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
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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?
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3amaua 1
Penienue:

[Tycte mocka N*n paspezana Ha K duryp 1*1 u ma K duryp 2*3. Torma
oOImas TIomaae N*N, eciim cYuTaTh 1mo pasmepam, 1*1*k+2*3*k, eciim cauraTs mo
durypam. 1*1*k+2*3*k= n*n.

7*k=n*n, Tak xak K, n — HatypanbeHbIe, TO N nenutcs Ha 7. JlokazaHo, 4To N
JenuTCsa Ha 7.

Tenepsr nokaxkem, 4TO eciy N AEIUTCA Ha 7, TO JOCKY MOXHO pa3pe3aTh
HYKHbIM 00pa3zoM. PaccmoTpum kBajpat 7*7.

Me1 pazpesanu qocky 7*7 na gurypst (7 duryp 2*3, 7 duryp 1*1), onun
1BET — oJiHa (purypa. Teneps ocTalbHbIE TOCKH, Te N IeauTcs Ha 7, pa3duBaeM Ha
((nf7) * (n/7)) menepecekarormmxcst kBaapatoB 7*7 ((n/7) B crpoke, (n/7) B
CTOJIONLE), U KAXKIbIM MONYYUBIIMMCA KBaapar 7*7 kpacum TakuM oOpazoM. B
KaXJIOM KBajapare 7*7 omuHakoBoe yucio ¢uryp 2*3 u 1*1, a 3HauuT Ha JOCKE
CYMMapHO UX TOKE OJIMHAKOBOE.
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PucyHok Bblllle — Hampumep, TakuM o0Opa3oM aenuMm Jaocky 14*14 Ha
KBajgpaThl 7%7.

OtBerT: N nenurcs Ha 7.
3amaua 4

[Tycth p — MeHbIEe M3 MPOCTHIX AenuTeleld X, Torma (p+4) — Oombiiee.
PaccMOTpHUM BO3MOXKHYIO TIOCIIEIHIO HIPPY P.

0) 6, torma p — 4eTHoe mpocroe, P=2, HO P okaHumBaercs Ha O.
[IpotuBopeune, p He okaHumBaeTcs Ha 0.

1) 1, rorma nocienuss mudpa (p+4) 5, Ho Torna (p+4) nenurcs Ha 5 1O
MPU3HAKY JIEIMMOCTU Ha 5 (mocnenHsst uudpa AeauTcs Ha 5), a 3HaUUT Tak Kak
(p+4) — mpocroe, p+4 = 5, p=1, vo 1 — He npoctoe. [IporuBopeune, P He
OKaHuYMBaeTcs Ha 1.

2) 2, Toraa p — 4eTHoe mpocToe, P=2, Ho Tornaa P+4=6, HO 6 — COCTaBHOE,
IPOTUBOPEYHE, P HE OKAaHYMBAETCS Ha 2.

3) 3, rorma mocnenuss nudpa (p+4) 7, B 3TOM ciydae MPOTUBOPEUUI He
BO3HHKHET.

4) 4, Torma P — YETHOE MpOCTOe, P=2, HO P OKaH4YMBaercs Ha 4.
[IpotuBopeune, p HE OKaHYMBAETCS Ha 4.

5) 5, torma p mo mpU3HAKy ISIMMOCTH Ha S5 aenutcs Ha 5 => p=b,
p+4=9, Ho 9 — cocraBHoe. [IpoTnBOpeune, p HE OKaHYMBAETCS Ha O.

6) 6, Torma p — 4YeTHOe MHpocToe, P=2, HO P OKaHYMBaeTcs Ha 6.
[IpoTuBOpeune, p HE OKaHYMBAETCS Ha 6.

7) 7, torma mocnemnss 1umbpa (p+4) 1, Ho npousBenenue P*(p+4)
OKaHYMBAETCS Ha 7, 3HAYUT X OKAaHYMBAETCS Ha 7, HO TOTJa MPOTHBOPEYHE UTO
nocyenuue 2 mudpsl X HE coAepKat 7, P He OKaHYMBAETCS Ha /.

