COPOK CEJAbMOMU
TYPHUP TOPOJ/IOB

OCEHHIU TYP

3AJIAUN, PEIIEHNS, KPUTEPUU



OI'JTABJIEHUE

BazoBblit BapuaHT, 8 — 9 KITACCHI, PEITEHMST . o .ttt ettt ettt e et e e e e e e 3
Bazosbrit BapuanT, 10 — 11 KJIACCHI, PEIIEHMS ..ttt e ettt et et e eee e 5)
CJI0XKHBIH BAPUAHT, 8 — 9 KJTACCHI, PEITIEHIIST .« ettt ettt et et et e e e e et e e eee e 8
Croxabrit BapuaHT, 10 — 11 KIACCHI, PEITEHIIT . . .t v tttt et et e e e et e e eaeee s 14
BazoBblit BapuaHT, 8 — 9 KIIACCHI, KPUTEPUH .+« o o ttte ettt e et e et e e e e 24
Bazosbrit BapuanT, 10 — 11 KJIACCHI, KPITEPUI ottt vttt e et e e e e e e 25
CJIOXKHBI BApUAHT, 8 — 9 KJTACCHI, KPATEPTIIL .« e ettt eetee ettt et ee e e e e e e e 26
Croxubrit BapuaT, 10 — 11 KIACCHI, KPUTEPHH ... oottt tttt et e et e et e e 28
Tabnma COOTBETCTBUASA OIECHOK T OAJIIIOB .« .ottt ettt e e e e e e e e e e e e et 30
CTaTHCTHKA OTICHOK . . ottt ettt ettt et e e e e e e e e e e e e e e e e 31



Ba3zosslii Bapuant, 8 — 9 Ki1accel

1 (4 6amma). B xaacce xagrcdud pebénok 2060pum npasdy moavko 6 onpedesérmnvie onu Hedeau, npu-
YEéM HUKMO He 2060pum npasdy dsa dnsa nodpad. Ilepsozo, 6mopozo, mpemuvezo u 4emeépmoz0 anpes
Y Kaotcdozo pebénka 6 Kaacce cnpocuiu, bydem au on 3aempa 2060pums npasdy. Ilepsozo anpeas «dax
omeemuau 6ce demu 6 KAacce, 6mopo20 — NOA0SUHA, MPembe2o — mpemsb. Kakas wacmov Kaacca cka-
3aaa npasdy wemeépmozo anpens?

(I'eopeuti Kapasaes)

OTBer: %. Bamerum, 9o 1 anpeis Bce coyraiu (Tak KaK HUKTO HE TOBOPHUT IIPABJLY JIBA JIHST HOJIPS).
Suaunt, u 2 anpeJis Bce cosrasu. [lojoBuHa 3 HUX OTBETHIIA «HET», BCE OHM 3 alpesisd CKa3aJju [pPaB/Ly,
mosToMy 4 ampesisd OHM JITAJIH, & 3 alpesis TOXKe CKa3au «HeT». Bropas MmojoBHHA OTBETHIA «Jla», BCE
OHU 3 ampeJis JIraju, HO TPETh U3 HUX (% OT 001Iero Yucsa) 3 anpess CKa3aal «HeT», M09ToMy 4 arpe)ist

oHM ckazaJn npapay. OcTajabHbIE 3 alpesis CKa3a Il «/1ay», TO €CTb 4 ampesisi OHN JIraJjIu.

2 (4 6amma). Jlopoza om nynxkma A do nywkma B udém cravana no wocce, & nomom no mponumke.
Ilems u Bacsa odnospemenno eviwau nasempeywy dpye dpyey u3 nynwkmos A u B coomsemcemeenio u
scmpemuaucy na wocce. Ha caedyrowuts dens onu cnosa 00Ho8pemMento vt nascmpewy dpye opyey,
no menepv Ilemsa — us B, a Baca — u3 A, u cno6a 6cmpemusucy na wocce, no 6 6 kM 0m mecma
suepawnets ecmpevu. Mssecmno, wmo Ilems u Bacsa xodam no wocce kancdvidl co c80etl nocmosnmot
ckopocmuwro, npuwém Ilema — e 1,5 paza 6vicmpee Bacu, a ma mponunke ux cKopocmu CHUNCANOMCA 6
0010 u mo oice wucao pas. Ha kaxom paccmosanuu om A onu ecmpemuauct 6 nepebill dens ?

(JTodmuna Cmuprosa)

OtBet: 18 kM.

Pemenne 1. [TocTpouM BMECTO TPONUHKHU IIOCCE U YIJUHUM €0 TaK, UTOOBI BPpeMs IPOXOKICHUS
9TOr0 yJacTKa OBLIO TeM Ke caMbIM. Terneph MOXKHO cunuTaTh, uTo [leTss u Bacs oba jHg numm HaBcTpedy
JPYT APYTY 1O oJHOMY Irocce. Pa300béM ero Ha ngaTh paBHBIX dacTeii, Torma [leTa oba mauga mpoxoamt
Tpu JacTu, a Bacs — gBe. 3HAUNT, pacCTOSHUE MEXK/Iy MECTaMU UX BCTPEUH COCTABJISIET OJIHY YacCTb, TO
€CThb JITMHA KaXKJI0i JacTu paBHa 6 kM, a [leTd B mepBblii Jienb mporest 18 K.

Pemenne 2. Ilyctb nepBas BcTpeda pedsaT cocrosiiach B Touke M, a BTopas — B Touke N, Torja
MN = 6. [lockonbky Bacs uner B 1,5 paza meennee Ileru, [lersa na Bropoit nennb 10it1eT j10 Touku M
B 1,5 paza ObicTpee, yem Bacsa B nepsbiii jienb. [Iycrs Baca B aToT momeHT Haxojurcsa B Touke K.
[Ipoitaennsiii Baceit k sTomy momenty myrs AK cocrasisier torga 1 : (1,5-1,5) = % nytu [leTn B iepBbIit
JleHb, TO ecTh AK = ZgA]\J . 3a ocraBieecs 10 Berpedn Bpems [lers mpomén paccrosaune M N, a Bacs —
paccrositme KN = MN : 1,5 = 4 (km). Takum obpazom, KN+NM =446 =10 = AM — AK = gAM,
orkyma AM =10-9:5 =18 (gm).

3 (5 6amnoB). Kaemuamas npamoyzosvras docka nokpuima domunowramu 1 X 2 6 dea caos (kaotc-
daA NOAOBUNKG DOMUHOWKY PACNOA0NACERA Had 00HoT KaemKkol docku). Haszoeém domunowry eeprrezo
CA0A 0CODOTE, ecau € NOAOBUHKU AEHCAM HA 08YT JOMUHOWKAT Pa3HbLT Hanpasierul. Q0A3aMeAbHO AU
KOAUMECTNBO 0Co0T domunower 4émmo?

(Tamvana Kasuywna, Bopuc @penkun)

OTBeT: 00s13aTENBHO.

Pemenne 1. Oxkpacum ropusoHTaIbHBIE JOMUHOIIKNA HUYKHEIO CJI0sI B O€JIBIi I[BET, & BEPTUKAJIbHbBIE —
B 4€pHBIi. KeTKr JoOMUHOIIIEK BEPXHETO CJIOA OKPACUM B IIBeTa KJIeTOK 1o HuMu. Ocobble TOMUHOIIKI
1 TOJIBKO OHU OyyT nByxXiBeTHbIME. ObImee ancyio 6eIbIX KJIeTOK BePXHEro cJiost 96THO (UX B J[Ba pasa
GoJIbIlle, YeM MOPU30HTAIBHBIX JOMUHOIIEK B HUZXKHEM CJI0e). SHAYUT, U KOJMIECTBO GEJIbIX KJIeTOK Ha
JIBYXIIBETHBIX JIOMHHOIIKAX YETHO, & 9TO U €CTh KOJMIECTBO OCOOBIX JTOMUHOIIECK.

Pemenue 2. 3amerum, 910 OT J1I000T0 pasdbMeHns: JOCKU Ha JIOMUHOIIKNA MOYKHO HEpeiiTn K JI0o-
My JIDYTOMY TIOCJIEJI0BATEIHLHOCTBIO 3aMeH Takoro Bujia (Oy1em HasbiBaTh MX (DJIUMAME): HAXOJUM JBe



JIOMIHOIIKH, 0Opasyomue KBajapar 2 X 2 u y obenx MeHseM HarpaBjeHue (CM., HAIPUMED, CTaThIO
E. Kaprosa n K. Koxacsa «Pasbuenns na nomuno u dyHkimm Beicorbl» B «KBanre» Ne6 3a 2010 rog. ).
B cnyugae, korya oba cjiogd, TOKPBIBAIONINE JIOCKY, OJIMHAKOBBI, 3a/lada OYEBHUIHA — OCOOBIX JOMUHO-
meK Het, To ecTb uX ) — "érHoe ymcsao. OcTasoch TPOBEPHUTh, UTO TOC/e JII0O0ro (hJIuia B HUKHEM
CJI0€ KOJIMYECTBO OCOOBIX JIOMHUHOIIEK HE MEHSETCd. 3aMETHUM, UTO €CJIU JOMHUHOIIKA IEeJTUKOM JIEXKHUT
Ha paccMaTpuBaeMOM KBajpaTe 2 X 2, To OHa Heocobasi U OCTaHeTCsT TaKoBOM mocse dunia. Ecan xe
JIOMHHOIIIKa 3a/1e3aeT Ha TaKoi KBaJIpaT OJHON KJIETKOM, To mocie unia eé cTaTyc MeHsaeTcss — ocobast
CTaHOBHUTCsI HEocoboit, n HaobopoT. Ho Takux 3aje3arommux JOMUHOIIEK JIHOO deThipe, JInbo jBe, JI0O
HU OJTHOM, MTO3TOMY YETHOCTD YHCJIa OCOOBIX JJOMUHOIICK IpH (DJIUIIe HE MEHSIETCS.

4 (5 6amnoB). Kaowcdoe wucao namypasvrozo pada bapon Mionxzaysen nokpacun 6 cunud, KpacHbil
aubo beawili yeem (sce uysema npucymemeyrom). On ymeepotcdaem, wmo cymma a06ux 99 KkpacHvix
CAQRAEMDIT — CUHAA, G CYMMA 006 99 CunUT carazaemulr — Kpachas (caazaemuvie 8 KaHcdol cymme
He 0ba3amenvHo pasauyns). Mozym au caosa bapora 6vms npasdot?

(Muzaun Eedokumos)

OtBert: moryT. Hammpumep, eciin KpacHble — 9TO BCe YUCIa, Jafonme octaTok 1 mpu geiaerun Ha 100,
CHHHMe — Bce 4Yucjia, jatomune octatrok —1 mpu jesterun Ha 100, a Gesibie — Bce ocTalibHBIE.

3ameuyanme. Moo B34TH J11060#1 fesmmrens k uauciaa 100, Gombmuit 2, u ciesarh KPACHBIMU BCe
YUCJIa, CPABHUMBIE ¢ 1 110 MO0 k, CHHUME — BCE YUC/IA, CpaBHUMBIE ¢ —1 110 Mojysio k, a Gebimu
— Bce ocrasbhble. Tak kak cymma 100 gmcen, cpaBHUMBIX ¢ 1 110 Mojy/tio k, jenutcd Ha k, TO cymMMma
99 Takux guces OyJ/ieT cpaBHUMa ¢ —1 IO MOJYJIIO Kk, TO €CTh, CyMMa JIIOObIX 99 KpacHbIX YUCEsT CUHSIS
(anasormaHo, cymma JO0ObIX 99 CHHUX 4Yncesl KpacHas).

5 (6 6ammoB). Cywecmeyem au makol ocmpuil Yy20a o, 4MO HEKOMOPULT NPAMOYLOALHUK MONHCHO
paspezamsv na pasHobOKUEe MPaneyuy, y karcootl us Komopuir ecmv yzon of
(Ez0p Bakaes)

Orser: uer. [Ipemnosnoxkum nporusuoe. fcuo, uro 90° /o — 1esoe yucsio (Tak Kak B BEPIIMHE MPsi-
MOYTOJIbHUKA, CXOJIUTCS HECKOJILKO OCTPBIX YIJIOB). PaccMoTpuM Bee TOUKH, B KOTOPBIX CXOJSTCS YTJIbI
HECKOJIbKUX TPallCIUil.

CyMMa yTJIOB, CXOJSAIIUXCS BO BHYTPEHHUX TOUYKax, paBHa 360°. UeTbipe u OoJibIlle TYIIBIX YIJIOB B
TaKOIl TOYKE CXOJUThCA He MOXKET — TOrja oHu He Oombine 90°, TO ecTh He TYIIbIe.

Tpéx TynbIX yIJIOB B TAKOI TOYKe TOXKe ObITH HE MOXKET: BeJIb TOI/[a JTUOO TaM HET OCTPBIX, U KarK bl
Tymoit paBer 120°, a ocTpsrit pasen 60°, aro HeBo3MoxKHO (90°/60° — He 1€710€ YKCII0), TUOO €CTh OCTPHIE,
HO OJIMH OCTPBIH 1LTI0C ofuH Tymoi paBer 180°, u B «ocrasiuxcs» 180° He 6ojiee 0IHOTO TYIOTO yIJIa,
MIPOTUBOPEYHE.

Ecimm TynbIx yrioB jBa, TO U OCTPBIX JBa, BEJb TYIOW U OCTPHIi Jal0T B cymMmme 180°.

Bosmozken cityvait, 1 Korja TyHbIX yIJIOB He OOJIBbITIE OJTHOTO — €CJIM TOYKA BHYTPHU CTOPOHBI OJTHOM
U3 Tpallennii, OCTPBIX yIJIOB TaM TOTJia HE MeHbIIe OJHOr0. 10 Ke POUCXOJUT B TOUYKAX, JIEXKAITUX HA
rpaHuIle TpAMOYTOJIbHIKA, HO HE B €r0 BePIIMHAX.

Hakowerr, B BepImnuax mpsiMOyTroJIbHAKA CXOJAATCI TOJTBKO OCTPbIE YTJIBI.

CrieioBaTeIbHO, BO BCEX TpAIeIUIX BMECTe YUC/I0 TYIBIX YIJIOB MEHbIIe Yucjia ocTpbix. Ho B Karxk moit
TpaNenuy 9IcJI0 TYIBIX YITIOB PABHO YHCIy OCTPBIX. [IpormBopeune.

Bameuanme. OkasbiBaeTcs, paspe3aTh Ha paBHOGejpeHHble Tpanernun (6e3 TpeboBaHWs PABEHCTBA
UX OCTPBIX yTJIOB) MOYKHO JIF00O# MHOTOYTOJILHUK — CM., HaIpuUMep, perienne 3ajaqu 67346 Ha caii-
Te problems.ru wim pemenne 3aja4un Ne 13 3a04unoro Typa /IBaJaroil oJiuMIua bl 10 TEOMETPUN WM.
1.®.1lapeiruHa Ha cajite geometry.rul (aBrop 3a1aun Ajekceil 3acaaBCKuii).


https://problems.ru/view_problem_details_new.php?id=67346
https://problems.ru/view_problem_details_new.php?id=67346
https://geometry.ru/olimp/2024/2024_zaoch_sol_rus.pdf
https://geometry.ru/olimp/2024/2024_zaoch_sol_rus.pdf

Bazoserii BapuanT, 10 — 11 kaaccel

1. B pad caesa nanpaso cmoam xkopobku ¢ nomepamu 1, 2, 3, ... B nux no ovepedu kaadym wucaa
1, 2, ..., 2025. B xaoscdotli xopobke kastcovie 06a 4ucaa 00adHcHbL 6bimd 83aumHo npocmol. Ouepednoe
YUCAO KAGOEMCA 6 CAMYIO ALBYIO U3 PA3PEUERHBIT KOpobok. Bee wucaa pasaostcuiu.
a) (2 6amma) Ckoavko wuces nonaio 60 6mopyio Kopoory?
0) (2 6ammta) Croavko wucea nonaio 6 mpemuio Kopooky?
(Anexcandp Ilanosanos)

OrBersr: a) 14 uuces; 6) 7 auced.

B nepByio KOpoOKy, OUeBIJIHO, MONAJIET JINHUIIA U BCE IIPOCTHIE YuciIa, MeHblmme 2025, a cocTaBHBIE
qrcIIa Ty/Ia MOIHACTh HE MOTYT.

Bo BTOpYI0 KOPOOKY He MOKET HOIACTh UHCIIO, Jejdlneecsd Ha JBa PA3INIHBIX HPOCTBIX, TaK KaK
KBaJIpaT MEHBINEro M3 3TUX IIPOCTHIX HONa ObI clofa pambine. 1109TOMy B 3Ty KOpPOOKY MOIAIyT B
TOYHOCTH KBaJIPaThl MPOCTBIX YHCes, He Tpespimaontie 2025 = 452, Dro umena 22, 32, 52, ..., 432
nx 14.

B TpeTbio KOpoOKY IOy T CJIeAyIoNye IoNapHble TPOU3Be/ICHIs 0C/Ie/I0BATEILHBIX IPOCTBIX UH-
cem: 2-3,5-7,11-13, 17-19, 23-29, 31 - 37, 41 - 43. Jloxazkem 310. Uncso 6 Tyaa morma/iaer, MyCcTb TaM
YIKe JIeXKAT TUCIR P1Pa, P3Pds - - - » Pok—1Dok, B CICIYIONIIM Ty/Ia ToHaaeT anciao A.

B pasioxennn A y4acTBYIOT LHPOCTBIC UHC/IA, HE MEHDBIINE Pogy1. TUCIO P3; ., HOUAJAET BO BIOPYIO
KOPOOKY, Tak 4T0 A PaBHO 0O Py, |, OO Poky1P2k+2. SAMETHM, UTO JJIsl IPOCTBIX dHCe, MeHbIX 50,
Poes1 > Pok+1D2kr2. JefCTBUTEIBLHO, STO HEPABEHCTBO PABHOCUILHO HEPABEHCTBY D3, > Dogta, HO
52 > 7, a 7% yxe Gombine naxke 47. Ilostomy A = popi1Dokro.

Bameuanne. Ha camoMm jiesie HEPaBEHCTBO P2 > P,y BEPHO BCEIJIA, YTO CJIeJlyeT U3 M3BECTHOIO
nocrysnara beprpana: 2p, > pni1-

2 (4 6amma). B svnykiom namuyeorvruke ABCDE pasnoe cmopons AE, BC uw DE, a maxoice
pashol yeave A, B, C u D. Joxaosrcume, wmo mouxu A, B, C', D u E aeorcam na 00noti okpystcrocmu.
(Muzxaun Esdokumos)

N3 pasencts LA = /B u AE = BC caenyer, uro FABC — paBHOOe/ipeHHasT Tpallenus. JHAYUNT,
toukn F, A, B u C nexar Ha oaHO# OKpy)KHOCTH. AHajorn4dno toukn F, D, C' u B jexar Ha OHOI
OoKpy2KHOCTH. Tak Kak 9TH JiBe OKPYKHOCTH mMeioT Tpu obrue Touku F, B u C, 910 OfHA 1 Ta XKe
OKPY?KHOCTD.

