BCEPOCCUICKA S OJIUMITUAJTA HTKOJIBHUKOB 110 MATEMATHUKE.
2017—2018 yu. r. LIKOJIBHBIN OTAII.

8 KIIACC
3anaHus, OTBETHI M KPUTEPUH OLICHUBAHUS

1. (7 6amnoB) B pamke 8 x 8 mmupuHOi B 2 KIETKU (CM. pUCYHOK) BCEeTo 48 KIIETOUYEK.
CKOJIBKO KJIETOYEK B pamke 254 X 254 mupHHON B 2 KJIETKH?

OTtBert. 2016.

Pemenne. [lepeuiii cnoco6. PazpexxeMm paMKy Ha 4EThIPE OJIMHAKOBBIX IIPAMOYTOJbHHUKA
TaK, KaK OKa3aHo Ha pucyHke. [IlupruHa npsiMOyTroJIbHUKOB paBHA IIIMPUHE PAMKH, T. €. 2
KJIeTKH. J[JIMHA KaXXKA0T0 MpsIMOYTOJIbHUKA Ha 2 MEHBIIIE CTOPOHBI paMKu: 254 — 2 = 252
KJIeTkH. Toraa miomnaab OJJHOTO IPSIMOYTOJIbHUKA paBHa 2 * 252 = 504. A 3Ha4uT, BCEro
B paMke 4 ¢ 504 = 2016 kneToxk.

Bmopoii cnoco6. [1nomane paMku MOXKHO MOTYYUTh, €CIIUA U3 IUIONIAIU KBajapaTa 254 X
254 BbpIYECTH IUIOIAIb BHYTPEHHETO KBapara. CTOpOHA BHYTPEHHETO KBaipara Ha 4
KJICTKH MEHBIIIE CTOPOHBI OOMIBIIOr0. 3HAYHT, IUIOMAb PAMKHI paBHa 2547 - 250° = (254 -
250)(254 + 250) =4 - 504 = 2016.
3ameuanue. Ecniun 0003HAYUTh CTOPOHY paMKH 4epe3 N, TO MOXKHO J0Ka3aTh (Harmpumep,
OTIMCaHHBIMHU BBIIIIE CIIOCO0AMU), 94TO €€ IIIoIa b OyaeT paBHa 8N — 16 KIETOK.

Kpurepuu nposepku.

. JIro6oe monHOE BepHOE penieHue — 7 0alioB.
. BepHblil X0 pemienus, HO JoMylleHa apupmMeTnyeckas ommnoka — 3 Oanna.
. BepHoe paccyxenue, HO J0MyIlleHa OoIMOKa B OLIEHKE pa3MepoB (Harpumep, BO

BTOPOM CITOCOO€ OMIMOOYHO CUUTAETCS, YTO BHYTPEHHHI KBaJpaT UMEET CTOPOHY Ha 2

KJICTKH MEHBIIIE, YeM O0JIbIoi) — 2 Oasa.
. Tosbko BepHbIN oTBET — 1 Gan.

2. (7 6annoB) Aus nepemHoxuina 20 nBoek, a Bans nepemuoxun 17 narépok. Tenepb
OHHM COOMpAIOTCA TMEPEMHOXHUThL CBOM OTpoMHBIC uncia. KakoBa Oymer cymma mudp
MPOU3BEACHUA?

Ortaer. 8.

Pemenne. Beero nepemuosxkaercs 20 neoek u 17 narépok. I[lepectaBum coMHOXUTENM,
yepeays ABOMKHU U mATEPKU. [lomyuurcs 17 map 2 » 5 m em€ Tpu ABOMKHM, AArOIIKE B
npousBeaeHuu 8. Urak, uncino 8 HyxHO 17 pa3 ymHOxkuTh Ha 10. [Tomywaercs uucio,
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cocrosiiee u3 udpsl 8 u 17 nyneit. Cymma uudp pasna 8. [pyroit cnocod 3anmucu Tex
K€ PacCyKI€HUM MOKHO MOJIyYUTh, UCIIOJIb3Ysl CBOMCTBA CTEIICHEN:

290517 =234 21 e 57 =8« (2 ¢ 5) =8« 10" =800 000 000 000 000 000.
Kpurepuu nposepku.

