Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

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

[Ipu KakuxX HATYPAJIBHBIX N KJIETYATYIO JIOCKY N X M MOXKHO pa3pe3aTbh Ha KBajpaTbl 1 X 1 u 2 X 2

TaK, 9TO KBaJIPATOB PA3HBIX pa3MepOB Oy/eT MOPOBHY !

[TosoxKuTeIbHEIe TuCIa a, b, ¢ Takosbl, uTo a’b + b%c + c?a = 3. Haiiaure MUHIMAIbHOE 3HAYCHHE
BbIPaYKEHUs
A=a"b+b"c+ca+ab®+ b + ca’.

Jlau HepaBHOOE IpeHHbII OcTpOyTobHBIN Tpeyroabauk ABC. B nem nposesenst Beicotsl BBy u C'CY,
nepecekaroruecss B Touke H. OKpyKHOCTH wi U we ¢ TeHTpaMu H u C' cOOTBETCTBEHHO KacaroTCst
npsimoit AB. I3 Touku A K wq 1 wo MPOBEJIEHBI KacaTeabHble, oTandHble 0T AB. Obo3HaINM TOYKHI

X KacaHugd C 9TUMU OKpYKHOcTaAMU depe3 D u E coorBercrBenno. Haiture yron By DE.

[lerst Hammcas Ha JIOCKe TIOJPSIT N TOCIEI0BATE/IbHBIX JIBy3HAUHBIX dnces (n > 2), nepBoe u3 KOTo-
pbIX He cozepxkut 1udpy 4, a nocieanee — 1udpy 7. Baca moaymast, 9To 910 JlecaTUUHAS 3AINCH
HATYPAJBHOTO YUC/IA X, U PA3JIOXKUI & Ha IPOCThIe MHOKHUTE . OKa3a10Ch, 9TO UX BCErO JIBa U OHU

pasiauuarorcs Ha 4. Uro Hammcano Ha gocke?

B crpane JIumonun B 06paleHni HCIOIL3YIOTCS MOHETHI JJOCTOMHCTBOM 37, 3"~ 1.5, 3n=2.52 3n=3.53
., 35" 1 5" mmacTpos, re n — HaTypaiabHoe uucio. 2KuTesib crpaHbl 3alie] B 6aHK, He UMest

pu cebe HAJTUIHBIX JeHer. Kakyio HauboIbIIyI0 CyMMY eMy He CMOT'YT BBhIJIATh B OaHke?
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Otger: [Ipu N>5 u kpaTHbIX 5.

[Tycts kBagpaTrkoB 1x1 u 2x2 mo K mrtyk. Torna obmas ux rromans SK, Ho oHa
paBHA n%, suaunt n° = 5k <> n KpaTHO 5. [lokakem, 4TO B KBaApaTe 5XS HEIb3sI
Pa3MeCTUTh paBHOE KOJIMYECTBO KBaApaTtoB 1x1 u 2x2. B kBaapare 5x5 25 kieTok
=> MaJICHbKUX KBaJPaTOB KaXXJI0r0 TUIA JOJKHO ObITh Mo 5 mtyk. Ho B kBazmpaTe
5x5 Henp3s pa3MECTUTH S5 KBAIPATOB 2X2.

Teneps 10KakeM, 4YTO BO BCE OCTAJIBHBIE KBAJIPAThl CO CTOPOHOM KPATHOM 5 MBI
CMO’KeM pa3MecTUTh. 1) N kpatHO 2. Torga Bech KBaJpaT MOKHO pa3OUTh Ha
KOHCTPYKIMU U3 2X KBaApaToB 2X2 u 2x kBaapaToB 1x1 (kBagpar 2x2, aBa
KkBagpata 1x1 nmpucTaBieHHbBIE K €T0 OJHOW CTOPOHE, U 1€ OJIUH KBaApaT 2X2
NpUCTaBJICHHBINA K KBagpaTtaMm 1x1). [Tomyuniu npssMoOyroyibHUK 2X5 coaepkamui
paBHOE KOJMYECTBOM KBaApaToB 1x1 u 2x2. OpueHTUpYEM BCE TaKHe
IPSIMOYTOJIBHUKH OMHAKOBO, TOT/Ia TaK KaK CTOpoHa KBajpara kpatHa 10(5 u 2),
TO MBI CMOKEM Pa3MECTUTh TaK KaK HaJ0 B YCIOBUH.

2) n uexpatro 2. [Tycts Torma n = 5(2t+1), Toraa k = 5(2t+1)°. PaccMoTpuM OfuH
U3 YeTHIPEX KBAZPATOB cO cTOpoHO 5(2t+1) — 1 u mokakem, 4To B HEM MOXKET
noMectuThest K kBampatos 2x2. OG1mast miomaas Takoro keagpara S= (10t +4)° .
Bcero B HEro MoxeT momectuthest S/4 kBagpatos 2x2. S/4 = (5t+2)°. TIpoBepu,
410 970 Gobiie, ueM K. 25t° + 20t + 4 > 5(4t° +4t + 1) ¢ 5t*>1, a 510 BepHO mpH t
>0, To ecth N > 5. OcTanbHbIe KIETKH 3aMocTUM kBanapatamu 1x1. UT/I.

No2
a*b2+b4c2+c4a? a’b+b%c+ c?a
IIo HEpaBEHCTBY O CPEAHUX: . = 3 =1
432, 14,24 4,2
a*b“+b*c“+c*a
& . >1

PaccmotpuM Beipaskenue a’b + ab3. Tlo nepasenctsy Komm: a’b + ab® >
2Va8b* = 2a*b?. Ananoruyso a1 nap b,c u c,a.