3 (5 6amnoB). Ilo kpyzy cmoam 30 marvuukos u 30 desouex. Jlokascume, wmo moxcho ewbpams 10
Maavukos u 10 desouer mak, wmobv, Hukarxue 080€ U3 GLLOPAHHBIT HE CTOANU PAOOM.
(Anexcandp I'pubanrko)

Pemenne 1. Buibepem m1pou3BoIbHO 1epBOro pebenka. JIBurasich oT HEro 1o 9acoBoii cTpesike, OyieMm
BBIOUpATH KarKJIOTO BTOPOTO U OOBSIBIATH HE200HbLMU TIPOIYIIEHHBIX, 1TOKa He Habepérca 10 mereit
oxuoro moJa. [lycts B 5TOT MOMeHT BhIOpaHO, Hampumep, 10 magsaukoB u k < 10 meBouek. OObsaBUM
HErOJIHBIM CJIeJIyIomero no Kpyry. Ocrannch He paccMorpenubivu He Meree 30 — k — (10 + k) = 20 — 2k
JeBouek. Boibepem 10 — k (He GoJiee TIOJIOBUHBI) U3 CJIEYIONIUX J€BOYEK, HAUNHAS C TIEPBOil U3 HUX U
Oepst UX Yepes OJIHY, He oOpalliasi BHUMAHUS Ha MAJIbIMKOB.

Pemenne 2. Bynem noKa3bBaTh WHIIYKIUEH 110 1, YTO CPeIU 3n MAJBIUKOB U 3N JIEBOYEK, CTOSIIIX
0 KPYTY, MOXKHO BBIOPATH 1 MAJIBIUKOB U 7 JIEBOYEK, CPEJN KOTOPBIX HUKTO HE CTOUT PSIOM JIPYT C
npyrom. baza n = 1 oueBujna.

[Iycts yTBep:K Ienme JI0Ka3aHo i n— 1, JJoKaxKeM ero Jijist n. PaccMoTpuM Bce BO3MOXKHbBIE MECTEPKH
HOJIPSAJ] CTOSAIIMX JIeTell. 3aMeTUM, YTO He MOXKET BO BCEX IMIECTEPKAX ObITh 0OJIbINE MATBIMKOB (Tak
KaK, IPOCYMMHUPOBAB [0 BCEM MIECTEPKAM, MOJIY YU Obl, YTO U BCETO MAJIBINKOB GOJIbINE). AHATOIUIHO
HE MOYKET BO BCEX IIeCTEPKax ObITh Oouibllie JeBoveK. [losromy HaiiméTcs mecTépka, Tje JeBOYEK He



MeHBIIIe TIOJIOBUHBI, M AHAJIOTUYHO HANJIETCS MEeCTEPKA, T/le MAJTLYMKOB He MEHbIIEe TTOJIOBUHBI. /[BUTasch
OT TEPBOI M3 HUX KO BTOPOH 1O KPYyTy, Mbl HAJIEM IIECTEPKY, /€ POBHO 3 MAJIBYUKA U 3 JICBOYKMU.
3aMeTnM, 9TO CpeJIn OCTABIINXCs JeTeil (BHe BHIODAHHOI 1MeCTEPKN) MOXKHO HAfTH n — 1 MaJbIUKOB 1
n — 1 7geBovek, He CTOAMUX PAJIOM (IO IPEITOIOKEHUIO WH/LYKIIUH ), BBIOEPEM HX.

Teneps paccMOTpUM B BBIJIEJIEHHON IECTEPKE HYETBEPBIX JieTell, He crodmux ¢ Kpaio. Cpeanm HUX
HaiiryTcs JiBa peOEHKa PasHOro 10Jia, He CTOSINME PsiJioM (BO3bMEM JIBYX KpailHUX JieTeil, a ecum OHU
OJTHOTO TI0JIa, TO CPEJIN JIBYX JleTell, CTOAIINX IIocepeInHe, BO3bMEM pebEHKa JAPYToro moja n 1006aBUM K
HeMy KpaifHero peGeHKa, He CTOAIIEro psiioM). JTo6aBuM 9THX IBOUX JieTell K y7Ke BBIOPAHHBIM, TTOJIY IUM
HCKOMOE.

Pemenue 3. 3anymepyem jereit 1o dacoBoit crpesnke unciaamu 1, 2, 3, ..., 60 u pazgesum Ha TPH
TPYIIBL: TIepBasg — HOMEPa KOTOPBIX MMEIOT OCTATOK 1 OT JieleHus Ha 3, BTOpasd — HOMepa KOTOPBIX
UMEIOT OCTaTOK 2 OT JieJIeHUs Ha 3, TpeTbd — HOMepa KOTOPBLIX jedrcd Ha 3. B Kaxkmoit rpyrie 20
YeJIOBEK, M €CJIM XOTs Obl B OJ[HOIW I'pyIIe MaJbIUKOB U JIEBOYEK MOPOBHY, TO 3aJiada peleHa — HaJo
IIPOCTO BBIOpATh 3Ty rpyiiry. Hade HaligyTesa aBe «coceaHue» TPYIIIbI, B OIHON U3 KOTOPBIX OOJIBIIIE
MaJIBYUKOB, & B Jpyroii — 6osbie jgeBodek. [lycrs 310 mepBag m Bropas rpynmbl. Bygem mnocrernenHo
3aMEHSATH B IIEPBOIl IPYIIIe JIIOAEil OJTHOTO 3a JIPYTUM Ha Jiiojieil u3 BTopoil rpymmbl: Nel na Ne2, nmorom
Ned ma Neb, morom Ne7 ma Ne8, m 1. m. Ilpm kaxKkmoit 3aMeHe UMCIO MaJIBIMKOB B M3MEHSIEMO IepBOi
rpymie MeHsercs He 6osiee yeMm Ha 1. Tak Kak M3HAYAJbHO UX OBLIO OOJIBINE TIOJOBUHBI, & IOCJE T0JI-
HO¥ 3aMeHBbI MCXOJIHOI I1epBOil IPYNIILI HA BTOPYIO MaJbYMKOB CTAHET MEHbINE MOJOBUHBI, B KaKOU-TO
IIPOMEKYTOUYHBIIT MOMEHT MbI IOJIyYUM MCKOMYIO I'PYIILY, B KOTOPOIl MaJbYUKOB U JIEBOYEK ITOPOBHY.

Pemenne 4. /lokaxkem, 9T0 MOXKHO BbIOpaTh jazke 14 geBouek u 14 maiabaukoB. [llabiorom HA30BEM
28 MecT «4depe3 1», To ecTh HAOOP MecT Bujga m, m—+ 2, m~+4, ..., m+ b4. Illabyion HazoséMm «», ecian
B HEM OoJibIlle JIeBOYeK, U «M» — ecyiu B HEM OOJIbIIIE MAJIBIUKOB.

Ecmm ner mabsiona, B KOTOPOM MAJIBYMKOB M JEBOYEK MOPOBHY, TO JIOJKHBI CyIIECTBOBATL U «M»-
mabiion, u «/I»-mabaon (wHave, cymmupyst (ycpeHsisi) O BceM M1abJIoHaM, TTOJIY YN Obl, 9TO BCETO B
Kpyre GoJibIlle MaJbIUKOB Win 6oJibiie JeBouek). Torma Haiiyrces jBa «cocegHux» mabiioHa pasHOro
Tuna — ckaxkeM, «M»-1mmabaon n, n+2, n+4, ..., n+54 u «/Iy-madbmon n+1,n+3, n+5, ..., n+5H5.
Hasee pBuraemcs oT ojaHOro mabJioHa K JPYyroMy, KayKJIbIM XOJOM 3aMEHssl OJIHOTO YeJOBEKA Cpen
TeKyIuX 28: a UMEHHO, CHaJaJIa CJBUHEM 1 + 54 B n+ 55, 3areM n+ 52 B n+5H3 u 1. 1. B mpomexxyTkax
y Hac OyJIyT IMOJIy4aTbCs y2Ke He MabJIOHbI, HO MO-TIpe:KHeMy 28 dYesioBeK, He crodimue psaiaom. [locite
KasKJIOTO XOJla JHCJIO JeBOYEeK B BBIOpAHHBIX 28 pebsTax m3MeHsieTcs He Oojiee deMm Ha 1. 3HA4IUT, B
KaKO-TO MOMEHT MBI [TOJIy9UM HAOOp U3 28 4UesIOBEK, B KOTOPOM MAaJIBIMKOB ¥ JIEBOYEK IIOPOBHY (Tak
KaK M3HAYAJIBHO OBLIO 0OJIbIIe MAJIBINKOB, & B KOHIIE HOJIbIIE JIEBOYEK ).

4 (5 6amnos). [lems u Baca nodowsu x docke, u Ilems napucosan na netl HECKOALKO OKpystcHoCmed

C PABAUNHDIMU YEHMPAMU, NOKPACUE KAHCOOT UEHMD KPACHULM UL curum ysemom. Okas3arocs, 4mo

eCAU KaKue-mo 06e OKPYACHOCINU Kacatomes opye opyea, mo 06A3aMesvHO BHEWHUM 00PA30M, NPUHEM UL

yenmpovr — pasznozo ueema. Beezda au Bacs moocem 3amenumo karcoyo oKPYHCHOCTG KA HOBYIO ¢ MeM

OICE YEHMPOM MAK, 4WMOBBL BUNOAHANOCH YCAOBUE: ECAU KACAAUCH OpYe dpyea 06e CMapble OKPYHCHOCIAU,
MO COOMBEMCMBYIOULUE UM HOBBIE TROHCE KACAIOMCA, HO YIHCE GHYMPEHHUM 00Pa30M?

(Muzaun Cesmaosckui)

OtBer: Bcerma. [lycts Ry, ..., R, — paauycbl «KpPacHBIX» OKPY>KHOCTEH, a 71, ..., I, — PaIUyChl
«cuHnX». BospMéM R > max(ry,...,7,) U 3aMEHUM OKDYKHOCTH C pajuycamMu R; Ha OKDPYKHOCTH C
pajuycamu IR 4 R;, a OKPY?KHOCTH C PaJIIyCaMy 7; Ha OKPYKHOCTH C pajauycamu R — r;. Ecam crapble
OKPYZKHOCTH € paguycamu R; u r; Kacauucs, 10 R;+r; = d;; (r1e d;; — pacCTosHnue MezK 1y UX [EHTPAMH).
J171s1 COOTBETCTBYIOMIX HOBBIX OKpyKHOCTEl nomyunM (R + R;) — (R —1;) = d;;, TO €CTb OHI KacaroTCs
BHYTPEHHUM 0OPa30M.

Hartsi 1o 970 MOXKHO TIPEJICTABUTDH ceOe TaK: Mbl PABHOMEPHO Pa3J/lyBaeM Bce KPacHbIE OKPYKHOCTH
U OJHOBPEMEHHO CJyBaeM CHHHe (C TOH K€ CKOPOCTBIO), TPUIEM KOIJa KaKas-TO CHHsIsI OKPY?KHOCTD



«CXJIOIIBIBAETCS» B TOUKY, Jlajiee OHa CHOBAa HAYMHAET pacTH (¢ Toit ke ckopoctbio). [Ipu smom Bee Kaca-
HUS BCE BpeMAd COXPaHAIOTCA, & B MOMEHTDI CXJIONBIBAHUN BHENIHUE KaCaHUs 3aMEHAIOTCS Ha, BHYTpEHHUE.

Bamedanue. XOTsI 3TOTO U He TPEOOBAIOCH, MOYKHO JOOUTHCS TOTO, ITOOBI €€ N HUKAKUX HOBBIX
KacaHuil He TOSIBMJIOCH (MeXKJly KPACHBIMU U CHHUME OKDY’KHOCTSIMH HOBBIE KacaHWsl He BOSHUKHYT,
a ecJIn BIPYT KOCHYTCsI MEXKJy CODON CHHUE OKPY’KHOCTH (WMJIM Ke KPACHBIE), TO 9TO Oy/yT BHEIITHIE
KaCaHWs, U UX MOXKHO u36exKaTh, emié yBegndus R).

5. Tabauya n X n 3anosnena yesvimu wucsamu om 0 do m mak, wmo u 6 Kaxcdol, cmpoke, U 6
Kaotcdom cmosbue 6ce wucaa pasiustosl. Hazosém xkaemxky mabauyv, YIaTHON, ecau 6 obseduneruu eé
CmpPoKu u e€ cmoabua ecmpevaromces ece wucaa om 0 do n.

a) (3 bata) Kako60 Hauboabuiee 803 MONHCHOE KOAUMECTNEO YOUUHHIT KAEMOK?
0) (3 6amma) /lokaosrcume, wmo KOAUNECTNGO YOGUHDIT KAETNOK YEMHO.

(Anexcandp I'pubanrko)

a) Otser: n? — n.

Omenka 1. JlokaxkeMm, 9TO B KaxK/10if CTPOKe eCTh HeyIadHas KjaeTka. [Ipemooxkum, 910 B HEKOTOPOI
CTPOKE OTCYTCTBYET KaKoe-TO 4ucjo a u3 Habopa 0,1,2...,n, a Bce KJIETKH B Hell ynadnbie. Torma B
KazKJIOM CTOJIOIE ecTh Yucyao a. Takum obpaszom, B 1 — 1 cTpOKax YUCIIO @ BCTPEYAETCS N Pas3, a 3HAUNT,
B KaKOI-TO CTpPOKe OHO 3ammcano 6ojiee OJIHOTO pasa, uTO MPOTUBOpeduT ycjaosuio. (CiienoBaTenbHo,
YIQ4HBLIX KJIeTOK He Gojbiie n? — n.

Omnenka 2. 3aMeTnM, 9TO B KAXKJIOM PsIJIy OTCYTCTBYET POBHO OJIHO U3 PA3PEIIEHHBIX TUCET, 8 OCTA b
HbIE BCTPEYAITCS 110 OHOMY pagdy. OUueBuIHO, K/IeTKa HEY/IatdHa TOI/Ia 1 TOJIBKO TOT A, KOTJIa OHA, JIEXKUAT
Ha TepecevyeHnn CTPOKM M CTOJIOIA, B KOTOPBIX OTCYTCTBYeT OJIHO M TO 2Ke umcJo. [lycTs umemo ¢ or-
cyTcTBYeT poBHO B k; cTpokax. Torma B Tabsmmie n — k; 9uces 4, IO9TOMY OHO OTCYTCTBYeT POBHO B k;
cronbnax. Cie10BaTe/IbHo, KOJMIECTBO HEYIAIHBIX KJIETOK paBHo ki + k3 + ... + k2.

Bamerum, uro kg + k1 + ...+ k, = n. 3uaaur,

kg +ki+.. +k —n=ko(ko—1)+k(ki—1)+...+ky(k,—1) =0

(Ka)K,ILO@ CJjlaraceMoe HeOTpHHaTeJIbHO). CJIe,ILOBaTeJII)HO, YAa4dHbIX KJIETOK HE OoJIbIIe n2 —n.

ITpumep. B Tabiuie Ha pucyHke HEYIAUHBI TOJIHKO KJIETKHU TVIABHOW JTUATOHAJIN.

1 2 3 n—1 n
2 3 4 n 0
3 4 5 .. 0 1
n—11| n 0 n—-4 | n-3
n 0 1 n-3 | n-2

6) B pemennsx 1 u 2 Mbr 6yjieM ucrosib3oBarh 0603HaueHus u3 «OueHKn 2» IMyHKTA a).

Pemenne 1. Yérnocts uncna k3 + k? + ... + k2, ouesumno, pasua uérnocru kg + ki + ... + k, = n,
To ecTh 4éTHOCTH 12, I109TOMY KOIMYIECTBO yIadHBIX KJIETOK YETHO.

Pemenne 2. Knerka ynadnasi, eciii B €€ CTPOKe U CTOJIOIE OTCYTCTBYIOIINE YUC/Ia pas3Hbie. B crpokax
C OTCYTCTBYIOIIUM HYJIEM, HAIIPUMED, TAKUX KJIeToK ko(ki + ...+ k,), 1 aHATIOTUYHO JJist JIPYTUX TUCET.
ITosTomy oOlee KOJIMYECTBO yJadHBIX KJIETOK PaBHO cyMMe npoussefenuit k;k;, rme i # j. Ho sro
yIBOCHHas cyMMa IpomusBeneHuit k;k;, rue ¢ < j, To eCTb 4ETHOE UHUCJIO.

Pemenne 3. Eciin ynaanabix kirerok 0, To 3agada pemena (0 — aérHoe qmcio). Mnade myers (z,y) —
yJadHasi KJIeTKa (T — HOMep CTPOKH, y — HoMep crosibia). [locmorpuMm Ha eé cTpoky. B Heit HeT poBHO
OJTHOTO KAaKOTO-TO umcja u3 Habopa 0,1,2...,n, mycTb 970 a. 3HAYNT, B CTOJIOIE Y €CTh YUCTIO @, IMYCTh
OHO HAXOJWUTCS B KyeTKe (X, y). Torma B cTpoke Ty HET KAKOro-TO JpPyroro 4ucia, mycrb b. Tak kax
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b He paBHO a, TO B M3HAYAJILHON CTpOKe x ecTh uncyio b. [lycrb oHo mMeer KoopauHaThl (,7%g). Torma
OYEBHUJIHO, UTO KJeTKa (Zg,Yyo) — yJadHasd. Eé u comocraBuM ncxoHOM yaadHoil kietke (x,y). Tak Mbr
pa3obbéM yaadHble KJIeTKU Ha Iaphl.

J171s1 KOPPEKTHOCTH HAJI0 MPOBEPHUTH, YTO HUKAKON KJIETKE HEe COMOCTABUTCS OHA ¥Ke caMa (9To oue-
BUJIHO, TAK KAK COIOCTABJIEHIE TIPOUCXOJUT MEXK/LY PA3HBIMU CTPOKAMME), ¥ YTO KJIETKE ¢ KOOPIUHATAME
(20, Yo) COMOCTABUTCS KIIETKA ¢ KOODJIUHATAMHA (T, Yy). DTO TOXKE ITOHSTHO.

CiioxHbIit BapuanT, 8 — 9 KJacchl

1. B 12-3naunom wucae A mobwvie dee cocednue yudpot 0bpasyrom 06YaHauHoe npocmoe Hucio, npu-
wém 6ce amu 11 NPocmuiT wuces pasiuHoL.
a) (2 6amma) Ha xaxyro yudpy okanvwusaemes wucao A?
6) (2 6amna) IIpusedume npumep makozo wucaa A.
(I'eopeuti Kapasaes)

a) OrBer: Ha 9. /IBy3HavHbIe IPOCTHIE YUC/IA HE MOIYT OKaHUMBaThCs Ha 2, 4, 5, 6 win 8. Tlosromy
[IPOCTOE IUCI0, HATHMHAOIIEECsI ¢ TaKO MU PhI, MOXKET CTOATH TOJIBKO B Hadase A. OcTalbHBIX IIPOCTHIX
JIBY3HAIHbIX unces (HadmHatomuxcs Ha 1, 3, 7 mwiu 9) Toasko 10 — sro 11, 13, 17, 19, 31, 37, 71,
73, 79 m 97, Torma Bce OHHM JIOJKHBI OBITH MCIOJIB30BaHbL. [Ipm srom Ha 9 HauymHaercss ToOJBKO 97,
a OKaHdImBatoTca Ha 9 jBa umcia — 19 u 79, nmostomy oano u3 guces 19, 79 crout B KoHIle unciaa A.