. JIto6oe moHOE BepHOE pemieHne — 7 6aloB.

. BepHrbIii X0 pemieHus, MOJIy4eHO BEpHOE IMPOM3BEICHHE, HO cymMMa mudp He
yKazaHa — 5 0aJuioB.

. Crnenana rpynmyupoBKa ABOEK U MATEPOK IO Mapam, JAIOIIKUM JIECSITKU, HO OTBET HE

MOJTyY€H WM MOJTy4YeH HEBEpHO — 2 Oalina.

PeAds3+PeE«34U

3. (7 6amnoB) B BBIpOKEHUH -------==---=========-=-mmm- 3aMEHHUTE Kaxayro u3 OykB P, 4,
CePeAe3YyY

3 E U C VHa KaKyro-To u3 1udp ot 1 10 9 (oguHaKOBBIE OYKBBI — Ha OJIMHAKOBBIC
udpel, pasHele OyKBBI — Ha pas3Hble IU(PHI) Tak, 4TOOBI 3HAYCHUE BBIPAKCHUS
MOJIYYHJIOCHh HauOoNbIIUM. [lokadicume, KAk HYHCHO paccmasums yugpoul, blyuciume
3HaueHue 8aule2o GblPaX*CeHUs U 00vbACHUMe, NOYeMy OHO Haubobuiee.
OtBet. Hanbobliree 3HaueHne paBHo 36,5 u gqocturaercs, Harpumep, mpu C =1,V =2,
E=9,H=8P=4,4=53=6.

Pemenne. BeiHecenM 33 CKOOKH OOIMHA MHOAHTETE B YHCIHTEIE IPO0H H COKPATHM:
P-_{-F-{1+E-H}_1+E-H
P-A-3.C.¥V C.yV

. ITockompky EaEIad OVEEA 3aMeHAST OIHY UHOPYV,

i . 1+E-H _1472 )

C-Vz2u E-H=<T72 Ilostouy = = = =36.5. OcTanock EaK-HHOVIE
C-] 2

JaMEHHTE BCe OVEBHI P, 4, 3, E M C V Ha undpel Tak, 9To0sl 3HaueHHe 36.5

JOCTHranochk. I8 3TOT0 HeoOXOTHMO MOCTABHTE BMecTo C H V mudpel 1 uw 2 B

THO0M Topanke, BuMecTo £ B A — pudpe 8. 9 B mo0oM MOpAIke, a OCTABIIHECHE

OVEEBEL P, 4 H 3 3aMEHHTE Ha KEAKHe-THOO H3 OCTABINMXCH UHOP, HAIpHMEp, Tak: P =4,

A=53=6

Kpurepuu nposepku.

. JIro0oe moHOE BepHOE perieHue — 7 0alioB.

. BepHoe pemenune, HO HUYEr0 HE HAMMCAHO TPO IUEGPBI, KOTOPHIMU HY>KHO
3aMeHUTh OYKBBI P, 4 u 3, — 6 6aios.

. BepHo 1 000cHOBaHO HaiiieHO, KakuMU Iuppamu HyxHO 3ameHuTh C, V, E, U,
HO JIoMyIlleHa apudMeTHYecKasi OITMOKa U TOJy4YeH HeBEPHbIN 0TBET — 4 0aJuIoB.

. [IpuBeneHsl BEepHBIN OTBET M BEPHBIM NMPUMEP PACCTAaHOBKH IUdp, HO HE
JIOKa3aHO, YTO ATO 3HaYeHWEe HanbOobIIee (CoKpaiieHne 1podu HE BBIITOJIHEHO), — 3
Oasna.

. BepHo BbIMOTHEHO COKpamieHue [IpoO0u, HO JaJbHEHINE PaCCYXIACHUS
OTCYTCTBYIOT WUJIM HEBEPHBI — 2 OaJina.

. [IpuBenéHn BepHBI NpuUMep pacCTaHOBKU LUQp, 3HAUYCHHE BBIPAKEHUS HE
HalICHO WK HalIeHO HEBEPHO, €ro0 MaKCUMAIBHOCTh HE JoKazaHa — | Gai.

