ABAKA-CEHbOPBbI
Omeem cuumaemcsa sepHbIM, ecnu HalideHbl BCE npasunbHbie 8apuaHmMol u Hem HU 00HO20 AUWHE20

Lenbie u OpobHbIe leomempus Yucna
M3 Kycka TecTa Kpyraon
dopmbl Bblpe3aHbl 7

CKONbKO pa3 B nocnenosa-

TenbHocTu {an} an=[v2n + %]

Kpy*KO4YKoB paguyca 1. Kak
NMOKa3aHo Ha puc. (OHKM Kaca-

Hallaute HaumeHbluee
NPOCTOE 4YMCN0, CyMMa

10 (n=1,23,.) BCTPEHARTCA | \o1ca apyr Apyra WU BHELWHEN OKPYXKHO- | UMPP KOTOPOro ABAA-
umcno 57 ([x] —Hambonblwee | 1) Ocrapweecs TecTo cHoBa packa- | eTcA HeYeTHbIM CoCTas-
LEN0e HNCAIO, HE NPEBOCXOAA- | 131 B Kpyr. HaitamTe ero paauyc (Ton- | HbiM Yncnom.
Wwee x) WMHa TecTa Ha NPOTAMKEHUU BCel 3a-
[ayn OAMHAKOBaA).
CKO ary-
CKoNbKO  peweHnit  umeet | B Bbinykiom vetbipexyronbHuke ABCD 'g‘g}:‘be; JIBRAXH Tx
o - - © ’
20 YpaBHeHMe 20{x}+17[x] | nsBectHo, YTO AB,i\C 48, /DAC = 66°, 100<n<10000, 4ncno n
=20177 ZCBD = ZDBA. Hangute £BDC
penntca Havn — 1007
Vi B TpeyronbHuke ABC ZA= 20, ZC = 40°. Hanpure Bce  Takne
Yemy paBHO 3HauYeHue [ 1] + HaTypasibHble Ynucna n u
MpoBeaeHbl buccektpuca AL (Le BC) n
30 [\/E] + [\/5] + -+ npocTble uyucna p, 4To
/395512 BHewHAA 6uccektpuca CN (NeAB). An+p3=3np?
[V9999]: Haaute ZCLN '
Hangwute Bce Takue HaTypanb- | ABCDEFG — paBHOCTOPOHHWI BbINyK- o
o Haliaute Bce npocTtble
40 Hble N, YTO CYLLEeCTBYIOT HaTy- | NbIn  CEMMUYrONbHUK. WM3BEeCTHO, u4To 18 KOTODLIX Bo+1 —
panbHble yncna k Takue, uto | LA = /D=168° n /B=sc=108°. | P A P p
TOYHanA NATan CTeMeHb.
{Vn} = {¥n+k}. Haiigute ZF.
HaH TpeyronbHMK ABC, B KOTOpOM
AC=3, /ZB=60°. 0O603Hauum 3a N
TOYKY KacaHMA BHEBMWCAHHOMN OKPYX-
Halloute BCe TakKMe napbl | HOCTW, Kacalolleicsa cTopoHbl BC, ¢ npo- | PewnTe B HaTypasibHbIX
50 oyHkunn  f,g: R = R, uto | gonkeHnem ctopoHbl AC. U3BECTHO, YTO | Uncnax ypaBHeHMe
fix+fAly))={y}+e(x) LEHTP BMMCAHHOW OKPYXKHOCTU Tpe- | 7*+13Y=27
yronbHuka ABC, cepeauHa cTopoHbl AB
M Touyka N nexaT Ha OAHOM MPAMOMN.
Hanaute, yemy paBHa cTopoHa AB.
BepuwuHbl Kyba ¢ pebpom 1 obpasyioT 8 HavnauTe sce HaTypant-
Mycte X1 =1 W X1 = Xn + | npaBUAbHBIX TPEYrOAbHUKOB. NOCKO- rible N, AfIA KoTopbix Bee
X CTM, B KOTOPbIX NIENAT 3TW Tpeyrosib- | o e dmeia 30°
60 {—”} + 2 pna nz1. Bblunc- ’ P PeY MOXHO pa3buTb Ha
n HUKM, pa3buBaoT Kyb6 Ha yacTwu.
rpynnbl 0o 3 4ucna,

JINTb X2017.