6) OrBer: Hanpumep, unciao 417971137319.

2 (6 6ammoB). B wemwvipéryzorvruke ABCD yeave B u C pasnw 120°. Ha cmopone AD nawnraco
mowka, us Komopoti 0CmasvHble Cmoporsl 6udkbl Nod pasHvLMu yeaamu. Hatidume yzon meorcdy duazo-
HAAAMU YEMBLPETY20NOHUKA.

(Muzaun Esdokumos, Aaexceti Bacarasckui)

Oger: 60°. ITycts O — touka Ha cropone AD u3 ycnosus. Torna ZAOB = Z/BOC = ZCOD = 60°.
Haee MOXKHO JIefiCTBOBATH IO-PAa3HOMY.

Pemenue 1. Ilycts T' — rTouka nepecevenus: nuaronaseir ABCD. Ilpogmum snyan AB u DC' o
nepecedennst B Touke K. OnHu mepecekyTcsi, Tak kKak yriabl B u C' pasabr 120°, npuaém /K = 60°.

Bamernm, uTo deThipéxyroabunk A K CO puucannbiii, Tak kKak ZAKC + ZAOC = 60° + 120° = 180°.
Torma ZKCA = ZKOA. Ananornano getbipéxyrobauk DK BO srucanusiit u ZKBD = ZKOD. Tlo-
stomy /KCA+ /KBD = /KOA+ ZKOD = 180°.

Torna B wernipéxyrompuuke K BTC cymma yrimos KC'T u KBT pasua 180° u /K = 60°, oTtkyna
ocrasimuiics yroa BT C pasen 360° — 60° — 180° = 120°, To ecTb yroa MexK 1y auaroHajssmu pasen 60°.




Pemenue 2. PaccMoTpuM 1MOBOPOTHYIO TOMOTETHIO € 1eHTPOM (O, sIBJISIONLYIOCS KOMIIO3UINEH TTOBO-
pora Ha 60°, epeBossiiiero npsimyo OA B upsmyto OB, u romorerun ¢ Koddhunuernrom OB/OA. Tlpu
9TOi MOBOPOTHOI roMoTeTnn Touka A mepexonut B B, npsimasg AB — B nipsimyto BC' (yros Mexk/1y HUME
o ycsioButo paser 60°), npsmast OB — B npsimyto OC, Touka B nepecedenns npsvbix AB u OB — B
TOYKY IIepecedeHrs 00pa3oB 3TUX MPIMbIX, TO ecTb B (') npsimasg BC' — B npsamyo C' D, npsamas OC — B
upsamyto OD, Touka C' nepecevenus npsimbix BC' u OC' — B Touky D. [losromy npsimas AC' nepexout
B IipsaMyto B D, ciieioBaTe/IbHO, YO MeXK/ly HUME pasen 60°.

3. V Hawu u Muwu ecmsv xeadpammnas mabauya 100 x 100, 6 xasrcdoti kaemxe xomopoti cmoum Aubo
naroc, aubo munyc. Hawa u Muwa no ouepedu evruéprusarom: Tawa — ewé He SLUEPKHYMYIO CMPOKY,
a Muwa — ewé ne sviuepkHymoili cmoabey, noka He 0CMAHEMCS 6Ce20 00HA HESLIMEPKHYMAA KACTKA.
Ecau 6 meti cmoum naoc, mo eviuepan Ilawa, a ecau munyc — Muwa. Moaaa au mabiuya oka3amves
makoti, wmo 6 amoti uzpe, kmo 6wt €€ nu navwunanr — Hawa usu Muwa, — cnocob 2apanmuposams cebe
no6edy UMeEmcs
a) (2 6amma) y mozo, KMo rodum 6mopvim;

6) (5 6amma) y navunarowezo?
(Bopuc @penkun, Anexcel 3acarasckud)

a) OrBer: Morua. Pacemorpum Tabuiuity, rjie TUIIOChI i MEHYCBI PACCTABJICHBI B MIIAXMATHOM MOPSIJIKE.
[IycTh UIpoK, KOTOPBIi XOUT BTOPBIM, KazK IbIM X0JIOM BBIYEPKUBACT PsiJl, IIEPECEKaIoNnii IJIaBHYIO Trua-
TOHAJTb, COCTOSIILYIO U3 «€r0» 3HAKOB, B KJIETKE, KOTOPYIO MePeJT STUM BBIYEPKHYJI €0 TPOTUBHUK. Toraa
HIOCJIeTHsISI HEBBIUEPKHYTas KJIETKa JIEXKUT Ha 9TOI JMaroHasu, TO eCTh IPUHOCUAT 00y BTOPOMY.

6) OTBer: He MoOIIA.

Pemenne 1. [Ipeanonoxxum, yro y Ilamm ecTb BBIUTpHINTHAA CTpATErus, KOrJa OH HaYMHaeT. Toraa
B urpe, rje [lamma XoauT BTOPBIM, MyCTh OH UTHOpUpPYyeT mepBblii xox Mumm (6yaro ero He ObLIO) U
IPUMEHsSIET CBOIO BBIUTPHINIHYIO cTpaTternio. Cremas c¢Boit mocsieanuit xom, [lamma Moxker caurarh, 910
9TO OH HAYMHAJI, ¥ TOJIBKO ceituac Muiiia ¢jiesraa TOT caMblil X01, KOTOPBIil Ha camoM Jiesie y Mutim ObLt
[EePBBIM. 3HAYUT, TYT CHOBa Bbiurpaer llama, a ne naunnasmunit Muria.

Bapwuarusa pemenns 1. [Ipenosioxkum, aro y Ilamm ecTb BBIMIPHINIHAA CTPATErusi, KOTJa OH HaIH-
HaeT. Torma B urpe, rie [lama XoauT BTOPBIM, IIYCTh OH JIEMCTBYET 110 CBOEN BBIUTPBINTHON CTpaTernm,
Jlejiagd CBOM HEPBBIA XOJ 110 9TOW CcTpaTeruu, & BTOPOH XOJ — TOT, KOTOPBIA HaJI0 C/eJaTb B OTBET Ha
nepBbIit X0 Murm, un Tak gasee (TO eCTh KayKblil pa3 OH Kak Obl 3alla3/IbIBAET ¢ OTBETOM, OTBeUast Ha
6osee parnuii xox Mumn). Torga [lamma Berurpaet, 0TBETHB CBOMM HOC/IETHUM XOI0OM Ha, [TPE/IIOCTIe HIU
xo71 Murn (1mockosibKy mocaeqauii xo Murim yke He mMeer 3HAUEHUsI — He BaXKHO, CJIEJIAH JIM OH JIO
xoja [Tammm win mocste).

Pemenne 2. Hazosém Tabimiry, Jijisi KOTOPO# Cr1ocod rapaHTUPOBaTh cebe 1mobdery mMeeTcst y HaunHa-
IOIIEro, KTO ObI 9TO HU ObLI, xopowed. JJoKaxKeM CJIe/IyIONLyIO JIEMMY.

Jdemma. Fcau cywecmeyem xopowas mabauua S pasmepamu (n+ 1) X (n+ 1), mo cywecmeyem u
xopowas mabauya T pasmepamu n X n.

[Iycre amst Tabauner S HaunHatomuii [lama mobexkgaer, BHIYEPKUBASA MEPBBIM XOIOM CTPOKY d, a
HadnHaomuit Muria nmobexkjaer, BBIYEPKUBadA IMePBbIM X0JI0M cTojioer b. Paccmorpum Tabsuiy 1' pas-
MepaMu n X 1, MOJYyYeHHYIO n3 S BBIYEpKUBAHUEM CTPOKH a U cTojiba b. /lokaxkeM, 9T0O B Heil CHOBa
BBINTPHIBACT HATUHAIONINIA.

B camom nene, ecan nadmHarormuii — [lama, 1o jajist Tabauibl S OH BBIYEPKHYJI ObI CTPOKY a, W
ecau 661 Muma B orBer Bbluepkuys crosber b, Ilamra Bcé paBno cymesn Obl Bbiurpath. Ho mpu sTom
Kak pa3 ocraysack Obl Tabsmmra T, u [lamra kak pa3 HadnaaeT. AHAJIOTHIHO pa3dbupaeTcs Caydail, Koria
HaunHatomuit — Murra. JlemMma mokasana.

[Ipemmnookum Tenepnb, UYToO CyIecTByeT Xopoiias Tabsmia pasMmepamu 100 x 100. Vcnoab3oBaB j1em-
My 99 pas, mojyunM, 9To CyIIecTByeT Xopolas Tadsuia padmepamu 1 X 1. Ho B Takoit Tabsmmie crout



JINIITb OJTUH OIIPE/JIEJIEHHBIN 3HAK, U €CJIN 3TO ILIIOC, TO Beerja BeimrpaeT [lama, a ecom munyc — Mwuma,
TO €CTh TabJIUIA HE SIBJISIETCS XOPOIIEll, TPOTUBOpEYHeE.

Pemenue 3. PaccmoTpuM JiBa citydas.

1) B mabuuie ectb crosber u3 onaux MunycoB. [lycrs naunnaer [lama. Torma Mura Berurpaet, ecym
He Oyzier BbruépkuBarh 1ot crosber ([lama 3a 99 X008 He CMOXKET BBIYEPKHYTH U3 HEIO BCE MUHYCHI).

2) B kaxx10M crosbie ecth xoTst 661 oue 1toc. [Tyers naunnaer Muma. [lama MbiciieHHO oTMedaeT
110 OJTHOMY ILTIOCY B KaxKJjioM cToJiore. [loka ecth cTpoku 6e3 oTMeueHHBIX ILTI0COB, [larma BhraépKuBa-
eT ux. Korga onn 3akoHYaTcs, KOJIMYECTBO OCTABIIUXCH OTMEYEHHBIX ILTIOCOB Oy/IeT PaBHO KOJIMYECTBY
octaBimxcsi ¢Tpok (Muma KarxK[IM XOJIOM BbIYEPKUBAJ POBHO OJIMH OTMEUYEHHBIH ILIIOC), TO €CTh B
KazKJIOM CTPOKE W KarKJOM CTOJIOIE OCTAHETCs 110 OJHOMY oTMedeHHOMY 1utocy. asee Ilamma kax ibrit
pa3 BBIUYEPKHUBAET CTPOKY, COJEPXKAILYI0 OTMEYEHHBIHN TITI0C, TOJIHLKO YTO BBIYepKHYTHIN Murieii. B pe-
3yJIbTATE B KOHIIE OCTAHETCs KJIETKa C OTMEYEHHBIM ILJTIOCOM, TO ecThb Bhiurpaer [larra.

Pemenne 4. IIycrs naunnaer Ilamra. [TokazkeM, 94T0O y HEro ecTh BBIUTPBINIHAS CTPATETWS B TOM H
TOJIBKO TOM CJIydae, eC/Id UMeeTCsa CTPOKA U3 OJHUX ILIFOCOB.

Ecnu Takas ctpoka ecTh, To mycTh llarmma e€ He BeraépkuBaeT. Torma B KOHIE OCTAETCH KJIETKA ITOM
CTPOKH, & B Heil croutT maioc u Ilamra BeIMTpbIBaeT.

HaobGopor, mycTsb B Kazk10it cTpoke ectb MuHyc. Jlokazkem, aro Mura MoXKeT [1eificTBOBATDH Tak, UTO-
ObI BCE BpeMsi COXPAHATH 9TO CBOUCTBO (TOr/Ia B KOHIIE OCTAHETCS KJIeTKa ¢ MUHycoM 1 Murira Bbrpaer).
[IpeanosioykuM TPOTUBHOE M PACCMOTPUM TIEPBBI mar, korja Muria ne MOXKeT ¢/ie/1aTh HY2KHBII X0/, a
MMEHHO: KaKoil Obl CTOJIOEIl OH He BBIYEPKHYJI, ITOABUTCS CTPOKA U3 OJHUX ILIIOCOB. Toraa /s Ka10ro
cTOJIONA eCTh CTPOKA, COMEpzKAIasi POBHO OJUH MUHYC, TPUIEM MMEHHO B 3TOM CTOJIOIE. DTH CTPOKU
Pa3JIMIHBI JIJIsI BCEX CTOJIOIOB, ITO3TOMY BCEro CTPOK He MeHbIle, deM cTosio1moB. Ho mocse xoma Ilamm
BCEro CTPOK Ha 1 MeHbIIe, YeM CTOJIOIOB — IIPOTUBOPEUNE.

AHaﬂOFI/I‘IHO ,ZLOKa?)bIBaeTCﬂ, YTO €CJ/IM HaduHaeT MI/IH_Ia, TO y HETro eCTb BI)H/IFpI)IHIHaEI CTpaTeFI/IH B
TOM M TOJIBKO TOM CJIyvae, KOIJla UMeeTCsl CTOJIOeI n3 ojJHnxX MuHycoB. Ho eciim ecthb Takoit crosderr, To
HE MOXKeET 6bITb CTpOKI/I 13 OJHUX IIJIFOCOB. HOSTOMY €CJIn €CThb BbH/IprH_HHaH CTpaTeFI/IH y HaYNHAIOIIIETO
Murmi, To He MOXKeT OBITH BBIMI'PBIINIHON cTparernn y HadnHaromiero Ilamm, aTo n TpeboBaIoCh.

4. a) (2 6amma) B mpudesamom uapcmse n 2opodos. Uean-uapesuy cmpoum dopoeu no 00not (cra-
waaa dopoz nem). Kaorcdwd pas on ewbupaem d6a 2opoda, 1e coeOuHEHHBLT Hanpamyro dopozotl, paccmo-
AHUE MeAHCIY KOMOPLIMU HAUMEHDUWEE, U COEQUHAEM, UL NPAMOAUHETHOT dopozotl. Cmpoumervcmeo
3AKAHYUBAEMCA, K0204 CMAHOBUMCA B03MONCHVIM NPOETAMb U3 A100020 20p0da 6 A10060T (HANPAMYIO
uau wepes dpyeue 2opoda). O6azamenvHo Au Hukakue dée nocmpoennvie dopoeu He 6ydym nepecexamo-
cA 6He 20p00087
6) (6 6ammoB) Tom owce sonpoc, ecau Kaxrcoud pas eubupatomes 06a bauscatiwur dpyz x dpyey 2o0poda,
MEACAY KOMOPHLMU HEB03MOdICEH Npoe3d (dasice wepes dpyeue 20poda,).

(Anexceti 3acrascrui)

a) OtBer: He obs3arenbHO. [Ipu pacmookeHUN roOpoJIOB, KaK Ha PU- o
CYHKE CITpaBa, cHavaJ1a OyJ1y T IPOBEIeHbI CTOPOHBI KBaIpaTa (B KAKOM-TO
HOPsIJIKE ), TIOTOM 00€ €ro JMaroHaJIM, a 3aTeM HOCJIeIHsIs JI0pora.

Bameuanme. llmeercss KOHTpIpUMED W BCErO € YeThIPbMs ropojamu: derbipexyroabank ABCD c
AD =CD > BD > AC > AB = BC.

6) OtBer: obGst3aresibHO. [Tpeno/IoKUM TIPOTUBHOE — OBLIM TIPOBEJIEHDI JIBE MEPECEKAIONIHECs BHE
ropojios joporu: cuadaia AC, a morom BD.

Tora 510 16O JraroHa/ N BITYKJIOro Yerbipéxyrosbauka ABC' D (niepssiii ciy4aii), 6o A, B, C, D
JIe’KaT Ha OJHON mpsiMoii (Bropoit ciy4aii). [lepen nposegenmnem moporn BD ropona B u D ne Gblian
CBsi3aHbI HUKAKUM IyTéM. Torma xorst 661 0T OfHOTO u3 HuX (mycTb D) Heb3si OBLIO J0€XaTh JI0 J10-
poru AC'. To, aro Bmecro joporu BD He Oblia mposefeHa Hu ojaHa u3 jgopor AD, C'D, o3nadaert, 9To
AD > BD, CD > BD. llepen nposeerunem jgoporn AC ropoma A u C Toxke He OBLIN CBA3AHDI Ty TEM.
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Torma xorst 661 opun u3 Hux (mycrs C') wHe 6buT coequuén ¢ B. To, uro Bmecro goporn AC' He Gblia
nposejiena jgopora BC', oznavaer, uto BC > AC. 3uaunt, BC' + AD > AC + BD. Ho, kak u3BecTHO,
B 9EeTBIPEXYTOJBHUKE CyMMa, JIBYX IIPOTUBOIOJIOKHBIX CTOPOH MEHBIIE CYMMBI JHAroHaJIell, TO9TOMY B
[IEPBOM CJIydae cpaly MoJIydaeM IMPOTUBOpeUne.

Bo Bropom ciaydae, tak kak AC u BD mnepecekatorcs u AD > BD, CD > BD, to ropoma A u C
Jle’kar BHe oTpe3ka BD u 1o pasuble croponbl oT Hero. Ho Torma nepasencrso BC' > AC HeBO3MOXKHO,
Tak Kak B jiexxut BHyTpu orpe3ka AC.

Bameuanme. Coyuait, korga ABCD — BBIIYK/IBII 9eTBHIPEXYTOJBHUK, MOYKHO pa300paTh HEMHOI'O
unade. [Tycrs nposesens! ero guaronaan AC' u BD. Y 5T0ro 4eTbIpéxyrojibHIUKa €CTh HEOCTPLIN yroJi,
oynem cuntarhb, 9To 310 yroa B. Torma AC' > AB, AC' > BC. B MoMeHT HIpOBeIeHHSI JUAroOHaIN
AC roposia A u C' He OBLTH CBSI3AHBI IIYTEM, MTOITOMY KAKOW-TO M3 HUX He OBbLI CBs3aH ¢ B — ImycTh,
narnpumep, A. Torma mepes M yke ObL1a ub0 poBejieHa jgopora AB, oo A u B ObLu coeInHEeHbI
nyTém. Ho mockosbky A u C' ceiidac mo-npeskKHeMy He COeIUHEHBI IyTEM, TO IepeJl 3TUM J0JIKeH ObLIa
ObITH TakzKe Iposejena jubo jgopora BC, ymbo nyTtbh, coempunasomuit B u C. Ho Torma A u C' yxe
CBSA3aHBI IIYyTEM, IPOTHBOPETHE.

5 (10 6amnoB). Jokaoicume, wmo npu HeKomMopom namypasvrom N cmpozo mesncdy coceonumu Ky-
bamu N3 u (N + 1)3 nazodumesa posno 1000 mounvixr xeadpamos.
(Anexcets Toanvizo)

[Tompobyem Haiitu nogxongamee N sBHO, IpuuéM OyaeM uckath ero B Bujge N = k2. UToObI OHO
YJIOBJIETBOPSJIO YCJIOBUIO 33/[a4H, JOCTATOYHO BBITIOJIHEHNSI HEPABEHCTB:

(K* 4+1000)* < (k* + 1) < (k* + 1001)*.