CnenoarensHo. A = 2(a*bh? + b*c? + c*a?) = 2 x 3 = 6. CnenoBarensHo
HaMMeEHbIIee 3HadeHne A =6. 3HaueHue 6 qocturaercs npu a = b = ¢ =1.

OtBeT: MunuManbHoe 3HadeHue A =6, No2

a*b2+b*c2+cta? a’b+b?c+ c?a
ITo HepaBeHCTBY O CpEAHUX: . = 3 =1

a*b?+b*c?+c*a?

& >1
3
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PaccmoTpuM Beipaskenue a’ b + ab3. Tlo nepasenctsy Kommn: a’b + ab® >
2Va8b* = 2a*h?. Ananornyso ans nap b,c u c,a.

CrenoBarensho. A = 2(a*bh? + b*c? + c*a?) = 2 x 3 = 6. CrnenoBarenbHo
HavMeHbIIIee 3HaueHne A =6. 3Hadenue 6 mocrturaercs mpu a = b = ¢ =1.

OtBer: MunnManbpHOe 3HaueHne A =6 mpu a = b = ¢ =1.

Ne3

Tak kak C, H, C; — nexxat Ha oJlHOM NpsiMOH, ciegoBaTenbHo AC; — o01mas
KacaTelbHasa U3 A K w1 1 w»,. 3HauuT AC; = AE = AD, kak kacateiabHBIE K
OKpYXHOCTSIM. 3HauuT Touku C;, E, D — nexxaT Ha 0JHOM OKPYKHOCTHU C LIEHTPOM
B A. 3ameTtum, uro HD nepnennukynsipao AD tak kak AD — kacatenbHasi.
CnepoarenbHo Touku Cy, By, D — exat Ha 0JJHOI OKPY>KHOCTHU € AUAMETPOM
AH(w3), Tak KaK B3 3TUX TOYEK JaHHBIA OTPE30K BHJICH 0] yriioM 90 rpaaycos.
Cnenosarenbno, yroia HB;D = yrny DAH. DH = DC; kak paauychl,
cienoBarenabHo TpeyronbHuku HDA u HC, A paBHbI 110 TpéM cTOpOHAM.
Cnenosatenbno yron DAH = yriny HAC,; . Yron DAC; — nieHTpaibHBbIi K YTy
DEC,; => yron DEC; = 0,5(yron DAC;) = yron HB;D. AC — nuHus uenTpom w; u
w3, C.E — npsimas, coeauudaromas ux Touku nepeceuenust => C E
nepnenaukysapao AC => BB, napamnensno C,E. Tak kak => yron DEC;= yron
HB,D => DB, E — nexat Ha oxnoit npsmoii. To ects yron B;DE = 0.

Ortgert: yroa B;DE = 0.

Ne4
OtBeT: 2021

CHavaJia mocMOTpPUM Ha TocieaHto nudpy uuciaa X. OHa Heu€THas, TaK Kak
WHa4Ye YUCJI0 KpaTHO 2 U clieoBaTeNbHO 5, HO 2*5 = 10, a X nuMmeeT XoTs Obl 4
udpel. OHA He paBHA 5, Tak Kak uHaue X = 5*(5+4) =45. U ne paBHo 7 no
ycinoButo. CeaoBaTeIbHO BCE MPOCTHIE ACIUTENIN ATOT0 unciia HeuéTHble. Tenepnb
pPacCMOTPUM Ha UYTO MOKET OKAHYMBAThCS MMPOU3BEACHUE JBYX HEUETHBIX YUCEI C
paznutieii 4. Ceiiuac cMOTpUM Ha OCTATKH Tpu AesieHuu Ha 10. 1*5 =15, 3*7 =1,
5*9=5, 7*1=7,9*3=7. U3 atoro Bcero Ham noaxoaut 3*7 = 1. Tenepb 3aMeTUM,
YTO MPOM3BEICHUS YHCEII C pa3HUIleH 4, MEHBIIIEe U3 KOTOPHIX OKaHYMBAETCs Ha 3
a O6oJplliee Ha 7, Bcerga okaHnuuBaeTcs Ha 21. Jlokaxewm aTo. [lycTh
MPEANnociaeHIE YUCI0 000UX uncel paBHo a. Toraa no moayito 100 momyyum
(10a+3)*(10a+7) = 1002 + 10a(3+7) + 21 — ato cpaBHumo ¢ 21 no moayinio 100,
TO €CTh OKaH4YuBaeTcs Ha 21. CaemoBaTeIbHO M HAIIIC YHCJIO X OKAHYMBAETCI HA
21. PaccMoTpuM ABY3HAYHbBIEC YMCIIA HA KOTOPBIE MOKET HAUUHATHCS YUCTIO X.

b



He 10, Tak xak uHaue cymMMa 1udp IeauTcs Ha 3, TO €CTh YUCIIO KpaTHO 3, HO
TOTJJa OHO KPaTHO 7, TO €CTh paBHO 21

He 11, tak xak ono kparuo 11(1-1+1-2+1-3 ... = -33) rorma x = 11*7, yro mioxo.
He 12, Tak kak cymma 1mudp kpaTtHa 3.

He 13, Tak kak cymma nudp kpatHa 3.

He 14, o ycnoBuio B NEPBOM JIBy3HAYHOM YHUCJIC HET 4.

He 15, Tak kak cymma 1mudp kpatHa 3.

He 16, Tak kak cymma 1mmudp kpaTtHa 3.

He 17, xpatuo 7. 1o moaymto 7 x cpaBHuM ¢ yucioM 304050600 = 7*43435800
He 18, cymma mmudp xpatha 3.

He 19, cymma nudp kpatna 3.

20, gucmo 2021 = 43*47, mogxoauT.

OtBet: Ha nocke 0bu10 Hamucano yucio 2021.



