1.

Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

BakJsrounTtenbHbrii atan. 2020/2021 yuyebusiii rox. 10 — 11 kJaccsl.

B mekoropeix kiaerkax mosgocku 1 x 2100 mocraBieHo mo omHON dunike. B Kaykayio u3 MyCTHIX
KJIETOK 3aIIMCBIBAETCS YHCJIO, PABHOE MOJIYJII0 PA3HOCTH KOJIMYECTBA (DUITIEK CJIeBa U CIIPaBa OT TOit
KJieTku. VI3BecTHO, 4TO BCe 3alMCaHHble YUC/Ia Pa3InydHbl U OTJIUYHBI OT Hy/d. Kakoe HamMeHnbIee

KOJIMYeCTBO CbI/H_HeK MOXKeT OBITD pacCTaBJICHO B KJIETKAX !

[Tonoxxurenbable Yncaa a,b, ¢ TakoBbl, 4TO a + b 4 ¢ = 3. HaiiinTe MUHNMaJIbHOE 3HAYEHIE BBIPA-

ZKCHIA 3 3 3 3 3 3
a’+b b° + ¢ c+a

:8ab+9—02+8bc+9—a2+80a+9—62'

Jwnaronasu Brmcanaoro derbipexyrosbanka A BC' D nepecekarorcs B Touke O. [Tycts K u L — Toukn
Iepecevenns OMMCcaHHoOl OKpyzKHOCTH Tpeyroybauka AOB ¢ npaymbivu AD u BC' cOOTBETCTBEHHO.
Haiiaure oraomenne OK : OL, ecin ussectho, uro ZBCA = ZBDC.

Ha nocke nammcano wuciao 12320. Ilera npurmcan k wemy cupasa 10n + 1 Tpoek, rjie n — HeOT-
puIaTeIbHOe IeJIoe 9rucjIo. Bacs moymMast, 9To 9TO YeTBepUYHAas 3alliCh HATYPAJIBLHOTO JHCIa T, 1
PA3JIOKUIT T HA TPOCThie MHOKHUTETN. OKA3a/I10Ch, 9TO CPeJIu HUX POBHO JBa pa3audHbIX. [Ipu Kakux

7, 3TO BO3MOZKHO?

B crpane Jlumonnu B oOpallleHUU KCIIOJIB3YIOTCSI MOHETHI JTOCTOMHCTBOM 6m + 1, 6n + 4, 6n + 7 n
6n + 10 nmmacTpos, rjie n — HATypaJbHOe 9uca0. ZKUTeIb cTpaHbl 3alie/l B OaHK, He UMed Ipu cede

HaJIMIHBIX JeHer. Kakyio HauboIbIyo cyMMy eMy He CMOT'YT BbIIAThH B Oanke?
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3agaua 1.

3aMeTHM crepBa, 4YTO MOAYJb Pa3HOCTH KOJMYECTBa (DUIIIEK CIIeBA U CIpaBa -3TO TO K€ CaMoe, YTO U
o011ee 4ncino GUIIEK MUHYC YABOEHHOE YHUCIIO (UILIEK C TOW CTOPOHBI, C KOTOPOH UX He Oosnblie. Yem
¢ apyroit. CienoBarenabHO, T. K. BO BCEX MYCTHIX KJIETKAX YUCIA pa3inyble, TO y KaKJI0M U3 HUX CBOE
MUHHMMAaJIbHOE KOJIMYECTBO (PUIIEK C OHON CTOPOHBI. Takke U3 BBIIEYIIOMIHYTTO (akTa (Ipo 3aMeHy
MOJTYJIsl PA3HOCTH) MOYKHO CJIeaTh BBIBO, YTO Y BCEX UMCEJN, 3alIMCAHHBIX B MyCThIE KIETKH
OJIMHAKOBBII OCTaTOK MPH JIeJIEHUH Ha 2 (OH TaKoM ke, KaK M 'y 00IIero KoJIuyecTBa (hUIIeK).
CrnetoBaTensHO, €CITH 0011Iee YHCio (PHUIEK MOXKET OBITh ITPEJICTABICHO B BUAe 2-k+1 , TO MyCTHIX
KJIETOK MOKET OBITh He Ooee k+1 ; ecnum ke oOriee yucio GUINEK MpeAcTaBusiercs B Buae 2k
TO MYCTHIX KJIETOK He Oonee k& . Beero 2100 xierok; ecnu dumex 1399 u MeHee, TO MyCTHIX KIIETOK
700 1 MeHee (MOXeT ObITh COITIACHO BBIBEIEHHOMY (hakTy) (Hemobop); ecnu ke guiek 1400 u Gonee,
TO MYCTHIX KJIETOK (MOTeHIHaabHO) MoxeT ObITh 700 u Gonee. CrenoBarenbHo, puiek He MmeHee 1400.
[Tpumep npu 1400 umikax crieayromui: pa3odbeM HaYaIbHYIO MOJIOCKY rnornonaMm. Kaxayio u3
MOJIOBUHOK pa300beM Ha TPOIMKHU MOJel, CTOAMX MO, U B TPOMKaX U3 JIEBOW MOJOBUHKY MTyCTOMN
KJIETKOM Bceraa Oy/eT JieBast KJIeTKa, a B TpOiKax U3 MpaBoi MOJOBUHKY ITyCTas KJIeTKa BCeraa OyaeT B
cepenuHe Tpoilku. JlokazaTenbCcTBO, MoUeMy 3TOT IpUMep padounii: B ka10# U3 MOJIOBUHOK OPOBHY
¢uiex; cieaoBaTenbHo, Ui GUIIUKYA U3 TPABOM MOJOBUHKA MUHUMAJIBHOE KOJIMUYECTBO (DUIIEK
HAXOJUTCS CIpaBa, 1 HA000POT (It PUIKK U3 JIeBOW MOJOBUHKU — ciieBa). /st puiek u3 nesoit
MOJIOBUHKU MHUHHUMYMBI (110 Bo3pacTaHuio) — 310 0, 2, 4 ... 698, a MUHUMYMBI JIJIs1 TPaBOM MOJIOBUHKH
(mo Bo3pactanuio) — 3710 1, 3, ... 699. CoOTBETCTBEHHO, B KJIETKaX 3alMCaHbl BCE YETHHIE YHCIIa OT
702 no 2100 (Bxiaroyast 06a KOHIA) O OJJHOMY Pasy, YTO COOTBETCBYET YCIOBHIO.

