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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3apaua Nel
OtBer: Mpu n, 601bLIMX M KpaTHbIX NATK. (10, 15 n 1.4.)

JokasatenbcTso.

OueHKa.

MycTb y Hac t—KoaunyecTBo KBagpaTtos 1 Ha 1. OHO paBHO KOAMYECTBY KBagpaToB 2 Ha 2.

Bcero Knetok —n

A*t+t=n?

5*t=n? >

n KpaTHO 5.

PaccmoTpum KBagpat 5*5.

2 torpa:

1 2 1
3 4 3
1 2 1
3 4 3
1 2 1

M packpacum ero B 4 ugeTa.

3ameTunm, uTo Ntob0oI KBaapaT 2 Ha 2 NoKpbiBaeT Bce 4 uBeTa. KonnyecTBo KNeTok ¢ usetom 4 — 4.

A npeanonaraemoe KONMYECTBO KBaapaTos 2 Ha 2 —t=25/5=5. 5 6oblue 4, YTO HEBO3MOXHO =

Ana n=5 3To HEBO3MOXKHO.

Ecnv KBaapaT co CTOPOHON N>5 1 n KpaTHO 5.

MycTb n=5*(2k+1);

Toraa KONMYeCTBO LiBETa YeTbIpe NPU TAKOW Ke PacKpacKe TaKoBO:
(5(2k+1)-1)/2=5*k+2 — B ueTHbIX CTPOKax 1 cToNbLaX.

Toraa scero ux — (5k + 2)?

Ko/anMuecTBo ke KBagpaToB 2 Ha 2 paBHo:

5*(2k + 1)

(5k + 2)2 >=5*(2k + 1)?

k?>=1/5



moonstyle
Штамп


k>0. — npotnBopeuuns gna n>5 — Her.
Mpumep. Ecnm KBagpaT co CTOPOHOM N>5 1 n KpaTHo 5.

HauunHan c neBoro BepxHero yrnia, byaem 3anonHATb Kaxkaplil pag KBagpatamun 2 Ha 2 A0 TexX nop, Noka
NX He CTaHET CTO/IbKO, CKOJIbKO HY}KHO A1 YC/I0BMA PaBEHCTBA. (9To Bcerga MoXKHO caenaTthb, OLeHKa
npvBeneHa Bbile)

OcTanbHble KNeTKM 3anonHAem KBagpatamm 1 Ha 1.

Mpumep ana 10:

(ecnn n HeueTHo, cnpaBa byAeT OCTaBaTbCA MOMOCKA LUMPUHOI B OAHY KNETKy).
3apaua Ne2.

a’b + a3b = 2\aBb* - no HepaseHcTBy Kowum o cpegHmx.

b7c + b3c = 2v/c*h8

c’a+c3a = 2VcBa*

A > 2(a*bh? + b*c? + c*a?)

9=(a%b + b%c + c?a) "2=a*b? + b*c? + c*a® + 2abc(a®b + b%*c + c?a)=a*h? + b*c? + c*a® +
+6abc

a*b? + b*c? + c*a? = 9 - 6abc;

3=a?b + b%c + c?a = 3Ya®b3c3=3abc — no HepaBeHCTBY KoLK O CPeAHNX.
1>=abc;

9-6abc>=3;

A > 2(a*h? + b*c? + c*a?) = 2(9 — 6abc) = 6

lpumep Ha 6:

a=1, b=1, c=1.



Omeem: 6.

3adaya Ne3.

Vo N /
B C

MycTb yron AHB1 pageH a, yron C1AC - b, yron CAH —x.

L

Yron ADH=90 rpagycos (AD — KacaTenbHas),
Yron AB1H=90 rpaaycos (13 ychosus),
Yron AC1H=90 rpaaycos (13 ycnosusa) 2

Touku C1, H, B1, D, A nexat Ha O4HOIN OKPYKHOCTK. (NepBble ABa Yr/bl U ONUPAIOTCA Ha OAHY Ayry =
Touku A, D, H, B1 nexaTt Ha 04HOI OKpy»HOCTW. BTopble ABa yrna aatoT B cymme 180 rpaaycos 2

Touku A, B1, H, C1 nexaT Ha 04HOM OKPY*KHOCTWU. HO TpM TOUKM 334at0T OZHY OKPYXKHOCTb (€Cc/in He
JiexkaT Ha o4HOWM NpAMon))

OTctoga yron B1HA =yron AC1B1 = a.
AE=C1A (OoTpe3KM KacaTeNbHbIX paBHbl)
AB1 — 0buwan ctopoHa

AC — 6buccektpuca yrna EAC1 >

TpeyronbHukn C1AB1 1 EAB1 paBHbI N0 ABYM CTOPOHaM M YAy mexay Humu = yron AEB1 = yron
B1C1A=a.