(Torya crporo mexty Kybamu (k)2 u (k*+1)3 6yner posno 1000 keaaparos: (k3+1)%, ... (k3+1000)%.)
PackpbIB ckOOKHU, TIOJTYIHIM:

kS + 20002 + 1000% < kS + 3k* + 3k% + 1 < k% + 2002k + 10012,

Brrarem us Beex uacreit k8 u nomemum Bee wacru ma k3. Tlosyum:

100\° 3 1 10017
2000 + (7> <3k+E+E < 2002 + R
Torna Takoe uucyio k, aro 3k = 2001, To ectb k = 667, TIOJXOIAUT, TIOCKOILKY HIPU 9TOM K, OUEBUJIHO,
(A0)? < gy 34 L,

Npea pemenns 2. Konmuectso kBajgparos mexiay N° u (N + 1) pasHo umc/y IesbIX TOUeK Ha
unreppase (N3/2 (N 4 1)3/2). O6ozmaumm wepes L = L(N) sror unrepsan u uepes | = [(N) — ero
mmnmy. OdeBmno, Besmanna, [(N) pacTér, I HeTPYIHO JOKA3ATH, YTO OHA PACTET €O CKOPOCThIo v/ N, TO
ecTh He 04eHb OpicTpo. KommuecTso nesbix Touek una L(N) pasuo nubo [I[(N)], mbo [I[(N)] + 1.

[TycThb 7 — MPOM3BOJIbHOE JIOCTATOYHO HOJIBINIOE HATYpaibHOE uncio (3mechk 7 = 1000). Haiiném Takoe
narypanbaoe N, uro r—3 < [(N) < r, roraa na unrepsase L(N) nexur 1160 7, 6o r— 1 LesIbIX TOUEK.
Eciui ux r, T0 BCE MOJIyIMIIOCH, B TPOTHBHOM CiIydae paccmorpuM uaTepBas L(N +1). MoxHO caurars,
9TO JIJIS HErO TAKYKe BBITOJTHACTCS HEPABEHCTBO 1" — % < (N +1) < r, cOOTBETCTBEHHO, HA HEM TaK¥Ke T
win 7 — 1 nessix Toyek. Ho ecim 661 ux 66110 1 — 1, 170 Ha 06beaunernn uarepsasos L(N) u L(N + 1)
JIe3KaJI0 OBl TOJIBKO 21 — 2 TeJible TOYKH, TOTjIa Kak ero jmuHa 6osbiie 2r — 1. IIporusopeune. (Otmenbao
HAJI0 PACCMOTPETH CJIyUail, KOIJIa OJINH U3 KOHIIOB HHTEPBAJIA TEJIbIi, HO 9TO TOXKe HeCI0:KHO). OcTasioch
JIUITH 3aMeTuTh, 910 ducjio 1000 gpocTaTouHo OOJIBIITOE JjIsi HAIIUX Ie/Ie.
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6. V Ilemu ecmv 60 xapmouex ¢ nomepamu om 1 do 60, na wascdold nanucarno deticmsumenvroe
wucao. 3a odun eonpoc Bacsa moocem svibpamo aobve 17 nomepos u yanamov y Ilemu cymmy wucea wa
Kapmowkax ¢ amumu womepamu. Moocem au Baca 2apanmuposanio onpedesumsv Cymmy wucens 1a, 6Cex
60 xapmourazx, 3adas
a) (3 6amma) ne boaee 30 sonpocos;

0) (4 6amma) ne 6oaee 20 sonpocos;
B) (5 6ammoB) e 6oaee 10 sonpocos?
(Anexcets Toanwieo)

OTBet: MOXKeT BO BcexX Tpéx myHkTax. [lepsbie jiBa Bompoca Beerna Tpatum Ha 17 + 17 = 34 qucia u
y3HaEM UX CYMMY, OCTaloTcs 26 ducelt.

a) Pacrniosoxkum ocrasrmecst 26 9qucest o KPyry W y3HAEM CYMMY KayKJIbIX 17 TOAPST WYX U3
Hux 3a 26 Borpocos. CiokuB 9tn 26 0TBETOB M 1MOJENB Ha 17 (Tak Kak KarKJ0e YHC/IO MOCIUTAHO B
obreii cymme 17 pas), Mbl y3HaeMm cymmy 3tux 26 ancest. U Bcio cymMMy ToKe y3HaeM, IPUOABUB TI€PBbIe
JBa oTBeTa. B mrore mMbl norparuim 2 + 26 = 28 BOIPOCOB.

6) Paszobbém ocrasimecs 26 ducen Ha JBa 6joka: u3 9 u u3 17 uucen. [lycrb cymMmbr B 91X 610KaX
COOTBETCTBEHHO paBHbI A 1 B. 3a 0JuH X0/ MOXKHO y3HaTh B (BbIOpaB Bech Bropoii 610k ). Temnepn, kak
B IIyHKTE &), PACIIOJIOKUM YHCJa BTOPOro OJIOKA 10 KDYy W Jjiajiee 3a XOJ Oy/eM y3HaBaTb cymMmy 9
YUCesT IepBOro O6JI0KA U 8 MOAPST WYX YUCEST BTOPOT0, KaXKJIbIi Pa3 BLIOUpas eIé He BhIOUpaBIIIeCcs
8 mojipsit waymmx yuces. Torga 3a 17 BOIPOCOB, CJIOYKUB MOJyYEHHbIE OTBETHI, Mbl Y3HAEM BEJIUIUHY
17A+48B, Tak Kak BO BTOPOM OJIOKe MBI ITlepebepéM Bce BO3SMOXKHBIE BAPUAHTHI 8 YUCET, WYX TTO/IPSIT,
1 KazKJIoe 9UCI0 BTOporo 0Ji0ka B 0011eit cymme OyaeT mocautano 8 pa3. Ho ciraraemoe 8 B HaM M3BECTHO,
orKyjia Haiiém A u morom A + B. B urore mbr norparuim 2 + 1 + 17 = 20 Borpocos.

3ameuanme. Fctb MHOrO pyrux Bapuantos pazbuenust 26 unces Ha 2 6JI0Ka, KOTOPbIE TO3BOJISIOT
YMEHBIIUTH YUC/I0 BOTpocoB. Hampumep, pa3odbném ux Ha jBa 0s10Ka: u3 10 uncen u u3 16 yucen. [Iycrs
CYMMBI B 9THX OJIOKax COOTBETCTBeHHO paBHbl A n B.

3a 10 Bompocos y3uaem cymmy A + 10B, npoBepsis Kaxkibiil pa3 1 4+ 16 qucesr — 1o oJlHOMY 9HCITY
nepBoro 0J10ka u Bce 16 1yuces nepsoro 6Ji0Ka.

3a 4 Borpoca y3uaém 2A + 3B, nposepsist KaxK /il pa3 b + 12 ducen — 910 5 duces1 mepBoro 6J0Ka,
KOTOPBIE CJIBUTAEM IUKINIeCKHN, U 12 dncest Broporo 6J10Ka, KOTOPBIE CIBUTaeM IuKandeckn (12-4 = 48,
TO €CTh BTOPOii OJI0K Oy/IeT MOJCIUTAH TPUZKIBI).

Haunee, naiiném B, sorancaus 2(A + 10B) — (24 + 3B) u nogenus nHa 17. Ilocse sroro Haiigém n A
(manpumep, Borats 108 u3 cymmbl A + 10B). B urore mbr norparuiu 2 + 10 + 4 = 16 Borpocos.

B) Pazobrém ocrasmmmecs: 26 uncen ux Ha Tpu Osioka: u3 b wuces, u3z 9 qucesn u uz 12 uncen. [lycrs
CYMMBI B 9THX 0JI0Kax cooTBeTcTBeHHO paBHbl A, B u C.

3a 1 Bompoc, B3sB 9HC/Ia EPBOIO U TPEThero 6JI0KOB, y3Haém A + C.

3a 4 Borpoca y3uaém 4A+ 4B+ C, mpoBepsist KaxK bl pa3 5+ 9+ 3 uucesr — 310 Bee b duces mepBoro
6J10Ka, Bee 9 uncest Broporo 6/10Ka 1 3 9Kc/ia TPeThero, KOTopble cABUraeM Iukjandecku (3 -4 = 12 kak
pa3 MOJIyIUTCs BeCh TpeTuii 6JI0K).

3a 3 Bompoca y3uaém 3B 4 2C, mpoBepsist Kax bl pa3 9+ 8 amcesn — 310 Bce 9 uncesr BToporo 0JI0Ka,
1 8 9KCesI TPEThero, KOTOPBIE CJIBUTAaeM MUKInIecKu (3-8 = 24, Tak 4ro Tperuii 610K Oy1eT MOJICIUTaH
JIBAZKJIBI ).

Hamnee, cioxus 9- (A+C)+2-(4A+4B+C)+3-(3B+2C), nonyanm 17(A+ B+ C), u, noxenus
Ha 17, y3Haem cymmy 3tux 26 umces. B urore mur norparuiu 2 4+ 1 4+ 4 4+ 3 = 10 Borpocos.

3ameuanwme 1. PojuTe b 0JIHOTO U3 y4aCTHUKOB, rpoccMeiicTep u mporpammuct JIvmutpuit fdkoBenko
HAIIE crtocod y3uaTh cymmy 60 dmcest Bcero 3a 9 Borrpocos. Bot ero perenne. Bynem nckars cymmy Beex
60 unces, yMHOXKeHHYIO Ha 17. MOXKHO CYUTATb, 9YTO Y HAC €CTh OOJIBIION KJIETYATHIN MPAMOYTOJILHUK
BbICOTO 17 1 ymrHO# 60, B KOTOPOM B KaKJI0OM TOPU30HTAJIBHOM sty MopsiL crosT Hammm 60 dnces (B
OJIHOM ¥ TOM K€ TIOPSJIKE, KarKJI0e YUC/I0 3aHUMAET KJIETKY) — TO €CTh, KayKJIOMY YHCJy COOTBETCTBYET
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cBoil crosber (B koropom 17 komwmii sroro umesa). Korga Mbl 3a1aéM BOIpoc 0 cymMMe Kakux-To 17
YUCEJT, MBI IIPOCTO BBIOMPAEM 110 KJIeTKe B 17 B COOTBETCTBYIONIUX CTOJIONAX U, HAIIPUMED, 3aKPAIABAEM
nx. Hamma mesib — 3aa1mb 9 BOIPOCOB Tak, YTOOBI 3aKPACHTh BECh HPSMOYTOTBHUK KA1y KIeTKY —
POBHO OjinH pa3). B KoHIle ocTaHeTcs: CI0KUTh BCe MOJIyYeHHble 9 OTBETOB U MOJEUTh UTor Ha 17.

[TepBBIM BOpOCOM y3HAEM CyMMY MEPBBLIX 17 duces u cpasy yMHOXKUM e€ Ha 16 — To ecTh, 3aKpacuM
GoJbIIoN KycoK pasmepom 16 x 17. ¥V nac ocranercsd Kycodek 1 X 17 u3 mepsbix 17 uucen (OTI0KHM
ero, OH HAM HPUTOJUTCS B KOHIIE) U MPIMOYTOJBHIUK pasMepamu 17 X 43. Huzke Mbr m306pasmim nx Ha
pucyuke. Hudpa, obBeéHHAST KPYZKKOM, O3HAYAET HOMED BOIIPOCA.

Tak, BTOpbIM BOIIPOCOM Y3HAEM cyMMy ciaeyronmx 17 quces (¢ 18-ro no 34-e) u ymuoxkaem eé ua 15.

Tperuit Bonpoc: y3uaém cymmy ciepyomux 17 ducen (¢ 35-ro no 51-e) u ymuoxkaem eé ua 11.

Bompocst ¢ 4-10 110 8-if 6y1yT Beerya BKI0YaTh B cebs 9 ocrasiuxcs duced (¢ 52-ro 1o 60-e). To ects,
K HEM HaJI0 BCerja J00aBIATh emmé 8 dncest (M JTOMHOXKATH CyMMY Ha HEOOXOIMMBbI HAM MHOXKHUTEJb).

Hanpumep, 9eTBEPTHIM BOITPOCOM MBI Y3HAEM CYMMY 9 TIOCJIETHUX YHCET ILTIOC CYMMY 8 TTPeIBIIYIINX,
1 YMHOXKHUM e€ Ha 6

Kak Bujgno m3 KapTuHKHU, 3aJaB 7 BOIIPOCOB, MbI 3AIIOJTHUM HTPAKTHYECKU BEChb MPIMOYTOJIHHUK
17 x 43: B HéM ocraneTcst HE3aIOJTHEHHBIM JIUIIb MPaBblil BepXHUN Kycoduek 1 X 9 u3 9 nocjenux auces
1 Kycouek 2 X 4, B KOTOPOM 110 JIBa pa3a 3alluCaHbl YUCIa ¢ 32-10 110 35-€.

Pazobbém oTmozkennblil Kycouek 1 X 17 mHa 7aBe wacTm: w3 13 m u3 4 gmcest, 1 8-M BOIIPOCOM y3HaEM
cyMMy 9THX 4 quces, duces ¢ 32-10 1o 35-e (MOJOBUHKU KycodKa 2 X 4) U IpaBoro BEPXHEN0 KyCOUKa
1 x 9. Hakomner, 9-m BorpocoM HalijiéM cymmy 13 dmces1 OTJIOZKEHHOTO KyCOUYKa M 9UCes ¢ 32-r0 1o 35-e
(BTOpOI#l 1OJIOBUHKH KycouKa 2 X 4). B urore «3akpaliien» BeCh UCXOIHbIHA MPAMOYTroibHEK 17 X 60.

Bameuanue 2. laTepecHo ObL1O OBl y3HATH, 38 KaKOe HAMMEHBIIEE UHCJIO BOIPOCOB MOXKHO HailTh
cymmy Beex 60 wmcesr (OTBET JKIOPU HEH3BECTEH).

Bameuanwme 3. lHTepecHO Takke, 3a KaKOe HAMMEHbIIee UNCJI0 BOIPOCOB MOYKHO y3HATH XOTSA OB
onHo n3 3tuXx 60 Ynces — HaAIpUMeDp, 3allMCAHHOE Ha MePBOil KapTouke. zKIopn yMeeT HAXOIUThH JlaKe 3
qncia 3a 8 Bopocos. C Ipyroi cTopoHbl, 3a 18 BOIPOCOB MOXKHO Y3HATH JIFOObIe KOHKPETHBIE 18 dmce.
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7 (12 6amroB). /lano namypasvhoe k. Ha cmose no kpyey sestcam n enewre 00UHAKOBHLT MOHEM,
maccamu 1, 2, ..., n 2. Bam uzsecmmo, wmo amu macco, udym no nopaoky, Ho Heussecmmo, no wacosot
cmpeake ual NPomus, U ¢ KaKko2o Mecma navunaromcs. OOHuM 636eWUBAHUEM PA3PEULGEMCA CPABHUMD
a0bvie dee Monemyl u Yy3namo, Kakas masiceaee. bapon Mionzeayzen ymeepotcdaem, wmo v, moodiceme
cdenamn k 63s6ewusanutl mak, 4mobvl no UT PE3YALMAMAM 2a4PAHMUPOSAHHO ONPEIEAUMD MACCY TOM.A
ovL 00Hot moremul. IIpu karxom naubosvuwem n crosa bapora 6ydym npasdot?

(Hsar. Mumpoganos)

OrBer: n =21mpu k =1 un = 2% — 1 npu ocraibHbIX k.

Coayuait k = 1 oueBusen. /lanee pazbepém ciyuait k > 1.

Anzopumm. Iyers n = 2% — 1. IlycTh y»Ke IIPOBEIEHO HECKOJILKO B3BCIIMBAHUI, HAPUCYEM CO-
OTBETCTBYIOIIHE UM CTPEJKH (OT MeHbIeii MOHETHI K OoJibIieii). Bymem caurarh, 9T0 MOHETBHI JeJIAT
OKPY’KHOCTb, HA KOTOPOIi JIeXKaT, Ha paBHbIE IPOMEXKYTKH JUIHHBI 1 (a caMu MOHEThI — TOYKH Ha 9TOii
OKPYZKHOCTH ).

[Iycts monernr A, B, C, D pacioJioxKeHbl Ha OKPYKHOCTH MMEHHO B TAKOM IHMKJIMIECKOM IOPSIIKe
(Bosmoxkno, A = D wim B = C') u uposejieanl crpesiku AC u ﬁ HazoBéM 3a30pom MexKLy STHME
crpesikamu obbepunenne qyr BC' u DA, a daunoti 3a3opa — jmuny waubosvwets u3 ayr BC' uw DA (jyru
OepEM «B TOM YK€ IUKJIMIECKOM IOPSIIKE», TO €CTh, HanpuMmep, jgyra BC He COAEp:KUT BHYTPH TOUEK
A u D). JokaxeM, 9TO «pa3pbiB» MeXKJy MOHeTaMu (TpaHuIla MeXKIy MOHETOH Macchl 1 M MOHETOi
MAacChl n) PACIoJIOXKeH BHYTpH 3a30pa (1o ecrb, Ha BC wimm DA).

B camom jiesie, mycTh pas3pbiB pacloJIO:KeH, HAIPUMep, Ha Jyre
CD. Tlpoitém 110 OKPYKHOCTH OT MOHETBI Maccoil 1 10 MOHETHI Mac- A
coit n (Macchl BCE BpeMsi GY/IyT BO3pacTaTh). B

B saBucumocTn or Hampap/eHEs, B KOTOPOM MJIyT MOHETHI, MbI B
OJIHOM CJTydae mpoiiiém caadasa D, a moroM B, 410 HeBO3MOKHO (Tak
Kak B < D), a B Apyrom ciaydvae mnpoiiém caadana C, a morom A, 9ro
Toxke HeBO3MOKHO (Tak Kak A < (). IlporuBopeune. Anajorudto, D C
pa3pbIB He MOXKeT ObITh Ha AB.

Temeps MBI TOTOBBI ONMUCATH caM aJrOPUTM. IlepBble JIBe CTpPeIKU BBIOMpPaeM <«IIOYTH IIEPIIeHINKY-

JIAPHBIMU», TO €CTh TaK, 9TOObI YeThIpe UX KOHIA JIeJIMIN OKPYKHOCTH Ha JIYT'H, JJIMHBI KOTOPBIX HE
Gousbre gem 272, Torma namHa 3a30pa MEKILy HUMHI OyIeT ToxKe He Gosblime uenm 2572,

Jlokaxkem, 9TO Jajiee MOXKHO JeJIaTh B3BEIINBAHNA TaK, YTOOBI MU-
HUMaJIbHAs JIJIMHA 3a30pa C KaxKJbIM Pa30M YMEHbIAJICsAd XOTs Obl B A
JBa paza. [leficTBUTe/ILHO, IIYCTH JJINHA 3a30pa MEXKLY 1@ u BD ne
npesocxout 2%. [lycts M — cepepnna (Wim movYTH cepejiiHa B CIIydae B

HeuéTHOl ymnbl) gayru BC, a N — cepepuna (MM HOYTH CEPeJINHA) N

nyru DA. Ecim M < N, to giuHa 3a3opa mexxay M N u AC e tipe- M
BocxouT 2% 1 (em. pucynok), a eciiu N < M, 3T0 BEPHO JIsl JIJIHHBI

zazopa Mexxay NM u BD. D ¢

JleiicTBysl Tak, MBI TIOCJIe k-TO B3BEIIMBAHUS HANJIEM JIBE CTPEJIKHU C JJIMHON 3a30pa He OoJibiie 1.
[Iyte 510 AC' u BD. Ciiyaan B = C' u A = D pasbuparoTcss TPUBHAILHO (B IIEPBOM CJIydae Pa3pbiB
IPOXOIUT MexK 1y JieskammMmu psiiom A m D, n tak kak A < C = B < D, to A = 1; Bo BTOpOM
aHasjorndao B = 1).