8) 8, Torma p — dYeTHoe mpocToe, P=2, HO [P OKaHYMBAeTCsI Ha 8.
[IpotuBopeune, p HEe OkaHYMBAETCS Ha 8.

9) 9, rorma mocaenuss mudpa (p+4) 3, Ho Torma mpousseacHue P*(pP+4)
oKkaHuuBaeTcs Ha 7 (cpaBHUMO ¢ 9*3 mo moaymto 10), 3HAUUT X OKaHUYMUBAETCS Ha
7, HO TOTJa MPOTUBOpEUME 4YTO TocieaHue 2 1udpsl X HE coaepx ar 7, P He
OKaHuuBaeTcs Ha 9.

MBI paccMOTpenu BCE BO3MOXKHBIE BapHaHTBl TOCHEAHEH mudpbl P, HE
MOJIYYHJIA TIPOTUBOPEYHE TOJIHKO B CITydae OKOHYAHUSI Ha 3.

Torma mycts p = 10*k+3, Torna p + 4 = 10*k+7,

X = p*(p+3)=(10*k+3)*(10*k+7) = 100*k*+100*k+21, HO Torma Tak Kak
100*k?+100K nenurcsa Ha 100, To 2 mocneauue mudpsl X 21. X = 100*a+21.

100*a+21 = 100*k*+100*k+21



100*a=100*k*+100*k

a=k+k

1) a=0,torman=1,x=21, 21 = 3*7, npoTUBOpEYHii HET.

2) a>0, torma X = ...232221, a=...2322

a = k¥ + K uMmeer Iensle KOPHH, TaK Kak &, K — Ielble, TO KOpeHb 3
JTUCKPUMHUHAHTA TOXKE 1IEJI0E.

k’+k-a=0

D = 1%+4*a = y2, y — 1eJoe.

3amMeTHM, 4YTO KBaJpaT LeJoro yuciia cpaBHUM jubo c¢ 0, mbo ¢ 1 mo
moxaymo 3. (0 B kBagpare cpaBuumo ¢ 0, 1 ¢ 1, 2 B kBagpaTe cpaBHUMO C 1). ,
3HauuT 1 +4 * a cpaBarMo Toxke uiu ¢ 0, uiau ¢ 1 mo moyito 3.

1)  acpaBHEMO C 2 IO MOAYIIO 3. 3aMETHM, YTO TAKOTO OBITh HE MOXET,
TaK KaK a MPEeJCTaBIsIET cOO00M YOBIBAIONIYIO MOCIEA0BATEILHOCTD JIBY3HAYHBIX
YHCEeJ, OKAHYMBAIOIIYIOCA Ha 22. M3BECTHO, YTO YKCIIO CPABHUMO MO MOAYJIIO 3 C
cymmoint udp no moayio 3. Yucno 22 cpaBHuMo ¢ 1 mo monaymnto 3, a jmanbliie
WIyT JABY3HaYHble 4ucaa, cpaBHumble ¢ 2, 0, 1, 2, 0, .., Tak Kak 3TO
nocJieIoBaTeIbHbIC YKCIIa, a 3HauuT a cpaBHUMO ¢ (1 +2+0+1+2+0+..),a
»T0 1160 0, eciii @ HaAUMHAETCA C JIBY3HAYHOT'O YKCIa, CpaBHUMOTO ¢ 2 win 0, 1o
MoAyito 3, 1Mbo 1, ecau @ HauyMHAEeTCs C JIBY3HAYHOIO YMCIa, CPABHUMOTO C 110
MonyJiro 3. /lokazaHo.

2)  acpaBaumo ¢ 0 mo momymro 3, HO Toraa Tak kak 21 cpaBaumo ¢ 0 1o
MoayJIro 3, Toke X Toke cpaBHUM C 0, mo Moxyio 3, a 3HAYUT X JEIUTCA HA 3.
3HAYUT OJMH M3 €ro MHPOCTHIX ACIUTeNed 3, 3HauuT Apyrod 7 (Tak Kak 3>4),
3HaunT X=21.