Otger: 1400 dumex.

3amaua 3.

[Tocmotpum Ha nsatuyroasHUK AOBLK (oH BnucanHbIi). MHe HeBaxkHO, niepecekatorcs i AK u LB,
s HUKaK He OyAy 9THM I10JIb30BaThCs, MHE Ba)KHO JIMILIb TO, YTO BCE 3TU 5 TOYEK JIeXKaT Ha OAHON U TOI
ke okpyxkHocTH. Yron KAO = 180 — DAC, LBO = 180 — OBC. Ymbst DAC u OBC paBHbl, T. K. OHU
BIIMCAHHBIE U ONUPAOTCS HA OHY U Ty ke nyry. CnenoBarensHo KAO = LBO. T.kx. 910 2 BnucaHHbIX
yIlla, HAXOAAIIMXCS B OTHOM OKPYXKHOCTH, TO OHH OIHUPAIOTCS HA PAaBHbIE AYTHU, U CTATUBAIOIINE UX
xopasl (T. . OK u OL) paBHBL.

Ortser:1.

3agaua 4.
HepeBeHeM CriepBa 4YucCJIO U3 T-IeTBepI/I‘IHOI\/'I CHUCTEMBI CUHUCJICHUA B JCCATUIHYIO (CyMMy IIOCJICAHUX
n+1 YIEHOB TOCYUTAEM qcpe3 CyMMYy YJICHOB l“eOMeTpPI‘-ICCKOfI HpOFpCCI/II/I)
10n+1 10n+2 10n+3 10n+4 10n+5 10n+1
123203333,=4 —-1+24 +3-4 +2-4 +4 =441-4 —1 Hcxons u3 ycinoBus,

apcno  441-4'"*" naer ocrarok 1 NP JEJIEHUHA POBHO HA 2 MPOCTHIX YHCIIA; T. K. 3TO KBAAPAT, TO €TI0
KOpEHb JaeT ocTaTok =*1 mnpu aeneHuu He Oojiee yeM Ha 2 MPOCTHIX YKcia (MIMEeTCs B BUILY, UTO BCE
OCTaJIbHBIE TIPOCTHIE YHCIIA JAIOT OCTATOK, 110 MOIYIIO OTIHYMMBIiA oT 1). Kopens pasen  21-2'""' ;
OH YeTHBIH, T. €. Eciin kK HeMy npuOaBUTh UM BHIYECTH 1, TO MOMYyYUTCS HEUETHOE YUCIIO; Y IBYX
YHCeJl, TOTYUYUBBIIIUXCS B pe3ylbTaTe MPUOaBICHUS U BBIYMTAHUS €AUHUIIBI, CYMMapHO JTOJKHO OBITh
He 0oJjiee 2X MPOCTHIX AETUTENeH. Y KaXI0ro U3 HUX HE MEHEee OJJHOTO MPOCTOTO JAEIUTENS, T. K.
Kopenb >= 42; oOuux genurenei y HUX ObITh HE MOXET (T. K. UHaYe MX Pa3HOCTb 2 Jlenuachk Obl Ha
HUX) CJIEIOBATENIbHO, Y KaXKJI0TO U3 HUX pOBHO 1 mpocToil nenutens — T. €. Kaxaoe u3 HUX 310
HEKOTOpOE MPOCTOE YKCIIO B HATypallbHOM cTerneHd. KopeHb MOXHO MpeAcTaBuTh Kak  42-1024° |, rie
Z — 11e710€ HEOTPULIATEIbHOE YUCII0. DTOT KOPEHb B JIFOOOH cilyyae aetT octatok *1 mnpu aeneHun
Ha 41 (T. k. m 42, u 1024 garoT Takoil 0cTaToK). PsijioM ¢ HUM 2 HEYETHBIX YHCIIA; OHO U3 HUX JEITUTCS

