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

OTBETbBI HA 3AJAHUSA 3AKTIOYUTEJIBHOI'O 3TAITA

9 KJIACC

1. Ha xakoe camoe 00JbIlIoe HATypadbHOE YHCIIO Oy/IeT rapaHTUPOBAHHO JIETUTHCS
MIPOU3BEICHUE JTFOOBIX TISATH TOAPS HAYIINX HATYPATbHBIX YUCENT?

Pemenue. V3 Ty moApsx UAyIMUX HATYypadbHBIX YHCET KaK MUHUMYM JBa YHCIIA
JeISATCS Ha 2, TIPU 3TOM XOTsI Obl OHO M3 HUX JeiauTcsa Ha 4. Kak MHHUMYM OJHO
nenuTces Ha 3 1 emé ogHo — Ha 5. CrieroBaTeNbHO MPOU3BEACHUE AeauTces Ha 8, 3 u 5.
A 3HaunTt, Ha 120. Bosbiie ObITh HE MOXKET, TaKk Kak 1 -2 -3 -4 -5 = 120.

OTtBet: 120.

2. B BocbMepuYHOI cCTEMe CUMCIICHUS 3alUCh HATYPaJIbHOTO YKCIIa COCTOUT TOJIBKO
u3 equnull. Kakue octaTkul OT iesieHHs Ha 9 B JECATUYHON CUCTEME CUUCIIEHUS MOKET
UMETh 3TO yuciao? OTBeT 000CHYMHTE.

Pemienue. B BOCbMEPUYHOM CUCTEME CUUCIIEHUS YMCIIO U3 YCIIOBUA 3aa41 UMEET BU/]T
A=1+8+82+--+8"8%"1=(-1)(mod9), 8% = 1(mod 9).
CrenmoBarenbHO, NMpU YETHOM N OCTATOK OT JAeJIeHHWs 4yuciaa A Ha N paseH 1, mpu
HEeu€THOM paBeH.0.

Oteer: 0 wim 1.

3. Ha GokoBoii ctopone AB Ttpaneuuu ABCD, ¢ ocHoBanusimu BC = 3 u AD =7,
ormeuenbl 11 Touek Ki,K,,...,K;;, pazouBaromue cropony AB Ha 12 paBHBIX
orpe3koB, To ectb AK; = K;K, = - = K;,K;; = K;1B. 3arem 4epe3 TOYKH
K, K, ..., K1 npoBenu npsiMbie, mapajuieibHbIE OCHOBAHUAM Tpaneuuu. ITU NpsiMbIe
nepecekin ctopony CD cootrBeTcTBeHHO B Toukax Ty, T,, ..., T;;. Haitaute cymmy
JUIVH TOJIYYUBIIUXCS OAMHHAAUATH OTpe3KoB K Ty, ..., K11T11.

Pemenne. O003HaUMM [JIMHBI OTPE3KOB U3 YCJIOBHS 3a/laud IOCJEI0BATEIBHO OT
MEHBIIETO OCHOBaHUA K OoJbIIEMY 51,82, «» S11- Torna, o

S1+S11 S2+S10 Sg+S7

CBOWCTBY CPEIHEW JIMHUU Tpalneuyuu, OYEBUIHO, YTO S ==, ===

S¢ = 5. CnmenoBarensHo, S; + Sy + -+ + 511 = 55.
OTger: 55.

4. Tlycts A = 1111. Haiimure ocTaTok oT aenenus uncna (A + 1)20%% + (4 — 1)2024

Ha ymucio 1234321.
Pemenne. Haiingm A%: (1111)% = 1234321. 3ameTuM, 4TO BBIpaKEHHUE
(A + 1)292% + (A — 1)292% Gyner comepkaTh TONBKO YETHBIE CTENEHM uucia A u
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CBOOOIHBIN ujieH paBeH 2. Toraa mo cBONCTBaM OCTaTKOB, OCTATOK OT JACJICHUS YHCa

(A + 1)202% 4+ (A — 1)2°2% ga yucno 1234321 pasen 2.