3) a cpaBaumo ¢ 1 mo momymo 3, HO Tordaa 1+4*a cpaBHUMO ¢ 2 O
MonyJito 3. Ho 3TO0 TMCKpUMHUHAHT, @ Mbl JI0Ka3aJid, YTO JTUCKPUMHUHAHT JOJIKEH
ObITh cpaBHUM ¢ 0 wim 1 mo moxayito 3. [IpoTuBopeune.

EnuHcTBeHHBIE CiTyuaid Py KOTOPOM MBI HE TOJYYHJIM NPOTHBOpeune X=21.

Otser: 21.

3agaya 5

3anumeM B psii BCEBO3MOXKHBIE CYMMBI, KOTOPbIE MOXHO 3alpOCUTh B
O6anke oT 0 70 OECKOHEUYHOCTH. 3aMETHM, YTO HaM HE CMOTYT BbIIaTh B OaHKe
CyMMY B TOM U TOJIBKO TOM CJIy4ae, €CJIi HaM HE CMOTYT BBIIATh 3Ty CyMMYy 0e€3
MOHETHI JTF000TO JOCTOMHCTBA. Tak KaK €CjIu Mbl MOKEM BbIJIaTh KaKyl0-TO CYMMY,
TO TIPUOABJIEHUEM €Ille OJHOW MOHETHI, MBI MOXEM MOJIYYUTh CYMMY, KOTOPYIO
TaK)K€ CMOT'YT BbIAATh.

HeoOxonumo HalTM MakCUMalIbHYI0O CYMMY, KOTOPYIO HE CMOTYT BbIJATh.
[Iycte cymma A — MakcumaibHas 4Y€THasl, KOTOPYIO HaM HE MOTYT Bblath. Ho
TOTa MBI MOKEM K JTOH CyMM€ HNPHOAaBUTh MOHETY 3", M HOJNYYUTH HEYETHYIO



CyMMY, €ClIdi HEM HEOOXOIMMO BBIAATh HEYETHYIO CyMMY, TO JOJIKHBI BBIIATh
HEYETHOE YMCIIO MOHET HEUETHOI'0O HOMHUHAIA, 4 €AUHCTBEHHAs] MOHETa HEYETHOTO
HomuHana 3", 3HauMT B GaHKe 00sA3aHBI OyAyT BHIJAATh XOTA OBl OJHY TaKylo
MOHETY, a 3HAuuT OAHY 3", a 3aTeM OcTaHeTCsi cyMMa A, KOTOPYIO HaM BbIIATh HE
MOryT, a 3Ha4uT U A + 3" Toxke He MOIyT BBHIJATh, 3HAYUT MCKOMas CyMMa —
HEYEeTHas.

3amaya 3

[Tycts BL nepecekaer AC B F, LP nepecekaer AC B N.

[Tyctp yron BCK=X, toraa yron BKC=x(BKC-paBuobenpennsiii), yron BAC =
yros BKC=x (Brnucannsie). Yron KBC=180-2x, no cymme yrios BKC. yron
KBC=yron ABK=180-2X, Tak kak nyra AK=nyra KC. Torga yron ACB=3x-
180(cymma yrioB ABC), Torma yroa BPC=180-x(cymma yrios PBC). Toraa yron
APB=Xx(cmexHnbie), Torma yroia APB= yroia BAC=x => BAP-paBHOOeIpCHHBIH,
BF-06uccektpuca, Beicotra n meauana (iyra AL = nyra LK). AL=LK(paBHbie
xopabl Ha paBHbie q1yru), AL=LP (B ALP LF-Bbicota n menunana)=>LPK-



paBHOOenpenHbid. Yron LKP=yrom LPK=2x-90, (myra AB=6x-360, nyra
AL=180-2x, mo BoucanabpiM ACB u monmosune ayru AK ) ITycts LN nepecekaer
okpyxHocTh B Touke D. LPK=(LK+BD)/2=>BD=6x-360. Yrox
BND=(LC+BD)/2 = (6x-360+360-4x+180-2x)/2=90 (ayra LC=CK+LK=360-
4x+180-2x). Toraa uckoMslit yron = 90 rpaxycos.

Otset: 90.



