MeXXpermoHanbHble onumMmnuagbl No
MaTeMaTUKe U Kpuntorpaguu

* [NpoBoasartca ¢ 1991/92 y4yebHoro roga
« Ha 6a3e By3oB YMO Vb
 [lpurnawatorcsa WKoNbHMKN 8-11 KNnaccos

* O4HbIN TYyp — exeroaHo okono 2000
LLIKOSIbHUKOB

* B 23 ropogax (XX onumnuaga, 2010 roa)
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MexxperuoHaJabHass OJIUMITMAAA HIKOJbHUKOB
10 MaTeMaTUKe U Kpunrorpaduu



Cxema opraHunsaumm

3asBK/ BY30B Ha y4yacTtune
O3HakoMUTENbHbIU TYP

OucTaHUNOHHBIN OTOOPOYHBIN TYP

Paccbinka 3agaHum o4HOro typa

Ou4HbIN TYpP

[Tepecbinka paboT, NpoBepKa, KpUTEPUN
Pa3melleHne pe3ynesrartos, anennaumns
OTtyet B PCOLU 1 3asgBKa Ha crnegyrowunm rog



Ilbrotel nobeguTenam v npusepam

[Tpnka3s MuHobpaykn Poccun «O nopsagke
NpoBeAEHUS ONUMMNUNAL LLUKOMMbHUKOB» OT 22

okTs6psa 2007 roga Ne285

ExxerogHo yTBepxaaetca [lepevyeHb onumnmag
LLIKONTbHUKOB

Ilbrota 1 ypoBHSA: npuHUmMmaroTca 6e3
BCTYNUTENbHbIX UCMNbITAHUW

Jlbrota 2 ypoBHS: NpMpaBHMBAIOTCSA K
HabpasLwwum 100 6annos EIMS nnu
OOMNOJSTHNTENBbHOIO BCTYNMUTENLHOIO UCNbITAHUA
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3abe1nv Napornb

Percrtpaums

28.02.2011

KpvTeprii onpeaeneHaa
noGegmreneaii W
np3epos o
ONVHMMan bl

24.02.2011

JaBepllacsTca nprem
anennAu-iA no

pesyneTataM nNpoBepKy
paboT

24.01.2011
JaBeplwieHa  NpoBepKa
paboT BCexX YYacTHKOB
OUHOT O Typa
ONMIManbl

Taasuan O nac 3adauu Memoduxa Hosocmu Hemopus Daiirve Konmaxmor F;

HoeocTH

26.11.2010
OBPALEHWE BrUe-npesraedTa PAH akapemaka B.B. Ko3noBa K yuacTHWHamM XX MemperMOHanbﬂoi
ONVMIVaALI| LUKONBHHMKOE NO MaTemMaTviKe 1 KpynTorpadid

Noporye apy3bal

BEl yUaCTEYETE B FOBMNEAHOIA XX onMmiage No MaTEMATIKE I KpWITorpadiaa,

EpunTorpadiad - poBeCHMLE MACEMEHHOCTI, OHA BOSHMKNS 3340000 A0 EMMIeTokM: MMpariad 1 g HawWeMy BpemeHL—
MpoiMdA  Yepes aTanbl  “KpEnTorpadia Kak WMoKyccTBOR W SKpinTorpadiia Kak pemecnos, MpeBpaTnack
CAMOCTOATENEHYHD, BYDHD  PAsEMBAHOLLYHOCA  HAYEY C0  CBOMMI  BeckMa  CHeUMELIHecklai, Ho BO MHOMC!
OMPAKLWAMIACA Ha MATEMaTIKY MeTOAar MCCNeA0BaHnA, MAaTemaTka 1 KpinTorpadian Boerga BaadMHD AononHan

M oBoraland apyT ApyTa, NosToMy He ClyYaliHo B MHOMOBSKOEYHD MCTORMKD KpNTorpadiid EMMcaHs MHOMD Ml
BIMAHER: MaTeEmMaTkkoE: Oxeponamo KapgaHo, ®paHcya BreT, OxoH Bannec, lecHapg Eﬁnep. B WX Beke
CTAHCENEHME KRMMTOMPAadd KAk TOUHOM MATEMATIYECKOM HaYKIM BHECM BINAA MIBECTHRE yueHRE K. LeHHoH,
BiHep, AH. KonMoropos, BUA, KOTENEHMEOE, AA, MapKOE 11 ap,