Yron HAC = yron C1AB1 —yron HAB1 = b-x = 90 — a (U3 npsamoyrosibHoro TpeyronbHuka AHB1)
AH — 6uccektpuca yrna EAC1 - yron C1AH = yron DAH = x;

Yron DAC = yron DAH — yron CAH = x — (b-x) = 2x-b;



Yron EAC= yron CACl=b;

Yron DAE = b-(2x-b)=2b-2x = 180 — 23;

TpeyronbHuk DAE paBHObeapeHHbIN (OTpe3Kn KacaTesibHbIX paBHbl) =
Yron AED = (180 — (180 — 2a))/2 = a.

A TaK Kak yron AEB1 = a = otpesku DE n BE coBnagatot = Touku B1, E, D nexart Ha 04HOM npamoit 2>
yron B1DE = 180 rpagycam.

Otsert: 180 rpagycos.

3apaua Ne5

5n+1_3n+1
OTBerT: T - 1

1. [lokaxem, 4TO 3TO KONMYECTBO HeNb3A HaGpaTb.

gn+1_gn+1
“ueno ———— — 1=3"+-.-4 5™1;
Byaem ymeHbwats cymmy 3¢ + +-- + 57

Ecnmn y6paTb HEKOTOPOE YMC/I0, TO CyMmMa n3meHnUTca 6osiblue, yem Ha 1 = He ByaeT paBHATLCA Hallemy
yncay;

Ecnv 3ameHnTb 04HO YNCNO Ha gpyroe:
gkon-k _ gk+lpn-k-1 — 9 , 3kcn-k-1 5 1
Yucno ymeHbwuntca bonee, yem Ha 1.
Yy.1.4.
2. lokaxkem, 4TO BCe MOC/eAyoLme YNCIA MOXKHO Pa3NoXKUTb Ha UCKOMYIO CYMMY.
basa nHgykumm: n=1:
8=5+3
9=3+3+3
10=5+5

Bce nocnepytowme Yncna MOXKHO NOAYUNTb: HYXKHO HAalTK OCTaTOK YMcna Npu geneHnn Ha 3. Ecam
OCTaTOK 2, TO HYXHO HECKOJIbKO pa3 NpnbaBuTb K 8 TpolKy, octaTtok 1 —K 10, octaTok 0 —K 9. Tak KaK
yncna 8, 9, 10 yxke pa3noKeHbl, TO M OCTaNIbHble YMcna ByayT TaKkKe pa3forKeHbl.

n=2;
49=9+15=25;
50=25+25;
51=9+9+9+9+15
52=25+9+9+9

nr.a.



57=15+15+9+9+9;

MycTb npu n<=k-1 aTo BepHo. Toraa gokaxem ana n=k (k>3);

3k
MycTb t — LLeNoe YNCNO, MEHbLUee

gk_3k ck+1_3k+1

( +)*3= —— — 5+t + 2t
k+1_qk+1 k_qk
(1)5++t=3*5 > 45k _ 2t
k_nk Y k_4.2k
sk—2t—-1 =212 2> T2 50

Yncno cnpasa B (1) pa3noxkmMmo no npeanonorKeHno MHAYKLUUN, a
3HA4YuT, yaoBaeTBopAeT yCaoBUIO.
3apaua Ne4.
X He KpaTHO 2, TaK KaK UHaye ero BTOPOI NPOCTON Aenutenb — 6, YTO HEBO3MOMKHO;
X He KpaTHO 5, TaK KaK nHave 9 u 1 — npocTbie uncna.
OTcroga cnenyet, YTo nocaegHee YMCNo He MoXKeT pasHATbeA 0,2,4,5,6,7,8
OcTatoTca BapuaHThbl 1,3,9;
OCTaToK OT AeNeHNs Ha 3 YMC/Ia N TaKoM e, Kak 1 y uncna X.
Myctb A — nepsoe uncno. Toraa:
(p+4)*%? = A1072 4+ 102" * + -+ 10°) + 1 x 102" 2 + 2% 102" * + .+ (n — 1) x 10° =
o"-1

=1%102"2 4 2% 1024 4 -+ (n— 1) x 10° +1OT* 100;

(p + 4)“ packpbiBaeM o 6uHOMY Hbl0TOHA.