B cinyuae pasmmunbix A, B, C'; D pa3pbIB IPOXOJUT MEXKIy JiexKarmumu psiaoM A u D uin mex ity
sexkanmumu psaiaoM B u C, npuuéMm, tak Kak A < C'u B < D, Bce MoHeThl Ha jyre AB jerde, 4em Ha
nyre C'D. Ho ofna w3 9TUX JIyr 9€THOH JUIMHBL (TO €CTh ¢ HEYETHBIM YHUCJIOM MOHET), M TOT/a MOHeTa,
JIeyKaIas mocepemHe STOH JyTH, OMpeIesseTcs: OJHO3HATHO.

Ouenka. IlpeanosoRkuM, 9T0 TaKoi aJrOPUTM €CTh IPU HEKOTOPOM 7 U 3a k B3BEITHBAHWI MOXK-
HO BBIYUC/IMTH KaKyio-To MOHeTy. Torja mocje BceX B3BEIIUBAHUIT MOHETHI MOI'YT OBITH PACIIOJIOXKEHbI
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He OoJiee YeM JIByMsl CIIOCODAMMU, U, MIPOU3BEJIS €IIE OJIHO B3BEIIUBAHUE, Mbl Y3HAEM IOJTHOCTHIO BCIO
koHduryparuio. Ho Bcero pazubix kouduryparnuit 2n, a BOSMOXKHBIX Pe3YJIbTATOB ITOCIEI0BATE/ILHOCTI
u3 k + 1 3BemmBanmit — He Gosee 281, Urak, 2n < 28, orkyma n < 2F. Ilostomy ocTasoch JIHIIb
NOKa3aTh, uTo pu n = 2F ajropurMa Her.

[Ipe/IIoI0:KuM IIPOTUBHOE, U eCTh KaKoii-To ajropuT™. Beero umeercsa 2°! BosmoxkHBIX Kondury-
paruii (Toro, Kak B JIEfiCTBUTEILHOCTH PACIIOJOXKEHbI MOHETHI). D11 KoHduUrypaiuu ObiBatorT Tumna A
wim B (10 win IpoTuB 9acoBOil CTPesIKK). 37eCh Mbl UCHOIb3YeM, 9To k > 1 (B cilydae JAByX MOHET HET
Pa3HUIIBI MEXKJLy PACIIOJIOKEHUSMIE [0 ¥ IPOTUB YacoBoil cTpesikn). [locse BoioiHeHnst k B3BelMBaHUi
JIOJIZKHBI NCKJTIOIAThCS BCe KOH(MUTYPAINN, KPOoMe MOKeT ObITh JBYX: oHOi 13 A, Bropoit n3 B. Torma
B JTIO0OI CHTYaIMu B KOHIIE JIOJI?KHO OCTaBaThCs POBHO JIBe KoHMDUTypaluu: ojgna u3 A, Bropasd u3 B.

snauanbho, 10 B3semmbanuii, 8 A u B 1o 2F konduryparuit. Hec/10:K1H0 HOHATE, 9TO HOC/IE KazKI0T0
B3BEIUBAHUsI, BHE 3aBUCUMOCTH OT PE3Y/IbTaTa B3BEIIMBAHUsI, YUCI0 BOSMOXKHBIX KOHMUryparwmii u3 A
JIOJIZKHO B TOYHOCTH YIIOJIOBUHUBATHLCS — MHAYE PE3Y/IbTATHI CJIEIYIONINX B3BEIIMBAHIN MOTYT OKA3aThCs
Takue, 9TO B KOHIle ocTaHeTcs oo 0, mmbo Gosbie ool Koruryparmn n3 A. To ke BepHo u st B.

Hapucyem npaBUuIbHbINA 1n-yrOJbHUK (BEPIIMHBI COOTBETCTBYIOT MOHETAM ), KayK Iyl KOH(MUTYPAITIIO
turna A m306pasuM Kak KPacHYIO CTOPOHY MHOTOYTOJIbHEKA (coeauHsiiontyio MoHeTsl 1 u n). Kaxgas
KoHUryparys TUna B — CUHsis CTOPOHA MHOIOYTOJIbHUKA (CHOBA COEJUHSIONAst MOHeThl 1 u n). W3-
HavaIbHO, Kora mMeeTcs 281 BosMoKHBIX Kondurypanmii, KaxKaasa cTOPOHa «IBOHHAS» — IIPOBEICHA
U CUHUM, U KpacHbIM. /lajiee KaKIbIM XOJIOM aJITOPUTMa BBIOMPAIOTCS JiBe BepinHbl, X u Y. 3aMernM,
97O Jlasiee, B 3aBUCUMOCTH OT oTBera (KTo u3 X, Y TsiKesee), MPOUCKOIUT OJHO U3 JIBYX:

AUO0 B8KUIBIBAIOMCA curue cmoporv, na dyee XY u xpacnve na dyze Y X,

AUb0 6vikudbisatOMCeA cunue cmoponor va dyze Y X u kpacrvie na dyze XY .

N, narroMmunm, HaM HAJ0, 9TOOBI KAXKIbII Pa3 B JIIOOOM CJIydae YUCJIO KPACHBIX CTOPOH YMEHbBINAJIOChH
POBHO BJIBO€, U UHCJIO CUHUX CTOPOH YMEHBIAIOCH BJIBOE.

Nunyknpeit 1o ¢ HECTIOKHO TOKa3aTh, UTO IOCJE -T'O XOJia CHHHE CTOPOHBI OyIyT 0Opa3OBLIBATH
nyry amaabl 287 a kpacHble cTOPOHBI — CHMMeTPUHHYIO eif ayry. Ilepexon MHIyKINM — HecIO0KHBIM
1epebOpOM TIOKa3bIBAEM, UTO CJIe/IYIONIee B3BEIIMBAHNE JIOJIZKHO 3aTPArUBAThH CEPEJINHBI 3TUX JIYT.

Torna mocie k B3BeMMBAHUNE OCTAHYTCS JIBE TTPOTUBOIIOJIOKHBIE CTOPOHBI, OJHA KpPACHAasl, a Jpyras
cunssg. Ho Ttakue jiBe KoHpUIypaImy HE UMEIOT OOIUX HTHUCEesI, IIO3TOMY HEU OJHO YHCJIO BOCCTAHOBUTH
HeJTb34.

Caoxubrii Bapuanat, 10 — 11 Kiaccel

1. V Haowu u Muwu ecmo keadpammnaa mabauua 100 x 100, 6 kaorcdoti kaemre xomopot cmoum Aubo
naroc, aubo munyc. Hawa v Muwa no ovepedu sviuéprusarom: Ilawa — ewé ne 8vivepKHymMy0 cmpoxy,
a Muwa — eweé He 8vuepkHYyMOBIT cmMoabel, NoKa He OCMAHEMCA 6Ce20 00HA HEBLIYEPKHYMAA KAECTKG.
Ecau 6 neti cmoum naroc, mo evwuepan Iawa, a ecau murnyc — Muwa. Moanra au mabauua okazamuves
maxot, 4mo 6 amot uzpe, kKmo v e€ nu navwuranr — lawa uru Muwa, — cnocob 2aparnmuposams cebe
nobedy uUMeemcs
a) (1 6aswa) y mozo, KMo xodum 6mopvim;

0) (4 6amma) y navunarowezo0?
(Bopuc @penkun, Anexcet Bacaasckui)

Cwm. perenne 3aj1a49u 3 CJIOXKHOTO BapuaHTa 8-9 KJ1accos.

2 (6 6aiutOB). B 60NYKAOM HEMUPETY20NLHUKE Yepe3 cepeduny Kancdotl Juazonalt nposedén ompe-
30K C KOHUAMU HA CMOPOHAT YEMBPETY20NOHUKE, NAPAALENLHbIT Opy20Tl duazonasu. Jokascume, 4mo
KOHUDL 9MUT J8YT 0Mpe3Kos 0bpa3yrom “emupéry2osoHuK, 6 KOMopom ecmb napa NapaALeAbHBLE CNO-
POM.

(Cepeeti Toxapes)
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[TIycts O — Touka nepecedenus auaroHaseil yerbipéxyroibunka ABCD, P u () — cepeyuHbl jiyia-
roraJieit AC u BD coorBercTBeHHO. Pazbepém ciydaii, Korjga HE ojHa U3 ToYek P, () He coBIaIaeT ¢
Toukoit O (ocTaBIuecst crydan pasbuparoTcsi AaHAJIOTHIHO).

He rmepsist obmiaHOCTH, MOXKHO cunTaTh, 9To P jexkut Ha orpeske OA, a () — na orpeske OD. Torma
npsiMasi, Tpoxojisinas depe3 P napaiensuo BD, nepecekaer cropoubl AB (nyerb B Touke K) u AD,
a npsiMasi, TIpoxo/idias depe3 () nmapasiensno AC, nepecekaer croponsl C'D (mycrb B Touke L) u AD.
Hocrarouno gokazars, aro KL || AD, To ectb 910 Sap = Sarp. Umeem:

AK AP AC DB
Saxp = E'SABD = E'SABD = m'D—O'SAOD-
AmnasiornyHo mosydaem, 4To

DB AC
SaLp = 300 A0 Saop = Sakbp-

3. N ysnukos cudam 6 Kamepazx, pacnosodncerno no kpyey. Ce200HA Y HUT ecmb 803MOHCHOCTD
NOCOBEUWAMBCA U D02060PUMBCA, G 3a6MPA NOYMpPY Kaxicowl ysnux bpocum ueparvnul xyouk. Ilocae
amozo kascowl dongicen cleaamvp NPeonosodcenue — KaKoe YUCAO 6BINGA0 Y KaHcD020 U3 § Y3nuKos,
CUOAWUT 68 & KaMepax, cAedyroujux no 4acosoll cmpeake. Ecau 6ydem yeadaro xomsa 6v 00Ho us 6vinas-
WUT YUCEA TOMD Y KAKO20-MO Y3HUKG, 6CET 0c60000am. Kak um deticmeosamsb, wmobvl 2apaHmuposarHo
eutimu Ha 60000y, ecau
a) (4 6amma) N = 47;

6) (4 bamma) N = 487
(Tamvana Kasuyvira)
Pemienne 1.

a) 3aHyMepyeM Y3HUKOB TI0 YaCOBOM CTPeJIKe. Y3HUKH JIOTOBAPUBAIOTCS: KAZKJIbIH «IIPETOIOKIT,
YTO y CJIEAYIONINX TATH BBINAJIO TO YKe YUCjI0, 9To u y Hero. [lycTh y 1-To y3HMKA BBIIAJAET YUCIO @.
Ecnu moBe3éT, To n y 2-ro BBIIQJET @ U BCeX 0CBOOOAAT. B nmporuBHOM ciiydae y 2-10 BBIIQJIET JAPYTroe
qncsio b. Eciu moBes3ér, To y 3-ro BhIIageT a win b, 1 BCE Xopoino. B mporuBHOM ciiydae y 3-T0 BBIIAJIET
TpeThe uncio c. [Ipu npomgomkaromemMcest HeBe3eHun y 4-ro, 5-ro u 6-ro BBIIAILYT HOBBIE uncia d, e, f, a
y 7-ro — cHOBa a. /lajee mpu HEBe3eHUM BCE MPOJIOJIZKUTCS 110 TMUKJIY U Y 43-10 y3HUKa BBIIAJIET d, TO
€CTh OH yTaJaeT IUC0 1-ro, ¥ BceX OCBOOOJIAT.

6) Ilepsbie 47 y3HUKOB JEHCTBYIOT Tak ke, Kak B a), a 48-il «IpeicKasblBacT», ITO Y CJEITYIOMNX
[ISITU BBINIAJIO KAKOe-HUOY/Ib OJTHO U TO YK€ THCJIO, HO He TO, 9To y Hero. [Ipu HeBe3enun y Hero Boinajier f
II03TOMY OH yTaJlaeT YUCJIO Y OJTHOTO U3 IEePBBIX IATH Y3HUKOB.

Pemenne 2.

SaHymMepyeM y3HUKOB II0 9aCOBOM CTpesIKe. Y3HUKN JIOTOBAPUBAIOTCS: KAXK I «IIPEJIIIOIOKUTS, ITO
y BTOpPOT'O 3a HUM BBINIAJIA 2, Y TPETbero — 3, y 4eTBEPTOro — 4, y mgaroro — 5, a y nepBoro — juoo 1,
6o 6, a YTO UMEHHO — TOSCHUM HIKE.

3aMeTnM, 9TO eCJIM XOTh Y OJTHOIO Y3HUKA BBITAJET YUCTIO0 a, paBHOe 2, 3, 4 win 5, TO KTO-TO yrajaer
(Tak Kak rje-To mepej KaxkJIbIM Y3HHKOM €CTh TOT, KTO IpeJcKa3blBaeT eMy 4ucyo a). [losromy nasee
MOKHO CYUTATh, YTO Y BceX Bbiasio 1 uianm 6.

a) Eciu y3HUKOB Beero 47, To mycTh KayKJIblil IPEJICKAayKeT cBoeMy 1-My cocejly Bbilajenue 1, ecyn y
HEro caMoro BbINIAJIO 1, M IpejicKazKeT BbIajenue 6, ecam y Hero camoro Beiasio 6. Torma ecom y 1-ro
Y3HHUKa BBITTAJIO, CKaxkeM, 1, To y 2-ro — 6, y 3-ro — 1, u Tak jajiee, y 47-ro — 1, u OH yrajiaer, 91O
BBINIAJIO Yy 1-10 y3HUKA.

6) Eciu y3HuKOB Beero 48, To mycTb KaxKblil y3HUK ¢ 1-10 110 47-10 TpejicKazkeT cBoeMy 1-My cocery
BBITIa/IEHNE 1, eCJIM y HErO caMOT'0 BBIAJIO 1, 1 TpejicKazkeT BhINajeHune 6, ecyin y Hero camoro BbIao 6.
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A 48-i1 y3HUK IIyCTh JIeficTByeT Ha0OOPOT: IpeICKarXKeT CBoeMy 1-My cocejly BbllajieHne 6, eC/ii y caMoro
BBINIAJIO 1, U IIpeJicKaxkeT BbllaJjieHue 1, ecim y camoro Bhinajo 6. Torma eciu y 1-ro y3HMKa BBINAJIO,
ckaxkeM, 1, To y 2-ro — 6, y 3-ro — 1, m Tak najee, y 48-ro — 6, 1 OH yrajilaeT, 9TO BbIIAJO y 1-TO
Y3HUKA.

3ameuanue. He cyrecTByer jeTepMUHHUPOBAHHONW CTpATErWH, B KOTOPOH KayKJIblii y3HUK IPEJICKa-
3BIBAET KaKNEe-TO KOHKPETHBbIE YHCJIa, HE 3aBUCSINUE OT TOTO, YTO Y HEro BBINAJIO (HAIPUMEp, OCTATOK
OT JIeJIeHHsI HOMEpa CBOEro MecTa B Kpyre Ha 6 M T.II.), TaK KaK TOTJA JJisi KayKJO0ro y3HUKa 3apaHee
nMeeTCs 5 KOHKPETHBIX IPEeJICKa3aHnl, 1 Mbl MOYKEM CUUTATh, YTO Y HETO BBINAJIO YUCJIO, OTJIUIHOE OT
BCEX 9TUX 5 BAPMAHTOB — TOIJIA HUKTO HUYETO HE yrajiaer).

4 (8 6amnoB). Jokaoicume, wmo npu Hexomopom Hamypasviom N cmpozo mesncdy cocednumu Kybamu
N3 u (N +1)3 naxodumca posno 1000 mounviz xeadpamos.
(Anexceti Toanwezo)

Cwm. pertienne 3aj1a9u H CJI0KHOTO BapuaHTa 8-9 K/1accoB.

5. Ha xaotcdoti uz cmopon npasunvrozo N -yeosvruka socusém pobom. Kaorcowii pobom edem no ceoeti
CMOPOHE CO €B0€ET, NOCMOAHHOT CKOPOCTDIO, 68 BEPULUHE M2HOBEHHO DA3BOPAHUBALEMCH U NPOIONHCAEM,
examsv ¢ moti Jce CKOPoOCMmbIO 68 NPOMUBONOAOHCHOM HANPABAEHUU, U mak dance. Kozda dsea poboma
BCMPENAOMEA 6 KakolU-mo eepwure, mam scnvxusaem uckpa. Moeaao au oxazamoca, wmo 6 kaxcdoti
BEPUWIUHE UCKDDL BCNBLTUBAOM ¢ 00HOT U MOT HCe HEHYAEBOT HaACOMOT, ECAU
a) (6 6ammoB) N = 3;

6) (3 6amma) N =57
(Anexcandp FOpan)

a) Jlokazkem, 4TO MCKPBI HE MOTYT BCIBIXUBATH C PABHOW 4acTOTOl. IlycTh OHM BCHBIXUBAIOT Pa3
B t CeKyHJI. YCKOPUM Bcex poOOTOB B t pa3, TOIJia BCE UCKPHI CTAHYT BCIBIXUBATH pa3 B CEKYHJY. DTO
BHAYHUT, UYTO KaXKJIbIiI POOOT ITPOXOJIUT CBOIO CTOPOHY 3a PAaIMOHAJbHOE YUCIO CEKYHJI. lerepb CHOBa
U3MEHUM CKOPOCTHU BCEX TPEX POOOTOB B OJIHO U TO K€ YHCJIO Pa3 TakK, YTOObI TIEPBbIi, BTOPOI U TPETUi
POOOTHI cTaId MPOE3KATh CBOM CTOPOHBI 3a @, b M ¢ CEeKYHJI COOTBETCTBEHHO, TJie a, b, ¢ HATypaJbHbI U
HO/(a,b,c) = 1.

Tor/ia TPOMEXKYTOK MEKJLy BCIBIIIKAMEU — 9TO
HOK(2a,2b) = HOK(2b, 2¢) = HOK(2aq, 2¢).

SHauur,

HOK(a,b) = HOK(b, ¢c) = HOK(a, ¢).

