O6sacTHOIT 3Tan BCepOCCUIICKOI O0JIMMNNaAbl NIKOJIbHUKOB
10 MaTeMaTuKe
2023-2024 y4ebHBI1 1O/
8 kJ1acc
MaxkcumanbHbI 0am1 — 35

1. [lycts ¢ m y — jAeiicTBUTE/ILHBIE YUCIA, YJIOBJIETBOPLIIONINE CUCTEME yPABHEHUI

T+ [y =2,24
[z] +y=2,47.

Haitmure z + .
Kaxk 06b1uHO, [x] 0603HaUAET IeJIYI0 9acTh YUC/Ia ', TO €CTh HAanbOJIbIIee eJIoe, He TIPEBOCXOJISIIee
x.
Otser. 2,71
Pemienne.
x+ [y] = 2,24,
[z] +y =2,47.

Bocmoassyemest Tem, aro a = [a] + {a}, Torma

{{x} + ]+ [y] = 2,24
[z] + [y] + {b} = 2,47

{a} =0,24
— {[b) = 0,47
[z] + [y] = 2

— r+y=|2,71]

Kputepuu. [losnoe perenne — 7 6asIoB.

2. Mumia yTBEpkKIa€T, UTO BBIIUCAT Ha J0CKe 16 pas3ImIHbIX TPEX3HAUHBIX YUCEJT, JATOIINX
pa3/IMIHbIE OCTATKY IIPU JeJleHr: Ha 16, MCIob30BaB mpu 9ToM Beero 4 pasymanbe mudpbl. Mo-
ryT i cjioBa Murmum ObITH TIpaBIoi”!

OtBet. MoryT.

Pemenmue. 111, 112, 113, 114, 211, 212, 213, 214, 311, 312, 313, 314, 411, 412, 413, 414. Ocrarku
upu jgenenun Ha 16 OyyT coorBercrBenno: 15, 0, 1,2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14.
Kpunrtepun. [lomoe pemenne — 7 6aanos. Ecim mpusenén padbounii mpumep 6e3 06bsicHeHns move-
My OH paboTaeT — cHATH 2 basuta. Eciu ncnob3oBano 5 mudp, Wi KAKUe-TO OCTATKU TOBTOPSIOTCS
— 0 6asutoB. Ilpumep He e IMHCTBEHHBIH, HY?KHO MPOBEPATD.

3. Ckouibko 13-3Ha4HBIX unce/-naauHIpomMoB jgejurces Ha 37 ([lamuaapom He mensiercs: npu
3AIICH €r0 3310M HAIEePE. )
Otget. 3 000 000.
Pentenne. Pazo6béM Takoil maJnHIpoM Ha eHTpaabayo 1udpy 1 u ase rpynmns o 6 nudp. Jle-
Basl IpyIia obpasyer 6-3HadHOe dnciio JI, mpapasi mosydaercs 3amuchbio nudp JIeBOro B 00paTHOM



nopsizike. Hucno N gemures wa 3, ecoiu ero cymma mudp s(N) gemurcs na 3. Tak kak y npasoii u
JIEBOM I'PYTIIBI CyMMBI 1D OJMHAKOBBI, TO 0bmast cymma 1udp pasaa 2s(J1) + 1. Ona gemures
Ha 3 Torja u ToJabKo Torya, korga s(JI) u I mator opmHakoBbie ocTaTku pu jgeieHnn Ha 3. Beero
ectb 900 000 mrecTu3HavHBIX Ynces. PazoObém nx Ha TPOWKHU TakK, YTOOBI B KaKJIOH BCTpPEYAIUCH
o pazy ocrarku 0, 1, 2 or genenus cymmbl mudp zHa 3. CaMblit TPOCTOil puMep pasdUeHus — Ha
TPORKHU TOCIEOBATE/ILHBIX TUCET:

(100000, 100001, 100002), . . ., (999997, 999998, 999999). B kazkoif Takoii Tpoiike Uncyia AT pa3-
HbI€ OCTATKH, a TOTJIa 10 CBONCTBY PaBHOOCTATOYHOCTH M CyMMBI IH(MP JAIOT pa3Hble OCTATKU.
Kazaprit ocrarok (0, 1, 2) nmeror 1o

900000 : 3 = 300000 uuce.

Nrak, mus kaxpoit mudpsr L ects 300 000 BapuanToB dncest JI, Jaronmx KpaTHBIA 3 MAJTUHIPOM.
SHaunT, 00IIee KOJIMIeCTBO NCKOMBIX maanHpomos pasuo 3 000 000.

Kpurtepun. Ilosnoe pemenne — 7 6asnos. [laauagpom pa3douT Ha HMeHTpaabHOE UNUCJIO U IePBbIe
MecTh MUMp U ONMCAHO, KaK 1O MEHTPAJIHHOMY YHC/IY MOAOUpATh IMEeCTbh NMUMP U JaJIbHEHIIEro
MPOJIBUKEHUs HET — 3 OaJia.

4. B rpaneruun ABC' D ocuoBanune BC' B jaBa pasa Kopode ocHoBanust AD. Bayrpu Tpamenun
ormedeHa Todka F', takasi, yro AB = FB. Jlokaxure, 9ro upsMas, coeguagaomas Touky C' ¢
cepenunOil orpeska F'D, nepuenukyspua FA.

B C

A D

Pemenne. Ilycte M — cepenuna F'D, N — cepenuna AF. Orpe3ok NM — cpefHsis JTUHUS Tpe-
yromsuuka AFD, nostomy NM||AD||BC u NM = $AD = BC. Cneposarensno, NBCM —
napasutesorpamm u BN ||C' M. C apyroit cropossl, oTpe3ok BN sBiseTcs MeauaHoii paHobe IpeH-
Horo tpeyrosibauka ABF, mostomy BN 1 AF. Takum obpaszom, CM 1 AF.

B C

A D

Kpurepuu. [losnoe pemenne — 7 6a/uioB. 3a/1ady MOXKHO PEITUTb, OTMETUB CEPUIUHY CTOPOHBI
AD nnn noposkue cropoubl AB u C'D 510 mepecedeHust.

5. Ilyctb a,b > 0 u a + b = 2. [lokaxkure, 4TO

119
a4 + b4 + 13CLb Z ?



Pemenne. IIpeoGpasyem soipazkenue at + b? ciegyromum o6pazom
a* +b* = [(a+b)* - 2ab}2 — 2a*b*.
Ucnonbzyem to, uT0 a + b = 2, nogydnm

[(a +b)? — 2ab]* — 2a%0* = (4 — 2ab)? — 2a%6* = 2a°V* — 16ab + 16.

Tor1a repernmieM UCX0HOE HEPABEHCTBO, ITEPEHECs % B JIEBYIO YaCTh U IIOKAXKEM, YTO BbIParkKeHUe

HE€ MEHbIIIE HYJIA

119 9  (4ab—3)?
at +b* 4+ 13ab — —= = 2a%h* — 3ab+ = = g > 0.
8 8 8
OTMernM, 94TO PABEHCTBO JIOCTUTAETCs, HAIIPUMED, [IPU @ = %, b= %
Kpurepun. [Tornoe pemenne — 7 6ajutoB. Haiinens! a 1 b Ipu KOTOPBIX JOCTUIAETCS PABEHCTBO
— 1 bauw.