Hanante ob6bém 4acTu, copepikallen
LEeHTp.

npounsseaneHnAa 4YnMcen s
KOTOPbIX OANHAKOBbLI.
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Anzebpa

Komé6u

Pa3Hble 3a0ayu

10

BepwwnHa A TpeyrosbHWKa
ABC coBnagaeT c BepLUMHOM
napabonbl y=x%, a TOUKKU B 1
C nexaTt Ha napabose Tak,
4yTO OTpe30K BC napanneneH
ocu OX. Mnowaab Tpeyrosnb-
HUKa ABC paBHa 64.
Haligute ganny BC

ABTOOYCHble OMNEeTbl MMET LUecTU3HaY-
Hble Homepa oT 000000 go 999999. buner
Ha3bIBaeTCA MPU30BbLIM, €C/IU B HEM €eCTb
ABe noapaz naywme umdpbl, OTAMYAOWM-
ecs poBHO Ha 5. CKONIbKO cyLiecTByeT npu-
30BbIX 6UNeTOB?

CKONbKO cyllecTByeT ynopAgoYeHHbIX
Tpoek (a, b, ¢) HaTypanbHbIX YnCen, He
npesocxoaawmx 17, Takmx, uto obe pas-
HOCTU b—a n c—b 6onbwe 3,u xoTA Obl
oAHa 13 HUX paBHa 4?

20

MNocnepoBatenbHoOCTb  Le-
nbix uncen {an} 3apgaHa ycno-
BuAMM  01=2016, ay_y + 2
=n’-n+1 npu n=1. Haigute
a100.

Ha pocke 13x13 paccTtaBneHbl 13 He 6blo-
wmx Apyr apyra nagen. MNpu  Kakom
HanmeHbllem k B 1tobom KBagpaTe kxk 3a-
BEA0MO HanaeTcsa XoTa bbl ogHa NagbA?

Matwa xo4eT 3aN0NHUTb KNeTKM Tabaunupl
2x3 KpecTMKamm 1 HOIMKaMu Tak, 4Tobbl
aTa Tabsmua paspesanacb Ha TpPU AOMU-
HOLLKWN: OAHY C ABYMSA KPECTUKAMM, OL4HY
C ABYMA HOJIMKaMU U OAHY C KPeCTUKOM
n Honukom. CKoNbKMMK cnocobamu 3To
MOMHO caenatb?

30

Ona HekoToporo N B Bblpa-
wenun  (g+b+c+d+1)V  ot-
KpblNM CKOBKM 1 npusenu
noaobHble cnaraemsie. Mo-
NlyYeHHOe BbIpaXKeHue co-
aep»xano posHo 1001 oaHo-
yneHos. Haliante N.

CKOMIbKMMM cnocobamy MOXKHO OTMETUTb
5 pébep B nonHOM rpade Ha 6 BeplIMHaXx
TaK 4TObbl OTMeYeHHble pPébpa He obpaso-
Ba/IM HX OAHOFO TPEeyrosibHUKa?

MHoxecTtBo X coctouT M3 n>3 4ucen.
Okasanocb, YTo Ans NobbIX pPasHbIX a,
beX MmoxHo nogobpatb Takoe ceX (oT-
JIMYHOE OT a U b), uTo cpeaHee apudpme-
TUYECKoe a, b 1 ¢ Takxke nexut B X. Mpu
KaKOM HaMeHbLUEM N 3TO BO3MOKHO?

40

KaKylo o/IMHY MOXKeT UMeTb
CTOPOHa PaBHOCTOPOHHErO
Tpeyro/ibHMKa Ha Koopam-
HaTHOM NNOCKOCTH, Y KOTO-
poro KoopAauHaTbl BCex Bep-
LMH yA0B/IETBOPAIOT PaBeH-
ctBy X3+3xy+y3=1?

B komnaHum 13 20 yenoBek HeKoTOpble
3HaKOMbI gpyr ¢ apyrom. OKas3anocb, 4To
cpeaun nobbix 13 yenoBek 3ToOM Komna-
HWUM YMUCNIO Nap 3HAKOMbIX OL4HO U TO XKe.
CKO/MIbKO BCErO Map 3HAaKOMbIX MOMKET
6bITb BO BCEM KOMMNAHUK?

