IpocTon 3aMeHbI
B andaBuTe U3 OyKB PyCCKOI'O A3bIKA U 3HAKA npobena (=) Mexay CJAOBAMY,
nepenaéTcsa B OyHKT b orpeskamu mo 12 cumsosos. Ilpu mepemade ode-
PEIHOrO OTPE3KA CHAYAIA [MEPEIAIOTCA CUMBOJLL, CTOAIINE HA, IETHBIX Me-
CTaxX B MOPAIKE BO3PACTAHUA UX HOMEDPOB, HAUMHAA CO BTOPOTO, a 3aTEM —
CHMBOJIBL, CTOSIIME HA HEYETHBIX MecTax (TakxKe B HOPSIKE BO3PACTAHUL
UX HOMEpPOB), Ha4YKMHAas ¢ nepsoro. B nyunkre B nonyuennoe mudposannoe
COOOIIEHVE OMOJHUTENBHO MUMPYETCS C MOMOIIBI HEKOTOPOr'O APYToro
umgpa IPOCTON 3aMEHEL B TOM Xe aipaBuTe, a 3aTeM TAKUM 2Ke 00pa3oM,
Kak u u3 nyakTa A, nepenaéres B nyukrt B. Ilo nepexsadennnim B nyukre B
OTpe3KaM:

c 0 - T X T I H B 0 X O
p ¢C T K I K ¢ II X E V B
- E - I ¢ I ¥ B - 0 0 B
c n - E 0 K X V Vv I X I
Cc M I X B 9 K I' 0 I @I H
y I K I - W K H T J X T

BOCCTAHOBUTE HCXOLHOE COOOIIEHWE, 3HAsA, IYTO B OZHOM U3 IIepeITaHHBIX
OTPEe3KOB 3ammppoBaHo ca0BO KPUIITOI'PAPUA.

3.4. Jana nocaegoareabnocts qucea Cr,Cs, ..., Cp,... B xoropou C,
ecThb nocaesHas mudpa gucaa n’. [JokaxnTre, 9T0 5Ta IOCIEA0BATEILHOCTD
MEPUOANIECKAs U €€ HANMEHbITUYU mepuos pasen 20.

3.5. Hcxomnoe coobenue, cocTosmee u3 OYKB PyCCKOro aapaBUTa, 1 3HA-
ka npobena (=) MexIy CAOBAMU, NPEOOpasyeTcs B HUMPOBOE COOOLICHNE
3AMEHOU KaXkKJOTO er0 CUMBOJIA TAPOU P COMIACHO CICAYIOMEN TabanuIIe:

ATBIBICIATE[K]S[UIK[ATHIH[OJN[PICITIV]O[XIN[4JU[WIBIHIS[0IA]-]
[01]02]03[04[05]06[07]08]09[10[11[12]13[14[15[16[17|18[19]20][21]22|23[24|25]26]27]28[29]30[31]

s sammgppoBaHUA TOLYIEHHOTO (M POBOTO COOOIIEHUS UCIIOAL3YETCS
OTPE30K MOCJAETOBATEIBLHOCTY U3 320341 3.4, HAYMHAIOMINNCS ¢ HEKOTOPOT'O
anena Cy. llpu sammdpoBannn kaxaas nudpa COOOIIEHN CKIAIBIBACTCA
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C COOTBETCTBYIOIIEN TUMPOU OTPE3KA U 3aMEHAETCA MOCaegHen mudpon
MOy IEeHHOU CyMMBL. BoccTanoBuTe coobrmenue:
2339867216458160670617315588

3.6. Pasuocropounun Tpeyroabauk ABC pasOuT Ha YETHIpE YACTH TAK,
KaK [OKa3aHo Ha pucyHke, raxe M u N — cepegunsl cropon AB u BC
coorBercTBenno. Uspsecrno, yro PK 1L MQ u NL 1 M. B xakom ot-
Hotmenun Touku P u @ memart ctopomy AC, ecim M3BECTHO, UTO U3 DTUX
YaCTEN MOXKHO COCTABUTH KBAIPAT?

B
M N
A L C
P Q
Puc. 6

1V Oaumnuada no kpunmoepaduu u mamemamure

4.1. Kiaouyom mudpa, HA3LIBAEMOIO «PELIETKONY, ABAAETCA IPAMOYIO/b-
b Tpadaper pasmepa 6 x 10 krerox. B Tpadapere Buipesanst 15 kaeTok
TaK, 9TO TPU HAJOKEHUU ero Ha TPAMOYTOMLHBIU JUCT OyMarud pasMepa
6 x 10 KIeTOK e THIPHMSA BO3MOXHBIMU CIIOCOOAMU €T'0 BHIPE3HI TTOTHOCTHIO
[IOKPBIBAIOT BCIO ILIOIMIATE JIACTA.

Byxkssr coobmienus (6€3 IpPOMyCKOB) MOCAEI0BATENLHO BIUCHLIBAIOTCA B
BHIpE3HI TpadapeTa (0 CTPOKaM, B KAk IOM CTPOKE CJIEBA HATIPABO) MIPY Ka-
K IOM U3 I€THIPEX €70 BO3MOKHBIX MOJOKEHWN. [[pOYTUTE NCXOMHBIN TEKCT,
ecau nocie 3amudPOBAHUA HA JUCTe OyMaru OKa3aJcs CIeLyIOIInU TeKCT
(ua pycckoM A3BIKe):

P/ O|T|E|INI|A|B|E|C|I
04| T|A|D|-|b|3|T|-
-/ Y| K|T|-|d4|A|b|-|C
H/O|-|Bb|E|Y|-|D|O]|C
T/ B|B|3|H|A|E| M|-]0
-|E|®d|-|-|P|]O|-]C|M

4.2. Kpunrtorpamma

122245321 629 2822018 2021510 2717211216 —
192 275 829123122216, 192 195 17298296 29 16:
82191929 10 1929141929 291910 224211216
10141821 172202282916 2129 28 6 29 16.
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HOJMy<IeHa 3aMeHon OykB Ha umcaa (or 1 10 32) Tak, 9T0 pasHbIM GyKBaM
COOTBETCTBYIOT pasHbie uncia. OTAeIbHbBIE CIOBA PA3AEIeHBl HECKOIBKAMU
mpobenamu, OYKBBI — OJHUM MPOOEIOM, 3HAKM MPENWHAHUA COXPAHEHEL.
BykBrr «e» u «&» He pasmuuatorca. [Ipourure werBepoctumme B. Bricor-
KOT0.

4.3. dudpoBaATHHEIN IUCK» UCTIOAL3YETCA A 3AIMU(POBAHNA TACTOBEIX
coobmennu. OH COCTOUT U3 HEMOABMKHOIO AUCKA M COOCHO BPAIIAOIIET0CA
Ha HEM QuCKa MeHbinero guamerpa. Ha oboux nuckax HaneceHBI HU(PHL OT
0 1o 9, KOTOpEIE PACHONOXKEHEl B BEPIIMHAX IPABUALHBIX 10-yrOIbHUKOB,
BINCAHHBIX B TUCKH.

Mudppa X ma HenmogBmKHOM AuCKe 3amm@ppoBLIBaeTCA B nudpy Y moo-
OBIIKHOI'O [TUCKA, JEXKAIIYI0 Ha TOM XK€ pagmyce, 910 u X.

s mocTpoenusa BnucaHHOrO 10-yroabHuka 6€3 TPAHCHOPTHUPA HAIO
yMeTb cTpouTh yroa B 36°. [lomerranTeck BEIMUCIATE ¢ TOYHOCTRIO 10 0,1
BHAYEHNE KAKOU-TMO0 TPUTOHOMETPUIECKON (DYHKIINU TAKOTO YIiIa 6e3 Tad-
JUIL 1 KATBKYJIATOPA.

4.4. 3SamudpoBanue (Gppasbl HA JATUHCKOM S3BIKE OCYIIECTBJIEHO B BA
orama. Ha mepBoMm pTame kaxpas OyKBa TEKCTa 3aMEHSETCS HA CAETYIO-
Iy B andaBUTHOM mopAske (mocaenuaa Z 3amenserca Ha nepsyo A). Ha
BTOPOM DTalle IPUMEHACTCS MUu@P MPOCTON 3aMEHBL ¢ HEU3BECTHBIM KJIIO-
qoM. Ero mpuMeHeHre 3aKII09aeTCs B 3aMeHe KaXK 40U GYKBEI A} PYyeMoro
TeKCcTa GYKBOU TOrO ke andaBuTa, IPU HTOM pPasHble OYKBLI 3aMEHIIOTCS
pasubiMu GykBamu. Kiodom Takoro mudpa ApiseTces Tabiauna, B KOTOPOr
YKa3aHO, KAKON OYKBOU HAIO 3aMEHUTL KaXAVIO OyKBY aadaBUTa.

ITo namnoMy mmppTexcTy

0SZJX FXRE YOQJSZ RAYFJ

BOCCTAHOBUTE OTKPBITOE COOOIIEHME, €CAN M3BECTHO, UTO A MCIOMB3O-
BAHHOTO (HEM3BECTHOIO) KIKYA PE3yJbTAT MUQPOBAHUA HE 3ABUCUT OT
TIOPAAKA BBHIMOTHEHNA YKA3aHHBIX 3TATOB A JIOO0T0 OTKPBITOrO COOOIIIE-
uus. [Ipobensr B TeKCcTe pasaensoT CI0BA.

JlaTunckun ampaBUT COCTOUT U3 CACAVIONMX 24 OYKB:

ABCDEFGHIJLMNOPQRSTUVXY Z.

4.5. [l1s npoBepKU TeNeTauna, meqdaTalonero 0yKBaMu PyCccKOro ajpasu-
Ta
ABBF,[[EE)KBVII?IKJ'[MHUHPCTYd)XH‘{IIlIIl'beBSH]ﬂ
nepepan Habop u3 9 caos, cogepxamui Bee 33 6ykBol andasura. B peayab-
TATe HEUCIPABHOCTHU TEJICTANNA HA MPUEMHOM KOHIIE TIOIYYEHBI CJIOBA
I'bif ADE BIIPK EXII0 HMbY CHJI3 WOy LOX0T APBU

BoccTanoBUTE UCXOMHBIM TEKCT, €CAU U3BECTHO, ITO XapaKTep HEUC-
TMPABHOCTY TAKOB, UTO Kaxaad OyKBa 3aMEHAETCA OYKBOU, OTCTOAIIEH OT
Heé B YKA3aHHOM aipaBuTe He Aadblie, 1eM Ha ABe OykBbl. Hampuwmep, Oy-
kBa B Moxer mepentn B ogny us 6yks {A, B, B, T'}.
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4.6. Ucxomuoe coobiieHue n3 OYKB PyCCKOT'O aadaBuTa Mpeodpas3yeTcs B
YUCIOBOE COOOIIEHNE 3aMEHOW KAXKIOU ero OYKBEI YUCIOM MO CJASAYIONEN
TadauIe:

A|/B|B|I'|O|E|X|3|H(K|A/MH|O|O|P|C|T|V|®|X|L|Y|I|N|b|H|D DA
00(01]02|03|04|05|06|07(08|09(10(11{12(13(14|15|16|17|18|19|20|21(22|23|24|25|26(27|28|29

s 3ammdpoOBaHUA TOMYIEHHOTO IUCI0BOrO COOOMIEHUA UCIONBL3YETCA K-
dpyoimI OTPE30K MOCAeAOBATEILHOCTH A1, Ao, ... TOAXONAIIEN IJIWHEI,
HaurHAOImMIca ¢ Ajgg.

[Ipw sammdppoBanmy Kaxka0e TUCIO IUCIOBOTO COOGIIEHMA CKJIATBIBA-
€TCA C COOTBETCTBYIOIIMM HHCJAOM MEUMPPYIOIETO OTPE3KA. 3ATEM BLIMH-
CIACTCA OCTATOK OT IENEHUS TTOJYIEHHOU CyMMbI Ha 30, KOTOPBIN MO JaH-
HOU TabauIe 3aMeHaeTca OykBon. Boccranosure coobmenune KEH3IPE, ecan
I PYIONAA OTPE30K B3AT U3 TMOCAEI0BATEILHOCTH, Y KoTopou A; = 3 u
Agr1 = Ay, + 3(k* + k + 1) naa moboro HaTypaabHOro k.

4.7. YTo6Bl 3aNOMHUTH IEPUOINIECKI MEHAIINICA napois B IBM, ma-
TeMaTUKU IPUAyManu caeyiomumi cnocob. [lpu ussectHoM 1ucae a (Hampu-
Mep, HOMEPE MECANA B TOAY), Mapoib IPEICTABIAET COOOU TEPBHIE MIECTh
urdp HANMEHBIIIETO PEIeHusA YPABHEHNA

a(z? —1) = /1+z/a.

(Imcio MeHbLIIeH 3HAMHOCTH TOLMOJIHAETCS CIHPABA HEOOXONMMEIM THCIOM
HyJIel. )
PemmTe Taxoe ypaBHEHUE TIPU MPOM3BOJIBHOM a > 0.

V Oaumnuada no xpunmoepaduu u mamemamure

5.1. KomGunamua (z,y,2z) Tpéx HATYPAILHBIX 9UCEJ, JEXKAIUX B AUA-
nmazoue o1 10 10 20 BKIIOYUATENBHO, ABIAETCA OTIUP GIOMIEN I KOJOBOTO
BaMK(, €CJIU BBITIOAHEHO cooTHomenune F(x,y,2) = 99. Hannure Bee oTnu-
parompe KOMOWHAIINN I 3aMKa C

F(z,y,2) = 32% —y* — Tz

5.2. Coobmenne ObUIO MOCTPOYHO 3@IUCAHO B TalauUIly, uMeouywn 20
cTOonO1OB. [Ipy 3TOM B KAKAYIO KIETKY TAOMUIBL 3ATUCHIBAIOCh NO OTHOU
OykBe COOOIIEHN S, TTPOOETBI MEXK Y CJIOBAMU OBLIM OIYIIEHbI, & 3HAKA IIpe-
IUHAHUA 3aMEHEHBI Ha, YCJIOBHBIE KOMOuHanuu: modyka — TUK, 3amsaraa —
3MT. 3aTeM cTOAOUB TAOIUILL OBLIH HEKOTOPHIM 06pPA30M MEPECTABJICHEI,
B pe3yJbTaTe Yero ObLI NONYIeH TeKCT:

IJBKPAILOE

=2 m .G Sem
NH<YE T
[R=R=N=T]
O =SOoOx.ax
IEERS =
== Y| e
LHEEOQE
j==j==Rl v -]
odEZo4A
I EEZTmM
| IER<A
mx=mRsE
I mWw<xo'o
=RSESESH e Ryl
<HomH o
saHEAm=
[ o J= i = I
HwugEgxXoow
QoMo m
EOoOMROYm

IIpouTuTe MCcxogHOE COOOIIEHNE.
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5.3. Wa Touxku O eéuytpu Tpeyroasauka ABC ua ero cropount AB, BC,
AC onymenw nepnex qukyaapst OP, OQ, OR. [lokaxute, a0 OA+ OB+
+0C = 2(0OP + 0Q + OR).

5.4. SawwndpoBanue cCOOOIEHUS COCTONT B 3aMeHe OYKB MCXOIHOT'O TEK-
CTa Ha TapHl UMD B COOTBETCTBUU ¢ HEKOTOPOU (M3BECTHOU TOABKO OT-
IPABYTENO U NOLy4aTed0) mabauuell, B KOTOPO Pa3HbIM OykBaM ajda-
BUTa COOTBETCTBYIOT pasHble mapsl mudp. Kpunrorpady mamu zaganue
BOCCTAHOBUTE 3AIIM(POBAHHEIN TeKCT. B KakoMm ciaydae emy Oymem Jer-
Y€ BREIMTOJHUTH 3aJ0HUE: €CIU U3BECTHO, YTO TEPBOE CJIOBO BTOPOU CTPO-
KU — «TEPMOMETD» WIK ITO IEPBOE CIOBO TPETHEN CTPOKKM — «PEMOHT»?
O6ocuyure ceon orser. (IIpedmonaraercs, uro Taebaumna 3amudpoOBaHUL
KpunTorpady HEM3BECTHA).

5.5. Pemmre ypaBHenue:
V3x 4+ 1V3x + 71 — (T+ V22 — 1)\/2m +14v2x — 1+ 118 = 0.

5.6. Ilpu mepemaue COOOLIEHNN UCIOAL3YeTCA HEKOTOpLIU mmdpp. [Iycrs
M3BECTHO, 9TO KAXKJAOMY U3 TPEX mudPOBAHHBIX TEKCTOB
ﬁIMbIBUTCbJIK'bFBL[AHH
YKMAIIQYCPKIIB3AX
IM®30IYCHBKOLBHEAKK
COOTBETCTBOBAJIO ucxonHoe coobmenue MOCKBA. IlompoGyuTe pacmdpo-
BATh TPU TEKCTA,

TIEOVPBHTMOJIAPTEMAHBWIETHMTAAT TIB TKYBYKI' EMIIHENAAPA
JICUEMI"OPTKPOMUTBABKHOIIKPACEOI'HABEII
PTIANOMBCBTUEOBIIPOEHHUT'BKEEAMTAJNIBTIECOYMYIICEQHIIBIAAK
IIpU YCJIOBUU, UTO ABYM U3 HUX COOTBETCTBYET OJHO U TO 2Ke COOOIIeHUe.

Coo0mennamu ABIAIOTCA U3BECTHBIE KPEUIATEHIE (DPA3EL

VI Oaumnuada no xpunmozpaduy u mamemamure

6.1. B cucreme cBs3u, cocrosmen u3 1997 aGoHEHTOB, KaXK B A0OHEHT
cBss3an poeHO ¢ N apyrumu. OnpenennTe BCe BO3MOXKHBIE 3HAYeHUA NN .

6.2. Ksazparmas tabauua pasmepom 1997 x 1997 samonnena HaTypaib-
HbIMu Yuciaamu 0T 1 1o 1997 mak, 9T0 B KaxK 10U CTPOKE MPUCYTCTBYIOT BCE
gncna ot 1 g0 1997. Hanawre cymMMy 9mMcen, CTOAMNX HA [UATOHAIM, KO-
TOpPAs COENUHAET JEBLIM BEPXHUM U IIPABBIA HYKHUU YIVIBL TAOMULEL, €CJn
3amoJaHeHre TabIUIbl CUMMETPUYHO OTHOCUTEIBHO 3TOU TUATOHAIH.

6.3. Texcr

SESESE-
EFE Q=
[so ST ]
S e =
S Mo
jam e = =R e
[Si==ig-~Ta]
;mQ ol
HEeO O
=R N
SR o]
Eo=x4H4
Ho ==
[oalt =T vl v]
e e R -
Q= =30
[l B s ]
Smon
mHa a9
n< ok
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TIOJIYYEH U3 MCXOJAHOTO COOOUIEHUS MEPEeCTaHOBKOU ero OykB. TekcT

YUOMUINOOPEOYEMNONY D AKE
YMOIBKUBEEUYLOGONOAWLI N &I
OEONNOIMEYIOMEPILIMEO®YI
XENPTIrOIUOPCAHNITKI®®EE
TIOJIYYEH U3 TOT'O XKe UCXOHOTO COOOMIEHMS 3aMEHON KAk 0N OYKBHI HA IPY-
ryio OyKBy TaK, 9TO Pa3HbIE OyKBLI 3aMEHEHEI PA3HLIMHE, 8 OJUHAKOBBLIE —
OMUHAKOBLIME. BoccTaHOBUTE MCXOHOE COOOIIEHNME.

6.4. Ha xaxgon u3 Tpéx OCer yCTAHOBJIEHO II0 OJHOU BPAIIAOMIENCA IIIe-
CTepéHKe W HEMOABMKHOU cTpenke. [llecTepéHKM COeIMHEHBI TOCICTIOBA-
reabno. Ha nepsoit mecrepénke 33 3y6ua, na Bropou — 10, Ha TpeTben — 7.
Ha xaxnom 3y0le mepBOU IMIECTEPEHKM [0 YaCOBOM CTPEJIKE HAMUCAHO IO
OJHOU OYyKBE PYCCKOTO A3LIKA B aldaBUTHOM MOPIIKE:

ABBF,[[EE)KBHI‘/’IKJIMHOHPCTY@XH‘-IIHHJ.'BBIBBHJH

Ha 3y0max BTOPOUM M TPETLEN MIECTEPEHKU B TOPAAKE BO3PACTAHUA TIO
qacoBou crpenke Hamucansl nudpst oT 0 10 9 u ot 0 10 6 COOTBETCTBEHHO.
Korga crpenxa mepsou ocu ykaswiBaeT Ha OYKBY, CTPEJIKHU ABYX APYTUX
OCeV YKa3BIBAIOT Ha MudpHL.

Byksbr coobmenns mmdpyoTCs TOCIEI0BATEIBHO. SamdpOBAHNE TIPO-
M3BOQUTCA BPAIEHUEM IIEPBOM IMIECTEPEHKM [POTUB YaCOBOU CTPEIKU OO
MepBOrO monaganusa mudpyeMon OYKBHI IO CTPEIKY. B 3TOT MOMEHT mo-
CTeIOBATENBHO BHIMUCHIBAIOTCA UG PHI, HA KOTOPHIE YKA3LIBAIOT BTOPASI U
TpeTha cTpenku. B Havare mudpoBaHusa CTPenka 1-ro KoJaeca yKa3bIBAIA
Ha OYKBY A, a cTpeaku 2-7o u 3-10 Koaec — Ha 1udpy 0.

a) sammudpyure cioso 0 1 U M T U A [ 4
6) pacmudpynre coobuenne 2 4 8 0 9 28391121 1.

6.5. Hudper or 1 10 9 pacnonoxeHsl HA OKPYXKHOCTA B HEKOTOPOM He-
u3BecTHOM nopsagke. [Ipu sammdpoBanuu 1ndpoBOTO COOOUIEHNA KaXK aasd
oriamanas oT 0 nudpa 3aMEHACTCS HA COCENHIO € HeW uudpy HA OKPYK-
HOCTH TI0 aCOBOU CTPEJKe, a Npu pacimudp)pOBAHUU — HA COCEAHIOI C HEU
IudPy HA OKPYKHOCTU MPOTHUB dacoBou crpeaku. Hudpa 0 ocraérea 6e3
“3MeHeHUA B 000UX CIydadx.

Ykaxure yCIoBUs, IPU KOTOPBIX MOPAIOK AP HA JAHHOU OKPYKHOCTH
MOKHO OJHO3HAYHO BOCCTAHOBUTH IO ABYM HU(PPOBBIM TEKCTaM — Pe3YJ/Ib-
TaTaM pacmupPOBAHNA W 3aMM(MPOBAHUA OTHOTO U TOT'O XKe Iu(ppPOBOrO
TEKCTa ¢ TOMOIIBIO JAHHOU OKPYXKHOCTH.

6.6. [loxaxkuTe, 4TO A/ KAXKAOI'O IPOCTOrO YUCIA P IIOCAEA0BATEILHOCTD
a1,02,03, . . . ABIAETCA IEPUO TUIECKOU € TIEPUOIOM 2, €CJIU @, PABHO OCTAT-
Ky OT geleHus wmcia p"t? ma 24 mpu Bcex n > 1.
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6.7. Hamaure BCe 3HAYEHUA TAPAMETPA @, TPU KOTOPLIX YPABHEHUE

| fle—al = a —...— | = 1996.
—— S —
1996 pas 1996 pas

umMeeT poBHO 1997 pasauvHBIX PENICHUN.
VII Oaumnuada no xpunmoepaduy u mamemamuxe

7.1. Kakoe HauMeHbIIee YNCIO COSUHEHNN TPEOYETCA M OPTraHU3AINY
NpOBOAHOU ceTu CBsa3u u3 10 y310B, IYTOGH NPHU BBIXOE U3 CTPOS JIO-
OBIX IBYX V3JIOB CBA3M COXPAHATACH BO3MOXKHOCTB ITI€penatn MHQPOPMAIUU
MEX Ay JIOCBIMU ABYMs OCTABLIMMUCA (X0Ts OBl IO LENOYKe ueped Apyrue
yame1)?

7.2. B KOMNOBIOTEPHOU CETHU UCIOIL3YIOTCA MAPOJIN, COCTOMAMME U3 udp.
YT06b1 n36€XKATH XUIIEHUA MapOIed, UX XPAHAT HA TUCKE B 3aIIndPOBAH-
HOM Buje. [Ipu HEOOXOIUMOCTH UCTIONIB30BAHUA MPOUCXOIUT OJHOSHATHOE
pacum@poBaHue COOTBETCTBYIOMIErO Mapois. SamudpoBaHue Napossa Ipo-
WUCXOIUT MOCAMBOJBHO OJHUM U TeM ke npeobpasopauueM. [lepsas undpa
ocTaérca 6e3 U3MEHEHUS, & PE3yAbTAT 3AMN(POBAHUA KAX 0N CJIeIYIONen
AP PHT 3ABUCUT TOJBKO OT HEE U OT TPEALIAYINEeN udphL.

NsBecren cniucok 3amm@poBaHHBIX NAPOJIEH:

4249188780319, 4245133784397, 5393511, 428540012393,
4262271910365, 4252370031465, 4245133784735

u gBa mapous 4208212275831, 4242592823026, umeromuecs B 3amudppoBaH-
HOM BUjI€ B DTOM CHUCKE. MOXKHO JU ONpeneInTh KaKue-1mbo Apyrue napo-
au? Ecam ga, To BoccTaHOBUTE HX.

7.3. B pesyibrare mepecTaHOBKEH OyKB COOOIIEHUS IONYyY€HA KPUIITO-
TpaMMa;

BTUMYBJIOAYBBTOTIIVHTHOH3IXAY0E0TYHIY XHUATITIONOBY0ENOJIC

[MpouTuTe MCXOMAHOE COOOIIEHME, €CIN U3BECTHO, ITO OHO OBLIO PaszbuTo
HA OTPE3KM OJUHAKOBOU MIMHEL T, B KAXKJOM U3 KOTOPBIX OyKBHI II€pe-
CTaBICHLI OMUHAKORO MO CIEAYIOMEMy mpasury. Byksa oTpeska, mMemnoman
HOpAAKOBBEIN HOMED « (x = 1,2,...,7), B COOTBETCTBYIOIIEM OTPE3KE KpU-
OTOrPAMMBI UMEET TOPAAKOBHIN HOMep f(x) = ax ® b, Tae a u b — He-
KOTODEIE HATYPAILHEE YHCAA, aZ O b PABHO OCTATKY OT EJEHUA CyMMEI
ar + b Ha T, €CIM OCTATOK HE PABCH HYJI0, M PABHO T', €CIM OCTATOK PABCH
HY.JTIO.

7.4. 3uamenuToin MaTeMaTuk Jleowapn duaep B 1759 r. Hamén 3aMkHY-
THI MAPIIPYT 00X0Ta BCEX KICTOK IMAXMATHOU JOCKU XOMOM KOHS POBHO
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Mo OJHOMY pasy. [IpouTuTe TEKCT, BIMCAHHLIA B RRRERER

KJETKH MMaXMATHON AOCKY MO TAKOMY MAapIIPYTy vIKIATolTvicIT

(cM. puc. 7). Hagano Tekcra B ad. olololamlomle

7.5. Ilpma>0,b>0, c>0 gokaxure HEpa- Tlslr|x|T|T|Y K

BEHCTBO: . kKlolElolPlalB]0

a® 4+ b + ¢ +6abe > = (a+b+c)’ KIA|THIBIJET

4 T[alH[P[M[A|r]O

7.6. luia pucoBarus Ha Goabuon npamoyroas- |EJAJO[BU|A|Y [T
HOW [OCKE MCHONB3YETCA MeT ¢ KBAJPATHEIM CE- Puc. 7

geHmeM co cTopoHou 1 cm. Ilpu gBwkeHunm me-

JIA CTOPOHBI CEY€HUsI BCEr'Ja IaPaLIETbHEL KPAsM

Jocku. Kak Ha9epTHTL BLITYKJILIH MHOTOYTOJBHAK IVIOMALLI0 1 M? ¢ Ham-
MEHBIIEN IUIOMALBI0 TPAHULIEL (IUIONA,Ih TPAHUIEl HE BXOAUT B ILIOMIAIb
MHOTOYTOJBHUKA) ?

7.7. Hudppw0,1,...,9 pa3buTsl Ha HECKOJBLKO HEIEPECEKAIOMINXCA IPYIII.
U3 mudp xKax 10U TPYNIIEL COCTABIAIOTCA BCEBO3MOXHBIE YNUCIA, A 3AMUCA
KaXJI0T'0 M3 KOTOPHIX BCE MUQPHI TPYINEI UCTOJL3YIOTCSI POBHO OMWH Pa3
(YU TBIBAIOTC U 3alUCH, HAMMHAIOLMECH ¢ Hysd). Bee noxyvennsie qucia
PACIIONIOXKIUIN B TIOPAIKE BO3PACTAHUA U k-OMY UHCIy MOCTABUIA B COOT-
BeTcTBUE k-yio OYKBY auadaBuTa

ABBTIEEX3UAKIMHOIPCTY OXITIIIbHBIIA

Oxazanocsk, 9T0 Kaxgou 6yKBe COOTBETCTBYET UUCJIO U KAXKIOMY UUCILY CO-
oTBeTCTByeT HekoTopasa Oykea. [ludpoBanure COOOIIEHN OCYIIECTBIACTCI
BAMEHOU KaxK 0N OYKBHI COOTBETCTBYIOMINM el YUCIOM. K HeHyaeBoe uu-
CJI0 HAYMHALTCA € HYJsA, TO NPHU MG POBAHUA DTOT HYJIb HE BHIMTUCHIBACTCA.
Boccranoeure coobuenune 873146507381 u ykaxure Tabuauiy 3aMeHbl OyKB
YNCJIAMHU.

VIII Oaumnuada no xpunmoepaduy u mamemamuke

8.1. Ha pucynke m3o6paxkena sMOIeMa OIIM-
muanel. OHa NpeACcTABIAeT COO0N BAMKHYTYIO
JIEHTY, CJIOXKEHHYI0 TaK, 9T0 06Da30BaBILINECS
TIPOCBETHL ABIAIOTCA OMMHAKOBHIME PABHOCTO-
pPOHHUMEZ TpeyroJbHrKaMu. Ecau B HeKOTOpOM
MecTe JEHTY pa3pe3aTh MepHeHINKYJIIPHO K
€€ KPasM U Pa3BEPHYTh, TO MOJLYIUTCA IPIMO-
yroabHuk. Hannure MUHUMAIBHOE OTHOIICHIE
ero CTOpOH.

M K C M
OJIVITMIINAJIA

N
$
$

8.2. Coo0mmenne, COCTABICHHOE U3 HYJEU 1
equHuI, mudpyeTca aByMmsa crmocobavu. Ilpu
TIEPBOM CITOCOGE KAXKABIN HYJIb 3aMEHACTCA HA Puc. 8



48 YCJIOBUA 3ALAY OJUMIONAT IO KPUNTOTPA®UN U MATEMATUKE

MOCJIEI0BATEIBHOCTD U3 ki HYJEH W CJIeIYIOIINX 33 HUMU Ko €IUHUIL, 2 Ka-
KA eIMHALA, 3aMEHAETCA Ha IOCAeJ0BATEILHOCTE U3 k3 Hyaen. IIpu Bro-
poM criocoOe T POBAHUA KakK Iasd eIUHNIIA 3aMEHICTCA Ha TTOCIE TOBATENb-
HOCTL 13 k4 €IUHUI U CIAEAYIONMX 33 HUMU ki HyJIeH, a KaXKIBIM HYJb 3a-
MEHAETCA Ha TMOCTC0BATEILHOCTL U3 kg Hymaen. [lpy Kakux HATYPATbHBEIX
sHadenuax k;, 4 = 1,2,...,6, nangércsa xorsa 66l OAHO COOOIIEHME, KOTOPOE
OyIeT OAVMHAKOBO 3amhppOBAHO OGOUMHU CTTOCObaMU? YKAKUTE OOIINU BUL
TaKuX COOOIICHNN.

8.3. Coobmenne, nogrexaiiee 3aInppPOBAHNAIO, IPEICTABIACT COOON IIH-
(G pOBYyIO OCIEIOBATENBHOCTE, COCTABICHHYIO U3 AT POXKIEHUA 6 <wWICHOB
OPTrKOMUTETa oanMuuasbl. Kaxmas gaTa TpeacTaBiaeHa B BUAE TTOCTEI0BA-
TenpHOCTH U3 8 nudp, HEPBLIE TBE K3 KOTOPHIX 0D03HAYAIOT NEHb, CJIEeLYIO-
IIme IBe — MECAI, & OCTaJdbHble — Tona. Hampumep, gaTa poxaeHNA BeJIM-
koro maremaruka Jl. duaepa 4 anpens 1707 roga mpencTaBaseTcsa B BUIe
nocaegoBaTenbHOCTH 04041707, s sammdppoBaHmusa COOOIIEHNA CTPOUTCA
KJIIOYUEBaA TOCAEIOBATEIBHOCTE MIuHLL 48. [l €€ MOCTPpOEeHUA BCE HEUET-
HEIE [IPOCTHIE Yucaa, Menbmye 100, BEIIUCHIBAIOTCA depe3 3alATYI0 B TAKOM
TIOPAKE, YTO MOMYJIb PA3HOCTH JIOOBIX IBYX COCETHUX TUCET €CTh Ta WU
rHas creness yncaa 2. [Ipu sToM kaxpoe mpocToe Iucjao BBIIICAHO POBHO
OVH Pa3s, a 4ucaa 3, 5 u 7 sanucausl B Buge 03, 05 m 07 cOOTBETCTBEHHO.
Yxanus 3ansaThie U3 3aIUCKA STOU MTOCJAEI0BATEILHOCTH, IOLYUUM UCKOMYIO
KJIIOUEBYIO TTOCAETOBATEALHOCT .

[Tpu 3ammdpoBanny UMGPOBOA MOCAETOBATEALHOCTH, TPEICTABIAIOIICH
coofierre, €€ nu(PEL HOYIEHHO CKIAIBIBAIOTCA C COOTBETCTBYIOMINMI iU~
dpamMu KIHOIEBON TOCACAOBATEILHOCTH, TTPA DTOM KAK [as TIOTYICHHAA CyM-
Ma 3aMeHseTcsa e€ ocTaTkoM oT genenws Ha 10. B pesyaprare 3ammdposa-
HUSA COOOIEHNA TTOTYIeHa TOCAETOBATEABHOCTE:

150220454213266744305682533362327363924975709849
Onpepgenure JaTH POKIEHAA WICHOB OPIKOMUTETA OIAMIIMATEL.

8.4. Ksagpar pasmepa 13 x 13 pasbur ma kiretkm pasmepa 1 X 1. B ma-
YATBHBIN MOMEHT HEKOTOPHIE KICTKU OKPAIIEHBI B U6PHBIN IBET, 4 OCTAIb-
Hble — B Genbint. [0 kieTkaMm KBajgpaTa IperaeT
Kpunroma. B MmomenT monaganusa Kpuntomm B
OYEePEeIHYI0 KJIETKY [IPOUCXOIUT U3MEHEHUE LIBe-
Ta Ha MPOTABOMOJOKHBIN Y BCEX TEX KICTOK, PAC-
CTOSIHUSA OT LEHTPOB KOTOPBIX IO HEHTPA KIeTKU
¢ Kpunromen ecrs marypaabhee 4uciaa. Iloce
Toro kak Kpumrorra moOsBag B KaXI0W KJIET-
Ke KBaJApaTa poBHO 1999 pa3, kBaIpaT oka3aucs
PACKPAIIEHHBIM TaK, KaK MOKA3aHO HA PUCYHKE.
BoccranoeuTe mBeT BCex KJIETOK KBAAPATA B Ha-
YaIbHBIA MOMEHT.
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8.5. J[l1a Bcex NeHCTBUTEILHBIX YHCET @, b PEInTe yPaBHEHIe
a b
1-bzx 1—az’

230

8.6. Pazmoxute mciao + 1 Ha TPOCTHIE COMHOXKUTEH.

IX Oaumnuada no xKpunmozpaduy u Mamemamure

9.1. Cymmon aByx OyKB Ha30BEM OYKBY, MOPSAIKOBBIL HOMED KOTOPOU B
anaBUTe UMeeT TOT e OCTATOK OT MeJeHNsA Ha YUCIO OYKB B aadaBUTe,
YTO W CYMMa MOPAJIKOBEIX HOMEPOB MCXOAHBIX MBYX OykB. CyMmoum aByx
OYKBEHHEIX ITOCIEI0BATEILHOCTEN OMUHAKOBON NIMHEL HA30BEM OyKBEHHYIO
MOCJAE0BATEIEHOCTD TOU Ke JIVHEI, TTOMYIeHHYI0 CIOXKEHUEM OYKB MCXOJ-
HBIX IOCIEAOBATEILHOCTEH, CTOANMX HA OAUHAKOBBIX MECTAX.

a) JlokaxuTe, 9TO CYMECTBYET MOCIEAOBATEILHOCTD U3 33 Pa3IUIHBIX
OyKE pycCcKOro aagpaBuTa, CyMMa KOTOPOU € MOCIEIOBATEILHOCTLIO OYKB,
TPEACTABIAIONEN COOON caM >TOT aahaBUT, HE COAEPKUT OJUHAKOBBIX
OyKB.

6) [Joxkaxure, 9T0 CyMMa JIOOOU MOCIENOBATEIBHOCTY U3 26 PA3TUIHBIX
OYKEB aHIVIMUACKOI'O aI(PaBUTa C IOCJAEL0BATEILHOCTELIO OyKB, IPeICTaB/IsgI0-
men coOOU CaM 3TOT aapaBUT, COAEPKUT HE MEHEe IBYX OMUHAKOBLIX OYKB.

9.2. HekoTopyo MocaeroBaTeIbHOCTL U3 OYKB PYCCKOI'O aahaBUTA
ABBF,E[EE)KBHI?IKJIMHUHPCTYd)XLI“IIIIIIl'beBBHJH

19491999 paz nmpubasmm mo npasury 3a1a4u 9.1 K cioBy KPUIITOWA. ITory<m-
s caoBo AHAJIMTHK. Haugure 5Ty nocaeqosareasHocTh. Kakoe HauMeHblee
TUCAO pa3 HAMO TPUOABUTE €€ K caoBy AHAJIMTUK, 9TOOBI MOIYYUTDL CJAOBO
KPUIITOMA?

9.3. Kaxayio 6yKBY UCXOTHOT'O COOOIITEHUS 3aMEHIIN €€ TBY3HATHBIM ITO-
PAIKOBBEIM HOMEDOM B PYCCKOM aJpaBHUTE COIVIACHO Tabiwuie

A°B BT IETEX 3 # KJIMUHEO I

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

P C T VY ¢ X I 4 I I » BB b 3 0 4

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Monygenuyo nudpoByoO MOCAEIOBATEILHOCTD PA36UIn (CIpaBa HAJIEBO) HA
Tpéx3HauHbe MU@POBLIE IPYNIbl 6e3 MepecevdeHud U IPONYCKOB. 3aTeM,
KaXKT0€ W3 TOJYIEHHBIX TPEX3HATHBIX YMCeNT YMHOXKWIN HA 77 ¥ OCTaBUIN
TOJBKO TPHU HOCHAeqHue uudpHL IpousBegeHus. B pesynprare mOLy4miIach
CIeTYIOmAs MOCAeTOBATEIBHOCTE IIU(DP:

317564404970017677550547850355.

BoccTanoBuTe MCXOAHOE COOOIIEHME.
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9.4. Kuerku xkBazpaTa 4 X 4 IpOHYMePOBaINd TaK, ITO KI€TKA B IPABOM
HIDKHEM yIVIy [IOLydmia HoMmep 1, a BCe OCTaJbHEBIE IIOLYYHIN DA3HBIE HO-
Mepa oT 2 10 16. OKazazock, ITO CyMMEBl HOMEPOB KIETOK KX JIOU CTPOKH,
KakKJIOro cTON0NA, a TAKXKe KaXJIOU U3 ABYX NUACOHAIEH KBAaIPATA OIU-
HAKOBHI («MarmIeckuly kBaapar). KieTku kBajgpara 3amoqHuin OyKBaMu
HEKOTOPOI'0 COOOMIEHUA TAK, ITO €ro IepBas OyKBa IOMANa B KIETKY C
HoMepoM 1, BTOpasg — B KJIETKY C HOMepoM 2 u T.1. B pesyapTarte mo-
CTPOYHOrO BHIIKCHIBAHUA OYKB 3AMOJTHEHHOTO KBAAPAaTa (CJIEBA HANPABO U
CBEPXY BHU3) IOJYYIWIACH HOCAEL0BATEILHOCTE OYKB

HPEYCTEBDBLTABESBKIL

BoccranoBure MaruvecKui KBaapaT U UCXOAHOE COOOIIEHUE,

9.5. OxpyxXHOCTH paguyca 5 ¢ HUEHTPOM B HadaJe KOOPIUHAT IIE€PeCeKa-
eT ock abcmuce B Toukax A(—5;0) u D(5;0). YkaxknTre Bce BO3MOKHEIE
pacmoaoxkenus Ha OKpyx)HOcTH Todek B, C' u E, yI0BIeTBOPSAIONUIUE OIHO-
BPEMEHHO CJIEAVIOIIMM €THIPEM yCJIOBUAM:

(1) xoopaunater Touek B, C' u E — nense 9ucia;

(2) opgunara Touku E menbiue nyas, a opausarsl Todek B u C Gosbiie
HYJIS;

(3) abcuucca rouxku B menbuie a6euuccsr Touxu C

(4) cymma mmomanen dacTen Kpyra, Jexaunmx BHyTpu yriioB ABE u
ECD paBra HOIOBHHE IIOMALU KPYTa, OCPAHMYEHHOI'O MCXOIHOU OKDPY K-
HOCTBIO.

9.6. [l1s Bcex 3HAYEHUU [IAPAMETPa @ PELINTE HEPABEHCTBO

V—a?—2—-025+a2>1+/—a2+z+3,75.

X Oaumnuada no xpunmozpadui, v MEmMemamuKe

10.1. /Ina uzo6pakenusa mopTpeTa KpunTonm B KBapaTHON TaOIAIIE Pas-
Mepa 15 X 15 kaxayio eé KIeTKy MOKPACHIX OeJOU WU IEPHOM KPACKOU.
HazoséM mogpan maymme KIeTKU OTHOTO IBETa CTPOKU WIN CTOJOIA Tabd-
JIALEL 040COT, & IUCI0 KIETOK B mojoce — eé daunot.

Boccranorute nzobpaxenue KpunTomm mo M3BECTHBIM IIMHAM MOJOC
9EPHOTO LBETA B KAXKIOU CTPOKE U B KAakKAOM CTOabIE (CICAYIOIMMX COOT-
BETCTBEHHO CBepXy BHU3 M cjeBa Hanpaso). Ilo crpoxam: 9; 11; 1, 1;

2,3,3,2 2,2 2,1,1,1,2 21,2 22 1,5 1; 2,32 2 2

7 1,1, 6,6; 1,4, 1,4, 1. Ilo crombuam: 1; 5, 1; 9,2; 2,2, 2;
2,1,2,2; 2,1,1,1,1,2; 2, 1, 2, 3; 2,2,2,1,1; 2,1,2,3; 2,1,1,1,1,2;
2,1,2,2; 2,2,2; 9,2; 5, 1. TIpum »TOM IOJOCH YEPHOIO IBETA Of-
HOU CTPOKU WAN OJHOTO CTOJIGHa He CONPUKACAIOTCSA
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10.2. PemuTe ypaBHeHuE
m2+y2+22+wy—yz+wz—5:
= +0v° +w? 4+ w —vw + vw + 2u — 2v + 2w,

eCIM KAXKI0€ HEM3BECTHOE MOXKET IPUHUMATL J60e U3 IBYX 3HAYEHUH,
YKa3aHHBIX B TaOJAIE

y |z | u
0| — -1 0
2|2 0 1

10.3. Byksnl andasuTa aHMIMUCKOTO A3BKA (I M J OTOX I€CTBIEHE)
ABCDEFGHIKLMNOPQRSTUVWXYZ

BINCAHBI B KJIETKH TAaOIUIEL 5 X 5 MOCTPOTHO CJIeBa HAIIPABO, HAUUHAA C
BepxHen ¢Tpoku. [Ipu 5TOM CHAYMATIA BIUCAHO CJAOBO AHTVIMUCKOTO A3LIKA U3
6 mOmApHO PA3IUIHBIX GYKB, KOTOPOE HABOBEM KAIOUEEHIM CAOB0M. 3ATEM
TIOCTIeIOBATENHLHO BIUCAHBI OYKBHI, HE BOIIGAIINE B KJIIOWMEBOE CJIOBO, B UX
ajadaBuTHOM THOpsake. s 3anmdpoBaHus HEKOTOPOT'O CJIOBA, C MOMOIIBIO
DTOU TAGIUIBL KAXK VIO ero OykBy 3amenuM napon mudp. [lepsas nuppa —
HOMEpP CTPOKH, a BTOpasg — HOMED CTOJaOIa TaOIuIbI, COAePKAIIUX ITY
6ykBy. lomy4uernyro nudpoByIO IOCIEI0BATENBHOCTD 3AIMIIEM B 0OPaTHOM
MOPAIKE, & 3aTeM KaXAyIo mapy nudp (CIeBa HAPABO) MOCAEIOBATEILHO
samenuM OyKBol 1o Tou xe Tabauue. Haligure Kio4deroe CIoBo, eCin CI0BO
HANDWRITING (mouepk) sammdpposano B PVMTMEDWVAH.

10.4. Kaxpgoe wmeno Buga z, = 1 +24+3 + ...+ n, n € N, zamernum
nocrennen nudpon S, B €ro IecATUIHOU 3amnucu. U3 mocienoBaTensHoCTH
S1,S59, 83, ... BOIIUIIEM €IUHULY ¥ CISIyOMmue 33 Hel Mudpbl 10 TeX IIop,
[IOKA HE BCTPETUTCA YiKe BhIMuCaHHasd umdpa. Ecau mpu sToM okaxkeTcs,
9TO BBIIWCAHLI HE BCE IECATH HudpP, TO BCE OTCYTCTBYIOMINE IOIUIIEM B
mopAAKe BO3pacTanud. [lorydeHHbn oTpe3ok u3 10 pasauyanbix mudp Ha-
30BEM nepecmanoskoti. OOO3HAUMM MEPECTAHOBKY CUMBOJOM Pj, €Cau e
mepBaA Mubpa ABIACTCA k-OM TO CUETY €IWHUIIEH B MOCJAEIOBATEILHOCTH
51,582,583, .-

a) Joxkaxure, 470 LudpPOBasi HOCJICLOBATEALHOCTD S1, S2, S3, . . . ABIACT-
CA MEPUOTUIECKON, U HANAUTE €€ HAMMEHBITNN TEPUO.

6) Jokaxkure, 4TO HOCAEIOBATENLHOCTL IEPECTAHOBOK P1, P2, D3, - - - AB-
JACTCA MEPUONUIECKON, U HANAUTE €€ HAMMEHBIITN TIePUO/I.

10.5. C neanro 3ammdpoBaHua pa3odbEM TEKCT Ha MOCASTOBATEILHBIC OT-
pesku o 10 6yxe. Mamerum nopsgok GYKB KaxJOI'O OTPE3Ka C IOMOLIBIO
mepecTanoBoK u3 3aga4uu 10.4. [lpu sToMm aus mepecTaHoBKY 6YKB B k-OM OT-
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pPEe3Ke UCHOAb3YeTCA TepeCcTaHoOBKa py. Hanpumep, u3 orpesxka ABBI'IEX3MK
¢ nomornpio mepectanoBku 1340596782 momyunm orpesox BIIAEKX3UB.
BoccranoBute orpeiBok u3 xkuuru JI. Kopposa, ecan mocae ero sammdpo-
BaHUA JaHHBIM METOIOM IIOJNYYICH TEKCT:

00CXOPIKA3JIOHMAKOTATTOOHAP3UCY3ENOCTEITIEHOAHHUHYAA
COBAKKHYMXOTOCHMAKYAANYHBKOMKOTPAEOMAEBBIBKHAANTH
EOOBTPOPEEMA

10.6. [JoxaxuTe, 9YTO ypaBHEHUE
2’ +52° + 52 —1=0

MMeeT OAUH IEeUCTBATENLHEIN KOPEHb U HAUIUTE €ro.
XI Oaumnuada no kpunmozpaduu v mamemamure

11.1. UsBecTHO, 9TO YKMCIO BXOXKICHUN HEKOTOPOrO CHMBOJA B TEKCT CO-
crapaget oT 10,5 % go 11 % panmer Texcra. Hanamme MUHIMATLHO BO3MOXK-
HYIO IJUHY TEKCTA.

11.2. Bo ¢parMeHTe JUTEPATYPHOT'O TPOUIBEMECHUSA M3BECTHOT'O aBTOPA,
s3anucanaoM 6e3 mpo6enoB M 3HAKOB IPENWHAHUI, 3amMeHuqt OyKBoI. [Ipu
DTOM, Pa3Hble OYKBLI 3AMEHUIN PA3HBIMU, a OUHAKOBHIE — OMMHAKOBLIMH.
B pesyabTaTe moaydmim HEKOTOPYIO MOCIETOBATEIRHOCTL OykB. TOoT xe
¢parmMenT OBLT pa30UT HA LEJ0e YUCAO HOAPAJ HAYIIAX YIACTKOB, COCTO-
AMMX U3 OJWHAKOBOTO Uncaa OyKB. B kaxaoMm yuacTke 6YKBBI OTMHAKOBO
nepecmasual Mex 1y cobon. B pesyiabrare noLydunid Apyryio mocjaenoBa-
TEILHOCTH. BOCCTAHOBUTE MCXOMHBIN (BPPATMEHT MO JBYM TOJYICHHBIM TMO-
C1eOBATENLHOCTAM:

M30BBECHABJIMEBCOIBOBMOHNOHWITEEOTUEIIOP3AHNCOTIOOBHEICIOHEBIJIO0
PUXXYBMPI3IIEABPPXIIEBOSPBYIYMXEBEXOKBXALEACBXBTPBIIABELI SIIBMBPXS

eCan HCU3BCCTHO, KaKUM N3 YKA3aHHBIX CII0CO60B TOAYYICHa KaXKIasd U3
Hrx. Takixke M3BECTHO, 9TO MOCIEA0BATEIHLHOCTE IBMBPX22CBXBK3HISE mo-
JyYeHa U3 HA3BAHUA [POU3BEICHUA U (PAMUIMM ABTOPA TOU Ke 3amMenol
OYKB, KOTOpasd WCHOJb30BATACh IpHU MIPeoOpa3OBaHMU MCXOTHOTO (par-
MECHTaAa.

11.3. [aa nepegadu cooOmeHnn o Tenerpady Kax as OyKBa pyCCKOro aj-
dapura (O6yxshl E 1 E 0TOKIECTBICHDB) IPEICTABIACTCA B BUAE MATH3HAM-
HOU KOMOWHAIUY U3 HYJEU U €IUHUI], COOTBETCTBYIOIINX TBOMTHOUN 3ATUCH
HOMepa gaHHOU OykBhL B andasure (HyMepauus OyKB HAYMHAETCS C Hy-
as). Hanmpumep, 6yksa A mpencrasigerca B uge 00000, 6yksa B — 00001,
6ykBa 4 — 10111, 6yksa I — 11111. Ilepegata naTu3HAYHON KOMOUHALIAA
TIPOU3BOAUTCA TIO KAOEMI0, COMEPKAIIEMY TIATH TPOBOAOB. Kaxk bl JBOMY-
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HEIU Pa3psj mepesaéTes 0o OTAeJbHOMY nposogy. Ilpu npuéme coobmennsa
Kpunroma nepenyrai nposoja, H03TOMY BMECTO I[I€PEIAHHOIO CJIOBA IO-
ay4en Habop Oyks JABILOIM. HamauTe mepenasuoe CJIoOBO.

11.4. Knerky Tabaunbl 8 X 8 HA30BEM «XOPOLIEN», €CJAU BCE OCTAILHLIE KIET-
KU TabAUIIB MOXKHO 3aMOCTUTE MPAMOYTOAbHUKaMu 3 X 1.

a) Ykaxure BCe «XOPOLINE» KICTKU TAGMULBL.

6) CooObmenne 3anmdpOBAHO MO MPABULY, ONPEIEIAEMOMY HEKOTOPHIM
«KJIIOYEBBIM CI0BOM». Hampumep, ecin katodeBoe cioBo — UKCH, To Kax gas
OyKBa COOOIIEHNA TPeoOPa3yeTcs ¢ TOMOIIBI COOTBETCTBYIONEN GYKBHI
nociaegoBarenbaocTr UKCUUKCHU. . . caegyiommum obpaszom. Eciu, mampumep,
7-1 OykBa COOOIIeHNsA — A, TO OHA 3aMeHsdeTCs Ha 7-10 OYKBY HOCJIET0BaA-
TEeIbHOCTH, T. €. Ha C, ectu B, TO oHa 3amenseTrca Ha T,B—mHa V¥V, ..., 1 —
Ha P. Bo Bce kmeTkm TabAWIIBI, 38 MCKIOYUEHUEM (XOPOIINX», TTOCTPOTHO
BIKCAHBI OYKBHI MIN(PPOBAHHOI'O TEKCTA, & B «XOPOIINEy KIeTKUA — OYKBBI
KJIIOYEBOTO ¢JOBA. HauauTe KAIOYEBOE CIOBO U BOCCTAHOBUTE UCXOTHOE CO-
OOIIIeHNE 10 NIPUBEAEHHON TAOINIIE.

mwlie|n|le|nw|y|lal|lb

6| B|m|al|p

E
H
o

11.5. B yrmax xBajgpaTta co cTOpOHOU 269 MM PACTIOIOKEHBI MPAMOYTOMb-
urky co cropoHamu 100 MM m 90 mm. MoxHo au mepemernenreM IpsaMo-
YTOJLHUKOB BHYTPU KBaapaTa 0e3 mepeceveHus IPyT ¢ APYToM MOMEHATH
MECTO PACIOJOXKEHUS KAXKIOI'O MPAMOYTOJBHUKA HA CUMMETPUYHOE OTHO-
CUTENBbHO IEHTPA KBAApaTa’

11.6. Pemmre cucTteMy ypaBHeHUN

<y _5+2x/§ +|Z_1|)2:
= (22— 2y —2|+y—1+1) - (1—|y—1] - |22 — /2y — 2|),

4y =2(x+y) - L

+x
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XII Osumnuada no xpunmozpaduy u Mamemamure

12.1. [pa kpunrorpada BEIACHAIOT, Y€l HudpP COAePKUT GOJIbIIE KIOYIEH.
[lepBBI TOBOPUT, YTO KJAKOY €ro mudpa cocTouT m3 50 ynopsamoIeHHEIX
CUMBOJIOB, KAXKABIU U3 KOTOPLIX IPUHUMAET 7 3HadeHuu. Bropou rosopur,
YTO K04 ero mmdpa COCTOUT BCero u3 43 yIopsI0UeHHBIX CUMBOJOB, 3aT0
Kax A u3 HuX npuHuMaer 10 smavenun. Yen mmdp comepkuT GOJbIIe
KJI09en?

12.2. TopaAKOBEIN HOMED KAXKIOU GYKBHE aadhaBUTa PYCCKOTO A3BIKA, CO-
croamero u3 32 6yks (E u E oToxIeCTBICHDI), TPICTABICH B ABOUTHOM
CHCTeMe CIUCJACHUS IATU3HAYHEIM IUCJIOM, Ha4nHasa ¢ Hy i, Hanpumep, 6y-
KBe A cooTBeTCTBYeT ABoutHOE uucao 00000, a 6yxse 4 — 10111. [Tepenaua
Kax 101 OyKBBL COOOIIEHHMA OCYIIECTBAAETCA IIyTEM IEpenadu KaxKIOU U3
(P COOTBETCTBYIONIETO MATU3HATHOT'O TBOUTHOT'O SUCIA IO OTASILHOMY
nposoxy. Kpunroma caydaiHo 3aMKHYJI KAKUE-TO IBA U3 DTUX IATH IPOBO-
noB. B pesyabTare Ha APYIUX KOHIAX 3aMKHYTHIX TPOBOIOB MOABAAETCA 1,
KaK TOJBKO [0 OJHOMY u3 Hux nepepaércesa 1. Hanaure nepegannoe cioBo,
ecan noayideH TexkcT TEBEYTAIL

12.3. Anaaams HAXOAUTCA B MOA3EMEIbE, COCTOAIINEM U3 MEBATU OTUHAKO-
BBLIX 33JI0B, IPUYIEM OH HE 3HAET, B KAKOM UMeHHO. Ecau ou moTpéT Boures-
Hyto JaMiy, boabinon /[[3XuHH mepeHecéT ero B Apyrou 3a1 B COOTBETCTBUN
€O cxeMou Ha JeBoM pucynke. Ecan Anagaua moTpér BoameGHOE KOIbIIO,
Manenpkut [:KMHH mEPEHECET €ro B COOTBETCTBUM CO CXEMOU HA IPABOM

PUCYHKE.
O—0—0 o  O+«—0
AN
O+—0=+—0 ONe O
b 2%

Kakyo nocrenoBaTeqbHOCTb IEACTBAN C JAMIIOA ¥ KOJABLIOM HAJIO0 IIPO-
nenaTh AragauHy, 9TOOR! OH MOT YTBEDKAATh, YTO HAXOAUTCA B IEHTPAIb-
moM 3ase? BLImommaATh Kakume-1mO0 Opyrue TeHCTBUA, HAIIPUMED, CTaBUTh
OTMETKHM B 3ajaxX He paspemaerca. CXeMbl mepeMertnenna AJaginHy u3-
BECTHEL.