PaccmoTpum Tpu 1mocsieioBaTe IbHbIe HCKPBI: MEXK/TY TIEPBBIM U TPETHUM POOOTOM, MEKTy TEPBBIM U
BTOPBIM U MeXKIy BTOPBIM M TpeTbuM. llycTh MeK 1y COOTBETCTBYIOIMMU UM MCKPaM IEPBBI, BTOPOIt
U TpeTuil poOOTHI MPOILIX 10 CBOUM CTOPOHAM [, m U n pa3 coorBeTcTBeHHO. Torma [, m u n HeYETHBI U

la+mb=nc=a+b=c (mod2).

Buauut, 160 a, b u ¢ 9€rHbI, MO0 JBAa U3 HUX HEYETHBI, a TPeThe UETHO. Kcjm Bce OHU YETHBI,
TO @, b ¥ ¢ UMEIOT OOUHUil [eUTETb 2, 9TO MPOTUBOPEUNUT HAIIEMY PENOJIOKEHII0. A ecin jiBa 13
HUX HEYETHBI, a TPEThe YETHO, TO MX IONapHble HAaUMEHbINe KPATHble He BCe OJIHOW YETHOCTU, UTO
HEBO3MOYKHO, TaK KaK OHU JIOJIZKHBI ObITH PaBHBI.

Taxum 06pazoM, MbI IPUNILIN K ITPOTHBOPEYUUIO, TO €CTh UCKPhI HE MOT'YT BCIBIXUBATH Y€pPE3 PABHBIC
MIPOMEKYTKHU BPEMEHH.

6) Pemrennme 1. /la, Takoe Boamoxkuo. Obo3HaunM naruyroibHuk depes ABCDE u OyjieM cYuTaTh,
4TO ero cropona pasna 1. Bce poborsl HaunHaioT onHospeMento. /Ipa pobora naunnaior B A. Ojun us
HUX €JIeT B CTOPOHY F cO CKOPOCTBHIO 2, BTOPOil — B cTopoHy B co ckopoctbio 1. Tpernit pobor navunnaer
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B B u ener Kk C co ckopoctbio 2. UerBépThiit Haunnaer B cepeanre C'D u eger Kk C' co cKOpocThio 1.
[Iarerit naunnaer B cepeguae B D u ener K I co ckopocTbio 1.

B kazk 1011 BepimHe UCKpbI OYIYT BCIBIXUBATH C MMEPUOJIOM 2: BCIIBIIIKN B BepiinHe A — B MOMEHTHI
BpeMenn 2k, B Bepmmae B — B MomeHTHI 2k + 1, B Bepmune C' — B MoMeHTHI 2k + %, B BepiuHe D — B
MOMEHTBI 2k + %, B Bepminae E — B momenThl 2k + %, riae k — HeOTpHUIATe/IbHOE IIEJI0e.

Pemenue 2. Ha pucyHke BHYTpH ISITHYTOJBHUKA yKa3aHO BpeMsl B MUHYTaX, KOTOpOe TpedyeTcs
poboTy, 9TOOBI MpoeXaTh COOTBETCTBYIONIYIO CTOPOHY, & Y BEPIIMH — MOMEHTHI BPEMeHH, Korja pOOOTEI
B HUX HOMAJAI0T (U3 9TUX JAHHBIX MOXKHO BOCCTAHOBUTH, IJie POOOTHI HAYMHAIOT JBUZKEHHE B MOMEHT
Bpemenn (: HalpuMep, JiBa «BEPXHHUX» poOOTa HAYMHAIOT JBUKEHHE 110 CBOMM CTOPDOHAM U3 BepXHei
BEPINKHBI, & POOOT HA HUXKHEH CTOpOHE HAUMHAET JBUXKEHUE BJIEBO U3 €€ cepejnunbl). Kak BujHO, B
KazKJI0il BepInHE UCKPUT Pa3 B 4 MUHYTHI.

0,4,8
2,6, 10 ; 3 2,6,10
0.2.4.6 0,2,4,6
1 1
1,3,5,7 2 1.3,5,7
1,5,9 3,7.11

6 (10 6amoB). Yaumka nponoazsa no naockocmu no KoOWmMypy 3aMknymot Hecamonepecekaou,etica
n-3eennoli somanol. Hzeecmno, wmo ona 06u2asact MOALKO 6 MPET HANPABAEHUAL: 66€PT, 6NPAGO U
6HU3-6.4€60 (n00 yesom 45° K 2opusonmany). Jlokasicume, wmo n Hewémmo.

(ITasen Kootcesnuros)

Pemenue 1. Bynem ucrosib3oBaTh TOTBKO, 9TO YJAUTKA MOYKET JIBUTATbCS B TPEX HAIPABJIEHUSX,
COHAIIPABJICHHBIX ¢ OHUM U3 TPEX BEKTOPOB €1, Gy, €3, T11e €1 + 6 + &5 = 0. He ymasss obmuocTu, Gyaem
CYUTATH, YTO ITH BEKTOPHI €; UJYT B IOPAJIKE €], €9, €3, CANTAasI OT €1 IPOTUB YACOBOI CTPEJIKU.

[Tpu moBopore yauTKu (B BEpIIMHE MHOIOYTOJIbHUKA ) TEKYIIH BEKTOD HAIIPABJICHUS €; MEHSIETCS Ha
BEKTOD €;11 (3/1eCh U Jlajiee HUXKHKE UHJIEKCHI Y BEKTOPOB GepéM 1o moaytto 3). [losromy KaxKibiii pa3
YJINTKA TIOBOPAIMBAETCS HA YTOJT MEXK/Iy KAKHM-TO JBYMsI COCETHUMU BEKTOPAMU U3 HAIUX TPEX 110 UJIN
HPOTUB Y9aCOBOW CTPEJIKU.

[Iycrb yauTKa TpOHOJI3Jia KOHTYP MHOIOYTOJbHHUKA MPOTHB YacOBO# CTpeakd (TO eCThb Tak, 4YTo
BHYTPEHHOCTH JIOMAHOM OCTABaJIaCh BCE BPEMsI CJIEBA OT YJIUTKH) U CHOBA HAXOUTCS B MCXOHON TOYKE 1
MOBEPHYTA B UCXOJIHOM HalpasjieHuu. Torma ona cienraga cyMmmapHo 1 000pOT IIPOTUB YaCOBO CTPEIKN
(cymMMa BHEIIHUX yTJIOB MHOTOYTOJIBHUKA, B3STHIX CO 3HAKAMHU (B 3aBHCHMOCTH OT TOTO, HOBOPOT IO
9acoBOM CTpeJIKe WM MPOTHB), paBHa 360°). DTO 3HAYUT, YTO KOJMIECTBO M3MEHEHU MHJeKca Ha +1
ObLIIO pOBHO Ha 3 OoJbIiie, YeMm n3MmeHenuit va —1. Torma obiee Kon4decTBO n3MeHennit Ha +1 HEYETHO,
HO OHO PABHO KOJIMYECTBY BEPIIMH 7. JTUM 3aBEPIIAETCS PEIeHHe.

Bameuanme 1. Ha camom jieste, nexo/ayto 3ajady (J1a u oOMMil caydaii) MOXKHO CBECTH K JIDYTOMY,
MeHee CJIOKHOMY YaCTHOMY CJIydaro. A IMEHHO, PACCMOTPHUM B ILIOCKOCTHU JIBUZKEHUSA YIUTKHA TPEYTOJIb-
HUK ¢ yriamu 45°, 45°, 90° u croponamu, rnmapaJijielbHBIMU HAITPABIEHNUSAM JIBUKEHUS YIUTKH, U ClIeJIaeM
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acddunnoe mpeobpazoBaHue JIOCKOCTH, IIEPEBOJISINEE STOT TPEYroJbHUK B paBHocToponuuii. [Ipu ad-
dpuHHOM TPEOOPa3z0BaHNN NApaJLIeIbHbIE TPAMbIE TIEPEXOIAT B TApaJLIe/IbHbIE, TIOITOMY BECh IIyTh YJIUT-
KU Tepeii/IET B HOBYIO JIOMAHYIO, 10 KOTOPOW YJIUTKA JIBUKETCA B TPEX PABHOIPABHBIX HAIIPABJIECHUIX
€1, €, €3, 00pasyIoIMX JAPYT ¢ APYyroM pasHble yribl (mo 120°).

B sTom wacTHOM citydae pelieHre MOKHO U3JI0KUTH O0JIee 3JIeMEeHTapHO, UCIOIb3YH JIUIIb (POPMYJITY
CYMMBI YIJIOB N-yroJibHuKa. /leiicTBUTE/IbHO, Teleph HAIA JIOMaHast O'PAHUINBAET N-YTOJIbHUK C yIJIaMU
180° 4 120°; Kosmm4ecTBO TEX U JPYTUX YIJIOB 0003HAYUM k4 M k_ COOTBETCTBEHHO. Torja cymMMma yrjioB
HAIIIEro N-yrOJBHUKA ¢ OJHON cTOpoHbI paBHa S = (n — 2) - 180° = n - 180° — 360°, a ¢ IApyroii CTOPOHHI,

S = k- (180°+120°) + k_- (180° — 120°) = (ks +k_)-180° + (ky —k_)-120° = n-180° + (ky — k_) - 120°.

Orcioma (ky — k_) - 120° = —360°, snaunt, ky — k- = —3. Caemosaresnbho, n = ky + k- = 2k_ — 3,
Buaum, aTo n HedéTHO, U 3a/a4a pelieHa.

3ameuanme 2. CoobpazkeHusI, IPUBEJIEHHBIC B PEIIeHNN 1, TTOKA3BIBAIOT, UTO JI/Isi TPOU3BOJILHO (1303—
MOZKHO caMOHepeceKafomeﬁCH) 3aMKHYTOU 7-3BEHHOI TPACKTOPUU HAIEH YJIUTKH (KOTopoﬁ pasperieHo
JIBUTAThCs B TPEX HAIPABJIEHUX) YETHOCTh YUC/IA N COBIAJAET € YETHOCTHIO KOJIMIECTBA MOJHBIX 060~
POTOB (BEKTOpPA CKOPOCTU YJIUTKH).

MozkHO 1MoKa3aTh, 9TO JIjIsI HPOU3BOJIbHON 3aMKHYTO JIOMAHON 9€THOCTb KOJIMIeCTBa 000OPOTOB COB-
[AJIa€T C YETHOCTHIO KOJMYECTBA €€ TOYEK CAMOIEPecedeHrsl (3/1eCh CIMNTAEM, ITO PA3PEIICHBI TOJBKO
camoIiepeceseHusl I1ap 3B€Hbe€B BO BHYTPEHHHUX TO‘IK&X).

Pemenne 2. [TocraBum B coOTBETCTBUE IIyTH YJIUTKH (MHOIOYTOJBHHUKY) KOJIBIIEBOE CJIOBO U3 OYKB
IT (xom BmpaBo), B (xom BBepx) m I (X0/ 110 IuaroHasm); B 9TOM CJIOBE HET COCEIHUX OMHAKOBBIX
oykB. Kax10it mape coceiHuX OYKB B 9TOM CJIOBE COOTBETCTBYET OPUEHTUPOBAHHBIN YTOJI, HA KOTOPBIi
TOBOPATIMBAETCS YIINTKA [IPU ITEPEXOJIe C TIEePBOl CTOPOHBI HA BTOPYIO. DTOT YTOJ ¢ TOYHOCTHIO /10 3HAKA
paBeH BHENTHEMY YIJIy HaIlero MHoroyrojbHuka. Hampumep, nape 1B coorBercTByeT yron 90°, a mape
JIB — yron —135°. 13 TeopemMbl O cyMMe BHENIHUX YTJIOB MHOTOYTOJIbHUKA CJIEIYET, UTO CyMMa BCEX
9TUX yrjoB paBHa 360°, ecau yJauTKa 0OXOJIUT MHOTIOYTOJIBHUK IPOTUB YacoBO#l cTpeske, n —360° — B
MPOTUBHOM CJIyYae.

Bynem cokpammarh mojydeHHOe CJI0BO, & MMEHHO, Tpoiiky OykB Bmja XY X OyraeM 3aMeHATb Ha
oykBy X. IIpu 3TOoM 4€THOCTH KOJIMUIECTBA OYKB COXPAHUTCS, & COCEHUX OJIMHAKOBBIX OYKB, OYEBU/IHO,
He MOosgBUTCA. Kpome TOro, cymMma COOTBETCTBYIONIUX YIVIOB HE M3MEHUTCH, MOCKOJLKY mapam XY u
Y X cooTBeTCTBYIOT IPOTHBOMOJIOXKHBIE yTJIbl. Kor1a mporecc 3aKOHYNUTCs, OCTAHETCS CJIOBO, B KOTOPOM
He TOJIbKO COCEJIHWE, HO U OYKBBI Uepe3 OJHYy He HOBTODSoTCs. Takux CJI0B ecThb Bcero jpa Buja (¢
TOYHOCTBIO 710 Kpyrosoro casura): [IB/IIIB/L... u IIJIBII/IB... CoorBercTByIoliie cyMMbl yTJIOB — 3TO
(90° + 135° + 135°) + (90° + 135° + 135°) + ... u (—135° — 135° — 90°) + (—135° — 135° — 90°) + ...
Homycrumbie cymmbl 360° mwim —360° Oy/IyT TOJIBKO B CJIOBAX U3 TPEX OYKB. 3HAYUT, [TOJIYIEHO OJIHO U3
TaKUX CJIOB, & B UCXOJIHOM CJIOBE YUCJIO OYKB OBLIO HEUETHO, UTO U TPEOOBAJIOCH.

7 (14 6ammoB). /ano namypasvroe k. Ha cmose no xpyey sesicam n enewne 00uUHAKOSHIT MONEM
maccamu 1,2, ... n 2. Bam uzsecmmo, 4mo amu maccol udym no nopaoky, HO Heu38ecmHo, no 4acosot
cmpeaxe uAu Npomus, U ¢ Kakozo mecma navwunaromces. Bapow Miownzzayszen ymeepocdaem, wmo 6wl
Mmootceme cleaamsd k 636eWUBAHUT HA YAWENHLLT Becar Oe3 2upb mak, 4wmobvl no UT Pe3yAbmamam
2aPAHMUPOSAHHO ONPEIEAUMD MACCY TomA Obl 00HoT morembl. [Ipu Karxom naubosvuiem n cao6a 6apoHa
6ydym npasdoti? (Ha xasrcdyro wawy nomewaemes ckoivko y200no monem. )

(Anexcandp Ilanosanros)

OmBer: n =2mupu k=1un =3 mpu k > 1.

Ouenka. 3a k B3BeNIUBAHUI PE3y/IHTATHI PA300BIOT BCE 2N BAPUAHTOB PACIIOJIOYKEHIS MOHET He OoJiee
gem Ha 3% wacreit. IIpn n > 3¥ B Kakylo To 9acTb HOmajyT He MeHee 3 BAPUAHTOB, CPEJIH HHUX OyIyT
JIB& OJIMHAKOBOT'O HalpaBJieHns (06a Mo 9acoBoii cTpeske nin 06a IpOTUB 9acoBoii). Y 060l MOHETHI B
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9TUX JIByX BapUaHTaX MaCChl PA3/IMIAIOTCS, TTOITOMY HUKAKYIO U3 MacC HeJIb3s OIPEJIeTUTh OJITHO3HAYHO.
Bnaunrt, n < 3*.

Ocrasock pazobparh emé caydait k = 1 — mpoBepuThb, 9T0 n = 3 He MOAXOMWUT. byaeM Ha3bIBaTh
MOHETY YMCJIOM, PABHBIM €€ Macce B paMMax. 3aMeTHM, 9TO OJHUM B3BeNINBAaHUEM MbI JIMOO CPABHUM
JIPYT € JIPYTOM KaKhe-TO J[Be MOHETBI U HU OJIHY U3 TPEX UMEOIIUXCsI He OIpeiesiuM (Mbl MOIJIH CPABHUTH
MOHETHI 1 11 2, OTJIOXKUB MOHETY 3, MJI CPABHUTH MOHETHI 2 U 3, OTJIOXKUB MOHETY 1 — HM OJIHA MOHETA «HE
ocTaJach Ha MECTe» ), JIHOO CPABHUM OJIHY MOHETY W I1apy OCTABIINXCS MOHET M B C/Iydac HEPaBEHCTBA
CHOBa HU OJ[HY HE OIpesesuM (MOIJIU B3sTh MOHETY 1 HpOTHB MOHET 2 U 3, a MOIVIM B3dTh MOHETY 2
nporuB 1 u 3, IpUYEM B mape MOHETHI MOTYT UJITU [0 KPYTY B JIIOOOM TIOPSIJIKE).

Aneopumm. fcuo, uro npu k = 1 u n = 2 J0CTATOYHO CPABHUTH JBE MMEIOIINECS MOHETBI APYI C
JPyroMm, u Mbl y3HaeM ux obe. Jlajee Besne cuauraem, uro k > 1.

Crocob 1. ITycts n = 3*. IIycTh MOHETHI BLIKJIAIBIBAIOTCA B BEPIIMHBI IIPABIILHOTO N-YTOJLHIKA
C BEPTUKAJILHOW OCHI0 CHMMETPUU, MPOXOJLAINEll Uepe3 HUXKHIOI BepIIMHy. VIX Macchl OlpeJiesistioTcs
OJIHO3HAYHO, €CJIM MbI 3HaeM, Ha KaKOil CTOpPOHe JieskaT Macchl 1 m nm (CKaXKeM, 9TO 9TO Pa3pbiB) U
HalpaBJieHue (Ho WK TIPOTUB YacOBOI; pa3pbIB 110 1YacoBoil ob6o3Ha4YUM nl, NMPOTUB YacCOBOH — 1n).
[IycTh MBI TOJIOXKMTH HECKOJIBKO MOHET Ha JICBYIO Yallly M CTOJILKO 2Ke Ha mpaBylo. [lomernm OykBoit
JI BepmuHBI, 13 KOTOPOIl MOHETHI B3ATHI Ha JeByIo Jarnry, n 6yksoii II — na mpaByto. Bynem kinacts Ha
KasK/IyIO Jallly MOHETHI ITapaMy U3 CUMMETPUYIHBIX BEPIIINH, 0 2 WK 110 4 Ha KaxKIyio Jairy. Pesyiabrar
B3BEIMBAaHUS OIIpe/IeJisieT Habop TI0I03PUTEIBHBIX Ha PA3PbIB CTOPOH (HAOOP 3aBUCUT OT HAIIPABJICHUS ).
Bynem 6parhb MOHETHI U3 BEPIIUH KaK Ha PUCYHKAX

N - n

DTH BepIIMHBI Pa30MBAIOT KPYT MOHET Ha ydacTKu. HeTpy/Ho y6eauThes, 9To Py JTAHHOM HAIIPAB-
JieHnH (Ha PUCYHKAX — 110 YaCOBOii CTPeJIKe) Pe3ysIbTaThl B3BEIINBAHUS 3aBUCST TOJLKO OT yIacTKa, Ha
KOTODBII TI0IIAJT pa3phiB U HE 3aBUCAT OT MeCTa Pa3pbiBa Ha ydacTKe (IPU CABHUIE Pa3pbiBa 10 yIacT-
Ky BCe MACChl YBEJMUMBAIOTCS WM yMEHBIIAIOTCA HA OJIHO U TO K€ THCJIO, TOTOMY DA3HOCTH Halll He
Mensiercs ). Ipu pacrosioxennu pa3pbiBa Ha OCH CHMMETPHH CYMMBI B KazKI0il CHMMETPUYIHOM Tape o/1i-
HAKOBBI, & [IPH [IEPEX0JIe PAa3phIBa 0 YacOBOIl CTPeJIKe Yepe3 MOHETY CyMMa Ha COOTBETCTBYIONIEH Jarie
YMEHbBIIAeTCst Ha 1. DTO MO3BOJIsieT y3HATH Pe3yJIbTaThl B3BEIIMBAHMs Ha ydacTKaX, IPUBEIEHHbIE Ha
pucynke. IIpu cMene HanmpaBiieHnsT Ha TPOTHBOINIOIOKHOE U PE3YJIBTAT MEHAETCS HA TPOTHBOIOIOKHBII
(3mak > MeHsiercs Ha < u HaoOOpoOT.) HUmeso cropon Ha ydactke oT Mecta A 110 Mecta B 1o 4acoBoit
crpenke obosHaunMm AB.