OTtBert: 2.

9x% + 6xy +3y* —2x —y =2

3x2+6xy—x+y=-1/2
ueThIpe pemenus (X1, Y1), (X2, ¥2), (X3,¥3), (X4, Va)-

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

Pemenne. JlaHHas cucTeMa JHMHEHHAa OTHOCUTENbHO x u  x2. Haxomum
_6y?—8y—7 6y3 — 5y —4y +1
“20zy-1» . F 7T 12y — 1 '

Bo3Bens mepBoe ypaBHEHUE B KBajpaT, MOJYYUM YypaBHEHUE 4-U CTENEHH IS

5. U3BecTHO, YTO cUCTEMA ypaBHEHUI { HMMEET POBHO

OnpeaeyICHU y:
324y* —360y3 — 192y% + 176y + 45 = 0.

KopHAME 3TOTO ypaBHEHMS SBISIOTCS 4YUCHA Vq,Va,Y3, V4. 110 Teopeme Buera mx
360 10
CyMMa paBHa y; + Y, + Y3 + Y, = 322 o
AHaJNOrM4HO, pa3pellluB HCXOAHYK CHCTEMY OTHOCHUTENBHO Yy M Y2, HOIydHM
324x* +72x3 —120x?> —40x — 1 = 0.

72 2
Orcromaxy +x, + X3+ x4, = ——= —-.
A Xy T X T X3 T Xy 324 9

10 2 8

Takum 00pa3om, HCKOMasi CyMMa paBHa S

8
OT1BeT: 5

6. [TyTHUK 3a0yIUIICs B JI€Cy, KOTOPBINA IMMOKPHIBAET MOIYIIOCKOCTh, OTPaHUYEHHYO
npsmoit m. OH 3Haer, 4YTO OT TpaHULbl Jeca
(mpsAMO¥ M) OH HAXOJUTCS HA PACCTOSIHUU | KM, HO HE 3HAET B
KaKOM HamnpaBjeHWU TpaHuria HaxoauTcs. Kak myTHUKY
rapaHTUPOBAHHO BBIMTH W3 Jieca, MPOUAS MpU dTOM He Ooee

4+/3 km? Jlec oueHb ryCTOM, U YBUAETb CKBO3b JEPEBbS

OIYIIIKY HEBO3MOXHO (Kak Obl OJM3KO OT HEe OH HHU
Haxoauics). [loaromy cuntaercs, 4To MyTHHUK W3 JIECA BBILIEN, €CJIM OKA3aJICs Ha €ro
rpaHuIlE.

Pemenne. [IpoBenem okpyXHOCTh paguyca 1 ¢ LEHTpOM B
Touke O, rae cedvyac HAXOOUTCS MyTHUK. DTa OKPYKHOCTb,
Kacaercs mOpsmMold m. OnumemM  BOKPYT  OKPYKHOCTHU
MPaBWIbHBIA 1IE€CTUYTONBHUK A A, A3A4AsAg. OdeBUIHO, YTO

XOTs OBl OJlHa €10 BEpUIMHA OKAKCTCA UJIK HAa T'PAHUIIC JICCA, NI

3a ero mpenenaMu (B HameM ciiydae 3T0 Ag). 3HA4MT, MOOBIBaB BO BCEX BEPIITUHAX
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MECCTUYT'OJIPHUKA, ITYTHUK I'apaHTHPOBAaHHO M3 JICCa BBIﬁI[GT. I[JI}I OTOIro HaAa0 U3 TOYKH
O cuauana HpOfITPI B KaKYIO-J'II/I6O BCPIIMHY HMICCTHUYTOJIbHHUKA (HaHpI/IMep, B Al): a
3aTe€M WATU BIOJb mAamu €ro cropoH. /lmmuHa storo mytu paBHa OA; + A4, +

A2A3+A3A4+A4A5+A5A6=\/2_§+5.\/2_§=\1/_§=4\/§.