12.4. B nepeyio cTpoky Tabuaunsl pazmepom 3 X 10 Boucamn mernee 10 pas-
Ju9gHBIX OyKB pycckoro andasura (E u E,dnm ﬁ, b 1 b OTOXIECTBICHH).
3areM Bce ocTaBuMecs OYKBBEL B €CTECTBEHHOM MOPSAIKE IHOCTPOYHO CBEp-
Xy BHU3, CJI€Ba HAIPABO BIUCAIN B CBOOOMHBIE KJIETKM TAOTUITHI. MOKHO
au caoeo ACTPAXAHD sammdpoBaTh € IMOMOLILIO TOU TAaGJUILI B CJIOBO
BYTEPBPOL? Axroputu mmdpoBaHUS U3T0KEH HIKE Ha MPUMEpPE.
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IIpumep. Ucxoauoe ciaoBo UKCU 6yaeT 3ammdpoBaHo B ¢10Bo MUHKE ¢
OMOIIBIO TabINIIEL

‘O 1 2 3 4 5 6 7 8 9
lilm uw & P A B B I' I E
2|X 3 K I M H O I C T
3|y X I 4 I H b 3 K 4

IO CIEAYIONIEMY TpaBuay. M3 HOMEpoB CTOIOIIOB TAOAUIIEI ¢ GYKBAMU CJIOBA
UKCH coctaum wucao 1281 u ymuoxum ero Ha 9. [oayaum 11529. D1o Gy-
IYT TOCTETOBATENbHBIE HOMEPA CTOJONIOB TAOAUIEI ¢ OyKBaMu M POBaH-
Horo ciaoBa. CoOTBETCTBYIONME HOMEPA CTPOK TAGIUILI C STUME GyKBAMHA
oyayT 11221, rae 1221 — cOOTBETCTBYIOIINE HOMEPA CTPOK € OYKBAMU MC-
XOTHOI'O CJIOBA, a IepBasd 1 IPUMUCHIBACTCS, €CIN TUCAO NU(P IPOU3BEICHU
Oosplle urcaa 6yKB MCXOTHOT'O CJIOBA.

12.5. [Ipearoxenne HA PYCCKOM A3LIKE B COOTBETCTBUU C HEKOTOPBIM TIpa-
BIJIOM BINCAHO B KJIETKH TaOJIULLL:

T|C 0|=|0|K
M|V |(B|H|b|lE|wW| U
Ul |=|d|<|T|0|=e
ol LD |=|s(d] I
M| |m|o|=0|]|=
o|d|A|=|H|=|=]|L
T|=s|13|V |=s[X|T|0o
<|WH|d|=|K|©o|H|F

Hanaure 5T0O NpaBu/o U OIPOYUTAUTE IIPEIJIOKEHUE.

12.6. Ha mrockocTu u306pakén orpe3ok. Ucnoab3ys TOIBKO MUPKY b, O~
crpoure cepeguny »Toro orpeska. (Touxa cuuraeTcs NOCTPOEHHOU, €CIu
OHA €CTh PE3YJIbTAT MEPECEUeHUA WM KACAHUA OKPYKHOCTEN. )

12.7. Hangure:
a) nocaeanion nudpy wncia 2200%;
6) Tpu mocregame nUpPLL uca 22002,

X1 Oaumnuade no xpunmozpaduy u Mamemamure

13.1. Iloap3oBaTenau ceTn CBA3M 41 O0ECIEIeHNA CEKPETHOCTHU COOOLICHIN
BuIOuparoT (He3aBUCUMO APYD OT Apyra) napsl npeotpasosanuu (E, D), oa-
HO U3 KOTOPHIX, F (OTKPBITEIN KIH0T), TyOIUKYIOT B CIPABOYHUKE, a BTO-
poe, D (au4ubim kmo4), gepxatr B cexkpere. Masecrno, 1ro suadenus E(m)
u D(n) JerKO BEYMUCIUTE A JIOOBIX COOOIIEHUN 1M U N, TPUYEM U3 DABEH-
crea E(m) = n caegyer, uro D(n) = m. B 10 xe Bpemss HAXOX I€HUE 1M 11O
E(m) ABAseTCcA CIOKHON 3a1a9€H, KOTOPYI HEBO3MOXKHO PEIIUTE (MHOOEME



56 YCJIOBUSA 3ALAY OJIAMIUNAL IO KPUINITOIPA®UN U MATEMATUKE

CPEACTBAMHU) 3a PEATBbHOE BpeMs, ecan HemsBecTHO D. Ecau nombzoBarens
A xo4eT mocjaaTh Noab30BaTeNo B coobinenue m, oH 6epéT U3 CIPABOIHUKA,
OTKDHITHE K104 Ep noassosareis B, seraucaser n = Eg(m) u mocsuiaer
n x B. Ilonyuus n, B porauciaser Dp(n) = m. 310yMBIILIEHHUK, Iepe-
XBATUBIIAYA 71, HE CMOXKET BLITUCIUTDH M. DTO TAPAHTAPYET CEKPETHOCTH
uH(pOpMALINH.

Batcon npeayoxui XoaMcy crocob mepesadu CEKPEeTHBIX COOOMIEHUH ¢
yBegoMIeHneM o nonydenun: A nepenaér B coobmenue (A, Eg(m)); B, mo-
JIy4uB coobluenue, BeraucaieT m u Hanpasiser A ysegomaenue (B, E4(m)).
Xouamc Bospasua BaTcoy, To 5TOT crocod He 06eCIeInBaeT CEKPETHOCTH
vHGOpPMALNMK OT JIOG0T0 MOAB30BATENs, KOTOPBIA MOXET NEPEXBATHIBATH
COOOIIEHNS U KAK YIOMHO UX U3MEHATH. [[OMOIHUTEIBHO TOTPEOOBAB, YTO-
OBl VI KaxXK 10ro npeobpaszoBanusa E OBLIO CI0XKHO mogobpaTs napy (m,n),
nast koropou E(m) = E(n), Xoamc npeanoxui Barcony cson cnoco6: A
nepenaér B coobenue Eg(A,m); B, moaydus cOOOMEeHNe, HAXOAUT 1M, U
nanpasiser A ysegomaenue E4 (B, m). O6bsacaure, nouemy craocod XouamMca
aydiie cnocoba Barcona.

13.2. Mudp Bifid, uMerolui MpoCTOE TPABUIO 3AMM(pPOBAHUA, UCTONB3Y-
€T B Ka4eCTBE KJIYa KBAAPATHYI TaOIuIly, B KOTOPYIO B HEKOTOPOM IIO-
psaKe 3anucansl OyKBbL AHMIMUCKOrO audasura (Oyksel I u J oToxgecTsie-
uel). Pesyabrarom sammdposanus gpassl SIXTY EIGHT MILES ma mpuse-
néHHoM Kiaode sapisgerca «ppasay RYXXT OFTXT LKSWS. Sammdpyure Ha
TOM k¢ Karode ¢pasy ENTER OTHER LEVEL.

C|0O|D|E|A

F|IG|H|I
K|ILIM|N|P
Q|R|S|T|U
VIW|X|Y|Z

13.3. [na gocTyma K YIOPaBICHUIO TapaMeTPaMU CBOET'O CUYETA KIMEHTY
3a3epKaIbHOro 6aHKa HEOOXOAMMO CBA3ATHCS M0 Tenedony ¢ OAHKOM U Ha-
6paTh CEeMM3HAYHBIA [IapoJb. Ilocie mepBou ke HenpaBWILHO HaOPAHHOU
undgpsl Tapo/s 0aHK IpephlBaeT TeredoHHoe coefnHeHne. Kak Hano geu-
CTBOBATH, YTOOBL 32 HAXMEHBIIIEE YUCIO HONBITOK MOA00PAThH MapO/b !

13.4. OopMyIIPOBKA HEKOTOPOr'0 TEOMETPUYIECKOrO YTBEDPKICHUI ObLIA
BrnucaHa B kjaeTky Tabmuibl 10 X 10 mOCTPOYHO CJIeBa HAIPABO, HAYWHAA
C BEDPXHEN JEBOU KICTKU. SHAK MEPEHOCA HA CIACAVIOIIYH CTPOKY HE CTa-
BWICA, HO MEXIY COCEIHUMH CJOBAMU OTHOU CTPOKHU MOMEINAIACH IIyCTas
KJIeTKa. KPUmToma pemrm mepecTaBiaTh OYKBE B OTAEIBHBIX CTOJONIAX,
COBAT'AsA WX BCE HA OJHY MO3UIMIO BBEPX U MEPEHOCSA CAMYI0 BEPXHIOIO Oy-
KBY BHZ3 (TIpH BTOM TYCTYIO KJIETKY OH TakxXKe camTan Oyksoun). Muorma
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OH MCHJJI ME€CTaMU Cpa3y BCe€ CTPOKU, CUMMETPUYIHBIC OTHOCUTEIBHO Cpen-
Heu JguHuu, a uMeHHo 1-io ¢ 10-i, 2-10 ¢ 9-1 — u T. 1., TOCAE Yero CHOBA
OpaJics 3a iepeaBmKeHne OyKB B cToa01ax. B pesyapTaTe Tabaua mpuHAIa
[pPeNCTABIEHHLIM Ha PUCYHKE B, [[poduTanTe NCXOIHOE IeOMETPUIECKOE
YTBEpXK ICHUE.

a|n1I|n|H|B B|T|P
e|lo|c|H|T o|lm|T
I ga|n|H|e|o|H|T|Y
elojlalo|lw|K|p|lplale
H|p|y|x o|lH|Cc|T|B
I|K|u|M|e|Bb P
e|B|lo|B|T|X|X|H|a|cC
cle|lx|u|ule|o|a
B|T|H|I|b|O|e|H
c|X|c|c|e|n o|lo|o

13.5. Kakoe mammemnbliiee KOJMYECTBO HATYPAILHBIX YUCET HAAO B3ATh,
47066 T060€e ncao oT 1 1o 300 MOXKHO OBLTO MPENCTABUTL B BUIE CYM-
MBI HOAXOIAMIEro HAO0Pa PA3INIHBEIX YKA3AHHBIX HATYPAJBLHBIX TUCE.

13.6. s 3ammdpoBaHUsI COOOMIEHUS WCIOMB3YIOT TOCIETOBATETHLHOCTD
HEOTPUIATENLHBIX [EIBIX TUCET X1, %2, ..., YIOBICTBOPAIOIIYIO COOTHOIIE-
HUIO Tpy3 = T + Tggo, £ = 1,2,... [IBe CTPOKU M3BECTHOI'O CTUXOTBO-
peHusa, nocaeqHre 5 OYKB KOTOPHIX COBIAIAIOT, 3AIINMPOBAIN CJICYIONINM
o6paszom. IlepByio OyKBy 3aMEHWIN IUCIOM COTVIACHO TaOIUIE

A|B|B|T'|L|E|X|3|H|K|IMH|O|D|P|C|T|V|®X|LYI|L|DHDbSDA
0(1(2(3]|4|5|6|7|8]9[10[11|12(13|14/15(16{17|18|1920|21|22|23|24(25(26]27|282930

U CJAOXKWIU C L1, BTOPYIO 3AMEHWIN U CAOXKUIU C Ly U T. . 3aTEM BCE CyM-
MBI 3AMEHIIN OCTATKAMHU OT JejeHus Ha 31, a ocrarku 3ameHmIn OyKkBaMu
coruacHo Tadmuue. [lomywmmm Texcr

CE3HIIBKBIYENMUTHAS/BIBIBEN

JIYAEYXBOMSJTBIIX YL ANBLIAL.
BoccranoruTe Tpu 6YKBBI, COOTBETCTRYOUINE B TAOIUIE YUCIAM 1, Lo, T3,
¥ IPOYUTANTE [BYCTHUIINE.

X1V Oaumnuada no xpunmozpaduu v mamemamure

14.1. Yucna, pacumoJOXKeHHBIE B KJIETKAX TAOJUIEI, YKA3BIBAIOT, CKOJLKO
COCEJHUX 110 POPU3OHTANN, BEDTUKAIM U JUATOHAMM KAeTOK (BKIIOYAs Ty, B
KOTOPOU HAXOMUTCA CAMO TUCJO0) JOJKHBEL OBITH OKpAaIlleHbl. BoccTanosuTe
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KapTUHKY, KOTOPOU COOTBETCTBYIOT DTU TUCJA.

3 2 0 01 2 1
) 3 3 )
3 4 6 4
513 3 )
2 313(3]|2 1
2 2 0
0 3 ) 3 0
3 1
113
0 9 7 8 2
6 6
3 6 0
0 6 )

14.2. Kogosas xoMOuHaIMa cenda yCTAHABINBACTCA HA BHYTPEHHEU CTO-
POHE IBEPIIBLI ¢ TOMOIIBIO TPEX AuCKOB. KaK bl U3 HUX MOKET OBITH yCTa-
HOBJEH B OAHO n3 20 TOJOXKEHNN, TPOHYMEepOBaHHLIX ducaaMu oT 0 m1o 19,
IIOBOPOTOM TI0 IaCOBOU CTPeJKe. B HAYAIbHBEIN MOMEHT AUCKW YCTAHOBJIEHEI
B mosoxenue (0,0, 0). 3a mosoxenue ¢ HoMepoM 19 IUCK He TOBOPAYUBAET-
ca. llpu moBopoTe KaxXI0ro AMCKA HA, OJHO MOJ0XKEHUE PA3TAETCA LIETIOK.
CpaBHETE YUCJIO BO3MOXKHBIX KOJOBBIX KOMOWHAIIUU, DU YCTAHOBKE KOTO-
pBIX paszaaércsa 33, 32, 25 mMIeT9KOoB.

14.3. Ha dupme padorator P cayxamwmx. B rapaxe dupmer umeerca B
apromobumien. Kaxapii ciyxamuy uMeeT KIYd OT { aBTOMOOUIen, Ipu-
9éM KIIYH OT PasHbIX apToMoOmien pasuwee. (BygeM roBopuTh, 9TO Ka-
KB CILyKAUUL «Baageers 4 apromobwiaMu.) Kaxaon mamunon «siame-
I0T» POBHO § CTyKAIUX. [Ipu 5TOM HAOOPHI KIAIOUEH JIOOBIX IBYX CIYKAIUX
cozxepxkat He Hosee OAHOIO OJAMHAKOBOrO KII04a. W3BECTHO TaKkKe, ITO ec-
JU CIyXKAUWMi T He «BiajgeeT»y aBToMOOmiaeM L, TO U3 BCEX «BJIAIEIBLEBY
aBToMobmia [, TOABKO V OJHOTO €CTh B HAOOPE TAKOU XK€ KU, KaK y
CILy2KAIlero .

Bripasute uncaa P, B, a Takxke 06I11ee KOIMIECTBO KIIOUEH , IMEIOITNXCA
y cayxammx, depes s u t. ducaa s u t mensre, doapime 1.

14.4. PasoxuTe Ha IPOCTHE MEOKATeMM ducao 222 + 39 - 210 4 81,

14.5. s 3ammppoBaHUs TEKCTA V1Us . ..U; HA PYCCKOM S3BIKE KAXKIYIO

ero OyKBY ¥; 3aMEHWIN YUCJIOM #; COTVIACHO TalIuIe
v; | A B|[|L|E X[3|u|u|k|n|lm|[H|O|N

B E
t;00] 1123|456 |7[8[9(10(11|12(13|14|15]|16
c i

vi| P T|V] o |X Y| I |M|b|H|b|3|0|4A
t; [1718119(20(21 (22 |23(24|25|26|27(28(29|30|31|32




YCIOBUA 3ALAY OJUMIONUAT IO KPUNTOTPA®UA U MATEMATUKE 59

K xaxgomy wucay ¢; U3 mOCAeIOBATEIBLHOCTH ty,ts,. .., T, TprOABUIN
YUCAO Q; U3 NOCAECIOBATEIBHOCTH G, U2, . . - , Gf, 38 TAHHON COOTHOIICHUAMUA
a1 =1, apt1 = 3a, +4 opu n > 0. 3aTeM OCTATOK OT MeIeHNA KAz IO
CYyMMEL t; + a; Ha 33 BHOBb 3aMeHWIN OyKBOU 110 TOU xe Tabauue. [Ipu me-
PEMUCLIBAHNT AP POBAHHOTO TEKCTA HECKOILKO OYKB OBLLIN TTPOIYIIEHEI.
B pesyaprare moaydmiaocs BOT ITO:

PYXbOTCHBAMNXDAOMKC
Hauaure ucXomAHBIU TEKCT.

14.6. NmeeTca kreTuaTas 6yMara HEOTPAHWIEHHBIX PAa3MEpPOB CO CTOPO-
mon kjaeTku, pasuon 1. Ilabaomom pasmepa k HA3LIBAETCA BCAKAA ILIOCKA
durypa, cocTaBieHHAA MYyTEM COEIUHEHUA KOHIAMU IPYT ¢ Apyrom k ma-
PALTENTBHBIX WIN MEPIEH TUKYJ/APHBIX OTPe3koB miuubl 1. Feau cymecTsy-
eT oTpe3oK muHbL (0,5, TOMHOCTHIO PA3MENIAeMbId HA IIAOJIOHE, TO TOYKA
m1a0JI0Ha, 00IIMe ¢ TOYKAMU MeXKTy KOHIIAMU DTOT'0 OTPe3Ka, HA3BIBAIOTCA
BHYTDEHHUMI.

Hanaure Bce MAGIOHBI, KOTOPHEIMA MOXHO MOKPBITH BCE JUHUU KJIET-
garon Gymaru (UaGJOHBI MOXKHO IOBOPAYUBATEL U NepeBopaduBaTh). [Ipu
TIOKPBITUY PA3PEMIaeTCsa NCTOMB30BATE MIAOJIOHBI OTHOT'O BU 1A, TIPUYIEM HU-
Kakue gBa ImAabIo0HA HE MOLYT MMeTh OOUUX BHYTPEHHUX TOYeK. Paccmo-
TpUTE ABA CILy4asd:

a)k=2; 6)k=3.
XV Oaumnuada no xpunmoepaduu u mamemamure

15.1. JokaxuTe, YTO AECATUYHAA 3AMUCHL KBATPATA HATYPAJLHOO HUCIA,
HE MOXET COCTOATH U3 OMUHAKOBBIX UDD.

15.2. [as samudgpoBaHus TEKCTOB KAXKIyI0 OYKBY 3aMEHSIN Mapou mudp.
[Ipu >ToM pasHbIe OYKBBI TEKCTA 3aMEHAINCH PA3HBIMHU TTapaMu, a OJWHA-
KOBBIe — OOMHAKOBHIMU. /[aHEI 1B 3aMm(POBAHHEIX TEKCTA!

79 92 38 98 95 91 34 95 73 77 96 92 78 95 73 98 92 96 92 72 98
96 77 72 92 34 77 96 75 90 76 95 38 98 92 70 33 90 96 79 90 96
77 98 95 90 38 77 70 70 90 98 74 92 96 98 96 77 72 92 34 77 96
75 73 77 96 92 98 74 92 79 96 90 79 92 96 98 94 90 76 98 74 92
95 96 96 92 73 79 92 33 98 95 32 92 90 93 38 92 96 73 94 90 91
96 91 73 92 98 74 95 73 33 72 96 90 34 95 73 73 91 36 71 92 33
98 98 90 77 38 92 38 72 91 73 92 96 70 95 33 92 38 33 92

71 75 74 39 74 73 74 72 30 73 74 78 33 79 98 94 78 36 79 97 T2
29 78 74 96 74 92 30 38 79 70 72 94 78 79 22 92 92 79 98 37 70
92 74 94 77 74 93 31 78 74 70 39 79 71 75 94 98 70 39 97 92 72
22 23 39 78 94 70 74 76 78 94 78 78 30 77 39 94 74 75 94 39 79
38 94 70 73 79 77 79 78 39 94 75 94 70 73 75 74 76 94 39 74 96
74 76 78 74 96 79 94 39 79 71 30 27 39 79 32 71 75 74 39 74 73
74 72 74 92 71 75 94 98 35 22 92 72 22 23 39
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W3BecTHO, YTO OAVWH M3 HUX COOTBETCTBYET COOOUICHWIO HA, PYCCKOM
SI3blKe, & APYIOUM — Ha aHIVIMICKOM (B TEKCTaX CTPOYHLIE U 3aIVIABHELE Oy-
KBBI HE PA3IUYIAINCH, & TPOGEJB U 3HAKY MPENUHAHUA OMyCKaauch). Ompe-
JeIUTe, KAKON IMU(POBAHHLIA TEKCT COOTBETCTBYET COOOIIEHHUIO HA PyC-
CKOM S3BIKE.

15.3. Ilpu samudpoBaHuu TEKCTa HA DYCCKOM S3bIKE (B TEKCTaX CTPOU-
HBIE U 3arVIaBHBIE OyKBHI HE PA3JUYAINCh, & TPOOEIb M 3HAKY NMPEeNnHAHNA
OLLYCKAJIACh) KaxKAyio OykBy 3aMensau napou uudp. Ilpu sTom pasubie Gy-
KBBI TEKCTA 3aMEHAMNCH PA3HBIMYI NIAPAMU, a OTMHAKOBBIE — ONHAKOBBIMU.
Hanaure Bce BO3MOXKHLIE MECTA Pacoaokenusa caosa [I0IBE3] B ucxosHoM
TeKCTe 0 MM POBAHHOMY TEKCTY:

92 97 36 72 97 92 70 73 97 90 97 72 38 39 74 76

97 34 79 78 97 70 76 74 72 74 73 74 76 70 70 97

76 74 96 74 37 39 75 97 70 39 74 79 39 37 71 74

98 35 94 90 98 97 94 96 74 98 74 76 97

15.4. [leETpasbHBIN 3aMOK AaBTOMOOWIA OTKPHIBACTCA U 3AKPHIBACTCA ¢ TI0-
Mowubio Opedaka. IIpu nomyyenuu curnana Gpeska 3aMOK OTKpbiBaeTcs (ec-
/M OBLI 3aKPHIT) WU 3aKPHIBAETCA (€CaM OBUT OTKDHIT). B Openke u 3amke
nverores cuéryarky (HasoséM ux CB u C3), Ha KOTOPLIX M3HAYAILHO OBI-
JIO BRICTABJIEHO OMHO U TO ke wyucao. [lycte N — Texymee 3uadenne CB.
[Ipm naxxaruu va kuonky 6penxa CB meuser suavenue va N + 1, crapoe xe
sHadenue N B 3amudpOBAHHOM BHI€ nepenaéres 3aMKy. MukpokoMnbioTep
3aAMKa, PACIIA(POBLIBAET MOIYIEHHBIM CUTHAI M HAXOJUT IM(JIO, TEePeIaH-
noe 6penkoM. Ecau 310 wmeno paBHo mau npesocxoaut 3uadenue C3, To
3aMOK cpabaTbiBaeT, a sHadenue C3 cramosurcea N + 1. Ecam pTo «mcao
OKAa3BIBAETCA MEHBIIE WK TpU PacudpOBAHUEA OOHAPYXKUBAETCS OIIAG-
Ka, TO 3aMOK OCTAETCA B MPEKHEM COCTOSHUU. 3JI0YMHBIILIEHHUK CTOCOOEH
a) 3aIOMMHATH CUTHAJIBLI OPEKa, 0) IOCTABUB IIOMEXY, NCKAKAThH CUTCHABL
Opeska (Ipy >TOM CaM 3J10yMBIIVIEHHUK [OLy4aeT CUrHAL 0e3 UCKAKEHUN ),
B) MOCBUIATH 3aMKY PAHEE 3AMOMHEHHBIE CUTHATBL. Kak 3J0yMBIIUIEHHUKY
OTKPBITH 3aMOK? AJropuTMbl 3ammdpoBaHus U PACIIA(DPOBAHUSI €My He-
M3BECTHHI.

15.5. [as Bcex p € (0;1) HAUgUTEe MUHUMAJILHOE 3HAYEHWE BHIPAYKEHUS
(1 + x2) -p+ 23 - (1 — p) npm ycraosum, 910

DN0<z <0<z <;0<23<1,

2) 1 + 22 + 23 =1,

3) 1 < @25 T3 < 325 22 (L —p) <21 - p.

XVI Oaumnuada no xpunmozpaduu v mamemamure

16.1. Byxsor ¢pparmenTta masectHoro cruxorsopenunsa P.U. TioTuesa 3a-
MEHEHBI HEKOTOPLIMHU OYKBAMU TaK, 9TO PA3HBIM OYKBAM COOTBETCTBYIOT
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pasHble OYKBHI, 8 OAWHAKOBEIM — OamHaKoBHIe. [Ipobenabt Mexny croBamu
¥ 3HAKU [IPEIMHAHUA COXPAHEHEL.

I'vrov Dwb66wn 31 2109064,

H@zuaron wpuwws 34 wublduwsen:

I stiwy, 10610ptisono 6enes —

C Dwbown v0ua10 8106I4BI0 Cliuea.

BoccranoBure »TOoT pparmMent.

16.2. Kpunroma u3o6pén yCTPOUCTBO, KOTOPOE MO3BOJIAET BEIYUCIATH
cpenee apudmerunieckoe 00X 9 umcen wiam a06bx 223 umcen. Kax
MPABUIBLHO UCTONB30BATH 3TO YCTPOUCTBO, YTOOBI HAUTU CpemHee apud-
meruaeckoe aobrx 2006 wucen? Ipu meobxommmocTu Kpunroma moxer
JIOIIOJHUTEJNbHO IIPOBECTH ONHO AeNTeHUE U OTHO YMHOXKEHUE.

16.3. /lna sammdpoBanusa COOOIMEHNA HA AHTIMUCKOM A3BIKE COCTABIAITCA
oBe Tabauuel pasmepa 5 X 5. B kaeTku kax o Tabauibl B HEKOTOPOM HO-
PAIKE 3AUCHBAIOTCA OYKBBI YKOPOYEHHOTO AHIVIMICKOrO andaBuTa (B KO-
TOPOM OYKBLI ¥ U W OTOXIECTBAEHBL) TaK, ITO KaX 1as OyKBa BCTPEIAeTC
B KaXKJ0U TabInIle POBHO OJVH pa3. ByKBY, PACIOMOXKEHHYIO B i-U CTPOKE
u j-M croxbie B mepBon Tabuauile 0003HAMUM {€pe3 @, & BO BTOPOH Tab-
mane — depes b;;. Ilpm sammdposarmu coobmerne pasbuBaeTCsa Ha IaPEL
TMOAPAT UAYIIIX OYKB M KaKIaA Tapa 3aMEHAETCA APYTOU TApOu CJAELYIo-
uwmM o6pasom. Ileppas Oyksa mapbl umercs B mepsou Tab/auile, a BTOpast
OykBa — BO BTOpOU Tabauue. Eciu mapa umeer Bun a;;byy,, To mpu i # [
OHA 3aMEHAETCS HapPOU bjyayj, a npu ¢ = [ — napou bjja;y,. B pesyibrare
3amm@poBaHNA YKA3aHHBIM CIIOCOO0OM COOOIIEHNA
cryptographicalgorithmnm
OBLI MOJIYYEH OIUH U3 CAEIVIONMX Mu(pPTEKCTOB:
pabdgliurcavthotueadsp,
dszquphsbgijdbmhps juin
Omnpenennte, kakon nmenno. OTBeT 0OOCHYUTE.

16.4. Ilycte ay, as, a3, ... 1 by, ba, b3, . . . IMCJIOBBIE MOCAEIOBATEILHOCTH 1€~
puogor 16 u 2006 coorseTcTBenHO. HananTe mepuno mocaeoBaTeIbHOCTH
ay,by,as,be,as3,bs, ... (Ilepuogom nocaeoBaTeILHOCTH X1, T2, L3, . . . HA3BI-

BAETCA TaKOe HAMMeHbIllee HATYPATbHOE IuCIo T', 9TO s BCEX HATYDATb-
HBIX 70 BEPHO PABEHCTBO Lyt = L)

16.5. BunabsapgHble MAPHL IVIOTHO YJAOXKEHBI B PABUIBHBIN TPEYTOJbHUK C
ocuoBaumem m3 2006 mapor. Ha xaxgom mape mamucano wucao. Cymma
TPEX 4YmCcen, HANMCAHHBIX HA [IapaxX OPU BEPIIMHAX UCXOJHOTO TPEyrOJb-
HUKA, 8 TAK¥kKe JIOOLIX TPEYTOJIbHUKOB CO CTOPOHAMY, MAPALIENLHBIMY UC-
xogHOMYy Tpeyronbauky, pasHa (. Kakue quciaa moryT 6bITH HAIXCAHBL HA
mapax?
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16.6. 3amoaHuTe HEOKPAIICHHBIE KISTKN Ta0AUIEl mudpamu oT 1 10 9 Tak,
9T00BI CyMMa IU(P B KaXKI0U HEOKPALIEHHON IOPU30HTAN COBIAJIA C Y-
CJIOM, CTOSIIM CJAEB3 B BEPXHEN YaCTU OKPAIEHHOTO KBAAPATa, 8 CyMMa
urdp B KaxK 0! HEOKPAIIEHHO BEPTUKAIA — C IUCJAOM, CTOAIIUM BBEPXY B
HIDKHEH JaCTHU OKPAIICHHOrO KBaApaTa. lIpu 5TOM B KaxKIOU HEOKDAIICH-
HOU FOPUBOHTAMM U BEPTUKAIN HU OJHA U3 Hudp He NOKHA IOBTOPATLCA.

30\|24 8 19
16 3
22
35
) 17
25 9
26
13 20
11
17
16 \|5 17\|8
21 24
10 15

XVII Oaumnuada no kpunmozpaduu u mamemamure

17.1. Coo6Imenne Ha PYCCKOM SI3BIKE 3aUCaHo B 6 cTpok. B kaxgou cTpo-
Ke, KpOMe TOCJAeIHeN, POBHO 18 6ykB (6YyKBBEL B CTPOKAX CTOAT TOYHO APYT
nog gpyrom). Jus 3amumdposanus cOOOLIEHU KaXKAYIO ero OyKBY 3aMeHU-
JIU TIAPOU TP B COOTBETCTBUU C €€ TMOPATKOBHIM HOMEPOM B aahaBUTE
(A —wua01,B—ua 02, ..., 1 — ua 33). B pesyabrare noayquiacs rac-
auna madp, B KOTOPou 36 CTOJAOIOB. 3aTeM DTy TAOJUIY PA3NeTUId Ha
BEPTUKAILHLIE [TOJOCEL II0 TPHU CTOJ01a B Kaxgou. [locuae gero mosoce me-
PeCTaBUIN B HEKOTOPOM IIOPANKE. HO.TIy“II/IJII/I BOT YTO:

316 001 190 014 013 150 171 240 120 131 105 614
010 810 050 610 012 161 121 200 614 120 401 117
619 501 172 327 171 041 061 221 010 033 801 016
115 313 192 312 030 130 160 103 210 013 620 016
512 060 061 250 061 825 16 103 310

BriacauTe, KaKOu TEKCT OLLT 3alnupPOBaH.

17.2. Ilycrs Cp(a,b) = abab. .. ab — uenoe 4uciao, LeCATUIHAS 3ALUCH KO-
TOPOr0 00PA30OBAHA T-KPATHEIM TIOBTOPEHMEM aphl 1udp a u b, e a # 0.
Beuicaure, npu kaxux n aucia Cp(a,b) nexsrcs va 21 npu no6erx 3uaxde-
HUAX a 1 b.
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17.3. TexcToBoe coobiieHue 3ammudpoBaHo creayommM obpaszoM. Han ero
OyKBaMu HAQIUCHLIBAETCA YUCJIOBAA OCJIEIOBATENbHOCTE, 0Opa30OBaHHAA 1€~
pUOIUYEeCKUM TOBTOPEHMeM IecTu mudgp, obpasyiommx naty. HampuMmep,
mectépka uudp 181107 oreewaer zare 18 mosabpsa 2007 roga. Ilocae sToro
Kaxaaa OyKBa COOOIIEHUA 3aMEHACTCA OYKBOU, IUKINIECKU OTCTOAIIEN OT
meé B andaBuTe CIPaBa Ha YUCIO OYKB, YKa3aHHOe MudPON HAJ HEN.

MoxKHO Jiu IPOUTATDH 3aM(pPOBAHHOE TAKUM 00pa30oM COOOIIeHIe
TOIUEPXEMAACOCTBOTXXIOH
ecaM HeM3BeCTHA AaTa €0 HAMCAHUI!

17.4. Coobimenue Ha PyCCKOM fA3bIKe, cocTosmee u3 63 GyKB U BOCKJIMIA-
TEIBLHOTO 3HAKA, 3AMM(POBAHO € UCTIOIB30BAHNEM TaK HA3BIBAEMOU (TTOBO-
POTHOU PEeméTKNy, KOTOpas MPeIcTaBiseT cobon Tpadaper, H3roTOBIEH-
HBIU U3 KBaAPATHOTO JUCTA KIeTIaTON OymMaru pasmepa 8 Ha 8. B Tpada-
peTe HeKOTOpHIM 00pa3oM BLIpe3aHbl 16 Kie-
tox. OgHa cTopoHa Tpadapera IOMedeHa.

Ilpu wmanoxenun Tpadapera Ha UUCTHIN
JUCT OyMaru YeTHIPbMSA BO3MOXKHBIMU CIIOCO-
6aMu (LIOMEYEHHOU CTOPOHOU BBEDX, BIIPABO,
BHU3, BJIEBO) €I'0 BLIPE3bI IOKPHIBAIOT BCHO [0
a6 KBAIPaTa, IPUIEM KaXKI1ad KICTKA OKa-
BBIBAETCA MO BLIPE30OM POBHO OJMH Pa3.

S| E|&
Hlo|w|o |18 |E |<
P |le|r|Clolae

vl |r[T|lae|n

=

BykBBbI CcOOOMmIEHNS TOCTPOYHO BIUCHIBA-
I0TCA B BhIpe3nl Tpadapera (CBepXy BHU3 U
CJIeBa HANPaBO, NMPU DTOM TPOOENBl MeXTY
caoBaMu uruopupyiorcs). Iocae Toro kax Oy- Puc. 10
KBBI COOOIIEHU 3AMOJHAT BCE BEIPE3HI Tpada-
pera, Tpadaper pacnoiaraeTcs B CAEAYIOUIEeM [I0JOXKEHUU (COIVIACHO yKa-
3AHHOMY BBIIE MOPAAKY) W T.A. Pe3yabrar 3ammdpoBaHUA COOOIIEHUA
MpeCTABIEH Ha pUcyHKe. Hamaure ucxoquoe coobIeHue.

o|o|% |v|s [N |H |

T lglo|H|w|lz|lc|®

S|P v |oe|® |8
alololr|o|ld|lalo

e
I
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17.5. B 3panuu saxogurces BoceMb cepBepoB. OHU PACIOIOKEHBI B BEPILIU-
HaxX Ky0a. DTU CepBephl OOBEANHEHBI B C€Thb, TPUYIEM [BA CEPBEPA, COEIU-
HEHBL JUHUEH CBA3W «HAIPSIMYIO» B TOM U TOJBKO TOM CJIy4dae, KOTJa OHU
COOTBETCTBYIOT ABYM COCEIHUM BepmmHaMm Kyba. Kpome Toro, nBa ms >Tux
CEpPBEPOB COEAMHEHBI JOMOJHUTEIBHO 110 PAIMOKAHALY.

KaKOQ HaMMEHBIIEE YNCJI0 OCHOBHBIX JII/IHI/Iﬁ CBA3N HpI/I,Z[éTCﬂ BBIBECTH
"3 CTPOA 3JOYMBINUVICHHUKY, MOJd TOT'O ITOOBI noTepAlIach CBA3HOCTH CETHU
(T.e. CTaHET HEBO3MOXKHO TOCTABUTEL MHQMOPMANMIO C OJHOTO U3 CEPBEPOB
HA IPYTOU, MaXkKe Iepe3 CePBEPLI-TIOCPETHUKN).

17.6. PasnoxunTe Ha mpocThie MEOKETeIN 1ucio 32°+3%+1, ecan ussecTHo,
4TO OHO AeauTCsa Ha 167.
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XVII Oaumnuada no xpunmozpaduu v Mamemamure

18.1. Crpoka ITUY AAM/JI noryena nepecTaHOBKOU OYKB B HEKOTOPOM
caose. MeeTcs mocie0BaTeNbHOCTE IHUdP, 33, TAF0IIAA TOPSTOK, B KOTOPOM
HAIO0 BBEINUCATHL OYKBEI CTPOKH AJIA IIONY9IEHMA MCXOTHOTO CIOBA. Kaxnas
udpa 3aMUCHIBATACE B TPAMOYTONBHEBIN MAGI0H pasMepa b Ha 3 MUKCeIen

" {72Y45E1HS

[Tpu mepemade 4acTh NUKCETEH HA MECTAX, OJUHAKOBBIX IS KaXK[TOU LHd-
¢pE1, cTépanck. [loayanmaocs BOT 4TO:

BoccranoBure ncxosHOe CIOBO U IEPEXBAYMEHHYIO [I€DECTAHOBKY.

18.2. dpasa Ha PYCCKOM A3BIKE 3aIUCAaHa MBA pasda TmOApIa 6e3 mpobeaoB
¥ 3HAKOB NIPENUHAHAA U 3amndpoBana ¢ nomopio mudpa Buxkenepa. Jas
3amupOBAHNA BEIOMPAECTCS JETKO 3aIIOMIHAEMOE KII0UEBOE CJIOBO HEOOIb-
mwon gauHbL. 1lycTs ki, ks, ... — TOCIEIOBATEIBHOCTE OYKB, 0OpasoBaHHAA
epUOINICCKUM HOBTOPEHUEM 3TOrO CIOBa, U t1,l2,... — NOCACLOBATECNb-
HOCTH GYKB, MPEACTABIAIONAA OO0 AaHHyo (pasy. Torga pesyabraTom
samm@poBaHusa PPA3LL ABIAECTCA MOCIEI0BATEILHOCTD S1, Sg, - - ., B KOTOPOU
$; — OyKBa, TIOPAIKOBEIM HOMED KOTOPOU B anhaBUTE PABEH OCTATKY OT
JeneHus Ha 33 CyMMBI HOPAIKOBEIX HOMEPOB B aspasute OykB t; u k;.

N3BecTHo, 9T0 coobinenne ObLI0 3aIU(POBAHO € UCIOIL30OBAHAEM KO-
EeBOT'O CJOBA U3 TATH OYKB. Pe3yabTaToM 3ammdpoBaHUsI ABIAETCI TOCTe-
IOBATEIbHOCTD

MXJTITUGLE AN MIICTIT AUBIIEbAN0JIILY SHAEMXJT
BoccTanoBuTe ncxoIHOE COOOILIEHNE U KIIOUEBOE CJIOBO.

B 3agade nCmoan3yeTca TIOIHBIN PYCCKUU anpaBUT, KOTOPHIU MBI TIPU-
BOJUM BMECTE C IOPATKOBLIMU HOMEDPaMU ero OyKB (HaIWHAA C HyJIs):

A/B|B|T|L|E|E|X|3|K|!|(K|N|M[H|Q|I|P|C|T|V|0|X|L|Y|LLHDH|b3 04
01 4|5(6|7|8|9|10[11|12(13|14|15|16/17|18|19|20|21|22|23|24|25|26|27|28|29(30(31|32

M)
w

18.3. Ha KOCMUYECKON CTAHIWH, COCTOAMEH M3 OTCEKOB (KPYIVIBIX KOM-
HAT) U COEQUHSAIOUINX UX KOPUIOPOB, IPOU3OLIET COOM 2IEKTPOCHAOKEHU,
B pe3yJbTaTe 4ero CBA3b ¢ pOOOTOM, PAOOTAIOIINM HA CTAHIINM, IPepBa-
aack. [locse BoccranoBreHus pabOTHL CTAHIINN BBLICHUIOCH, 9TO [BUKEHUE
IO KOPU,I0PaM, TTOJOBUHA U3 KOTOPHIX OKA3AINCH HEOCBEIIEHHBIMU, BO3MOXK-
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HO TOJBKO IO HAIIPDABJICHUAM, YKAa3aHHBIM Ha CXEMe, 1 3aHUMaeT 1 MUHYTY
I KaXKIOr0 Kopuaopa. IIpu 3ToM HEm3BECTHO, B KAKOM OTCEKE HAXOIUT-
csa pobor. PoGoT ynpaBiseTca KOMaHIAMYU U3 HYJEU W €IUHUI], TPU 3TOM
0 cooTBeTCTBYET IOBMKEHUIO IO OCBEIIEHHOMY KOpPHIOpPY, a 1 — mo He-
oceeméunoMy. Ilepenante KoMauLy poGOTY, KOTOPasA MPUABEAET €0 U3 JI0-
6011 KOMHATHL B J1aboparopuio (rge Haxoaurcs Beixon). C MoMenTa Havasa
IBUXKEHUA POOOTA ero >HEepTOoCHAOKEH!A XBATUT He Oojee TeM Ha & MU-
HYT.

18.4. B 6ecxonevnon nocaegoBareasaoctu uudp 2,0,0,8,0,8,6. .. kaxgaa
undpa, HAYUHAA C [IATON, PaBHA MOCICIHEN IMppe B JeCATUIHON 3AIMUCH
CyMMBL 9eTLIPEX mpenpraymmx nudp. JokasaTb, 9TO B 3TOU HOCIEIOBA-
TEeTLHOCTH BHOBL BCTPETATCA TOAPAL uaytme nudps 2,0, 0, 8.

18.5. /lna mabmonenusa 3a cTpanon Kpumronasanen 3amyilneH pasBeabIBa-
reapubin cnytHuk. Crpana Kpunronangus umeeT GpopMy OpAMOYTOJbLHU-
ka. [Ipy 5TOM COyTHUK HAXOAUTCA Ha paccToanuu 700 KM OT OJHOUW BEp-
[IMHBI TPAMOYTOJBHUKA, HA paccTosHuu 330 KM OT TPOTUBOIOIOKHOUN BEP-
[MIMHBI OPSAMOYTOJbHUKA U Ha paccTosHuu 650 KM OT TPeThel BepIIUHEBI
MPAMOYTOILHUKA. HauTu paccTOAHUE OT CIyTHUKA [0 I€TBEPTON BEpIM-
HEI IPAMOYTOJBHUKA.

18.6. Yucmo n npeacTaBAAECTCSA B BUAE MPOU3BEICHUA IBYX TUCET 1L = P - (.
Haumaure pTu Yucaa u TpUBEINTE PEIIEHNE, eCIN U3BECTHO, ITO

a) n = 40003200063, a p — ¢ = 2;
6) n = 40000398401, a p, ¢ — mpocTrie u |p — ¢| < 100.
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2007 2008
18.7. demntca qu wmeno 22 37 2009 1 ua 11557

18.8. s sammuppoBanmsa COOOIMEHN HA PYCCKOM S3LIKE €r0 3aIuChIBa-
0T B OHY CTPOKY 0€3 MpOOEeIOB U 3HAKOB MPENUHAHUA. JAraBHbIE OYKBEI
BAMEHAIOTCA HA CTPOYHBLIE. B MOIYYUBINENCA TENOYKe GYKBBI HYMEPYIOTCA
caeBa Hanpapo gucaamu oT 1 no L. 3amudpoBanue npoOUCXOquT Iy TEM IIe-
PECTAHOBKY OYKB MCXOTHOU MEMOYKH 10 CICAYIOMEMy npasury. Pukcupyem
[IBA HATYPAJBHBIX 4nciaa @ u b. BykBa ¢ HOMEPOM 1 B UCXOJHOU IETIOYKE
MOMKHA B 3AA(POBAHHON TETIOYKE UMETh HOMED, PABHBIA OCTATKY OT J6-
aeHust qucaa a - n + b va L (¢ ognumM uckiodenueM: ecau a - 1 + b Haneno
neuTca Ha L, To ocTaTok nomaraerca pasaeim L). Hampumep, ecaun giuaa
merouku L = 25w a = 9, b = 11, To Tperba GyKBa UCXOTHOU IEMNOYKA
OyleT TPUHAIIATOU B 3amudpOBanHOu enouke (T.x. 9-3+ 11 = 38, a uu-
cao 38 paét octarok 13 mpu genenum Ha 25). U3BECTHO, 9TO B PE3yJIbTATE
[IPXMEHEHUs dTOr0 MeTOa 3aumppoBanusd K ernoduke n3 43 6yke
CBETHTHE3HAKOMAA3BE3[aCHOBAMHOTOPBAHNOTLOMA
OBLTa TIOTyYIeHa IETTOYKA
TAHTOEOHCOOB3MEBTPANA3EeIBMAAHTOAHC3ANMHOHBK
IIpy >TUX Xe 3HAYCHUAX a, b MPOBELCHO 3AMMN(POBAHUEC €IIE HEKOTOPOU
uermouku u3 38 6yks. Iloayuwiocs BOT 4TO:
BUAXBBPIMAOAO0A0LLCEMAPOUBBOEO3TOOGHS0
Hangure spadenus a u b 1 BOCCTAHOBUTE MCXOMHOE COOOIICHNE.

18.9. Ha xogoBoM 3aMKe uMeeTcs KPYIVIBIA IUCK ¢ puckon. Bokpyr aucka
HaHeceHsl yucaa ot 0 1o 99 mo wacosou crpenke. /g ynpaBieHus 3aMKOM
€CThb [B€ KHOIIKH: «BIPABO» W «BJEBO». lIpm HAKATWM HA KHOIKY «BIpa-
BO» JWCK BPAIIAETCA Ha 43 MeJeHna 1o 9acoBOU CTPEIKE, TIPYU HAKATUN Ha
KHOTIKY «BJIeBO» — Ha 20 meneHU OpoTHB 4YacoBou crpenku. Kaxkmas ua
DTUX OTMEPAIINU BHITIOJAHASTCA 3a 1 cexkyHnay. U3HavaIbHO 3aMOK yCTAHOBICH
Ha gucao 0. 3aMOK OTKPBLIBACTCS MPU €ro YCTAHOBKE Ha 9ucao 50 — Kio4
3aMKa.

a) 3a KAKOe HAUMEHBINEeEe BPEMA MOKHO OTKDBLITH 3aMOK MPU JAHHOM
xirove 507

6) JokaszaTb, 9TO 3aMOK MOXKHO OTKPBITH IIPU JIO0OM Kitode (KIHT —
qucao ot 1 1o 99).

B) 3a Kakoe HauMeHbIIee BPeMsA MOXKHO TapaHTUPOBAHHO OTKPHITEH 3a-
MOK TIpH7 JTI000M KJIHOYe?!

18.10. PemmuTh ypaBHEHHE IPHU BCEX 3HAYMEHUAX [TAPAMETPa d
2t +22% —42® —2(a+ Dz — (a —3)(a+ 1) = 0.
18.11. [Ipu xakux 3HAMEHUAX TTapaMeTPa @ YPABHEHUE
4(da — 1D2® +2(da + (x> + Do+ (a+ 1)(2* +1)* =0

MMEeT POBHO YETHIPE PABIUYHBIX PEIICHUA?!
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XIX Oaumnuada no xpunmozpaduu v mamemamure

19.1a. IloacumTanTe, CKOIBKO BCETO CYIIECTBYET HATYPAILHBIX TUCET, KO-
TOpBIE HE MPEBOCXOAAT Yucao 841 u He UMET ¢ HUM OOIIUX AeIUTeNeH,
OTJINYHBIX OT 1.

19.16. UzeecTHO, uTO umcao N = 202718099 samiaseTcsa TpOU3BeIeHUEM
[OBYX IPOCTHIX YHCEI P U ¢, & KOJUIECTBO HATYPAJBHBEIX GUCET, MEHBIIIX
N u m3ammuO npocThix ¢ N, pasuo 202687920. Hanaure ducaa p u q.

19.2a. /[na sammdpoBanus (ppaswsl ObLT

B3AT KyOwk Pybmka ¢ HaHeCéHHBIMEU HA, A B

rpaHax pycckuMmu OykBamu. Pazséprka ky- d

Omka moKasaHa Ha puc. 12. 3arem rpanu B r
LOC/Ie0BATEIBHO IIOBEPHY.IM IO 4acoBOH | Jf Elu nlo o
cTpenke Ha 90° ompegenéHHOE UUCIO Pas: K T 2

rpalb 1 — IecTh pa3; I'paHb 2 — TpH pa-
3a; TPaHb 3 — OMUH Pa3; I'PaHb 4 — TeTHI-

pe; rpaHb 5 — aBA U, HAKOHEI, rPaHL 6 — y X
IATE pa3. 3aTeM Kaxkaas OYKBa (ppashl Ha- 3
XOOUJIACH HA IPaHu KyOWMKa M 3aMEHsLIACH m I
OyKBOU DTOU K€ IPAHY, CAEAYIOIIeH 33 Hel 5 . o
0 YaCOBOU CTpeake (HampuMep, Ha puc. 12

OyxBa A nepexonur B 6ykBy B, Gyksa Il B C). !
BykBoi, Haxoaammeca B IEHTPE I'PaHU, HE 10 A
3aMEHSAIOTCSL.

B pesyaprare moayumnach cTpoka: Puc. 12

OEXIMAITPMKILOOIINM.
[IpouTuTe ucxoaHOE COOOIIEHUE.

19.26. [na 3ammdpoBanusa Gppas3bl ObLT B3AT KyOuk Pybuka ¢ HaHeCEHHBI-
MM Ha IPaHAX pycckuMu OykBaMu. Pa3zBépTka KyOuKa IOKa3aHa Ha puc. 12.
Tpu ero rpanu moBepHyaM O dacoBou cTpeike Ha 90°. [Ipu »ToM rpanb
C MEHBIIINM HOMEDOM [IOBOPAYMBAIACH PAHBIIE, YeM I'DAHB C OOJBIIIM HO-
MepOM. 3aTeM Kaxkaad OykBa (ppasbl HAXOAWIACH HA TpaHU KyOWKa U 3a-
MEHAIACH OYKBOU DTOU K€ I'DaHU, CASAVIOIIEN 3a Hel [0 YaCOBOHM CTPEJKE
(manpumep, Ha puc. 12 6yksa A nepengér B 6ykBy B, Oyksa Il B C). Bykser,
HaXOSIINECS B IIEHTPE I'PAHM, HE 3aMeHsInchb. 3BecTHO, YTO mepes wmm-
¢dpoBaHueM 3anaTas BO (ppase ObL1a 3ameneHa Ha 3T, Touka — Ha TUK,
TIpOo6esbl TPOMYCKAINCh. B pesyapTaTe moaydIuiach CTPOKa:
ETNIOELPUTCT XX3TAIICTAIIICEUCTYK.
[IpouTuTe UcxoaHOE COOOIIEHNE.
19.3. [lasa nepenaxu cooOmeHusa Ha pycckoM s3bike Kpoxkonua [ena n Yeby-

PallKa BLIIOJIHAIOT CICIYIOIIUe 1eucTBuA. Kax IL 13 HUX BLIOUPAET CBOIO
TIOCAEeIOBATENHLHOCTD, COCTOANIYIO U3 IENbIX Yncea B nmpeaenax ot 0 g0 32,
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[IIMHA KOTOPOU pPaBHA, JJIuHE COOOIIeHUA. BYKBEI COOOIMIEHUA 3aMEHAIOTCA
YUCJAAMHI IO Tabaule.

AlB[B|r|olEJE[x[3[u|[[k|n|[mM|[HE|[O[DO
123456789 /10]11]12]13]14[15[16][17

PIC|T|V|@|X|O|4Y|D|N|D|H|b|>|0|4A
18(19(20(21|22|23(24|25[26|27|28(29|30|31(32| 0

Cuadana Tena mmdpyer coobineHne, UCIOAb3ysa CBOIO [TOCJAEJ0BATEIb-
HOCTb. [/ »TOTO YUCIOBOE 3HAYEHWE TEPBOU GYKBHEI COOOIIEHWA W TIep-
BO€ YHCJIO €r0 IMOCIEIOBATENBHOCTH CKJIAIBIBAIOTCI, & MOJIYYEHHAS CyM-
Ma 3aMEHSEeTCSA OCTATKOM OT [eJEHUs HA 33 U BHOBB 3aMEHSETCA OYKBOU
mo Tabaune. 3aTeM DTa MPOLUEAYPa HOBTOPSETCA MJIA BTOPBIX, TPETHUX
¥ T. A. 9UCEJI COOOIIEHWS U HOCIEAOBATEILHOCTH. [[oMyYeHHbI Pe3yIbTAT:
EJIMCYBIIONLOMOBHIIEMO nepegaétcea Yedypamxe. llocae sToro Yebypar-
Ka mu@pyeT NOLYIEHHOE COOOIIEHNE ¢ IOMOIIBIO CBOEU MOCAEOBATEALHO-
cru. [loaygaercsa crpoka BAIBIPESSTRUHNUTBOECLUX. Ty CTPOKY OH M Tie-
penaét I'ene.

lena BBIMUTAET U3 YUCIOBBIX 3HAYEHUU OYKB HOLYIECHHOT'O COOOIICHUS
“ICIA CBOEH TOCIEA0BATEIHOCTH (K OTPUNATEILHON PA3HUIE PUOABIAECT-
cst amcao 33) u nepenadT pesyanTar XbHXATCKHAMIBAMBIZEBL ey parike.
Kaxkoe coobmenne sammudposas Kpokogunr [ena?

19.4. /lnsa goctymna K obieMy mouToBoMy sumky B Uarepaere Karsa n FOpa
noab3yioTea napoieM CBEYA. Kara pemaer cMEHUTE 3TOT HaPO/Ib HA, HOBLIN
(coBO PyCCKOTO A3bIKA U3 IATH OyKB). HOBLIM Mapoib TEpesagTea mo ce-
1 HOpe B sammdpoBanHOM Buge. 3amudpoBaHUE OCYIIECTBIAETCS TaK.
[Teperre 6yKBBEL HOBOI'O M CTAPOrO [IAPOJIA 3AMEHAIOTCA IUCAAME COIVIACHO
Tabauue u3 3agadu 19.3. 3areM 5TH YMCIA CKIAIBIBAIOTCA, & MOJYIeHHAA
CyMMa 3aMeHseTcs ocTaTkoM oT gerenus Ha 33. TaxuMm xe obpaszom no-
CTYTAIOT CO BTOPHIMU GYKBAMU TAPOJEH, 3aTeM ¢ TPeThUMHU U T. 1. [locae
pacumdposanus KOpa noay«dunt HeduTaeMBIU TapOJib U3 AHTVIMUCKUX OyKB:
SARCL. Oxasanoch, 9To mporpamMma pacimdposanua KO pol ObL1a HACTPOEHA,
Ha paboTy ¢ anruuickuM aapasuToM. IIpu sToMm nepen pacmmudpoBaHreM
[IPOrpaMMa 3aMEHIA YNCIOBLIE 3HAYEHIS IOCTYIINBIIET0 A POBAHHOIO
IIapoJIA U CTAPOr0 MapOJIA OCTATKAMU OT JejeHud Ha 26, a pacmudpoBanue
BAKJIOYANOCH B HAXOXK EHUK KX PA3HOCTel (K OTPULATENLHOU PA3HULE [IPU-
6ABJAIOCH dUCIO 26), KOTOPHIE IPABOAWINCH K OYKBEHHOMY BHUIY COTVIACHO
Tabauie

A/B|C|D|E|F|G|H|I|J|K|L/M|N|O|P|Q|R|S|T|U|V|W|X|Y|Z
112(3(4]5[6|7(8|9|10(11{12|13|14|15|16|17|18|19|20(21(22|23|24|25| 0

IMomorure FOpe moHATH, KAKOU HOBBIA MAPOIL yecTaHOBMIA Kars.

19.5. Toprosuie apromMarsl B KpunTonmanuy NpuHAMAOT MOHETKH HOMU-
HAJTOM TOJBKO B 3 U 7 €MUHUII. YKAXKUTE BCE IEHBI, KOTOPHLIE HEIb3sA YCTa-
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HAaBIMBATHL HA TOBAapLI, IPOJABaEMbIe YePE3 aBTOMATEHI MOLOOHOIO BHIA.
ApToMarThl ciady He HaKT.

19.6. /lau tpeyroasauk AABC, B koropom AB =99, AC =71, /BAC =
= 67°. TpebGyeTcss TOABKO € TOMOIIBIO MUPKYJISA U JUHEUKA TOCTPOUTH TPe-

yroasuuk ADEF co croponavu DE = 101, EF = 73 u ynioMm MexX 1y HAMA
/ZDEF = 51°.

19.7. Yernipe (ppasbl HA PYCCKOM S3BIKE 3AMUCHLIBAIOTCA 0€3 3HAKOB Ipe-
MUHAHUA 1 TIPO6enos. [lna sammudpoBanna KaxkI0U Hpassl UCTOTB3YIOTCA
HEU3BECTHEHIE IOCJHELOBATEALHOCTH LudpP Z1,Zs,... DYKBEL BO ¢pase mo-
CTeOBATENBHO 3aMEHAIOTCA HA Maphl NU(P COIVIACHO TabJIUIe U3 331U
19.3 (kx oAHOPA3PALHBIM YUCIAM CJIeBa gonuckiBaercs (: HanpuMep, A GyneT
samensaTbes Ha 01). 3amudposanue cOCTOUT B IPEOOPA3OBAHUU IIOJLY TUB-
encs CTpoku 1mdp o caeayoieMmy mnpasuay. K mepsou mmdpe crpoxu
npubaBiageTcsa nudpa £ U 3aMUCHIBACTCA HOCAeIHAA TU(dPA CYMMBL, IOTOM
KO BTOPOU Tupe CTPOKU MPUOABIACTCSA Lo W TAKKE 3AMUCHIBACTCA TTOCTE]-
Has mupa cyMMeL 1 T. 1. Pesynbrar 3ammdpoBaHus BEIIVIA AT CJIELYIOMIMM
obpasom:

1) 0436389637110156289614062778022668915272874106897713780236,

2) 903913973306253415922423357601144271609271,

3) 17915094077497245567822036742365175971,

4) 37035325199253279170859097506579819015871949450238348350004529224.

UsBecTHO, 9TO ABe Ppassl 3aM(POBAHLL ¢ TIOMOIIBIO OTHON U TOU ¥Ke IO~
CJIEOBATENBHOCTHU. YKAXKUTE, KAKUe UMEHHO (OTBET O0OCHYUTE).

19.8. M3BecTHO, 9TO TPU HUUCAA G1,0d2,03 OBLIA IIOJYSEHBI CJAEIYIOMIAM
obpazom. Cuadana BuIGpanu HaTypagbHoe wmcio A um manumm umcaa A; =
[Al16, A2 = [A/2]16, A3 = [A/4]16, rie [X]16 — OCTATOK OT KENEHUA LEJIOU
gactu uncaa X Ha 16 (mampumep, [53/2]16 = 10). 3areMm OBLIO BHIGPAHO
nesoe ducao B Ttakoe, uto 0 < B < 15. Yucana A, Ay, A3 u B 3anucaiu
B ABOMYHOU CHCTEME CUUCICHUS, T.€. TPEACTABWIN KAXKIOE U3 HUX B BUIE
CTPOKU U3 HYJEU U eIUHUI JIVHGLL 4, TPUNUCHIBAA CJIeBA HEOOXOMUMOE TUCIO0
umynen. Takue menovku yCaoBUMCS CKIAIBIBATH HOCUMBOABHO «B CTOJOUKY
6e3 TePEeHOCOB B CICAYIOMNY paspag contacuo mpasmiy: 1+1=0+0=0mu
04+1=140=1, a camy onepaunuio TOCEMBOJILHOI'O CJIOXKEHUsA 0003HATNM
cumBosiom @. Hanpuwmep, 3 ® 14 = (0,0,1,1) @ (1,1,1,0) = (1,1,0,1) = 13.
IMonoxum a; = A1 P B, as = AsB B, a3 = A3® B. Hanaure Bce BO3MOXKHLIE
3HAYUEHUA YUCIA (3, €CAN U3BECTHO, 4YTO a1 = 4, as = 10.