[Tposeném nepsoe B3pemmpanue 1o 2 Monerst JIJT ? IITT tak, aro6sr 6but0 [JLJI| = 1, |III1] = n/3 —1
(rorma |JIIT| = |IIJI| = n/3). Ilpu paBencrse nmogospurensisie cropons! Ha JIJI 4 111, mpu nepasencrse
na JIIT 4 ILJI, npu < nojyiozpurenbubl nl Ha JIII u 1n wa ILJI, npu > nHaoGopoT.

N3natanbio O6bLIO 10 N MOTO3PUTEILHBIX CTOPOH IS KaK/I0r0 HAIIPABJICHHSI, TEIEPh UX OCTAaJIOCh
0 n/3. CoxpaHmIach CUMMETPHsI [IOJI03PUTEIBHBIX CTOPOH OTHOCUTETHHO BEPTHUKATIBHON OCH.

Coayuqaii 1: npn HepaBeHCTBE y HAC €CTh JIBA Y9IACTKA, CHMMETPUIHBIX JAPYT JAPYTY, HA OJIHOM I0JI0-
3pUTEJIbHBI TOJBKO CTOPOHBI BHJA 171, Ha JAPYroM — TOJIBKO nl.
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Cuayuaii 2: [Ipu paBeHCcTBe y HAC ecThb J1Ba ydacTKa (OJMH JUIHHBI 1), KazK/Iblil yIaCTOK CHMMETPUIEH
U TI0JIO3PUTEJIbHASA CTOPOHA MOXKET OBbITH KakK Buja 1n, Tak u Buja nl. Byjgem mpoBouTh B3BEIIMBAHUS
TakK, YTOOBI COXPAHATH BCE TIEPEUYNCTIEHHBIE CBOMCTRBA.

Coyugait 1. V Hac ecTb JiBa MOJIO3PUTEJBHBIX yIACTKA JJINH 3M, TJe OJUH CUMMETPUUECH JIPYTOMY.
B nepBblit pa3 Takne y4acTKU BO3HUKJIN DU HEPABEHCTBE > WM <, 3AIIOMHUM, IPU KAKOM HMEHHO.
O6osnavaem ux kounpl JLJI' u JI'JI u pasbubaeMm KarkIblii Ha TpU pabHble dacTd Moneramu 11 u IT'.
Monets! nexat 1o xkpyry Tax JIIITJI'JITI'TLIL. Cpasnusaem JIJIJT'JT ? IIIIT'TT. Tlpu pasencrse mojo-
spuTebabl MoneThl Ha I1'TT u ITIT', npu HepaBeHCTBe TOrO Ke 3HaKa KaK 3allOMHEHHOE — I10JJ03PUTe/IbHbI
yuaactku JIIT + ILJI, npu nporusonosoxuom — yuactku II'JI" + JI'TI. Bo Becex ciydasix ocTaioTcs 10 m
[IOJTIO3PUTETHLHBIX CUMMETPUYHBIX TaP.

Cuayuaaii 2. Ectb aBa nmomospureabHbIX yaactka: FF pmnsl 1 u AB pjouast 3m—1, toe m > 1. Ilycrb
B'A" — yuacrok jymubl 3m — 1 cocequuii mo yacosoit ¢ AB, koropsiit He BKtodaer EF (npu stom A’
MOKET COBIACTDb ¢ F, CM. PHCYHOK).

Bribepem ecnomozamenvhyio oco cummempuu, 91006l AB u B’ A’ ObLIM cuMMETPUIHBI OTHOCUTEIHHO
ueé. JlobaBum Ha ydacTku jiBe cuMmMerpudnbie mapbl Morer C, C') D, D’ tak arobsl |BC| = |AD| = m,
|DC| = m — 1. Basecum ABB'A’ ? DCC'D'’. Tlpu pasenctse nogo3puteababl yaactku EF + DC| npu
HepaBeHCTBe < mogo3puresababl nl Ha C'B u 1n Ha AD, nupu HepaBeHCTBe > HA0DOPOT.

Ocrajoch 3aMeTUTh, YTO IPH HEPABEHCTBE MBI IOJIYUYMIN CATYAIMIO cjiydasi 1, IpH paBeHCTBE —
ciIydaii 2, Bce cO BTPOe MEHBIINM M.

Cutyuait 2°. Ecrb aBa mogo3puresbabix yaactka, B F pmuner 1 u AB punet 2. Bapecum FF' 7 A'B,
e F') A", B' — cocenu moner F', A, B no gacosoii. [Ipu pasencrse nojgospuresbhias napa A'B, npu
HepaBeHCTBe < uMeeM E'F' = 1n nmu6o A’B = nl, npu HepaBenctse > nmeem FF = nl mbo AA" = 1n. Bo
BCEX CJIydasX MOoCje k UCIBITaHUl OCTAIOTCS ITOJ03PUTEILHBIMY JIBa, PACIIOIOKEHUS IIPOTUBOIOI0KHOTO
HallpaBJIeHUs], BBULY HEYETHOCTH OOIIEro YKc/ia MOHET y HUX €CTh ODOlIasi MOHETA.

Crnocob 2. Mu1 Oyjiem 3a/1aBaTh pacio/ioKeHne MOHET TPaHUIeil MexK 1y MOHeTaMu | 1 1 — Ha30BEM
eé HaAYaNOM — W HANPABAEHUEM, B KOTOPOM MOHETHI BO3PACTAOT (IO WJIM MPOTUB YaCOBON CTDPEJIKH).
Jns pasmmaabix Moner A m B Ha30BéM 0dyz0ti AB MHOXKeCTBO TpaHUIl MexK 1y MoHeramu or A g0 B
IIPOTUB 9aCOBOIl CTPEJIKU, & Pa3Mepom JIyTU — KOJUIECTBO IPAHUIL B HEl.

Kax n Bbime, cuuraeM, uro k > 1. O6bacanM, Kak 1pu n = 3% HaiiTu Maccy OjHO#l MOHETHI.

JokazkeMm, 9T0 IpU HEIETHOM KOJIMIECTBE MOHET Yy JIBYX PA3HBIX PACIIOJIOKEHUI MOHET ecThb o0Iast
MOHEeTa TOTJ[a M TOJBKO TOIJIa, KOTJa y HUX pa3Hoe HampabjeHune. OUeBHIHO, ITO eC/IM HAIPaBJIEHUE
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OJINHAKOBOE, TO OOITUX MOHET HeT. Kcjiu HanpaB/ieHus pa3Hble, TO Ha9aJ/Ia ITUX PACIOJIOKeHU pa3dbuBa-
IOT MOHETHI Ha, J[Be IPYIIbI (O/IHA M3 IPYIIT MOXKeT OBITh IIYCTOM, €C/Ii HavYaa COBIAJAOT), B OJHON 13
STUX TPYIIT OyJIeT HEYETHOE KOJUYIECTBO MOHET, U CPEJIHsAs MOHETBHI 9TON I'PYNIIbI ABJIAETCA OOIIei JTs
nByx pacnosioxkennii. (IIpuBesém Takzke 6oJiee KOHIENTYAIbHOE JOKA3ATEIBCTBO 9TOrO (haKTa, KOTOPOe
BBl MOXKET€ IMPOIYCTUTH 0e3 yirepba s MOHUMAaHUS JajbHENIero pemnienns. PaccMorpum JIBuzKeHune,
KOTOPOE TIEPEBOJIUT OJIHO PACIIOJIOXKEHIe MOHET B Jipyroe. [locKo/IbKy 9TO MeHsIolee OPUEHTAINIO J[BU-
JKeHUe TIJIOCKOCTH C HEMOJABUXKHOU TOYKOi, 3T0 cumMerpud. Ho jobast och cuMMeTpun NMpaBUIBLHOTO
N-yrOJBHUKA JIJIST HEIETHOTO 1 IIPOXOJUT Yepe3 BEPIIHHY ).

TaxmM 06pa3oM, JOCTATOYHO TOKA3aTh, KaK IpH N = 3¥ 3a k B3BemmBaHuil YCTAHOBUTD, UTO PACIO-
JIO?KEHUE — OJ[HO U3 JIBYX C Pa3JIMYHBIMY HAITPABJIEHUSIMHA.

Jlemma 1. Ilycrs ayru AB u C'D me nepecekaiorcs u uMeroT pasmeps! 3!, IlyeTs npo pacmosoxkenne
MOHET M3BECTHO, YTO JINOO ero HadaJo Ha gayre AB, a HampaBjeHHe — IPOTUB 9aCOBOI CTPEJIKH, JTUOO
Hadajo Ha jgyre C'D, a HampaBieHne — 1o 4dacoBoii crpenke. Torma 3a | B3BeImmBaHUN MOXKHO HAWTH
MacCy OJHOI MOHETEI.

HoxkazarenbcTBo. Jlokarkem Jjiemmy 1o uHayKinn. Baza waaykiun g [ = 0 odeBujiHA, 1Mepeiiem
Kk mary. [lycrs jmemma jokasanma jisg | — 1, gokaxkem s [ Pasmenum jqyry AB Ha paBHBIE JIyru
(pasmepamu 3'1) moneramu K u L, a qgyry CD — moneramu M u N. TlooxuM Ha JIeBYIO Yallly BECOB
mvoretsl A, B, C'u D, a na npaByto — mouetrsl K, L, M u N. 3amerum, 9T0, €CJIU HAYAJIO JIEXKUT BHE
nyru AB nnn na gyre KL, To cymma mace morer A u B pasna cymme macc monet K u L, aHaJoruydmo
JUTS IPYTOil 9eTBEPKU MOHeT. Ternepb pazdepéM MCXO/Ibl B3BEITUBAHUIL:

e FEcium wamum ypaBHOBecmJIMCh, TO JinOO HadaJs0 Ha jyre KL, a HalpaBjeHne — IIPOTUB YaCOBOIA
cTpelike, b0 Hadas o Ha ayre M N, a HampaBjeHue — 110 YaCOBOM CTpeJIKe.

e Fcyim nieBag wara Jierde mpaBoif, To Jimbo Hadasjo Ha LB, a HampaB/ieHHe — TPOTUB YaCOBOM
crpenkn, 6o Hadasao Ha C'M, a HampaBjaeHHe — I10 9aCOBOIl CTpesKe.

e T'permii ciryuailt pazdupaercsa aHAJIOTTIHO BTOPOMY.

Takum oOpazom, Bce crydan CBOJATCH K MPEJIOJIOXKEHNIO0 WHITYKITUY U JIEMMa JIOKA3aHA.

Jlemma 2. ITycts Hawaso jgexur Ha xyre AB pasmepa 3!, a Hanpasienue HemsecTHO. Torya HaiTH
MacCCy OJHON MOHETBI MOXKHO 3a [ B3BEIIMBAHMUIA.

HoxkazarenbcTBo. JlokaxkeM jieMMy 1Mo WHAYKIuU, 6a3a jyig [ = (0 odeBujHa, MepeiijiéM K Imary.
Pasnmenmum myry AB na tpu pasuble qyru Mmoneramu M u N. [Tonoxkum monersl A u B Ha JieByI0 Jarry,
a M n N — na npasyio. Pazbepém ciydan:

e Ecyim yamm ypaBHOBECUJINCH, HAYAJIO JIE2KUT Ha jiyre M N u HampaB/eHne HEU3BEeCTHO, TaK UTO
YTBepP:K/IeHNEe CBOJIUTCS K MPEIITOJIOKEHNIO0 WHTYKITIH.

e Fcyim neBag wara Jierde mpaBoit, To Jimbo Hadajgo Ha N B u HampaB/ieHHe — TPOTUB YaCOBOM
cTpenku, oo Hadaso Ha AM, a HampaBeHne — 10 9acoBoOil cTpesike. Takum oOpa3oM, CUTyaIust
ceomuTcd K jgemMme 1 g [ — 1.

e Ocrapmmiicst cirydail pa3sdupaercsi aHAJOTTIHO TTPeIbIIYIIEMY.

IlepeitaéM K JI0Ka3aTeIbCTBY OCHOBHOTO YTBEPZKICHUA 11 KpyTa u3 3° Moner. Beibepem MoneTst A,
B, C'u D rax,uro ayra BC umeer pasmep 382, nyru ABu CD — 3!, a DA — 2-3%2 (manmommmm, 9T0
y nac k > 2). [Tonoxxum Ha JeByto yarry monersl A u D, a Ha npaByio — B u C. Pas6epém Bo3MOXKHbBIE
pe3yJIbTaThl B3BENTUBAHUIL:

e Hepasencrso cBojures K jgemme 1 st ayr AB u C'D.
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e PapeHcTBO pas3bupaeTcsi HECKOJIBKO cjI0XKHee. Bribepem monery F, KoTopas jenut jayry DA 1o-
nostaM. [losoxkum wHa ojuy warny mouetsl C' u D) a Ha npyryio — E u B. PaBencrBo cBejiércst K
JleMMe 2, a HepaBeHCTBO — K JjieMme 1.

Boutee monpobHbIil pazdop 3aBepIieHns PeIeHnsT OCTABUM IUTATEJIIO.

Puc. 1. Cunumu yriiamum co cTpesiodkaMu MeXKJIy MOHeTaMu 0DO3HAaYeHbl HAYaJI0 W HAIIPABJICHUE CHU-
TyalluM, KOI'Jla JieBagd dallla Jierde, KpaCHbIMU — KOTJIa IIpaBasgd Jierde, 3eJIEHbIMUA — KOTJIa OHU PaBHBI.
CooTBeTCTBEHHO, BCE CTPEJIOYKN 0003HAYAIOT CUTYAIIUN, BO3MOXKHBIE JI0 OYepeTHOro B3BemuBanus. «[1»
u «JI» ykaspiBaioT Ha MOHETBHI, KOTOPbIE HAJIO MOJIOYKUTH Ha MPABYIO U JIEBYIO Yallly BECOB COOTBETCTBEH-
HO.
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KAK CTABNJINCH OIIEHKN

Kak Bcerna, «+» craBurcs 3a J110060€ IpaBUJILHOE PEIeHre, «+» 3a pelleHne ¢ CyIeCTBEeHHBIM, HO
JIETKO BOCIIOJIHIMBIM IIPOOEJIOM, «F» — 3a HEBEPHOE PeIlleHHe, OJHAKO ¢ CYIIECTBEHHBIM IIPOIBUKECHUEM,
«—» 3a HeBepHOe pererne. «0» craBUTC, ecan 3ajada He 3amucaHa. ONEHKH «+.», «—.» (BapHaHTHI
«+» U «—») CTaBATCs B CIydae MeHee CYIIeCTBEHHBIX HEJIOCTATKOB (MPOJBUKEHNUIT), YeM «E» 1 «F».
Ornenka «+/2» cTaBUTCS B OTJIEJIBHBIX CJIydasiX, KOIJIa B TEKCTe [IPUCYTCTBYET PABUIbHASI UJIesl, HEI0-
CTATOYHO pa3BHUTasd, 9TOObI CUNTATH 3aJady PeIIeHHOW. DTa OIeHKa CTaBUTCA M B TOM CJIydae, eCju
3aja4a eCTeCTBEHHO paclajgaeTcs Ha JBe IOJOBUHBI, U3 KOTOPBIX OJHA pemieHa. Ecim XKopu xoder 00-
paTUTh BHUMaHUE Ha HEOOBIYHOE JIOCTHXKEHUE ydalerocs: (KpaTKoCTh, KpacoTa, YCUJIeHUe pe3y/ibraTa i
T.I.), — 9TO OTMeYAeTCA 3HAKOM «-+!».

[Ipu maccoBoil nmpoBepke pabOT BO3HUKAIOT TUIIMYHBIE CIydad, B KOTOPBIX TPEOYIOTCH yTOYHEHU,
CUUTATDH JIU HEJOCTATOK ([IPOJIBUKEHNE) CYIIECTBEHHBIM. DTU CIyYau ONUCAHBI HUXKE.

Bamauga 1.

+/2

Sagaga 3.

+/2

Ba3zossrii Bapuant, 8 — 9 Kiaccel

Tonbko BepHBIit OTBET.

TosibKO 3aMeveHO, UTO TOBOPAIINIT «Ta» JKET (HampuMep, TOBOPUTCS, UTO B HEPBBIA JIeHb
BCE JITYT).

Tonbko 3aMevueHO, ITO TOBOPAIIHI «1a» JIZKET U CEroJiHsd, U Ha CJIEIYIONN JIeHb.

Jlokazano, 94TO B TpeTHil JeHb JIZKET POBHO IOJIOBUHA JleTeil. be3 mokazare/ibcTBa yTBEpK/1a-
eTcst, 9T0 cpejiu 2/3 jiereii, TOBOPSIIUX «HET», POBHO 1/6 roBopsT mpasiy u 1/2 JryT.

Tonbko BepHBIT OTBET.
Baaga perneHa s Caydas, KOTIa TPOIUHKN HeT, OOIInii ciiydail K HeMy He CBEJIEH.

Bes nokazaresbcTBa yTBEPKIAETCS, UTO BpPeMsl BCTPedId B ODOMX CJIyYasgX OJMHAKOBO.
OcrajibHOE BEPHO.

ToJIbKO paccMOTPeH JacTHBIH cirydail 3aMe jIeHrs Ha TPOIMHKE, KOTOPBI JIENKO 06001aeTCst
0 ODIIIEro.

Bes nokazaresbcTBa yTBEPKIAETCS, YTO BTOPasd BCTPeva MPOU30HIET OJIMKe K CTApTy, YeM
nepBas. OcTajgbHOE BEpHO.

Kommenmapud. 1llarom camraercst oJfHo U3 ciepyomux npojpuzkenuii: 1) Beprukaabubie
U TOPU3OHTAJIbHBIE JOMUHOIIKK TIOKPAIleHbl B pasHble IBera (Wi Jioboe JIpyroe paBHO-
CUJIbHOE JIEHCTBUE) U YTBEPIKJAETCS, YTO KJETOK KAyKJIOrO I[BeTa YeTHOE KOJUYECTBO. 2)
BaMedeHo, 9To ocobast JTOMHUHOIIKA ITOKPBIBAET OJHY KJIETKY KarKJIOI'o I[BeTa, a Heocobas
nokpbiBaer 0 mwin 2 Kaxkjoro nsera. 3) 3 coobpakeHuil 4eTHOCTH KOJUYECTBa KJIETOK
KazKJI0r0 IBETa IMOJIyYeHO IMPOTHBOPEYNE C TeM, YTO OCOOBIX JIOMHHOIIEK HEYETHO.

