Oaumnuaga mkoapbHukoB CII6I'Y mo maremaTtuke.

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

[Ipu KaKux HaTYypaJbHBIX N KJIETYATYIO JIOCKY 1 X M MOXKHO pa3pe3aTh Ha MPAMOYTOJbHUKH 1 X 1 1

2 X 3 TaK, UTO MPsIMOYTOJIbLHUKOB Pa3HBIX PazMepoB Oy/eT mopoBHY?

[TomoxKuTeIbHEIE YuCIa a, b, ¢ TakoBbl, uTo a’b + b%c + c?a = 3. Haiinure MuHUMaIbHOE 3HAYCHHE

BbIPa2KCHUN A

\/CLG + b4 cb \/bG + cab \/CG + a’bb
=t
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Bokpyr ocrpoyrosbroro rpeyronbanka ABC onncana OKpy:KHOCTh. Touka K — cepeaumHa MeHbIIIe
nyru AC 9Toiit OKpyzKHOCTH, a TouKa L — cepemuna Menbineir pyru AK sroit okpyzxuocTu. OTpesku

BK u AC nepecekaiorcs B Touke P. Haitmure yron mex iy npsmbivu BC' u L P, ecin m3BeCTHO, 9TO
BK = BC.

Ilers mammcaa Ha JOCKe IIOAPAI B y6bIBaIOLL[eM IopAaKe 1 I10CJIe0BaTC/JIbHBIX JBYSHAQYHbBIX YHCEJI,
ocJjie/inee n3 KOTOPLIX HE COHEPZKHUT LII/ICbpy 7. Baca HoayMaJi, 9TO 9TO JeCATUYIHad 3allUChb HaTy-
PaJIbHOI'O YHCJIa T, U Pa3JIOKMWJI T Ha IIPOCTbIEe MHOXKHUTEJIN. OK&S&HOCB, YTO HUX BCEro JIBa W OHU

pasaumuarorcs Ha 4. Uro Hammcano Ha gocke?

B crpane JIumonun B 06paleHni HCHOIL3YIOTCS MOHETHI JJOCTOMHCTBOM 27, 27~ 1.3, 2n=2.32 9n=3.33
.., 2-3""1 3" nmacrpos, rae n — HaTypaJsbHOe uncio. KuTeab cTpaHbl 3ales B 0aHK, He HMes

pu cebe HAJTUIHBIX JieHer. Kakyio HauboIbIIyI0 CyMMY eMy He CMOT'YT BbIJIATh B OaHke?



1 2 3 4 3 Cymma
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3apava 1

3ameTnm, 4YTO Nnowaab kBagpata 1x1 pasHa 1, a nnowanb NpsiMoyronbHWKa 2x3 pasHa 6.
Torga Tak Kak Mx paBHOe KOnMyecTBO, TO Nrowanb MCXOAHOro KBagparta n X N 4ennuTca Ha
1+6=7. OTO criegyeT M3 TOro YTO MX PaBHOE KOMMYECTBO, a Crie4oBaTeNbHO Mbl MOXEM pa3buTb
NX BCEX Ha napbl, U1 CymMapHas nnowanb Kaxaoun napbl Oyaer paBHa 7.

Tenepb, Tak kak 7- NPOCTOE YMCNO, TO U N JOMKHO Aennutcd Ha 7. To ecTb n MMeeT Bug, 7K.
OcTtanocbk 3aMeTuTb, YTo Ntobon kBagpaT 7k x 7k pasbuBaeTtcs Ha K2 MeHbLUMX KBagpaToB 7X7.
OcTtanocbk npuBecTn NpUMep 3aMOoLLeHNst KBaapaTa 7x7 COrfacHo yCrnoBuio 3agaduv, npu4em
3TO KpaKrHe nerko caenatb. [lencTBuTenbHO, pa3obbemM KkBagpat 7X7 Ha nonocky 1x7 u
NPSAMOYronbHUK 6x7. O4eBMAHO, YTO B MOSIOCKE POBHO 7 KBagpaTtoB 1x1, a NpAMOYronbHuUK 6x7
nerko 6peTcs Ha 7 NPSIMOYronbHUKOB 2x3. [loCTaTo4YHO pacnonoXuTb B 2 cnosi no 2
NPSAMOYrofibHMKa 3X2, N OCTaBLUYKCH MOMOCKY 6X3 3anonHUTb 3 NPAMOYronbHUKaMm 2x3.