19.9. Maa 3ammdpoBaHUsa COOOUIEHUWSI Ha PYCCKOM S3BIKE, 3AMUCAHHOTO
6e3 3HAKOB IIPENUHAHUA U HPOOENOB, UCIOIL3YETCA MOCAEA0OBATEILHOCTD
HATYPAJIbHBIX YUCEI T1,Z%2,..., YAOBICTBOPAKINAA COOTHOIICHUIO: Tj =
=0-8k=D k=1,2,... 31ech @ 1 b — PpUKCHPOBAHHEIE (HO HEM3BECTHELE)
HATYpaIbHBIE YUCIA. JAMU(PPOBAHNE TTPOU3BOAUTCA CACTYIOMIAM 00PaA3OM.
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[Tepras OykBa COOOIIEHUS 3aMEHAECTCA TUCIOM COIVIACHO TAOIHUIE U CKJIA-
AbIBACTCA C T1. HOTOM TaKX€ 3aMEHACTCA BTOPAS 6yKBa 1 CKJ/IaObIBA€TCA
C Lo U T. . 3aTEM BCE CYMMBI BAMEHSIOTCA OCTATKAMU OT neieHus Ha 31, a
OCTATKM 3aMEHSI0TCA OyKBAMU COTVIACHO TabJIHIIE.

AlB[B|r[olEJE[X[3[wa[k[n[m[E]O0[DO
o[1l2[3]4]5[6|7]8] 9 [10[11]12]13]14]15

P|C|T|V|o|X|OD|4Y|I|Il|H|bDB 3 |0|4A
1617 (18119120(21(22|23|24|25|26| 27 |28]29|30

B pesyanbrare moaydmiacs TEKCT
0AGTIPIAGBKINCEUXBUAHCASTXKY THAXECEHOBI MHY TYEIIXOH
Hanaure ucxonnoe coollienye, npencTaBiiiomee COO0U OTPLIBOK W3BECT-

HOT'O CTUXOTBOPEHUA, €CJIN U3BECTHO, ITO B HEM €CTh CJ0BO PABHUHLL.

19.10. Bce 16 ropogos Kpunrosauiuu B KadeCTBE HA3BBAHUU UMEIOT Pas-
JUYHBIE YeTHIPEXPA3PIIHBIE KOMOMHAIIMM, COCTOALNIME U3 HYJICU U €TUHUILI
(mampumep, «0011»). Bece ropoaa monapHO COeINHEHB! HEMEPECEKAIOIIMUCA
IOPOTaMu, IPUHIEM IIPOE3 T U3 OTHOrO IMOPOAa B APYT'OA CTOUT CTOJIBKO KPHU-
IITOB, B CKOJIBKUX PAa3PALAX PABMUIAOTCA WX uMeHa (Hanpumep, us «0011»
B «1001» — 2 xpunra). [Iyremecreennuk, naxogamuuca B «0000», xoder
00BexaTh BCE TOPOIA CTPAHBI U BEPHYTHLCA HA3ad 33 MUHUMATLHYIO 1IEHY.
Kak emy sT0 crenarn?

19.11a. Hauaure 4ucio pelieHuil CUCTEMEL YPaBHEHUN
{ z+yl =1,
y+alz| =2
Ipy BCEX BO3MOXKHBIX 3HAYCHUAX IIapaMeTpa a.
19.116. UzobpazuTe Ha mmockocTu Oy MHOXKECTBO BCEX TOYEK C KOO IU-

watamu (7;y) Takwx, 910 y > 2 — 1 u pu Mo6OM 3HAMEHUN TAPaMeTPa a
BEITIOMHAETCA HepaBeHCTBO a’y + 2ax — y — 2 < 0. OTBer o6ocHyiTe.

XX Oaumnuada no xpunmozpaduu 1 mamemamure

20.1. B Tabaune npusegena nepenucka Asyx aboneHTos (Godziller u dyn-
THKA) B daTe.

Hara/spemst | Ornpasureas | Coobuenue
10:11 . llpuBeT. Kak mema? llpmuwim mapoib
28.11.2010 Godvilla LIS TOYTH.
U ycupMc mmpybscs IT
10:14
DyuTuk Acnap-opoMIIMT IIC BLIW INBOIX.
28.11.2010
JceMergs: THMTWIIBXRY.
10:21 . Korma mo6epémbcsa mo llmTepa,
28.11.2010 Godailla | o spomm.
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Dyuruk oreeuaer Godzille u qisa koHCTIUpaUU KAXK YO OYKBY 3aMEHs-
er Apyrou 6ykBol (Ipu 5TOM pa3Hble OyKBbI 3aMEHSIOTCS PDA3HBIMY, & O4U-
HAKOBHIE — OJUHAKOBBIME). BOCCTaHOBUTE 3anpPOBAHHOE COOBIIEHUE U
apob.

20.2. Ha kraBuaType MOGUIBLHOTO TenedhOHa KaX JOU KHOMKE COTOCTABIE-
HO II0 HECKOJBKO OYKB: KHOIIKE 2 COOTBETCTBYIOT OyKBEI ABC, 3 — DEF, 4 —
GHI, 5 — JKL, 6 — MNO, 7 — PQRS, 8 — TUV, 9 — WXYZ. BuiGop Hyx-
HOU OYKBBI OMPENENACTCA IUCJAOM HAXKATUU Ha KHOMKY. Hampumep, Haxas
Ha KHOUKY 4 oxwu pa3, noxyuuMm OykBy G, a nBa HaxaTwWs HA KHONKY 4
naayT wiu Oyksy H (ecam HaxumaTh OBICTPO) min aBe OYKBHL G (ecau Ha-
KUMaTh ¢ nayson). UssectHo, uro npu nabope naposs us 10 6yks Gbuin
HaXaTHI MOCAEIOBATEIRHO KHOMKN 777255899999, Ompenennte 9mcaio BO3-
MOXKHBLIX BAPUAHTOB APOJIEH.

20.3. [lj1s OTKPLITHUA IO A3EMEIbA B BOAIEOHON CTPAHE HA IO NPABAILHO Ha-
3BATH TPHU NEIBIX TUCTA A, b, ¢, caykamux KoohPUIMEeHTaMU KBAIPATATHON
dbynxunu f(z) = az? +bx +c. llpegcraBuTensM 9eTHIPEX pac OLLIA Hepesa-
HEI CJEIYIOIINE 3HAUCHNA (PYHKINA: TpoiaM — suadenue f(21), sabdam —
f(24), ruomam — f(25), opkam — f(28). Korpga npeacrasurenu pac Bcrpe-
TUAUCH, YTOOBI COBMECTHO HAUTH A, b, ¢ U OTKPHITH MOA3EMENbe, OAUH U3
TpPEACTABUTEICH, YTOOBI COPBATH MEPOIIPUATHUE, MPEABABUI HEBEPHOE 3HA-
geHue. BouicuuTe, KTO 3TO ObLI, €CIM W3BECTHO, YTO TPOLIM NPENbIBUAIA
qucao 273, sabdbl — 357, rHOMBI — 391, opku — 497.

20.4. B konnax gmaMeTpa OKPYKHOCTH PACIOJOXKEHBI 9nciIa 1 u 5, pa3bu-
BAIOIIUE OKPYKHOCTH Ha ABe nyru. COBepLUIMM 10 OKPYKHOCTHU 72 060POTOB
0 9aCOBOU CTPEJIKE, TPUHAB 33 HAYANO0 00X0/a OJWH U3 KOHIIOB TUAMETPA.
ITocae npoxoxK TeHusa KaxK 10U UMEIOIIEACA Ha, TAaHHLI MOMEHT OyTHU A€JUM

3y

2

CTOAIIME HA KOHIAX TPOUAEHHON AYTU, B3ATHE B MOPAIKE HATTPABICHUA 00-
xoxa. Hamaure cyMMy BCEX BAIMCAHHBIX YUCET HOCIE 12 0O0OPOTOB.

€€ IIOI0JIAM U B CepeIHe 3aIIUCEIBAEM THUCIO , e £ 1y — 4ucia,

20.5. na 3ammdpoBaHusa HATYPAILHOIO €UHCAA 111 UCIOIL3YETCA Tpad,
TPEACTABIAONMN COOOU MHOXECTBO BEPIITMH, HEKOTOPHIE U3 KOTOPHIX CO-
eIVHEHBI APYD ¢ APYrOM NPAMOU JuHuen. Bepimune! rpada, coeiuHéHube
IPYT € APYTOM, HA3BIBAIOT COCEeOHUMU. SAMUpPOBAHNE COCTOUT B BBIMOJ-
HEHUU CICAYIOMUX nercTBud. B Bepimubl rpadga 3anuchbBAIOTCA HATYPATIb-
HBbIE 9HUCIA TaK, YTOOBI UX CyMMa ObLIA PABHA M. 3aTE€M K YUCIY B KaXOU
BepIIMHe TPUOABMAIOTCA UUCAA B COCETHUX BepIIMHAX. B pesyabTare mo-
JydaeTcsa rpad, B KOTOPOM «3armmdpoBaHoy 4uciao m. llpumep: mis 3amm-
dpoBanusa mcaa § 6yaeM UCIOIL30BATH Tpad Ha puc. 13. B ero BepmwmHb
[OMECTHM H4HUCIa, CyMMa KOTOpbIX paBHa 8 (puc. 14). 3arem K KaxIoMmy
qUCAy TPUOABMM HYHUCIA B COCETHUX BepImHax. Pe3yabTaT sammdppoBaHust
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yKa3aH Ha puc. 15. Ha puc. 16 npuBenén pesyabraT 3amudpOBaHUA HEKO-
Toporo uucaa. Haugure ero.

oL

Puc. 13 Puc. 14 Puc. 15
68
96
62 / 88
155 — 183
104\\/193 - 187\//144
165 ></><15
203 >< 177
/ {/ AN
112 136
05 7\205/ o
199 181
~ ~
\ 170 195 /
e AN
120 128
78 86
Puc. 16

20.6. /lnsg mpoxoma B yUpeX aeHne HeOOX0MUMO TPEIBABATE IATU3HATHYIO
KOMOWHAIIMIO, COCTOAINYIO U3 HyJel U eJUHUI. YCTPOUCTBO PACIO3HABAHUA
MPEACTABIACT COOOU YIPOUIEHHYIO MOIEIb HEUPOHA — KJICTKU TOJOBHOTO
mosra (cM. puc. 17).

IIarusnagnas komObuHALUA X1, T2, T3, L4, T5 [0 MATH KAHATIAM IIOCTYIA-
€T B KIETKY, I'Jie €€ KOMIOHEHTHI YMHOXKAIOTCA Ha (PUKCUPOBAHHLIE IETHIE
quciaa ai,as,as, 4,0 1 BBIYUCAIETCI CyMMa S = a1x1 + asxs + azxz +
+asx4+aszs. [Ipoxon B yupex meHue OTKPBIBAETCA, TOIBKO ecan S > ¢, rae
¢ — HEKOTOpoe PUKCUPOBAHHOE LE0e 4rcao. B Bepxuen Tabauie npeacra-
BJIEHBI T€ KOMOMHAIINY, TIPU TPEABABIEHNN KOTOPHIX MPOX0,1 OTKPHIBAETCA,
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a B HI/I)KHeﬁ Ta6JII/IHe — IJd KOTOpBIX HpOXOrZL BaKpBITI
[1,0,1,1,0 [ 1,1,0,1,0 | ,1,1,1,1 |
[1,0,1,0,0 [ 0,0,1,1,0 [ 1,1,0,1,1 [ 1,0,1,1,1 |

Haumaure emé oy KOMOMHALINIO, OTKPHIBAIOIIYIO IPOXO/I B YUPEXK ICHUE.

561\
Izkal
— !
T3 ——————————as3 S c Y
1’5/
Puc. 17

20.7. B HEMPOKOMIBLIOTEPE UCTIOIB3YETCA YIPOIIEHHAA MOIETL HEUPOHA, —
KAeTKY roa0BHOrO Mo3ra (cm. puc. 18). Ilo werwipéM xananam 1, o, T3, T4
B KJIETKY MOCTYNAIOT HYJIU U €IUHUILI, U3 KOTOPHIX BHYTPU HeE HOpMUDY-
ercsa cymma S = 121 + as®s + azrs + asxy (a1, a9, a3, a4 — UeIBE). 3aTEM
S CpaBHUBAETCsl ¢ HEKOTOPBIM IEJBIM [IAPAMETPOM ¢, U eciau S > ¢, TO Ha
BBEIXOJI€ KJIETKU (POPMUpPYETCA 3Hadenue y = 1, nnade — y = 0. Hamam-
Te Kakue-aubo Le/ble HapaMeTpPhl a1, ds, 3, G4, C TAKOIO HEUPOHA, YTOOLI
y = 1 ma mabopax (1,0,1,0), (1,1,1,0), (0,0,1,0), (1,0,0,1), (1,0,1,1),
(0,0,1,1), (1,1,1,1) u y = 0 — Ha OCTAILHBIX HAGOPAX.

I \
—_—
Yo —————q,
py————— a3 S ¢ Y
Ty
Puc. 18

20.8. B TekcTOBOM COOOIIEHNN HA PYCCKOM S3BIKE, 3aIUCAHHOM 6€3 3HAKOB
TMPENUHAHUA U TTPOOETOB, EPECTABUIN GYKBHI:

HKEAKMOPOJIAAEHTOUENE.
3aTeM TepBYI0 OYKBY 3aMEHWIN OYKBOU, CJAEAYIONIEN 33 HEU Ye€PE3 HEKOTO-
poe YKCAO NO3MLUY B a/paBUTe, PACIOJOKEHHOM 10 Kpyry (cm. puc. 19).

PN B30 A ABBTI.

Puc. 19



74 YCJIOBUA 3ALAY OJUMIONAT IO KPUNTOTPA®UN U MATEMATUKE

Bropywo GykBy samenumnu GyKBOU, KOTOpAd CAEAYET 3a HEU €Uepe3 APYroe
YUCIO MO3ULME B ajipaBuUTe, U TaK gajgee. Ilpu >TOM OguHAKOBLIE OyKBEHI
MOT'YT TIEPEUTHU B PA3HBIE, a Pa3Hbe — B OAuHAKOBHIE. [locae sToro momy-
dNJIN.
WKJIMHOMKJIMHOUKJIMHOCT.
U, naxoner, 6yKBLI B 3TOU CTPOKE BLICTPOWINA B UCXOTHOM IIOPAIKE:
WKOOKMTUCOHWJTHIIKMJIMH
(TO ecThb ecam, HAIPUMED, MEPBYIO GYKBY UCXOAHOI'O COOOLICHNS TOCTABIIN
HA TPeThEe MEeCTO, TO Telephb TPeThbio OyKBYy IOcTaBuau Ha nepsoe). Boc-
CTAHOBUTE UCXOJHOE COOOIICHUE.

20.9. UssecTHO, uTO "ncao 14197777 paBHO ocTaTKY OT AeaeHusa Ha 56887111
HEKOTOPOI'O 4YUCIa T, BO3BeIEHHOIO B Kyb. Yucaa x u 56887111 umeroT 06-
MUY [eJUTENb, OTIANYHBIN OT 1, a aucao 56887111 apaseTcsa mpousBejeHTeM
IBYX TpoCThiX uucen. Hangure xoTsa 661 OIHO TAKOE YUCIO .

20.10. Kpokomur I'ena u Helypalllka MOryT CBA3LIBATLCS IO IBYM KAaHAa-
JIAM: PATUOKAHATIY U OTITUIECKOMY KaHany. UCTonB3ysa 3T KaHAIE, OHU XO-
TAT JOTOBOPUTHCA O KOJAOBOU KOMOUHAIIUNH cenda, cocTaBaeHHon u3s 20 6yKB
K, 3, C wim Y. [na sroro 'ena mo onrudeckoMy KaHauay mepenaér ciaydau-
HYI0 KOMOMHAIUIO n3 20 BCIBIIEK, MPUIEM KaXKad BCIBIIIKA MOXET OBITH
kpacaoro (K), cumero (C) wuau seaéuoro (3) usera. [Jus kaxgou BCnb-
xu HeOypaika Hayram BEIOMpaeT CBeTOMUILTD. Kciau ero mBeT COBIAIaeT
C IEePEeIaHHBIM IIBETOM, TO CPA0ATHIBAET AATYMK, & €CJAU HE COBIATAET, TO
IIBET BCHBIIIKYU OCTAETCA 11 deGypaiku nemspecTHEIM. [Toce 3amepa Beex
Benbiek Jebypalika mo pauoKaHaIy COOOIAeT, KAKNe CBeTOMDUIbLTPHI OH
BeIOpast. B pesyabrare I'era y3HaET HOMEPA BCIBINIEK, IBET KOTOPBIX le-
Oyparmka onpeeat. | ena ycTaHaBINBaeT KOMOWHAIIVIO Ha cende Tak: eCau
LBET OYEPEIHOU BCILIIIKY 1efypalike OnpeaeinThb ¥Ial0Ch, TO BEIOUPAET-
ca 6yKBa, COOTBETCTBYIOIIAA 1BeTy Benbinku (K, 3 aubo C), ecanm HeT —
BeIOupaeTcs Y.

MIamOKIAK «BCTPOUAACHY B ONMTUYUECKUN KAHAT U TPOCIYIIUBALT PAIAO-
xanat. Ha myTu nepenaBaeMbIX BCIBIIIEK OHA BHICTABIIAIA CBOU CBETO(MUIEL-
Tpbl: KK333CKCKC33CKCKCK3K u OLHOBPEMEHHO [epefaBala BCIBIIKU TEX
ke caMmbIx 1nBeToB YeOypamnke. CpadaTeiBaHue TaTYNKA Y HEE MIPOU3OILIO
Ha 6, 10, 11, 14, 17 u 19 Bcusnukax. Yebyparuxa, He 3Has O BMEIIATEALCTEE,
coobrmma no pagunokanasy c¢Bon nseta: CK3KKKK33KKCCKK3C3CK. C yuérom
cobpaunou [MManokmak uHGOPMAIIIY ONPEIEIUTE YUCIO0 KOJIOBBIX KOMOUHA-
1IN, KOTOPHIE TAPAHTUPOBAHHO HE OTKPOIOT cend.



7. YkazaHua M peEIeHusa

1.1. Bce kmeTku kBagpaTa pasMmepa n X n pas’odbém
Ha HENePeCeKAMecs TPYINLL 10 9eThIPEe KJICTKU B
kaxaon. OTHECEM KIETKU K OJHOM M TOU K€ TPYII-
e, ecJu MpU KaXKAOM IIOBOPOTE KBAAPATa IO €ro Ca-
MOCOBMEIIEHUST OHM MePEeMeIaloTCsa Ha MeCTa KIeTOK
srou ke rpynnel. Ha pucynke nokaszano taxoe paztu-
€HIe Ha TPYNIHI BCeX KIeTOK KBaapaTa 6 X 6, mpuiaém
KJIETKN OJHOU T'PYIIILL IOMEYEHEl OQHON 1 TOU K€ IIM-
dpott. Beero Taknx rpynn 6yaet n’ /4 (menoe, Tax Kak
n — géraoe ducao). [Ipu Hasoxenun TpadapeTa Ha KBAAPAT POBHO OLHA
KJIETKA U3 KAXIOU I'PYIILI OKAXETCA MO ero Bhipedamu. Kaxaomy Tpa-
(dapeTy TOCTaBUM B COOTBETCTBUE YIOPATOYCHHBIN HAOOD BCEX KIETOK M3
TAKUX T'PYII, OKA3ABIIUXCA O] BEIpe3aMu TpadapeTa NPy HAJOKEHUH €10
Ha KBAApaT TOMEYEHHOW CTOPOHOU BBepX. Takoe COOTBETCTBUE ABIACTCA
B3aMMHOOJHO3HAYHBIM, TOCKOIBKY KX IOMY K049y OYyAeT OTHO3HAYTHO CO-
OTBETCTBOBATH YHIOPATOUYCHHEIH HaO0Op u3 n?/4 kieTok (MO OTHOW U3 Ka-
K IO TPYIIIIEI ), BLIDE3AHHBIX B TpadapeTe, n Hao6opoT. Beero Takux Habo-

N || | Ot =
|| J| 0[N
=00l OO ~|w
W N[O |©O| 00|
N SH|00|~| | Ot
Ot W N =

poB 47*/4 B camon [ese, CyIecTByeT POBHO Y€THIPE PA3IAYHBIX BADUAHTA
BBEIOOPA KJACTKU U3 KAXK IO TPYIINL HE3ABUCUMO OT BHIODAHHBIX KJIETOK M3
apyrux takux rpynm. Takum o6pasoM, 9rcI0 pasIndHbIX KII09ed mmdpa
«IIOBOPOTHAA PEMIETKA» MIPU YE€THBIX 3HAYEHUAX 12 PABHO qn* /4,

1.2. Jlerko pugets, uto f(z) = (22 + 3z + 1)(z* + z + 1) + 2. Orcroga
f(x1) = f(xs) = 2, Tae x1, 7o — KopHU MHOTOUTeHa 2 + 3 + 1. Tloydaem

Bykpam.c. | | B| M| E | X | T | U |B || W
Homep 221 3|14 7|8 (20|10 3 |22|32
Homep 2001 |12/ 5|6 (18| 8| 1|20|30
Byxsa o.c. | T | A | K E|P A|T|b

Omsem: TAKIEPXATDH
1.3. Omeem: HaauHAA ¢ H4.

1.4. Pasaoxum [dmciaa m u d Ha TpoCThie MHOXUTEan: d = 6 = 2 - 3;
m =6930=2-3-3-5-7-11. O6o3uauum 6ykson ¢ qucio m/d, paBHoe mpo-
u3Begenuio 3-5-7-11. Hanném Bce ero geaurenu ¢ Buna: ¢ = 3*5Y7%11%, rae
qucaa &, Y, 2 1 4 OpuHUMaoT Toapko 3Hadenusa 0 u 1. Torga, kak HETPyI-
HO BUJETD, YUCAd ¢ U {/q okaxyrca BaaumHo upocreivu. [osaras a = dg
u b = dt/q, nonyumm Bce uckomble maphl (a,b). B camoMm neme, B ykazaH-
HLIX BBIIIE YCJIOBUAX HAaUOOJILIIME OOIIME AEIMTEIbL TAaKOU MMaphl paseH d,
a eé HamMeHbIlee obIIee KpaTHoe pasHo dgt/q = dt = dm/d = m. Taxum
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00pa3oM, UCKOMOE YHCIO YIOPAAOYEHHBIX AP COBIAAAET C UHUCIOM BCEX
peauTenaen g Buga: 3°5Y7711% KOTOpOe PABHO MUCIY BCEX YIOPSIOUCHHBIX
HaOOPOB AMUHEL 4 1 coCTOANMX TOAbKO U3 0 m 1. Hucmo Bcex Takux HAOOPOB
paBuo 2% = 16, Tak Kak [ KaiJOI'O MeCTa B HAGOpPAX CyLIECTBYET DPOB-
HO 2 BAPUAHTA €0 3HAYCHUN HE3aBUCUMO OT 3HAMEHUN HA APYTUX MECTAX.
B ofmewm ciyaae umcno m/d npeacrasaserca B Buge m/d = pird ... sh,
rae p,r,...,S — PA3IUIHBIE TIPOCTHIE YUCIA, & ©,], ..., L — HATYPAJILHBIE
uncaa. Hucao Bcex genuTenen Buma: ¢ = pirY...s%, rme qucaa T,y ...,z
[IPUHUMAIOT TOABKO 10 ABa 3HadeHus (0 4 COOTBETCTBYIOLIMI HATYDAILLHBIN
TOKA3ATETs CTENeHN B TpeAcTaBtenun wucaa m/d), pasao 28, rae k — «m-
CJIO BCEX IPOCTHIX geaurenel ucia m/d. Eciu 9ucio pasiuaHbix IPOCTHIX
MHOXKWTENEN B KAHOHMIECKOM DAsIoKeHUM wmciaa m/d pasHo k, TO Uncio
Pa3IMIHLIX yIOPATOYeHHEX 1ap (a,b) pauo 2K,

Omeem: 16 map (maps (a,b) u (b,a) pasusie). B obmem ciaygae um-
CII0 yHOPSAZOYeHHEIX Hap paBHO 2F, rae k — <me/I0 BCex IPOCTHIX geamTe-
aen m/d.

1.5. U3 mocrenmen cTpOUKY JAeTKO 3aMeTuTh, 10 lI=0. Torga us mepsoro
croabua Haxoaum, 4To U=1. 3areMm u3 nocresuero croadua Haxogum ¢=2.
Uraxk,

2H x H = 2A2
+ X -
EE + E = H3

104 + MP = 1MH

W3 cpeguen crpoku sicao, aro H>E. U3 nepsoro cronbua Haxogum E=7. Ua
CpeIHen CTPOK! MOXKHO BHUUCINTDL 3HadeHus H u 3: H=8 u 3=4. [loayuum

28 x N = 2A2
+ X —
7o+ 7 = 84

104 + MP = 1V8

Janee, mocaeqoBaTenbHO BEMUCAAEM 3HadeHusa: A=5, bBI=9, M=6, P=3.
PaccraBum GyKBbI B HOPSAAKE BO3PACTAHUA MX UU(PPOBLEIX 3HAYCHUU U IO-
ayauM TekcT MIPP3AMEHL

Omeem: IINPP3AMEHH

1.6. O6ozuaunm p(P) — Habop ¢(P), BEIMNCAHHBIA B 0OPATHOM TIODATKE.

p(cbeacbe) = p(beache) = p(cache)ap(cache) =

= ¢(acbc)ap(ache) = cbeacbe = cbeacbe = cbeache.

Omeem: manpumep, cbecacbhe.
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B o6mem ciyuae MOXKHO IMOKA3aTh, ITO MHOXKECTBO MCKOMBIX HAaOODPOB
COCTOUT U3 CJIOB BUIA:

chbe...cachbe...c k — HeuérHoe;
o~ o~

P = k pas k pas
be...cabe...c k — gérmoe.
M~~~

k paz k pas

2.1. PaccMoTpuM OIUH BUTOK JEHTHI HA PA3BEPT-

Ke nmiuHApa (Pa3pes MO0 MOPU3OHTAILHON JVHWN).

Ilo ycaoBuio Beicora C'E| omylieHHas HA CTOPOHY

AD, pasna d. Yron DAC pasen (90 — «)°. Orcroaa

AC pasuo d/ cos . Tak Kak BEICOTA CTPOKU DABHA

h, To Bcero Ha ogHOM BUTKe N = d/(h - oS @) GyKB.

Omeem: 9TOOBL IPOYINTATE TEKCT, Haao paspe- D C

3aThb JeHTy Ha yJacTku 1o n = d/(h - cos &) 6yKB u Puc. 20
CJIOXATEL WX PALOM.

2.2. CornmacHo yCJIOBHUIO, UCXOQHOE COOOIIEHNE COCTOUT U3 OBYX MATEPOK
undp: A1AsA3ALAs u ByBsB3sB,Bs. Ilycre C1Cy — nocaennue ape 1u-
pPBI CyMMBI IHCeI, M300paKEHHBIX DTUMY IATEépKamu. depes a® b o6o3ua-
9UM IOCTIETHIO Mudpy cyMMmbel ducen a u b. Illycts D oboszuadaer nudgpy
nepenoca (umdpy gecatko) cymMel (As + Bs). Ilo ycioBuwo umeeM, 9T0
As®B; =Con (A @ By)® D = (.

Ilycts 'y — mepsbim wieH, a X — pasHOCTb apupMETUHIECKOUN TPO-
rpeccruu, KOTOPYI0 KOMMEPCAHT UCIOAb30BAI npu mudpoBanuu. Torga us
VCJIOBUS TIOTYYIAEM:

Arol =4, (1)
Ao +X) =2, (2)
A3 @ (I +2X) =3, (3)
Ay (I +3X) =4, (4)
As @ (I +4X) =6, (5)
B ol +5X) =1, (6)
B, ®(I't +6X) =4, (7)
B; o (I +7X) =0, (8)
By ® (' +8X) =5, (9)
Bs @ (T +9X) = 3, (10)
(Ay@By)@ D)o (I' +10X) =1, (11)

2)

(A5 @ Bs) @ (I't +11X) = 3. (1

O6osunauum cumeosiom A = B paBeHCTBO 0CTAaTKOB OT AeieHusa Ha 10
uncen A u B. Torga samucu AG B = C u (A+ B) = C uMe0T 0JUHAKOBLIN
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cempica. Ecm A=BuC=D,toA+B=C+D,A—B=C—D. Beceraa
A = A, Tak Kak OCTATOK OT [€JEHUS €JUHCTBEH.
Wz coornomennn (4), (5), (9) u (10) HAXOAUM COOTBETCTBEHHO:

Ay =4— (Ty +3X), (13)
A5 =6 — ([ +4X), (14)
By =5— (I +8X), (15)
Bs; =3 — ([y +9X). (16)

Moxncrasasas >Tu 3Havenua B pasenctsa (11) u (12), noayuuM caenyromme
paBeuctBa: 9+ D —T — X =1u9—-T — 2X = 3. Orciona cregyer, 4T0

X =(-2-D), (17)
Iy =2D. (18)

Moxcrasus X ws (17) u [y us (18) B (1), (2),(3), (13), (14), (6), (7), (8),
(15), (16), nangém BeIpaxKenus aasa UUGP UCXOAHOI'O COOOILEHU:

Ay =4—-2D,As=4—-D, A3 =7,A, =D, A5 =4+ 2D,
B1=143D,By=6+4D,B3=4+5D,B, =1+ 6D,
Bs=1+4+7D.

Haugennsre BEIpaKeHUs AAOT ABA BAPUAHTA UCXOAHBIX COOOIIEHUN:

4470416411 (pu D = 0),
2371640978 (npu D = 1).

2.3. Vxazawue. O603na4mMM depes f(z) — 0CTATOK OT I€JCHUA BHAYCHUL
muorowtena F(z) wa 10. [ag 0fHO3HAYHOrO paciiudpOBAHUA HEOOXOIUMO
¥ TOCTATOTIHO, 9TOOLI PA3HEIM 3HAYCHUAM L COOTBETCTBOBAIN PA3HEIC 3HA-
genus f(x). Hosromy f(0), f(1), ..., f(9) upurumaror Bce s3uadenus or 0
10 9. Hamaém otu 3nadenus:

f(O):Tlo( (a+0) f(l =r10(bla+1
2) :’1“10( (a+2) f(3 =ryo(bla+9
4) =ri0(b(a + 8) f( o(b
) (

6) = ’1“10( (a +6
8) :7“10( (a+4)
rae r19(y) — oCTaTOK OT AeneHua ducaa y Ha 10.

OTcroga, TOaB3ysaCh CBOMCTBAMU OCTATKOB, 3aMEYa€M, ITO b JOIKHO
ObiTh HeuérHbM (uHade f(z) OygyT TOABKO 4érHble Yucaa) u b He LOJK-
HO meauThed Ha 5 (mHade f(x) 6yayT Toasko 0 u 5). HemocpencTeennon
[IPOBEPKOU MOXKHO yGemuThC, 9TO MPH JTI0O0M ¢ U IIPU BCEX D, yAOBAETBO-
PAIOMIMM MPUBEIEHHBIM YCJAOBUAM, NAPAHTUPYETCA OJHOBHATHOCT PACIIIN-
dppoBanui.

Omeem: a — moboe, b — He JOMKHO IeJINTHCA Ha 2 1 Ha 5.

)
( )
I )
f( )
i )
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2.4. O6o03HasuM [epe3 S(n) oCTATOK OT geneHus Ha 26 CyMMBI HuCer,
KOTODLIE COOTBETCTBYIOT HepBLIM 7. OyksaM aadasura (n = 1,2, ..., 26)
0<S(n) < 25.

Ecmu cpenm wucer S(1),5(2),...,5(26) ects myas: S(t) = 0, To ucko-
MOV KJIIOUE€BON KOMOWHAIIMEN SBIACTCA IEMOYKA TEPBHIX ¢ OYKB aapaBu-
Ta.

Ecau cpenu aucen S(1),5(2),...,5(26) wer uyns, To 0643aTEALHO HAN-

oyTes nBa oguHakoBbix uucaa: S(k) = S(m) (cauraem, uro k < m). Torga
MCKOMOU KIOYEBOU KOMOWHALAEH SIBJASETCS YIaCTOK aadaBUTa, HAYMHAIO-
mmnca ¢ (k + 1)-1 1 3axaHInBAIOMIANCA -1 OYKBOM.
2.5. Ecmu gBe 6YKBHI ¢ TTOPAIKOBEIMU HOMepamu T u Th 3ammdpoBaHbI
B OyKBBHI C mOpsAAKOBBIME HOMepamu C7; u (3 € HOMOIIBIO OJHOU W TOU
xKe OykBbl, TO ocrarku or genenus uucel (C; —Th) u (Cz — Tz) ma 30
DABHBI MEXIy COOOU M COBMANAIOT € TIOPAIKOBHIM HOMEPOM MM DYIOIIEn
6ykBbl (HOpAAKOBEIM HOMepoM OykBbl A ynobuo caurars aucio 0). Torga,
C YIETOM COTVIAINIEHUS O TIOPATKOBOM HOMepe OYKBEI I, CIIPABEIINBO, 9TO
T, paeen ocrarky or genenus uuciaa (Ih + (Cy — Cs)) na 30, a, BMecTe ¢
rem, Ty pasen octarky ot genenus uncaa (T + (Cy — C1)) na 30. Ecim
KaXK0€ U3 BHIPAXKEHUN B CKOOKAX 3AMEHUTH COOTBETCTBYIOMIAM OCTATKOM
otT gerenusa Ha 30, TO yIIOMAHYTAA CBA3L HE HAPYIIUTCA.

IIpencraBum B Buge HAOOpA MOPATKOBEIX HOMEDOB M3BECTHBLIE MIMPPO-
Banuble coobwenus (0603HAMUM MX COOTBETCTBEHHO IU. €. 1 u m. c. 2) u
c10B0 KOPABJIN:

CIIOBO K 0 P A
T 10 14 16 1 2 11 9

m.c.1|0|II|T|OAP|T|INAJ|XX|EB/L|II|BH|P BY|Y
Ch7 |29|15(18|22|1|16|4|24|1|11|7|7|6 27(16|3|19|19

w
N
N
N
o

mw.c.2| 0| T A|TB|H|L|M|C|OT|HXT|OI|C|I'X|C |00
Cs |29|15|0(18|2|13|25|12|17|5(18|11|7|4|15|17|4|21|17|22|22

Boamoxubr 15 BapuanTos (Homep BapuanTa 0603HauuM GykBou k) pac-
nonoxkerna caoBa KOPABJI B Kax TOM U3 [BYX UCXOMHBIX COOOmenun (u. ¢. 1,
u. c. 2).

Bradane mas xkaxaoro m3 15 BapmaHTOB pacmoNoXeHus caoBa KOPABJIN
B . €. 1 HANAEM COOTBETCTBYIOMINN yIacTOK U. ¢. 2. Umeem:

[C, —Ci]o]o[12]26]1]27[21[18]16]24]11]4[1[1][23]22]7[5[14]3]3]

T, | 10 | 14 | 16 1 2 11 9
Ty | T | oo | Tos | Toy | Tos | Toe | Ton
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ITosTomy mma ydacTka H. €. 2 MOIyUaeM CAEIYIONINE 15 BApUAHTOB:

k|11|2|3|4|5[6|7|8]|9]|10|11|12|13|14|15
T5,110|10(22| 6 (11| 7 | 1 |28|26| 4 |21|14|11|11
T5,(14|26(10|15[11| 5| 2| 0 | 8 |25(18|15(15| 7 | 6
1531281217137 | 4 | 2 |10|27|20|17|17| 9| 8 |23
T54 (27| 2 |28|22(19|17 (25|12 b
Ty5]3129(23|20(18|26(13| 6 | 3
T56 (28| 2 |29|27| 5 |22|15|12|12
T57]10|27(25| 3 [20(13(10|10| 2

2124|123/ 8|6
25(24| 9 |7 |16
3|18|16(25|14
1614231212

oW N

Teneps mis kaxgoro u3 15 BapuanToB pacnosoxkenus cjaosa KOPABIU B
7. C. 2 HAUAEM COOTBETCTBYIOIINN YIaCTOK u. C. 1. Umeem:

[C1 — C»[0]0[18]4][29]3[9][12][14]6]19]26]29]29]7[8]23]25[16[27]27]

To| 10| 14 | 16 | 1 2 11| 9
Ty | Ty |Tio | Tus | Tha | Ths | The | Thn

MMosTomy ana yuacTka u. ¢. 1 moaydaeM ciaeayiomme 15 BapUaHTOB:

Eli1l2]3]als]6|7]8]910]11]12]13]14]15
T |10]10]2814| 9 [13]19]22]24[16]29] 6 [ 9 | 9 |17
Ti»|14] 2 [18|13|17|23|26]28]20| 3 [10] 1313|2122
Tis| 4 [20]15|19|25|28| 0 [22] 5 [12]15]15(23 24| 9
Tis| 5] 0]4(10]13]15] 7 [20]27] 0] 0] 8|9 24|26
Tis| 1|5 [11|14]16] 8 |21]28] 1|1 ]9 [10]25]27]18
Tie|14|20]23|25]17] 0 | 7 [10]10|18]19] 4 | 6 |27
Ti-|18]21]23|15|28| 5 | 8 | 8 [16]17] 2] 4 |25| 6 | 6

3aMeHVM MOPAIKOBBIE HOMEPA B HAWACHHBIX BADUAHTAX YIACTKOB U. C. 1
7 4. C. 2 HA OyKBHL PyCcCKOro aadaputa. lloxydaeMm caegyiomnme TaOIAIIbL:

k 1/2/3|4|5(6|7(8|9|10|11]12|13|14|15
KIK|IQ|E|T|X|/A|2|b|T |X |0 |J|J|B
O|b|K|II|I|L|B|A|3|W | T|IO0|I|X|E

yiactok (O |M|C|H|X|T|B|K|H|® | C|C|H |3 |H
n.c.2 |M|B|2|0|y|C/I|M|A|B|B | l|49|3]E
B/IN|Y|¢|T|b/H|E|B|B |l |II|X|X|P

S|B|0| ||| MM| T |B|T|P|Il|O
A/H|L|B|{® HK|K|B|A|P|O |9 M |M
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k 1/2|3|4(5|6|7(8|9|10|11 (1213|1415
KIK|I3|0|H|H|Yy|I|II|P |0 |E|HX C
O|B|T/H|C|9|b|3|®|B|K|H|H il

ydactoxk | |@ (IT |V |3 |A|O|0| M |IO|I|Y |
w.c.l | O|A|TK|H|OTX|&|p| AT | A3 |0 |II|b
AloD|IT|0|P|3|X|D AR |K|II|H|T
0|¢|9(II|C|aAX K T|Y|T|E|H|3

T X|9|O0(3|0|3|3 C|B|T |l |E]|E

s Ta6JII/II_I B OHO, 9TO OCMBICJIEHHBIMU ABJAAIOTCA BAPDUAHTBI:

nu.c.1=KO0OrmAaoT.......KOPABI U
u.c.2=KO0OPABJIN.......BEYEPOM

EcTecTBeHHO TPEANIONOXKUTE, ITO B IIEPBOM UCXOAHOM COOOIIEHUN PEYb
uaér 06 ormabTUr Kopabsaen. IIpeamnonokus, 4TO HEM3BECTHEIM YIaCTKOM
IIEPBOI'O HMCXOTHOT'O COOOINEHUS ABAAETCA TMOAXOAAMNIAA O CMBICAY YacThb
caoBa OTIUINBAKNT, HaxoauM HEU3BECTHYIO YaCTh BTOPOI'O MUCXOIHOI'O COO0-
mrernsa: caoso 0TX0OAT.

2.6. Kaxnyo OykBy IU(POBAHHOIO COOOIMEHUsA pacumdpyeM B TPEX
BApUMAHTAX, TIPEATIOIAras TMOCIeIOBATENLHO, ITO COOTBETCTRYIONMIAI OYKBA
@ PYOIEN TOCIeI0BATEILHOCTYE eCTh OykBa A, B uiu GyxBa B:

mifggi:iizePBBHHTCIATCPPEBUX
BapuaHT A OA|Il{M|0|C|P|3|C|P|O|II|L|X|H|®
BapmaHT b O(A|I|J|H|P|II|X|P|II|O|0|T|EM|Y
papuant B |H|0|4|x|M|n|o|E|n|o|u|u|B|L|a|T

Bri6upas n3 Kax 107 KOJOHKY TTOJYIeHHON TabIuITHl POBHO TIO OJTHOUN OYKBE,
HaxoauM ocMbIcaeHHOe coobmmenue HANKOPPECIIOHIEHT, KOTOpOE 1 ABIAETCA
MCKOMBIM.

3ameuanume. U3 TOAyIeHHON TAGIUIBI MOXKHO OBLIO HAUTHU TAKOE UC-

XOIHOE COOOIICHNE KAaK

HAIl MOP0O3 II0IIOB EMY
KOTOPOE IPEICTABIACTCA HE MEHee OCMBICIEHHBIM, UeM IIPUBEIEHHOE BBI-
me. A ecau IPefIoJOKUTh OJHO UCKAXKEHUE B IMU(POBAHHOM COOOLICHUN
(ckaxkeMm, B kadecTse 11-1 OykBbI ObLIA OBl IPUHATA HE OykBa P, a GykBa
), TO, HAPALY C NPABUALHLIM BAPMAHTOM, MOXKHO HOLYIUTH U TAKOU:

HAIl MOPO3 IIOMOT EMY
Yucno Beex pasinyiHbIX BAPUAHTOB UCXOAHBIX COOOIIEHNE 6e3 OrpaHuIeHrn i
Ha OCMBICTEHHOCTE paBHO 3'9 mwmm 43046721, 1. e. 6omee 40 MuLTHOHOB!
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3.1. Ecm kaxgoi u3 993 abomeHTOB cBazad ¢ 99 a0oHeHTaMu, TO AJA
sroro norpedyercsa 993-99/2 auHull cBsI3U, KOTOPOE He MOXKET OBITh LIEJIBIM
YUCIIOM.

Omeem: HeIb3A.

3.2. HecnoxHo 3aMeTUTH, YTO paccMaTpuBaeMblll mudp obmagaeT TeM
CBOUCTBOM, 9UTO TIPU 3AMMM(PPOBAHUYA PA3HBIE OYKBHI 3aMEHATCA PA3HEBI-
mu. CaegoBaTeabHO, IpHU 3andPOBAHUY PA3HEIX CJIOB IIOLYIAI0TCA PA3HBIE
croBa. C Ipyrou CTOPOHEI, OMUHAKOBHIE OYKBHI 3AMEHAKTCA HA O TUHAKOBHIE
HE33aBHCHUMO OT IUKJIA MuMPOBAHUA, TAK KAK UCIONAL3YETCA OUH U TOT XK€
xao4. CaeqoBaTe b0, TPU 3amn(POBAHUY OJUHAKOBEIX CJIOB MOJYYaIOT-
Cs1 OAVMHAKOBLIE CI0BA. TakuM 006pa30OM, YUCIO PABIUIHBIX CJIOB, KOTOPBIE
MOXKHO IOIYYIUTEH B YKa3aHHOM IIPOLECCe MU(POBAHUA ¢ HATATHHEIM CIOBOM
CPOYHO, cormamaeT ¢ HAUMEHBIINM HOMEPOM IINKJIA IMIN(PPOBAHUA, TAIOIMIEM
9TO HAYAJIBHOE CJOBO.

Tax kax O6ykBa C HOBTOPSETCS B KaXKJIOM LUKJIE MU(DPOBAHUI, HO-
Mep KOTOpOTO KpaTeH H, a OykBHl P, 0, 4, H — B KaxXJOM IHKJIE, HO-
Mepa KOTOPBIX KpaTHel 13, 7, 2 u 3 coorBercTBeHHO, TO cjaoBo CPOYHO
MOABATCA BIEPBEIE B IuKJIE ¢ HOMepoMm, pasaeiMm HOK(2,3,5,7,13) =
=2-3-5-7-13 =2730.

Omesem: 2730.

3.3. FEcam cuMBOJEI OTHOTO OTPE3Ka 3aHYMEPOBATE MOCIEIOBATEIBLHO U~
cramu or 1 mo 12, To mocae mepemadu ero u3 A B B cuMmBoanl pacmoso-
xarca B mopagke (2,4,6,8,10,12,1,3,5,7,9,11), a mocre mepenadu 3Toro oT-
peska (3aMeHa CUMBOJIOB HE MEHAET NOpAika) w3 b B B — B mopsagke
(4,8,12,3,7,11,2,6,10,1,5,9). IlepecraBuM CUMBOJEL II€PEXBAYEHHBIX OTPE3-
KOB B COOTBETCTBUU C WX HOMEpaMU 10 mepenadu us myHkTa A. [loxyunm
OTPE3KHU BUIA:

a I T X #H X 0 0 BT -
E CXKXK P VY IO g ¢ B X K T
vy m- 09585 o E B - I -
g X EC X vy oo any K -
L K X ¢ I I B M BN 0 3 I
J K 1 ¥V X H - 01T T W K

Mockonpky B myakTax A u B ogrHakoBble OyKBHI 3aMEHSLUINCH OJWHA-
KOBBIMU, 8 Pa3HbIE — PAa3HBIMU, TO HAUJEHHBIE OTPE3KU MOXKHO PACCMa-
TPUBATH KaK 3aMEHY OJWHAKOBBLIX CHMBOJOB MCXONHOI'O TEKCTa OJMHAKO-
BBIMU, & PA3HBIX — pasHbiMU. CPABHUBAA MECTA OMWHAKOBHIX OYKB CIOBA
KPUIITOTPA®UA u mMecTa OOUHAKOBEIX CUMBOJOB B OTPE3KaX, HAXOAUM, ITO
ca10B0 KPUIITOTPAGUA 3a1mmmdppoOBaHO BO BTOPOM OTPE3KE. ITO JAET BO3MOK-
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HOCTB HAUTHU UCXOMHOE COODINEHNE, UCTIONb3YA TUMOTE3Hl O YaCThIX OYKBaX
PYCCKOT'O SA3BIKA K CMBICIE HCXOAHOI'O COOOIIEHN.

Omeem:
C 0 B P EMEUHUHASA -
K P U I T O T P A n 4
2 T 0O - H A Y K A - 0 -
C E XK P ETHOT CT R -
m uw & P 0 B A J1 b H H X
c mc¢cTEMS- CDB A4 3 11

3.4. J[oxaxeMm, uro 20 ABIACTCA MEPUOJOM PACCMATPUBACMON IIOCIEIO-
BATEABHOCTU. 3aMETUM, 9TO Y ABYX HATYPATBHBIX YMCENT @ U b COBIaga-
0T IudpPBl €IUHUL TOIAA U TOJBKO TOJA, KOUJa UX PA3HOCTH AEIATCS
wa 10. Takum ob6paszom, MBI JOCTUTHEM IEIU, €CAU MOKAXKEM, UTO pas-
nocth (n + 20)"72% — n™ meaurca ma 10 aas Bcex HAaTypalbHBIX 3HAMe-
mmit n. Mexona us Toro, uto pf — ¢% nemres ma (p — q), morywaem, aT0
(n + 20)"T20 — 20 pemurea ma ((n + 20) — 20) = 20. Kpome Toro,
n"t20 —pn = pn(n? — 1) = n?((n*)> — 1) gemnrca ma n(n? — 1) ana
Bcex n > 1. Bmecre ¢ TewM,

n(n — 1) = n(n — D+ D(n® +1) = n(n - D((n+2)(n —2) +5) =
=(n—-2)n—nn+1)n+2)+5n—n(n+1),

re KaxI0€e U3 CAAraeMbIX 1ei1uTcsa Ha 2 (Tak Kak COAePKUT IPOU3BELEeHIEe
n(n + 1)) u gerurca Ha 5 (MOCKOABKY MEPBOE CAATAEMOE €CTh TPOU3Bee-
HHUE IIATU IIOCJICIOBATEJIbHBIX YIMCEJI, a BTOPOE€ COAECPXKUT MHOXKHUTEIb 5)
CiaegoBaTensro, n" 29 — n™ gemmres ma 10. Uucio

(TL + 20)n+20 —_nt = ((n + 20)n+20 o nn+20) + (nn+20 _ nn)
memuTcsa Ha 10, Tak Kak Kaxkgoe n3 craraeMbrx geauTcsa Ha 10.

IIposepum, uTo 20 siBIAETCA HAMMEHBIINM [EPAOIOM. BEINKUCHIBAsS 1E€p-
Beie 20 3Havenun mocaenoBareasHocTu Cp, Co, ...

1476536901636567490

JErKO YOeAUThCA, YTO OHA HE MMEET MEPUO/a MEHbIIEN [IJIUHEL.

3.5. /[l1s Toro, 4TO6Ll HAUTY MCXOLHOE COOOILICHNE, HanuEM CHAYAa, I11-
dpoBoe coolbIIeHre, MOIYYEHHOE U3 HErO C MOMOIIBI0 TAOIAIBL 3aMEHBL.
CoryacHo »Ton Tabaule Ha HeY8THRIX MeCcTax HudpoBOro o6pasa uCXo THO-
0 coOo0IIEeHna MOTYT OBITEL TOAbKO 1Mudpst 0, 1, 2 u 3. IlocregoBaTEnHHO
pPacCMaTPUBAS 3TU 3HAYEHU 1A KAXK JOI0 HEIETHOIO MeCTa (B POBOrO CO-
OOITEHUA C UCTOIL30BAHNEM COOTBETCTBYIOMEN TUpPHI MdPOBAHHOTO CO-
ofIeHus1, HAuIEM COOTBETCTBYIONIME BAPUAHTHI 3HAYeHUU uudp mmdpyio-
mero oTpeska. [ 5Toro BEYUCINM OCTATKA OT JCICHUA PA3HOCTEN [udp
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@ POBAHHOTNO ¥ BAPUAHTA, MUMDPOBOTO COOOIIEHUN:

IOPANKOBEY HoMep MecTa k|1(3|5(7|9(11|13|15|17|19(21|23|25|27
umppoBaHHOe coobmenue S [2(3(8|7|1/4|(8|6|6|0[1|3|5|8
BapuanT 0 mma [} 2/3(8|7|1/4|8|6|6|0|1|3|5]|8
BapwanT 1 mua [y 1/2(7/6|0|3|7|5|5[9|0|2|4]|7
BapuwanT 2 muna [y 0|1(6|5/9/2|6|4|4(8|9|1|3]|6
BapwanT 3 mua [y 9|0(/5/4/8|/1|5|3|3|7|8|0|2]|5

Io zagade 3.4 HOCICIOBATEIBHOCTD, U3 KOTOPOU BHIOpAH UMY OMIAN
OTPE30K, ABIACTCA Heprogudeckor ¢ mepumogoMm 20. M3 Tabanubl BapuaH-
TOB 3Ha4eHUU [udp MWUdPYIOMEro OTPE3KA BUAUM, UTO 3-A €ro nudpa
MOXeT OBITH paBHa o, 6, 7 wm 8, a ero 25-1 mudppa — 2, 3, 4 nwim 5.
Ozrcroga norygaem, uro I's = I'ss = 5. Ha nepuoge nocaexoBaressbnocTi,
13 KOTOPOU BHIOpAH NIU(pPYIOUINU OTPE30K, ecTh aAse mudpwt 5: Cs u Cys.
IMosromy paccmorpum asa caydas. Eciu I's = Cs, o T'y = C = 3. 9o
[IPOTUBOPEYUT TAOJAUIE BAPUAHTOB 3HAYCHUN Hudp Hm@pPYyOUEro 0Tpes-
ka, B KoTopou ['; moxkeT 6uiTh pasHa 4, 5, 6 wim 7. Ecau xe ['s = Cy5, TO
cooTBeTCTByOIME mudpyommi orpe3ok: 1636567490147656369016365674
XOPOITIO COMIACYETCA ¢ TabANIIeN BAPUAHTOB 3HadYeHun ero nudp. Beranras
urdpbl HALLEHHOIO OTPE3KA W3 COOTBETCTBYIOMUX HUdpP M POBAHHOrO
COOOIIEHMS U 3aMEeHAS PA3HOCTH WX OCTATKAMU OT AejaeHusa Ha 10, moaysInm
o Tabaule 3aMeHbl Map Hudp Ha OYKBBI UCXOAHOE COOOIIEHTE:

umgpoBanHOe 23|39|86|72(16|45|81 (60|67 (06|17 |31|55|88
coobuwenne
um§p yiouit 16|36 |56 |74|90|14|76|56 36|90 (16|36 |56 |74
OTpPEe30K
wdposoe 17|03/30(08|26|31|15|14|31(16|01|05[09|14
coobmeHne
HNCXOIOHOEe
C|B|A|3|b|-|m|0|-|P|A|L|H|D
coobmeHne

3.6. O6o3uaveHus TOHATHEL U3 puc. 21.
1) M K, P, B uenrpansuo cummerpudes M K PA ornocurensuo M.
2) NL1Q B uenrpaasuo cummerpuded N LQC oraocurensuo N.
3) PLK»(); = PK(Q (napaiiejbHbIN IEPEHOC).
4) LK1 K5L; — xBajgpar.
5 MT L AC, NS L AC.
6) PMT =QNS (MT =NS, PM =QN, LT = /S = 90°).
7) Bes orpanuvenus oémHOCTH AB = BC CA=1.

)

8) PT = QS ==z, AP_ :F.CL' PQ = ,QC:Z:I:x
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PT QS
Puc. 21

9) PMK = NQL (PM=QN, /M=/Q, /K=/L=90°) = MK = QL.
W0)MQ=ML+LQ=ML+MK=ML+K/M=K,L=y.

4
11) Tlromwans ABC = ? papHa wiomamu LK KoLy = 32, y = g
12) MT = ? (monosuna BricoTe ABC).

13) QT:PQfPT:%:Fm.

14) MQ? = MT? + QT? (teopema Iudaropa), T.e.

2 2
VBY (VB Logp sy VB3 L
2 ) |1 g T £ 16 |2 °

1
43 — 3.

15) AP:PQ Q=+ (VAVE-3-1): L (3 (VavE-9)) =
:( 4\/3—3—1):2;(37 4\/3?73).

3amedanne. Touku P u () MOXHO MOCTPOUTL € IIOMOIIBLIO HUPKYJIA U
muaenku. [logymanTe, Kak 3TO MOXKHO CAETATE.

Omeem:AP:PQ:QC:( 4\/3—3—1) 12 (3— 4\/5—3).

4.1. Wcxogusin TEKCT cocToUT U3 48 GyKB, CI1eI0BATEIBHO, IPU 3AIU(PO-
BaHUM OBLIO MCTOIBL30BAHO TPU TMOJOXKEHNA PEMIETKY TTOJHOCTBIO 1 €IIE TPU
OYKBBI BIIMCAHBI B 9€TBEPTOM TIOJOXKEHUM. SHAYUT, HE3aMOAHEHHBE 12 Kie-
TOK COBTIATAIOT C BHIPE3AMU PEIMIETKN B YETBEPTOM MOJOKeHMM. Tak Kak
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TEKCT BIUCHLIBAETCS MOCAEIOBATENBLHO, TO HEM3BECTHHIE HAM TDU BBHIDE3a
MOI'YyT PACHOJAraThCA TOABKO B IEPBOU CTPOKE TAGIMUBI M IEPBBHIX ILATH
KJIETKaX BTOPON CTPOKM (10 MEPBOTO M3BECTHOTO BhIpe3a). Cumraem, 4T0
TpadapeT JeKUT B 4€TBEPTOM MONOKEHUY. YUUTHIBAL, ITO B OQHY KIET-
Ky JUCTa HeTb3s BINCATH MBe OYKBEI, TIOAYIaeM, UTO BBIPE3LI MOTYT OBITH
TOIBKO B OTMETEHHEIX 3HAKOM «7» MecTax Tpadapera («v» — MecTa u3-
BECTHBIX BHIPE3OB):

? ?
77 * *
* * *
* *
*
* * | % *

O4eBUIHO, 9TO U3 OTMEYEHHBIX B [IEPBOU CTPOKE IBYX KJIETOK BBIDE-
3AETCA TOMBKO OJHA (TAK KaK OHU COBMELIAIOTCA HOBOPOTOM). Ilotydaem
[Ba BO3MOXKHBIX BapuanTa pemérku (aubo nepsol «7», aubo BTOpou «7» B
MEepBOU CTPOKe). UNTaeMBI TEKCT MOTYyIAETCA IPU BTOPOM BAPUAHTE.

Omeem: NIOJIL3YACHINOPOMPENETKAHENB3A0CTABIATLIIYCTHEMECTA

4.2. OjuH 13 BapUAHTOB PEIIEHWS COCTOUT U3 CIACAYIOMIUX DTAMIOB.

1. 19=wu u3 Bropon crpoku («19,2 19,5»).

2. 29=0 u3 Tperben crpoku («29,1,10») u 10=a nmu 10=n.
3. 14=m1 u3 «u0,14,H0».

4. 8=g, 2=e, 10=u u3 «I€HHO U HOIIHO».

IMoayuwmau Texcrt:
12245321 60 28¢2018 2021 5u 2717ellel6 —
He 275 n10123122e16, e 5 170x106016:
JeHHO M HOMHO OHU e€24ellel6b
um 1821 17e20e28016 2102860 16.
5. 5=a m 27=3 U3 BTOPOH CTPOKH.
6. 17=8 6=n 16=u — mocJegHee CIOBO BTOPOU CTPOKHU — BOOMON.
IMoay«uwnau Texcrt:
12242321 no 28¢2018 2021laum 3B elleu —
He3a 10123122eu, He HA BOJAOTON:
OJEeHHO M HOmMHO oHuK e24ellen
nm 1821 Be20e280u 21028mom.
7. 21=7 18=y 28=ux 20=c u3 nocJaeIHEeN CTPOKHU HUILYT BECEJOU TOIIOW.

8. 11=p u3 «x3Be 1l e w» MEPBOU CTPOKMN.
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Urak,
12e24a3T mo mecy cTam 3Bepem —
He3a 10123122eu, He Ha BOAOMOU:
JEeHHO ¥ HOIIHO OHU e2depewn
HIOIYyT BECEJOU TOJNIOMN.

9. 24=r w3 «erepem».
10. 12=6 3=10 us «6erarwT».

11. 31=m1 22=9 u3 «OOLIYECH».