ToJIbKO OTBET.
Ectb poBHO OuH mar us Tpéx.

Ectb poBHO jBa mrara u3 Tpex.
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Bamaya 4.

— To/sIbKO OTBET.

—. BepHhbrit ajiropuT™m 1mocrpoeHust 6e3 joKa3aTe/ibCTBa KOPPEKTHOCTH.

+ TotbKO BepHBIil TpUMeEp, CIIPaBETMBOCTL KOTOPOT'O OYEBHUIHA.

Sagaga 5.

Samaua la.

+/2

Samaga 16.

TombKO OTBET.

B npemnosoykernn TpoTUBHOTO TOJIBKO YTBEPIKIAETCS WJIM, BO3MOYKHO, JOKa3bIBAETCS, 9TO
oCTpbIil yroJ1 Tpamenuu He 6osbine 45° u/win siBisgercs jgeauresiem 90°.

B mpeamnonoxkennn nmpoTUBHOTO PaCCMOTPEH TOJIBKO CJIydail, KOrja BO BHYTPEHHUX TOYKaX
cxo/iATcd He OoJiee ABYX TYIBIX YIJIOB.

B IPEAITIONIOZKEHNU ITPOTUBHOI'O YIIYIIECH TOJIBKO C.Hy‘{aﬁ TOY€EK Ha I'PaHUIE IIPAMOYT'OJIbHUKA
1 Ha CTOPOHE TPAaIlelui pa30oueHns.

B mpemmnoioxkennn mpoTUBHOTO YIIYIIEH TOJBKO CJIydail TOUeK Ha I'PaHUIle, HO PACCMOTPEH
cIydail TO4eK Ha CTOPOHE TpaIlelny pa3dmeHns U Ha0OOPOT.

Bazossrii BapuanT, 10 — 11 kaaccel

TosbKO BepHBIil OTBET.

Bes nmokazarebeTBa yTBEPKIA€TCsl, UYTO BO BTOPOil KOP3WHE B TOUYHOCTH KBaIPATHI IPOCTHIX
qrces M BEPHO YKa3aHO WX KOJUIECTBO.

Jloka3aHo, 94TO BO BTOPOIl KOPOOKE KBaJIPAThl MPOCTBIX YUCE/I, HO HE MOJICYUTAHO WU IO
CUUTAHO HEBEPHO, CKOJIBKO HX.

Kommernmapudi. OieHKa He CHIZKAETCS, eCJI B PACCY KIeHNAX «ecyn n = ab, a < b, To a® Bo

BTOPOI KOpOOKe, 3HAYUT, N HE MOXKET OBITH BO BTOPOil KOPOOKE» He YKa3aHO, UTO G JIOJIZKHO
OBITH IIPOCTHIM.

ToJIbKO BepHBI OTBET.

ToJibKO yTBEP2KTAETCsI, 9TO B KOPOOKE JIEYKAT UUCIA BUMA Po;t1P2i+2

Ecte momnbiTKa jJoKa3aTebeTBa, HO VIYIIEH CIydail, MOYeMy BMECTO Pa;i1P2;io HE MOMKET
OBITH P3; 41 (10 ecTh, 331848 pemrena 1mo MoLyiio dakTa «p2 > Ppy1», HO TOT (DAKT JazKe He
copmyIMpoBaH )

Jlokazano, 94To B TpeTheil KOPOOKe JIEZKAT YUC/Ia BUJIA Po;11P2i+2, HO HE TIOJCIUTAHO, CKOJTHKO
WX UJIA TIOJICIUTAHO HEBEPHO.

Bes JA0Ka3aTeJIbCTBa YTBEP2KIAACTCA, 9TO p% > Pn+1- OcraJjibHOE BEPHO.
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3agaua 1, ocobblie cirydan.
—. 3a 0oba IyHKTa Toabko jT0Ka3aHO, 9TO B IIEPBOIT KOPOOKE JIezKAT eJUHUIA U BCE ITPOCTHIE.

Hesepno mpejirioiaraercst, 9To B 11epBOii KOPOOKE JIEXKUT TOJIBKO €JIMHUIIA.
+.3a lau — 3a 16 N3 3T0Or0 «BBIBOAUTCS», YTO BO BTOPOil KOPOOKE JIEYKAT TOJBKO IIPOCTHIE, a
B TPeTheil — KBAJIPAThI IPOCTHIX.

Sagaga 2.
Tosbko mokazano, aro ABC'D — paBHOOeIpeHHast Tpanerws (1, Bo3Moxuo, DEA — pas-
+ HOOEIPEHHBIN TPEYTOJBHIK ).
i Bes nokazarenscrBa yrBepxmaerca, uro FABC u BCDE — paBHOOeIpEeHHbBIE TPAIEIUH.
OcrabHOE BEPHO.
i Haiiiensr j8e paBHOOEIPEHHDBIE TPAIICIIUU C BEPIIMHAME B BEPIIUHAX MATUYTOJIHHUKA, HO HE

06’bHCHeHO, II049eMy HX OIIMCaHHbIEC OKPY2KHOCTHU COBIIaJalOT.

Bes nokazarenscrBa yreepxKaaercs, uro FABC u BC' DE paBHOOepeHHbIE TPAIIEIINN U HE

+ 00bSICHEHO, TIOUEMY UX OIMCAHHBIE OKPYKHOCTU COBIIAJIAIOT.
n Bes jokazaresberBa yrBepxkaaercs, uro ABC D paBHOOeIpeHHas Tpalenusi U 9TO MCIOJIb-
3yercs B peniernn. OcTajbHOE BEPHO.

+. B pemenun siBHO UCTIOIB3YyETCs, 9TO yroy A Tymoii, HO 9T0 He joKa3aHo. OcTaabHOE BEPHO.
Samaga 3.

— Pazobpanbr TOIBKO 9acTHBIE CTydan.
Sagaga 4.

— Pazobpanbl TOJIBKO YacTHBIE CITyYau.

EcTb niest yBemIuTh CUHIE OKPY?KHOCTH TakK, 9YTOOBI BCE KPACHBIE OKA3aIUCh BHYTPH CH-

B HUX, & HOTOM <«IIOJIOTHATEL» PAJIUYChl KPACHBIX (MM HAOGOPOT), JAPYIUX HPO/BUKEHUI HeT.
Sagaga 5a.

—. ToJIbKO BEpHBI OTBET.

F Tosibko BepHBIil IpuMep ¢ 060CHOBaHUEM (C BEPHBIM OTBETOM Wi 6e3 Hero).

+/2 TosbpKo JOKa3aHo, 9To yJadHbIX KJIETOK He Oosbie n(n — 1).
Sagada 56.

— [Iposepsiercst TOJIBKO 9éTHOCTD (N — 1).

CnoxHbIif BapuaHT, 8 — 9 KJ1acchl

Bamaua la.

—. TosibKO BepHBIil OTBET.

3aMevIeHO TOJBKO, UTO BCe MUMPHI, KPOMe TEePBOii, JTOJKHBI paBHAThHCA 1, 3, 7 wm 9 u aTo
ecTb poBHO 10 JABY3HAYHBIX MPOCTHIX YHCEJ, COCTABIEHHBIX U3 ITUX IUMD.

JlokazaHo, 9TO B CHUCKE IMPOCTHIX YNCE HE MOXKET ObITh UNCes, HATMHAIOIMNXCA ¢ IETHON
+/2 1 pbl, KpoMe MOXKET OBIThH IepBOro uncia. Ilpu s3Tom HEe 000CHOBAHO, UTO HE MOXKET OBITh
quces1, HadnHamuxced Ha 5. OcrajibHOE BEPHO.
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3amaua 16.

B HEBEPHOM IIpUMEPE BCTPEIACTCA COCTaBHOE YUCJIO B CEPEJIUHE.

+/2 B meBepHOM mpmMepe HaJI0 3aMEHUTH TOJBKO MEPBYIO 1UMPY, YTOOBI OH CTaJl BEPHBIM.
Sagaga 2.
— Toabko BepHBIT OTBET.
Tosbko 3ameueno nogobue TpeyroabaukoB ABX, BCX u CDX u (uim) noaydeH BepHbIi
OTBeT.
[Iycts X — Touka ua cropone AD u3 ycioBusi. Bes gokazarenbcTBa yTBEPKIAECTCS, TITO
F omnmcaHHble OKPYyKHOCTH TpeyrosbHuKOoB ABX n C'DX TOBTOPHO TepecekaloTcs BHYTPH
ABCD. OcranbHOe BEPHO.
Samaga 3a.
F Tosbko Miest MaxMaTHOW pacKpacKu 0e3 BEPHOI CTpaTeruu.
Sagaga 36.
Ckazano, uto eciu [lamma BeIMTpaeT, XoJd MEPBLIM, TO OH BBIUTPAET U XOJd BTOPBIM, €CJIH
F OyIeT «IPUJIEPKUBATHCA TON YKe CTpaTeruu, KoTopas TOJuTcs Jijist epBoros. 1lpu sTom He
00bsICHSIETCS, 9TO JIeJaTh C MEPBBIM X0o0M Murim.
Bes jiokazarenberBa yrBepK1aeTcs u uctosb3yercs, uro Muma (Ilamma) Beimrpeisaer Torua
F U TOJIBKO TOTJIa, KOTJIa B TabJINIEe eCTh CTOJI0EI] 13 MUHYCOB (cTpoka u3 miocoB). OcranbHoe
BEPHO.
Bes nokazarenbera yTBepKIaeTCs, 9TO ecan ecTh tabmuna (N + 1) x (N + 1), B Koropoii
:F ) )
BBIMI'PBLIBAET HAUYMHAIONINI, TO ecTh 1 Tabiuia N X N. OcraabHOe BEPHO.
3amaua 4a.
Her xpurepues.
Sagaga 46.
Kommenmapui 1. OtieHKa He CHUXKAETCS, €CJIN PACCMOTPEH TOJIBKO CJIydail TOPOIOB 00IIEro
HOJIOKeHNsT (HUKAKIe TP He JIesKaT Ha OJHON IPSMOi).
Kommenmapui 2. OrieHKa He CHUXKAETCSI, €CJIU B PEIIEHNN eCTh MecTa, IJe «TYIOH yrojs»
cJeyeT 3aMeHUTb Ha «He OCTPBII yTroa™, a CTPOTHe HepaBEeHCTBa Ha HECTPOTWe, HO IOC/Ie
TaKUX 3aMeH BCE CTAHOBUTCS BEPHO.
Jloka3aHO TOJIBKO, UTO eCJIn KaxK/ bl 13 roposioB A u C' He COeIMHEH Ty TEM ¢ KOHITAME PO~
F BesiérHOro orpeska BD, u ABC' D — BBIIYKJIBII 9eThIPEXYTOIBHUK, TO gopora AC HEKOT/IA
He OyJIeT TIpoBeIcHA.
JokazarenbcrBo Buja «Ilycts moporun AC u BD nepecekaroTcs, Tak KaK B UETBIPEXYTOJIb-
- anke ABCD opun u3 yrios (ckaxkem, B) He octpbiii, To AB ne 6osbie AC' u BC' He
oonbmre AC, mostomy goporu AB u BC' nipoBejiennl panbiie, a torga AC' He moria OBITH
[IPOBEJIEHA, TTPOTHBOPEYINES .
- Bes obocnoBanus ucnonbsyerca gemma: «ecium AB < AC m BC < AC, to mopora AC

HHKOI'/ZIa HE 6yﬂeT npoBeageHa». OcraJibHOE BEpPHO.
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Sagaga 5.
:F

Tonbko puBeIEHO TTOXO/IsATIEee YUCT0 V.

Sagaga 6.
Kommenmaputi. Eciu B pabore perién nyHkr (6), HO He (a), TO OIEHKa CTABUTCSI
u 3a (6), u 3a (a). AHAJIOTUYHO, €CJIM PENéH IIyHKT (B).
VKasaH aJropuTM HaxXOXKJIeHHs CyMMbI drce Ha 18 Kaprodkax 3a 18 BOIPOCOB.
F 3a ba Ecnu 6b1 ObLI0 HOBEIEHO /10 KOHIA, TO HOHAI00uTCA 21 BOMPOC I PeIleHust
3aJ1a4M.
Samaga 7.
Kommenmapui. OtieHKa He CHUYKAETCSI, €CIU YITYIeH TOJbKO ciaydait k = 1.
— ToJIbKO BepHBIi OTBET.
F ToJIbKO BEPHBIH aJTOPUTM C JTOKA3ATETHCTBOM.
+/2 ToJIbKO OIleHKa € JIOKA3aTeIbCTBOM.
Caoxwneprii Bapuanat, 10 — 11 Kiaccel
Sagaga la.
F TosbKo Mjies MaxMaTHOW pacKpacKu 0e3 BEPHOI CTpaTeruu.
Sagaga 16.
Ckaszano, aro eciu [lamma BeIMrpaeT, XoJs MEPBBIM, TO OH BBIUTPAET W XOJA BTOPBIM, €CJIH
F OyIeT «IpUIeP:KUBATHCA TOM »Ke CTpaTerud, KoTopas T'OAUTC it IepBoros. 1lpu sTom He
00bsICHSIETCS, 9ITO JIeJaTh C MEPBBIM X00M Murim.
Bes jiokazarenberBa yrBepK1aeTcs u uctosb3yercs, uro Muma (Ilamma) Bemrpeisaer Torua
F U TOJIBKO TOTJIa, KOTJIa B TabJINIEe eCTh CTOJIOEI] 13 MUHYCOB (cTpoka u3 miocoB). OcranbHoe
BEPHO.
Bes nokasarenbcra yTBepKIaeTCs, 9TO ecan ecTh Tabmuna (N + 1) x (N + 1), B Koropoit
:F ) )
BBIMI'PBLIBAET HAYMHAIONINI, TO ecTh 1 Tabiua N X N. OcraabHoe BEPHO.
Bamaga 2.
Kommernmapudi 1. OneHka He CHHUXKaeTCs, ecju 0e3 0DOCHOBaHUsI UCIOIL3YeTCsI, 9TO Ha
KAKOW-TO CTOPOHE YeTHIPEXYTOIbHUKA OY/IYT JIeXKATh JBE M3 OTMEUEHHBIX TOUYeK. OcTasib-
HOE BEPHO.
Kommenmapuid 2. OneHka He CHUXKAETCs, €CJU YIYIIEH Caydail COBIAJIEHUs] CePeIUHBI
JuaroHasn(-eit) u TOUKY Tepecedenust quaronaseii. OcraabHOe BEPHO.
Samaua 3a.
Bajiaua cBejeHa K TOMY, 9TO Ha KyOMKe BBIIAJAeT TOJbKO JBa 3HAYEHHA. DTOT Caydail He
pa3obpaH.
F Tonbko BepHBIT aJropuT™M 6€3 0O00CHOBAHUSI.
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3amaua 36.

Bajada cBejieHa K TOMY, 9TO Ha KyOHKe BBINAJIAeT TOJIBKO JIBa 3HAYEHUs. DTOT CJIyUail He
pazobpaH.

B nyskTe (a) mpuBeEH CJIe Iy OMmuil aJITOPUTM: KazKJIblii Ha3bIBAET CBOE IHCIIO b pas3, IpuMep
+ obocuoBan. IlyHKT (6) siBISETCS HEKOTOPOI BEPHOI MOJIepHI3aIueil myHKTa (&) (Hampumep,
BCe, KpoMe 48ro HasbiBatoT cBoé uncyio). OGoCHOBaHNE KOPPEKTHOCTH MyHKTa (0) HeT.
Bamaua 4.

F ToJIbKO TIpUBEIEHO MOAXOAsIIIee IucIo V.

Samaga 5a.
Kommernmapudi. OtieHKa He CHUKAETCS 3a OTCYTCTBHE SIBHOTO CBEJIEHUS K II€JIBIM UUCTIAM.

—. Tosibko 3ameveno pasencTBo coorBercTByionux HOK oB.

Sagaga 56.
+ Bepnbrit mpumep 6e3 siBHOTO yKa3aHHs 9aCTOThI UCKP U 6€3 000CHOBaHMSI.

+. Bepwbrit mpuMep ¢ yKazaHHeM 9acTOThI UCKP, HO 6€3 000CHOBaHUSI.

Sagaga 6.

Het xpurepues.

Sagaga 7.
Kommernmapudi. OtieHKa He CHUKAETCS, €CJIU YIIYIIEH TOJbKO ciaydait k = 1.
—. TosbKO BepHAs OIEHKA ¥ /MM BEPHDI OTBET.
+. TonbKO BEpHBII AJITOPUTM C JIOKA3ATETHCTBOM.
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TABJINIIA COOTBETCTBIA OIIEHOK U BAJIJIOB

OueHka

+

10

12

10
14

10

12

10
14

9

11

9
13

8

10

8
11

6

7

4

lLlena| O

2
6

10

12

4

10
14

Homep aanaum

2
3
4

1a
16
2
3
4

5a

1a
16

3a

36

4a

46

6a

66

6B

1a
16

3a

36

4
5a

Mnagumi

DazoBbLIA

Crapiuvia

6a30BLIA

Mnagwmia

CNOXHBIW

Crapwmia

CINOM¥HBEIN

[Tpu sTom Gasuist 5, 6, 7, 8, 10 ki1accoB ymHOKaoTest Ha 2, 2, 1.5, 4/3, 1.25 cOOTBETCTBEHHO.
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CTATUCTUKA OINEHOK II0 MOCKOBCKHNM PABOTAM

Bazosbiit Mutaqumii Bapuant (733 paborsr)

+|

70
104
64
44

34
15
402

279
201
43
43

40
126

+

+!

1a
66
133
42

14

243

1a
157
32

61

196

4
348
300

385
309
23

11

+l

Ba3zosbiit crapmmit Bapuant (578 pabor)

1a
103
70

96

53
233

16
118
109
16
115
160

55

Croxuprit mutammmii Bapuant (506 pabor)

16
53

287

2
183
63
170

3a 36
204 343
61 117
0 0
81 27
8 0
4 0
0 0
148 19
0 0

4a 46
183 258
118 160
0 2
2 56
0 1
5 1
2 1
196 27
0 0

5

384
102

14

6a
331
98

70

66
364
103

37

Caoxwbriit crapimii Bapuadt (455 pabor)

16
249
109

36

59

2
264
111

o o o o

3a
215
60

174

36
278
75

98

4
271
116

10

50

31

5a
269
119
14

49

56
318
86

= O

46

298
143

13

2 3 4 5a
59 141 319 203
55 296 184 47
0 16 25 43
37 4 0 50
0 1 0 54
24 5 1 1
69 2 1 1
334 113 48 179
0 0 0 0
6s 7
411 335
94 165
0 3
0 2
0 1
0 0
0 0
1 0
0 0
7
398
54
2
0
0
1
0
0
0

56
283
171

119



