Me:xpernoHajabHasi 0JIMMIINAA HIKOJIbHUKOB Ha 0a3e BeJOMCTBEHHBIX 00pPa30BaTeJIbHbIX OPraHu3auuii
o MaTeMaTHKe

OTBETbI HA 3AJAHUSA 3AK/IIOYUTEJIBHOI'O 3TAITA

10 KJIACC
1. Ha xakoe camoe 00JbIlIOe HATypadbHOE YHCIIO OyIeT rapaHTUPOBAHHO JEITUTHCS
MIPOU3BEICHUE JTFOOBIX TISITH TOPS] HAYIINX HATYPATbHBIX YHCEN?
Pemenue. V3 sty moApsx UAyImMUX HATypadbHBIX YHCET KaK MUHUMYM JBa YHCIIa
JENATCS Ha 2, IPU 3TOM XOTsI OBl OJTHO M3 HHX AenuTcs Ha 4. Kak MUHUMYM OIHO
nenutcst Ha 3 u eni€ ogHO — Ha 5. CiietoBaTeIbHO MPOU3BEIeHUE aenuTcs Ha 8, 3 u 5.

A 3nauuT, Ha 120. Boabiie ObITH HE MOXKET, Tak Kak 1 -2-3-4 -5 = 120.
OTteet: 120.

2. B BocbMeprYHOI cCUCTEME CUMCIIEHUS 3alIMCh HATYPaIbHOTO YUCIa COCTOUT TOJIBKO

u3 equHull. Kakue octaTku OT JiesieHns Ha 9 B AECATUYHOM CUCTEME CUUCIIEHUSI MOMKET

UMETh 3TO uncio? OTBeT 000CHYMTE.

Pemenue. B BOCbMEPUYHOM CUCTEME CUUCIIEHUS YMCIIO U3 YCJIOBUA 3aa41 UMEET BUJT

A=1+8+8%2+--+8"8%"1 = (-1)(mod 9), 8% = 1(mod 9).
CremoBarenbHO, PA YETHOM N OCTAaTOK OT JejieHus uyucna A Ha N paseH 1, npu

HEYETHOM paBeH.0.

OtBer: 0 wm 1.

3. Ha 6oxkoBoii cropone AB tpaneruu ABCD, ¢ ocHoBanusimu BC =3 u AD =7,
ormeuenbl 11 Touek K, K,,...,K;;, pazouBatomme cropony AB Ha 12 paBHBIX
otpe3koB, To ectb AK; = K1K, = -+ = K;oK;1 = K;1B. 3arem u4epe3 TOUYKH
K, K5, ..., K;1 npoBenu npsiMbie, MapajuielIbHbIE OCHOBAHUSAM TPANCUUU. ITH NPSIMbIE
nepecekan ctopony CD cootrBeTcTBeHHO B Toukax Ty, T,, ..., T;;. Haitnute cymmy
JUTVH TOJIYYUBIIUXCS OAUHHAANATHA OTPe3KOB K Ty, ..., K11 T4.

Pemenne. O003HaYuM JJIMHBI OTPE3KOB M3 YCJIOBHS 3aJlayd MOCJIEI0BATEIBHO OT
MEHBIIIETO OCHOBAHUS K OOJIBIIEMY Sy, Sy, ..., S11. 10OT/1a, IO CBONUCTBY CpeaHEHN JIMHUU

S1+s So>+S Sc+S
Tpanelnuy, O4YeBUIHO, 4YTO — . L==2 . L=..= % = s¢ = 5. CnegoBarenbHO,
Sl + 52 + + 511 - 55
OTBer: 55.

4. Tlycts A = 1111. Haiigure ocTaTok oT Aenenus uncia (A + 1)20%% + (4 — 1)2024

Ha yucio 1234321.
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mo MaTeMaTHukKe
Pemenne. Haiingm A%: (1111)% = 1234321. 3ameTuM, 4TO BBIpaKEHHUE
(A + 1)292% + (A — 1)2°2% Gyner comepaTh TONLKO YETHBIE CTENEHM uucia A U
CBOOO/IHBIN ujieH paBeH 2. Toraa mo cBONCTBaM OCTaTKOB, OCTATOK OT JACJICHHS YHCIa
(A + 1)202% 4+ (A — 1)2°2% ga yncno 1234321 pasen 2.
OTtBert: 2.