3apgaya 3

B gaHHoOM pelueHumn nog obo3HaveHnem ABC 6ygem nogpasymeBatb yron ABC.

Mycte ABC=4b, BCA=2a. Torga KBC=2b, KBL=ABL=b, KCA=KAC=2b (Tak kak CK=AK) . Toraa
Tak kak no ycnosuio BK=BC, To BKC=KCB=2a+2b. B TpeyronsHnke BCK cymma yrrnos
nonyyunack 2b+2(2a+2b)=4a+6b=180, a 3HauuT 2a+3b=90. B TpeyronbHuke CKP, KPC=180-
(2a+2b) -2b= 2a+2b. 3T0T )e yron o4eBmaHo paBeH BPA. Ha gyry BC B ncxogHon oKpy>KHOCTH
onupaetca yron BKC=2a+2b, a Takke yron BAC, noatomy BAC=2a+2b. 3Haunt TpeyronsHuK
PBA paBHo6enpeHHbI Tak kak yron BPA=BAP=2a+2b. Torga Tak kak L- cepeguHa gyru AK, To
ABL=LBK=b, a Takke LAK=b,( onupaetcs Ha ayry LK) . Torga BL - 6buccektpuca B
paBHOGeapeHHOM TpeyronbHuke BPA, a 3HauuT oHa Takke ABnseTcs cepeauHHbIM
nepneHankynapom k PA, n Torga nobas Todka Ha Hel nexallasa pasHoydaneHa ot P n A,
cnegosatensHo LP=LA. Torga yron LPA=LAC=LAK+KAC=b+2b=3b. O603Ha4nm TOuKy
nepecedeHus PL n BC kak H. Toraa HPB=180-LPA-BPA=180-3b-(2a+2b)=180-5b-2a=2a+b.

( 4a+6b=180, A nucan ato BbIWe). B koHUe koHLoB, PHB=180-2b-(2a+b)=180-(2a+3b)=90.
OTBET: 90 rpagycos.

3apava 2

B cmnny HEBO3MOXHOCTM HanevaTtaTb 3Hak KOpHA Bygem ncnonb3oBate 0603HaveHme V(a)-
KOpeHb 13 a.

BcnomMHUM HepaBeHCTBO O cpegHeM KBagpaTuyeckom u cpegHem apndMeTU4EeCcKoM :
V(x"2+y"2) >= (x+y)*1/V(2). (3gecb Mbl kopeHb kBagpaTHbi 1/V(2) ns cpegHero
KBaapaTUYECKOro NepeHEecrnn BNpaBo, YMHOXUB Ha HEro, Tak Kak B TakOM BuAe OHO OyaeT
bonee yoobHo ons NpUMMEHEHNs B AarnbHenLWeMm).

Tenepb NpyMeHUM JaHHOEe HEPaBEHCTBO, a Takke YacTHbIM cryyan HepaseHcTBa Koluum

a+tb >= 2V(ab). Umeem:

A=V(@6 +b'4*c’6)/b + V(b"6 + c’4*a"6)/c + V(c'6 + a4*b"6)/a >= 1/V(2)*

((@"3 + b™2*c"3)/b+( b3 + c"2*a"3) /c +(c"3 + a"2*b"3)/a) = 1/V(2) *((@"3/b + a*b"3) + (b"3/c +
b*c’3) + (c’3/a+c*a’3) >= 1/V(2) * 2(a"2*b + b"2*c + ¢c’2*a) =6/V(2) = 3*V(2).


moonstyle
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OTBET: 3 KopHSA 13 2.
3apaHve 4

3ameTtum, 4yto noboe NpocToe Yncno ( He BkMNoYas 5 n 2 ) 3akaHumBaetca Ha 1,3, 7, 9.
MycTb, No ycnosuto X=p(p+4), rae p- NpoCTOe YMCNo

Mo ycnoBuio YnCNo X He 3akaH4mMBaeTCs Ha 7. [log Takyo XxapakTepuCcTUKy NoaxoaaT TONbKO
NpocTble Yncna 3akaH4YnBarwmecs Ha 1 n 3. [JencTtBUTENbLHO, 3TO NErko NPOBEPUTL, ECIN
noacTasuTb noodepeaHo BMecTo p uucna suga 10k+1, 10k+3, 10k+7 1 10k+9 B chopmyny
X=p(p+4), a nocne cMOTPETb OCTaTKM OT Nony4YeHHoro ymucna Ha 10; npy p=10k+7 n Kp=10k+9
ocTaTku ByayT paBHbl 7, @ 3HAYMT U YMCMO X 3aKaH4YMBaETCA Ha 7, YTO NPOTUBOPEYNT YCIOBUIO
3ajauv.