4. (7 6annoB) B komuare 10 nmamn. Ilers ckazan: «B 3Tol KOMHATEe €CTh 5 BKJIIO-
y€HHBIX JJamm». Bacst emy orBeTmin: « Tol He paBy». Y nobaBui: «B 3T0it KOMHATE €CTh
TPU BBIKJIIOYEHHBbIEC JIaMnbl». Kons ke cKasai: «BKJIIOUEHO YETHOE YUCIIO JIAMID.



Oxa3anock, 4YTO U3 YETHIPEX CETAHHBIX YTBEPKAECHUN TOJBKO OJHO BepHOE. CKOIBKO
JamIl BKJIIFOYEHO?

Ortaer. 9.

Pemenne. [lepBoe u TpeThe YTBEp)KIEHUS OJHOBPEMEHHO HE MOTYT OBIThH 00a
HEBEPHBIMU, UHAYE B KOMHATE ObUIO ObI MEHBIIIE MATH BKIIOYEHHBIX JIAMI U MEHBIIIE
TPEX BBIKIIOYEHHBIX, T. €. BCETO MEHBIIIE BOCBMU JIaMIl, YTO IPOTHBOPEUYUT YCIOBUIO.
[lepBoe U BTOpOE YTBEPKIAEHUSI TAKKE HE MOTYT OBITh OJHOBPEMEHHO HEBEPHBIMHU.
3HA4YUT, Cpean yTBEpKAeHUN | u 3 ecTh BEpHOE, U Cpeau yTBEpkaAeHUM | u 2 ecthb
BepHOoe. [lockoybKy BepHOE YTBEp>KIECHUE BCEro OJHO, 3TO yTBepkiaeHue 1, a
OCTaJIbHbIE YTBEPKJCHUSI HEBEPHBI.

3HauuT, B KOMHATE MEHbIIIEe TPEX BBIKIIFOUEHHBIX JIaMII (TaK KaK yTBepKJaeHue 3
HeBepHO). Torja BKIIOUEHHBIX JIAMIT XOTsI ObI BOCEMb, PUYEM UX KOJIMYECTBO
HEYETHO (TaK Kak yTBEpKJIeHUE 4 HEBEPHO). 3HAYUT, X JEBATb.

Kpurepuu nposepku.

. JIro06oe moHOE BepHOE perieHne — 7 0aioB.

. BepHoe 1 nosiHOE peliieHre, HO 1aH OTBET HE Ha TOT BOMPOC («1 BBIKIIOUEHHAS
Jammay) — 6 6ajIoB.

. Cka3aHo, HO HE JIOKa3aHO, YTO BEPHBIM MOXKET OBITh TOJIBKO YTBEpXKIACHHE 1,
3aTO MOTOM U3 3TOTO (haKTa BEPHO BBIBEJICHO, UTO BKIIOUEHHBIX Jamn 9, — 3 Gaia.

. OOBsSICHEHO, YTO BEPHBIM MOXKET OBITh TOJBKO YTBEpKIeHHE 1, HO jaiee

c/esiaHa 0/1Ha OUIMOKa IpU MOCTPOEHUH OTPULIAHUM K OJTHOMY U3 YTBEpXKAEHUH 2, 3, 4,
IPUBOJSIIA K HEBEPHOMY OTBETY (HAIpPHUMEp, IAE-TO «BKIKOYEHO» IEPENYTaHO C
«BBIKJIFOUEHO» WIIN «UETHOE» HE MPEBPAILEHO B «HEUETHOEY), — 3 Oasia.

. OOBSICHEHO, YTO BEPHBIM MOXKET OBITh TOJIBKO YTBEPKICHUE 1, HO JanbHEHIINE
paccykJIeHUs HEBEPHBI WIIM B HUX CAEIAHO HE MEHEE JIBYX OLIMOOK MPHU MOCTPOCHUU
OTpULIAHUI — 2 OaJina.

. [IpuBenéH BepHbIN OTBET, U 0€3 OOOCHOBAHMS YKa3aHO, UYTO MPU STOM BEPHO
TOJIBKO yTBEpKIE€HHE 1, HO HE OOBSICHEHO, IOUYEMY HE MOXET OBbITh BEPHO JPYroe
YTBEPKJICHUE U TTOUYEMY HE BO3MOXEH KaKo-mmbo apyroit otBet, — 2 Oasia.

. [TpuBenén Tonapko orBeT — 0 GaNsIOB.