9x% + 6xy +3y? —2x —y =2
3x2+6xy—x+y=-1/2

ueThipe pemenns (x1, y1), (X2, ¥2), (x3,¥3), (X4, Va)-

Haitgure cymmy x4 + y4 + x5, + ¥y, + x3 +y3 + x4 + y,.

5. 3BecTHO, 4TO cUCTEMA ypaBHEHUI { HMMEET POBHO

Pemenme. JlanHasi cucTtemMa JMHEWHA OTHOCUTEIBHO X | x%. Haxomum
2 _ 3 _ 2 _
:6y 8y—7 x2:_6y 5y 4y+1.
2(12y — 1) ’ 12y —1
Bo3Benss mepBoe ypaBHEHME B KBaApaT, MOJYYHM YpaBHEHUE 4-U CTENEHHU A
ONPEAEIICHUS ):

324y* —360y3 — 192y% + 176y + 45 = 0.

KopHAMH 3TOTO ypaBHEHMS SBISIOTCS 4YUCHA Vq,Va,Y3, V4. 110 Teopeme Buera mx

360 10
CyMMa paBHa y; + Yy, + Y3 + Y, = 322 = r
AHQJIOTMYHO, Pa3pelIMB HCXOAHYK) CHUCTEMY OTHOCHUTENIBHO Y H yz, MOJIy4YUM

324x* 4+ 72x3 — 120x%> —40x — 1 = 0.

72 2
OTCI‘OI[axl +x2 +X3 +x4 = _a: —;

10 2 8
Takum 00pa3om, HCKOMasi CyMMa paBHa s

8
OT1BeT: 5

6. [TyTHUK 3a0IyUIICs B JI€Cy, KOTOPBIA IMMOKPHIBAET MOIYIIOCKOCTh, OTPaHUYEHHYO
npsMoi  m. OH 3HaeT, 4YTO OT TpaHUIBl Jieca
(IpsiMO#t M) OH HaXOAUTCS HA PACCTOSIHUM | KM, HO HE 3HAET B
KaKOM HamlpaBJ€HUU TrpaHulla Haxoautcs. Kak nOyTHHKY
rapaHTUPOBAHHO BBIUTH W3 Jieca, MPOMAS MPU 3TOM HE Oosiee

4+/3 km? Jlec OueHb I'yCTOM, M YBHIETh CKBO3b JICPEBbS ONYIIKY

Ay HEBO3MOXHO (Kak OblI OJIM3KO OT HEe OH HU
\\ Haxonauics). IloatoMy cuutaercs, 4To MyTHUK U3 Jieca BbILIEI,
€CJIM OKa3aJICsl Ha ero rpaHulle.

Pemenue. [IpoBeseM okpykHOCTb pajuyca 1 ¢ IEHTPOM B TOUKe

0, raoe ceiluac HaXOIUTCA MYyTHUK. JTa OKPYXKHOCTb, KacaeTcs

npsiMoit  m. OnuiueM BOKPYT OKPYXHOCTH IpaBUJIbHBIN
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MeskpernoHajJbHAas OJTUMIINAJA IIKOJbHUKOB Ha 0a3e BeJOMCTBEHHBIX 00pa30BaTe/IbHBIX OPraHM3aluii
M0 MaTeMaTHKe
HIECTUYTOJNbHUK A A, A3A4AsAg. OueBUIHO, YTO XOTS OBl OJHA €ro BEpIIHUHA
OKa)XeTCs WM Ha TPAaHMIIC Jieca, WM 3a ero ImpejaeiamMu (B HalIeM ciydae 3To Ag).
3HauuT, NOOBIBAB BO BCEX BEPIIMHAX IIECTUYTOJIbHUKA, TyTHUK TapPAaHTUPOBAHHO U3
aeca Belitnet. [yig aToro Hago u3 Touku O cHauajga MpONTH B KaKyIO-THOO BEPIIMHY
HIECTUYTOJIbHUKA (Hampumep, B A;), a 3aTeM UATU BJIOJb HAamu ero cTopoH. [{nuna

sroro mytu paBHa OA; + AjA, + A, A5 + AzA, + ALAs + AsAg = % +5 \/2—5 =
= 4+/3.
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