Omeem: DBeraiotT 10 Jecy crau 3Bepen —
He 3a 1o0bIven, He Ha BOJOIOM:
[leHHO ¥ HOIIHO OHU erepen
Ny T BEeceaon TOMION.

4.3. Omeem: cos36° = (14 /5)/4 ~0,8.

4.4. 3anymepyeMm GyKBBHI JATHHCKOTO aa(PaBUTa MOCAEIOBATENBHO TUCAA-
mu ot 1 1o 24. Ilycts 2 — HekoTopoe wucao ot 1 10 24, a f(x) — uwmcao, B
KOTOPOE NEPEXOAUT T HA BTOPOM dTarme. 1oraa nepecTaHOBOYHOCTD 3TAIOB
MOKHO 3aINCATH B CIEIYVIOUIEM BUIE:

flz+1)=f(x)+1, m.e flz+1)—f(z)=1

DTO 03HAYAET, YITO COCENHUE TUCAA T U T + 1 HA BTOPOM DTAIe NePexXonsaT
B coceguue xe gucaa f(x) u f(x + 1), T.e. BTOpon >Tan — TOXE CIBUT.
[locrenoBaTeIbHOE TPUMEHEHHUE ABYX CABUIOB — OYEBUIHO TOXKE CABUT U
0CTAéTCA PACCMOTPETD 24 BAPMAHTA PA3INIHEIX CIBATOB. UATAEMBIA TEKCT
onpenenseTcsa onqHO3HAYHO. OCI0XKHEHUs, CBA3AHHEIE ¢ TIEPEeX0oaoM 7 B A
YCTPAHAIOTCA JAu0OO0 IIePEeX0onIoM K OCTATKAM IpU HeaeHuu Ha 24, aubo BbI-
TMUCHIBAHUEM TIOCTe OYKBHI Z BTOpou pas andasuta AB...Z.

Omeem: INTER ARMA SILENT MUSAE
(“uuTEp ‘apMa CUIEHT MYy3D> —
KOT'J[4 TPEMUT OPYKWE, MY3BI MOJIAT).

4.5. CocraBuM BO3MOXKHBIE BADUAHTEHL IEPEIAHHBIX OYKB:

I"bif | ASE | BIIPK | EXIN0 | HMbY | CBI3JT | LY [IX0T | APBU

BII3 | AbB | AHOY | TEYB | IKDX | TEHR | IIBC |®YMP | OTAX

BIIY | BBE | BOM# | TS MJIBILL | PBXK |9T'T | XPHC |[HYE3

"bif | BOE | BIPK | EXIN0 | HMBY | Cb3JT | LAY |L[XOT | AGBU

(']

IBK | X |TPCJ| E3BA | OHSM | THUM |ME® | YTV | XI'H

EbJI| A3| CTM|XUH |TO0N|Y3¥H | BEX |IINP®| IIK
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Bribupas BTOPYO U MOCIEIHIOKW IPYNHEL 6YKB (Te €CTh KOPOTKUE KOJOHKY
OYKB), OLpeJeIsieM CIOBa, UM coorsercrByiomue: BA3, DTAX. B ucxoxnbix
croBax 33 OyKBHI, MOdTOMY OYKBHI B, A, 3, 3, T, A, X yike ncmonb3oBa-
HBI ¥ UX MOXKHO BBIYEPKHYTH U3 BCEX KOJIOHOK:

I"bil | ASE | BIIPK | EXIN0 | HMbY | CBI3JT | LAY |I[XOT | AGBY
Bll HOM |TEYb |JIKBX | TIIEH 1] C|®YMP | STAX
1y BOIMA | JEM | MBI |Ph K |4l |XOHC
bl |B NPK|E I |HMBY|CB JI|IAY |OXO0
TCPCI|E b |OH BUM | MED | HLITY
EbJ| 3| C M| MH |0 |V MH|BEX|IUP®

13 HEeCKOJLKNX BapUAHTOB, HAIIPUMED, B TPETLEN I'DYIIIE:
THOA THOM TPOM

BBEIOMpPAEM BAPUAHTHI TaK, YTOOBI KaxX 1as OYKBa UCIOIB30BATACH OJUH Pa3.
IIpogonxas Takum 06pasoM, HOLY9AM OTBET.
Omeem: BHK BS3 THOM IV4db IUION CBEM I[EX INYP® STAX

4.6. 3amernm, uTo A1 —Ap = (k+1)% —k*+2 aaa Becex HATYpATLHLIX k.
CkuaagpiBas nowienno sTu pasedcrsa npu k = 1,2,...,(n — 1), noxyuum
A, — A =n® =3+ 2n. Ilo yeaosmo A; = 3. C1e10BaTEIRHO, CIPABEINEO
coornomenue A, = n® + 2n.

HAcwo, uTo mpm pacumppoBaHUE TaK Xe, KAK W NpU 3ammppOBaHU,
BMECTO YuCea A100> AlOla Alog, Alog, A104, A105, Al()(; MO2KHO BOCIIOJIb-
30BaThCA mX ocTtaTkamu oT getenma Ha 30. Tak Kak mIa KaKI0ro MEIoro
HEOTPUIIATENLHOTO 1§

(100 + ) + 2(100 + i) = i* + 2i + 30z,
rae z — HEKOTOpOe Teoe JHUCI0, TO TOAYYAEM CACIYIoMMe OCTATKH MpU
penenun qucea Aqgo, . .., A1pg Ha 30:

Ao | Aror | Aio2 | Aios | Atoa | Aios | Aios
0 3 12 3 12 15 18

SaKIIOUUTENLHEIA DTAIl IPEICTABICH B TAOMNIE:

mu$pOBaHHOE COOOUEHUE KIE|H|3|3|P|E

9HCIIOBOE WMKMPpPOBAHHOE

9(5|12(7|27|15| b
coobueHmne

IMPpyRUME OTPE30K 013|12|3|12|15|18

YUCIOBOEe MCXOomHoe coobmenue 92| 0 [4|15| 0 |17

HCXOMHOEe CcoobumeHne KIB|A|OD|P|A|T
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1++vV4a?2 +1

4.7. Omeem:x:fnpno<a<1;
a
1+V4a? +1 —V4a?2 -3 -1
rHH=———" X3=———mpua > 1.

2a 2a
5.1. JYxazanue. Hagure nomycTuMble BAPUAHTHL A OCTATKOB OT €76~
HIs HEM3BECTHBIX T U Y Ha 7. Takux BapuanHToB OygeT BOCEMB. Y IUTHIBAA
MPUHAIEKHOCTh HEU3BECTHHIX K 33JaHHOMY [MAMA30HY, HAUAUTE OMY-
cruMble BapuanTsl 41 (z,y) (19 Bapuanros). Juas kaxgon napet (x,y) Hau-
mute z. B amanason 10, . .., 20 monazaioT Toabko Tpu permenus: (12,16,11),
(13,17,17), (13,18,12).

5.2. Tak Kak Ipy 3aIUCLIBAHUN COOOIIEHUA B TAOAUITY TIPOGEILI OMyCKa-
JUCH, MOXHO CAeTaTh BRIBOJ, UTO CTOMOIBI, COMEpXKAIMe 3HaK mpobena B
MOCJAEIHEN KJETKE, 10 MePECTAHOBKY OBLIM PACIOIOKEHBI B KOHIIE TAOIUIIHL.
Takum o6paszom, cTOJIOIBEI MOXHO pa3buTh HA IBE I'PYINBL, KAK IOKA3AHO
Ha puc. 22. [Ipu >ToOM IIa TOTYUEHUS UCXOTHOTO TEKCTa MOTPebyeTC s me-
pPeCcTaBIATE CTOAOUEL TOJBKO BHYTPX IDYIILL.

AHIBPAITOETIOMG3E KETPUA

AITAOGHUIOUOT EB P JEY O0IOO

YPIYECMOKUNUHTI KD O WHIXUNE

HYTAPEBUHEMWOHUH[L ENEJ3HHY

BETOOMINODTARXIOT 3 EINNI BHAC

WKCUTYHOEIDNVYINITX |------
Puc. 22

EcrecTBenHO mpeanonoxuTh, 9T0 coobueHne okanIuBaeTcs Toukon. Ilo-
DTOMY HA TPETHEM C KOHIIA MECTEe B TIEPBOU TPYIITE JOMKEH OBITH CTOIOEII,
okamuuparonmica #a T, ua Bropom — Ha Y, Ha nocreguem — ua K. Ilory-
gaeM 1Ba BapuaHTa (puc. 23), U3 KOTOPHIX TEPBLI ABIAETCA ABHO «HEUU-
TaeMBIM».

PAH||3AH |[AJNIBPJOETOME SAHATUEKP
OHJ| [BHI| [ATAGUIUOTEP BHJIOYLEJO
ECP||KCP|HOYEMOKHUHTO KCPEINHUX
PEY||HEY| HIAPEHEWNOH] HEYYEHHE3
MOT||3IT| IAOMIOITAUIITH SITCBAMEH
TYK| |TYK| [ ACATHOEJNIVIX TYK------
Pwuc. 23 Puc. 24

Taxum 0GpazoM, yIamoch 3apUKCUPOBATE TOCICAHAE TPU CTOIOIA TIEPBON
rpynnel. IlepecTapisas cTOIONLI BTOPOU I'PYILL, UIIEM (IUTAEMLIE» IIPO-
IOMKeHUA 3apUKCUPOBAHEEIX ¢TOA6IOB (puc. 24). encTBysa nanee aHajo-
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TUYHBIM 06pa30M € OCTABIIUMUCSA CTOJOIAME TIEPBOU TPYIIBL, JOCTATOTHO
JIETKO IIOJIYyYaeM UCXOJTHOE COOOIIeHue.

Omeem:
OIOO0OJNJTOEBPEMAIAHATUNEKP
HHTUFPA@V[EﬁBHHOYﬂEHU
MOODOUWHOYEKTYKCPEIODUNHHUEKX
BHOIUWOIODAPEHHHNEYYEHIUHES3
OTOUIOINOMATH3NOTCBAIEH
HOCNYXUTEMNONTHUYK

5.4. Bo BTOopom cayvae m3BecTHBI Hapbl UMD, KOTOPHIMEU MWHPPYIOTCA
OYKBBL «D», «€», «M», «O», «H», «¢I», & B II€PBOM — Iapbl UMD 4TI TeX XKe
OYKB, 3a MCKJIIOYEHNEM OYKBBI «H».

Omeem: BO BTOPOM CJIydae Jerde.

5.5. Omeem: 481.

5.6. MoxHO 3aMEeTHUTh, YTO MOCJAEIOBATEILHOCTL OykB MOCKBA BxOIUT
KaK TOATOCIETOBATENLHOCTE B KAXK IHIM U3 MHA(GPTEKCTOR TIEPBOU TPOUKM:
# MuBOT ConKerBum Assa
yxManOu Cp Km Bz Ax
w Mp>30raCurKdeBueAxk

Ha ocuoBe »T0Or0o HabIIOAEHNA MOXKHO MPEATON0KUTD, ITO Mu(pPOBAHIE
BAKJIIOYAETCA B CICIYIOMEM. B KaxX bl MPOMEKYTOK MEXKAY OYKBAMU UC-
XOMHOTO COOOIIEHNA (HATAJIO U KOHEI[ TaKkKe CIUTAITCA TPOMEKYTKAMMA)
BCTAB/ATCA OQHA JnbO nBe O6YKBBEL B COOTBETCTBHUU C M3BECTHBIM TOJBKO
OTTIPABUTENIO U TIOAYIATETIO KIIOTOM.

OueBugHO, 9TO NMEpBasg OyKBa COOOMICHUsT OMKHA MOMACTH HA 2-€ WIN
3-e mecTo nmdposanHoro Tekcra. CpaBHuBas 6YKBHI, CTOSANIINE HA YKA3aH-
HEIX MECTAX B MOJIEXKAIMUX PACHM(MPOBAHUIO KPAIITOIPAMMAX, LEIAEM BEHI-
BOJ, ITO OJHO M TO K€ MCXOTHOE COOOIIEHNEe COOTBETCTBYET HEPBOMY U
TpeThbeMy MUMPTEKCTY W ITO mepBas OyKBa 3Toro coobmenus — II.

Paccyxnan gajgee aHaIormIHLIM 06pPa3oM, 3aKII0IAEM, YTO BTOPOU Oy-
KBOU IIOBTOPAIOIIEr0CA COOOMmeHus sBisercs 0 (COHOCTaBI/IJm OM u3 1-11 xkpu-
nrorpaMmel u U0 w3 3-1) u Tak ganee. B mrore momyumM, 9TO mEpBON U
TPEThEU KPUITOrPAMME COOTBETCTBYET UCXOTHOE COOOIIEHNE

[I0BTOPEHUEMATBYYEHNUA

Teneps pacmmdpyem BTOpyIo KpunTorpaMmy. IlepBon 6yKBOU COOOIIIe-
Husg MOrYT ObITh TOBKO C wiu U. Janee, nonbupas K KaXXIOU M3 HUX BO3-
MOXKHBIE BAPUAHTHI MOCIEAYIONUX OYKB U BBIYEPKUBAS 3ABEIOMO (HEUIUTa-
€MEI€» IEIOYKN OYKB, Oy <YnM:

CE, CM, UM, Wl
CET', C€EB, CMO, CMP, WMO, WMP, UI'P, WFT
CEFP5—CEFT, CMOT, CMOK, CMPK;—CMPPR, MMOT, UMOK,
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PMPK;—MMPP—HAFPK,—UFPP
cMoTP, CMOTO, CMOKO, ©MBkM, MMOTP, MMOTO, MMOKO, WMBKM
CMOTPM, CMOTPH,

CMOTPHB, CMOTPHA
CMOTPUBB, CMOTPUBK, CMOTPUAK, CMOTPUAH u Tak manee.
B urore nmoayunm ncxomuoe coobmenne CMOTPUBKOPEHb.

Omeem: 1,3 — NOBTOPEHUEMATBLYYEHUA
2 — CMOTPUBKOPEHB

5.7. OO6paTuB BHUMAHUE HA TO, YTO HEKOTOPBIE CUMBOJIBI B TEKCTE YCJIO-

BUU 3339 TATOU OJIUMITUAIB HAOPAHBI BEIJEJEHHBIM MPUMTOM, U BLITUCAB

ST CUMBOJBI B IIOPALKE UX CIeJOBAHUA, IOJLYyIaeM TEKCT:
3000%aCEMbNOACHUMEKAKBDIHAULAUMEKCN3A)aUY

6.1. Tak kax kaxgpm u3 1997 aboneHTOB CBs3an poBHO ¢ N ApyruMmu,
TO 0bIIee YMCJA0 HAIpaBIeHu# CBsa3u paBHo 1997N. Orcoza oblmee ducio
CBA3aHHBIX Hap aboHeHTOB paBuHo 1997N /2, Tak Kak Kax1as CBA3AHHAM a-
pa mMeeT POBHO 2 HampapieHus cBasu. [lockompky uncao 1997N/2 nomxHO
OBITH LEJBIM, 8 9uciao 1997 — meuérroe, TO Yncao N qOMKHO OBITH Y€ THBIM.

Jokaxem, uTo masa xaxaoro N = 27 cymecTByeT CUCTEMa, CBA3M U3
1997 aboHEHTOB, B KOTOPOU KaxX bl CBI3aH poBHO ¢ N apyrumu. B camom
Jene, PACIONOKUB BCeX aDOHEHTOB HA OKPYIKHOCTU W CBA3aB KAXKIOTO M3
Hux ¢ T GIrXaNIIuMK K HeMy II0 YACOBOU CTPEIKE U C OMMKANIINMEA K HEMY
[IPOTUB YACOBOU CTPEJIKHU, IOLY UM [IPUMEDP TAKOU CETU CBI3MU.

6.2. IlokaxeM, 9TO Ha AMATOHAJN IPUCYTCTBYIOT BCe sucaa ot 1 1o 1997.
IIycrs uucao a us muoxecrsa {1, ...,1997} He pacLOIOKEHO HA AUAIOHAIY.
Torma, B cuity cuMMeTpun TAOJUIIBI, YUCIO ¢ BCTPETUTCA B TAOMUIE YETHOE
qucao pa3. C Apyrou CTOPOHBL, TOCKOABKY @ IO OJHOMY Pa3y BCTPEYAETCA
B KaXIOW CTPOKE, BCErO B TAOMUIE MMEETCA HEUETHOE FUCIO BXOXK JEHUN
qucaa a (1997). Hoayumiu nporusopedre. KoarudecTBo KI€TOK AUATOHAIN
paBrO 1997, mosToMy kaxzoe €mcao w3 mMHOXkecTBa {1,...,1997} BCTpe-
TUTCA HA TUATOHATN POBHO MO OMHOMY pasy. Beraucasas cymmy apudpmeru-
YECKOU MPOTIPECCUM, HAXOIUM OTBET.

Omsem: 1995003.

6.3. JYxaszanue. Ilycts HexkoTOpas 6ykea « npu 3amu@pPOBAHUM IIEPBBEIM
CmoCco60OM 3aMeHATach Ha OykBy [. Torga KOIMYecTBO BXOXKJIEHUU OYKBBI
£ B mepBou KpumTorpaMmMe OygeT paBHO YHUCIY BXOXKIEHUU OYKBEL (¢ BO
BTOPOU KPUIITOT'PAMME.

Omeem: IECTAAQTUMINATATIOKPUNITOIPAGUUIIOCBANEHACEMUIECATUIIATH
JIETHIUCHEL[HAJIBHUI!/’ICJIY)KBBIPUCCVIH



92 YKA3AHUA U PENEHUA

6.4. a) OnpegeauM MOMEHTHI OCTAHOBOK IOCJE HAYaMa MndpoBanus. s
DTOr0 Kax JOU OYyKBE PyCCKOr0O aipaBUTA IPUIUIIEM €€ IIOPs JKOBBIN HOMEP:
A—0,B— 1, u 7. 1. Toraa 6ykBam u3 mmppyeMoro CIoBa OYAyT COOT-
BETCTBOBATEH cjaenyomue HoMmepa: 0 — 15, 1 — 12, 1 — 9, M — 13, 1 —16,
A — 0, — 4. MomMeHTEI OCTaHOBOK OyAeM YKa3BIBATEH YUCJIOM OJHOIIATO-
BoIX (Ha oxuH 3y6el) MOBOPOTOB 1-I'0 KOJECA A0 COOTBETCTBYIOLIEN OCTa-
HOBKH.

J* ocTaHOBKE 1712|3456 |7]|8]|°9
BykBa 1-ro komeca o|nmyu|\Mm\om|ua|A | I|A
Yucno oIHomAT OBHX
IIOBOPOTOB 15(45|75|79(82|108|132|136|165
OT Hadvana IO OCTaHOBKHU
lluppa 2-ro komeca 5|5(6(1(8| 28| 4|5
Hudpa 3-ro komeca 1(2|5]2|5| 3|6 |3 ]| 4
Uckomum mmudprexct: 5153565128523864354
6) MycTh tp — KOAMYECTBO OMHOMIATOBLIX MOBOPOTOB 1-r0 Koteca oT

Had¥aIa 0O OCTAHOBKU ¢ HOMepoMm k, k =1,2,...,

ap — nudpa, HA KOTOPYIO YKA3LIBAET CTPEIKA 2-I'0 KOIECA B MOMEHT
OCTAHOBKHU C HOMePOM K,

by — mudpa 3-ro Kogeca, Ha KOTOPYIO YKA3BIBAET CTPEIKA 3-I0 KOJIECA
B MOMEHT OCTaHOBKH C HOMEPOM k.

Torga, yunThIBasg, 9TO HAYAIBHOE MOJOKEHUE CTPEJOK COOTBETCTBYET
OykBe A Ha nepBoM kogaece u () Ha 2-M 1 3-M KoJ€cax, MOIyIaeM PABEHCTBA

ty, =10my —ag, k=1,2,... (1)
th =Tng +b, k=1,2,... (2)
ITA TIOAXOANINX HEOTPUIATEIBHBIX TIENBIX TUCET My 1 M.
Sametum, uTo 1 =7 -3 — 10 - 2. Orcroga monyuaeM paBeHCTBA
ap =T7-(3ag) —10- (2ax),k=1,2,...
b, =7-(3bg) —10-(2bg), k=1,2,...
MoxcTasmsis oTH 3HaUeHUs B paseHcTBa (1) u (2), moayanm
ty = 10(my + 2a;) — 7(3ax), k=1,2,...
tr = T(ng + 3by) — 10(2by), k= 1,2, ...
CaemoBaTenbHo,
10(my + 2ay) — 7(3ay) = T(ng, + 3bg) — 10(2b;), k= 1,2, ...
[Ipasas u epas gactu geasrcs Ha 70, To ects uMmeroT Bux 70s; AIA MOIXO-
MSIIEr0 HeOTPUNATEIBHOr0 11e10r0 Sy. [loaTomy
my = Tsp — 2(ap + b)), k=1,2,...
ng = 10sg — 3(ap + b)),k =1,2,...
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oxcrasmss my, B (1), noayuum
trp = 70sp — 21lay — 206,k = 1,2,....
YuuteBaa yeaorue 0 < ¢y < to < ... < ty ¥ TO, UYTO OCTAHOBKA KOJEC

[IPOUCXOUT B MOMEHT IIEPBOrO MOSBICHUS IMUMPYEeMOU GYKBBI IO CTPEJ-
xon 1-mo Koseca, MOIyIaeM CASAYIONNE UTOTOBbIE 3HATYCHUS:

k 1 2 3 4 5 6 7

ag 2 8 9 8 9 1 1

by, 4 0 2 3 1 2 1
—(21lay + 20b;) | —122 | —168 | —229 | —228 | —209 | —61 | —41
tg 18 42 51 52 71 79 99
Byxeu C n C T E M A

6.5. Yxkazanue. PaccMOTpUM HEKOTOPYIO PACCTAHOBKY HEHYJIEBBIX (P
HA OKPYXHOCTH. YTOpAnodeHHyw Tapy (a,b) cocequmx mudgp Ha 3TOU OK-
PYXKHOCTH Ha30BEM l-cocemHen, ecau b ABAACTCA COCEIHEN C ¢ MO YaCOBOU
crpeaxe. [lapy (a,c) nasosém 2-cocepnen, ecau cymecrsyer uudgpa b, s
KOTOpOU mapsl (a,b) u (b, ¢) apasorca 1-cocenaumu.

Kax gon paccTanOBKe HEHYJIEBLIX (P HA OKPYKHOCTH OZHO3HATHO CO-
OTBETCTBYET lenodka 1-coceanux map suna: (1,a1), (a1,a2), (az,a3), ...,
(a7,ag), (as, 1), KOTOPOU, B CBOIO O4€peab, OJHO3HAYHO COOTBETCTBYET Lie-
TOYKa 2-COCENHNX Tap BUIA:

(17 (12), (aQ’ a4)’ (a4a a6)7 ((l(;, a8)7 (aS’ (11)((11, (13)((13, (15)((15, a7)(a77 1)7 (*)
rge as,as,...,as €{2,...,9} nua; # a; upu i # j.

Ecau u3 uenouku (*) ygaauTs a0y mapy, TO MO OCTABIIAMCS HapaM
OHA BOCCTAHABINBACTCA OMHO3HATHO.

Ecau u3 nenouxu (*) yoamiuTh IBe COCEIHUE MAPHI, TO OHA TAKKE BOC-
CTAHABIUBAETCA OTHO3HAIHO.

¥ nanenue u3 (*) JOOBIX TPEX AP IPUBOAUT K HEOTHOZHATHOCTHU BOCCTA-
HOBJICHUS 1enouku (). B aToM MOXHO yOeiuThCs, pacCMOTPEB CJIe4YIOLIe
(PparMeHTHL IMETOYKHA BUIA (*):

(a,b)(b,c)(¢,d) u (a,c)(c,b)(b,d), (a,b,c,d — pasawanbe UudpLI),
(a,b)(c,d)(d,e) u (a,d)(d,b)(c,e), (a,b,c,d, e — pazmuanbie mudpsi),
(av b)*(c7 d)*(ea f) u (a7 d) (6, b)*(cy f)a (aa ba c, d7 €, f — Pa3JHUIHBIC
mudPHI).

Takum 06pa3oM, IPU HAIAYAA ABYX YKA3AHHBIX B YCJAOBUH 330a4U IiU-
(QPOBBIX TEKCTOB HaM OYyIYT M3BECTHBI HEKOTODHIE 2-COCETHUE TAPHL, B
KOTOPLIX IepBas Hudpa OepéTcsa u3 IepBOU KPUIITOrPAMMEL, 8 BTOpPast —
um3 BTOpou. [looToMy ¢ yI€TOM CKAa3aHHOTO TOJYYAEM YCJIOBHME OMHO3HAY-

HO'O BOCCTAHOBJICHUSA MNOPAAKA PACCTAHOBKUA UMD HA [TAHHOU OKPYK-
HOCTH.
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Omeem: 11 OZHO3HAMHOIO BOCCTAHOBIEHNA PACCTAHOBKU IU(D HA OK-
PYKHOCTH HEOOXOAUMO U JOCTATOYHO, YTOOBL B OZHOM U3 HU(POBLIX TeK-
CTOB OBUIO HE MeHee 7 HEHYJEBBIX (D (3TO COOTBETCTBYET V/AATCHUIO U3
LenovYKy 2-coceiHux nap suga (*) He 6ojee ABYX U3 HUX).

6.6. IlocrenoBATENBHOCTH OCTATKOB OT JEJCHUSA INUCET a1, G2, . . . HA 24 —
[IEPUOAWYECKAS C IEPUOIOM 2, TaK KAK AJA JO0r0 HATYPAIBLHOIO b CIIPa-
BEIJINBO:

24 .2n—1 npu p = 2
(nty — @y = p"Ht — pt*? :{ pep

p" T (p® —p), mpup>3

Kpome Toro, p? —p = (p— 1)p(p + 1) xpaTHO 24, TO €CTH OCTATKA Y Gpio
U G, PaBHLL

6.7. Yxazanue. llpu a < 0 paccmaTpuBaeMoe ypaBHEHUE DPABHOCUIBLHO
ypasuenuio |z —a|—1995a = 1996, xoropoe umeet e Gojee IBYX PELICHUM.

IIpu a > 0 us rpaduka Gyukuuu y = f(x), rge f(z) — sT0 Jesas
9aCTh YPABHEHUA, BUIHO, uTO ecan 1996 € (0, a), To uucao pemenni 6yaer
98THBIM, M I03TOMY He MOxeT Obirh paBubiM 1997. Ecau 1996 € (a, +00),
TO ypaBHeHMEe uMeeT PoBHO 2 pemenusa. Ecau ke a = 1996, To ypaBHeHMe
umeer poBuO 1997 penienun.

Omeem: a = 1996; Bce pemenus umeror Bug +£3992k 41996, k = 0,1,...

.,998.

7.1. Ins Toro, 4T00bI COXPAHMIACH CBI3b IPU BHIXOAE W3 CTPOA JIOOBIX
IBYX Y3J0B, HEOOXOMUMO, ITOOB B KAXKILIU y3ed BXOJWIO HE MEHee TPEX
aunnn cpasu. Curyamnus

B
A
C
HETOMYCTUMa, UOO0 MPHU BRIXOE U3 ¢Tpoa yaaoB B u C ysea A cTaHOBUTCA
HETOCTYTHBIM. SHAYNUT, BCET'O JUHUU JOJKHO OBITH HE MEHEE M =15.

Bot aBa mpuMepa, YIOBIETBOPAIONINE YCIOBUAM 33,1341 ¢ 15-10 TMHUAMY
CBSI3M:

[MpuBeaém gOKa3aTEMLCTBO AIA TMEPBOTO TpUMepa. Kcau BHIILIM M3 CTPOS
[OBa y3/Ja HA OJHOM MATUYTOJBHWKE, TO CBS3b COXPAHWUTCA UYepe3 APyrue
TIATUYTOILHUKHY. ECau BBEIILIM M3 CTPOS TIO OTHOMY Y3JIy Ha PA3HBIX MATH-
YIOJBHUKAX, TO CBA3b COXPAHUTCA IO JUHUAM, COCAWHSIOUIUM DTU IATU-
YT OJIBHUKHA.

Omeem: 15.
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7.2. Ilpomneaypa 3ammdpOBaHAA MOXKET OBITH HOJHOCTBHIO OMUCAHA C IO-
MOIIBIO KBaapaTHOU Tabauusl pasMepa 10 x 10. Ha nepecedenun e€ crpoxu
C HOMEPOM ¢ M CTOJ0IIA C HOMEPOM j 3aMUCHIBAETCA NUPPA, B KOTOPYIO TPHU
samudpoBanny epexosuT uudpa j, eCan OHA PACIOIOXKEHA B [IAPOJIE IOC/IE
mudps! ¢. U3 TpeboBaHMI OTHOZHATHOCTH PACIU(POBAHUA CJAEAYET, UTO B
KaXKJIOU CTPOKE TAOGAUIBI KAaXKAas udpa BCTPEIACTCSA POBHO OIUH Pa3.

O0603HAYMM 4YEpEe3 Uly, Wa, - - ., Uy U 01,09 3AMU(GPOBAHHLIE TTAPOIN U
[Ba M3BECTHBIX APOJIA B MOPAAKE, OHpeserseMoM ycaopueM 3agaqu. IIpo-
IIeypa 3amudpOBaHUA COXPAHAET JINHY, TO3TOMY Uiz U Uiy HE MOTYT CO-
OTBETCTBOBATH HU 01, HU 0y. lIpenmosoxuB, 4TO ui; COOTBETCTBYET O,
MOIYIUM YACTH TAOIUIE, B KOTOPOU B OJHOU CTPOKE COMEPKATCA MBE OfU-
HaKOBbIE IUQPHL. DTO 03HAYAET, UTO NPEANoIoKenre HeepHOo. CocTaBiss
Tabnuuer, yOexk 1aeMCsi, 9TO 09 He MI(pPYeTCa HU B Ulg, HA B U7, HU B Wi5. B
PE3YIBTATE TAKUX PACCYKICHUN OCTAETCA TOIBKO OMUH BAPUAHT TEPEXOA
01 — Ulg, 02 — W5. 3ATOIHEHUE TAOIUIBL OY ST CJIeyIOIIIM:

0123456172829 01234567829
0 5 0 6 5
1 3 1 3

214|137 8 2|14|3|7|0|6]2|5|8]|9
3 7 337

4 2 4 2

5 3 5 3|7
6 6

7 4 7 4

8 119 8 119

9 9 1

O4eBUIHO, 9TO B CTPOKE C HOMEPOM 2 B IIOCACJHEN KJIETKE CTOUT 1. 3Ha-
Hre 5Ton TabauIEl TO3BOIAET OTHO3HAYHO PACHIA(DPOBATL Ui3: HOLYIUTCA
5830829. [Taponu, COOTBETCTBYIOIINE U1, Uty , Ulg, U7, BOCCTAHABIUBAIOTCS
HE ITIOJHOCTBIO.

Omeem: TOTHOCTBIO MOXKHO pacimdpoBaTh TOAbKO 5393511, monyuurcsa
5830829.

7.3. Coobuenne cocrout u3 3 X 17 = 51 6yksel. [Hostomy r = 3 wim
r =17 (mpu r = 1 u r = 51 — monydvaeTcs HeUMTaeMBI TekcT). Ilpm
7 = 3 HE NOMYyYaeTCA OCMBLICIEHHOIO TEKCTA IIPU BCEX INECTH BO3MOXKHBIX
BapuaHTax nepectaHoBku 6yks (a = 1,2, b = 0,1,2). Paccmorpum caygan
r=17:

9 10 11 12 13 14 15 16 17
A 9 BB b T 0 T OV
A 9 b y u
0 b 0 0 C

< m ol e
< AN
j==J= =1~ V]
= O 3
j=m e = T 6
=N v 2l
[=Rr=—
= X O

0 0 T H
9 E I i
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Cocegune GyKBHI NIPU IEPECTAHOBKE MEPEXOAAT B OYKBBI, OTCTOAIINE
APYT OT Apyra Ha OJUHAKOBOE PaccTOsHue: 6yKBa HA X-M MECTE IEPEXOIUT
Ha MECTO, ONpeeNseMoe OCTATKOM OT JAereHus ax + b wa 17, a 6ykBa Ha
(z+41)-M MecTe — Ha MeCTO, opeaerseMoe ocTaTKoM or genenus (ax+b)+a
Ha 17. 310 BepHO aas awboro x. [losTomy ecTh Bcero 16 BapmanToB mepe-
XOJOB COCeIHUX OYKB (MCXOIHBIA TEKCT HEUYUTAEM), KOTOPHIE OLPENe/IsioT
OJHO3HATMHO TEPEXOTBI BCEX OCTAMBHBLIX OYKB. [lepebupas ux, moaydaeMm He-
YUTAEMBIE TEKCTHI BO BCEX CAYYUAAX, KPOME OJHOTO, KOTOPHIU AAET TEKCT:

YU THOATBYTOBHTONY
YHO3HATBHBHYXHO0OTIIH
PHEINNOXO0OIOJNYHYHUJITOC

U3 Tpéx BapuaHTOB HAYAIA TEKCTA JETKO OMPEIeNAeTCA UCTUHHBIA Ba-
pHaHT.

Omsem:
YTOBHIONYYATHIATEHY XHOO TIHYHO3HATBII0NYYHI0CEHEILIOXO

7.4. TlocmenoBaTeqbHOCTE 00X0Ma JOCKHW MOKA3aHa HA PUCYHKE:

37|62(43(56135|60|41]50
44155(36(61]|42|49|34|59
63|38|53(46 (57|40 (51(48
54145164 (39(52]47 (58|33
1(26]15]20( 7 |32[13[22
1619 8 |25|14(21( 6 |31
271 2 |117(10(29] 4 12312
18| 9 28] 3 |24(11(30| 5

Omsem:

Kapaneprapaos Bek HEIOJOT
" motomy Tak CIaI0K OH.
Tpyba TpyOUT, OTKUHYT TOJIOT. . .

7.5. W3 ogHOpOAHOCTH BCEX YIEHOB ClEAyeT, 9TO HEPABEHCTBO DKBUBA-
JEHTHO HepaBeHCTBY a® + b% + ¢ + 6abc > 1/4 npu yciosuu a + b+ ¢ = 1,
a>0,b>0,c>0.
IIycrs ¢ — MuEEManbHOE U3 wucel a, b, ¢ (0 < ¢ < 1/3) u a = x. Torga
A=a®+b 4+ +6abc—1/4 =
=2+ (l-c—2P++6x(1—c—a)c—1/4=
=3(1-3c)x =3(1 —¢)(1=3c)z+ (1 —¢)® +* — 1/4.
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HaxoguM MUHUMYM KBAIPATHOIO TPEXUWICHA C TMAPAMETPOM € M TO-
JOXKUTENbHEIM KodddurmenToM npu z2. MUHMMYM TOCTUraeTCs B TOTKE
x = (1 —¢)/2, mpu >TOM 3HaveHMe A GyAET MOMOKUTEIBHBIM.

7.6. Ecau menoM ¢ KBaApaTHLIM CEYEHUEM HAPUCOBATEL HA JOCKE OTPE30K
OPAMOU TaK, 9TOOEI CTOPOHEL CEIeHIA OBLIA MAPALIEILHEL KPAAM JOCKH, TO
IIOMAAb TOTYICHHON JUHUY Oy AT PABHA IUOMAAN CTYTICHIATON JAHUY C
TaKUMU XKe KOHIaMu (cM. puc. 25).

Ecim ma pocke HApUCOBATL HEKOTOPLIU (BHITYKABIN) MHOTOYTOJBHUK,
TO HAMIYTCSA TAKUE TPAHUIHBLIC «TOYKM» DTOTO MHOTOYTOJBHUKA, KOTOPHIE
ABAAIOTCA OMMKAUMEMY K OTHOMY K3 KPaéB JOCKH. ILI0Mma b IpaHubl Ips-
MOYTOJBHUKA, COMEpKAIIeH BCe TaKHMe «TOYKW», PaBHA ILIOMAIA TPAHUIILI
HAPUCOBAHHOI'O BLINYKJIOO MHOIOYroJbHUKA (cM. puc. 26).

SS ~-—~o
\\\ /,I B[ it
S \\\ / -~
< ~ , / *~\‘\I 11
~ ~< , / H—
~ ~ / 1
So Se / / h I
S ~So S S~o ;\( h 1
< ~ JL |77~ !
S e [ Al
~< NN ~ ’
S \\\ N \;1\
NS /
S~ “=~ J - |/
Puc. 25 Puc. 26

Taxon NpPAMOYTOILHUK HA30BEM OKaMMIAIOMUM. fcHO, 9TO mmomans
OKAUMJIAIONIETO MIPAMOYIOJILHUKA HE MEHBIIE ILIOMALA COOTBETCTBYIOIIE-
ro0 MHOT'OYLOJBHUKA. SHAYNT, AJIA JI00r0 MHOCOYTOJBHUKA JAHHOHU ILIO-
A HAUAETCA TPAMOYTOJBHUK TAKOW XK€ IUIOMAAN, HO C IUIONATHIO
IPAHUILL HE OOJBIIEN, beM ILIOM@AAL IPAHUILI MCXOAHOI'O MHOI'OYIOJb-
HUKA.

EcIu MHOTOYTOJBHUK CO CTOPOHAME @ u b mMeer mromais 10000 cm?,
TO IIOMAIHL €0 TPAHAILI PABHA,

2
2a—|—2b+4:2a+20000+4:2< a_lOO) + 404.
a Va
MunuMyM AOCTUTAETCA B CAyYae, KOT'a BO3BOJAMMOE B KBAAPAT BHIPAXKE-
ure pasuo 0. B srom cayvae a = 100, aTo Brewér b = 100. Takum obpazowm,
HAUMEHBIIYIO TUIOMAb TPAHUIE, paBHYIo 404 cM?, mMeeT KBAIPAT CO CTO-
pomon 1 M.

Omesem: KBaIpaT O CTOPOHOH 1 M; mIoma s ero rpasunsr — 404 cum?.

7.7. Ecmu rpynna nudp, u3 KOTOPOU 00PasyroTCsa 9UCIA, COCTOUT w3 k
mudp, TO CYNIECTBYET POBHO k! pasimyHbIX wmcesn, A8 3amMuCU KOTOPBIX
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UCTIONBL3YIOTCA BCe MudpPBI TPYINLI POBHO TO OAHOMY pasy. I'pynmy us k
uudp 6yxem obosHadars Gy.

IMockombky B COOOIMEHNN OTCYTCTBYIOT MPHL 2 1 9, 5T udpht 06pa-
3y10T Jaub0 ABE TPYIIILI 0 O4HOU nudpe, aub0 OHY IPYINY U3 ABYX Iudp.
B o6oux ciay4dasx 5Tu nudpel MOy T ObITH KCIIOJB30BAHEL 1 3amudpoBa-
HUA POBHO ABYX OYKB anpaBuUTA.

Tak xak 31 = 1!+ 3! + 4!, noxygaem {1,3,4,5,6,7,8,0} = G UG3 UGy.

Ecmu Gy # {1}, T0 u3 coo0mmeHus HaxXOAUM:

a) G4 ={1,3,7,8}, G3 = {0,5,6}, G; = {4} mmbo
6) Gy = {1737778}7 Gs = {475a6}a G = {O}

Cnydaw a Cnyday 6  Cnydaw a Cinysam 6  Ciysam a Caygau 6
A 2 (4 0 K 1738 1738 X 7183 7183
B 4 (29) 2 (29) 1= 1783 1783 it 7318 7318
B 9 (56) 9 (92) M 1837 1837 9 7381 7381
I 56 (65) 456 H 1873 1873 il 7813 7813
I 65 (92) 465 0 3178 3178 I 7831 7831
E 506 546 I 3187 3187 b 8137 8137
E 605 564 P 3718 3718 B 8173 8173
X 650 645 C 3781 3781 b 8317 8317
3 650 654 T 3817 3817 3 8371 8371
u 1378 1378 y 3871 3871 i} 8713 8713
i 1387 1387 o 7138 7138 A 8731 8731

Coobwenue nocte pacumposanus umeer Bug: a) AA3Y wiu 6) LAY,
T. €. HC YNTACTCS.

Ecmm G; = {1}, To u3 coobmenns Haxoanm Gz = {3, 7, 8}, G4 =
={0,4,5,6}. B arom cayuae Tabauna 3aMeHbl OyKB 9UCAAME UMEET BUA:

A 1|E 465 |J1 783 |C 4560 |4 5460 | 3 6450
B 2(29) | X 546 |M 837 |T 4605 |l 5604 |0 6504
B 9(92) |3 564 |H 873 |V 4650 |l 5640 | A 6540
r 378 | M 645 | 0 4056 | @ 5046 | b 6045
I 387 | 654 | 4065 | X 5064 | B 6054
E 456 | K 738 | P 4506 |II 5406 | b 6405

CoobImenne Jerko npounTaTh: HAYKA.
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8.1. IIpoBexém mpsMmble, IPOXOIAIINE Y€PE3 TOUKU MMEPECEeTICHUS TPAHMUIT
CJIOXKEHHOU JIEHTHI TTAPALTEIbHO €6 KpaaMm. OUeBUIHO, 9TO TOTAa JeHTa Pa-
306bETCs HA paBHBIE pABHOCTOpPOHHUE Tpeyroabuuku. OrMerum tudpon O
BCE TPOCBETHI, a MU(pPON 2 BCe TPEYTOIBHUKN, KOTOPHIE TOJIYIUINCh Ha-
JOXKEHUEM IPYD Ha OPYyra ABYX TPEYrOJAbHUKOB B CJIOXKEHHOU Jente. Ilo-
CTPOUM TOTOJHUTENBLHO PAJ TPEYTOJLHUKOB BHE dMOIEMBI, KaK MOKA3aHO
Ha pucyske 27. B nonydennon Gpurype 9uciIo TpeyroJbHUKOB, OTMETEHHBIX
uudpPOR 2, PABHO YUCIAY TPEYyTOJbLHUKOB, OTMedeHHbIX nudpou 0. [losromy
TLIOIIAIb BCEU JEHTH pasHa miomagu Tpaneiuun A BC'D. KoanvecTsa Tpe-
YTOJBHUKOB B MOPU3OHTANBHLIX psigax ABCD ssmaoTcs 9 mocaegoBaTens-
HBIMU WIEHAMY apuPpMETAIECKON TTPOTPECCUR C TEPBBIM WIEHOM, PABHBIM 3
(umxHUM psag), u passocroio 2. CiaeroBaTeabHO, O6MIEE TUCAO TPEYIOILHI-
KOB PaBHO
2:3+(9-1)-2
2

Ecan h — mwmpwuna JeHTBI, TO MIO-
a6 OJHOI'O PABHOCTOPOHHE'O TPe-
YDOJBHUKA ¢ BBICOTOU h paBHA

So = h? ctg60° = h?/V/3.

C Opyrou cTOPOHBL, eCJu JINHA IPS-
MOYTOJBHUKA, TMOJIYIEHHOTO TOCTEe
paspesaHus JeHTH, paBHa [, To S =

N = -9 =99.

= [h. OTcroga HAXO UM UCKOMYIO Be- D C
l/h = .
auauny: 1/ 333 Puc. 27
Omeem: 33/3.

8.2. IlocmenoBaTenbHOCTD U3 k Hysaen win k euHuUI 0003HAYUM COOTBET-
creenno 4yepea 0F mmm 1%, Torga mmdpoBanue KaixIoro 3HaKa cOOOMICHU
COCTOHUT B 3aMe€He

{0 — Ok ke 1 — 1kaQhs

0 —s OPe masa II cmoco6a. (1)

1 Oks oo I crioco6a, {

B sammdpoBanHOM COOOIMIEHUN BCE CEPUM W3 E€IUHUII UMEIOT IJIUHY ko
IJ1 TIepBOro crnocoba u LIMHY k4 s BTOPOro cIocoba, MO3TOMY, AJds CO-
BIAMEHUA PE3YIbTATOB 3amMudpPOBAHUA HEOOXOIUMO, YTOORI

k’2 == k/'4. (2)

Teneps Jerko MoaIyIuTh, YTO B COOOMIEHUN AOMKHO OBITH OJMHAKOBOE
YUCIO HYJIEH U €IUHMALLL

Ilycts n — uucao wygen B cooduennn. Toraa Iucao Hyaen B 3armdpo-
BauuoM [ cnocobom coobmennu paBuo nky +nks, a Il cmocobom — nks+nks.
Takum o6pasom,

nk, + nks = nks + nkg. (3)
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W3 (1) BugHO, 9TO COOOIIEHUE AOMKHO HAUUHATHCA C HYJA U OKAHYIU-
BaTbCa equHuned. [lycrs nmepen nepBou equHULIEN COOOIIEHNS PACIOIOKEHO
a mygen. Torga mepseie a + 1 3HAKOB COOOUIEHNA TIPEACTABIAIOTCA TIPH TN~
¢dppoBaHUU B BHIE:

a=1 Ok11k2 (ks s I cnocoba,

fipu @ = ke 1k ks a1s 11 cmocoba, @
a1 OFr1k2kr1kz | Qk11k2pks a1a I cocoba,

pu Q%ke 1 kapks mst IT comocoba.

IIpu a = 1 noaydaem HEOOXOAMMOCTDL PaBEHCTBA ki = kg, a 3HAYMUT, C
yuétom (3) — pasencTsa ks = ks.
Ipu a > 1 moayvaeM ycaoBus:
k1 = akg, @ — HATYPAILHOE,
k1 = ks + bkg, b — HarypajsbHOE WIN HYJIb.

Moacrasuss ky = ks + bk B (3), noxyuaem pasencrso k3 = (1 — b)kg,
KOTOpOE MpU HATYPAIbHEIX k3, kg u b > 0 BoaMoOxkHO Jumib B caydae b = 0.
CrenoBarensuo, k3 = kg, a saauut, ¢ yaérom (3) k; = ks.

Takum obpazom, mpu a > 1 HEOOXOAUMEI YCIOBUS ko = ky, ks = k1 =
= akg = aks, rge a — nwarypaasuoe. U3 (4) cregyer, 4o coobLueHue 101K~
o uMmeTh Bug 0...01...1, e 9ucao HyJed U YUCA0 eAWHUIL PABHO 4.

Omeem: Ilpu ko = ky, k1 = kg, k3 = ks coobwenusa suma 0101...01
IMPPYIOTCA OANHAKOBO.

llpu ky = ky, ks = k1 = ake = aks, Tae a — HATypaIbHOE, COOOIIE-
Hug Buga (0...01...1)...(0...01...1) (rpynnsl u3 @ HyJel U  €IUHUL)
mMuPPYOTCa OAUHAKOBO.

3ameuanue. [lepBoill 0TBET HE ABAAETCSI YACTHLIM CAYIAEM BTOPOIO

mpu a = 1.
8.3. EcTecTBEHHO IPEANOI0KUTE, YTO BCE WIEHB OPIKOMUTETA PO IUINCH
B XX Beke. Orcioga cpasy 3amedaem, 4to uHa 3, 7, 11, 15, 19 u 23 mecrax
[TOCIeAOBATEIBHOCTH IIPOCTHIX YUCET PACHOIOKeHb! qucaa 11, 17, 47, 53, 83
7 89 COOTBETCTBEHHO.

BrracnuMm, kakue 9ucaa ABAAIOTCS COCEAHUMHU C YKABAHHBIMU IIECTHIO
gncaaMu. /[ 5Toro cocTaBuM TabInIly WX BO3MOXKHBIX «cocegenm. B coor-
BETCTBUU C YCIOBAEM UMEEM:

1206 () cocenn
11 13,19,43,7,3
17 13,19
47 79, 43, 31
53 61, 37
83 79,67, 19

89 97, 73.
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YuuTEBasg, YTO mEpBadA MUMPa B HOMEPE MeCAId IPUHUMAET 3HAUCHUI
Tonpko 0 mam 1, mocTpouM CIenyIoNTyIo TaOIuIy:
15 02 20 45 42 13 26 67 44 30 56 82 53 33 62 32 73 63 92 49 75 70 98 49

19 19 19 19 19 19
11 17 31 47 375361 6783 73 89 97
03 03 13 13 43 19
07 07 19 19 79 79
13
19
43

e B IEPBOM CTPOKE PACIONOXKEHO Mu()pOBAHHOE COOOMIEHNE, BO BTOPOU
CTPOKE — M3BECTHBIE YIACTKA UCXOTHOTO COOBIIEHNA, B TPETHEN CTPOKE —
CTaBIIEC M3BECTHBIMU Yy1IaCTKH KJIIO‘leBOfI noCIe10BaTCIbHOCTH, B OCTaJIb-
HBIX CTPOKAX — BO3MOXKHBIE BAPUAHTHI KIKOUYEBOU MOCICTOBATEILHOCTH B
COOTBETCTBYIOIIUX ITO3UIINAX. HpI/I COCTaBJICHUN TaGJII/IHBI YIUTHIBAJIOCH,
9TO KaKA0€ YNCJI0 JOJXKHO BCTPETUTBHCA POBHO OOUH Da3. HO3I/ILU/II/I qucest
31, 37, 67, 73 oupenensioTcsa OAHO3HAYHO. UX pacmosoxeHme OmTHO3HATHO
ompeze/seT MECTa s NPOCThIX qucen 61 u 97.

CHOB& BBEIMIAIIIEM U3BECTHBIC TNCIA ITOCACTOBATECABRHOCTH IIPOCTHIX TNCE

U BaPUAHTHL AJs UX cocefel (LIepBble gBe CTPOKU TAOIMIBL HA HTOM IIAre
He TIOHAJ00ATCA):

11 17 31 47 375361 6783 73 89 97
03 03 13 13 43 19
07 07 19 19 79 79
13
19
43

Bosmoxusie cocenu mas aucaa 61 — qaumn 59 u 29, a paa 67 — saumb
59 u 3. Ilooromy mexay 61 u 67 MOXKeT HAXOMAUTHCA TOMBKO TUCTO 59.
Bosmoxubivu cocemamu aus uucaa 73 asaaorces 89, 71 u 41. Hu onno us
DTUX TUCET He MOXKEeT OBIThH cocemoM mans 19, a masa 79 MoxeT OBITH TOTHKO
71. Takum 06paszoM, OMHO3HAYHO ONPENEIIETCS PACIONOXKeHre qucern 71 u
79. s wucaa 47 ocTaiacs TOABKO OAWH KAHIUIAT B COCEIN CIIPABA — UKUCIO
43. O6umm cocegom mis 43 u 37 moxeT 6bITEL TOMbKO 41. CkoppekTupyem
TabauIly C YIETOM CIEJIaHHBIX BBIBOJOB:

11 17 3147 43 41 37 53 61 59 67 83 79 71 73 89 97
03 03 13 13 29
07 07 19 19 23
13
19

Yu1acTox mocaeaoBaTenbHOCTH 17 * % 31 uMeeT TOJBKO ABa BapUAHTA
poonpenenenus: (a) 17—19—23—-31 u (6) 17—13—29—31. Paccmorpum oba
cryJasd.
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a) Bemwmmmem gpparMeHT Tabaunbl 1 TePBOrO CILIydast:
11 1317 19 23 31
03 03
07 07

OueBuaHO, 9TO ¥UCAA 3 U 7 AOKHBI 0OA3ATENABHO OBITH COCENHUMU C M-
cmom 11. Hucno 29 emé e BCTPEIaNIOCh, 3HAYUT OHO NOJKHO PACIOIArATHCA
JnO0 Ha TePBOM MecTe, Jub0 Ha mATOM. M To m Apyroe HEBO3ZMOXKHO, TaK
KaK B 000UX IO3UILIKAX OHO SBJISAETCSA COCeAOM JubO nias qucaa 3, mbo mis
YUCAA 7, 9TO HE COOTBETCTBYET YCJAOBUIO (OTIMYINE COCEIHUX TUCE HA CTe-
nenb gBouku). CieLoBaTeNIbHO, PACCMATPUBACMBIN CJIydall HEBO3MOXKEH.

6) Brimuimem GparMeHT TabIuIBL 1A BTOPOTO CAydIas:

05 11 231917132931
03 03
07 07

OueBUIHO, UTO YUCAA 3 U 7 JOTKHBI 00A3ATEIBHO OBITH COCEIAMHU A M-
caa 11. Hucno 5 MmoxeT monacTh TOJABKO HA NEPBYIO HO3ULUIO (T.K. OHO He
MOXKET HAXOMUTHCA PAAOM ¢ 19). 3HAYMT, B MATON MO3ULUYU NOTKHO OBITH
qncao 23. Acuo, uTo wucaa 3 u 7 Teneps PacCTABIAIOTCA OJHO3HAYHO.

Takum 0o6pasoM, MPUXOIUM K BBEIBOIY, UTO BO3MOXKEH BCET'O OJIWH Ba-
PHAHT KJIIOYEBOU MOCJAENOBATEALHOCTH. [1oMyanM OKOHIATEIBHBIA BADUAHT
TAOJUIET 1 HAUIEM OTBET:

15 02 20 45 42 13 26 67 44 30 56 82 53 33 62 32 73 63 92 49 75 70 98 49

10 09 19 48 29 04 19 54 25 09 19 49 12 06 19 71 24 06 19 70 04 07 19 52
05 03 11 07 23 19 17 13 29 31 47 43 41 37 53 61 59 67 83 79 71 73 89 97

Omeem: 10.09.1948 29.04.1954 25.09.1949 12.06.1971 24.06.1970 04.07.1952

8.4. 3amymepyeMm TOPU3OHTAIUM U BEPTUKAIN KBAAPATA HATYPATbHBLIMEI
quciamu 0T 1 1o 13 cBepxy BHE3 U CJI€Ba HAIIPABO COOTBETCTBEHHO. Torga
Kaxk 1ad KJIeTKA KBAIPATa OMHO3HATHO ONPEIeTATCA Iapon qucea (4; ), Tae
i — HOMEDP I'OPU3OHTAJIN, & ) — HOMEDP BEPTUKAIN, B KOTOPHIX HAXOLUTCSA
KJIeTKA.

Paccrosinue mexay nenrpoum kiaerku (a; b) u uenrpom kiaerku (c; d) pas-
10 \/(a — )2 + (b — d)2. 3ameTum, uT0 |a —c| € {0,1,...,12} u |b—d| €
€ {0,1,...,12}. O6osmaanm ¢ = |a —¢|, y = |b—d|, z = /2 + y*. Torna
z — \UCao HaTypabHoe, ecn x° = (2 +y)(z —y). OTcioaa motydaem, ITo

1= GG = {24
z2=2

22:<z+y><z—y><=>{yzo,
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2 B z=3 Z2=9
3 =(z+y)(z y)(z){yzomm {y:4,MT.,q.

122=(z+y)(z—y)<:>{5232 wiw {szl)5 i {3220 wim

z =37 z=13
2

B ofmem cayuae, ecan x° = mn, TO

m-+n

z=—
_|m—=-n]-

V=173

AcHo, 9T0 M U n JOKHEL GBITEH OAUHAKOBOU YéTHOCTH. [10 yenosuio, y < 12,

[I03TOMY UCKOMBIMY DPelIeHIAME Oy Ay T TOJBKO AP

(z;y) € A={(3;4),(4;3),(6;8),(8;6),(9;12), (12;9), (5;12), (12;5)} U
U{(0;a),(a;0),a=1,...,12}.

Kuerky (a;b) nazosém cywecrsennon aust kiaeTku (¢;d), ecau BBLIOAHE-
HO yeaosue (|a — c¢|; |b —d|) € A. fAcHo, 9TO UBET JAHHON KIETKU MEHAICT
JIMIIH TOrAa, Korga Kpunrona Haxouwicsa B KAKOU-1160 CyIeCTBeHHOU s
Heé kIeTKe. A Tak Kak B Kaxaou kiaeTke Kpunrorma mobsisait posuo 1999
pa3 (Heu€THOe YUCI0), TO UBET JAHHOU KJIETKY U3MEHWICA, eCJar ObLlee qu-
CJIO CYINECTBEHHLIX MIA HEeE KJIETOK HEUYETHO.

[lna onpenenenns Y€ THOCTU YUCIA BCEX CYNIECTBEHHBIX KICTOK I JaH-
HOU KJETKU BOCIIOJIb3YEMCS TEM, ITO Y CUMMETPUIHBIX KICTOK OTHOCUTEIb-
HO TOU WA WHOW IMATOHAIU KBAIPATA WIM OTHOCATEILHO HEHTPAIBLHOIO
BEPTUKAIHHOTO WIN TIEHTPATHEHONO TOPU3OHTAILHOTO PAIOB DTU YUCAA Gy-
OYT OAMHAKOBBEL. JTO, B YaCTHOCTU, O3HAYAET, ITO NOCTATOYHO OIMpele-
JIUTH YKA3AHHYI I6THOCTH TOMBKO A KaeTok (a;b), rmea=1,...,5, b=
=a+1,...,6 (>rux kreTok 15, 3aHyMepyeM X, KAK IOKA3aHO HA puc. 28).
Kpowme Toro, oTMeTnM, ITO y KaxkI0U U3 KJIETOK Ha TUATOHAIAX KBAAPATA,
a TaKXKe y KAKJIOU U3 KICTOK IMEHTPAILHOIO BEPTUKAILHOTO U T'OPU3OH-
TAJIBHOI'O PAJOB 00s3aTeNbHO OyJeT 9€THOE YMUCJIO CYIIECTBEHHBIX I HEE
KJETOK.

30HOU ACUMMETPHUH [JIA TOU WA WHOU KJIETKU MBI HA30BEM MHOXECTBO
TEX KJIETOK, KOTOPBIE B IPEJeNIaX UCXOMHOIO KBAAPATA HE UMEIOT KJIETOK,
CUMMETPUYHLIX OTHOCUTEJIBHO BEPTUKAILHOTO, TOPU3OHTAJBLHOTO U TPa-
BOI'O JIUAIOHAJBHBIX PIOB, COAEPXKAINNX JAHHYIO KIeTKY. SICHO, uTo muis
MAHHOU KJIETKYU YUCIO CYIIECTBEHHBIX KJIETOK, HE JEKAINNX B €€ 30HE aCuM-
MeTpUH, I€THO.

Ha pmc. 28 noxasana 30Ha acMMMETDHK A KJIETKEM 1, a Takxke BCe
KJIETKU BEPXHErO JEBOTO yria 6 X 6, MeHswoume CBOU IBET.

Omeem ua puc. 29.
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1 15|13|10| 6 |1
2 14|11| 7| 2
3 12|83
4 9(4
) 5
6
7
8
9
10
11
12
13

12345678 910111213

Puc. 28. /I1a kreTku 1 XUPHEIMA JUHAAMY BLIJICJICHA, 30HA aCUMMETDUML.
CepeIM IIBETOM OTMEYEHEI KJIETKH BEPXHErO JEBOro yria 6 X 6, MeHsmomue
CBOU LIBET.