Torga nmeem 2 cnyyas:

Ecnu p 3akaH4mBaeTcs Ha 1, TO caMo Yncno 3akaH4ynBaeTca Ha 1%*(4+1)=5, a ecnu npocToe
4YMCO 3aKaH4YMBaeTCs Ha 3, TO MCxoaHoe Yncrno X 3akaH4yuBaeTcs Ha 3*(3+4)=21, To ecTb Ha
eamHuuy. ( Mbl 6epem ocTatok oT genenus ymicna Ha 10, 4Tobbl HaTK NocnegH LMdpy).

PaccmoTtpum 1 cniyyan @ p 3akaHYnBaeTcs Ha 1.

Ecnun yucno p 3akaHumMBaeTcs Ha 1, TO Kak S Bbllwe nucan , Yucno X 3akaH4mBaeTcs Ha 5, To
€CTb OHO JenunTcs Ha 5 ( Npu3Hak 4enMMocTyr Ha 5), a 3HaUMT OgHO U3 Yncen p u p+4 paeHo 5

( aTO BepHO NoTomy, 4To 0ba Yncna p n p+4 ABNSATCA NPOCTbIMM), TaK Kak ApYrMx NPOCTbIX
yncen genswmuxca Ha 5 o4eBUOHO He CyLLeCTBYET . OTO BO3MOXHO TONbKO ecnu p=1, ogHako 1-
He NpOoCTOoe YnCIo, U ecnu p=5, Toraa p+4=9, a 9 TaKke He NpocToe. 3HAUYUT YNCIIO P HE MOXET
3aKkaHumBaTbcs Ha 1.

PaccmoTtpum 2 crniyyan : p 3akaH4mMBaeTcs Ha 3.

B atom cniyyae uncno X=p(p+4) 3akaH4mBaetcsi Ha 1.

Torga y Hac p=10k+3, p+4=10k+7.

Nmeem , uto X=p(p+4)=(10k+3)(10k+7)=100k™2+100k+21. Torga BUgHO, 4TO Npn AeneHnn Ha
100, yncno x gaeTt ocTaTok 21, a 3Ha4YMT 3akaH4mBaeTcs Ha 21.

To ecTb nocnegHee YMCNO LEenoYkn ABy3HaYHbIX ymucen aT1o 21. MNpeanonoxmm , 4To 4o Hero
nayT ymcna 22, 23 n TA4.

Torga ...24232200=X-21=100(k+1)k.

3HauunT uncno Buaa ...2322=(k+1)k

OgHako , yncno euaa k(k+1) He MOXeT 3akaH4UMBaTLCA Ha 22. JTO cnefyeT U3 Toro , YTo 3TO
HeBO3MOXHO Ans k<10 ( npocton nepedop), a ganblle octaTtkm npu genexdmn Ha 100 ByayT
LMKITMYECKUMUM C HEKOTOPLIM nepronoM. McknioveHmne cocTaensaoT ymucna k , kotopble gensarca
Ha 11. [Npn nx nogcraHoBke B BbipaxeHue k(k+1) gencTentTenbsHO MOryT Nofny4aTbCcsa Yncna
3aKkaHuymMBaloLLMecs Ha 22 ,04HaKo Torga camo vncno éyaet genutbes Ha 11, 4TO O4eBUOHO He
BO3MOXHO 41151 uncna Bvga ...2322.( B cuny npusHaka genmmocTtun Ha 11 0 pasHOCTM CyMM
UMpP Ha YETHBIX N HEYETHbIX NO3ULNSIX).

3HauunT Ha gocKe 3anMcaHo O4HO YMCNo, U 3TO Yncno 21. A ero eAMHCTBEHHLIE NPOCTLIE
penurtenun ato 3 1 7, pasHuua Mexagy KOTopbiIMU POBHO 4.



OTBET: Ha gocke 3anmcaHo u1crno 21, a ero npocTble genutenn ato 3 u 7.