5. (7 O6ammoB) He3naiika wu3Mepusn JUIMHBI CTOPOH U JMAroHalied CBOETO
YETBIPEXYTOJILHOTO 3€MENIbHOTO y4YacTKa, 3amucai B OJIOKHOT pe3yJIbTaThl MIECTH
U3MEPEHUN U TYT ke 3a0blI, KaKKe YUCiia OTHOCHIMCH K TUArOHAJsIM, a Kakhue — K
cropoHaMm. IloToM OH 3ameTus, 4YTO CpEId HANUCAHHBIX YHUCEI €CTh YEThIpE
OJIMHAKOBBIX, a JBa OCTAaBIIMXCS YWCIa TOXKE pPaBHbI MeXIy coOoi. Hesnaiika
o0pagoBaJics U clieall BbIBOJ, UTO €0 y4acTOK — KBajipaT. O0s3aTeNbHO JIU 3TO TaK?
Ecnu omeem «0a», mo ymeepoicoeHue HyHCHO 00KA3amb, eCiu OMBem «Hemy» —
npusecmu 0nposep2arwull npumep u e2o 000CHO8aMb.

OTtBer. Het, HEOOs3aTENBHO.

Pemenue. [loctpoum paBHOcTOpOoHHUM TpeyroiasHuk ABC 1 Ha OuccekTpuce ero yria B
otioxuM otpe3ok BD, paBubiit 4B. B uetsipéxyronsauke ABCD umeem AB = BC = CA
= BD (mo nmoctpoenuto) u AD=DC (nampumep, u3 paBeHctBa TpeyroibaukoB BAD u
BCD no aBym cTopoHaM H yriy Mexay HUMH). OuYeBHIHO, YTO MOCTPOCHHBIH
4eTBIPEXYTOJILHUK HE SIBIIETCS KBaapaTtoM (Hampumep, Tak kak yrox ABC pasen 60°).
VYyactok Hesnailiku Mor umeTh (QOpMy OTOTO UYETHIPEXYTOJNBHUKA. 3ameuarue.
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Bo3moxeH W y4acTOK HEBBIMYKJION (opMbl, 00IafaomUidi TEMHU K€ CBONCTBAMHU.
Kpurepuu nposepku.

. JIto6oe moHOE BepHOE perieHne — 7 6aloB.

. [IpaBuibHasA, XOpoIIO YUTaeMas KapTHHKA, CUMMETpUYHAs OTHOCHUTEIBHO
OJIHOM M3 IMaroHasei, Ha KOTOPO OTMEUEHbI paBHbIE OTPE3KHU (UEThIpe OJHUX U JIBa
JPYTUX), HO MOCTPOCHUE HUKAK HE OMKHCAaHO — 3 OaJia.

. VYka3zano, 4to Moryt BeinoJsiHAThCs paBeHcTBa AB = BC = CA=BD u AD = DC,
HO HM 4YepTexka, HU ONUCAHUS KOHCTPYKIIMM HET, JIMOO €CThb TOJbKO HEBHSITHAas
KapTUHKA C MPaBUJILHO YKAa3aHHBIMU PaBHBIMU OTPE3KaMU,
U3 KOTOpPOM HE OYEBUIHO, IOYEMYy TaKuU€ pPaBEHCTBA
OTPE3KOB MOXKHO MOJIYy4HUTh, — 2 Oaiia.

6. (7 OamnoB) Yersipe ONIOXM WrparOT B YexapAy Ha
OOJIBIIOM JIUCTE KIJIETYATOM OyMaru.

Kaxayro cekyHay oiHa u3 6J10X MEpEnphIrUBaeT yepe3
KaKyH0-TO APYTYIO U, JIETSA HaJ TOM XKe IPSIMOU, IPOJIETAET
paccTosiHue, BiBoe Oouibliee, 4eM OblI0 Mex 1y 010Xxamu 10
npbikka. Ceiiuac 6JI0XU CUAST B YETBHIPEX BEPILIMHAX OJHON
KJIETKU. MOTyT Jii Bce 4eThIpe OJI0XU Yepe3 HEKOTOpOoe
BpEMsI OKa3aThCs HA OJHOM PSIMOI?

Otser. Her, HE MOTYT.