Puc. 29

8.5. Ilpu pemrennm >TOro ypaBHEHHSI HALO YINTHBATH BO3MOXKHEIE Or'pa-
Huderua: a # 0, b # 0, a — b # 0, a + b # 0. [losTomy 1eneco006pasHoO
BBELIEIUTH UX CPa3y.

0 0
1. Iycte a = 0, b = 0. YpaBHenue umeer BUj 10z — 1_0g TO€CTH

b

0
2. llyctb @ = 0, b # 0. YpaBHeHUe UMeET BU] Tt = 1_0p &M

T — J11000€ 9uCIo.

0 = b, TO eCThH HE UMEET PEIICHUN.

3. Amamoruuno, mpu b = 0, a # 0 HeT pereHun.

4. Ipu a # 0, b # 0 yzoGuO paccMOoTpers TPU Clydas: a) a = b, b)
a=—b,c)a# +b.
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a a 1 1
a)a=1b: 1fam_1—am’w7égl’ 1:0—J1}0610e,Kp;)MeE.
a —a o
b) a=—b: Thar ~1—as’ x#ia, Str=——4a, 5_0’ PEIIeHNN HET.
c) a # +b:
Ja7 a b #1 #1
1—bz 1-—ax’ AL A
1 b 1 a
S ——z=-— -z
a a b b’
a b 1 1
x|l-——)=-—-
b a b a’
_(a—b)ab 1

Cab(a® -2 a+b
Omeem. llpu a = b = 0 x — x1060€ 4uCIO.

Mpua=b#0z€ (ﬂ)O;é)U(l;oo).

a

IMpu a =0,b# 0 w a # 0,b = 0 wim a = —b # 0 pelnenuu HeT.

a# —b

a#0 1
ITpu b0 =

a # +b

8.6. Uucno 2°° + 1 mpencrapaseT cobol cyMMy KyOOB, CYMMY HATEIX CTe-
[IeHel, a TAKXKE U3 Hero MOXKHO BLIIEJUTDL HOJAHLIM KBaapar. Kaxngoe ua
ITUX Hpe,ZLCTaB.TIeHI/II;I TIO3BOJIAET H&ﬁTI/I HEKOTOPHIC AEeJINTEIN NCXOJIHOI'O M-
CJIa:
230 11 =2103 1 13 = (210 4 1)(22° — 219 + 1) = 1025 - (22° — 210 + 1) =
=41-25- (229 — 210 41 1),
2041 =204 1P = (204 12" -2 42" -2+ 1) =
=65- (22 -2 422 20 4+ 1) =
=135 (2% - 218 4212 20 1 7).

230+1: (215_'_1)2_2'215 _ (215+28+1)(215+1_28) —
= 33025 - 32513 = 25 - 1321 - 32513.

Taxum 06pazoM, yCTAHOBIEHO, YTO CPEIM MPOCTHIX AEIUTEICU <UCIA
230 1 1 comepxatca 41, 13, 5. HemocpeICTBeHHON TPOBEPKOH IOTydaeM
paBercTBO 32513 = 41793 =41 -13 - 61.

Ocranocs mpoBepuTh, 4T0 1321 — mpocroe qucao. s aToro gocrarod-
HO TIOKa3aTh, YTO 1321 He meauTCsa HU HA OMHO TIPOCTOE YUCJI0, MeHbIee 37
(377 = 1369, 1369 > 1321).

Omsem: 230 +1=5-5-13-41-61-1321.
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9.1. a) [las 1oKa3aTenrbCTBA JOCTATOYHO YKA3aTh XOT OBl OJHY TOCIEI0-
BATEABHOCTD U3 33 PAa3MdHbIX OYKB, CyMMa KOTOPOU € PYCCKUM aadpaBUTOM
u3 33 OYKB HE COMEPKUT OJWHAKOBHIX OyKB. B KadecTBe MCKOMOU TOCTE-
IOBATEILHOCTH BO3bMEM caM axpaBuT. [lokaxkeMm, 9TO cyMMa aapaBUTA C
caMuM cOGOU HE COAEPKUT OJMHAKOBHIX OykB. IlycTh m m 1 — mopaaxo-
BBLIE HOMEPA, PA3IMIHLIX OyKB anapasuTa. Toraa mo onpenegeHuio CI0KeHns
OYKB TOCTATOYHO TOKA3aTh, ITO UUCIA 2m U 21 UMEIOT Pa3Hble OCTATKU
ot geneHud Ha 33. B camoMm mene, ecam ObI OHE OBLIN OAWMHAKOBEL, TO HHUCJIO
2m — 2n peamiock Obl Ha 33 Ges ocrarka. B cury roro wro HOA(2,33) = 1,
PasHOCTDL M — 1, TAK¥XKe JAeTumiach Obl Ha 33 6e3 0CTaTKa, 9YTO HEBO3MOXKHO.
YrBepxaeHue MyHKTA a) LOKA3aHO.

3aMedaHue. YTBEpXKIEHUE IYHKTA a) OCTAaETCsAi B CWIe LI J06Or0o
andaBUTA U3 HEIETHOTO YNCI OYKB.

6) ITpu caoxenun ABYX MOCAEHOBATEIBHOCTEN CYMMa, MOPAIKOBLIX HOMEPOB
BCEX OYKB MOJYYAEMOHN MPU 3TOM MOCIEJOBATEILHOCTH U CyMMAa TTOPAIKO-
BBIX HOMEPOB Bcex OyKB 000X CIaraeMblX UMEET OQUH U TOT K€ OCTATOK OT
neneHusa Ha 26. 3HAYUT, PA3HOCTD YIOMSAHYTHIX CYMM IOIKHA JEIUTHCA HA
26 6e3 ocrarka. JokaxeMm yTBepKAeHUe [IyHKTa 6) METOLOM OT [IPOTUBHO-
ro. B camom geme, ecnn Takas moCaeIOBATEABHOCTE U3 26 PA3JUTHBIX OYKB
CYLIECTBYET, TO YIOMIHYTAs PA3HOCTH PABHA CYMMeE IIOPSIKOBBIX HOMEDOB
6ykB amxpasura. Ogmako cymma 14+2+...+26=13-27=26-13+13 mpu 1e-
JaeHun Ha 26 uMeeT ocTaTok 13. DTO N0KA3BIBAET yTBEDXKIEHUE IYHKTA 0).

3ameqanue. YTBEDXKICHUE IIYHKTa 06) OCTAETCA B CWIE A JIOGOr0
axpaBuTa U3 YETHOO YuCIa OYKB.

IIpeacraBaser uHTEpEC NOKA3ATEALCTBO IYHKTA O), IPELIOKEHHOE
VIaCTHUKAMY OJUMITAATIHL.

IIpu menenum Ha a060€ YETHOE TUCIAO CYMMBI MBYX UETHBIX WIN ABYX
HEYETHLIX YMCEJ [0y IAeTCA YETHLIM OCTATOK, & P JEJEHUN CyMMEL I€T-
HOT'O ¥ HEUETHOTO UUCEI — HEYETHBIN OCTATOK.

CooreercrByiomue GYKBBI CKJIAIBIBAEMBIX [TOCIEI0BATEILHOCTEH MOLY'T
OBITh KAaK OIWHAKOBOW, TaK W pasaudHon dérHocTH. (/l1a KpaTKOCTH MBI
HaspiBaeM OyKBY 4€THOU, ecau e€ HoMep YETeH, U HEYETHOU — €CaU HOMED
Heuéren.) Byaem pemaTs 3a1ady OT IPOTUBHOTO. [IpEAmonoKuM, 910 Tpe-
6yemast [T0CIeI0BaATENbHOCTD CyIeCTByeT. Bcero B CI0XKeHnr yIacTBYIOT 52
O6ykBhI. [Tap OYKB OMUHAKOBOU U PABIVIHON IETHOCTY JOMKHO OBITH OJWHA-
KOBOE KOJIMYIECTBO, & UMEHHO 13 (Tak Kak B Pe3yJabTaTe CJAOKEHUs JOKHO
noayuursesa 13 uérupx u 13 Hewéruerx Oyks). [laper Oyks pasauwanon 4ér-
HOCTH BKAOYAIOT B ceOs 26 Oyxe. Ocrasmmecs 26 6yke BxoxsT B 13 map
6ykB oxrHaxoBou 4éruoctu. Oauako, 13 map 6YKB OQUHAKOBOU YETHOCTH
HE MOTYT COMEP:KATH OAMHAKOBOE KOJUIECTBO UETHBLIX M HEUETHHIX OYKB
(rak xak 13 — meuéraoe 4ucio). [loayyennoe nporusopedne JOKa3LIBaET
YTBEPK JCHUE TIYHKTA, 0).
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9.2. B sTou 3agade yCaOBUMCS MUCATH ¢ = b, ecan 4uciaa ¢ M b UMeT
OJMHAKOBBIE OcTaTKy pu gejenuun Ha 33. IlycTs 1 — HOMEp IepBou GyKBEBI
MCKOMOM TIOCJEIOBATENLHOCTH. DTy OYKBY YKA3aHHOE YUCIO PA3 MPUOABUIN
K Oykse K, B pesyaprare nonyduwan OykBy A. 3anuimeM COOTBETCTBYIOIIEE
ypaBHEHUeE:

12 +1949'9% . p = 1. (1)
Nmeem cregyonyio nenodKky COOTHOIIEHWH:
19491999 = 25-399+4 — (_1)399 . 16 = _16 = 17.
Ypasuenue (1) npunumaer sug: 12+ 17-n =1, uiun
17-n=22. 2)
Moae3ysack apudMETUKON OCTATKOB, HECIOXKHO COCTABATH CJACIYIOUIYI) Ta-
Oty

Als[B[r|n[E[E[x[3[ulf|k[n[M[a]a[n|p|c|T|v[o[x|n[dm|m|b[H][b][2[0]4
17/1(18(2 (19| 3 (20| 4 (21| 5 (22| 6 23| 7 24| 8 (25| 9 [26]10(27|11|28(12{29|13|30(14|31|15|32|16| 0

31eck MO Kaxk o GYKBOM MOANUCAH OCTATOK OT JEJEHUSA HA 33 pPe3yib-
Tara ymHOXeHus e€ Homepa Ha 17. Kak Buano m3 tabauusr, ypaBHeHue 2
uMeeT edumncmeennoe pemrerne n = 11, T.e. mepBasg OyKBa MCKOMOU ITO-

L] U
caepoBaTeabHoCTH — W, AHATOrMYHO MOryT OBITH HAUIEHBI U OCTAILHBIE
OykBbI. UckoMmas mOCIe10BaATEeNHLHOCTL UMEET BU
k-]
NIHYIXAD. (3)

Ecau nocaegosarensuocrs (3) npubasurs 17 pa3 k caosy KPUITOA, To no-
ayauTcs caoBo AHAJIUTHK. SlcHO, 9TO ecan mocienoBaTelbHOCTh (3) npuda-
BUTH K cioBy KPUITOWA 33 pasa, To BHOBB noxydurcs KPUINTOWA. 3uaqur,
ecau (3) mpubaeuTh 16 pas k caoBy AHAJIUTHK, To momyuurcs KPUITOILA.
Moayunts caoBo KPUNTOWMA menbine dem 3a 16 mpubaBieHWM HE yIACTCA.
[MencTBUTENLHO, PACCMOTPUM TPEATOCAENHIE OYKBEI B 3TUX CJIOBAX U B IO~
caepoBareasrocTu (3): I, U, A. OueBugHO, YTO MIA MOLydeHUA OyKBEI Il U3
6ykBbl U HE06x0 MO GyKBy A npuGaButh K U 1o kpaunen mepe 16 pas.
Omeem: HIHIIKA®; 16 pas.

9.3. B sTom 3agave ycaoBUMCS THUCATL @ = b, €l YUCAA ¢ U b UMEOT
ONMHAKOBLIE ocTaTku npu getenun Ha 1000. Jig HaxoxXIeHWA MMOCTIEIHEn
OYKBBI MCXOMTHOT'O COOOIIEHNA HEOOXOMMMO PEIINTh YPABHEHNE

77 -n = 355. (1)
31ech n — [0Ka Heu3pecTHoe Tpéxauadnoe 4ucio. Ilycrs n = 100-a+10-b+c
(a, b, ¢ — uudpni). Toraa

(100-a+10-b+c¢c) - 77 =355 <
<= T7000-a+700-5+70-¢c+700-a4+70-04+7-c= 355 <
<~ 700 (a+b)+70-(b+c)+7-c=355.
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3uauur, ¢ = 5. lanee,
700 (a+b)+70-b+430=0.

Orcroga b = 1. Torga
700 - a 4+ 800 = 0.

SHaunT, a = 6 u mosToMy n = 615.

Ypaeuenne (1) MOMIO GEITH peIIEHO MHAYe. YMHOXUB 06e qacTn (1) Ha
13, momyuum 1001 - n = 13 - 355. fcwo, uTo mocaexuve Tpu UUPPH HU-
CJIa, CTOSIIErO B JIEBOU 9ACTH PABEHCTBA, COBHAJAIOT C TPEMS IMOCHETHUMEI
nudpamu camoro uucaa . Beraucaus 13 - 355 = 4615, nangém n = 615. Te-
[Iepb aHAJOIUYHO pemaeM ypasHerue (1), B IpaBoil 4acTu KOTOPOrO CTOAT
IPyTHe TPEX3HAYHBIE MUGPOBLIe TPyl nmdpcoobmenusa (850, 547, 550
uT.a.).

Uckomas uudpoBas mOCAEJOBATEABHOCTL UMEET BU

121332252610221801150111050615.
Omeem: KINYIHOPAHARIEH.

9.4. Cuavaja BOCCTAHOBUM Marmdeckuir kBaapar. CyMma ducen BO BCEX
16 - 17

2
XK 0M croabie (a Takxke B CTPOKE, HA AUAlOHAIU) CYMMA HUCE] COCTAB/IAET

136 : 4 = 34. TlonbITaeMca TOCTPOUTL MATMYECKAE KBAAPATHEL C CYMMOU Ha,
JUHUY, PABHOU 34, U eIUHUIEN B IPABOM HIKHEM yriuy. UMeeTcs HeCKOIbKO
Takux KBaapaTos. Hampuwmep,

KJeTKaX KBajgpaTa paBHa 1+ 2+ ...+ 16 = = 136, 3uauuT, B Ka-

4/10| 7|13 10} 5/11} 8 12} 2] 5|15 16| 3| 2|13
o(15| 2|12 6| 9| 7|12 7|13|10| 4 5/10{11| 8
9| 3|14| 8 3| 4(14(13 9| 3| 8|14 9| 6| 7|12
16| 6|11} 1 15(16| 2| 1 6(16/11] 1 4|15/14| 1

Paccrapasa OYKBBEI B COOTBETCTBUHU C YCJIOBUEM, TOJIHLKO B OJHOM CIyHae,
OTBEYAIONUIEM YeTBEPTOMY KBAAPATY, MOLYIAEM YATAEMBIU TEKCT:

BH|P|E|VY I|E|P|E

C|T|E|B C|T|A|B

BIT|A|B BIT|E|B

E|B|K|I Y|K|B|H
16| 3| 2|13
5(10(11| 8

Omeem: 9l 6l 7112] [NEPECTABbTEEYKBHI.
4(15(14| 1




YKA3AHUA U PEMEHUA 109

9.5. Iycrs LAOB = «, ZCOD = 3, ZAOFE = v, r paguyc OKpyKHOCTHA
(cM. puc. 30). Yenoeue (4) 3a1a41 SKBUBAJIEHTHO PABEHCTBY

Sape + Scep = SAED-

C y4érom Berpaxkenuit Saop + Saor — SBoE = Sapr 4 Sgop + Socp —
— Scor = Sgcp, PTO pPAaBEHCTBO MOXKHO 3aIUCATh B BUIE:

r?(sin o+ siny) — r? sin(a +7y) +r*(sin 8 +siny) — r? sin(180° — v+ B) =
= 2r?siny <= sina + sin 8 = sin(a + ) +sin(y — §) <=
<= (1 —cosy)-sina+ (1 +cosy) -sing =siny- (cosa+cos3). (1)

E
Puc. 30

Bes orpanuvenus o6muoCTH MOXHO cauTarh, 9T0 v < 90°. Hanee, mo-
CKOMBKY KOOPAWHATHI TOYKM F — Tese 9ucia, MEeHbIEe 5, MOTYT NMeTh
MECTO TPH CIy9as.

Cayuati 1. siny = 1. Pasercrso (1) mpumer Bug: sin a + sin § = cos o +
+cos . Do gagr aBa BapuanTa pacunonokenus rouek: 1) B(—3;4), C(4;3),
E(0;-5); 2) B(—4;3), C(3;4), E(0; -5).

. . 3 4 . .

Cayuati 2. siny = 51008y = o W3 (1) noayuaem: sina + 9 -sinf =
=3-cosa + 3 - cos . Ilocreauee paBeHCTBO HEBO3MOXKHO, TAaK KaK IIpaBas
9aCTh PABEHCTBA CTPOrO MEHBIIE 6, a JeBasa YaCTh PABEHCTBA HE MEHBIIIE,

‘IQM%-}-g' = 6.

w

5
. 4 .
Cayuai 3. siny = 5o Co8Y = % Pagencrso (1) sanumercs B Buje: sin a+
+4-sinff = 2-cosa+ 2 - cosf. ITO PABEHCTBO HEBO3MOMKHO, TAK KaK
§—1— §1/12-cosoz—|—2~cos[3<2~é.
5 5 5
—3:

sina+4-sinfg > 4-
B(—3;4), C(4;3), E(0; -5); 2) B(—4;3), C(3;4), E(0; -5).

(

Omeem: 1)
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9.6. Boigeauum moj 3HaKaM¥U PAJIUKAJIA TOJHBI KBAAPAT:

1\’ 1\*
—<m+2> +aZ2>1+ —(:v—2> +4.

1
B pesyabrare 3aMeHBI & + 5= t HepaBEHCTBO IIPUMET BUI:

Va2 — 2 >1+/4— (t— 12

[1s pemeHna moCJIeqHer0 HEPABEHCTBA U3YIHM B3AMMHOE PACIONONKE-
HUE HA IOCKOCTH (f,y) TOSYOKPYKHOCTEN

y1(t) = Va? — t2 (uenp (0;0), paguyc |al)

y2(t) = 14+ /4 = (t = 1)* (wenrp (1;1), pamuyc 2).

Touxu nepecedenus NOLyOKPYXKHOCTEU (€CJAM DTUX TOYEK ABE) PacIo-
JIO2KEHBI CUMMETPUIHO OTHOCUTEJIBHO l'IpJ:IMOIQ/JI7 CoerZLI/IHﬂIOHIeIU/I X IEHTPHL.
B namnoMm ciydae sTo npsMas y = t. PaccmoTpuM BHauUaIEe KadMeCTBEHHO
BO3MOXKHBIC B3aMMHBIE DACIIOJIOXKEHNA HOJIyOpr)KHOCTeﬁ. ECJII/I BeJINYINHA
|a| mana, To momyokpyxHOCTH He mepecekatorca (puc. 31). C pocrom |al y

Yy Yy .
ya(t) e

B 1 y2(t)

A ) y=1 Y1 (t) A i i

o [ ]

9] t to 10 t

Puc. 31 Puc. 32

Y y =t Y " (t)
1 ya (1)

|
|
O ta t -1 10 3 1

Puc. 33 Puc. 34

TIOYOKPYKHOCTEN TOABJSeTCA 00masn Touka B (¢ abenmcecon tg) (puc. 32).
[Ipw panpHenmeM yBeautiennu |o| Touka nepecedenus B « IBIKETCI» IO OK-
PYXKHOCTH Y2 (t) TIO 9aCOBOM CTpeJKe. SHAYEHUE |a|, Tpu KOTOpOM Touka B
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coBmagaer ¢ Toukon C(1;3), ABIAETCA KPUTUIECKUM, TAK KAK MIPU JATb-
HEUIIEM YBEIUIEHUN |G| HOLyOKPYKHOCTH MMEIOT ABE TOIKH IEPECETeHNs
(puc. 33). U, makowem, npu |a|, IpeBOCXOANIEM HEKOTODPOE 3HAYMEHUE, TIO-
JIyOKDY2KHOCTH BHOBb He nepecekaiorcs (puc. 34). Paccmorpum ykasanusie
CIy¥am moapOOHO.

Cayuaii 1. Tipu |a| < OA = /2 nOTyOKpYXHOCTH He HepeceKalTCs, u
HEPaBEHCTBO DellleHun He nMmeeT (puc. 31).

Cayuaii 2. llomyOKpyKHOCTH UMEIOT € IMHCTBEHHYIO TOUKY MEPECeICHUA
¢ abcnuccon ty < 1 (puc. 32). IIpu srom V2 < la| < OC = V10. Pemenue
HEPaBEHCTBA UMeeT Bux t € [—1;¢].

Cayuati 3. lloayokpyKHOCTH UMEIOT ABE TOYKU Lepecedenus (puc. 33).
Ilpu stom 10 < |a| < 2 + /2. Pemenne HepaBeHcTBa nMeeT B t €
€ [~1;1]U[t2; 3]. pu |a| = 2+/2 umeeT MeCTO KacaHUe MOLYOKDPYKHOCTEH
(MOXKHO CINTATH, ITO TOYEK MEPECEUEHNUA TIO-TIPEKHEMY ABE, HO TPOCTO OHU
COBIIAAAIOT).

Coayuati 4. Tipu |a| > 2 + /2 TOTYOKPYKHOCTH BHOBB He MMEIOT OGIIMX
Touek, u t € [—1;3].

Hainém Temepb TOYHBIE BEIpaXKEHUA MIA abCIuCe i1, fs TOYEK Iepece-
YEHUA OKPYKHOCTEN. DTH BEIUINHEI YIOBJIETBOPAIOT CUCTEME

t2+y2 :(l2 5 )
tty =a = a”—2 .
{(t—1)2+(y—11§2:4 ppy a2 = () =dt

2

Pemas xkBagpaTHOE ypaBHEHUE, HAXOIUM
2_92F+12-a2 —a*t —4
1 .

WTak, pemerne HEPABCHCTBA UMEET BUL:
1. |a| < V2 = pemenuit neT.

2. V2 < |a] < V10 =t € [-1;t4].
3 VI0 < |a| €24+ V2 =t € [-1;t;] U [t2; 3].
4. la| >2+V2 =t e [-1;3].

Ilepexonsa K MepEMEHHOU T M MCIONb3ysA ABHBLIC BHEIPAXKEHUA IJIA L1, i,
TOJIYIaeM OKOHYIATETLHBIN

t10 =

Omsem:
1. |a| < V2 = pemenuit meT.

2_9_ PR
2-\/§<\a|<m:>x6[_g;a 2 12-a2 —a 4].

4
3.V/I0< o] €2+ V2 =

§_a2 2-V12-a? —a* 4
2’ 4

4. la|>2+V2=1¢€ [—g,g}

a? 72—{—\/12 a?—a*t—-4 5
2]

x € [— JUI
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10.1. Xoj pelreHns, a BEepHEE Ta MOCICJOBATEILHOCTL, B KOTOPOU OO/Ib-
IIPHCTBO YYACTHUKOB OIPEIENIAN0 IBeTa KIeTOK, H300pAXKEH Ha pHC. 3D.
[Ipoanamm3upoBaB Mo CTPOKAM AJWHBEI IEPHBIX TIOJMOC, MBI 0€3 TPYAa Ompe-
[eJsieM IBeTa HEKOTOPHIX KJIETOK B IIEPBOM, BTOPOM © 15-M psgax. ITu
«Cpa3y OYEBUIHBICY KIETKM OTMEYeHH! mudpon 1, mpuaém ecan nudpa o6-
BEJIEHA B KPYKOK, TO [BET KJIETKU OEJbIM, eCJIU XK€ B KJIETKE CTOUT MPO-
cTo 1mudpa, TO PTO YEpHAA KICTKA. AHATUBUPYA 3aTEM IIUHBLI TTOJOC 10
CTOMOIAM, OTMEYAEM, UTO IBETa KJIETOK, MOMEYEHHBIX Iudpon 2, Tenepb
OJHO3HAYHO OIpeteseHEl. BHOBB IPOCMATPUBAA CTPOKH, OLPELEIIEM IBETA
O4YEPEHON TPYIIMEL KJIETOK W OTMEYIAEM WX IUdpPon 3 u T. 1.

9
11230
11
2 33 2(®3
2 2|2 4
21 112(@®6¢6
2129
2 212 9
15 1
2 3 2
2 2
7
11
6 6|2 3
1 41 41

Ovwrec@o @@ e @ - —|w v~ w

F @@ @O P@ e @ w|e

- POROEOEEEEEEOE) -

HM@@@SMMMMMMSE@M@

~ @ T @E@AO®E = Bl e
OeOEOEO®e oo~ «QOE) ~ «

—_ w@@ 56@@@@@w@»—~ N R L

Omeem: cm. puc. 36.

10.2. Hama uenrs — HaWTU BCe HAOOPHI W3 WIECTH 9uUCeT (T,Y, 2, U, vV, w),
VAOBJETBOPAIOUIMX ypaBHEHUIO. [[0CKOIBKY KakK[0e 9uCIo B HabOpe MOXKeT
IPUHUMATE POBHO B3 3HAMEHMA, BCero Taxux Habopos 20 = 64. Cregopa-
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Puc. 36

TEJBHO, /A PEIICHUA 3318491 epeOGOPOM (a 1A TAKUX CIOKHBIX YPABHEHUN
5TO 334aCTYIO EAUHCTBEHHBIM CIOCOO HAUTU OTBET) Mbl JOJKHBL UCILITATH
KX LI U3 DTUX HAOOPOB, T.e. MPOBECTH Bhlumcaenus 64 paza. OgHako
nepe6op nepeGopy posun! O6parure BHMMaHMe Ha TOT (AKT, ITO JEBAA
U TMpaBasg JaCTU 3ABUCAT TOJBKO OT TPEX MEPEMEHHBIX. SHAYUT, ITOOBI
BEIYHCIATEL BCE 3HAMEHNA, CKayKeM, JeBOHW JacTH HOoTpebyercda TOIbko 2°
BeMMCACHUN. Hanas Bce 3HAYEHUsA JEBOU U IIPABOU YaCTel, HEMENIEHHO 110~
JyYaeM OTBET. 3aMEeTUM, UTO [JIA 3TOT0 MPUILIOCH MPOBECTYU BHIYUUCICHUA
(cM. Tabmuner) Beero 16, a He 64 pasa.

Z Yy z JeBasd 9aCThb u v w IIpaBasd 9aCTb

0 -1 1 2 0 0 0 0

0 -1 2 2 0 0 1 3

0 2 1 -2 0 3 0 3

0 2 2 -1 0 3 1 3

1 2 1 2 -1 0 0 1

1 -1 2 2 -1 0 1 1

1 2 1 1 -1 3 0 -1

1 2 2 2 -1 3 1 —2
Omsem: (077171771737 1)7 (072717711371)7 (072327717070)7 (072727

_1737())’ (la _17 17 _1737 1)’ (la 27 17 _la 07 1)

10.3. IIpu sammdpoBanuu OyKBa, COLEPKAIIAACA B 7-U CTPOKE U M-M
CTOIOME TAOMUITEI, 3AMEHACTCA OYKBOU, COMEPKAIICUCA B 171-U CTPOKE U N-M
croabue. Takas 3aMena COOTBETCTBYET CUMMETPUU OTHOCUTEILHO [VIABHOU
IUATOHAIN TAOAUIEL (TVIABHAA TUATOHAIL 0OPA30BAHA KIETKAMHI, ¥ KAXK IO
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U3 KOTOPHIX HOMEP CTPOKK ¥ CTOIONA COBIANAIOT). SANUIIEM APYT IO ADY-
roM OYyKBEI HCXOMHOT'O CJOBA M OYKBBI, TIOLYI€HHEIE TIOCAE 3ammn(POBAHMUA:

HANDWRITING

HAVWDEMTMVP
Byxkser H, A, T aexar Ha ruaBaon guaronanu. Crepyromue napsl OyKB CUM-
METPUYHBI OTHOCUTENLHO TiaBHou auaronaw: (N,V), (D,W), (R,E), (I,M),
(P, G). Tor dakr, uro nekoropas Oyxsa, Hanpumep G, COIEPKUTCI B B N-1
CTPOKE U 1m-M cToabIne, OyIeM 3amuchBaTh Tak: G = (n,m). Pemenue 3a-
IAMH TIPESCTABAM B BUAE HECIOXKHLIX BLITEKAIOIINX APYT W3 APYTa yTBEP-
XK JICHUN.

1. T=(4,4). Eciu 661 66110 T = (5,5), TO KIH0UEBOE CJIOBO COCTOSMIO OB
3 IIeCTH MocaeaHnX OyKB axdauTa 1 OykBa H He monmaqata ObI HA TVIABHYIO
AT OHATD.

2. Ucnonbsya cummerpuio, Haxoaum N = (1,5), D = (2,5).

3. A= (2,2). Oro cregyer u3 Toro, uro D = (2,5).

4. R BXOWUT B KIOYEBOE CJI0BO. Ecam 510 He Tak, 1o win R = (4,2), i
R = (4, 3). O6a BapuanTa HEBO3MOXHEL, TAaK KaK R 1 E CUMMETPUYHEL

Wrak, Tabauia uMeeT BUI

1 2 3 4 5
1 IV II | N
2|IV|A|B|C|D
3 |III 1
4|11 |
S|IVIW|X|Y|Z

Pasmectum mapsr (R,E), (I,M), (P,G). B Tabaune ocramuck cBoGogHBIME 4
mapbl CUMMETPUIHBIX KJAeTOK. OHu oTMmedenbl puMckumu nwdpamu 1, IT
01, TV.

5. ITapa (P, G) B knerkax I, I pacnoxararscs e Moxer, Tak Kak B aada-
BuTe Mexay D u G pacnonaratpoTcsa aee 6ykewl. B kreTkax 11, 11 ona Takxke
He MOXeT COIEP:KATHCA, Tak KaK Oyksa G (u3-3a Toro uro D = (2,5)) gomx-
Ha HAXOJUTHCA B TPETHEU CTPOKE.

6. ITapa (M, I) B knerkax I, I pacnoxararscs e Moxer, Tak Kak B aada-
BuTe Mexay I m M ects Toabko aBe 6ykBel. B xierkax II1, 111 mapa (M, I)
TAKXKe He MOXKET COAEPKATHCSA, TAK KAK MHAYE B KJIYEBOE CJIOBO BOULIH OB
E, F, G, H. OToro He MOxeT OBITh, U3-33 TOT'0 YTO KIYEBOE CJIOBO COCTOUT
u3 6 OYKB 1 IO JOKasaHHOMY coxepxkutT R, N, a Taxxke M wmm I.

7. ITapa (R, E) B kaerkax [, I pacmonaraTbes He MOXKET, TaK Kak R BxonuT
B kJI04eBoe c10B0. B kineTkax II, IT »Ta mapa Takxke He MOXKET COIepPKATHC,
Tak kKak E caenyer cpasy 3a D.
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Bosmoxubie PacCIOJOXKEHUA IMap OTPaXKEHBI B Ta6.7'II/ILI€I

T[T 1001V
®e [ -[+][+ ][+
MD [ - [+ -+
RE [ - [ -+ [+

NmeroTca, TakuM 06pa3oM, TpU BAPUAHTA.

a) (P,G) — IIL IIL; (M, I) — I, IT; (R,E) — IV, IV.

6) (P,G) — IV, IV; (M,I) — II, IT; (R,E) — III, III.

B) (P,G) — IL IL; (M,I) — IV, IV; (R,E) — IIL, IIL.

8. HemocpeAcTBEHHON TPOBEPKON JETKO yOEANTRCA, I9TO TAOIUIA HE MO-
XKeT OLITH 3AIIOIHEHA B COOTBETCTBUU C BAPUAHTOM a).

9. C yuérom 6) Tabiuia IpuMeT BU[I

1 2 3 4 5
1 PIR|I|N
2|G|A|B|C|D
3| E
4| M T|U
DIV |IW|X|Y|Z

KuatoueBoe cOBO MOXKET OBITH OTHUM U3 CACTYIOIINX:
OPRING, OGRINP, QPRING, QGRINP, SPRING, SGRINP.
10. /Tas BapuaHTa B) MOLY<IUM

1 2 3 4 5
1 I/R|G
2|M|A|B|C|D
3| E
4| P|Q|S|T|U
S|V W|X|Y|Z

KmodeBoe ¢10BO MOXKeT OBITH OJHUM U3 CIEAYIOMINX:

HIRGNM, HMRGNI, KIRGNM, KMRGNI, LTRGNM, LMRGNI, OIRGNM, OMRGNI.

11. U3 npusenéHHBIX KIHOYEBHIX CJIOB OCMBICJEHHBIM (CJIOBOM AHIVIAU-
cKOro s3bika) sasisiercs SPRING.

Omsem: SPRING.

10.4. Ilycts T — mepuo NOCTIEJOBATENBHOCTH Sy, TOTAA PABHOCTD Ly T —
— &y, DOKHA 1eauThea Ha 10 mpum mo0bIX HATYPATIbHBIX 7. MeeM

m+T)n+T+1) nn+1) TT+2n+1)
Tn+T — Tp = 5 — 5 = B .
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Acuo, uro T' = 20 asageTca nepuogom. [lokaxkeMm, ITO JHOOOU IPYTOU TIe-
prox ue menbine, vem 20. lIpr n = 1 maxogum
T(T + 3)

2
IIpaBas wacte geaurcs wa 10 mpu T = 5,12,17. Oguako npu >TUX 3HAYE-
musax T pasHOCTH

Ti4T — T1 =

(T +5)

2
ua 10 me geaurca. CaenoBareasuo, 1" = 20 — HAMMEHBIIUN TTEPUOL TTOCTE-
[OBATEIHLHOCTH.

Ucnoas3ysa COOTHOLIEHUE T, = Tp_1 + 7, HAXOTUM TIEHBEI HOCJIET0BA-
TEIBHOCTH Sy

1,3,6,0,5,1,8,6,5,5,6,8,1,5,0,6,3,1,0,0,1,3,6,0,5, ...
W ckomble MOACTAHOBKEA MMEIOT BH
p1 = (1360524789), po = (1865023479), p3 = (1506324789),
py = (1023456789), ps =p1, DPs = Da.

Haumenbmuy mepuos mocaeqoBaTeaLHOCTH Py, paBed 4.

Omeem: a) 20; ©) 4.
10.5. Omeem: X0POWO CKA3AJ KOT ¥ HA STOT PA3 OH MCYE3 MOCTENEHHO
HAUMHASA C KOHYMKA XBOCTA U KOHYAfA VJIHBKOR KOTOPAA EINE BHJIA BUIHA
HEKOTOPOE BPEMA.
10.6. Hycrs f(x) = 2°+52°% + 52— 1. Torga f'(z) = 52+ 1522 +5 > 0 qua
BCEX T, CJeA0BaTeNbHO, GyHKIMs f() cTPOro BO3pacTaer Ha BCEH YUCIOBOU
ocu u ypasrenue f(x) = 0 umeer poHO oau kopensb. (Ilockomexy f(0) =

= —1u f(1) = 10, sror Kopeus sexur Ha unrepsasie (0;1).) Bygem uckars
KODEHb B BUe £ = U + v. Bo3BeméM 5TO PABEHCTRBO B TATYIO CTENEHD:

To4T — X2 =

2° = (u+v)° = u® + 5utv + 10uP0? + 10u?v® + Suvt +0° =
= u® 4+ v° + 5uv(u® + v*) + 10uv? (u + v).
Cymmy ky6oB u?® + v¥ sanumem B Buge (u+ v)((u+v)? — 3uv) u ¢ yaérom
TOTO, 9TO T = u + v, moaydum x° = u® + v> + buvz(z? — 3uv) + 10u>v3a.
Oxonuarensro x° — 5uvz?® + bu?v?x — (v +0v°) = 0. Cpasrusas Ty 3anucs
C UCXOHBLIM yDaBHEHWEM, MOTydaeM

w = —1,
u® +0° =1,

Bospeaém mepBoe ypaBHEHME CUCTEMBI B 9-10 CTEIEHDb U BBITIOJHUM 3aMEHY

u® = a, v® = b. Toraa
ab= -1,
a+b=1.
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“1+V5 , -1-46
2 T ‘

2
Omsem: x = i/_l_;\/g—l—i/_l;\/g.

11.1. IIycte anmuna Texcra pasHa L. IlycTh cUMBOJI BCTPEIAETCA B TEKCTE
Z pas. 3agady MOXKHO epedOpMyInpPOBATD TAK: HAUTH HAMMEHBIIEE HATY-
pajibHOe YucIo L, 11 KOTOPOrO CYIIECTBYET TAaKOe HATYpAIbHOE UHUCIO &,
4TO

Ozrcroga a =

105 =z 11

100 < < 100

IIpm pemenunm 3a1a9vM HEKOTOPBIE YYACTHUKU PYKOBOICTBOBAIUCH, BO-
o06111e TOBOPS, OIMUOOYHBIM Y TBEPK JEHUEM, ITO YeM MEHBIIE &, TeM MEHBIIEe
coorBercTRymomee L. OnHAKO TIPU MadbIX & BTO ASUCTBATEILHO Tak. [Ipm
z = 1 He CyWECTBYET yIOBICTBOPSAIONIEIO HEPABEHCTBY HATYPAILHOTO L.
Ipu z = 2 maxomum L = 19. U3 mepasencta L > 100z/11 zaxmiogaeM,
aro L > 19 mpu x > 3.

Omeem: 19.

11.2. [ogcyuTaeM YUCAO TOABJCHUU KAaXKAOW U3 OYKB B MIU(PPTEKCTAX.
IMepBoiz Texcr: B, T, I, P, B, 0 — 1 pas3; A, IO, 3, M, T, Y — 2 pasa; J1 —
3 pasa; H,C— 4 pasa; E, 1 — 6 pa3; B— 7 pas; 0 — 12 pas. Bropon Tekcr:
UK C,T,4— 1pa3; A,B,E, V,X, 1 — 2 pasa; M — 3 paza; I, b — 4 pasa;
X, 3 — 6 pa3; P — 7 pa3; B — 12 pas. Eciu TekcT moaydeH mepecTaHOBKON
OYKB, TO JaCTOTHI BCTPEIAEMOCTU OYKB B HEM MOJKHBI OBITH XapPaKTEPHEI
[JIs1 TEKCTOB HA PYCCKOM s3bIKe. Bo BropoM TekctTe orcyrcrByeT Oyksa 0,
O/JHA M3 CAMBIX JACTHIX OYKB. [l0pTOMYy MOXKeM caeaaTh BBIBOM, SITO Tep-
BLIM TEKCT II0JIyY€H IEPECTAHOBKOL, & BTOPOU — 3aMEHOU OYKB B HCXOJHOM
TEKCTE.

IIpu ucnonb3zoBanny mudpa 3aMEHBI YUCJIO BXOKICHUNA GYKBBI B UCXOJI-
HBII TEKCT COBMAAAET C YUCIOM BXOXKJICHUU 3aMEHAIONEN €€ OYKBEL B I~
dposanubm Tekcr. [HosTomy s3akmouaeMm, 9To OykBa 0 3aMeHsanach Ha B,
B — ua P, 1 — ma M. Kpowme Toro, 6yksel E u U 3amensucet Ha X 1 3 aubo
HAa O U X, Hu C —wmall u b b0 Ha b u Il

IMepBas 6yxkBa BTOpOro Tekcra — P; el 10MKHA COOTBETCTBOBATE OYKBA
B mepBoro TexkcTa. IloaToMy AamHA y4IacTKOB, HA KOTOPBLIE Pa3OUBAICA UC-
XOTHBIA TEKCT NpU MudPOBAHUN [IEPECTAHOBKOU, He MeHee nATu. Torga B
TEPBLIN YIACTOK TIEPBOTO TEKCTA BOUAET OyKBa 0, KOTOPOU NOMKHA COOT-
BETCTBOBATHL OYKBAa B BO BTOPOM TEKCTE, IO3TOMY IJNHA YIACTKOB HE Me-
uee 6. IIpenmonoxus, 9T0 qIuHA yIaCTKOB PABHA 6, MOIyYaeM, ITO BHY TPU
yiacTKa OYKBHI MEPECTABIAINCH TIO cxeMe 1234546-546213, 1To npuBOaUT K
OCMBICJICHHOMY BapUaHTy BOCCTAHOBJCHUA HCXOAHOIO TexcTa: B BE3MOJIBUN
CAIIOB BECHO# B0 MIJIE HOYEA TOET HAZ PO30K BOCTOYHHA COJIOBEM.

B nasBammm npowsBegeHms u (HaMUINU ABTOPA CTAJU H3BECTHBIMUI
TIOYTU BCE OYKBHI: COJIOBEMMPO3AN??7MH. 3Haxamu BOIpOCca 0O03HAYEHBI
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OYKBBI, KOTOPBIE HE BCTPETUINCHL B MCXOTHOM TekcTe. Ilo cMmbIcay Jerko
LOragarscd, 91To aprop — IIYIIKHKH.

11.3. 3ameTuM, YTO OCTE TIEPEMY THBAHUA POBOIKOB BHYTPHU KK O TiA-
TU3HAYHOU KOMOUHALIMY YUCJAO €IUHUL He U3MeHWIOCh. [loanuinem o Ka-
K IOU GYKBOU TOMYIEHHOTO COOOIIEHNA Te€ OYKBLI, KOTOPHIE MPEACTABIAIOT-
€A MATU3HATHOU KOMOMHAIIMEN C TeM YK€ YUCIOM €IWHMUIL:

DQABILONH

0 B333B
B LAJJTB
Y WHHHIL
m POVOP
YXV
X I X
omim
Db
bbb

Bribupas mo ogaon 6yKBe B KaxKA0M CTOI0IE TaOAULIBL, HAXOIUM €IUH-
CTBEHHOE «IuTaeMoe» ¢aoBo MAPOX0.
Omeem: TTIAPOXOLL.

11.4. Packpacnm KIeTKE TabJuIbl B TPU [[BETa (HA30BEM UX yCJIOBHO 1, 2
3), kak nokasano ua puc. 37. Knerku, o6pasyroniue IuHNO, Hapa/LIeALHYIO

1(2(3[1]2(3|1]2
311|213 11(12(3]|1
213|112 |131112]3
1(2(3[1]2(3|1]2
311|213 1112(3]|1
213|112 |131112]3
1(2(3[1]2(3|1]2
311|213 1112(13]|1
Puc. 37

NVIABHOU NUATOHAIN, OKPAIIEHBI B OJUH I[BET. 3AMETUM, ITO MPAMOYIOIb-
Huk 1 X 3 Bcerga HAKPHIBAET KJICTKHU TPEX pasHbix nBeToB. Cle10BaTeIbHO,
«XOpoIIne» KIETKY (ecau BOOOIIE TAKOBBHIE NMEIOTCA) O0A3ATENBHO NMEIOT
uBeT 1, IOTOMY YTO KJIETOK mBeTa 1 Ha OnHYy OOJbIIE, YeM KJIETOK IIBe-
Ta 2 u uBeTa 3. o cOOOpakKeHWAM CUMMETPUHN TPU TOBOPOTE TAOIUIIHI
ma 90° OTHOCHTEJNBLHO €€ IMEeHTPa «XOPOIINEey KJIETKH MEPEXOIAT B «XOPO-
mmes. JIuHum KIeToK 1BeTa 1 10 ¥ mocjae MOBOPOTa YKa3aHbl Ha puc. 38, a.
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AcHO, 9TO «XOPOMIIMUY MOT'YT OBITH TOABKO T€ (IeTHIPE) KJIETKU, B KOTO-
PBIX 5T auHuy nepecekarorcs. Henocpencrsennon nposepkon (puc. 38, 6)
yOEXK 1aeMCA, ITO HAUEHHBIE KIETKN (XOPOIUMEU» ABAAOTCA. Takum o6pa-

™

a) 6)
Puc. 38

30M, HAMAEHO KIOUeBoe cl1oBO PYCh. YkaxkeMm, Kak mpeoOpas3yoTcsa GYKBHI
HUCXOIHOI'O COOOIIEHNS:

al6|B|r|n|e|é|x|3|u|u|x|n|m|a|o|n|p|c|T|y|d|x|n|u|u|u|b|x|s|3 |0
Plplc|T|y|d|x|u||u|u|s n|b|a|n|2|a|6|B|r|ae|&|x|3|n|u|x|x|M|H|0|1
V|y|d|x|u|e|mjusu|s|2n|a|a|6|B|r|n|e|é|x|3|n|u|x|x|u|a|o|x|p|c|T
Cle|t|y|d|x|u|e|u|m|s|n|s|2|n|2|a|6|8|r|n|e|é|x|3|u||x|x|u|x|o|x|p
bln|a|w|a|a|6|B|T|x|e|8|x|3|u|u|x|x|m|a|o|a|p|c|T|y|d|x|ux|w|u|u|b|u

Pacmndporanue coobimeHnsa OCyImecTBAAETCA CIeayommM o6pasoM. llycTs,
HaIpUMeDP, IeBATad M0 CUeTy OYyKBa 3ammdpoBaHHOro coobuenns — n. Ha-
XOOUM OCTaTOK OT aejeHusa e€ nomepa Ha 4. Ocrarok pagen 1. Haxonum B
CTPOKe, HAYMHAIOIIENCA ¢ 3aTJaBHOUN P, HAITY M, TOT/A HAJ HEU B TEPBOU
CTPOKE CTOUT MCKOMAas OYyKBa MCXOILHOrO coobuenus — y. B pesynprare
pacmm@pOBaAHUA TOJyIaeM

u|c|T|umw|H|a|H|e
plo|x|n|a|e|T]|C
Alun| B |3 |z|B|c|T
u|H|H|T|9|K |u|C
T|u|H|a|p|o |x|xn
ale| B |T|c| M| a|nx
3(o|m|um|6|0 |K|T
y|k|x|a|o|u||a
Puc. 39

Omeem. a) «Xopomme» kreTku ykazanbl cumsosiom B ma puc. 39.
6) Kimouesoe cioBo — PVCh. Ucxogmoe coobuwenue: HcTtmHa He
poXmaeTcA 3 WMCTHHH. McTWHa poxfaeTcda W3 oumbok. Kamwia
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11.5. IMoxaxkeMm BHAYANE, 9TO KAXKALIU TPAMOYTOJLHUK B CBOEM YIUIY MO-
X)eT 6uITh passépuyT Ha 90°. PaccmoTpuM, Hanpumep, JEBBIU BEPXHUY IPs-
MoyroabHuK (puc. 40). Kak 651 1pu 5TOM HE PACTIONATATUCE B yIJIAX APYTHE

Puc. 40

IPAMOYTOJIBHUKY, OH, He 33/€Basd UX, MOXKET MepPeMeIaThCs BHYTPU yKa-
BAaHHOI'O MYHKTHUPOM KBaapaTa co cTopoHou 169 mm. CoBMeCTHUM LEHTPHI
IPAMOYTOJBHUKA U «TYHKTUPHOIO» KBaapara. Vcmoassys Teopemy Iluda-
ropa, MOXHO [IOKa3aTh, YTO MNPSIMOYIOJIBHAK MOXET BPAIIATHCS BOKPYD
IIEHTPA, OCTABAACH MPU 5TOM BHYTPHU «IYHKTUPHOTO» KBaaparta. CrpuHeMm
Tenepsb IPAMOYTOJbHAKHY K LIEHTPY KBAAPATA, PA3BEPHYB UX [IPEJBAPUTENb-
HO TakuM 00pa3oM, YTOOLI OHM 00Pa30BAIM KBAAPAT CO cTopoHon 190 MM
(puc. 41). Monosuna quaronam >Toro keapata d = 190-1/2/2, aTo MeHb-
me, vem 134,5 mMm. CregoBaTeIbHO, MBI MOXEM IOBEPHYTH OOPA30BAHHBIN
U3 MPAMOYTOIBFHUKOB KBAIPAT OTHOCUTENBHO 1IeHTPa Ha 180° u TeM caMbIM
[IOMEHSATH MECTO PACIIOIOKEHUS KAXK I0I'0 IPAMOYTOIbHIKA HA CUMMETPUY-
HO€ OTHOCUTEIHLHO IEHTPa KBAIPATA.
Omeem: MOXKHO.

11.6. Mcnonn3ys B MpaBon 9acTH IEPBOrO YPABHEHUA MCXOTHON CHCTEMEI

(y+w—5+2\/§’+|a:—l|) =
= (22— 2y —2|+ly—1+1)- (1—|y—1] - |22 — /2y - 2|),

2yt =2z +y)— 1
dopMyay pa3zHOCTH KBaPATOB, IPe0Opa3yeM ero K BUIY

2
(jpv =252 +le=1) + (o= vET =2l + 1y =207 =1
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Puc. 41

Mocrenree ypasrenue cuctems (z — 1)2 + (y — 1) = 1 aaa marmagrocTH
BaNUIIeM B BUJE

2 2
O+fz—-1)"+0+|y—1))" =1.
Cye1oBaTEIBHO, M JOKA3ATENLCTBA COBMECTHOCTH CUCTEMBI HEOOXOIMMO
noTpeboBaTh, YTOOLI BHIIOIHANIUCH YCJIOBUA

5+/3
2 — /2y —2=0, y+w—+T\[:O.

OTcroga x = ? +1,y = % HenocpencTBeHHON TTOACTAHOBKON YOEXK TaeM-

s, 9TO DTA Mapa ABISETCSA PEIIEHNeM NCXOJHON CUCTEMBI (OTMETHM, UTO B
LAHHOM CJIy<ae OCTATOYIHO ObLIO HOACTABATEH STU <HCIA JULML BO BTOPOE
yDABHEHNE).

Omsem: x = ?—l—l,y: g

12.1. Y mepsoro kpuntorpada Kaxiuu u3 50 CUMBOIOB KIHYa BHIOUDA-
eTCa U3 7 BO3MOMKHEIX 3HAYEHWH. SHAYAT, BCErO uMeeTea 7-7-...-7 = 790
PA3AMYIHBIX BAPUAHTOB BHIOOPA KIIO¥A MADPA. AHAJOTUYIHO ¥ BTOPOTO KPU-
nrorpada secero umeerca 10*? pasmmunerx BapuanToB BEIGOpPa KIOUa. 3a-
1adga CBOIMTCS K cpaBHeHWo umcea 7°0 u 10*3. Dro MoxHO cieraTs He-
CKOJBLKUMU CIOCOOaMMU:
a) 220 = 210.210.95 5 103 . 10% - 32 > 107, ciegoBaTesHO,
100%®  10%°

50 __ 25 25 __ _ 43.
T =497 <507 = S < S = 10%
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6) 77 < 50-50-50-7=125-7-10° < 900 - 10° < 10°, crenoBaTemsHO,
750 _ 7T THL (106)7 10 = 1043;

1
B) HEKOTODBIE MIKOJBHUKY UCTIOIB30BAIN OLEHKY 70 =142...> 14.

OcHOBHBIE HEIOCTATKY B paboOTax:

— gacTo cpaBHuBaan ducaa 350 u 430;

— UCTIONB30BATN TPUOIMKEHHBIE PABEHCTBA 063 OIICHKU CBEPXY WM CHU3Y .
Omeem: mmdp BTOPOTo KPUNTOrpada COAEPKUT GOMBINE KIOUTEH.

12.2. 3anumeM TOJIy9eHHOE COOOIIEHNE B TBOMYHOM BUIE:

T 10010
E 00101
B 11011
E 00101
y 10011
T 10010
A 00000
I 10110

Ecan npoBoga 3aMKHYTHL, TO 10 HUM MEPETAITCA OJUHAKOBBIE CUMBOILL (0
wnu 1), T.e. 3aMKHYTBHIM IIPOBOAAM COOTBETCTBYIOT OQUHAKOBLIE CTOLGLIEL
mudp. Jlerko BugeTh, YTO 3TO MEPBLIM U YETBEPTHIN CTOACILL. SHAYUT, BO
2-M, 3-M 7 5-M cTOJIOIAX BCe CHMBOJBI IPABUILHEIE, KDOME TOI'O, ecau B 1
u 4 cTOAOIIAX CTOAT HYJM, TO B3TO TOXKE MPaBUIbHBIE 3HAaKU. Ecau B 1-M u
4-M cTONOIAX CTOSAT €IUHUILI, TO BO3MOXKHBI TPU BAPUAHTA [JIS 3HAKOB I
U Y DTUX CTOJOIOB:

10
01
11

Kax oMy BapmaHTY COOTBETCTBYET CBOS OyKBAa:

200y0
00101
z10y1
00101
z00y1
200y0
00000
z01y0

3aMeHsA KaXk BN BAPUAHT HA COOTBETCTBYIOUIYIO OYKBY, ITOAY UM TAOIUILY

T B vV T i
P EJTET P A X
B il C B @
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Bribupas mo ogHON GYKBE B KAXKA0M CTOJOIE TAOMUILI, HAXOIUM (M-
Taemoe» c10B0 TEJIETPAQ®.

Omeem: TEIETPA®.

12.3. 3agaya mMeeT MHOrO pemieHun. I[lpusenéMm IBa peIIeHUs, OLHO U3
KOTOPLIX CTPYKTYPHOE, & BTOPOE CaMOe KOPOTKOE U3 HAMIEHHLIX y9IaCTHU-
KaMy OJUMITHA,THI.

Iepsoe pewenue. 3aHyMepyeM 3B B CACAYIONIEM TOPSIKE:

3

~ &~ =
0o Ot N

6
9
Ecau ucnonssosars aamny 3 pasa (mwmn), 70 AsaginH OKaxXeTcs B O4HOM
u3 3an0B 4, 5, 7, 8 HE3aBUCUMO OT TOTO, T'Jle OH HAXOAWICA TEPBOHAYAIBLHO:

1 2 3
e o 0O
e o 9

[Ipumenus 3 pasa KOALLO U TPU Pa3a JaMILy (KKK JL), Ananiue OKaKeTCs
B OJHOM u3 3a70B 4, 5, 7:

oo e N
NelNarRJt]

[MoBToOpuB KOMOMHAIMIO (KKK JUI) €IIE ABA pasa, AJanIuH OKAXKeTC II0-
CIeIOBATENBHO B OJHOM U3 33J0B S WIX 7, & 3aTEM B 3aJe 5:

1 2 3 1 2 3
4 e 6 4 e 6
e &8 9 7 8 9

Taxum 06pa3zoM, TTOCTENOBATENLHOCTE TeUCTBUN
JUIT KKK JUUT KKK JUIT KKK JUIT
IPUBOIUT K IIEJIH.
Bmopoe pewenue. K mean mpuBoauT nociaeI0BaTeasHOCTE U3 13 X010B:

JUIJI K JI KKK JIJI K JII

Omeem: HampuMep,
I KKK JULT KKK JUIT KKK JILT

i

JUIJI K JI KKK JIII K JIII.
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12.4. B mepByio cTpoky BuucaHo MeHee 10 OykB, a ganee OYKBEI BBEITKICHI-
Batorcs no anpasury. Ho A — nepsas Oyksa andaBura. 3HAYAT A CTOUT B
mepson ctpoke. Jamner caos ACTPAXAHL u BYTEPEPQ], OTMHAKOBEL, 3HAYUT,
B Toxe HaxoAuTCsA B nepBou ctpoke. [lpu yMmuoxenuu Ha 9 HEeT NOMOJHU-
TeIBHOI'O TIEPEHOCA cTapero paspaga. [looTromy 6ykea A cTouT B mepBoM
cronbue, a G6ykea B crour B 9-m croabue. Bykser A u B croaTr B mepson
ctpoke. Homepa ctpok y 6ykB A m B, B u X, A u P, P u E coBnaatoT:

A C T P A X A H b
B ¥y T E P B P 0 I

3uaunT, OykBHl P, X u E CTOAT B TIEPBOU CTPOKE.

A|IC|T|P|A|X|A|H|DB

1] ... |1z |1
9
9.1 -] .|p|9p

B|Y|T|E|P|B|P|0|L

Iycte x, p — HOMepa crombios 6yks X u P. Ilpu ymuoxennu mudppor 1
(coorBercrBylOmen Tperbed no ciéry Oykse A B caoe ACTPAXAHB) na 9
aubo HeT mepeHoca, Toraa 9-a = ... 9, mmbo ecThb MePeHOC eAUHUIIBL, TOT I
9-z+1=...9. B neprom cayuae moxygaem & = 1. Ho B nepeom crTonbue
TIEPBOU CTPOKM YK€ CTOUT A, CIeI0BATEIBHO, TAKOE HEBO3MOXKHO. Bo BTO-
poM caydae ¥ = 2, OTKy[a OpU JAAbHEUIIEM YMHOXEHUU Ha 9 HOIydaeM,
aro p = 0.

A|lC|T|P|A|X|A H|DB
1 01|21

9

9 110(9]0

B|Y|T|E|P|B|P|O0|X

YMHOXAsS gajgee, HOLYYIUM YTO E CTOUT B IEPBOM CTOAOIE, YTO ONATHL-TAKA
HEBO3MOXKHO, TaK KAK B MEPBOM CTOJOIE MEPBOU CTPOKU YKE CTOUT A.

Omeem: HeJIb3s.

12.5. Tekcr nadunaercsa ¢ GyKBbL T, OTMEYEHHOU YEPHLIM KDPYIKKOM (XOTs
HAYMHATD YUTATH MOXKHO C JEOOOT0 MECTa). JIMCTOK ¢ TEKCTOM CIACAYET pas-
BEPHYTBb TaK, YTOOBI OyKBa T IPUHANA CBOE «€CTECTBEHHOE BEPTUKAILHOE)
noaoxkenue. Byksa, okazaBmascs or T cupasa (Oyksa E), Gyger sropoun Oy-
KBOU MCKOMOT'O TekcTa. Crmpasa OT MOBEPHYTON HYKHBIM 00pa3oM GyKBHI E
maxoxurcs K, u 1. 1. IlyTe, BIOIE KOTOPOI'O IPOYUTHIBAETCA TEKCT, YKA3AH
Ha puc. 42.