Ha mpoTAweH BEKOE pyKOBOAWTEN Mocy4apcTe, MNoMAMTHYECk e JeATENM M BeiCORCMOCTAENEHHBIE  BOSHHE
SKTHEHD MCMONES0BANK  KpWNTOrpadian,  YMoMaHeM B CBASKM © 2TIM MpeYeckix NOMKoBoAUA 3HeA 11 MCTOoRVK,
MomAaBian, pUMCKoro KMiepaTopa K2amaa Liesapa, oflulecTeeHHOrD AeAaTena LikgepoHa, dpeHoica EskoHa, kapawaHan
Plwenee, Dndespa Kporeana, NeTpa I, BEkaTepiqy I, O, BawHr ToHa, HanoneoHa,

Hepedko Yomexid W Heydaud KpunTorpados OKASBIBANM CEPEE3HOE BIMAHME HA X0 BOMH, DeBOmoUMA, A TakK

OMPEAENANA BHELHKOKD 1 BHY TREHHIOKD MOMMTIAKY Mocy AAPpcTE, XaApaKTEpHEM MEAMEROM CIYHIAT ONEpALMA €V NbTpAak

E pesylbTATE KOTOPGA AHMMMACKIE KpWNTorpadel B0 BpeMA BTOpo MWMPOBORM BOMHEI CMOTIM  JelibpoBaT

MEpEnMCKy B CETAX CBAIA BOODYMHEHHER: ClAn FepMaHia, 3TOT YoNex B SHAYMTENEHOMN Mepe MeEpenomMiin xo BoeBs

OEACTEMA B ATNAHTWMUSCKOM OKeaHe, CPeiMIeMHOMOPRE 1M Ha ZanagHomM ¢poHTe B Monesy aHTMFMTJ‘IEDOBCK_OIILI
*




[ybnunkayusa matepumanos onumnuag

MzpaTenbckkid AomM [ lepeEoe caeHTabpasy, ¥YuebHo-MeToAMYecKkas raseTa,
BrixoamT ¢ 1992 roaa

MATEMATNKA

NOoANUCKA 2011

® ||BeTHaA razeTa € 2AeKTPOHHBIMKM NPHUAOKEHMAMIA
L EVME)KHbIe M 2NeKTpOoHHblI2 BE2pCKK
® CIKMAKIK ANA NOCTOAHHBIX NOANUCUYUKOB

OdopHMHTL NOANUCKY

N2 18 — g noaapok! NoxanyHcTa, 03HAKOMETECE C OAHMM HOMESDOM
rasetol.
Bbl MoXeTe ckaqart ero GecnnarHo,

PYBPUKH NO8 (694), 16-30.04.2010 CCbINTKH

XoTuTe Nony4yarb CBeXHH rNABHAS
HOMep B AeHb Bbixona? CTPAHMUA
OdropmuTe 3NEKTPOHHYHO M3AATENbCKOrO

noanucky! AOMa
Homepa B hopmate PDF 1-ro "MEPBOE

16-ro yncna Kamaoro MecAla. CEHTAEPA"

AN CTOMMOCTE NOANUCKA Ha MeCAL,
JneKkTpoHHas Bcero 130 pybnei. NoANNCKA
«MaTteMaTHUKa
MHOPMaELWOHHBIA Ha GUHMLIHOA NPAMOoR PEKNIAMOAATENIO
CAOYTHHMK MIa3aTbl
Y 3aKaH4MBasTCA anpens, W BMacTe C HALLIA
NocNefHKM CHEroM TaeT W Bpems, KOOPIAWHATDI
KonoHka ocTaBllescq A0 3K3ameHa., OcTancs A
peAakTopa MecAl, W MOAFOTOEKA K sK3aMeHy

nepexodnT B sapeplakcWyhs PE,ﬂKOﬂ.ﬂErMﬂ
Oqjmuma_anble CTaakh, MpoWwnK - BCeBO3MOMHbIE