Ha 41, T. e. SIBnAeTcs crenensio 41. ByneM meItathcs pemuTh ypaBHenne 41°+1=42-1024" ,rmea


moonstyle
Штамп


— HaTypaJibHOE, b — 11e110e HeoTpHuIareabHoe. 3aMeTHUM, UTO ecliu Tiepe | B JIeBOi 4acTH CTOUT
MUHYC, TO JIeBasi 4acTh KpaTHA 5, a mpaBasi 4aCcTh HUKOT/IA HE KpaTHA 5, CIIeI0BaTeIbHO, B JICBOW YaCTH
crout +. Torna, JieBast 4acTh JAa€T OCTATOK 2 NpH JIeJIeHUH Ha 8, T. €. OHa HUKOIJIa HE KpaTHa CTeIIeH!
JIBOMKH, MpeBbIaroniei 1; cmeqoBarensnob=0una=1.

Hcxonst u3 3TOr0, eAIMHCTBEHHOE N, sIBJIsAOIIEECs penleHrneM — (; B TaKOM Cllydae 3allMCaHHOE YHUCIIO
paBHO 1683 = 1684-1 =42%42 — 1 =41%*43,

OtBer: Tonbko npu 0.

3anada 5.

Ocrarok ot AeneHust Ha 3 TOH CyMMBI, KOTOPYIO XOTST BbIIATh KHUTEI0, PABEH OCTATKy OT JEJIEHUS Ha
3 KOIM4EeCTBa MOHET, KOTOPBIE EMY AaayT (T. K. HOMUHAJI KaXXJ0M MOHETHI Ja€T OrcTaTokK 1 mpu
JiefieHuH Ha 3)

ITycTb %KUTENIO XOTAT BBIAATE HEKOTOPYIO cyMMY. Toraa eMy 1aayT HECKOJIBKO MOHET. YBEIMUUM
CYMMY, KOTOPYIO Mbl XOTUM BBLAATh Ha 3, HE MEHSAS KOJMYECTBO BbI1aBa€MbIX MOHET; OyJieM
IIPOIOJIKATh TaK JIENaTh, IIOKa BCE MOHETHI, KOTOPHIE MBI BbIIa€M, HE CTaHYT HOMUHAJIOM 6H+10.
YBenuuuB cyMMy Ha 3 ellle pa3, NpUAETCs YBEIUYUTh YUCiIo MOHET. T.k. OCTaToK KOJM4ecTBa MOHET
paBeH OCTaTKy CyMMBI (TIpH JIeJIeHUH Ha 3), cIe0BaTeNbHO ,IPUAETCS 100aBUTh cpa3y axk 3 MOHETHI.
CnenaeM Tak: 100aBUM WX M HOMHUHAJ BCEX MOHET u3MeHUM Ha 6H+1. [TycTh MBI BbI1aBaJId @ MOHET,
teneps BoigaeM at+3. Hosag cymma = (a+3)(6u+1) = 6an + 18H +a + 3, 10 3TOro Mbl BbI1aBajIu CyMMY
a*(6u+10) = 6an + 10a, 1. e. Cymma ctana 6onpie Ha 18H-9a+3. Eciu 510 uncio Gombine 3X, TO Chl
marHynu Oosbine, yeM Ha 3, T. . Kakas-to cymma u3 untepBaina (6an + 10a; 6an+18u+a+3)
HEJOCTIKMMA. MakcuMalnbHOE a, IPU KOTOPOM 3TO BepHO: 6H-3a+1>1; 2H-a>0; a<2H. MakcumanbHOe
a = 2H-1. [Ipu TakoM KOTMYECTBE MOHET MakcuMalnbHasi cymma = (2H-1)(6u+10) = 120*H + 145 — 10;
pu 2H+2 MOHETaX MUHUMaNbHasg cyMma (2H+2)(6u+1) = 128™H +14H + 2; cnenoBarenbHo, 12H*H
+141 — | — MakcuManbHasi cymMMa, KOTOPYIO JKUTENIO HE CMOTYT BBIIATh.

Otser: 12:n°+14-n—1



