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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BBéaem 0603HaYE€HUA Ha BCEM peLLEHUN:
XNy — X B CcTeneHn y
<ABC —yron ABC
X =y —XHe paBeH Yy
Ne2
Bocnonb3yemca HepaBeHCTBOM KoLln MeXKay CpefHUM reoM. U cpegHum apuodm.:
3ameTum, 4To....
a’b + ab® = 2a*b? (cpedHee 2eomempuyeckoe)
b7c + bc3® > 2b*c?(cpedHee ceomempuyeckoe)
c’a+ ca® = 2c*a?(cpedHee 2eomempuyeckoe)

Lanee moxce no HepageHcmay Kowu mexoy cpedHUM K8aop. U CpeOHUM apugm.:

a*b? + b%*c? + c*a? - a’b + b%c+ c?a
3 - 3

U3 yez2o cnedyem:

a*b?+ b*c?+ c*a? - 2(a’b+ b%c+ c?a)? _

2( - > . 6

3amemum, ymo paseHcmeo docmueaemca npua=b=c=1
Omeem: 6

Nel

lMycmeo a — Konuyecmeo keadpamos 1 x 1 u 2 x 2. Tozda:

4a +a=n? |=>n kpamHo 5.

Ecnu 3akpacume makum obpazom, mo sudHo, Ymo 2 x 2 He 6osnee 4-ex, Ho mozda 1 x 1 He meHee 25 —
16=9



moonstyle
Штамп


lMpumeHaem aHAA02UYHYHO PACKPACKY U nNoayYaem Ymo 044 n = 5(2k+1) nony4yum He 6onee (5k+3)12
Keadpamos 2 x 2 mozda 1 x 1 6ydem He meHee 25(2k+1)72-(5k+3)A2 = 75k"2+70k+16 ymo 6osnblue yem
(5k+3)72 u nonyyaemcsa keadpamos 1 x 1 6ydem b60sbuUie a 3mo HamM He Mooxooum

Ana n0b6020 n = 10k 803mMoMceH npuMep, M K MOXCHO 3aMOCMUMb makue Keadpamsl mem K8aopamom
Komopbili Mbl Moay4uUM:

Mpumep 0ns k=1 (n=10), npu ygeauyeHuu k 3amMocmumes MOXCHO MAKUM }ce 06pa30M, MOsbKO
ucnone3ysa 6onsbuwee Koauyecmso keadpamos (o (n*n)/5 ona kancdozo suday):

(opaHxycesbie — 2x2, yepHole — 1x1)

Omeem — 014 1106020 n KpamHoezo 10.

Ne3

1)Mo meopeme o kacamenbvHoli AC1 — obujaa KacamesnbHaA K okpyxHocmu wl n w2, Torga AC1 = AD
M C1A = AE, Torga TpeyronbHuk AED - paBHOGeApeHHbIN

2) oKos0 Yemoipexy20abHUKa AC1IHBI MOMCHO 0nucame OKPYHHOCMb M K CYMMA MPOmMuUB0MNOoN0HHbIX
pasHa 180; AH — duamemp.

3) moada ama okpyHHOCMb co8MNAddem C OKPYHHOCMbIO ONUCAHHOU 0K0s10 mpeyeoabHUKa AHD u
mouku A, C1, H, D, B1 nexcam Ha 00HOU OKpy#Hocmu.

4) Toeda <ADB1 = <AC1B1, Kak yensl onuparoujuecs Ha 00Hy xopdy.



5) mpeyzonbHuk AB1C1 = mpeyaonsHuky ABI1E (no 08ym cmopoHam u yany mexoy Humu) (AB1 — obuian
AC1 = AE u <C1AC = <CAE

6) moada <AC1B1 = <AEB1 [=> <ADB1 = <AEB1

7) mpeyaonsHuk ADE — p/6 | [=> <ADE = <AED Ho moa0a <B1DE = < ADB1 - < ADE; <B1ED = <AEB1 - <AED
8) moz0a mpeyzonveHuk B1DE — pagHobedpeHHbili u B1D = EB1

9) dokaxcem, umo B1D He pasHo EB1; B1E = C1B1 u3 paseHcmea mpeyzosabHUKo8 AB1C1 u AB1E. Ho
C1B1>B1D, m K (<B1AC1) 6onbwe, yem (<DAB1), 3Ha4um u xopoa bosbLue.

10) Toeda B1D u EB1 nexcam Ha 00Holi npamolii DE u <B1DE = 0.

Omeem: 0 epadycos.

Ne4

lycmob x = afa + n), 20e a — npocmoe Yucsa0 U d + n — Npocmoe Yucao. To20a 803MOMHbI C/AYYAU:

1) Ecnu a okaH4yusaemcsa Ha 1, mo a + 1 Ha 5, HO mo20a 3mo 6ydem He MPocMoe YUcs0, MAK KaK
a +n !=5, 3Hayum cayuali He803MOxH(EH.

2) Ecnau a okaHyusaemcsa Ha 3, mo a + 4 Ha 7 U maKoe 803MOXHO.

3) Ecnau a okaHYyusaemcs HA 5, Mo 3mo yxe He803MOMNCHO

4) Ecnu a okaHyusaemcsa Ha 7, mo2da a + n oKaH4yusaemcs Ha 1, Ho moada x 6ydem
OKOHYUBAMbCA HA 7, Ye20 6bimb He MOXem 10 YCA08UI0.

5) Ecnu a okaHuusaemcs Ha 9, moada a + 4 Ha 3, HO Mo20a 0NAMb X OKAH4YU8Aemcs Ha 7, 4ez2o
6b6Imb He moxem.

3Ha4yum, 803moxceH 00uH cayyatli: a =10y + 3, a+4 =10y +7

(a = 2 He paccmampugaem m. K. X — MUHUMYM Yembipex3Ha4yHoe)

x =(10y + 3)(10y + 7) = 100y"2 + 100y + 21 = 100(y*2 + y) + 21 | |=> x okaH4yusaemcs Ha 21
To20a 803MOMCHbI CAyYauU:

1) X=2021=43 *47 - ydosnemeopsaem ycsao8uio

2) X=192021 =3 * 64007 — He y0osnemeopsem

3) X=18192021 =7 * 6064007— He ydosnemsopsem

4) X=1718192021 = 245456003 * 7 - He yoosnemeopsem

5) X=161718192021 = 3 * 53906064007 - He yoossnemeaopsem

6) X=15161718192021 = 3 * 5053906064004007 - He yoosnemeaopsem

7) X=131415161718192021 kpamHo mpem - He yooesaemeaopsem

8) X=12131415161718192021 kpamHo mpem - He yoosnemeaopaem

9) X=1112131415161718192021 kpamHo 00UHHAOYAMU - He yooaanemaopsaem
10) X=101112131415161718192021 KpamHo mpem - He yoossemaopsem

3Ha4yum, eAuHCmMBeHHOe 803MOXHoe peweHue —2021.

Omeem —2021.

Ne5

Mpu n = 1 MaKCUMAnbHyO CyMMY KOMOPYIO HEAb3A MOAYy4UMs — 7.

Ecnu yucno suda 10a = 5k



10a+1=5k+6
10a + 2 = 3*4 + 5k
10a+3=5k+3
10a+4=5k+9
10a + 5 =5k
10a+6 =5k +6
10a+7 =5k+12
10a +8 =5k +3
10a +9 =5k +9

3Ha4yum ece 4ucna 6oabwUE 7 MOXHO nosy4ume.