[ybnunkayusa matepumanos onumnuag

|

LW DPOBLIX
OBPA30BATENbBHBIX PECYPCOB

Naypeat Mpeaman MNpasuranscrea P & ofnacti ofpasoBarnA

SNEKTPOHHLIE
HM3OAHWA

KATANOr = KONNEKUWK = MHCTPYMEHTBI

EBgauTe NOWCKOBLIA 3anpoc, HanpuMep: Teopema Mudiaropa

PEMAOHANBHBIE
KONNEKUIA

HOBOCTH = KOHTAKTBEI

| KpWnTorpagua

| Harﬂm| PaclupenHbId NoWcK TexHONONA Google™

- = [MNONCK

HaineHo gokymenTos - 17

1. By6oB AH.1 ap. - ONMMNMaAbI NO KPUNTOrPAD A U MATEMATHUKE
E cGopHWk BRMIOYEHBI YCNOBKA, OTEETLI W PELISHHA NATHALLATKH ONMMIMAZ N0 KDUNTOMDEDIY W MaTeMaTHIE,

thopuar

yoim

pdf

npoBEefeHHe B Mockee © 1991 no 2005 mm YonoewA aafad npelBapeHel sNeMeHTapHeIM BEeASHMEM B
KpMNTOrpadiiio, MCNoNE3YHLWKWK CHIMETRI M3 M3BBCTHB MMTEpAaTYDHEX NPpor3BedsHMA. JNA yYalkCH cTapLmy 105 M0
KNACCOR, YYWTENed MaTemaThki W MHAQOPMATHEY, 8 TakkKe CTYAeHTOE MNaAWMK KypCOB, WHTeDeCYHOLWMKCH
BONPOCARMK HHGOPMELUWOHHOA BE30NacHOCTH.
[KapTodea pecypcal

2. MiBaH BanepbeBud AwleHKo - "HekKoTopble MaTemMaTMYecKMe NOHATUA KpunTorpadmm™
MeaH BanepeeBny ALeHKD Ny
Il MeTHAA Whona "COBPEMEHHAA MATEMATIMKA" (OyEHa, 21 wona 2003 roga) avi

TO03.21 mi

EyayT paccMoTpeHe! NPUMMEPE! KMTACCHMYECKMK WWGPOEB |, HAYMHaA OT APeBHWX W 40 COBpeMeHHel. ByoeT
oBCy#eH BONPOC KAK BCKPLIBAKT WWppk! 3aMeHEl M NEpeCTAHOBKKM W ORIBAET M YTO-TO Bllg W B KaKoM
CMbICAE.

FapToqKa pecypca

3. MeaH BanepbeBud AweHKo - "JCcHOBHbIe MaTemMaTHYeCcKMe NOHATHUA KpunTorpadh i, 3aHATHE

ETOpOE" =
eaH BanepeeBuy ALEHKD avi
Il MeTHAA whona "COBPEMEHHAA MATEMATIMEA" (OyEHa, 27 vona 2003 roga) 704 28 mA

370 3aHATHe ByaeT Hones TEOPETMYSCKMM — Mbl 0BCYAWM BONPOC O NOCTROSHWW abConoTHD CTORKOrD
WWdhpa, KaK ero CTROWTE, M NOYery OH He OMeHE yaoDeH Ha NpakTHE.
HapTouKa peCyYpCa



[lpumepbl 3aaad



XVI Onumnunana

brob ®ro66WH 3U sIH0308671,
lNp3warob puWwb 3U WYbUpUWeErsI:
I auw robroptliaano 6arnesr —

C 9r066wWH bOU310 8ObLINTBIO clUguern.



XV Onumnunana

3apada Ne3

[lpn 3awwndpoBaHnM TeKCTa Ha pPYCCKOM A3blke (B
TEKCTax CTPOYHble U 3arnaBHble BYKBbI HE pas3nnyaniucs,
a npobenbl U 3HaKM NpenuHaHuUsa ONyCKasrimcb) Kaxayto
BbykBy 3amMeHsnn napon undp. lNpu atom, pasHble OYyKBbI
TEKCTa 3aMEeHSANIUCb pasHbIMK napamMmu, a oguHakoBble —
OoAWHaKOBbIMW. Hangute Bce BO3MOXHble MecTa
pacnonoxeHua criosa MOABE3[ B ncxogHom TeKCcTe no
LUNCPPOBAHHOMY TEKCTY:

929736 729792707397 9097 7238 39 74 76 97 34
797897 707674727473 7476707097 767496 74
37397597 703974793937 717498 3594 90 98 97
94 96 74 98 74 76 97



[Onck Anbbeptu

Kaxgoe NOfIoXXeHne Ancka,
nony4yarouieeca U3 UCXogHOro NOBOPOTOM
Ha VYromn, KpaTHbIM BeENMUYMHE CEeKTopa,
3a[laeT COOTBETCTBME Mexay OykBamMu Ha
OuncKe n Ha OCHOBaHUMW. [Mpw
3almdgpoBaHUn ovepenHon DyKBbI TEKCTA,
ee 3aMeHann COOTBETCTBYHOLIEN €W
OYyKBOW MpPU TEKYLIEM MONOXEHUN OUCKA,
nocrie 4yero AuUcK nosopadmsanca Ha oguH
CEKTOp MO YacOBOW CTpPErKe.