Omeem: TEKCT YATAETCA BIOJb 110 KPYBOR TPUAYMAHHOR UTABAHCKIM
MATEMATHUKOM ITEAHO.
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e O | §r¥
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1D | L] ok | S
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oy | A | B
aimlband ksl L
HHE | 2| OB
Puc. 42
3amedanne. B 00BIIeHHOM NPENCTABICHUN (KPUBASY — DTO «TOH-

KW IITPUX, BBIOIMUCA 10 IVIOCKOCTHY. PaccMoTpuM, HanpuMep, (hyHKIAN
z(t) = sint, y(t) = cost. Ecim nmapamerp t mpoberaer orpesok ot 0 1o
27, 10 To4Ka ¢ koopaunaramu (z(t), y(f)) npoberaer Ha geKapTOBOU ILIOC-
KOCTHU OKPYKHOCTH €IMHUYTHOTO PAJAYCA C NEHTPOM B HAYAJIE KOODIUHAT
(22(t) + y*(t) = 1). TpuronomeTputeckue GYHKIAN 3a1a10T OTOOPAKEHTE
orpeska [0;27] B IEKAPTOBY IIOCKOCTH. JTO OTOODAKEHWUE HENPEPLISHO
B TOM CMBICJE, 9TO €CIN t «(LIABHO» m3MeHseTcsa oT 0 10 27, TO TOYKa C
koopaunaramu (x(t),y(t)) «uraBHO» IPOGEraeT BCIO OKPYIKHOCTD.

B 1890 r. uransaackuyn Matemaruk Jx. [Teano (1862-1943) mpusén mo-
Pa3sUTENLHLIA IIPUMEP, ONPOBEPraOUIMU MPEACTABIEHME O KPUBOU KaK O
«TOHKOM HUTW». [lOCTPOEHHAA UM HEMPEPHIBHAA KPUBAA MOJHOCTHIO 3ATIOJ-
HseT kBaapar (korga Touka upoberaer orpesok or 0 go 1, coorsercryio-
MaA TOYKA Ha [eKAPTOBOU ILIOCKOCTHU MPOXOAUT 4€Pe3 BCE TOUKHU KBAIPa-
ra). Bkparue nocrpoenne Moxuo onucars Tak. [Iycte A — Touka orpeska
(cm. puc. 43). TlocTaBuM el B COOTBETCTBHUE TOUKY KBaapaTa. Pazo6uém oT-
pesok u kBagpar nomoiaM (auuus 1). Touka A okasanrach B IPABOU YaCTU

Puc. 43
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OTpEe3Ka, U MO3TOMY OepéM MpaBy YacThb KBaApaTa. [loMoBUHY OTpesKa,
cojepxkauyio A, u mpaBylo 4acTh KBaApara eiuM oonogaMm (auHus 2).
Touka A okaszaltach CIeBa OT TOYKU [EJEHUA, TTOITOMY OEpPEM HIKHIOK TO-
JIOBUHY MOJOBMHLI KBAIPATA. /ajsee BHOBL IEeIMM IIOIOAAM 9€TBEPTH OTPE3-
Ka, COMepXKaIyio A, 1 COOTBETCTBYIOIIYIO el YeTBEPTh KBAJPATA, W T.II.
[IpononKuB 6ECKOHETHO HTOT MPOMECC, MOLYIUM MOCIEL0BATEILHOCTD OT-
PE3KOB, CTATUBAIOIINXCA K TOYKEe A, U COOTBETCTBYIOUIYIO €M MOCICIOBA-
TEABHOCTH MPAMOYTOJBHUKOB, CTATUBAIOIINXCA K TOUYKe KBaapara B. Ka-
XKIOU TOYKE KBAIPATA MPU TAKOM OTOOpaxkeHnu OyaeT COOTBETCTBOBATD,
II0 KpalHel Mepe, OIHA TOYKA OTPE3Ka.

Pa36uB 0Tpe30K HA HECKOILKO PABHEIX IaCTEHN U OTOOPA3UB YKA3AHHEIM
CTOCOOOM TOUKM Pa3OWeHUs, MONyIUM KPUBYIO HAMOA00UE KPUBOU, MIPUBE-
néunon Ha puc. 42.

12.6. Ilycts gam oTpesok AB. C MOMONILIO TOJABKO IMUPKYJIA MOKHO TIO-
crpouth Taky Touky C, uro AC = 2 - AB (rouka B — cepeguna AC),
MCIIOAB3YA CBOUCTBA IPABIIBHOIO MIECTUYTOMbHUKA.

A B C
Puc. 44

Iepecekas OKPyxKHOCTEL paguyca AB ¢ mMeHTpOM B ToUke A OKpPYKHO-
cTei0 pagmuyca 2AB ¢ neaTpom B Touke C, maxomum Touky D. Haxomum

A X B C

Puc. 45

mepecedeHne OKpyKHOCTH paguyca AB ¢ neHTpoM B Touke DD ¢ OTPe3KoM
AB. 3710 uckoMas TOUKa, Tak Kak TpeyroabHuk AD X momgo6eH Tpeyrouab-
uuky AC'D ¢ kosdduumenrom nogobus 2.

12.7. a) BoABIIMHCTEO YIACTHUKOB C 3TOU 3aa9€H CpaBuanch. [l eé pe-
[IeHUA HA L0 PACCMOTPETH MOCAEJOBATEALHOCTD CTEIICHEN TBOUKHI 1 OOHAPY-
EKUTH 3aKOHOMepHOCTE: 2! = 2,22 =4, 23 =8, 24 =...6,2°=...2u . 1.
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Mocrenuue nudp 2, 4, 8, 6 mepuoIUIECKU TOBTOPAIOTCA. TakuM 06pa3om,
22002 — (2800)4 .22 — (1. 6)-4=...6-4=...4. Nocareguas mudppa — 4.

6) [ust pernenus 3a1a4u caeiyeT pacCMOTPETh OCTATKY CTEIEHEe! TBOU-
xu mpu gererun Ha 1000, T. . Tpu nocaenuure nudpwl. [Ipergokum HeCKOIb-
KO PEIICHNN JAHHOU 3a1a4M.

Ilepsoe peuwenue. HekoTophie MIKOTHLHUKY, UCTIOIL3YA YMHOXKEHE Ha 2,
HOJNYYIIN CTEIeH IBOMKU 10 2193 BKIIOUMTENBHO M IPU 3TOM 3aMETUIH,
aTo 23 = 8 u 2193 = ... 008, a mepex aTum 6u110 “cao 2192 = ... 504. 3ma-
9uT, nocaeaoBaTeabHOCTh ocTaTkoB 008, ..., 504 mauuwr 100 moBTOpseTcs,
HaxmHaa ¢ 2°. TaxuM o6pasoM, Ha ncao 2002 mpuxoguTea ocTaTok 504.

Bmopoe pewenue. JIerko mosyInTs CAELYIONME COOTHOIIEH:

219 = 1024,

220 = 24 ....24 =...576,
210 = | 576-...576 =...776,
280 — 776....776 =...176,
2160 — 176....176 = ...976,

2320 = ..976-...976 = ...576.
Buimucar 4 mpousBeieHUs TPEX3IHATHBIX UUCE, TAJBIIE CPA3y TOJYIaeM
2040 — 776,
21280 — [ 176.
Orcioga 22002 = 4 . 21280 . 2640 . 980 — 4. 176 ....176 - ...776 =
=4....976....776 = ... 504.
B mocrenseit cTpoke TOIB3yeMcs TeM, aTo 1767 = ... 976.
Tpemwve peuenue. HeCmoxXHO BEMUCAUTD CAEIYIONIEE:
210 — 024,
2190 = ((...24)%)% - ... 24 = ... 376,
376 - 376 = ... 376,
22002 — 92 . (2100420 — 4. 376 = ...504.
O6wuii nodzod. Mueer mecto coornomerme 22 - 22° = 22" Caenosa-

TEeJbHO, HyTéM HECKOJIBKUX yMHO)KeHI/IIU/I Tpéstaqux gucea MOXHO TTOTY-
YUTHb

92 =9, 22'=4, 27=16, 2¥°=256, 2*' =...536, 2% =...296,
22" =.. 616, 2% =...456, 22 =...936, 22 =...006, 22" =...216
Packaageeas 2002 mo cTemeHsM IBOUKH:
2002 = 1024 + 512 + 256 + 120 + 64 + 16 + 2,
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OJIY IUM
22002 — ' 9216-...096-...936-...456-...616-...536-...4.

IIpoBeas HECKOIBKO YMHOXKEHUMN, MOTYHMUM, UTO TOCAeJHNE TPU u(PPL —
504.
Omeem: a) 4; 6) 504.

13.1. HemocraTtok cmocob6a BaTcoma cocTOMT B TOM, 4UTO, TMEPEXBATUB
coobmenne (A, Eg(m)), snoympimuienHuk C MOXeT 3aMEHUTH €U0 Ha
(C, Eg(m)), nomyaus KoTopoe, B BOCIPUHUMAET €ro KaK MEPBHIA AT TIPO-
TOKOMA epenadu ¢ ysegomaenuem ot C'. Boraucaus m, B 3aTeM yBegomiaeT
C' o noaydennu, nocsiias emy cootmenue (B, Eq(m)). W3 mero C usnie-
KaeT UCKOMOE 1 1 OT uMeHru B yBemomaser A 0 HOIy9eHWN, TOCELTAA €My
coobwenue (B, E4(m)).

Cnoco6 XoaMca HE TIO3BOJAET 3JI0YMBIILIEHHUKY TOJYIATH CEKPETHOE
coobuienre m. B camom mene, momyunth ero C' MoxeT Jaub0 U3 mepexBa-
genuwrx coobmennn Eg(A,m), Eg(B,m), amb0 u3 HATPABIEHHOTO K HEMY
coobmenus Eqc(B,m). lo Eg(A,m) u Eg(B,m) 310yMBIILIEHHUKY HEBO3-
MOXKHO HAUTH M, TOCKOJIBKY I DTOr'0 €My HYKHO PEIIUTH CJAOKHYIO 3313~
4ay obpamenus F 4 win Fg. ckiaovas BO3MOXHOCTE crosopa Mmexay B u C,
cauraeM, 410 B «106poBoabHoy He nouwér k C coobwenue Eq (B, m). 3ua-
9UT, Takoe coobienue nomagéT Kk C' 0T B JWIIb B KAYECTBE YBEIOMICHUA
o noxydennu uM coobwenus Eg(C,m). Takoe coobmenue xk B moxer mo-
macTh Juiiib 0T O, KoTophi 3amenseT Fg(A,m) wa coobmenue Eg(C,m).
ITo ycaoBuio sroro C Takke CAeIaTh HE B COCTOAHUM.

13.2. KimodoMm mudpa CIyKUT CACTEMATUIECKN IePEMEIIAHHBIN aipaBuT,
BAMUCAHHBIN B KBAAPATHYI Tabauiy. Takue andaBuThHI MAPOKO UCTOIB30-
Basuchk B Kpunrtorpaduu. llepesie 6ykBbl andaBuTa COCTABIAIN JEIKO 3a-
MOMUHAEMO€ KJIOUEBOe CJAOBO (B YCJIOBHU NAHHOW 3aja4u 370 c10BO CODE),
ocTajibHEIE ke OYKBEL CJIEJOBAIN B UX €CTECTBEHHOM IOpsigke. Takoe mue-
MOHUYECKOE TTPABIIO TO3BOJAIO OBICTPO BOCCTAHOBUTD KJIOY U MIPOU3BECTH
3amu@poBaHUE UIN PACIIA(PpOBAHUE.

1 2 3 4 5
1/C|0|D|E|A
2|/B|F|G|H|I
J|K|L|M|N|P
4/ Q|R|S|T|U
S|V W|X|Y|Z

[Ipasuno zammudposanns mudpa Bifid coctout B caenyromem. CTpoku
¥ cTOAOUBI KBAAPATHOW TabAMIBI MPOHYMepyeM wucaamu oT 1 mo 5, Kak
TTOKA3aHO Ha PUCYHKe. Teneph Kax fas OyKBa andaBuTa IMEET CBOU HOMED,
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. ) . .
COCTOSMIINN U3 Taphl TNCET (), TIe ¢ — HOMED CTPOKH, & j — HOMep
J

4
crondua. Hampumep, OykBa S uMeeT HOMED 5 ) Brinumenm OyKBEL OTKDHI-
TOI'O TEKCTA B CTPOKY, pPa3jensasa NPpoOeaoM KaxAyio MATEPKY OYKB, a mOJ
HEW — HOMEpPa COOTBETCTBYIOMMX OykB. Dpasa, B3ATAA U3 YCIOBUA 32N,
3aNUIIETCSA B BAAE

S I X T Y E I G H T M I L E S
4 2 5 4 5 1 2 2 2 4 3 2 3 1 4
3 5 3 4 4 4 5 3 4 4 3 5 2 4 3

3aTeM 3aMeHUM HOMepa OykB. /lJfg DTOrO BEIMWINEM ABE CTPOYKU U3
AT IUpP IO KaXKJ0U NATEPKOU B OOHY CTPOKY u3 gecatu uudp. Hamnpu-
MEp, JJsA BTOPOU MATEPKY MOMyIaeTcs cTpoka 1222445344, B moayuusien-
€A CTPOKE KaXKIasA MOCAeI0BATEIbHAA napa nudp u 6yaeT HOBLIMU HOMEPA-
MU OYKB TMATEPKU, KOTOPHIE BBIMUIIEM IO COOTBETCTBYIOMNMU OYKBAMMT.
Taxk, g11 6yKB BTOPOU HNATEPKU IOJYyIaeM HOBEIE HOMEPA:

E I G H T
1 2 4 5 4
2 2 4 3 4
0 F T X T

Haxonen, 3amenseMm OyKBBI OTKPBITOI'O TeKCTa OyKBaMM, HOMEDPA KO-
TOPBIX B KBAIPATHOU TAOJUIE YKA3AHBI TENEPb MO COOTBETCTBYIOIINMUI
6ykBamu. B pesyabprare T0ol 3aMennl norydaeM mudpoBaHuei TekeT. Ha-
npumep, naTépka EIGHT 6yaeT sammdpoBana B maATEpky OFTXT.

Sanmdpyem Ha TOM XKe Kiawode dppasy ENTER OTHER LEVEL, samoaHus
CAEAYIONIYIO TabAUILy:

E N T E R 0 T H E R L E vV E L
1 3 4 1 4 1 4 2 1 4 3 1 5 1 3
4 4 4 4 2 2 4 4 4 2 2 4 1 4 2
1 4 4 4 4 1 2 4 4 4 3 5 3 4 4
3 1 4 4 2 4 1 2 4 2 11 2 1 2
D Q T T R E B R T T K v L Q@ R

Omeem: DQTTR EBRTT KVLQR.

13.3. lMudppor napoas Gygem nogbuparh NOCaAeROBaTeNbHO. CBIKeMCs ¢
6ankoM u HaOepéMm mudpy 0. Eciu cBa3p me obopBanach, TO mepBas Iu-
dpa mapoms — 0. Ecau cBase npepsBana, To mepsas uudpa otianana ot 0 u,
CBSI3BIBASICH 3aHOBO ¢ DaHKOM, mpobyem HaOpaTh 1, u T. 1. He mo3guee wem
1epe3 AeBATH 3BOHKOB MBI OyIeM TOYHO 3HATh, KaKasd IMudpa CTOUT Ha mep-
BOM MeCTE B IAPOJe, U CMOXKEM NMEPEUTH K [10A60pY BTOPOU Hudphl U T. 1.

O61mee KOAMIECTBO 3BOHKOB, KOTOPOE TOHAJOOUTCS IS BLIACHEHUS Na-
poas, He 6omee 7 -9 = 63. Emé oauH 3BOHOK MOXKET TTOHATOOUTHCA s
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IOy YeHUA AOCTYIIA IOCTE IIOTHOT'O BBIACHEHUA HapOJIi.

3aMeTrM, YTO ecan ObI pellleHue O JOCTYIEe WM OTKA3€ NMPUHUMAIOCH
TONBKO IIOCTE BBOJA 6C€20 MApOsl, TO CHCTEMA 3AIIUTHL ObLIa OLI TOpa3xo
HaJAEKHEE — TOCASOBATEIBLHBIN MOAC0D OBLT OBl HEBO3MOXKEH W TOTEHIU-
AJIBbHO IIPHUILIOCH 6B nepebupars Bee 107 BApMAHTOB mApOIIA.

13.4. Ilogxoanl y9aCTHUKOB OAMMIMAALI K PEIIEHUI0 3TOU 3a1a49u ObLLIA
BecbMa pasHooOpasHbl. [Ipenmaranoch, HAIpUMeED, PEIIATh DTy 33139y TIe-
pebopom, BeIpe3aB m3 OyMaru TPHU IIOJOCHL, COOTBETCTBYIOIIME II€PBBIM
TpéM CTpOKaM TaOAUIBL. BBLIN TMONBITKA «yBUAETHY B 3amud)pOBAHHOM
TEKCTE KAKOe-Au00 CIOBO, UMEINIEe OTHOIIEHNE K TeOMETPUIECKON TeMa-
TUKe, HALIPUMED, NpAMmas, mowka U T.1. HeManoBaXHYIO POJIb B PELIeHUN
CBITPAJO TO €CTECTBEHHOE COOOpaKeHMe, UYTO KPYT CJIOB, UCTOJb3YEMBIX B
reOMeTPUIECKUX TEKCTAX, CYyMIECTBEHHO OUDAHIYEH.

B onpenenéunom cMEICIE Onepanun cdeuza 6yke 6 CmoadUas U 0Mmpaxice-
HUA CMOA0YUG OMHOCUMEAbHO cpednets Aunuy mepecTanoBovHb. (/lencTsu-
TEJIBHO, CABUHYTH CTOJOEI HA OTHY MO3WLNI0 BBEPX U 3aTEM OTPA3UTL —
DTO BCE PABHO YTO CTOJOEI CHAYATIA OTPA3UThH, 4 3aTEM CABUHYTLH BBEPX
Ha NEeBATH mo3unuil.) [103TOMYy MOXKHO CIMTaTh, YTO CHadasa Kpumnroma
nepegBuraia OykBbI B CTOAOIAX, & 3aTEM, MOXeT ObITh, OLUH Pa3 OTPA3UI
TAOJIUIY OTHOCUTEILHO CPEIHEN JuHuu. PaccMOTpuMm OyKBY A B TIPeATo-
caepuem crosabue. [lepex ven MoryT ctoaTh G6yKBHI 0, I, H, P, ¢, i, B. Coue-
TaHUe O BCTPEYUALTCA B MATEMATUYIECKUX TEKCTAaX B CJIOBE (TTOCTOAHHAMY,
HO HEOOXOmUMOU OYKBHI T B ceabMoM cToabie Her. CodeTaHue pa MOXKET
OBITH YACTBIO CJIOBA «IPAMAsy, HO B ceIbMOM cToubme ueT p. Coueranne ca
(xacamoImuxcsa, IepeceKarouXca U T. [.) IPEICTABIAETCA HAauboIee Bepo-
SITHBIM, X OIPUCYTCTBHE OYKBBHI Il B ISITOM CTOJOIE TOMY IIOATBEDKACHUE.
ITocre TOro Kak CTOMOUBI C MATOTO MO AEBATHIN BHICTPOEHBI TAK, UTOOBI
[IPOYUTHIBAJIOCH WMXCHA, IIOAYYE€HUE OTBETA, CTAHOBUTCA COBCEM IIPOCTHIM
TTEJIOM.

n|o|c|am|e|o|lo|B|al|T
e|nI|B|H|H|e€ of|T
a|lxXx|e|H|u|4a m|mn|o
c|k|lo|c|T|x oO|T|H
olc|lum|T|e|n|B|H|O
B|y|Xx n|e|ple|c
e|lkx|a|w|W|u|X|cCc|4a
I|p|A|M|H|X P B
H|{o|c|¥|XnI|b|H|H e
e m|o|B|O o|T|y
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M= He 6yaeM OCTaHABIMBATLCA 3M€Ch HA, TOKA3ATEILCTBE DTOTO I'eOMe-
Tpudeckoro yreepxkaenusa. OrmeruM TOAbKO (GOABIIMHCTBOM PELIaBLIAX
BTO GBLIO YIIYIIEHO), 9TO YTBEPK IEHUE BEPHO U B TOM CJAyYae, KOrya MpA-
MEIE HE JIeKaT B IIOCKOCTU. IJOBOPOT OCYIIECTBIsAETCA OTHOCUTENBHO DS~
MOW, TIEPTEH IUKYIAPHON ABYM MAHHLIM TPAMBIM U TPOXOAANIEH I€Pe3 TOY-
Ky WX IIepecedeHus.

13.5. Ilpu pemennu >TOM 3303491 YIACTHUKY MIXPOKO UCIOAL3OBAIU IBO-
naHOe mpeacTapieHue umcen. Hampumep, 105 = 1101001. UssecTHO, 4TO
B ABOMYHOM MPEACTABJICHUU CTEIEHEH NBOUKK MPUCYTCTBYET JWIIL ONHA
emuamma: 20 = 1, 2! = 10, 22 = 100, ..., 2% = 100000000. Bugum, IT0 B
aBomvHon 3anucy ducaa 105 exuauner croar B 1-u, 4-11, 6-1 v 7-U IO3UIAAX
(cumTaem cresa Hampaso). SHaxmT, 105 = 20 + 23 4 25 4 26, Tlockommky
aBomaHoe uucao 111111111 (zeBars equnun) pasuo 511 > 300, saxawodaem,
aro geBsTu uucex 1, 2, 4, 8, 16, 32, 64, 128, 256 Buonne ZOCTATOYHO AJA
MPECTABIEHUA JHOOOT0 HATYPaIbHOro duciaa ot 1 10 300 (u gaxke no 511).

OTMeTuM, YTO UCHOJB3OBAHUE NBOMYHOU CUCTEMBI 3AIUCH HE SBIACT-
CA KIIOYEBBIM TIPU PEIIeHUN >TOU 3aaa9n. HampuMmep, yaacTHUKAMYU OBLIA
[IpeIOKEHEBL ClIeAyIonme qeBaTh ducen: 1, 2, 3, 7, 14, 28, 56, 112, 224.

Jluis B 04eHb HEMHOTUX PAbOTAX MPUCYTCTBOBAIO MOKA3ATEILCTBO TO-
IO, 9YTO UCKOMBIM HabOp HE MOXKET COAEpPXKATh MeHee xeBATH [ucen. [len-
CTBUATEIBHO, MYCTh Y HAC €CTh BOCEMB umcesl u ao00oe uuciao oT 1 go 300
[IPeNCTABUMO B BHAE CYMMBI Pa3HBIX 4uce]a w3 »TOro Habopa. Ucmoabsys
HaIll HAbOp, MBI MOXKeM 3akoduposams modoe uucio ot 1 no 300: mycTs,
HAIIPUMED, YUCIO ¢ PABHO CYMME [TEPBOr'0O M TPETHLErO YUCEJ HAIEro Habo-
pa, Torga Gyaem nucars a = (1,0,1,0,0,0,0,0). Urak, ducio a noayduio
CBOU KOJT — CTPOKY M3 BOCBMU CUMBOJIOB, KX ABN cuMBoa wiu 0, winm 1. Ho
HaM HAaI0 3aKOAUPOBATH TPHUCTA HUCEN, 3 CTPOK MIMHBL 8, KAK HETPYLHO
BUETH, BCEro 256. 3HAYUT, BOCEMU YUCEN HETOCTATOYIHO.

13.6. O6ozuaunMm a = z1, b = x2, ¢ = x3. Tak kak >TU YUCIA COOTBETCTBY-
foT OykBam B Tabuaune, oHu npuHuManT 3xadenus or 0 zo 30. U3 coorno-
TIIEHUA

Tp+3 = Tk + Tp42

TOCaCIOBATCABHO TTONYYINM

K = a,

Ty = b,

T3 = C,
Ty = a-+ c,

5= a+ b+ ¢,
¢ = a+ b+ 2c,
7 =2a+ b+ 3c,
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xg = 3a + 2b + 4c,
x9 = 4a + 3b + 6,
10 = 6a + 4b + 9,

uT. 1.

IIpu masbHEHIIEM MOCTPOEHUHW 3TOU MOCACIOBATEIBLHOCTH WMCIOIL3YEM
CeYIONTNE TIPABUIA.

1. I1a mocTpoenns CIeqyomen CTPOKHA MOCAEIHIOK CTPOKY CKIATEBACM
C TIPeANpPeNIOCIeIHEN.

2. JIerko 3aMeTUTEL, 9TO CTOAOMBL YUCEN OTANIAIOTCA CABUIOM 110 BEPTU-
KaJl, TIODTOMY CHAYAIa MOXKHO OMPEISIUThH TOJBKO KOX(D(UIIUEHTH TIPH C.

3. Tak kak HAC MHTEPECYIOT TOJBKO OCTATKWU OT AeieHus Ha 31, To,
"ampumep, 41¢ = 31c + 10¢c MmoxHO 3aMeHUTEL Ha 10c.

IIpogonxas aHATIOTUYHO, IIOLY UM

T = 13,
T2 = 19,
T13 = 28,
T4 = 10,
Ti5 = 29,
T16 = 26,
T17 = 2,
T1g = 3,
T19 = 29,
Tog = 3,
T21 = 6,
Too = 6a+ 3b+ 4c,
Toz3 = Ta+ 4b+ 13c,

Tos = 13a+ Tb+ 17¢,
96 = 17a + 13b + 24c.
I/ICHOJIBByH COIBUT'MA CTOJI6HOB, TIOJYYWUIN 3HAYICHUA T'22, L23, 24, 25, L26-
IIpogomxas aHaJIOrMYHO, [TOLYYUM [OCIEIHNE IATL 3HAYCHUH T46, L47, L48,
T49, T50:

Tar = 6,

Tag = 23,
Tog = 16,
T30 = 22,

Ir31 = 14,
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T3g = 30,
T3z = 21,
T34 = 4,
T35 = 3,
T36 = 24,
T37 = 28,
T3g = 0,
T39 = 24,
Tao = 21,
T4 = 21,
Tyo = 14,
T4z = 4,
Ty = 25,
Tys = 8,
46 = 8a+ 25b+ 12¢,

T4r = 120+ 8b+ 6c,
T4g 6a + 12b + 14c,
T49 = l4a + 6b+ 26¢,
Tso = 26a + 14+ lc.

:[/ITaK7 IIOJMYYE€HO BBIPDAXKEHUNE TUCEI T2, L23, £24, £25, Tog U TUCEI T4,
T47, Tag, Tag, Tso T€pes a, b, c. Obosmaunmm depes O;, III; umcna, coor-
BETCTBYIOMME i-M OyKBaM CTHUXOTBOPEHWA U MOJYYIEHHOrO MI(pPOBAHHOIO
Texcra. Torga wmcaa Oss + xos m sy mMEIOT ONMHAKOBBEIE OCTATKH OT
mermenns Ha 31. To xe camoe u ¢ umcaamu Oyg + T46 1 Ml yq.

A rmak kax uucna Ogs u Oy OIUMHAKOBBIE, PACCMOTPEB PA3HOCTU COOT-
BETCTBYIOIINX YACTEN, TOAYIAM, ITO
T4 — L22 n HI46 — IHQQ (*)
MAIT ONMHAKOBLIE OCTATKU OT JejeHud Ha 31.

IMocreauvmM mATH OyKBaM MEPBOUM CTPOKHU MU POBAHHOTO TEKCTA COOT-
BeTCTBYIOT ciaenyromue uucaa 11;:

B, I, b, E, 0 — 1, 23, 27, 5, 29,
a TOCTACAHUM OYyKBaM BTOPOU CTPOKU — CAEAVIOIINE:
B,H, 0, U, I — 2, 26, 29, §, 4.

MoxcTapaaa >Tu 3HAYeHUA B (%) W BHIpaXKad x; 9€pe3 a, b, ¢, moIydaem
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CUCTEMY
2a —9b+8c=1
8a+2b—c=3
—a+8 +c=2
a—b+9c=3
9a + b+ 8¢ =6,

e paBeHCTBO 03HAYAET PABEHCTBO OCTATKOB OT geneHus Ha 31. [lpu sTom
ucroas3oBaau npasuio 3. Hanpumep, B nepeom ypasuenuu +22b 3ameHniu
va —9b. OcTanock pemuTh MOaydYeHHYI cucTemy. CKIagbiBas BTOPOE U
TpeThe, YeTBEPTOE U ISATOE, TPEThE U YETBEPTOE YPABHEHNU, [TOLY TUM

Ta+ 10b = 5,
10a + 17¢ = 9, (%)
70+ 10c = 5.
Bripasum b v ¢ depes a ¥ IOACTABUM B IIEPBOE YPABHEHUE:
b:5—7a c:9—10a
10 17 7

5—"Ta 9 — 10a
2a — =1
a—9 0 +8< 1 ) ,

340a — 9 - 17(5 — 7a) + 80(9 — 10a) = 170,
611la = 215,
22a = 29.

IMocnentee ypaBHEHHE MOXKHO PENINTH METOAOM HOA0OpPa M OOHApPY-
KATH, 9T0 22 - 14 w 29 naoT OAWHAKOBEIE OCTATKMA OT gejaeHus Ha 1.
Uraxk,

a = 14.

W3 cucrembr (x+) maxogum, aro 10b = 0 u 10c = 5, orkyaa
b=0,
c = 16.

3Has a,b, ¢, MOXHO IOCICIOBATEILHO HAUTH BCE T; W U3 COOTHOIICHUS
0; = IlI; — z; HOIYYUTL CTUXOTBOPEHUE:

BEYOPTHITIOMHUIIEBEHT A3JIUITACE

HAMYTHOMHEBEMI'TAHOCUITACEH

14.1. Omeem: cm. puc. 46.
14.2. Mlycts M N — 9ucio pasanyaHbIX KOMOWMHAIIY, TP YCTAHOBKE KOTO-
peix paszgaéres N (N < 57) mweaukos.

3amerum, 4T0 u3 coobpaxenun cummerpun My = My;_n. dns o6o-
CHOBAHMUA 3TOTO PABEHCTBA JOCTATOYHO YCTAHOBUATEL B3AWMHO OTHO3HATHOE
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Puc. 46

COOTBETCTBHUE MEX Iy KoMOuHanmaMu, norydaemeivu 3a N u 3a 57 — N no-
BOPOTOB. JTO MOXHO, HAIPUMED, CAEIATH TAK: COMOCTABUM KOMOWHAIIAN
(n1,n2,n3), roge ny +ng +n3 = N, kombunanuio (19 —nq, 19 —no, 19 — ng),
nmoxyaaeMyto 3a 19 —ng +19—ns+19—ng = 57— (ny +n2+n3) =57— N
menakoB. OTciofa 3aKA0YaeM, ITO YUCI0 KOMOUHAIIWN, IPYA YCTAHOBKE KO-
TOPHIX pazfaérca 32 u 25 WeaIkoB, onuHAKOBO (Mzy = Mas).

W3 mpeaoiaymero paccyXIeHWs Takxke caexyer, ITo Moy = Mss. Tlo-
DTOMY [/ 3aBEPIICHUA PEIICHUS TOCTATOYHO CPABHUTDL uucaa Moy 1 Mos.

Kom6unamuio 6y 1eM HA3BIBATH HACBHIEHHOU, €CJAU OAWH U3 TUCKOB yCTa-
HOBJIEH B MOJIOXKeHMEe 19; OcTaibHble KOMOMHAINN CINTAEM HEHACHIIIEHHEB-
mu. Kpome Toro, 6yzem oTzeapHO pacCMAaTPUBATE KOMOWHAIINN, B KOTOPBIX
OJMH M3 JUCKOB YCTAHOBJIEH B mosoxenne (.

Bce xombunamuu, ycranaBiuBaeMmble 33 24 Imendka, pasgenmM Ha de-
THIPE TPYIILI: HACHIIEHHBIE U COJAEPIKAIINE HYJIb, HACHIIEHHEIE 0€3 HYJIA,
HEHACHIIIIEHHEIE C HYJEM, HeHACHIIEHHEIEe 6e3 HyJIA. JIerko mogqcInTars, ITo
B IIEPBYIO TPYIILY BXOAUT 6 KOMOUHAIUY (BCEBO3MOXKHBIE TIEPECTAHOBKY U~
cex 19, 5 u 0), Bo Bropyio — 3-4 = 12 (Tpu BapuanTa MecTa 411 ducia 19;
I KaXK OO M3 HUX [0 YeTHIPEe BAPDUAHTA 3HAYCHUs IIEPBOU HE3AMOJHEH-
HOU MOBWIUN, TIOCJE T€r0 OCTABIIEECA TUCIO0 HAXOMUTCA OJHO3HAMHO), a B
rpersio — 3 - 13 = 39 (Tpu Bapuanta BriGopa Mmecra gasa 0; 4as KaXKaoro
U3 HUX BO3MOXHO 13 BapUaHTOB BHIOOPA 3HATEHUSA TIEPBOU HE3ATIOTHEHHOU
nozunuu gucaaMu ot 6 go 18). Yucao xomOuHauuil B 4eTBEPTOU I'DYILIE
HAXOMUTh He OyAeM, a TpOCTO 0O03HAUUM ero Yepe3 X .

Meicsienno BeimuieM Bce KOMOMHAIWW, moiydaeMmere 3a 24 merdka, B
OJIMH CTOJOeI, a MoJyvaeMble 3a 25 MerIkoB — B Apyroun. Ecim kaxas-
au6o KOMOMHAIKAA IIEPBOIO CTOIOIA C IMOMOIIBIO €€ OMHOI'O IIETYKA MO-
XKeT OBITh MTPeodpPa30BaHa B KOMOWHAIINIO BTOPOTO CTOJ0IA, TO COEIUHNM
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ux crpeakon. [Iposeném Bce Takue cTpeiku. M3 Kax 10U KOMOUHAITIYN TIep-
BOU I'PYIIBLI BEIXOAUT POBHO ABe crTpesaku. llecTs u3 HUX BEAyT K KOMOU-
HammaM, comep:xkammM (, a mecth — K He comep:xkammM 0. Kaxnyo xoM-
OGMHANNMIO BTOPOU I'PYNNLL TAKXKE MOXKHO IPOLOIKUATE ABYMs CiocobamMu, u
BCE TIOMy9IaeMble CTpeaku (ux 24) BeIyT K KOMOMHAIIUAM, HE COIEPIKAIIAM
0. Kaxpgas koMOUHAIUA TPETHEN I'PYIIILI TPOLOIKACTCA TPEMs Cocoba-
MM, BCET'O TIPU DTOM TOAYIUTCA 39 - 2 cTPesoK K KOMOMHAIIMAM C HYJIEM U
39 — k koMmOumanuaAMm 6e3 Hysaa. KoMOWHAIMM TOCAETHEN TPYIINHI MOXKHO
IPOJOKATE Takxke Tpems cnocobamu. llpu srom momydurcs 3X crpenok,
BCE BEIYT K KOMOWMHANIUAM, He cogepxkaimM (.

Bceero monyuum 6 + 39 - 2 = 84 cTpeaku, Beaymme K KOMOWHAITUAM C
mymem, u 6 + 24 + 39 + 3X — 6Ge3 uyus.

C Apyrom CTOPOHHI, K KaXKIOW KOMOWHAITUY, TIOTYTAEMON 33 25 IIeTd-
KOB # He coxep:xkamen (0, BeI€T POBHO TPU CTPEJIKH, a K KOMOHMHAIIM,
comepxkammM 0, — POBHO mo aBe. TakuM 06pPaszoM, IUCAO PABIUTHBIX KOM-
OMHAIIVY, MOMYYAEMBIX 33 25 merdkos, cocraBuT 42 + 23 + X = 65 + X
410 Ha 8 6oawie, deM 6 + 12 4+ 39 + X = 57 + X — uucjao pasauaHbIX
KOMOWHAIIMY, TOTy9IaeMBbIX 33, 24 ImendKa.

Omeem: KOmm4IecTBa KOMOVHAIIVN, TTOAYIaeMBIX 32 25 u 32 merdka, co-
BIIAAAIOT, KOMOUHAIME AJIA 33 IIEIIKOB MEHDIIIE.

14.3. ConocTaBuM KaxIOMy CIVKALIEMY «TOUKY», & KaXKI0MY aBTOMOOH-
JII0 — «IMHUIOY. Eeau p — ciayxkammui, Baageonm asromobunem L, To Gy-
€M TOBOPUTD, YTO TOYKA P WHIWAEHTHA JUHUY L, a muHug L WHINIeHTHA
rouke p. [Ipu srom napy (L, p) nasoséM «paarom». YCIo0BUs 334341 MOKHO
copMyIMpOBaTh B CAEAVIOUIEM BHE!

1) as KaxK IO TOYKM p UMeeTCs POBHO © (JIaros BUIa

(lep)a (L27p)7 ey (Lt:p)7

2) mas Kaxkaou awHEM L mMeeTcs POBHO S Quaros BUIa

(L:p1>7 (L7p2>7 AR (L7p5)7
3) ecau TOYKA X HE MHIWACHTHA JUHAU L, TO UMEIOTCA POBHO OHA TaKAasd
auaus M u ogua rakas rouxa y, aro (L,y), (M,z) u (M,y) — daarn.
Nso6pasum yceaoBusa 1-3 rpadudeckn:
1) («Iy<0K JMHWA € TEHTPOM B TOYKE P»)

I Ly ... Ly
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2) (TOUKM «pacCIoIararoTcs Ha JuHun Ly)

b1 D2 D3 ce Ps—1  DPs

3) («rpeyronbHuxmy (€ TOYKON 2) UCKIIOYAIOTCS)

M

Brrancasaa aucno F gaaroB aByMsa crmocodaMm, MOIydaeM, COTIACHO YC-
goBusM 2 u 3, paBenctBo F'= P -t = B - s. I3 ycioBus 3 caegyer, 910 BCe
TOYKH PACTIOIATAIOTCA HA JUHUAX TYIKOB, TEHTPAMEU KOTOPHIX CIYKAT TOY-
K1 Jo6on auaun, HanpuMep L. Orcioga (¢ yaérom yeaosun 1 u 2) caeayer,
YTO YUCIO TOYEK, He Jexamux Ha auauu L, pasHo t - (s — 1) - 5. ToGasaas
K DTOMY YHUCJIO TOYEK JUHUY L, mosydaeM 0o0IIee Iucio TOUEK:

P=t-(s—1)-s+s=s-(t-(s—1)+1).

Tenepb HAXOAUM YUCJIO JUHUN:

B:pT't:t(t(s—l)le).

Haxkownern, 1ucio ¢aaros paBHo
F=t-s(t-(s—1)+1).

Omeem:
P=t-(s—1)-s+s=s-(t-(s—1)+1);
B=t-(t-(s—1)+1);
F=t-s(t-(s—1)+1).
14.4. O603naamum 219 = z. Torga ncxoanoe wncao umeet sug 42 +39x+81.
Kopuu sToro Tpéxwrena papubl —3 u —27/4. 3naunt, 422 + 39z + 81 =
= 4(z+3)(z+27/4). Nanee, (2194-3)(2124-27) = 1027-4123 = 13-79-7-19-31
Omeem: 7-13-19-79 - 31.
14.5. 3aMeHssa KaX BN YIeH MOCJAEI0BATEIBHOCTY a1 = 1, apy1 = 3ap, +4

OCTATKOM OT ero AeJeHHusA Ha 33, IOLYIUM IEePHUOIUIeCKYIO IOCIET0BATENb-
HOCTB. BOT HECKOTBKO TIEPBBIX WIEHOB HTOU TOCIEA0BATEILHOCTH:

1,7,25,13,10,1,7,25,13,10,1,7,25,13, . ..

Tak Kak KaxX LU “WIEH DTOU [IOCAEI0BATENLHOCTU OCTATKOB O THO3HAYIHO
HAXOMUTCA U3 MPEILIYIIET0, 3aKII0YaeM, IYTO €€ TePUoT PaBeH TATH.
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Byaem BLIYUTATDL U3 4UCEN, COOTBETCTBYIOMNX OYKBAM 3alIn(POBAHHO-
'O TEKCTA, YACIA DTOU IePUOINICCKON ITOCAEI0BATEIBHOCTH, 8 PE3yIbTAThHI

YKA3AHUA U PEINEHUA

3AMEHATH OYKBAMU COTVIACHO TAHHOU B YCJIOBUU 3312491 TabJUIIe:

[Mocre croBa NPONYCK uaéT HEIUTACMBIR TEKCT. SHAYUT, WX HEIOCPEI-
CTBEHHO MOCJE DTOrO CIOBA, WK ocae OyKBbl B npomyinens: 6ykest. (Ilepe-
60D pPa3IMYHBEIX BADUAHTOB TPUBUAJIEH U [IODTOMY 34ECh HE IPUBOLUTCAH.)
Capuras HaIy TepUOIUYECKYI0 MOCAET0BATEILHOCTE OTHOCUTEIBHO 3AIIN-

P9 xXx[b[a]T[Cl» ][RI
1724 712930191827 |10 12
1725131017 [25]13]10
6171516201811 2 [30] 2
n|pPp|0|0o0|Y|C|XK|B|>]|B

(pPOBAHHOIO TEKCTA, HAXOAUM TAKOU BAPUAHT:

17(24] 7129(30|19|18 27110112 |7(27|32|15|25|11|18
P|9|/X|Bb|3|T|C p|A[A[X[Bb|[A|O[m|K]|C
117 125|13|10| 1|7 |25|13|10| 1 |7|25|13]10| 1| 7 |25
1617(15|16(20(18 11| 2 |14| 0 |11|0| 2 |19| 5 |24| 4 |26
O|p|O0|O0|Y|C|K H|{A|K|A|B|T|E|4Y|0|I

EcTecTBeHHO IPEATIONOXKUTE, UTO HA MECTE MPOIYIIEHHOTO 3HAKA B UC-
XOJHOM TEKCTe Haxoauaach Oyksa 3. [edcTBys pajee aHAIOIUMYHO, BOCCTA-
HABJINBAEM BECH TEKCT.

Omeem: TIPOIYCK 3HAKA B TEKCTE.

14.6. Cuadana BBIICHUM, KaKue BOOOIIE MOT'YT ObITh mabaoHbl. Q4ueBu HO,

4uT0 nipu k = 2 uMmeeTcsa 2 BUIA MIAOJOHOB:

[Ipu k = 3 umeetcs 5 BUAOB MIAHIOHOB:

OKa3bIBAETCA, ITO BCE JUHUU KJACTIATON OGYMArW MOXKHO TTOKPHITH JEO-
ObIM M3 IIEpPEeYUCACHHBIX BHIIIE MAa0J0HOB, KpoMe Iab/IoHa BHU A,

—_—
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Hokaxem mocaennee. IlycTte Tpebyemoe mokpwiTue cymecTtByeT. Pac-
CMOTPHUM OJHO HAJOXKEHUE TAKOro IIab/I0Ha HA KJIETIATYI0 OyMary u HEKO-
TOPBIE COCETHUE C HUM KJISTKU:

W3 ycaoBua 3amadm M PACIONOXKEHWA NEPBOrO MIAOTIOHA CIEAYeT, UTO
IYHKTUPHBIE TUHAY TOJKHB OBITH HOKPBITH ABYMS IPYTHME IIaOJOHAMH,
HO TOT/Ia BOJHUCTHIE JUHUN Oe3 HAJOXKEHWs BHYTPEHHUX TOYEK IabI0OHOB
[IOKPBITH Heab3s. Perenue 01 OCTAIBHBIX MAOJOHOB OKA3AHO HILXKE:
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15.1. KBagpaT HaTYPaJIbLHOI'O YKUCAA MOXKET OKAHIMBATHCA TOJBKO Ha, ITU-
dper 0, 1,4, 5,6, 9. Hucao 0. .. 0 saTypassHbIM He sBasercsa. Jucao 5...5
HEe MOXKeT OBITh KBaAPATOM, TaK KaK OHO MEIUTCA HA D, HO HE METUTCA
Ha 25. AHanorm4HO 6. . .6 # n?, Tak KaK 3TO YUCI0 JAUTCA Ha, 2, HO He Je-
autcsa Ha 4. Yucena 4...4 u 9...9 ABIAIOTCA TOMHBIMUA KBAAPATAMU B TOM
U TOJBKO TOM CJay4ae, KOr'la IMOJMHBIM KBazapaToMm 6yazeT 1...1.

Hoxaxem, ato 1...1 # n?. IIpegmonoxuM, 9T0 3TO He TaK: CYUIECTBY-
eT Takoe HATypaibHOe umeao n, 91o 1...1 = n? Torga n = 10k £ 1 u,
cregoparersro, 100k £ 20k = 1...10 & 10k* £ 2k = 1...1. Honyummn
MIPOTUBOpEYNe: HEYETHOE YUCIO0 PABHO YETHOMY.

15.2. /Ina peieHna >TOW 3aadu AOCTATOYHO OLLIO 3aMETUTH, UTO MDA
YKa3aHHOM CHOco6e 3aumdpPOoBaAHAI KOJMIECTBO PABIUIHBIX OYKB B UCXO-
HOM TEKCTEe COBHIAJAET C YUCJAOM PA3JMYHBLIX Hap B kpunrorpamme. llepsas
U3 MIPUBEIEHHBIX B YCJIOBUU 33241 KPUITOIPAMM COAEPKUT 23 PABIUIHBIE
mapel, a Bropas — 29. Tak kak aatunckun ampaBut coctout us 26 GyKB,
AHDIUUCKOMY UCXOJHOMY TEKCTY MOXKET COOTBETCTBOBATHL TOJBKO MEPBAA
KPUIITOrPAMMA.

15.3. Caoso IOOBE3L cocTouT u3 cemu OYKB, TPUIEM 3-5 U 7-5 COBIATAIOT.
Hanném B TekcTe pparMeHThHl LIVMHEL CEMb C COBIAAMOMIMMEA TapaMu B 3-1
u 7-u nozunuax. Takux GpparMeHTOB TOAYIUTCA CEMb:

36 72 97 92 70 73 97
74 76 97 34 79 78 97
70 76 74 72 74 73 74
73 74 76 70 70 97 76
74 37 39 75 97 70 39
71 74 98 35 94 90 98
98 35 94 90 98 97 94

YnaauMm m3 5TOrO CIKUCKA Te, B KOTOPHIX eCTh apyrue moBTopel. Ocra-
HETCs YeThIpe BapUaHTa:

36 72 97 92 70 73 97
74 76 97 34 79 78 97

74 37 39 75 97 70 39
71 74 98 35 94 90 98

OrmeTuMm [JIA IIEPBOTO ClyYad CTaBIOIXE U3BECTHBIMU 6yKBbI TEKCTa:

" I 0 0 O b5 E 3 [ I
92 97 36 72 97 92 70 73 97 90 97
0 I I E...

72 38 39 74 76 97 34 79 78 97 70 ...

BI/I,E[HO7 9TO YK€ B CaMOM Ha4aJle COACPXKUTCA «HeIUTaeMasay IIoCJIea10Ba-
TEJIBHOCTH 6yKB OTMmeTumMm JJ51 OCTAJBHBIX BaPUMAaHTOB CTAHOBAIIUECA W3-
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IIpeanonaranock, 9TO yIaCTHUKM HA DTOM OCTAHOBATCA. Bee pelenus
C YKA3aHHBIME TPEMs BAPDUAHTAMY [PU3HABAJIUCH [IPABUIBHBIMHU. 1eM He
MeHee, TBOE YUACTHUKOB TIONULTH €IIE JAJBbIIe — OTCEANN €IIE O OTHOMY
BapUAHTY UCXOIS U3 9aCTOT BCTPEIaeMOCTU OYKB B TeKCTax (BO BTOPOM U
TPEeThEM BAPUAHTAX CIUIIKOM YacTO BCTpedaeTca OyKBa II; KpoMe TOro, BO
BTOPOM BapHaHTE IPUCYTCTBYET yABOeHHE OYKBLI 3, YTO HEe XapaKTepHO
Ui OOBITHBIX TEKCTOB).

15.4. [IpuBeaéuubn B 3a4a49€ MPOTOKON PAOOTHl OPEIKa U 3aMKa, OBLT U30-
6perén B FOAP u mpakTudeckun 6e3 M3MEHEHUs UCIIOAL3OBAJCSA BO MHO-
I'UX U3BECTHBIX MPOTUBOYI'OHHEIX CHCTEMaX. BEI3LIBaeT JUIIL yAWBICHUE,
9TO AOCTATOYHO MPOLOKUTEJLHOE BPEMs OYEBUAHAS YSA3BUMOCTH DTOrO
MPOTOKOJIA He OBLTA 3aMedeHa, (IPUMEIATENbHO, ITO 3AMETHAIN U BOCIIONb-
30BaJUCL OMMOKON Pas3spabOTINKOB HENPO(PECCHOHANLI B 0OIACTY 3AIIUTEL
urdopManuy).

IMepengém cOGCTBEHHO K PEIIEHUIO, TOACHUB MPEABAPUTEILHO OJHO U3
yeaosuu 3agaau. Illycrs CB = k uw C3 = m, rage k e mennuie m. OTMeTnm,
YUTO B JAHHOU CUTYAIIUU MPU HAXKATUM HA KHOMKY Openka u cpabaThHIBAHUA
BaMKa CY6TYMK 3aMKa [IPUHUMAaeT 3HadeHue He m + 1 (kak omwmb04HO c4u-
Taau HEKOTOPBIE YIACTHAKN OJUMIHAILL), a k + 1. To caeaano mia Toro,
9T00BI OJUH U TOT K€ CATHAJI OpeKka He MOT OBITH UCIOJIB30BAH JBAXK IBL.
3anuiiieM Temephb Mo MYHKTAM TeUCTBUA 3J0YMBITUICHHUKA.

1. IIycre cerdac 3aMOK OTKPBIT. Baagenen xoder 3amepeTh MAIIUHY W
yutnu. [Iycres CBb = k u C3 = m, rae k ve menbine m. Bragenen HaxnMaeT
KHOTIKY OpefKa. 3JI0yMBIILIEHHUK 3aIIOMUAHAET MOCIAHHBIA CUCHAL k U CTa-
BuT momexy. B pesyiaprare CB = k+1 u no-mpexuemy C3 = m, T.e. 3aMOK
HE 3aKPBLICS.

2. 3aMeTuB, YTO MAalllMHa HEe 3alepTa, BJIAJejelr MOBTOPHO HAXNMaeT
KHOTIKY OGpeaka. 3JI0YMBIILIEHHUK CHOBA 3amoMuHaeT curHal k + 1 6penka
7 onaTh craBuT nomexy. Suadur, CB = k 4+ 2, a 3amox Tak u ocraércs
OTKPHITEIM, T.e. C3 = m.

3. BLIMOIHUE TeUCTBUSA TYHKTA, 2, 3I0YMBIITUIEHHIK HEMENTEHHO TIOCHLTA-
€T 3aMKy paHee 3alOMHEHHBIN CUTHAJ k. 3aMOK 3aKPBLIBACTCS, U TIPU DTOM
C3 = k + 1. Brageser yxoauT, Hoaras, 9T0 MAIIXHY 3aIep OH CaM.

4. 370yMBINIIEHHUK MOCKIIAET 3aMKY PAHEE 3AMOMHEHHBIN curHal k + 1,
7 3aMOK OTKPBIBAETCS.

K coxanenuro, MHOrME yIACTHUKY PEINANN 3389y UCXOASI U3 CAAIIKOM
YIPOIIEHHOU MOAEIN PEATBHOU CUTYALUU, OTBO/IS BIAIEAbILYy POJIb 3JAKOI0
MPOCTAYKA, KOTOPHIN, 3alUpas MAIIUHY, TO JU He MOXKET, TO JU 3a0bIBa-
€T [IPOBEpPUTH, cPAbOTANL 3aMOK WIX HET: IPEAIArajoch BEIODATH MOMEHT,
KOT/Ia BJIAJENEl] MONpodyeT 3amepeTh aBTOMOOWIb, IOCTABUTh IOMEXY, HE
OAB TEeM CaMBIM 3aMKy CpaboTaThb, a 3aTeM HOAOXKIATH, [IOKA BJIAIEJELl
YUIET.
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15.5. [IpeaBapum permeHre >TOU 3312494 HEOOMBIIUM OTCTYILIEHUEM O KO-
nax ayTeHTUMUKAIIN, TOACHAIIINM IPOUCXOXK ACHUE e€ POPMYIUPOBKH.
Ipu mepeaatie MHGOPMAIMA IO HE3AMUIIEHHOMY (OOIIEIOCTYITHOMY ) Ka-
HAJIy CBABKM BO3HMKAET 333494 3AIIUTHl OT AKTUBHLIX ATAK CO CTOPOHLI
BIOYMBIILICHHENKA. 110 aKTUBHBIMU aTaKaM¥ TOHUMAIOT TOMBITKM (hab-
cupukanuy (umuranuu) 1 Mogudukanuu (noamMensl) coobmenus. lens ak-

@ ® @& @
© ©

Mo qudpukarus Ddanbcupukanmsa

TUBHBIX aTaK — Ae3uH(OpMaIus moiydarens. He BaaBasch B meTanu, CO-
0o0IIuM, ITO CErOAHs UMEETCSI TEXHUIECKAsA BO3MOXHOCTH IPOBEIEHUS IO~
ITOOHEBIX ATAK.

[l IpOTUBOMENCTBUA AKTUBHBIM ATAKAM UCIOJB3YIOTCA TaK HA3ZLIBA-
emeple xodor aymenmuguroyuu (kparko — A-xodw). OHE 10T BO3MOXK-
HOCTB TOJIYYIATEN0 COOOIIEHNA MPOBEPUTE €0 TOMIUHHOCTD (M Ay TEeH-
Tu4aHOCTh). [IpoBepKa UCIOAB3YeT HEKUU CEKPeT, U3BECTHBIN JULIL OTIPA-
BUTENIO U TOIYIATENO COOOIIEHNA, TOYHO TAK XK€, KAK TpU 00ecredeHnn
CEeKPETHOCTU UCIOIB3YETCA CEKPETHBIN Ka04 mudposanua. B obmem Buge
KO ayTeHTUDUKAIMU LpecTraBiieT coboi coBokynHocrs (S, B, M) Tpéx
KOHEYHBIX MHOXKECTB, e S — MHOXECTBO COCMOosnul ucmouwnura, £ —
MHOXKECTBO Npaéus K00uposanus, M — MHOKeCTBO coobupenut. Kaxapin
preMeHT e € I mpencrasiseT cobon otobpaxkenne e: S — M. [lpasmia xo-
OUPOBAHUS (KOTUPYIOT» COCTOSHUA UCTOIHUKA § € S B coobmmenust m € M.
Taxkum o6pazoM, cOOOIeHns mepeqaloT THGOPMAIINID O HAOITAEMOM OT-
[IPABUTEIEM COCTOSHWM HUCTOYHUKA. TAKOBBIMU MOLYT OBITH, HAIIPUMED,
pe3yabpTaThl 1040PACHIBAHUA MOHETHI [IPU IIPOBEAEHWN XKpelus mo Tese-
dony mwin 06bIYHBIE TEKCTOBBIE coOOmmenns. OToOpaxkenne e € F MOmKHO
ObITE «OOPATUMBIMY, YTOOBL [0 AAHHBIM M KU € MOXKHO OBLIO OJHO3HAYHO
BOCCTAHOBUTE S. POPMATBLHO DTO TPeOOBAHWE 3ANMUCHIBAETCA C MOMOIIBIO
orobpaxenusn fo: M — S U {0}, rage 0 — uucno uyas (He npunajsiexa-
mee S) u
/ s, ecme(s) =m,

o(m) = 0, ecam TakKOTO § He CYIIECTBYET.
Tax BoT, B onpegenenun A-koga Tpelyercs, ITOOLI BBITOJHIIOCH PABEH-
ctBO fo(e(s)) = s nua awobbix s € Sue € E.
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Kax cropoust A u B ucnoassyioT A-Kon m1sa ayTeHTUuDUKAINYA Tepe-
paBaemon undopmauuu? Ipexae Bcero, onu cooba BreGupaor (BranHe
OT 3JOYMBIIUIEHHUKA) MpaBmio koguposauus ¢ € E. Ilycts A xemaer me-
pegarh cocrosuue ucrounrka s € S. Torga on Beraucaser m = e(s) u
TIOCHLTIAET M K moaydaTeaio B mo kanany csasu. [loxyuus m, B ucmonb3y-
€T TO Ke IPABUIO KONUPOBaHUs € 1 Borauciaenus f.(m). Ecau f.(m) # 0,
TO 1M TPUHAMACTCA KAaK AyTEHTUIHOE, B TMPOTUBHOM ciaydae — HeT. Ha
MPAKTUKE UCTOIB3YIOTCA JUIIb Takue A-KOIbI, 1A KOTOPBIX BBIMUCICHUE
fe(m) npousBogurcs Tak xe npocTo, Kak u e(s).

ITpu amanuse HATEKHOCTH BAIUTHI OT AKTUBHLIX aTaK C MOMOINBI0 A-
KOZIOB TIPEATIONATAETCA, 9TO 3JI0YMBIILIEHHUK 3HaeT 06 A-kome BCE, kpoMme
CEKPETHOr0 IpaBuia KoaupoBauus (kiaro4da). O (3JI0yMBILIEHHUK) LIPO-
BOJUT ATAaKM HA OCHOBE aHAIN3a CBOUCTB A-koga. IIpu 5ToM ero gencrsua
ABIAIOTCA HAUOOJIEE IENECOOCPAZHLIMY C TOYKH 3PEHNA TOCTIKEHUA YCIIEXA,
araxu. [lpuBemém mpumep.

Paccmorpum  A-xox, mms xoroporo S = {H,T} (cokpamenwme oT
head — rep6, tail — pewxa), E = {e1,e2,e3}, M = {my,mo,m3}. Heu-
CTBUEC TMPABWI KOJUPOBAHUS 3ATUIMIEM B BUJIE TAOIUIE (MATPUITET KOJIUPO-
BaHUs):

mip M2 ms

ee (H T 0
€2 T 0 H
€3 0 T H

B sTou Tabaune ykazano, HAIpUMep, 9TO COCTOsAHUE UCTOYHUKA H koxu-
pyeTcA C TIOMOIIBIO MTPABUIA €] B COOOIIEHNE 1My, U T. 1.

IIycTh cOCTOAHME UCTOUHUKA BHIOMPACTCA CIYyIalHO (KAK MPU IMOA0Da-
celBaHuu MOHeTHl). IIpu »ToM OHO U3 ABYX COCTOSHUU [OAB/AETCA HAILe
Ipyroro (Kak mpy WCHOJb30BAHUN HECUMMETPUIHON MOHETHI). [IycTh p —
«zoisy cocrostaust H. Toraa (1—p) — «gomsy cocrosaus T'. Hanpuwmep, ecau
npy OPOCAHUN MOHETHI OHA B CPEIHEM B MBYX CAYYaAX U3 TPEX BHITAIAET
rep6oM, 1o p = 2/3. C mesabi0 yMEHBIIEHUS AHCOB HA YCIIEX 3J10YMBbIILICH-
Huka A u B BBIOMPAIOT IPABWIO KOAUPOBaHUs ciaydanso. Ilycts npu sTom
ple;) = @y — «noam e;, i = 1,3. Yucna z; mexar B untepsate (0,1), n ux
cymma pasHa 1. Ilyers P(E) = (21,22, x3). DTa TPOUKA YKCEN HABBIBAETC
cmpamezueti 3auuMvl. ITA CTPATETUA BEIOUPAETCS CTOPOHON BAIMUTHI €
TAKUM PACIETOM, YTOOBI MUHUMUZUPOBATE (IIAHCHIY 3J0YMBIILIEHHIKA, HA,
yCIex.