Pemienne. IlpeanosnoxuM, dYTO 3TO CIy4WiIoOCh, H
paccMOTpUM TOT MOMEHT, KOIJa BCE YeTbIpe OJI0XHu
BIIEPBBIE OKa3ajuch Ha ofgHOW npsiMoi. Ilompocum Ty OnoXy, KOTOpas coBepiiaja
NOCJIEIHUN TPBDKOK, MPBITHYTh oOpartHO. IIpu »TOM OHA nokHa OyaeT CHoOBa
NepeIeTETh Yepe3 KAKYI0-TO U3 JAPYTUX OJ0X BAOJIb COSAUHSIOIEr0 UXOTpe3Ka, T. €.
JOJKHA OyJIeT OCTaThCsl Ha TOM )K€ MPSIMOW. 3HAUMT, CEKYHy Ha3aJl Bce OJIOXU TOXKE
cujenu Ha ogHou npsimoit! Ho MbI paccmaTtpuBaiii TOT MOMEHT, KOT/Ia YeThIpe 0J10Xu
BIIEPBBIC OKA3aJIMCh HA OJHOM IpsAMOM. [lomydeHHOEe MPpOTUBOpEUNE JOKA3BIBAET, YTO
Hallle TPEIO0I0KEHUE HEBEPHO U BCE YEThIpe OJIOXU HE MOIUIM OKa3aThCsl Ha OJHOU
IIPSIMOM.

3ameuanue. Jlpyrou, 6oiiee CIOXKHBIA CIOCOO pelIeHUsl 3aJa4d MOXHO TIOJYYUTb,
€CJIM BBECTH CHCTEMY KOOPJAMHAT, B KOTOPOW BEPIIMHBI UCXOIHOIO KBaJpaTa UMEIOT
koopauHatel (0; 0), (0; 1), (1; 0), (1; 1), u pa3aenuTh BCe LETOUYUCICHHBIE TOYKU Ha
YeThIpe TUMA: T€, Y KOTOphIX 00e koopauHatel 4y€tHbl: (U; Y), Te, y KOTOpbIX 00e
HeuétHsl: (H; H), u Te, y koTopbix 4é€THa TOnbKO onHa u3 koopauHat: (U; H) u (H; H).
MO>KHO TOYKM KaXJ0r0 TUIA TOKPACUThH B CBOM LIBET.

3amMeTuM, 4TO NP KaXKJOM NPbDKKE 00€ KOOPAUHATHI MPBITHYBILIEH OJ0XU MEHSIOTCS
Ha YETHOE YMCIIO €UHUILL, T. €. YETHOCTh KOOPAMHAT HE MEHsIeTCs. YeThIpe BEpILUHbI
kBagpata umerotr pasueii tun: (4; Y), (U; H), (H; Y) u (H; H). Ongnako MoxHO
J0Ka3aTh, YTO Ha JIIOOOM MpPSMOI BCTpeuaroTCs BEPIIMHBI TOJBKO JIBYX KaKHX-TO
tunoB (Hampumep, Tojbko (Y; H) m (U; Y)). 3Hauut, HA KaXKAOM MNPAMOM MOTYT
0Ka3aTbCs MAaKCUMyM JBe OJI0XW (CHAEBILIME BHayalle B BEPUIMHAX TEX JIBYX THUIIOB,
KOTOPBIE MPUCYTCTBYIOT HA IPsIMOi1). MITak, OKa3pIBaeTCsl, 4TO HE TOJIBKO YETHIPE, HO U
Tpu OJI0OXU HA OJTHOM MPSIMOM OKa3aThCs HE MOTYT.

Kpurepuu nposepku.

. JIro0oe moHoe BepHOE pellieHre — 7 OaIIoB.
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. [Tepebop BapuaHTOB, KaKk MOTYT TpbITaTh OJOXW BHaYaje, C MOCIEAYIOIIUM
BBIBOJIOM THIIA «J1aJIee HE TIOJYUYUTCS» WA «BHJIHO, YTO BCE CTAHOBUTCS TOJBKO XYIKE»
— 0 0ajutoB

. [IpuBenéH TOMBKO OTBET («HET, HE MOTYT») — () OaJIoB.

MakcuMaJbHbIN 0211 32 BCe BBINMOJIHEHHbIE 3agannsa — 42.