[Onck Anbbeptu

[okaxute, 4YTO ecrnm B  pes3ynbrate
3aluMdpoBaHUS NONMYYUICH TEKCT

P>XXBLIL|DLLI YCDEVYMMV yulLALTIMBYBBA
BO bXTIbBMELBNYMIIBUMEEPYCLI LU
T3

TO B WCXOOHOM TeKkcTe He ©Obino cnosa
KPUMNTOIPADUA.



MHTepHeT-onnMnuaaga

Hangute pesynbrart 3aimnMdpoBaHUA  TeKcTa
SAFFSDAAS, ecnu Wwu3BECTHO, 4TO nMpaBbiU
POTOP cABUrarica Ha OAuH Lar npu KaXaowm
Ha)XaTUM KrnasBulLK, a OCTallbHble POTOPbI - Ha
OOMH LUar nocne rosiHoro obopoTta COCEOHEro
cnpasa poTopa. [1pn 3TOM KOHTaKTbl Ha poTopax
PACMOSIOXKEHbI TaK, YTO NpuU cABure poTopa Ha
OAOVH LUAr HWKHUKU NO CXEME KOHTaKT nepexoauT
HaBepX, a OCTanbHble COBUraloTCA Ha LWar BHUS.
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XV OnuMmnuaga no matemaTtuke n
Kpuntorpadgpum ana 9-11 knaccos

3agada Ne1

[lokaXute, 4YTO [OecaTudyHaga 3anucb
KBagpaTa HaTtyparbHOro 4ncna He MOXeT
COCTOSATb U3 OgMHAaKOBbLIX Ldop.



AnagguH B nellepe

AnagonH HaxoOuTcs B NoAd3eMenbe, COCTOALEM U3
OEBATU OAWHAKOBbLIX 3anoB, NpuU4YeM OH HEe 3HaeT B
KakoM MMeHHO. Ecnu OH noTper BOMWEOHYIO namny,
bonbwon [KNHH nepeHeceTr ero B OpyroM 3an B
COOTBETCTBUM CO CXEMOM Ha JIeBOM puUcyHke. Ecnu
AnaganH noTpeTr BoswebHoe Konbuo, MarneHbkun
[KMHH nepeHeceT ero B COOTBETCTBMM CO CXEMOW Ha
NpaBOM PUCYHKE.

Kakyto nocrnegoBaTenbHOCTb OEWUCTBUA C NlaMnon WU
KOnbLOM Hago npogenartb AnagauvHy, 4ToObbl OH MOr
yTBEPXKAATb, YTO HaAXOOUTCA B LEHTpanbHOM 3ane?
BbinonHATb Kakme nubo Apyrne OenucTBuUs, Hanpumep,
CTaBUTb OTMETKM B 3anax He paspeltaetrcd. Cxembl
nepemMeLlleHna AnagouHy N3BeCTHbI.



AnagguH B nellepe

O -0 /O 0
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KTo bonblue 3HaeT?

KoooBas KOMOUMHaUUS 3aMKa B
XpaHunuuie 0aHKa COCTOUT U3 AOECSATU
undpp. OouH K13 coTpyaHUKOB OaHka
cllydamHo  y3Han, 4yTo B  OTOM
KOMOUHaLUKMKN HE Mcrnonb3oBanacb Uudpa
0, a opyron — 4YTO HET OAMHAKOBbLIX LNMP
Ha coceaHux wMecTtax. KTo mun3 atmx
COTPYOHUKOB obnapaeTt bonbLen
MHdoopmaumnen n novyemy?



XV OnuMmnuaga no matemaTtuke n
Kpuntorpadoun anga 9-11 knaccos

3agada Ne4 (Havano)

LieHTpanbHbIN 3aMOK aBTOMObOUNS
OTKPbIBAETCA W 3aKpbiBA€TCA C MOMOLLbIO
bpenka. [Npu nony4yeHnn curHana operka 3amMoK
OTKpbIBaeTcss (ecnnm  ObIN  3aKpbIT) UK
3aKkpbliBaeTca (ecnu 6bln1 OTKPLIT). B Openke u
3aMKe KuMeroTca cyeTyukn (HasoseMm ux Cb u
C3), Ha KOTOPbIX U3Ha4asibHO ObLINO BbICTABIIEHO
OLHO U TOXe Yuncno.