KBagpaT co CTOpOHOM 2V2 1 OKpys-
HOCTb pagnyca 3 UMEeT ObLWKI LEeHTp.
Kakoe Haubosbluee 3HaYeHWE MOXKET
MMeTb NpousBedeHMe pPacCTOAHUIN OT
TOYKU OKPYXHOCTU O0 l-IeTpréX BepLWwuH
KBagpaTa?

50

MocnepoBatenbHOCTb  (an)
3aZlaHa TaKMMM YCI0BUAMMN:
a1=0, a.=1, ap=a,+1+t1 npu
HEYETHbIX NPOCTLIX P, a A4N1A
COCTaBHbIX N ap=1+a4, rae d -
- HanbonblWNN aenuTens n,
OT/NYHBLIN OT n. Hangute
Hamnbonbluee a, Npm n<100.

B o4HOKpPYroBom TypHMpE y4acTBOBaIM
2n KomaHg,. locne oKOHYaHUA TypHUpPa
OKa3asioCb, 4YTO Yy KaXgolh KomaHAabl
YMCNO HUYBbUX PaBHO ymcay nobea. Mpu
KaKUX N TaKOe BO3MOXKHO?

s
Mana 3agyman yron o, 0<oc<5, W Hanucan

Ha TPEX KapTO4YKax 3HayeHwuA sin o, cos
om tg o (Ha KaxKaoW KapToyke -- 04HO).
KapToukn oH pasgan no ogHon Maue,
TaHe u Cepéxke u nonpocun onpege-
JIUTb, KOMY A0CTa/IOCb 3HAYEHUE KaKoW
TpuroHomeTpuyeckon oyHKumMn. Korga
nana OTBEPHY/CA, AeTW CKasanu apyr
OPYry, KakMe 4ncna y HUX Ha KapTouKax,
HO [ae nocne 3Toro cBow GYHKLUMIO
cmorna onpegenutb Tonbko Mawa. Yto
MOrN0 6blTb HanMMcaHO Yy Heé Ha Kap-
TO4Ke?

60

BeuiecTBeHHble uncna by,
by, bs, c1, 2, 3 — KO3pduuu-
€HTbl B TOXAecTse

Xo— XP+x* — X3+x°— x+1 =
(x*+b1x+c1) (x> +box+co) (x> +bs3
Xx+c3). Hangure
bici1+bacr+bscs.

2017 WKONbHMKOB Yy4acCTBOBaAM B OJUM-
nuage c Asyma Typamu. Kaxaplli WKONbHUK
Mor Bbl6paTb OAWH U3 ABYX TYPOB WM NpPU-
HATb yyacTve B o0b6boux. Ha Kaxgom Type
YYaCTHWMKKM MoAyyanu uenoe ymcno 6annos
oT 0 go 40. OKasanocb, 4YTo cpeaHuin bann
BCcex paboT paseH 20. Pe3ynbTaToOM LIKO/b-
HWKa cumTaeTca 6ann ero paboTbl, ecn oH
y4yacTBOBa/ B O4HOM Type, U NIyULINA U3 ABYX
6annos, ecnn B oboux. CpeaHnit pesynbtat
BCEX LWKOAbHMKOB paBeH 14. Kakoe
HaMMeHbllee  KO/NMYEeCTBO  Y4aCTHUKOB
MOT/10 y4acTBOBaTb B 000MX Typax?

HaTypasnbHble yncna a<b<c<d TakoBbl,
YTO KarkAble TPU U3 HUX — CTOPOHbI Ty-
MOYyro/ibHOro TPeyroabHUKa. MNpn Kakom
HaumeHbLlem d 3TO BO3MOXHO?




OtBeTbl CEHBOPBbI

Yenbieu | - eomempusi Yucna Anzebpa Kom6u Pasble 3a-

OpO6HkbIe dayu
10 5 pa3 V2 997 8 409510 81
20 1 24° 8 7986 7 18
30 661650 80° n=1, p=2 14 1773 5

N - TOYHBIC o
40 - 132 2801 NG 190 97

Takux He cy- P N = 3k, V5-1
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