He BmaBadch B geTann, yKaxeM, U9TO JJA JAHHOTO A-KOma TpU BEIOPAH-
Hou crpareruu P(E) 5TU MAHCH 3/10yMBIIICHHIKA XaPAKTEPU3YIOTCA Be-
JUIUHON

L(z) = max{pz1; (1 — p)z2} + max{(1 — p)z1; (1 — p)as} + max{pz, + prs}.
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CTopoHAa 3alUTH BEIGUPAET OTMUMAALHYIO CINPGTNE2UI0 PO (E) Tak, 9To0-
661 MunuMusuposars L(Z). Takum 06pa3oM, BOSHUKAET 334348 BIYUCICHUS
min L(Z), roe

%A(),A

A= {(ml,l’g,l’g)i O<z;<l,21+22+ 23 = 1}
DTOT MUHUMYM MOYXKHO BEIYUCAUTE, pa3buBasd 061acTh A Ha O IMHOXKECTBA
Aj,j = 1,8, B KOTOPEIX PACKPEIBACTCA KAXKIbIM MAKCUMYM B BHIPAKEHUI
L(Z). Hampumep, B caydae, KOrjaa
z1p = w2(1 —p),

1 2,

VoA

X
xT2 Z3,

L(Z) nmeer Bug L(Z) = p(x1 + x3) + (1 — p)x3. Kax pas sra 3agada Gruia
MpeUIOKEeHa HA oJuMIuane. PemaeTcs oHa, HAIpUMep, CISAYIOMmuM 06pa-
30M.

3aMeTuM, TIPeXkIe BCEro, ITO U3 YCIOBUH CEAYeT HEPABEHCTRO p > 1/2.
B camom geine,

z1p 2 x2(1 —p) > 21(1 - p),

orkyna p =1 —pwumm 2p > 1.

BripasuB 3 u3 yenorus x1 + T2 + T3 = 1, monyunM creayollee BHIpa-
JKEHUE:

L(z)=(x1 +22)(2p— 1) +1—p.

Jlerko BuaeTh, YTO MUHWMAJBHOE 3HAYEHWE BTO BBIPAKEHUE MPUHUMAET
[IPU MaKCUMAJIBHO GOJBIIOM 3HadeHUU 3. OCTaBTCs HAUTH AOCTHXKUMYIO
BEPXHIOK TPAHUILY /U 3HAYCHUS T3.

N3 memovuky HepaBeHCTB T3 < o < 1 p 1 IOILyvaeM

p

l=x+22+23 2

p$3 + T3 + T3,

p p
OTKYVa CJIeIyeT, I4TO L3 < ——. fcHo, 9T0 paBeHCTBO I3 = ——— NOCTH-
ya nyeT, 3 X p+1 P p 3 p+1 it

raeTcsa Julib B Cﬂyqae, KOorga B yKa3aHHOI;,I LTEIIOYIKEe HEPABCHCTB BBIIIOJHA-

IOTCSI PABEHCTBA, T.€. €CIU T3 = Ty = %xl. Mgl Hamm MakCuMaJbHOE
-p

suavenne r3. OTCIO1a MOTyIaeM, ITO

o 1-p p P p(2—p)
181} L - 7—'—7 +71— = ——
in L(z) (p+1 p+1>p p+1( ?) p+1

16.1. 1. PaccmoTpum dparMeHTH mmdpTeKCTa 3% U 3Uuy; DTO — CJIOBA U3
2 u 3 6yke. OgHo u3 cioB umeer cyddurc #35. Becbma BeposiTHO, 9TO 9
3aMeHAeT OYKBY #, a @i — OAHY M3 TVIACHBIX: 0, a, %, €. TOorma BO3MOXKHEI
CIeAVIOIINE BADUAHTEL OKOHIAHUSA CJIOBA 10010P1U33N0: ONHAA, OHHBLE, EHHBIE,
eNHaA, UNHGA, UHHble. BADMAHT OKOHYAHUA Hbie He MOAXOAUT, TaK KaK NIpU
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DTOM 7 3AMEHAET bl, U C OYKBHI bl HAYMHAETCS CJIOBO n@izwsion. llosTomy n
3aMenseT aubo a, 1ubo 0.

2. MOXHO mONBITATHCSA yragaTh CIOBO 66n64. OUEBUIHO, YTO B HEM 68 —
cornacuas. Coueranue BUAA T 0L, DA€ T — COMVIACHASA, BPAM JU BO3MOKHO.
W3 BapmauTOB Taz, rge x — COnIACHAA, MOAXOAUT, pa3ee 4To mam. IIpo-
BEpUM THIIOTE3Y, 9TO 6 3aMEHAET 1.

3. 3aMeTHuM, 9YTO OKOHIAHUS YeTHIPEX CIOB — 084, UL, N6, U84 00pa-
3yoT pudpmy. C yIéToMm mara 2, «HATPAIIABAKTCAY BAPUAHTH OKOHIAHUN
amb, UMb, AMb.

4. Byksa 10 1acTo BcTpedaerca B mmmppTercTe. [losTomy, ckopee Bcero,
OHA 3aMeHseT TyacHyo OykBy. OHa BXOAUT BO (parMeHT ...1000... Tax
Kak OyKBa # YK€ 3aHATa, yIBOCHUE 66 CKOpee BCErO 3aMEHAET ¢C, U 1066 —
DTO acCC, 0ce, ecc WM ucc. BO3BpAIAACh K IIAry 2, yCTAHABIUBAEM, UTO
66n6.1 3aMEHAET CINAMD.

5. YuaureBas mwar 4, a Takxke TO, 9TO 3arVIABHOU OYKBOU HAYUHAETCSA
UM COOCTBEHHOE, MOMBITAEMCA YraJfaTh 9TO 3aMeHseT covdeTanue Doo6-
wn. «Hanpamusaercsa» Bapuant Poccus win Poccuio, OTKY 1a HAXOIUM, ITO
10 3aMEHAET 0, & W 3AMEHAET U.

6. Ileproe ciaoro mmupprercTa — [ vwv. flcHO, ITO b 3aMeHsIET corac-
Hy10 OykBy. BoaMOXKHEL cieqyonme BapuanThl us 4 6ykB: ydod, cxox, ymom.
OTcroma noayydaem mepBoe npemiokenue: Ymom Poccurwo we nowame. Jlans-
II1e JIErKO JOTaIaThCA.

Omeem:

Ymom Poccuio ne nowamo,
Apwunom o0usum He U3MEPUMD:

Y neti ocobennas cmamo —

B Poccuio monucno moavko 6epume.

16.2. 3amerum, uro 2007 = 223 - 9. [losTOMy, UCIOABL3YS ZAHHOE YCTPOU-
CTBO, MOXKHO OBLIO OBI JIEPKO HaUTu cpegHee apudmernydeckoe He 2006, a
2007 uucen. JencTeuTeabno, o6osgadnmM >t 2007 dncen gepes ay, . . . , 42007,
a ux cpepnee apudmeruieckoe — depes Asggr. Paszobeém ux ma 9 rpynn
mo 223 umcaa B KakKIOU: TIEpBasg TPYMIHA: dq,-..,d223, BTOPaA CPYTIMA:
ag244.-.,Qa446, .., ACBATaA T'PYIIIIA: Q1785 ..., A2007 ,Z[JIH K&)K,ZLOEI u3 9
TpYON HauAEM cpegHee apupMeTUIeCKOe BXONAIMX B HEE UUCET. 3aTeM
BBEIYUCJAUM CpefHee apudpMeTUIeCKOe HANJIEHHBIX AEBATH CPEIHUX apudMe-
THUdecKkux. 1o u Oyzer cpenree apudmerndeckoe 2007 quces, MOCKOIBKY

A2007: (al +.. .+a2007) :2007=
:((a1—|—. . .+a223):9+(a224—|—. . .—I—a447):9+. . .—I—(a1785—|—. . .+a2007):9):223.

Urak, cpennee apudmernteckoe JOOBIX 2007 Huces MBI HAXOMUTH YMEEM.
IMokaxkem Tenepb, Kak HauTU cpegree apupmerrydeckoe Asgge oT 2006 «u-
CeT Gy, ...,02006- JOOABUM K 3TUM HUHCJIAM €IIE OTHO UUCIO dogp7, PABHOE
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HYJIO, U BHIYUCIUM CpeaHee apudnmerudeckoe Asggr Temepsb yxe 2007 «wwm-
ces. Bocnoab3oBaBmucs TeM, 4T0 MBI MOXKeM (JOLOJHATEJNHHO) BEIIOJIHUTD
OJTHO YMHOXEHUE W OJHO JeJEHUE, HAXOIUM

AQOOG = A2007 . 2007 M 2006,

TaK KakK

Asgpe = (a1 + ...+ a2006) : 2006 = (a1 + ...+ G2006 + a2007) : 2006 =
= (a1 + ...+ a2006 + a2007) : 2007 - 2007 : 2006 = A2007 - 2007 : 2006.

3ajada perexa.

OTMeTuM B 3aKJII0YEHEE, 9TO €Cau Pa30UTh JAHHLIE YUCA HA HECKOJIb-
KO TPYTIN, HAUTH CpeHee apuhpMETUICCKOE KAk JOU TPYTINE U 3aTeM B3ATH
cpennee apuPMETHIECKOE MOTYIEHHEIX 3HAYEHWH, TO PE3YALTAT, BOOOIIE
TOBODA, HE OyAeT COBMALATH CO CPEIHUM APUPMETUICCKUM UCXOTHBIX U~
ces, U BOT TPOCTOU TIPUMED:

1+2+3+4+5 1324 345
5 7 2
Tem He MmeHee, TAKUM CIIOCOOOM CpeHee APUPMETHIECKOE BEIUUCIATD MOXK-
HO, ecaIn pa36I/IBaTB UCXOJHBIC YUCAQ HA I'PYNNBI, COCTOANUINEC U3 OOUHAKO-
BOI'O KOJIMYECTBaA THCEJI.

16.3. Yxasauubiu B 33ja4e cnoco0 3ammdpoBaHUs 00MATaeT CACAYIOMMM
csouctBoM. Eciu ab 3amensercs Ha cd, To dc 3amensierca napou ba. IIpose-
PUM HAJUYHME DTOTO CBOMUCTBA B MAHHBIX B YCJIOBUM OTKDPBITOM U 3aumdpo-
BaHHBIX TekcTax. [l nepeoro mudprekcra nepeas xKe napa cr 3aMeHAeTCs
Ha pa, a ap mepexoauT B rc. Ilapa to 3amenserca Ha gl, a lg mepexoauT
B ot:
cr yp to gr ap hi ca lg or it hm
pa bd gl iu rc av th ot ue ad sp
B paccMOTpeHHBIX 3aMeHAX MPOTUBOPEYNN ¢ YKA3AHHBIM CBOACTBOM MBI He
HAXOIMUM.
s BTOpOro mmdpTEKCTA DTO CBOUCTBO HE BHITOMHAETCA. [lencTsu-
TEJIBHO, Iapa 1g 3aMeHAeTCA Ha mh, HO IpX 5TOM hm nepexoautT B in:
cr yp to gr ap hI ca lg or it hm
ds zq up hs bgq ij db mh ps ju in
Takum 06pazom, nepBuIN MNP TEKCT ABIACTCS €IUHCTBEHHBIM BO3MOXK-
HBIM BapUaHTOM.
Omeem: TIePBLIA TEKCT.

16.4. IlpeacraBum HOCAEI0BATEALHOCT {Z), } B BUe IOCIEI0BATEILHOCTH
nap (x1,2), (£3,%4),- - ., KoTOpaa umeeT Buf (a1,b1), (az,b2),. ... Eé nepu-
ox pasen ¢ = HOK(16,2006) = 16048, rax xak pPaBeHCTBO HAp O3HAMAET
PABEHCTRO WX TEPBEIX M PABEHCTBO WX BTOPHLIX naeMeHTOB. [losTomy mpm
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BCEX HATYDATBHBLIX 71 BEPHO PABEHCTBO &Ly = Lpt2.. LlOKaxkeM, 910 2¢ —
HAMMEHBIIEE IO ¢ TAKUM YCIOBHEM. IIyCTh IEeproI HOCAEI0BATEILHOCTH
{z,} pasen t. Torga umcao 2¢ fOMKHO AeanThCA Ha t. Ecan ¢t wétHo (¢ = 2k),
TO U3 BEPHEBIX IIPU BCEX HATYPAILHBLLX 11 PABEHCTB

Loam—1+t = L2m—15 L2m+t = L2m
CIEAYIOT PABEHCTBA
Am+k = Qm;, bm—i—k = bp.
Takum obpasom, k geauTcs Ha HAUMeEHbIee O0Inee KPATHOE MEPUOI0B UC-
XOOHEIX mocaegoBarenbHocTen. OTcona

t = 2HOK(16,2006) = 32096.

[Tpu HeuérroM ¢ mepBas MOCIELOBATEILHOCTD ABISIETCA «CABUTOM» BTOPOM,
YTO TPOTUBOPEYUT PABIUYUNIO [JIUH UX TIEPUOIOB.

Omeem: 32096.
16.5. PaccmorpuMm ¢pparMenT UCXOAHOU (PUIYPLI, KOTOPAsA [MPEACTAB/IIAET
cOOOU TIPABWIBLHBIA TPEYTOJBHUK CO CTOPOHOM M3 YeTHIPEX mapos. [lycTs
Ha BEPXHEM Iape HAMUCAHO [UCIO d,

& Ha OJHOM W3 MPUMBIKAIOMINAX K HEMY

cHU3y mapoB — 4ucao b. U3 ycaoBus ’
3aJa49u CJAEAYeT, ITO CYMMa UHCeT Ha

JIOOBIX TPEX TTOMAPHO KACAIOUINXCS 1a- Y
pax pasma myao. IlosToMy [mcaa Ha AN

OCTATBHBIX MIAPAX BBIPAKAIOTCA €pPE3 OY N/

a n b, kak mOKa3aHO Ha pucyHke 47.

B Bepmmuax ¢gpparmMeHTa CTOUT UCJIO AN

a, cregoBarensuo ¢ = (. CoBepieHHO Y V4 \V4
AHAJOIMYHO (IpU PACCMOTDPEHUU LIPa-

BWIBHOTO TPEYTOIBHUKA CO CTOPOHOU

U3 IATU IIAPOB) AOKA3BIBAETCHA, HUTO Puc. 47
b=0.

Omeem: Ha Bcex mapax Hanucano ducao 0.

16.6. Omeem: EAMHCTBEHHO BO3MOMXKHOE 3aIMOJHEHHE TAOIUIBI TOKAZAHO
Ha puc. 48.

17.1. Tlpex e Bcero onpeaenuM, Kakue MOJOCH HAXOAWINCh Ha TETHBIX, a
KaK/e — Ha HEeUYETHBIX MECTaX Mepel nmepecTaHoBkon nostoc. Heo6xoauMbim
YCJIOBUEM PACIIOJIOKEHUS IOJIOCHL HA HEYETHOM MECTE ABJSAETCS OTCYTCTBHE
B eé mepBoM KoJOHKE Tudp, mpesocxonanmx 3. Ha pucyHke cooTBEeTCTBY-
fore nudpPLl BELAEIUM [BEeTOM. BCero nony<4uiocs mecTh M0I0C, KOTOPHIE
MOTUIM PACIOJIATATHCA TOMBKO HA YETHBIX MECTAX M0 MEPECTAHOBKU. JTO
mosocer ¢ Homepamu 1, 2, 4, 9, 11 u 12. I3 Toro, 4T0 9MCI0 IOJIOC PABHO
12, zakmoyaeM, UTO BCE OCTATbHBIE TIOJOCHI PACHOJATAMNCH HA, HEIETHBIX
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MeCTax.

316 001 190 014
010 810 050 610
619 601 172 327
115 313 192 312
512 060

30\ |24 8 \J19

N 719 99 S 1] 2
5 S 6|1 8|5 | 719 17
& 118|719 2 ) 118
3 4 19 1120 1131719

16 \|5 N L1709 17N/8
& 9 | 4] 8 & 819 | 7
N T 1|2 N 6 | 8|1
Puc. 48

013 150 171 240 120 131 105 614
012 161 121 200 614 120 401 117
171 041 061 221 010 033 801 016
030 130 160 103 210 013 620 016

061 250

061 825 16 103 310
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Teneps o6paTuM BHUMAHUE HA TO, ITO MTOJOCH UMEIOT PA3HBIE [INHEL.
DTO HPOU3OILIO U3-3a TOTO, ITO MOCJAETHSIA CTPOKA UCXOTHON TabIulbl ObI-
JIa 3arO0JIHEeHa He MeankoM. [102ToOMy MOXKHO CHeiraTh BBIBOA O TOM, YTO
OO [EPECTAHOBKYM HA MOCJAEIHUX YETHIPEX MECTAX PACIOJATAIUCH IOJOCHL
¢ momepamu 10, 2, 7, 4, 6o 10, 4, 7, 2. [lepBbinl BAPUAHT HE TTOIXOIUT,
T.K. B TPEThEN CTPOKE BO3HUKAET HECYIIECTBYIOIIUUA HOMEpP GYKBHI B aJ-
dasuTe — 35. Bo BTOpOM BapmaHnTe mpeobpasyeM mapbl udgp B OYKBEHI.

[Tosywmm BOT wTO:

JINMITNA
KENKPH
BAMEHA
AAKOBII
0

[lanee, mogbupas GparMeHTHI CJAOB TI0 TPUHIUTY «TUTAEMOCTHS, TTOCTE-
IOBATENBHO IBUTAACH OT IOCTEIHUX CTOJOIOB K IIEPBLIM, BOCCTAHABANBAEM
PACIIOIOKCHAE OCTANBHEIX IOIOC M UCXOJHLIA TEKCT.
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Omeem: CeMHaAIUATasA OJUMIINALA 110 MATEMATHKE W KPUITOrpaduu
nocpsmeHa cronetuio MBana fIkosaesu<a Bepuenko.

17.2. 3amerum, 9to abab...ab = ab- x, roe x = 0101...01. Yucao B Je-
BOM YACTU PABEHCTBA OOPA30BAHO N-KPATHLIM TIOBTOPEHWEM Maphbl mudgp
ab, mosTomy B 3amucu uucaa x napa 01 BcTpedaeTcs Takxke POBHO N Pa3.
[MockonbKy JeBas 4acTh AORKHA TeIUTHCA Ha 21 npuy JaobbX a u b, Yucio n
MOJIKHO OBITH TAKUM, YTOOH! Ha 21 meamnocs qucao z. ducao geantesa Ha 21
B TOM U TOJIBKO TOM CJIy4ae, KOr'La OHO neauTcsa HA 3 u Ha 7. [ gequmocTtu
Ha 3 HEOOXOIMMO U TOCTATOYHO, ITOORI CyMMa 1ndp INCIa AeJUIach Ha 3,
nostomy 1 = 3k. Oka3plBaeTCs, B HAIIEM CJIy9ae 3TOr0 NOCTATOYHO, YTOORI
YUCIO JEMUTOCH U Ha 7. B caMOM fese, MpeAcTaBuM & B BUJE CJACAYIONICH
CYMMBI 9HCEJ:

0101...01 =
= 010101 + 010101 - 10° + 010101 - 10"2 + ... + 010101 - 105k~ 1),

Torga xaxpoe craraeMoe B IPABOU YACTH PABEHCTBA [TEJUTCA HA 7, TAK

xak 010101 = 7 - 1443.

Omeem: n = 3k, rae k — IpOU3BOJIBHOE HATYPAJBLHOE TUCJIO.

17.3. Ucnonbsyembie aas 3ammdpoBaHua UUPHL (IECTEPKEN) OTBEIAIOT
HEKOTOPOU AaTe, U 3TO HAKJAAALIBACT HA HUX ONPEIeJEHHBIE OrDAHUYEHUS.
Hampuwmep, mepson mudpon aThl MOXKET ObITH TOABKO 0, 1, 2 wam 3, Tpe-
Ther — Toabko 0 mwin 1. Ilox xaxnou GykBOU MIMQPOBAHHOIO TEKCTA 3a-
TIAIIIEM BO3MOXKHBIE BAPMAHTHL OYKB COOOIIEHMA:

T O ®WUZETPJXTEUMAATCS®CT DB OT X X I H
T O ®WEPJXEMAATC®CT DB OT X X IIH
C 03 ENEOTDNA AP Y HBUHHEB®EODM
P H I 0 E T K B OITTIHOGEB M B Y E H
o M ' H 1 B I 5 0 C 0 A J A T 0 M
bji B M T i b H P A K 4 C I
K B I B 3 H M I i o P K
i A K B X B 1 0 3 M 3 I i
i a4 7 A E I X H b 3 b 0O i
3 9 4 E m i M H X B H 3
X 5 3 1 I 4y u I b E b M n

Nckomoe cOOBITIeHnE TOMyIaeTCa BEIGOPOM B KAXKJOM CTOAOIIE TIO OTHON
6yKBe, TaK, ITOOLI BEIOPAHHBIE OYKBLI 00pa30BaId «IuTaeMyio» CTpoKy. Ha-
mpuMep, B 15-M cTOA0IIE MPUCYTCTBYIOT TOJLKO OYKBHI b 11 b, 1TO mo3BOISIET
OTCESATh CeMb HUKHUX BapUAHTOB OYKB B npeabigymeM crosdme. [Tockons-
Ky KOMOMHAIA U3 MeCTH Iudp IePUOINIECKH IIOBTOPATACH, T€ 2Ke CaMble
BApMAHTHI MOXKHO OTCEATH BO 2-M, 8&M u 20-M cToa011ax.
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T OMWXWZETPXEMAALTCTGO®CTITUD HLOT X X I H
T OMWZETPXEMAALTCTGO®CT TG HOT X X I H
ClO 3 ENEODLMNMAa Py HBHHEHB® E @D M
P H I 0 ET K I TOIOGBE M B Y E H
o u ' H I B # 3 0 C 0 4 I A T I M
a B M T ¥ b H P q K A C &
K B I B 3 H M I B o P X
i A K B ¥ 5 1 0 3 M 2 I #
U 1 7 A E m X H b 3 b 0O s
3 09 4 E n % M o X H H 3

Tenepp u3 MepPBLIX ABYX CTOJOIOB BUHO, ITO BO BTOPOM CTOJOIE €IIH-
CTBEHHO BO3MOXHOU aABIsAeTCA OykBa 0. Yurém nTo Habmonenue B 8, 14 n
20 croabrax. Temepb HECTOKHO TOTOOPATH UCKOMOE COODIIEHTE:

[I03IPABJIAN C HOBBHIM I'0OZ0M
Ucnoawesyemas nata — 31.12.2007.

17.4. [na pemenus >TOU 3ala4M y4acTHUKAM MOTPeGOBAJOChL IPOABUTH
HaOMIOTATETLHOCTD. [Ipy paccMOTpeHUN PUCYHKA, BUTHO, ITO OOJLITUHCTBO
OYKB PACIIOJOXEHO TOYHO B IEHTPE KIeTKW, 3 9aCTh OYKB — CMEIIeHa.
Ecan BeraesnTh cMeménHbIe OYKBEI, KaK 3TO CIETAHO Ha PUCYHKE, TO MOXKHO
npovYnTaTh PPATMEHT TEKCTA: aBUMPPEIOBOPOTHA.

T|a|cla |no|Mm|p]|e
B |I|e|p|e|ujm|oO
glg |9|H|p |[u|T|p
élale|T|T|e |T|K
plalbplm|a|alo |d
T|B [O|€]|3 |0 [K|p
o|(Cl|la|B|m [P|O]|T
alelala|!|e|T]|a

Cuvenéunpx OykB Kak pa3 16 — mo umciay Beipe3oB B Tpadapere. IToso-
paumBasg HAUAEHHBIM TpadapeT B TPU OCTABIIAXCA TOJOKEHU, HAXOIAM
OCTaJIbHEIE TPU (pparMeHTa:

APeW8TKATO3BONAE

TIPOYUTATHTEKCT !

cMeltenmeTpadpapeT

Ocranoch pacnoIoKUTh 3TU PPATMEHTEL B «IUTAEMOM) OPSITKE.

Omeem: Cmemenue Tpadapera B mudpe DOBOPOTHAS PEHIETKA HO3BO-
JIAET TIPOYUTATH TEKCT!
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17.5. Tax Kak HEMW3BECTHO PACIOJOKEHWE DATUOKAHAIA, IOCAE YIAJCHUI
[IPOBOJHLIX JUHUY CETH TOJLKHA pa3buThbCa He MeHee 4eM Ha Tpu (pparMeH-
Ta (KOMIOHEHTHI CBA3HOCTH ). JTO JErKO CAEAATH, VIAJINB BCE JUHAYU CBA3M
y IBYX CEPBEPOB, PACIOJIOKEHHBIX B COCETHUX BepmmHax KybOa. IloTpeby-
€TCA BHIBECTH U3 CTPOA 5 JIUHUU.

Ocranoch MOKa3aTh, YTO YeTHIPbMA JUHUAME OOOUTUCH HETB3s. Tak Kak
YUCAO0 KOMTIOHEHT He MEHBINIe TPEX, a BCEro BEPIIMH — BOCEMb, TO KOMITO-
HEHTAa C HAaUMEHBIIINM YNCJIOM BEDPIINH COAEPXKUT ONHY WJIM IBE BEPIINHEL.
B mepBom cayuae misi m30IMpPOBAHUA OJHOIO CEPBEPA HYXKHO BHIBECTH W3
CTPOsA BCE TPU BeAyIIMEe K HEMY TPOBOAHBIE JAWHUU. JIerko BUIETH, MTO
OCTABIILYIOCS YACTh CETU yAAJEHUEM OAHOU JUHUY PA3JAEIUTL HA JBE 9aCTH
HEBO3MOXHO. Bo BTOpOM ciaydae mias M30IUPOBAHUA KOMIIOHEHTHI, COCTOA-
IeR U3 ABYX CEPBEPOB, YK€ HALO VIAIATDH Y€ThIPE MPOBOIHLIX JuHun. [Ipu
DTOM OCTABIIAACA YACTb CETU HE PACHATETCA HA ABE KOMIIOHEHTHI.

17.6. Heckoobko yIACTHUKOB HAIILIYA TIPABAIBLHEIN OTBET, TIPOCTO HE TTO6O-
ABUINCH B J00» BLIUUCIUTDL YKA3AHHOE IUCJIO, OIEIUTE €ro Ha 167 u ganaee
noxbupaTh MNPOCTHIE AEJIUTENN 10 BO3PACTAHUIO.

Pemenue ¢ MeHbIMM 0GBEMOM BEMUCIUTEILHON PAOOTH BEITVIAIUT TAK.
Brimoanum 3ameny 3% = x. Torga mame umcao mpumer Bug z° + z + 1.
Pazmoxum ero Ha MHOXUTETH:

P rr+l=aSFor+l+at -zt -+ -2 =
=2 +at+ 2t a1 -2t -2 - =
=2*(@ +r+ )+l +r+1-22@ +2z+1) = (2* +z+1)(2® —2? +1).
[epBEmi MEOXKUTETb 22 4+ & + 1 TakKe MOXKET OLITH Pa3J0XKEeH:
e +1=343"+1=34+2.3"+1-3"=(3"4+1)> -3 =
=3 +32+1)(3" -3 +1)=91-73=7-13-73.
Co BTOPHIM MHOXKHUTENEM A€10 OGCTOMT 9yTh CaokHee. IlocTapaemcs
BOCTIONB30BATHCA yKe uMetornenca nadopmarmen. Bocnoasayemca TeM, 110
2 rl=z (P +2+1)+2+3.
3ameTuMm, uto £ + 3 = 81 + 3 = 84 gemurca wa 7. Kpome Toro, mur ycra-
HOBILTHA, ITO Ha 7 JETUTCA 9ucao x° + o + 1, a 3HawnT u mcio z° — x2 + 1.
Takum o6pasom,

2 —2°+1=2-7-13-73+84=17-(3"-13-73 +12).

Brraucasns ganee 3nadenve BEIpaXKeHUS B CKOOKax u gess ero Ha 167, moury-
qaeM

3*.13- 73+ 12 = 167 - 449.
Omeem: 320 +3* +1=72-13-73-167 - 449.
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18.1. Ucxoma u3 xapakTepa CTEPTHIX MUKCENEN, HETPYIHO BOCCTAHOBUTH
BO3MOXHYIO IIEPECTAHOBKY, KOTOPOU COOTBETCTBYIOT BAPUAHTEL CJIOB.

3 3[3 3[3 n| o nlu nlnu
5 155 1]5]5 A I|A|A I[A[A
6|7 66]2 66 A M AlA]T AlA
8 1]8]8 1818 I vy aln ylaolna
9 99 919 J g g

Omeem: cioBo — AMIIINTY JA, nepecranoska — (571932486) mwim
(671932485).

18.2. Y6ex gaemcs, 9T0 mudpOBAHHLIN TEKCT uMeeT miuHy 38. OCMBICTeH-
Has ¢pasa umeeT Torga mmHy 19. BeimuceiBaem apyr mox Apyrom m3BecCT-
HbIE 5 [EPBBIX 3HAKOB BTOPOU ¥ IEPBOU MOJOBUHBI MINPOBAHHOIO TEKCTA
¥ HAXOAUM PA3HOCTH MO3UIAN COOTBETCTBYIOMUX OYKB.

B| I | B |b| O
M| X | I |Wl|J
22 |27 122 | 3| 25

Ecmu 2125237405 — KII0UEBOE CJIOBO, TO MPU IEPBOM IMU(MPOBAHUN UC-
MOJB30BATOCH OHO CAMO, a TIPU BTOPOM — Z5L1L2L3L4. TaKUM 00pa3oM,
HaWJE€HHBIE PA3HOCTHU DPABHBI COOTBETCTBEHHO Iy — &1, L1 — L2, Lo — L3,
T3—T4, T4—Ts. TOrma Npu U3BECTHON IEPBOU OYKBE T1 OCTAILHLIE BEIYUC/IA-
0TcA 10 popMyaam: L5 = raz(x1 +22), x4 = raz(z1 +14), x5 = r33(x +17),
xo = r33(x1 +6), rae r33(z) — ocrarok or gesenus uucaa z Ha 33. Ilepetu-
pasa 33 BapuaHTa Maa OYKBHI 21, TOJyIaeM 33 BapMaHTAa KIIOUEBOTO CJIOBA,
Cpear KOTOPBIX HAXOAUTCA eIMHCTBEHHOE OCMBICIEHHOEe caoBo: KPHIIA. ITpu
pacmm@poOBAHUY TOAYIAEM UCXOTHOE COOBIIEHNE.

Omeem: BEPBJININKULY THACEBEPBEPEJ/IANKIIY THACEBEP, KPHIIA.

18.3. OguuM M3 BO3MOXKHBIX CIIOCOOOB pPEIIEHMS IOCTABJICHHOU 331391
ABJAAETCA HAXOXKAEHWE TyTeU [UIMHBL b, BeAymuxX u3 Jaboparopun (Bep-
mmaer Ne 3), ecau gBurarbes nporus crpetok. CHadana us Bepumuaer Ne 3
MOKHO TTOTACTE B BepimHEl N 8 u Nt 2, 1BUTasCh TOMBKO TIO0 HEOCBEIIIEHHBIM
xopugopam. N3 Bepmwa Ne 8 u Ne 2 myTu BeAyT TOJBKO II0 HEOCBEILIEHHBIM
xopugopam B BepmHbBI Ne 7, Ne 5 u Ne 1, Ne 6 1 7. 1. DTO IPUBOAUT K TIOCTPO-
EHUIO [epeBa, mpuBeAEHHOro Ha puc. 49. Ocraéres nepebpars 5 BAPUAHTOB,
CYUTHIBAS LOCAEA0OBATEALHOCTY (U3 HyJel U eguHun) cupasa zaueso. Uc-
runabm BapuanT: 01011 (BEIgeIeH KUPHBIM PUGOTOM).

Omeem: 01011.

3ameuanume. Ha camom fene, rpad, TpeICTABIEHHBIN HA PUCYHKE, ABJIA-
ercsa rpagom ge Bpenna HexkoTOpOU PaBHOBEPOATHOU OyJaeBOM (DYHKIWH.
ITpu 3TOM 3agadua CBOAUTCA K MOUCKY TAKOU TOCICAOBATEILHOCTYU 3HAKOB
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BBIXOJHOU MOCJAEI0BATEILHOCTH IIUHBI § (MOAy3ampeTa), 9T0 B COOTBET-
CTBYIOIIEN CUCTEME YPABHEHWUN ONPEAENAIOTCA MOCIEIHUE 3 HEM3BECTHLIE
suagenuamu (0,1, 1).

18.4. [locregoBaTebHOCTE COCTOUT U3 Iudp. Tak Kak UUCAO0 YeTBEPOK
(a,b,c,d) xoneuno (u pasuo 10000), B ZaHHOK HOCIEAOBATEILHOCTH DAHO
I TO3HO BCTPETATCA [BE MOBTOPAIINECA YeTBEPKU. [lycTs OHM BCTpeE-
TUINCH HA -M U j-M MecTax, 0 < ¢ < j. Ecau ¢ = 0, To Bcé gokazamo. llycts
1> 0.
3akoH pekypcuu:
Uiysq = T10(Uitr3 + Uiro + i1 + uy),

rge rip(a) — ocrarok or genenus [duciaa a ua 10. 3ameTuM, 4TO 1O 3a-
JAHHBIM YeTHIPEM WIEHAM TOCJIEIOBATEIBHOCTH MOXKHO OTHO3HAYHO BOC-
CTaHOBUTDL NPEABIAYIUN wieH. [pyrumMu cjaoBamu, eciau UAMPLL Uiyd, Uits,
Ujt2, Wip1 UBBECTHBI, TO CYIIECTBYET €IMHCTBEHHAS U;, IJs KOTOPOU BBI-
TIOMHAETCA OMUCAHHOE BHIIIE PEKYPPEHTHOe cooTHomeHue. llopToMmy, ecan
B IIOCJIEIOBATEIHLHOCTH COBIIAJIU YE€TBEPKK HA MECTaxX ¢ U j, TO COBIAAYT
1eTBEPKM U Ha MecTax ¢ — 1 u j — 1, u 7. 1. [lopTOMy coOBmanyT 4eTBEPKU
ma MecTax O m j — ¢, 9. T. 1.

18.5. IlycTh maHa 4eTHIPEXYrOIbHAA NUPAMUIA, OCHOBAHUEM KOTOPOU SB-
JACTCSA TPAMOYTOJBHUK. [Ipu 5TOM paccTOsSHUE OT BEPUINHBLI TUPAMUILL TO
OJHOU BEPUIMHBI OCHOBAHUSA PABHO @, PACCTOAHUE OT BEPIIMHLI 10 IPOTH-
BOIIOJOXKHOHA BEPIINHEI OCHOBAHUSA PABHO b, 8 PACCTOAHUE A0 TPETLEH BEp-
LIMHLl OCHOBAHKA PaBHO ¢. Hanmém miuny deTBéproro 60KOBOro pebdpa d.
PaccmorpuM mpoextuio P BepuHbl mupaMugsl Ha ocuosanune ABCD.
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D c

IIycts paccTosuue oT Touku P 10 cTOpoH mpaMoyroasiuka AB, BC,
CD, AD pasuo z, y, z, v cooTBeTCTBeHHO. IlycTh h — BBICOTA MUPAMU IHIL.
Torma numeeM caenyrolnne paBeHCTBA M OMPEIETCHUA TIMH OOKOBHIX PEOep
[IUPaMU JEL:

2 2 2 2
*+y +h"=a",
v? + 2% + h? = b7,
Y +22+h =
[Mavza 9eTBEPTOro (HEm3BeCTHOr0) GOKOBOIO pedpa d BHIPAXKAETCSA DABEH-
CTBOM
2+ 02+ h? =d%
W3 5Trx 4eTHIPEX PABEHCTB HETPY/AHO MOJIYYUTH PABEHCTBO
a> + 0 =+ d,
mm d®> = a®+02 -2 0
= a° + ¢”. OcTanocs MOACTABUTEL B IOJYYIEHHOE BHIDAKEHUE

U3BECTHBIE 3HAYEHUS a, b, ¢, 9T00b HauTH d = 420 KM.
Omeem: 420 k.

18.6. a) p==xz — 1, ¢ = = + 1, 40003200063 = y2 — 1, y* = 40003200064.
Hetpyamo sametuTs, 1o 40003200064 = (200000 + 2)? u z € {1,2,...,9}.
Yucro 40003200064 3axkanyunBaeTcs Ha 64, cregoBaTensHO, 2 = 8.

Omeem: p = 200007, ¢ = 200009.

6) n = y? —t2, y> = n 4+ t2, roe t — HeOOJBIIOE YUCIO, TIPUIEM Y >
> \/n. I3 npencTaBIeHHEIX YUCET JETKO ONPENeIAeTCA NETas IaCTh KOp-
a1 /1, ora pasHa 200000. OHO yBeqMYUBAETCA HA €MUHUIY W BO3BOIUTCA
B KBaapaT (IepBHI KAHAUIAT HA Y), U U3 [OLYIEHHOIO YMCAA BEIYUTACT-
ca n (kapguaar ans t2). 3aTeM TpPOBepAETCS, M3BICKACTCA U KBaIPATHBIN
KODEHb U3 N — OH u3BjekaeTcsa u paseH 40.

Omeem: p = 199961, g = 200041.

18.7. lla, nemurca. Yucao suga 2% — 1 gemmresa Ha 3 TONAa ¥ TOTBKO TOTA,
xorzga k 4éTHO; Ha 5 — TOrZa u TONBKO TOrna, koraa k kparuo 4; va 7 —
TOTa ¥ TOJBKO TOTA, KOraa k KpaTHO 3, a Ha 11 — Torga u TOJBKO TOT A,
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22007 + 32008

xorzaa k xkpatuo 10. llokaszarens crenenu — 2009 memmTca HA

4; o mequTCsa U HA 3, T. K.

92007 | 32008 _ 9009 = (22007 _ 2006) + (32008 _ 3) =
= (27997 — 2 — 2004) + (3°°%° — 3) = 2. (2°°%° — 1 - 1002) + (3*°% — 3),
rae 22996 — 1 — 1002 gemmtcs Ha 3. [I03TOMY B COOTBETCTBUHU C TIEPREIMU
TpeMsA KPUTEPUAMHI TUCTO0, TaHHOE B YCJIOBUU 33Ja4M, IEJUTCA HA 3, 5 U 7.
Yucna 32008 g 22997 5 recarwunon 3ammcn oxamumBaoTca Ha 1 u 8 coor-
BeTCTBEHHO, moaTomy 22907 4 32008 _ 9009 nemmrces ma 10. Taxum o6pazom,
ameno 22707 +87° =200 _ | rempreama 3-5-7- 11 = 1155.
18.8. Crauana HalgéM B OTKPBITOM TEKCTEe ABE YHUKAJBHBIE OyKBEL (110
BO3MOXKHOCTH OJM3KO PACIOJOKEHHBIE). JTO, HanpuMep, K u f, crosume
COOTBETCTBEHHO Ha 12-u u 16-7 mo3unmax B OTKPBITOM TekcTe. B mmdpo-
BAHHOM TEKCTE€ OHM CTOST COOTBETCTBEHHO Ha MecTax 43 m Ha 28. Cocra-
BJAEM CUCTEMY yPABHEHUU

12a + b = 43k,
16a + b = 28 + 431.

Caemosareasro, 4a = 28 + 43m. Ilpu m = 0 maxogum a = 7, U3 nepBOro
ypaBHeHus HaxoguMm b = 2.
PaciiudpoBaB BTOPOU TEKCT, TIOIYIUM UCKOMOE COOOIIeHNTe:
MOPO3BOEBOLAL030POMOGXOIUTBIANEHBACBON

18.9. a) Ilpu HaxkaTuu © pas HA KHOIKY «BIPABO» U U PA3 HA KHOIKY (BJIE-
BO» 3AMOK YCTAHOBUTCS HA J€JEHUE C HOMEPOM 7190 (43u — 20v), rae rigo(a)
O3HAMaeT OCTATOK oT genenuma uucia a Ha 100. Takum obGpasom, HYKHO
10106parTh YUCAA U, U TAKKUe, 9T0 T (43u — 20v) = 50.

IMouATHO, 9TO AOCTATOYHO TOIOOPATH TUCIO U, IJA KOTOPOTO 100 (43u)
6yger pasuo 10, 30, 50, 70, 90, Tak kak 3aTeM 3aMOK MOXKHO yCTAHOBUTE HA
ko1 50, BeramTas 20 COOTBETCTBYIOIIEE TUCAO PA3 U BBIMUCIAI TIPU DTOM
ocTaTok oT aenenus Ha 100.

Byaem pgencrsosarhs mepetopom (u = 1,2,...): 43, 86, 129, 172, 215,
258, 301, 344, 387, 430. Hoeopauusaa auck «supasoy 10 pas (u = 10) u
4 pasa «wuaeBoy (v = 4), noxyuaeMm: r100(30 — 80) = 50. Uroro, norpebyercs
3aTpaTuThb 14 cekyun. Us caeqanubix paccy K IeHUN BUIHO, 9TO 334 MEHBITIEE
YKCI0 CEKYHJ YCTAHOBUTEH KU B mo3unuio 50 He yaacTcs.

6) HpogomxuM mepebop, MOKA3LIBAIIINN, HA KAKUE IEJCHUA MOKHO
YCTAaHOBUTL 3aMOK TOJLKO KHONKOM «Brpasoy: 0, 43, 86, 129, 172, 215, 258,
301, 344, 387, 430, 473, 516, 559, 602, 645, 688, 731, 774, 817, 860. dasree
KHOIIKOU «BJIEBO» MOMKHO yMeHbIIAThH 5>TH uncaa Ha 20. [losTomy muas To-
ro, 94To06bI MOXHO OBLIO OTKPBITH 3aMOK HpPHK JIOOOM KJIH04Ye, NOCTATOYHO,
4TOOBI CPEIN TEPEUTUCTCHHBIX YMCET BCTPEIAINCH BCE OCTATKU OT TEJCHU
ua 20, ¥T0 npoBepsaeTcsa HenocpeacTBeHHO. CaeqoBaATENbHO, 3aMOK MOXKHO
OTKPBITE TIPU JIOOOM KJIIOYE.
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B) HyxHo HanTH u, v Takue, 9To 1199 (43u—200) = k, rae k — wmou. Ec-
an u > 20, To MOxKHO yMeHbIUTE U Ha 20 cregyromum obpazom: 43u—20v =
= 43(u — 20) — 20(v — 43). Caef0BATEIBLHO, KHOTKY «BIPABOY UMEET CMBICI
xkaThb He Oosee 19 pas. Ilpu »TOM momydum BCe OCTATKHA OT [EJNEHUS HA
20, kax BUAHO U U3 Tepebopa, CASTAHHOTO B II. 6). 3aTeM KHOIKY (BJICBOY
xkMEM He 6osee 4 pas, Tak kak 5-20 = 100 u 32 5 pa3 gucK crenaeT MoJHbINA
o6opoT. Takum 06pasoM, B BEIpAKEHUN 7199 (43u — 20v0) = k uucaa u, v 3a-
xiodeHsl B mpegenax 0 < u < 19, 0 < v < 4. [losToMy HauMeHbIIEe BpeMs,
HEOOXOMMMOE IJIs OTKPBITHA JI0O0r0 3aMKa, cocTaBuT 1944 = 23 cexkyHIbI.

18.10. Paccvorpum gaHHOe ypaBHEHME KAK yPAaBHEHHME BTOPOU CTEIEHH
OTHOCUTEJIBHO TepeMeHHOn a. [Ipu 5ToM KOoa(hPUITMEHTH ypaBHEeHUSA Oy Iy T
3aBUCETH OT X.

a4+ (22 — 2)a — (z* +22° — 422 — 224+ 3) = 0.

Pemum 5To YPpaBHEHUEC U TOJAYYIUM, ITO

a=1—-z+\(x—1)242*+22% —da? — 20+ 3 =
=l—z+\Vae'+223 322 —dz+4=1—z+ /(v —1)%(z +2)°
=1-z+(z—1)(z+2).

HOJIy‘ieHHbIe PaBEHCTBaA IIO3BOJAIOT PA3JIOKUTH HCXOOHOE BBIPAXKCHUE Ha
MHOXKUTEJIN:

(a+ 22?422 —3)(a—2>+1)=0.
ODTO MO3BOJAET CBECTU PEIIEHNWE UCXOTHOIO YPABHEHUS K DEIEHUIO ABYX
YPABHEHUM MEHDLIIEH CTEIeHH.
)z?4+2x+a—3=0.
MuckpumunauT ypaBHenus pased 16 — 4a. 3uaqur,
e Ipu @ > 4 ypaBHEHUE HE UMEET PELICHUN,
e pu @ = 4 ypaBHEHNE UMEET €MUHCTBEHHOE pelenue r = —1,
e pu a < 4 ypaBHeHue umeeT aBa pemenus r = —1 + /4 — a.
2) 22 —(a+1) =0.
[MuckpuMuHanT ypaBHeHus paBeH 4 + 4a. 3HAYUT,
e pu @ < —1 ypaBHEHUE HE UMEET PELICHU,
e pu @ = —1 ypaBHeHUE UMeeT eIUHCTBeHHOE pemtenue = (),
e pu a > —1 ypaBHeHuUe uMeeT nBa pemenus r = +£+/1 + a.

Ocranoch 00beIMHUTE IO/LY 9eHHLIE OTBETEL [ 3Toro Heo6xoauMo 10-
TIOJHUTETBLHO 3aAMETUTh, UTO Tipu a = 0

r=—-14++vVd—a=v14+a=1,

amnpua=3

r=—-1—-Vi—a=—V14+a=-2.
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[Ipu ocTanbHLIX 3HAYEHUAX HMapaMeTpa @ Yucia © = —1l 4 —au x =
= ++/1 4+ a nonapHoO Pa3IUYHEL.
Omeem:
e ipu a < —1 ypaBHeHMe UMeeT ABa perenus ¥ = —1 + /4 — a,
e mpu @ = —1 ypaBHeHne umeer Tpu pemenns £ = 0w = —1 + /5,
e ipu a = () ypaBHEeHMe UMeeT Tpu pelennd £ = —1, ¢ = -3, z =1,
e TIpu @ = 3 ypaBHEHMe UMeeT Tpu pemtennd ¢ = —2, ¢ =0, x = 2,
e pu @ = 4 ypaBHeHNe UMeeT TpU permenns ¢ = —1, x = +/5,
empu —1 <a <0, mpu 0 < a < 3umnpu 3 < a < 4 ypaBHEHHe NMeET

9eThIPEe PA3IUTIHBIX pemenus £ = —1 +v4—aux = V1 +a,
e 1pu a > 4 ypaBHEHHME UMeeT B3 pemeHus £ = ++/1 + a.

18.11. Tockomeky 22 + 1 He 0OpaIIaeTCa B HOIb, MOXKHO Pa3JeInTh 00e
JacTy ypaBHeHUA Ha Bhipaxkenue (12 + 1)2. llomydum ypasHerme

(4a—1)-( 2e

el 1) =0.
O +(@+1)=0

2 2x
) Fla+ 1) o

2z
CreraeMm 3aMeHy NEPEMEHHBIX Y = PURER PaccvmoTpes rpajuk ¢pyHKIIANA
x
2z
V= (mmm MIOOBIM APYTHM CTAHAAPTHBIM CIOCOOG0M ), MOKHO CIeTaTh
x
BBHIBOJ, ITO 9
® MIHMMAJBLHOE 3HAYEHNE BEINYMHBI Y = ——— paBHo —1 (mpm = —1)
22 +1 ’
2z
MaKCUMATLHOE SHASEHNE BETMMHE §f = —5—— PABHO 1 (mpm z = 1),
x
® MHOXKECTBO 3HAYEHUN BEIXUIVMHBL § = ———— umeeT Bug [—1; 1]
i 1'2 + 1 s L]y
2z

o mua moboro ¢ € (—1;0) U (0;1) ypaBHeHHE
perenus.

——— = ¢ UMeeT POBHO IBA
2+ 1

o [lnsa c € {—1;1;0} ypaBuenue = ¢ UMeeT eIUHCTBEHHOE PEIIeHNE.

2 +1
Teneps pemmM ypaBHEHUE

(4a—1)-y* +(da+1)-y+(a+1)=0.
Ham HeoOGX0AMMO HAWTHW 3HAYCHWA HNapaMeTpa @, TPH KOTOPHIX TAHHOE
YDaBHEHUE UMEET DOBHO B3, pelleHus, jJexkamume B Muoxectse (—1;0) U
U (0;1) (rombko npu Takux yCJAOBUAX UCXOLHOE ypaBHEHUE OyneT UMeTb
YETHIPE PEIICHNA).

3
1) Ecim @ = —1, T0O gaHHOE ypABHEHUE MMEET DEIICHUA i = 5 y=0.

B »Tom ciyuae ucxoanoe ypaBuenue nMeeT Tpu pemienus. Kpome Toro, mpu
a # —1 3uadenne y = 0 He ABIACTCA PEIICHUEM YPABHEHUS.

5
2) Ecau a = 7 TO JAHHOE YPABHEHHME MMEET PeIleHue Yy = -3 B sTom

CAyHUae UCXOTHOE YPABHEHUE UMEET MBA PEITeHUs.
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1 3
3) Mycrs Teneps a > 1 B sTom caydae uCkoMOe MHOXKECTBO 3HAYUEHUN

IapaMeTpa a OINUCBEIBAETCA CI/ICTQMOﬁ HCPABEHCTB

(4a+1)2 —4(4a — 1)(a +1) > 0,

(4a—1)- (-1’ +(4a+1)- (=) +a+1>0,
(4a—1)- 1>+ (4a+1)-1+a+1>0,

4a +1
1< - <L
2(4a — 1)
(33ech IPUMEHAIOTCA U3BECTHBIE PAKTHL O PACIONOKEHNY KOPHEH KBaJpaT-
HOT'O TPEXHIEHA. )

Pemmum 5Ty cucremy mpu ycmoBuu, 9TO @ > —.

5—4a >0, a<§’

4 5
a_1>07 a>1 a<1’
9a+1> 0, da >3, a>1
—2(4a — 1) < —1 — 4a < 2(4a — 1); 120 > 1

1
4) Ilycte Temeps a < —, a # —1. B 3TOM cayvuae UCKOMOE MHOXECTBO
47

3HAYEHUN IapaMeTPa ¢ ONUCEIBAETCA CUCTEMOU yCJIOBUU

(4a +1)*> —4(4a — )(a+1) > 0,

(4a—1) - (-1)*+(4a+1)- (=) +a+1<0,
(4a—1)- 1>+ (4a+1) - 14+a+1<0,

4a +1
1< =<1
S %01 ©

(31ech IPUMEHAIOTCA U3BECTHBIE (DAKTHL O PACTIOIOKEHIY KOPHEN KBa,IPaT-

HOro Tpéx4uaena.) Pemum »Ty cucremy npu ycaoBuu, 9TO @ < 7k a# —1.

5—4a >0, @<y
_ 1 —
a—1<0, a<—§, a < 9’
9a+1<0,

da < 3, a# -1
—2(4a — 1) > —1 — 4a > 2(4a — 1);

12a < 1;

Omeem: a € (—oo; —1) U <—1; —%) U (1; §)
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19.1a. 3amerum, uTo 841 = 292 u uro 29 — mpocroe uucao. Temeps He-
TPYAHO c000pasuTh, uro cywecrsyer 29(29—1) = 812 narypaibHbIX ducel,
KOTOPEIE HE IPEBOCXOAAT InuCaIo 841 1 HE UMEIOT C HUM OOIIUX ICIUTEICH,

OTIMYHEIX OT 1.
Omsem: 812.

19.16. Cuavana 3ameTuMm, 4TO ecau N = pq, Tlie p U ¢ — TPOCTHIE IU-
Cl1a, TO KOAUYIECTBO HATYPAJBHBIX YMCE, MEHBIINX [N ¥ B3aUMHO MPOCTHIX
¢ N, pasuo (p — 1)(¢ — 1) (o6ozuaaum s1o qucao ¢(N)). deicrBurensHo,
BCETO UMeeTCA pg — 1 HATYpaTbHBIX Wncea, MeHblux N. V3 HUX He B3anM-
HO TpOCTEL ¢ N Te YucjiIa, KOTOpbIe AeMATCI b0 Ha p, 8 UMEHHO P, 2P, . . .
..., {g—1)p (Bcero g — 1 aucen), mbo HA ¢ — 3TO YUCIA ¢, 24, ..., (p— 1)g
(Bcero p — 1 gucen). 3uaqur,

e(N)=pg—1-(p-1)—(¢—-D=pg—p—q+1=(p-1(g-1).
HOJIyqaeM CI/ICTeMy ypaBHeHHﬁ:
{pq =N, {pq =N,
(p—1)(g—1) = ¢(N) p+qg=N+1-p(N).
ITo Teopeme BueTa momydaeM, 9TO p U ¢ — KOPHU YPABHEHUS
22— (N+1—¢(N))z+ N =0.
N = 202718099, ¢(N) = 202687920, u ypaBHeHue uMeeT BUL
x% — 30180z + 202718099 = 0.
Kopenb u3 nuckpuMuHaHTa paBeH VD = v/99960004. UT0GH! U3BIEYb KBa-

OPATHBIA KOPEHL U3 DTOrO YHCIA, MOXKHO 3aMETUTh, YTO PE3yJbTaT J0J-
KeH OBITh HeMHOTO MeHbiie, teM 10000, mputiéM mocaemtsas nudpa B 9TOM
qucre no/kHA ObTh 2 win 8. IlperengernTavu 6yIyT CAeIyIOMIAE <HCIA:
9998,9992,9988,9982 . .. TlocaenoBaTeabHO BO3BOAI WX B KBAAPAT, HAXO-
amm: 99982 = 99960004. Urax:

301802 9998 — 10091 = p; @ = 301802+ 9998

Omsem: 10091 u 20089.

19.2a. 3aMeTuM, YTO YETHIPEXKPATHBIA TOBOPOT I'PAHU HUYErO HE H3Me-
HAET, & TPEXKPATHBIN MOBOPOT MO YACOBOU CTPETKE DKBUBAICHTEH OJTHO-
My MOBOPOTY MPOTHUB YaCOBOU CTpeIku. Takum 06paszoM, ITOOLl y3HATD,
KakK OBLTN PACTONOXKEHBI OYKBHI TIPU MMM POBAHUN, HEOOXOAMMO TTOBEPHYTH
rpaab 1 — aBa pasa; rpadb 2 — OAWH pa3 (IPOTUB YACOBOM CTPENKH);
rpasb 3 — OAWH pa3; rpaHb 4 — He NOBOPAYMBATH; IPAaHb 5 — ABA U, HA-
KOHel, Tpadb 6 — onque pa3. [locae »Toro, ncxoas U3 PacHoOJOKeHUsa OYKB
Ha IIOJYYEeHHOM KyOuKe, MOXKHO HAUTHU KUCXOZHOE cOoOuieHue, 3aMenss Oy-
KBHI TIA(PPTEKCTA HA OYKBHI, CTOAINIAE B KIETKAX MPOTUB IACOBON CTPEIKH.
OrMmeTuM, 9TO HET HEOOXOMUMOCTH Y3HABATD, K12 MEPEILI BCe HAIUCAH-
Hble Ha KyOe OykBHL. /IOCTATOYHO y3HATH pacmosoxkeHme OYKB Mu(pPTEK-

= 20089 = q.

T =
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CTa TOCTE OMUCAHHBIX TpeobpasoBauuu. Ilocae 3TOro ClIeayeT BHIIEIUTH
KJETKY, CJACIYIOUYIO IPOTUB YAaCOBOU CTPEIKHU 33 KIETKOU ¢ PACCMATPU-
BaeMoU GYKBOU MUMPPTEKCTA. 3ATEM HEOOXOAUMO OCYIIECTBUTH OOPATHOE
npeo6pa3oBaHue, U B BBIAEJCHHON KJAETKE HA UCXOTHOM KyOe OKAXKeTCs CO-
OTBETCTBYIOIAA OYKBA OTKPBITOIO TEKCTA.

Omeem: [Ixeposamo Kapurano.
19.26. IMTockoabky mmpu gamHOM crocobe mmdpoBanma Oyksel T, Y, K, @, 3,

I[ He MBMEHAIOTCA, MOKHO TPEATOIOKUTE, ITO OJHO U3 BXOXKICHUU GYKBEHI
T B mupPOBAHHOM TEKCTE IPUHAITEKUT TPEXOYKBEHHOMY codeTanuio 3IIT:

ENOEBPUTICTXEKITAMCTAILICEUCTYK
ST SIIT BIITI

[Mpeanonoxum, aro 310 coderanue X3T. OTcioga caeqyeT, 4To npu mudpo-
Bauuu 3 nepexonuT B X, a II mepexonqur B 3. PaccMoTpuM Bce BOBMOXKHBIE
BAPUAHTEL MOBOPOTA TPEX T'DAHEN W BBIAEIAM U3 HUX T€, IPUA KOTOPBIX
TaKUe I1ePexXOAbl BO3MOXKHEL (CM. Tabuully HUXKE).

