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 5 Cymma
20 20 0 20 20 80

3amaua Nel.

OTBeT: Bce HaTypaJIbHBIC YKCIIA, SAIIMecs Ha S5 1 OoJpime 5.
Pemenue:

[TycTh yaanock pa3pe3aTh TOCKY Ha a KBajaparoB 2*2 u a kBagparoB 1*1. Toraa olmiee KOIUIECTBO
xi1eTok n? = 4a + a = 5a. Torna n genurcs Ha 5. O4eBUIHO, pu N = 5 U3 TOCKH MOXKHO BBIpE3aTh
He Oonee 4 kBapaToB 2*2, HO TOTJa OCTABIIEECs MECTO 3aHUMAIOT 9 kBaapaToB 1*1 U paBeHCTBO HE
BbinoaHseTcs. [Ipu n paaoM 10 u 15 paBeHCTBO BO3MOXHO.

no 20 xeadpamos ¢ 10*10

u no 45 keaopamos 6 15*15

Taxoke paBeHCTBO JOCTUraeTcs Mpu paspe3aHuu npsmoyronbHuka 10*15 (mo 30 kBazgparos).

3aMCTI/IM, 4TO JIF000E HaTypaJlbHOC 4YH1CJIO, oombiree 1 npeaAcTaBuM B BUAC CYMMBI HCCKOJIBKHUX JIBOCK
H TPOCK I10 TCOPEMC Yuken MakHareTc Jjis 4ucell 2u3 (B YaCTHOCTH, A0Ka3aTCJIILCTBO JaAaHHOT'O

CiIy4asi O4eBHIHO o uHAyKuun). Torna npu n >> 10 MOXKHO NIpeACTaBUTh % = 2a + 3b qns

HEKOTOPBIX HaTypalbHBIX @ U b. To ectb n = 10a + 15b, a 3HAYUUT MOKHO Pa3OUTH CTOPOHBI
KBaJjpaTa Ha HecKoIbpKo oTpe3koB umiH 10 u 15. [IpoBens uepes KOHIIBI OTPE3KOB MPSIMBIE,
napajelibHble CTOpOHaM KBaJpaTa, HETPYIHO 3aMETUTh, TO UMM KBaJpaT pa3OuBaeTcs Ha
npsamoyronbHuku 10%10, 15*15 u 10*15. I1o nmokazaHHOMY paHee, IPU UX Pa3pe3aHUud MOXKET
JIOCTUTAThCSI PABEHCTBO, YTO U 3aBEPILAET JI0K-BO.


moonstyle
Штамп


3amaua Ne2.
Otsert: 6.
Pemenue:
3aMeTHM, YTO M0 HEPABEHCTBY O CPEHHX;
a’b+ab®+1+1=>4a%b
3aHI/IcaB " CJIOXKUB aHAJIOTUYHBIC HCPABCHCTBA MOJIYUUM
a’b+ab®+2+b’c+chb®+2+c’a+ca®+2=4(a’b + b?*c + c%a)
Torna u3 yciaoBus
a’b+ab3>+2+b7c+ch>+2+c’a+ca®+2> 12

Toects a’b + ab® + b7c + cb® + c¢’a + ca® > 6. PaBenctso nocturaercanpua = b = ¢ = 1.

3anaua Ne3
Otset: Touku D, By v E nexar Ha ogHou nipsmoii, 1.e. 0 wiu 7.
Pemenue:

[IpoBenem BricoTy AA;. [lokaxem, uro D nexxut Ha A, B;. Touku D u B1 nexat Ha okpyXHOCTH
¢ nuametpoM AH. Torna 3ameTum, 4TO yroi

A1BiD = A{AD = DAAH = DB;H B cuily CHMMETPHUH 1 BOUCAHHOCTH YETHIPEXyTOJTHUKA

To ectb D nexut Ha A, B;. Tak kak C gBnsercs oproueHTpoM BAH, To aGCoM0THO aHATOrMYHO
AA{E= AA{B,. 3nauur, Touku A4, By, D, E nexar Ha 0HOU MPSIMOM.

3amgaua Ne4.
Otset: 2021.
Pemenne:

HecnoxHO 3aMeTUTb, UTO KaXJA0€ U3 TaHHBIX MPOCTHIX HE MEHbIIE 13, T.€. X He UMEET AeuTenen
3,5 u 7. Toraa nocaenuss uudpa X — HeueTHas U He paBHa S win 7. x = p(p + 4), Toraa
HECJIO)KHO 3aMETHUTh, UTO €CJIH ) 1aeT OCTATKU 2 WU 4 10 MOAYIIO TISITH, TO MOCIETHSS udpa
JIOJDKHA PaBHATCS JIUIOO 2, THOO 7, 9TO HEBO3MOXKHO, €CJTU Ja€T OCTAaTKH | win 4 110 MO0 S,
TO X nenutcs Ha S. [IpoTuBopedne, TO €CTh P IaT OCTATOK 3 1O MOJYJIIO 5 U TOTZIa X J1aeT OCTaTOK
1, a 3HaunT nociennss mudpa — 1. Takxe oueBUIHO, 9TO X+4 — TOUHBIN KBaApaT, a 3HAYUT
nenutces Ha 5 u Ha 25. B aToM citydae npeanocnenHsas nudpa MoxeT ObITh WIH 2, U 7, TO €CTh
paBHa 2. Takum 00pa3oM, nocieaaee ABy3HauHoe gucio — 21. [lepeOupast Bce BOZMOKHBIE
BapHUaHThI, OKaHYMBaromuecs Ha 2021, MOKHO 3aMETUTh, YTO Bce OHU, kKpome 2021, He
YIOBJIETBOPSIOT YCIOBHIO (HApUMEpP, UMEIOT MAJIGHBKUI TMPOCTOH nenutens — 3, 7 U T.11.).

3amaua Ne5
Otset: 51 — 2 x 3n+1

Pemenne:



— 5n+1

O0603HaYUM TIOCIIEIOBATEIBHOCTD Sy, — 2 % 30+ Bynem nokaspiBaTh MHIYKIMEH 110 N:

BoernepBbIX, 3aMeTuM, 410 S, = 5™ — 2 % 3"*1 « 57*1 Baza oueBnaHa B CIEACTBHU TEOPEMEI

Uuken Maknaretc(B 4aCTHOCTH, 3TOT CIIy4ail TPUBHAJICH).

[peamonoxum BepHocTh orBeTa Mt K. Torma s K+1:

JTr060e gucno, Gompiuee Sy, MPeACTaBUMO, T.K. Py BEIYuTanuu 551 oxun, 18a nam HoMb pas,

MOXHO I[O6I/ITLC5I TOT'0, YTO OCTABHICCCA YHUCIIO ACANIOCH Ha 3, HY a 3TOT OCTaTOK MOXHO C06paTB
n3 OCTAJIBHOTI'O Ha60pa YUCCII 11O MPCAIOJJIOKCHUIO MHAYKITUU. Camo 4ncio YAOBJIATBOPACT, T.K.
HHa4€C IIPpU BbIYUTaHHUU U3 HET'O 5k+1 JABaKbI (I/IHa‘IC OCTaTOK CJIMIIIKOM OOJIBIIION WU HE JACIINTCA

Ha 3) noay4yum pasnoxxenue ais Sy. [IporuBopeune. Mbl UCIIOIB30BaIu O4eBUHOE Sy q =
3S, + 2 % 5™,



