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?



1 2 3 4 3 Cymma
5 15 18 20 0 58

3agaua 1

T K kBagpaTtoB 2x2 U 1x1 TOPOBHY, TO 00IIIas I/IOI[a/ib NXN A0/KHA AeTUThCS Ha 5, TI03TOMY N
JO/DKHO AenuThbest Ha 5. [TycTh KomruecTBo 2x2 a, konmdectBo 1x1 b. Torga meeT mecTto
crefyroLas CucTemMa:

4a+b=n*n;

a=b;

W3 Hee ciegyet uto a=n*n/5.

3amMeTHM UTO 3TO BO3MOXXHO IMPU BCex n HauuHasg ¢ 10.

OtBet: n=5*k, k={2,3,4...}.

3ajaua 2

a*a*b+b*b*c+c*c*a=3;

(a*a*b+b*b*c+c*c*a)\2=3/2;

aN4*bA2+bA4*cA2+cN4*an2>=aN3*bAT* cA2+aN2*bA3*cA1+aN1*bA2*cA3 (TTo TpaHCHEepaBeHCTBY)
(an4*bA2+bA4*cA2+cNd*an2)*3>=9;

aNd*bA2+bA4*cA2+cN4*an2>=3;

aA7*b+bA7*c+cA7*a+a*bA3+b*cA3+c*aN3=(cA\7*a+c*aN3)+(bA7*c+b*cA3)+
(aN7*b+a*bA3)>=2%(a"\4*bA2+bN4*cA2+c d*aN2) (Tio Komm)>=6
OtBer: 6.

3agava 3

1) Yron C1AH=HAD, T kK AH npoxogut uepe3 LieHTp nepBou okpy>xHOCTH U AC1, AD
KacareJsibHbIe.

2) AH nepnenaukynspHo BC T k H oprouieHTp

3) AC1=AD kak oTpe3KU KacaTe/IbHbIX MPOBeIeHHHbIE U3 OJHOW TOUKU

4) B tpeyronsauke AC1D AH 6GuccekTpuca, a 3HAUUT U MeiiaHa v BbicoTa 1o3tomy C1D
neprieHAUKY/IspHO AH, a 3HaunT npsimeie C1D u BC napasnienbHbl

5) ¥ron AC1D=C1HA T k C1D BbICOTa NpSIMOYTOJILHOTO TPEYTOJIbHUKA, 3HAYUT UeThIPEXyTOJIbHUK
AC1HD BnucanHbIi, Takke yron AC1H=AB1H=90 rpaz nostomy AC1HB1 Toxe BriucaHHbIN
nostoMy nsatuyrobHUK AC1HB1D To)xe BIMCaHHBIN, U3 3TOT0 BO3bMEM UTO YTOJ
C1AB1=C1DB1, ABD1=AC1D, DAB1=180rpaas-2*ADC1-C1DB, C1AD=180-2*AC1D

6) Yron C1IAC=CAE T k C gentp okpy>xHoctH, C1A AE oTpe3ku KacaTe/IbHbIX IPOBe/IeHHBIX U3
OJJHOM TOYKH, TAK)Ke U3 PaBEeHCTBA OTPe3KOB KacaTe/bHbIX MOXKHO B3siTb AC1=AD=AE ==>
tpeyronbHUK ADE paBHOOenpenHsil, yron ADE=(180-EAD)/2=(180-C1AD+B1AD)/2=(180-
C1AD+180rpaa-2*ADC1-C1DB)/2=180-ADC1-C1DB1;

7) Yron BIDE=ADE+ADC1+C1DB1=(180-EAD)/2+ ADC1+C1DB1=180

Ortser: 180.

3agaua 4

PaccmoTpuM nociefHo0 1Py HaMeHbILero MpoCToro Urc/ia Ha KOTOpOoe PackK/ia/ibIBaeTcs X.
Aty mudpsl MoryT ObITE 1, 2, 3, 7, 9 ecyii 3akaHunBaeTcs Ha 0, 6, 8 To feuTcs Ha 2, eyl Ha 5 TO
Jle/IUTCA Ha 5 U 1pu 3ToM 5+4=9 He nipocToe. Terepb MOCMOTPUM Ha UTO 3aKaHUUBAETCS
TIpOU3Be/ieHue TIPOCTHIX YKCesT U3 YCI0BUS:

1x5=5

2x6=12

3x7=21

7 x11=77

9 x 13=117

OTOpocuM BapuaHTHI T7ie y Hac Mpov3BeJieHre 3aKOHYU/IOCh Ha 7. Y6epeM BapuaHT C 2 T K HeT
TIPOCTHIX 3aKaHUMBAIOIIUXCS 6, yOepeM BapuaHT ¢ 1 T K eC/ii TPOCTOe 3aKaHUMBAETCSI Ha 5 TO 3TO
IIPOCTO 5 U 3TOT BapyvaHT HaM He IOAXOAUT T K 1 He mipocToe. OcTaeTcs TO/ILKO BapUaHT C 3 U 7.


moonstyle
Штамп


ITycte Haie npocroe uncio p=10*a+3, Torga NOCMOTPUM UTO JacT IPOM3BeJeHre [epBoro 1
BTPOIO IPOCTBIX YMCE:

(10*a+3)(10*a+7)=100*a*a+100*a+21

3HauuT NoCJIejHee YUC/IO KOTOPOe 3alucaHo B X 3T0 21. BeinuiiieM Bce BO3MOKHbIE BApUAHTHI
YMCIIa X:

1011121314151617 18 19 20 21 (*)

1112131415161718 192021

121314151617 18 19 20 21 (*)

1314151617 18 19 20 21 (*)

141516171819 20 21

151617 18 19 20 21 (*)

161718 19 20 21 (*)

171819 20 21

181920 21 (*)

1920 21 (*)

2021

21

Y6epeM BapvaHT T7e psifi HAUMHAeTCs € 14, T K TIlepBOe UKMCJIO He COAepKUT 4. YoepeM moc/ieiHAN
BapHMaHT T K Y HAC BBIMMCAHO Oosiee OZJHOTO urc/ia. YoepeM BapraHThl OTMeueHHbIe (*) T K OHU
Jle/sTCsl Ha 3 U SIBHO He SIBJISIIOTCS TIpor3BeZieHreM 3*7. OcTanocs:
1112131415161718192021

171819 20 21

2021

3ametum uto 2021=43*47, nostomy OHO roaxouT. Tereps cOCTaBUM KBaJjpaTHble YpaBHeHUs!
OTHOCHUTEJIbHO HaMeHbIIero rnpocToro:

a(a+4)=1718192021;

Cunraem JUCKpUMUHAHT: 4*4+4*1718192021=4*11*156199275 u 156199275 He penurcs Ha 11, a
3HaueHHe a OyzeT UppalLuoHanbHO. Terepb pacCCMOTPUM TOC/IeIHUI BO3MOKHBIN BapUaHT:
a(a+4)=1112131415161718192021;

[Tocuntaem guckpumuHaHT: 16+4*1112131415161718192021=4*1112131415161718192025,
3aMeTHM YTO KOPeHb HallesI0 He U3BJIeKaeTCs [I03TOMY 3TOT BapyUaHT HeIllOAXO/NT.

Ortser: 2021.