3—X | I1—3
+ —

—_
[\
w
(24
(=2}

+
+

+|+

+ |+ [+
|

k=l k=l = =l = = e = i el E= = el e
Ol oo m|~|rlo|lrlololrlrlol~lolo|—]|~
i = RN N Nl Nerl Rl Bl B Hen )l Henll el Naod Il I Hen )l Renll Hen ) B
+
|

[l Bl Bl KR NN N e Nl Henl I o Hen )l Hen)l Renll Hen )l Il Ren )l Nen) Han]
OOV~ OIFRIOIFR|FRIFRIOFRIFRIOCIOI~RFRIOIO

=1l k=) fel Nl Nel K ) N Nl Raol N B Renl Il B B ol N )

o
jen
o
—

Pacemorpum nepsein cay4an: 000111, KOTOpBIY CBUAETEALCTBYET O TOM,
UTO TOBOPAMMBAINCH Tpanu 4, 5 u 3aTem 6. [Ipocreanm nBMKeHNE BHITEICH-
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HBEIX GYKB, HCXOA U3 TAKOro BpaweHus (puc. 50, mepBas CTPOKa). 3aMeTuM,
410 OyKBblI 3 1 [l mpu mmdppoBanuu 6yayT IEPeXoauTh B OYKBLI, CTOAIIXE B
COOTBETCTBYIOIINX OKPAIIEHHBIX KieTKax (puc. 50, BTopas CTpoka, Crpa-
Ba). Copeplas obparHoe IpeoOpPA3OBaHUE, HAXOAUM >TU OYKBBL Takum
o0pa3oM, TpU YKa3aHHOM MBUXKeHUU 3 mepexonuT B X, a [ B 3 He mepe-
XOOuT, 0 IéM caesaeM oTmeTKy B Tabiuue. IIporomkas »Ty npouenypy Auis
OPYTHUX BO3MOXKHEIX KOMOWHAIIUY TBUXKEHUA, 3anonuAaeM Tabauny. [aa me-
pexoga 3 — X cymecTByer aeBaATh BapuanToB. OT6pocuM u3 HUX Te, MJIA
KOTOPBIX HeBo3MOxeH mepexon [I — 3. Ocraéres ogun BapumanT: 100011.
CuemoBaTeabHO, YTOOBI MOMYYUTH KyOWK, HA KOTOPOM MPOBOJUIOCH IIIH-
¢poBanue, HeOOXOIUMO IO OTHOMY Pa3y HOBEPHYTH IEPBYIO I'DAHL, IATYIO
u mecTyio. [poumssoaa pacumdpoBanne COOOIIEHNUSA, MOMYINM OTKPBITHIN
TEKCT:
JNOXIYCBTEBASITMOETBOPEHBETYK.
OrMmeruM, 9TO IS APYTUX BAPUAHTOB PACHONIOKeHUsA Tpurpammbl 3T mo-
Jy9aeTcs Aub0 HEUYUTAEMBIM TEKCT, JUO0 HADYIIAIOTCA YCJAOBUA MEPEX0na
BBIJEIEHHEIX OYKB.
Omeem: [loxaych Te6s, MOE TBOPEHbe.

19.3. B ycioBum 3anatu umeercs 3 sammdposadsabix coobienns C, Cs, Cs:
Cy, = M + Ky = ENICYBIIONLOMOBH3IBMO;
Cy = Cy + Ky = M + Kp + Ky = B3JIBIPESS KA BOECLX;
Cs = Cy — Kr = M + Kq = XbHXATCKHANILAMAIZLET,

rae M — wucxommoe coobinenue, K — mocaenoBaTeIbHOCTh, BHIOpAHHA
Kpoxoauaom [enon; Kvq — mociae10BaTeIbHOCTE, BHIOpanHaa efypanikon.
Torma OTKPLITLI TEKCT MOXKHO HaUTH caenyiomum obpaszom: M = C1—Cy+
+ 03.

Omeem: TUIE EIENb OANLIUE BYIENDL.

19.4. Paccmorpum cymmy HOBOrO mapossi SARCL u m3BECTHOT'O CTApPOro ma-
posa CBEYA, OT YUCJIOBLIX 3HAUMEHUN KOTOPOTO B3ATHI OCTATKA OT JACJICHUA
ua 26. OT 3HaYEHUN TOLYIEHHON CYMMBI TAK¥Ke BO3BMEM OCTATKH OT [Ieje-
HU Ha 26:

S A R C L 19 1 18 3 12

teBEYA-T1903 ¢ 25 1 — 1242213,

Taxum 06pazom, moryIeHo 3ammdpoBaHHOE cOoOmenue, nepenannoe Ka-
Tel ¥ UCKaKEHHOe Ha npuéMHOM KoHIe nporpammon FOper. Ha camom meme
3ammdpOBAHIE OCYIIECTBIAIOCH B PYCCKOM ATpaBUTE, IIO3TOMY I HEKO-
TOPBIX YUCIOBLIX 3HAMEHUH 3AM(POBAHHOrO COOOMIEHUA BO3MOXKHEL BAPH-
AHTHI:

4 2 4 2
12 4496 24 94 96 13 = 12 30 24 28 13.
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BrrareMm Tenmeph u3 MOMYYEHHBIX YHCAOBBIX BAPUAHTOB 3aIIMdPOBaH-
HOI'O NapOoJsi YUCJAOBBIE 3HAYCHUA CTApPOr'0 IAapoid B PYCCKOM ajdaBuTe

19 3 6 25 1:

1 —-23
-7 97 18 3 12
¥ BO3BbMEM OT MOJMYYEHHBIX pa3HocTen ocTaTku o1 geterus Ha 33. [lomyauwm:
1 10 A u
262718312_111“1PBK.

Enuucreenunn untaeMbin BapuanT — MAPYK.
Omeem: TAPUK.

19.5. 3amernm, uto 12 =3+34+34+3,13=7+34+3,14=74+7. Ta-
KM 00Pa3oM, UMEETCA TPU MOAPA] UAYIIAX TUCIA, KOTOPHIE TTPEICTABUMEI
B Tpebyemom Bupe. OHUeBUAHO, UTO BCE MOCAEAYIONME UUCIA TOLYIAIOTCA
npubasaenueM win K 12, win x 13, win ¥ 14 HyXXHOTO YuCAa MOHET TOCTO-
uucTBOM 3 equnuiisl. Ocragres mepebopom ducen ot 1 10 11 HauTw 1eHHr,
KOTOPBIE HEJIb3s yCTAHABIUBATD.

IIpuBeném 3aeCH €€ OAHO PELIeHre 3TON 3a4a49K, HECKOALKO OOJIee «Ma-
TEeMaTU3UPOBAHHOEY, HO BMECTE € TEM MO3HABATENLHOE U MOy IUTENBHOE.

daxTUUeCcKn HALO HAUTU YUCIA X,y Takue, 970 a + by = n (B gaHHOM
ciayqae a = 3, b = 7). Ypasuenue ax + by = n, rge HO/(a, b) = 1, epaspe-
MIUMO B HEOTPULATEIBHBIX IEMBIX TUCIaX &,y npun = F(a,b) = ab—a—bu
Pa3peIMo Ipy Beex HaTypalbHbx 1 > F(a,b) = ab—a —b. Yucao F(a,b)
HasbIBaeTCa ducaoMm Ppobenuyca mis mapsl (a,b). UTo6e 3aMeTuTh 37O,
[MOKAXKeM, ITO KAXKJ0e U3 PABHOCWILHBIX YPABHEHWUN

ar+by=ab—a—"b; alz+1)+bly+1)=ab; azx'+by =c

HE UMEET HATYPAIbHLIX pemeHun &',y mpu ¢ = ab 1 UMeeT TaKue PereHns
npu Beex ¢ > ab. IlycTs npu HATYpaIbHEIX a, b, ', iy’ Bomoareno ax’ +by’ =
= gb. Torga ax’ = bla—y'), T.e. 2’ nemurca na b (tak kaxk HO/l(a,b) = 1 u
y amcen a, b met obmux gemmrenen, kpome 1). Creposarensno x’ > b. Torma
azr’ + by’ > ab, mpunmm ¥ TPOTUBOpEUMIO.

IMycts ¢ > ab, Torga, B cuay ycaosua HO/(a,b) = 1, mangyrca Ta-
kue Harypaibusle u,v (amropurm EBkaupa), uro au — bv = ¢ > ab,

u v - u
T.e. 3 @ > 1. CrenoBaTeqbHO, HANJAETCA TAKOE HATYPAIBHOE ¢, UTO 3 >
a

>t > .y [ »Toro ¢ 3agamguMm HATYpalbHBIE [mcaa x', 1y’ caeayomum
OﬁpaBOM? ' =u—0bt,y = at —v. Torga
axr’ + by’ = a(u — bt) + blat —v) = au — bv = c.
Omeem: {1,2,4,5,8,11}.

19.6. Cnoco6 1. llockoabky s guun cropon AB = 99, AC = 71 u aan
sHadenun yruos 67° u 360° HO/I(99,71) = 1, HO/(67,360) = 1, no cxeme
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aaropurMa EBkaumma MOXKHO MOCTPOUTL OTPE3OK MJIWHBI 1 W yroga, pae-
oz 1°.

Cxema anropurma EBKInAA ¢ TOMOMIBIO HUPKYJIA U JUHEUKA PEATU3yeT-
ca crenyiomuM obopaszoM. CHavata Ha 60abIIOM 0Tpeske A B mocaenoBaTens-
HO OT TOUYKM A 3acedxkamMu IUPKyY/II OTKIATBIBACTCA Maabii oTpe3ok AC
MAKCUMAJBHO BO3MOXKHOE IUCI0 pas (B mamHOoM caydae 1 pas). Ocraéres
orpe3ok pauubl 18. 3arem na AC MakCUMAIBHOE UUCIO Pa3 OTKAAILIBA-
eTCA BTOT OCTATOK. IlOMyIaeTcsa HOBLIM OCTATOK W T. 1. B KOHIE KOHIIOB
IOy IUTCS OCTATOK [JIMHBL 1.

Unenno Tak ke moctpouM yroa 1°. /lma »Toro omumeMm OKpYKHOCTH
[IPOM3BOMBHOIO pajuyca ¢ meHTpoM B Touke A. BospMmém pacTBOp Iup-
KYJIs, PABHBIN PACCTOAHUIO MEXKAY TOUYKAMU TIEPECEIeHUsA OKPYKHOCTH C
noaynpsaMeiMu AB u AC. DTuMm pacTBOPOM OTJIOXKUM IIOCAELOBATEIBHO HA
OKDPY¥HOCTH IYTHU, COOTBETCTBYIONINE IeHTpatbHoMy yruy /BAC = 67°
MAaKCUMAIBbHO BO3MOXKHOE KOJIUYIECTBO pa3. B pesyabrare moaydaeTcsa yrod,
PaBHBIA B Ipajgycax ocTtarky oT geaenus 360 Ha 67, T.e. 25°. 3aTem >TOT
OCTATOK PACTBOPOM IIMPKYJIA OTJAOKIM HAauOOAbIIIEe UCAO Pa3 Ha IyTre, CO-
OTBETCTBYIOLIEN LeHTpatbHoMy yray 67° (r.e. 2 pasa). [Toayuum ocrarox
17° u 7. 1. B wTore nomyuurca yroma, pasasm 1°.

Cnoco6 2. C mOMONIBI0 MUPKYJIA W JUHEUKNA HE COCTABIAET TPY/Ia TO-
crpouts yroa B 90°, a takxke yrox B 30° u 60°. Kpome Toro, B yciaoBuu
naH yroa B 67°. UckoMemn yroa B 51° MoXeT OBITHL MOCTPOEH, UCXOIA U3
cooTromenus: 51° = 67° — 16°, mO>TOMY AOCTATOYHO HAYIUTHCSI CTPOUTH
yrox B 16°. Ius 5Toro MoxHO 3aMeTuTh, 9T0 16° = 2-90° — 2 - 67° — 30°.
IMosTomy 51° = 3 - 67° 4+ 30° — 2 - 90°.

s mocTpoerus orpe3xkoB qauHbI 101 1 73 MOXKHO 3aMeTUTh, ¥To 101 =
=7-71-4-99;,73=8-71-5-99.

19.7. 3ameTumM, 9TO HA HEYETHBIX MECTAX MCXOAHOIO TEKCTA MOLYT IIO-
SABIATHCA TOAbKO 1dps 0, 1, 2 u 3. [losToMmy, e U3 0 THOTO MMUMPTEKCTA
BLIMECThL APYTroH, 3amn(POBAHHLIM C IIOMOLILIO TOU XK€ [IOCIEI0BATENLHO-
CTH, HA HEYETHBIX MECTAX PA3HOCTU MOTYT MOJIYUIUTHCA HE JIOOBIE MMdPHI,
a toasko 0, 1, 2, 3, 7, 8, 9, yro 6ymeT ABAATHCA KPUTEPUEM NI BHIOOPA
ACKOMBIX LENIOYEK.

Omeem: nepBast U BTOPas.

19.8. Ilycrs B gBouunou cucreme cuucaenus A = (z,,...,xo). Torga A; =
(x3,%2,%1,%0), Ao = (x4,%3,%2,21), A3 = (X5, %4, T3, %2). Creg0BATEIBHO,

aq @GQZ(Al @B)@(Az @B):Al @AQZ(IL’g @1’4,.’172 @.’Eg,.’El @.’EQ,ZL’O @l’l),
as@as=(AsOB)D (A2 D B)=A3 D As = (25 D4, 04 D3, x3 DX, T2 D1).

Nrak, eciin BLIYUCIATE a1 P Ao, TO TPU MJIAIIINX OUTa, a3 P as OyayT Hau-
NEHBL, 8 CTAPIUN 6UT OyIeT TPOU3BOTLHBIM.
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Bruranciaum 3uagenune a1 @ as:

0 1 0 0
1 0 1 0
1 1 1 0

Torga BosMOxHEE 3HaMeHUA (A P az) umeoT BUI (x,1,1,1), u a3 = as @
&b (ag @ ag)l

1 0 1 0
* 1 1 1
x 1 0 1

Uraxk, ag = 13, aubo az = 5. Moxuo ybexgurscs B TOM, 9T0 062 BAPHAHTA
BEPHBI, €CIN PACCMOTPETH TMOCASNOBATEILHOCTH ¢ mapaMmeTpamMu A = 20,
aubo A =52u B =0.

Omeem: 13 u 5.

19.9. TlepemeraeM yKa3aHHOE B YCIOBHM CJIOBO IO I(PPOBAHHBIM TEK-
croMm. Ilpu mpaBUIBLHOM PACTONOKEHUU ITOT'O CJAOBA TOCHE €0 BBIYUTA-
HUA 13 dpparMeHTa Mu@POBAHHOIO TEKCTA MOMLYYUM 3HAUEHUs, 00pa3yro-
e PEOMETPUIECKYI0 IPOrPECCUI0, OT WIEHOB KOTOPOU B3SATHI OCTATKYA OT
genenns Ha 31 (cM. Tabaumy).

® |B| K | I |I|C|6Bb
P |A| B H " H bl
20110 | 15| 25 | 17 | 27
16 (0] 2 |13] 9 |13 26
4 1] 8|2 ]16| 4 1

Omeem: MOPO3HOPABHVHHBENENTIIOICHET OMYEPHEETCAJIECBIIEPEINY, b =
=2, a=1.

19.10. OxHO 13 BO3MOXKHBIX pelleHnid yKasano B Tabuue. Homepy noesaxu
COOTBETCTBYET TOPOM TPUOLITUA. /g TOro ITOOLI Takas TaOJIWIa COOT-
BETCTBOBAJIA DPELIEHNIO, BCe KOMOMHAINYN, COCTOAIINE U3 YeTHIPEX nudp,
KaXaasd U3 KOTOPHIX paBHa Jau60 0, 160 1, TOMKHBE OBLITHL MEPEINCIeHB U
IOCIeOBATENbHEIE KOMOMHAIINY JOIKHBL OTJINYIATHCA B OTHOM paspAle.

Ne moes nxum N noes nxum
1 0001 9 1101
2 0011 10 1111
3 0010 11 1110
4 0110 12 1010
5 0111 13 1011
6 0101 14 1001
7 0100 15 1000
8 1100 16 0000
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19.11a. IlpuBeaéM reoMeTpPUUIECKOE PEIICHUE TAHHOU 32 adU.
a) PaccMOTpuM rpaduKy TUHAN, 331aBAEMBIX CUCTEMON YPABHEHUHA [TPY

=1—-ux,
a > 0 (puc. 51): vl
y=2—alz|

MOXKeT UMeTh 1, 2, 3 mu 4 perrneHus.

Poerao 3 pemenus cucrema mmeer npu Tex ¢ > 0, Ipum KOTOPBIX JIyHd
y=2—ax,z >0, npoxogut Uepes Touxky B(1,0), To ectb mpu a = 2.

IIpu a > 2 1yu y = 2 — ax, ¢ > 0, nepecekaer qunuio |y| = 1 — 2z B 1ByX
Toukax. [looTOMY B JaHHOM CJaydae CHCTEMa MMeeT POBHO 4 pelreHus.

Mpu 0 < a<2ayay=2—azx, z >0 "e nepecexaet aurmio |y| = 1 — .
[MosTomy B mamHOM ciaydae cucTeMma uMmeeT 1 mm 2 pemenus. /IBa pemrenns
HOLYHAIOTCs epecedenueM ay4a y = 2 — alz|, x < 0 u juuuu |y| =1 — =z
B ABYX TOYKaX. DTO MOXKeT OBITH, ecam ayd y = 2 — alz|, z < 0, nMeer
yrioson koddduuuent (paBHbl @) 6onbmun, dem 1.

Urak, mpu 1 < a < 2 cucTeMa MMEET POBHO 2 PEIIeHU.

Ecan xe 0 < a < 1, To cucrema nmeer 1 pernenue.

Orcwoga BugHOo, uTO mpu a > 0 cucrema

yl=1-2 A0,2)

y=2—alz|

B(1,0)

Puc. 51 Puc. 52

6) Pacemorpum rpaduku uHUn, 331aBAEMBIX CACTEMOU YPABHEHUI DU
a < 0 (puc. 52). Ua pucynka Bugno, 4o npu a < 0 cucreMa MOXKET UMETb
0 wim 1 pemrenne.

Cucrema He mMeeT pemeHun mpu Tex a < 0, IPpU KOTOPHIX JAyd § =
=2 —alz|, x < 0, e nepecexaer qunuw |y| =1 — x, To ecTb mpu a < —1.

Ipu —1 < a<0ayay =2—alz|, z <0, nepecekaer junuo |y| =1—z
POBHO B OMHOHU TOYKE. II03TOMY B JAHHOM CaIydae CHCTeMa UMeeT POBHO 1
perrenne.

B) IIpu @ = 0 cucrema, oueBUAHO, UMeeT POBHO 1 pelleHye, a UMEHHO

(—1;2).
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Omeem:
npu ¢ < —1 HeT pemenui;
npu —1 < a < 1 cucrema umeeT 1 perenne;
npu 1 < a < 2 cucTemMa UMeeT 2 peleHus;
IpU G = 2 CUCTeMa UMeeT 3 PeleHus;
npu @ > 2 cucrema umeetT 4 pelreHus.

19.116. IlepBoe HepaBeHCTBO 3a438T 06JIACTE BHYTPH IAPaGOIel y = &2 — 1.
PacemoTpum BTOpOe HepapencTBO ya® + (22)a — (y + 2) < 0. [daa Toro
4TOOHI TAHHOE HEPABEHCTBO BHIMOMHAIOCH [ BCEX 3HAUECHUU TAapaMeTpa a
Ipy JAHHBIX (T;Y), HEOOXOAUMO U AOCTATOYHO BELIIOJIHEHUE YCJIOBUN

y <0,

2 +y(y+2) <0.
DTOT BHLIBO MOXKHO CAEIATH, €CIH PACCMOTPeTh MHOTOWIeH ya’ + (21)a —
—(y + 2) KaK KBAIPATHBIN TPEXWIEH OTHOCUTEABHO @ ¢ KO PUIHEHTAMH,

3aBUCAIIMMU OT T, Y.
B pesyapTare mMmeeM cHCTEMY YCIOBUU

y>a®—1, y>a®—1,
y <0, y <0,
2 +yly+2) <0 2+ (y+1)? <1

MuoxecrBo Bcex Todek Ha miockocru Ozy ¢ koopaunaramu (z;y), ysoBie-
TBOPAOIIIMY DTOU CACTEME YCJIOBAM, YKA3ZAHO HA CXEMATHICCKOM PUCYHKE
(cm. puc. 53, sawrrpuxoBaHias 061aCTh).

Puc. 53

20.1. OrMeTuM, 9TO BOCCTAHOBUTH MCXOAHBIM TEKCT KOPOTKOrO COOOIIe-
HUA, 3aMU(PPOBAHHONO € HUCIOTB30BAHUEM TaKOro mudgpa (ABIAIOIIErO-
¢ wu@pPOM NPOCTON 3aMeHbl), He Tak-TO upocro. Ilomoraer szecwh To,
YTO B COOOMIEHNMN COXPaHEHa pPAa30MBKa HA CJIOBA, OCTABJIEHBI 3HAKU Ipe-
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NVHAHWS U 3arjiaBHble OyKBHI. Ecam o6paTuTh BHUMAHUE HA COYETAHUE
flcnap-IopoMriMT U cogepxkaineecs B orsere Godziller ynomunanue ropo-
na lluTepa, TO MOKHO MPEATIONOKUTD, ITO pedub uaét o Caukt-IlleTepbypre.
CocraBuM Tabaully COOTBETCTBUML;

als|B[r[n|E[E[x[3[u[#[x[n[m[a[o[n[rP|[c|[T|v|e[x[ul[d[n[m|b|[u|b][a]H0]a
K B|II P H|T|A|T y E|C

B cooTBeTCTBMU C >TUMM 3aMEHAMM HEKOTOpHIE OYKBBHI B IN(POBAHHOM
TEKCTE MOYKHO BOCCTAHOBUTL:
.A.TPA VE..A. . CAHKT-IIETEPBYPT HA ..E HE.E.. . IIAP...:
BYPT'VH. ..

[lamee mombupaeM HEKOTOPHIE CIOBA MO CMEBICTY. BecbMa BEpOATHO, ITO
.A.TPA — 570 3ABTPA, IIAP. .. — 570 NAPQJIb. C y4uéTOM >TUX MPEAIOJN0-
JKEHMH COOOIIEHNE IPUMET BUI:

. 3ABTPA VE3.A. B CAHKT-IIETEPBYPI" HA .BE HE.EJl. . NAPOJIb:

BYPTVH...

3aTeM O CMBICAY OKOHYATEIBHO MOJYTIaeM UCKOMOE COOOIIEHNE.

Omsem: §fl 3aBTpa yesxaw B CamkT-lleTep6ypr Ha mBe Henemu. lla-
ponb: Bypryupus.

20.2. O6o3HavuuM Yepe3 & 9ucao OYyKB, HOLYyIUBIIAXCA TPU HAOOpe nudphbl
7 (ux moxker 6Tk o1 1 10 3), y — umcao 6yks npu Habope mudper 5 (1
unn 2) u z — uucao 6yks upu Habope uudps 9 (or 2 zo 5). epeuncium
BO3MOXKHBIE BAPUAHTHI MpeacTasaennsa yncaa 10 B Buge cyMmel © + 1 +y +
+ 142

D34+14+2+1+3; 2)3+1+1+1+4; 3)2+1+2+1+4;
42+14+1+145 5)1+1+2+1+5.

[lns BapuanTa 1 mOAyIuTh Tpu OGYKBBI, HAXKUMASA 7, MOXKHO TOJBKO O/
HEM CIIOCOOOM; NMOIYYUTL ABe OYKBHI, HAXKMMasg 5, MOXKHO CHOBA TOJBKO
OJHUM CHOCOOOM; TIOTYUUTL TPHU OYKBHI C TIOMOIIBIO MATH AEBATOK MOKHO
6 cnocobamu. B urore mis sapuanta 1 umeem 1-1 -6 BapuanToB naposen,
AHAJIOTUIHO 171 BapuauTa 2 6yaet 1-1-4 sapuanTos maposaen u T. 1. Beero
noay4daeM 6 +4 +2-44 24 1 = 21 BapuanT.

Omeem.: 21.

20.3. PasnocTh 3HaveHul KBaAPAaTUIHOM (PYHKIIUU TODKHA AEIUTHLCA HA
PA3HOCTDL 3HAYEHUN apryMeHTOB. [IpOBepUM BHITOTHEHUE DTOTO0 (haKTa JIA
PA3IMYHBIX Tap 3HAYEHUN:

— /I TIEpBOTO U BTOPOTO: 357 — 273 = 84 menurcsa Ha 3;

— maa TpeTbero u udeTBépToro: 497 — 391 = 106 me gemmutTcsa Ha 3;
CIeZOBATENBHO, 3HAMEHNE UCKA3WIA WIA DHOMBI, WIN OPKU;

— I mepBOTo U TpeThero: 391 — 273 = 118 ue memutca Ha 4, creqoBa-
TEJBHO, 3HAYEHNE NCKA3UIN TPOJIN WIN CHOMEL

— maA BTOPOTO u deTBEépTOro: 497 — 357 = 140 meamrcsa Ha 4.



170 YKA3AHUA U PEMEHUA

Omeem: 'HOMBI COOOUIMIN HEBEPHOE 3HAYMEHUE.

3ameuanue. B gannou 3a1ade 3a00KeHa U6, 3aKIOIAIOMAACA B Pa3-
[IEeJEHNH HEKOTOPOI'O CEKpeTa MeX 1y yaacTHukamu. [lycrs, Hanpumep, mis
TOrO ITOOH OTKPHITH Cerd), HEOOXOANMO UCTIOIB30BATE t KIIOWYeN, XPaHA-
mUXcsa y ¢ pasauvHbx Jaull. 'To eCTh COBEpIIEHUE ACUCTBUS [0 OTKPBITH)
cenda TOAPAZyMEBACT COTVIACUE TPYNNHL JUI] U WX OOIIYH OTBETCTBEH-
HOCTL. [JaHHEIM METO., HA3LIBAEMBIN CLEMOT Pa30esenUs CEKPema, MOXKET
OBITH PEATM30OBAH U MIPY TTOMOIIY MATEMATUYECKUX CpeacTB. Hampumep, ais
pPa3sfeNeHns CeKPeTa g MeXIy ¢ yIaCTHUKAMU MOXKET OBITH BHIODAH MHO-
rouren cremenn t— 1 suga f(z) = ap+a1z+. ..+ a1 27!, kooppummenTEH
KOTOPOTO Ug, @1, - - -, Ut—1 XPAHATCA B CEKPETE B HEKOTOPOM IIEHTPE, KOTO-
POMY [OBEPAIOT BCE yIACTHUKU. KaXK BN yIACTHUK BHIOUPAET CBOE YUCIO
¢, ¢; # 0, TIpeoCTaBIACT €ro B IEHTD AOBEPUs, KOTOPHIM BO3BPAIIAET
auadenue Muoro4diena f(¢;). Takum o6pasom, ecau y4acTHUKU OOMEHAIOT-
CA CBOMMHU YHCJIAMIU ¢; U COOTBETCTBYIOIIUMY 3HaYeHUAMA f(¢;), TO, nMes
B PACIOPSXKEHUU { 3HAYMEHUN MHOTOWIEHA OT PA3JAUYHBIX YUCEJ, BO3MOXKHO
HAUTH BCE €ro KO PUIUEHTHI, B YACTHOCTH, CEKPET Gg. MeHbimee 9mcao
YIACTHUKOB OJHO3HAYHBIM 00DPA30M CJIeJaTh 3TO HE CMOXKET.

31eck HEOOXOAUMO CKa3aTh O 3a0aYv€ HAXOXKAEHUs CEKPETa B CIy4ae,
eciau KakKue-TO m, m < t, HECOIVIACHBIX yYACTHUKOB IIPENBABIAIOT JOKHEIE
3HaYeHUA. MOXHO U B 3TOM CIydae HauTHU dg? OKasbIBAE@TCA, ITO [a, HO
[IpU YCAOBUM, 9TO OyleT U3BECTHO em€ m + 1 3HaYeHuid MHOIOYIEHA OT
OPYTHUX 3HAMEHUN YECTHBIX YIACTHUKOB. [IpM 3TOM MOXKHO DPACIO3HATH U
HECOIVIACHBIX YIACTHUKOB.

20.4. Cuavana 3aMeTuM, 9TO MOCJIE IEPBOro 060POTA KOTUIECTBO IYT PAB-
HO 22, mocre BTOporo — 22, mocte mocaegrero — 27!, Ilycrs mocae 060-
pora ¢ momepom k, 1 < k < n, B TOUYKAX AeJeHUsA OKPYXKHOCTH HA IyT'd
DPACTIONOKEHBI INCAA T1,L3,...,Tok+1. 1OTTA B X0ome 060pOTa C HOMEPOM
k 4+ 1 Ha OKPYXKHOCTHU TOABATCSA CACAYIOMINE HOBBIE UHUCIA

311 + 3 _ 3xy + 33 3xor+1 + 317

i 2 ) Y2 = #a e Yok+1 = 9

OueBuaHO, YTO
ok+1 gk+1

Z Y; = 3- Z L.
=1 1=1

3uaquT, nocae k+ 1 060poTa cyMMa BCEX YUCET HA OKPYKHOCTH BO3PACTET
B 4 paza. Eciu y4uecTs, 9T0 NepBOHAYAIBHAA CYMMAa IUCEJ HA OKPYXKHOCTH
paBHAIACH 6, TO HOIYyIaeM OKOHIATEJIbHBIA OTBET.

Omeem: 6 - 4™,
20.5. I'pad, ncnoap3yemMbin B 3a7ate, 00JAJAET CACAVIONAM CBOUCTBOM:
73 MHOXKECTBA BCEX €r'0 BEPIUXH MOXKHO BBLIEIUTH TAKOE II0IMHOXKECTBO V
(oTMeueHHOE HA PUC. 54 KPYKOTKAME), ITO JI0OAA BEPIIMHA MPada, JEKUT B
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68

LI5S e

199 181
S~ ~
171 195
78 86
Puc. 54

OKPECTHOCTH POBHO OAHOU BepmHEL 13 V. OKpecTHOCTLIO BepIInHL rpada
HA3LIBAIOT MHOXKECTBO COCEIHUX C HEW BEpINNH, BKIYaa eé camy. Oduerui-
HO, 9TO MCKOMOE YUCJIO PABHO CYMME YUCEJ, PACIOJOKEHHLIX B BEPIITHHAX
u3 MHOXKecTBa V: 112 4+ 104 + 96 4 144 + 136 + 128 + 120 = 840.

Omeem: 840.

3aMmedanne. 3a1a49a HAXOXKIEHUA [MOAMHOXKECTBA V HMMeeT CIeaylo-
VIO UHTEPIPETAINIO B TEOPUH TOMEXOYCTOUINBOTO KOAUPOBaHUA. Beprim-
HBI Tpada COOTBETCTBYIOT OJI0KAM MHMDOPMALNK, KOTOPLIE MOXKHO IEPeIa-
BAaTb 110 HEKOTOPOMY KaHaly cBsa3u. OTAeIbHO B3ATasA BEPLUIMHA COEIUHACT-
CSA C APYTUMU BEPIINHAME, COOTBETCTBYIOIIUM TeM OJOKaM UHMOPMAIINH,
B KOTOpPLIE MOXET IIePEeATH MCXOOHLIM OJOK IIPU KMCKAXKEHWH, BO3HUKAIO-
meM B kaHase cBsa3u. [las Toro 9Tobbl Ha NMPUEMHOM KOHIE MOXKHO OBLIO
OJHO3HAMHO PACIO3HATE [IEPEIABAEMOE COOOIIEHNE, UCXOMI U3 MOIY IeHHO-
IO MCKAXKEHHOTO, HEOOXOAMMO MEPBOHAYAIBLHO MOA00PATH MEPEIaBaeMbIe
OI0OKU CHENMUATBHBIM 00pa3oM, UITOOBI UX OKPECTHOCTHU HE MEePECEKANIUCH.
CoBokynHOCTh Takux OJOKOB um obpasyer kox. CoollueHue nepen mepe-
Javenl IepeBOAUTCA B IOCACNOBATEILHOCTEL GJOKOB M3 KOoga. Ecau mobon
6JIOK, KOTOPBLIM MOXKHO IEPEIaBaTh [0 KAHALY, MOXKHO IOAYYUThL U3 OJI0-
Ka KOJa 33 CIET MCKAXKEHUN, TO KOJ HABBIBAIOT COBEPULCHHbIM. SAMETUM,
9T0 MHOMXKECTBO V U3 PElIeHUSI 3aa4Md KAK Pa3 ABIAETCA COBEPIIEHHLIM
KOJIOM.
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Haxox genue camoro MuOoXecTBa V 10 33agaHHOMY T'pady (ecau oHO Cy-

LIECTBYET) OTHOCUTCA K KJIACCY BEIYMCAUTENLHO CJAOKHBIX 33424 (TaK HA3bI-
BaeMbIX NP-monHex 3a1a1). DTO 03HAYAET, ITO BpeMA PAGOTHl aIrOPUTMA,
[IpY yBEJUYEHNN KOJANYIECTBA BepIIWH B rpade pacTér oueHs OuicTpo. B 1o
K€ BpeMA DTO 0GCTOATEIBCTBO HE OOECTETINBACT CTOUKOCTU MU(POBAHUA
OIMCAHHBIM CIIOCOOOM, TAK KaK II0 M3BECTHBHIM JAHHBIM BO3MOMXKHO COCTA-
BUTH CUCTEMY JUHEVHBIX YPABHEHWN W DEIUTH €8 (HAmpuMep, MeTOAOM
Taycca). U3BecTHO, 9TO 3TOT METOJ MO3BOJAET CPABHUTEILHO GBICTPO Pe-
IaTH 3Ty 33434y U IPHU yBeawdeHnn 4ucia Bepumud. s rpada, npusenés-
HOT'O B 33,aHUY, B CUJTY €0 HeOOJBIIOTO pa3Mepa, HaXOX TeHNe MHOXKECTBA
V okaswiBaerca Gosee mpoOCTOU 3ajadel, €M PEIIeHUEe COOTBETCTBYIOMIEN
CUCTEMBI JUHENHBIX YPABHEHNH.
20.6. [dna xom6muammu 1,0,1,1,0 — mpoxog oTkpwIT, a 411 0,0,1,1,0 —
MpOX0/; 3akKphIT. TO €CTh MpPU M3MEHEHUM 3HAYEHUA MEPBOM KOOPIMHATHI
c 1 ma 0 3HaYeHHE CyMMBI CTAHOBUTCS MEHBIIE C, IIOXTOMY OYEBUIHO, ITO
a; > 0. Amamoruyaso

1,1,1,1,1 — oTKpHITO

= as > 0;
1,0,1,1,1 — 3akpbsITO
1,1,1,1,1 — oTKpHITO 0

p——t :
1,1,0,1,1 — 3axpuITo 43 > 5
1,0,1,1,0 — oTKpBITO

—— Q4 > 0;
1,0,1,0,0 — 3akporTo
1,0,1,1,0 — oTKpHITO

= a5 < 0.
1,0,1,1,1 — zakporTo

[osToMy 3aBEgOMO NPONAET KOMOMHALINA, MAKCUMU3HUP YIOIAA 3HATCHIE
cymmer S, a umenno 1,1,1,1,0. OrMmerum, 4TO 3313493 COCTABICHA TAKUM
06pa3oM, 9TO APYTUX PENIeHuN HET.

Omeem: 1,1,1,1,0.

20.7. Cnoco6 1. CocraBuM, UCXOAS W3 YCJAOBUS 3a1a4M, CUCTEMY HeEpa-
BEHCTB U 3aIUIIEM eé B BUAE ABYX HOJcucTeM (6€3 a1 ¥ C ay):

0<e, a; <c,

as < ¢, ay +aq4 2 c,

az = ¢, a1 +az = ¢,

as +aqg 2 ¢, a1 +as+aq = c,
as < ¢, a; +a2 <ec,

as +aq <c, a; +a2 +aq4 <c,
as +as < ¢, a1 +as +as = c,

as +as +aq <c; a1 +as +asz + a4 = c.
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W3 mepBou MOACUCTEMEL IIOLYYAEM:

a3>ca
= as + a4 <0.
as +az t+aqg <c

W3 BTOpPOU MOACUCTEMEI TIOLYYIAEM:

a; < c,
= a4 > 0;
a1 +aq4 = c

{ a < ¢,
= as +az > 0.
ay +as+as =>c

IMoxbupaeM HEKOTOPBIE TEIBIE YUCIA, YAOBICTBOPAIOIIMAE TOTYICHHBIM
COOTHOIWIEHUAM, HanmpuMep a4 = 1, ax = —2, ag = 3. llogcrasmsiem ux B
mepByio moacucTeMy, Toraa 2 < ¢ < 3. [lonaraem ¢ = 3 u moacTaBIIeEM BO
BTOPYIO IOLCHUCTEMY, HoaydaeM 2 < a1 < 3, Torga BeIOupaeM a; = 2.

Cnoco6 2. Oupenenny Mepy BIMAHAA KadKIOH IEePeMEHHOU T;, i = 1,4,
Ha 3HAYEHUE JUHENHON (POPMHEI S, 8 UMEHHO OITEHUM, KaK BAUACT W3MEHEHWE
3HadeHud x; npu nepexoqe ¢ 0 va 1 Ha U3MeHeHUE 3HAYEHUA S TPU KaXK JOU
(uxcamuu ocraabHEIX nepemennabrx. Hampumep, ma madope (0,0,0,1) dop-
mupyerca saadenue y = 0, a ma madope (1,0,0,1) noaysaem y = 1, mosTomy
B COOTBETCTBYIOULYIO KJAeTKy craBuM 1 (B Tab/ule OHA BBLAECICHA XKUPHBIM ).
IMogcumTaem CyMMy TaKWX 3HAKOMEPEMEH A KAXKTOU TEePEMEeHHON:

cyMMa
0,0,0{0,0,1/0,1,0{0,1,1[1,0,0|1,0,1 1, 1,0 1,1, 1| oo oo
m(l) 0 1 0 0| o 0| 1 1 3
0
w2 | O | 0 | —1 | -1 0 | 1|0 |0 -3
0
i | 1 1 0 0| 1 0| 1 1 5
0
za: | 0 0 0 0| 1 0| 0 0 1

Herpyauo coobpasurh, 9T0 COOTBETCTBYIOMUN KO3PMUIUEHT npu ; Oy aeT
TeM 6oJblie, eM OyaeT OOJdbIe TaKWX 3HAKomepeMmeH. Toraa BBIOepeM B
KadecTBe IapaMeTpoB a;, 1 = 1,4, 3HaMennsa, COOTBeTCTBYIOMNE TCIAM B
KpauHeM TIPABOM CTOJOIE B IPUBEAEHHON BEHIMIE TAOAUIE: 4 = 3, as = —3,
as = 5, Ay = 1.

Teneps He06x0AUMO HauUTH ¢. PaccMaTpuBas Bce HAOOPHI, HA KOTOPBIX
y = 1, ycraHaBauBaeM, 9TO MUHUMYM JUHEHHOU HOpMEL S = 3z — 39 +
+ bx3 + x4 gocTuraerca ua mabope (1,0,0,1) u pasen 4. Amanoruso, pac-
cMaTpuBas Bee HAGOPHBI, HA KOTOPBIX y = 0, moaydaeM, YTO MAKCUMYM JIU-
wenron QopMbl S = 31 — 3x2 + brs + x4 mocturaerca ma (0,1,1,1) u
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paeer 3. IloaToMy B KaduecTBe ¢ MOXKHO B3ATHb IPOU3BOJLHOE WUCIO, YAO-
BJETBOPSIOIIEE IBOUHOMY HEPABEHCTBY 3 < ¢ < 4, HAIIPUMeEp, MMOJOXUTH
c=4.

Cnoco6 3. B samaue ama 10-ro xiacca, B KOTOPOU PaCCMATPUBAIACH
KJETKA C TPEeMS BXOZaMH, OBLIO BO3MOXKHO PEIINTh 33434y Iy TEM HAX0XK [e-
HUA YPABHEHUSA TLIOCKOCTHU, OTCEKAOIIEN €TMHNIHBIE BEPIINHBI HEKOTOPOTO
Ky6a B TPEXMEPHOM NPOCTPAHCTBE C [IMHOU CTOPOHBI, PABHOW €TWHUIIEL.
Bepmuaw: sToro kyba ambo 6eisie, COOTBETCTBYONINE TeM HabopaM, Ha KO-
TOPBIX MYHKIMA ODpuHIMaeT 3HadeHne (), mu60 4épHBIe, COOTBETCTBYIONINE
TeM HabOpaM, Ha KOTOPBIX (PYHKUIUs NPUHUMAET 3HadeHue 1 (Hampumep,
KaK 5TO TOKA3aHO Ha PUC. 55).

T3
001 011
(101

§ 010 ] 22

000
/ 100 110
T

Puc. 55

Omeem: a1 = 2, a2 = —2,a3 =3, a4 =1, ¢c=3; a1 = 3, ax = —3,

a3 =95,a4=1c=4.

3ameuanue. MHOrre BAXXHEUIINE IPOIECCH B OKPYXKAIOMIEM MUDE O~
CBIBAIOTCA C TIOMOIIBIO TTOPOTOBLIX COOTHOIIEHNN, OCHOBAHHBIX HA B3BEIIICH-
HOU OLEHKE BJIUAHUA PA3AUIHBIX MAPAMETPOB, B TOM HYHCIE NPOTUBOOOP-
cTBytonmX. [Ioporosbie ABJEHNA HAOMIOMAIOTCA KAK B MUKDOMUDPE, HAIPU-
MEp MPU PACTAJE AAEPHOTO AAPA, TAK U B MOBCEIHEBHOU KU3HU: B TEXHUKE,
DKOHOMUKE, Meaunuue, comuonorud u T.x. Ocoboe MecTo 31eCh 3aHUMA-
eT HeNpOpUINOIOTUA B CBA3U C OOHAPYKEHUEM YIEHBIMEU YOppeHoMm Mak-
Kamnokom u Yoarepowm IMurrcom B 1943 roay noporosout npupoasr paboThl
HEUPOHOB KUBLIX OPTaHU3MOB. VMU OBLIO MOKA3aHO, YTO CyMMapHOE BO3-
Oy [eHue HEPBHOU KJeTKU, BO3HUKaomee B e€ rejte (come), popMupyercs

13 BXOMHBIX CUT'HAJIOB X;, 1= 1, N, MOCTYTMAIINX B KJCTKY IO 717 BXOTHBIM
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HEDPBHBIM BOJOKHAM ([IeHApUTaM). DTO CYMMapHOEe BO30YXKIEHUE IPEACTA-
BaseT cobou cymmy S = a1x1 + ... + ap&y, TAE a,. .., 0, — OaPAMETPHI,
XPAHAMINECS B MTAMATH KJIETKUA UM KOTOPBIE MOIYT KOPPEKTUPOBATHLCA B TE-
genue eé xusHu. Brixoguon curuan y GpopMuUpyeTcs Ha BBIXOAE KAeTKU (B
AKCOHE) B CAydae, eciu CyMMapHOe BO30yx)aeHue S GyaeT GOIbllle HEKOTO-
pPOro mapaMeTpa ¢, Opora, KOTOPLIU, HAPALY C A1, . . . , Gy, TAKXKE XPAHUTCA
B MaMATU KJIETKU U, BOOOIIE TOBOPA, MOXKET MEHATLCA. BHavame sHaveHus
x;, 1 = 1,n, 1 y CINTATNCh ABOMYHBEIMU, TAK KaK M3MEPHUTEILHEIC Cpel-
CTBa TOI'O BPEMEHU MOIVIA YJIABJIUBATL TOJBKO HAIWYNE CUTHAJIA WIA €0
oTcyTcTBUe. [laTbHENINE UCCICIOBAHUA B DTON OCJIACTA TMPUBEIN K TOMY
BBIBOAY, YTO CAMHU CHUTHAJBL MOI'YT HIPUHAMATE 3HadeHus ot () xo k—1; npu
k = 16 Takas MOfens MOCTATOYHO TOYHO OMUCHIBAET (DYHKIIMOHUPOBAHUE
HeUpOoHa.

Pa6ora Mak-Kaumoka u IlurTca Jerya B OCHOBY HOCTPOEHHA HEUPO-
KOMIBIOTEPOB C TIOPOTOBLIMU ONEpAusaMu. /[eq0 B TOM, 9TO KaK MOKA3HI-
BAaEeT IPAKTHUKA, TAKNe HEMPOKOMILIOTEPEL Ha 6a3e OnpeIeJéHHBIM 00pa3oM
CKOHCTPYUPOBAHHBIX HEUPOHHBIX CETEH MO3BOJIIIOT PELIaTh HEKOTOPBIE TH-
OUYHBIE U JKUBBIX OPTaHW3MOB 3334y (HATIPUMED, 3339y PaCIO3HABA-
HUs 00pa3oB) 60see >PPHEKTUBHO IO CPABHEHUIO C JPYIUMU AJIrOPUTMAMY.
B uvacTtHOCTH, Takme 3aMaYM MOIYT BO3HUKHYTEH TPU MOCTPOEHUU CUCTE-
MBI, PA3PEINAONIE WX 3ANPEINAIONIEN IOIMYCK B YIPEXIEHUE HA OCHOBA-
HUY OUOMOTUYECKUX TTAPAMETPOB YeJ0BEKA, TAKUX KAK OTIEYATOK MAIBIA,
paayx)uas 060J0YKA TIa3a, PUCYHOK KPOBEHOCHOU CUCTEMBI.

20.8. Tlo aByM mOCAEIHUM CTPOKAM MOXKHO BOCCTAHOBHUTEL OOPATHYIO IIEpe-
CTAHOBKY M UCTIOIL30BATEH €€ M PACHIN(POBAHUA IEPBOTO cOOOIeHMs. N3-
3a MOBTOPOB OYKB B [TOJIY I€HHBIX CTPOKAX CIEJAATH 3TO O THO3HAYHO Y6 TCsA
He Bcerga. Takum o6pa3oM, 3aaada CBOAUTCA K BEIOOPY OYKB 13 CTOJIOIOB,
comepXKaIMmMX He 60Mee TPEX Pa3IUYHLIX OYKB, KOTOPHIE AT IUTAEMBIN
rexcT. 2KupHbIM mpudTOM BHIAENEHBI BEIOPAHHEBIE OYKBEHI, B CEPBHIX KJET-
KaX YKa3aHBI YK€ MCTOTb30BAHHEIE OYKBBI, HE YACTBYIOUINE B BRIOODE.

| K|A|MHE|O|A|K|JI|M|H|O|U|K|JOI|M|H|O|C|T
| XK|0O|O|K|M|T|H|C|O|H|X|N|H|OX|K|M|J|M|H
BapuanTer o6paTHON EPECTAHOBKY:
1126|612 |4(20(1(19|/6|5(1[3|5|3|2|4(3[|4]|5
718 (12|12 8 |10(120| 7 |19|12|11| 7 |9 |11]9 | &8 |10 10]11
13114181814 (16|20 |13 |19|18|17|13|15|17|15|14|16|15|16 |17

BapuaaTer OTKpPHITOrO TEKCTA!

N

HIK MM K A|B/H/ U/ MK H B/K|BE|K/A|B|A K
O|P|A|A|P|JO|B|0O H AA O OC|AO|P|JT|O0 | T|A
E\H|E|E H|O|B|/E(N/E(N|E|T\ U|T H|O0|T|0|H

Omeem: OKEAH OBHUMAET KOPABJIU.



176 YKA3AHUA U PEMEHUA

3ameuanume. B oron 3agate GpakTUYECKN OMMCAH BAPUAHT TAK HABLI-
BAEMOI0 MPETIMANKO20 0ECKAIOUE8020 KPUNMOPaPuuecrozo npomorxosa
Hamupa. Kpunrorpaduaeckut TPOTOKOI — 3TO 33JaHHasg (CTPOro ompe-
[eJEHHAs) IOCIeA0BATENLHOCTD ANOB MEXKAY B3aUMOAEUCTBYIOLIMMYU CTO-
POHAMEU [JsA NOCTUKEHUA OMPEICICHHBIX Neter. B JaHHOM ciaydae Takou
LEJBIO ABIAETCA Ieperada KOH(PUAEHINAILHOTO COOOIIeHns & OT aDOHEHTA
A x abomenTy B 1o 0o0menocTymHOMY KaHauay cBAsu. CI0XHOCTL NOCTHU-
JKEHUA TAKOU IeJU B TAHHOM CIYYae 3aKIHYAETCSA B TOM, 9TO aOOHEHTHI
A u B He uMenoT O0LIEr0 CEKPETHOrO KI04Ya, KOTOPLIA MOMXKHO OBLIO OB
UCIOJB30BATL U 3ANPOBAHNA COOOIIEHNA T TIEPET ero MOCIeyIoen
nepepadgen. [lopToMy B3aMMOIEUCTBYIONIE CTOPOHEL IIPEIIPUHUMAIOT YKa-
BAHHYI0 HUKE TTOCAE0BATEILHOCTD NEUCTBUN.

1. Cravana aboreHT A BLIOMpACT HEKOTOPHLIM K04 k4 U Ipeobpa3oBa-
uue samudposanus Fy, (B paccMaTpuBaeMol 3a4ate UCIOAL3YeTCs udp
MEPECTAHOBKY), MUpPYET COOOIIEHNE T U epenaéT 3amndpoBaHHOe cO00-
wenue Ey, () abounenty B.

2. Abouent B e MoxeT pacmm@ppPOBATL IIOLYIEHHOE COOOIIEHNE, TAK
KaK He 3HAET, KaKoe MpeoOpasoBaHme u kw4 BuiGpaa A. BumecTto nroro
abonenT B mmppyer momydenHoe coobuienue Ej, () ¢ momMoumo cBoero
npeobpasoBanus E' m kmoua kp (B paccMaTpmBaeMou 3a1ade WCIOIB3Y-
eTCA TAaK HA3BIBAEMBIN K(P TaMMUPOBAHNUA) ¥ BO3BPAIIAET TEIEPh YKE
OBaxK ALl 3ammdgpoBagHoe coobinenre © aboHenTy A.

3. Abouent A nomywaer coobmenue By (Ey,(r)). Eciu 51u npeoGpa-
30BaHUS KOMMYTHUDPYIOT (TO €CTh BEIMOJHAETCA paBeHCTBO [ (L, (7)) =
Ey,(E;, (x))), To abonenT A mpuMeHseT K HOMy<IeHHOMY COOGMIEHUIO CBOE
npeoGpasosanue pacumbposanus Dy, u moryuaer £, (r), KoTopoe u oT-
ceuiaer B.

4. AGouenr B, B CcBOWO OdYepenb, IPUMEHAET K IIOAYYEHHOMY COOOIIe-
HUIO CBO& MpeoOpasoBanue pacmmdposanna Dj U MOTyYaeT TepeIaHHoe
oT aboneHTa A coobumenue .

3amMeruM, 4TO CTOPOHHEMY HAOMIOAATENO Oy Ay T UBBECTHL CJeLyIOLue

. / /
nepenaBaemsre coobmenus: Iy, (v), By (Ey, (z)), £ (x), mpn 5ToM c000-
[IEHUE T HE NEPEIaBaAIOCh B OTKPHITOM Bujge. OTMETUM, 9TO B PACCMOTPEH-
HOW 3a7a4e BLIOPAHHLIE A00HEHTAMHU MPEeOOPa3OBAHNA HE KOMMYTUPYIOT.

20.9. Ilycts y = 14197777, N = p - q = 56887111, p, ¢ — mpocTLIe TIucIa.
ITo ycaosuo HO(z,N) =p > 1, To ectb & = { - p, rge | — HaTypasbHOE
aucno. Tax xax y = ry(2?), rae ry(2®) — ocratok oT nerenus wa N umcra
23, To HOZ(y,N) = p. Beraucaaa HOM(14197777,56887111), maxoamwm,
uarto p = 10667, rorga y = 1331 - p, a ¢ = N/p = 5333.

[lena obe vacTu ypaBHEHUA

1331-p =rn((t-p)?)
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Ha P, IOJAYIaeM:
1331 = 7, (£* - p®) = 735333 (t> - 10667%) = 75333(¢°).

Hostomy t = V1331 =1lmz =t -p=11-10667 = 117337.

Omeem: x = 117337.

3amequanwne. /[annas 3a1a4a OTHOCUTCA K KPUNTOTPAMUN ¢ OTKPHITHIM
KJIIOYOM, WU, 00Jee TOTHO, ¢ NIMPOKO M3BECTHOU Kpumrocucremon RSA.
HanmomuuM, 94T0 B 3T0OU cucTeMe Kaod 3amudPOBAHAA € U K09 PaCImdpo-
BaHUA d — PABIWYIHLI, XOTSA U CBA3BAHBI Mex 1y cobon. Kimou pacumbposa-
Hus xpanurcs B cekpere. s sammudposanus coobwenusn z € {0,..., N—1}
ero HeoOXOIMMO BO3BECTH B CTENEHDL € U B3ATH OCTATOK OT AeJeHus Ha [V,
rae N — npousBegeHue IByX IPOCTHIX MUCEN P, ¢, & A1 pacmurdpPOBAHII —
TTOJIY YUBITIEECS YUCIO BO3BECTU B CTEMEHDL d M TAKXKE B3ATH OCTATOK OT [€-
geausa Ha N. CroukocTs kpunTocucTeMbl RSA 6as3upyercs Ha BBIMUCIU-
TEABHOU CJIOXKHOCTY 334340 PA3JIOKEHUAs HEKOTOPOro ducia N Ha IPOCTHIE
MHOXUTENA P, ¢ (KOTOPBIE TAKKe HEOOXOAUMO XPAHUTEL B CEKPETE).

B npueaénnon 3amate UCTOIL3YETCA TO, ITO €CIU COOBIIEHUE &, MO~
aexauiee mwudposanuio, umeer ¢ N (HerpuBuasbHbI, oTandHbl o 1 u N)
OOLIMHI AeINTEIb (TO €CTh ASMUTCSA Ha P WIH (), TO 9TO IPUBOJUT K PABIOKE-
uro N HA IPOCTHIE MHOXUTEIN U HAXOXKIEHUIO COOOIIEHNs, KOTOPOe OBLIO
sarmmdpoano. [103TOMY NpU UCTOTB30OBAHUN TAKOU CUCTEME MN(POBAHUA
HEOoOXOIUMO CJAEAUTDH 33 TeM, YTOOBI cOOOIeHre & ObLIO B3AUMHO IPOCTO C
qucaom N. 3aMeTuM, 9TO TPAKTUAYECKU [ BCEX T 3TO YCIOBUE BHITIOIHSI-
eTcA.

20.10. CpaBHUM OCHMBOJBHO IOCIEIOBATEILHOCTY LIBETOB, IPUBEIEHHEIE
B yCIOBUH, U chOpMUPYEM TaOIUIY:

1 2345 6 7 8 9101112131415161718 1920
C|K[3|K|K|K|K|3|3|K|K|C|C|K|K|3|C|3|C|K|CBerodurpTper Yebyparrku
K|K|3|3|3|C|K|C|K|C|3|3|C|K|C|K|C|K|3|K| Ceropurbrprr llanokmak
* * | % * * * CpabaTeiBaHIe JATYUKA
9|4 94 94 9K C 9|4 Kombunamusa I'ennt

Ha xax10M MO3UINU BO3MOXKHBI YE€THIPE BAPUAHTA: COBITAJU WIA HET
nseTa ceeropuabTpoB Uebypamku u llanokiak, cpaboran mwin uer y [la-
TIOKJIAK AaTuuK. PaccMOTpuM 5TU BapuaHTHI.

1. lIsera me coBmaum, gaT9uk He cpadoran. Torga B »TOU MO3UIUN KO-
noBor koMOuHanuy ['eHa BLICTABAT YEPHLIM LBET WIH LBET, BLIOPAHHLIN
Yebypamkon (BCero IBa BAPDUAHTA).

2. lIpera commamau, gaTYIUK cpapoTant, Torma [eHa BLICTABUT TOT Ke
useT (OJAUH BAPUAHT).

3. llpera coBnaum, gaT4uk He cpaboOTaI Wi [IBETA HE COBHAJIM, HO JAT-
quk cpabotat. Torga [ena BEICTABUT YEPHBIN UBET (OMUH BAPUAHT).
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Otserom Gyaem aucio 42° — 2% rre k — wmcio mosunmit, rae (B koTo-
PBIX) LBETA He COBIAAM M JaT4YMK He cpaboran. B gannom ciyudae k = 9.

Omesem: 420 — 29,

3ameuanue. OIHOU U3 BAXKHBIX 337134 COBPEMEHHOU KpPUNTOrpadun
ABIAETCA 3313494 PACIPEIICHUA KIIOYEN MEXKIY B3aUMOMCUCTBYIOIUMU
CTOPOHAMU C KUCHOJB30BAHMEM OTKPBITOU CETH CBSI3U. BO3HUKAET BOMPOC:
xak 0e30MaCHO TepenaTh KIYN M0 OOIMENOCTYTHOMY KAHAMY CBA3M, 9TO-
OBI DTOT KJIOY CTAT U3BECTHBIM TOJBKO TOMY, KOMY OH NIPEIHABHAYAICA!
OgHUM ¥3 MOAXOAOB K PEIIEHWI0 TAKOU 3a1a4K SABIACTCS UCIOAb30BAHUE
CHEIUATBHBIX KPUNTOrPAPUIECKUX TTPOTOKOIOB 0MKPbIN020 pacnpedede-
HUA Karoueti — OpaBUI 0OMEHA HEKOTOPBIMU COOOMIEHUSAMYU MEXIY YIaCT-
HUKAMHU TIO CETU CBA3U. B MpPUBEISHHON 3a1a%e WLTIOCTPUPYETCA UAesa UC-
MOJB30BAHMUSA OJHOIO TUIA TAKOI'O MPOTOKOIA: K8AKMOB020 NPOMOKOAA.

B ocHOBe KBAHTOBOT'O MPOTOKOJA JEXKUT TIEPENAYUA IO KAHATY CBI3U HE-
KOTOPHIX (PUBUIECKUX OOBEKTOB — (POTOHOB C PABIUIHBIMEU MAPAMETPa-
My (noaspusauusmu). JoCTOMHCTBO TAKOIO IPOTOKOIA COCTOUT B CIEAY-
toreM. [IycTh 30y MBIIITEHHUK «BCTPOWICAY B ONMTUICCKAYN KAHAT CBA3U U
[BITAETCA ONPEAETATD MOMIPU3AIKIO TepeaaBaeMbix GoToHoB. OKa3bBaeT-
s, TPABUIBHO U3MEPUTH TOAAPU3ANO (hPOTOHA MOXKHO JUIIE ¢ HEKOTOPOU
BEPOSITHOCTBIO, & MOCJAE CAMOU MONLITKY TAKOrO U3MepeHus WH(POPMAIUI
o mospu3anuu GpOTOHA TepseTcsa. TakuMm 06pa3oM, TOTHITKA MePEXBATUTD
mepeaBaeMoe COOOIIEHUE TPUBOANUT K €r0 UCKAKEHUIO, U HA TPUEMHOU CTO-
poHE >TOT (PaKT BTOpxKEHUA OyneT OOHAPYKEH.

[laHHOE CBOUCTBO HEOMPENEIEHHOTO U3MEHEHUA COCTOMHUA (HOTOHA TTO-
cjle I3MEPEHus ero napaMerpos 6sw10 obHAPYKEeHO B 1927 rony u m3BecTHO
KaK TpUHIUN Heonpeneaéuuoctu [emsenbepra. CnycTs AeCATHICTAA DTO
HaOJIIO0 [eHKe IPUBEIO K 3aPOXK JEHUI0 CPABHUTEILHO HOBOT'O HAIPABICHUI —
KBAHTOBOU KPUNTOTpahUH.
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