XV OnuMmnuaga no matemaTtuke n
Kpuntorpadoun anga 9-11 knaccos

3agada Ned (npopormkeHue)

[TycTb N — Tekyuwiee 3HavyeHne Cb. [1pu HaxkaTtum Ha
KHOMKy 6pernka, Cb meHsieT 3HadeHue Ha N+1, ctapoe
e 3HadeHune N B 3alunMdpoBaHHOM BUOE NepenaeTcs
3amMKky. MrukpokomMmnboTEpP 3aMKa paclmMdpoBbLIBaAET
NOMNyYeHHbIW CUrHasm n HaxoguT YUCno, nepegaHHoe
bpenkom. Ecnu 310 Yncno paBHO UNK NPEBOCXOAUT
3HavyeHune C3, To 3aMoK cpabaTtbiBaeT, a 3Ha4yeHue C3
ctaHoButcda N+1. Ecnu 3TO YnNCNO OKa3blBAeTCA MEHbLLE
nn Npu pacwmndgposaHnm obHapyXnBaeTcd ownbka, To
3aMOK OCTaeTcs B NpexXHeM COCTOSHUN



XV OnuMmnuaga no matemaTtuke n
Kpuntorpadoun anga 9-11 knaccos

3agada Ne4 (okoH4YaHue)

310YMbILLNEHHNK CMNOCOBEH:
a) 3arnomMuHaTb curHansl 6perika,

6) nocTaBMB NOMEXY, UCKaXaTb cUrHanbl opernka (npm aTom
caM 3M0YMbILLMEHHMK NoyvYaeT curHan 0e3 nckaxxeHun),

B) NOoCblJ1aTb 3aMKYy paHee 3alilOMHEHHbIE CUTHAllbl.

Kak 3royMbILUSIEHHUKY OTKPbITb 3aMOK? ANroputMbl
lngppoBaHna M pacinpoBaHNa €My HEU3BECTHLI.



[logapok ¢ 3aaepKKoun

Knapa pewunna nogapute Kapny Ha
HoBbin rog ogmnH kopann. Cama Knapa
npa3gHuK OyageTt BCcTpeyaTb B ApYyrom
ropoae, a em o4eHb XO4eTCs, YToObl Kapn
paHbLLlE BPEMEHU HE BbITALLMIT MNOOAPOK
n3 kopoobku. lNoatomy Knapa pewumna
NONOXNTb KOPOOKY C nogapkom B ceud,
3annparoLnnca Ha KogoBbIN 3aMOK.



[logapok ¢ 3aaepKKoun

KombuHaumio n3 ungp X,X,...X4pg, OTNUPAIOLLYIO
3aMOK, OHa Bblbparna TakK, 4TO Ha MecTe C
HOMEpPOM | HaxoamTca nocnegHsasa undopa (N+i-
100)-ro umcna PuboHauun. [[Ona nogdopa
noaxogdauwero 4ucna N Knapa Hanucana
nporpammy Angd KOMMbiOTEpPa, BbIYUCNAKOLLYIO
nocrnegoBatenbHoO  4ucna - PuboHayuu, "n
BbIACHMNA, YTO 3a OOQHY CEKYHAOY Ha KOMMNbITEpPE
Kapna ynaetca Bblumncnutb 500 HOBLIX YKCen.



[logapok ¢ 3aaepKKoun

PoBHO 3a 5 cytok go Hooro roga Knapa
nepegana Kapny 3Ty nporpammy, coobuimna
NpaBunNO MOCTPOEHNA KOOOBOM KOMOMHaUUN W
dHadyeHne N=216000000. Moxetr nu Kapn,
BOOOLLE HE WCMOMb3ys KOMMbIOTEP, OTKPbITb
cend OO0  HacTynneHud HoBoro ropa?
(MpumevaHue: nocrnegoBaTenbHOCTb
dunboHavun onpenenseTcsa Tak: rnepBble ABa ee
aneMeHTa paBHbl 1, a Kaxgbl nocreayrowmnm
paBeH CyMMe ABYyX npeabiayLlinx.)



www.cryptolymp.ru



