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Ответы и решения
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10 knace

Haiiti Haumenbmee 3Havenue dyHkumn y = x(x +1)(x +2)(x + 3).

B3si 20 IpoM3BONBHEIX HATYPAIbHEIX YHCEI, H BEIMUCIHI BCE BO3MOKHEIE MIOIIApHBIC
HPOU3BEACHHUS, COCTaBJICHHbIE U3 3THX 4Hhcel. [Tomydnnocs 190 npouspenennii.
HoxaxuTe, 9TO Cpefy STHX NPOU3BENeHUH HaitnyTes 20, KOTOpBbIE OKaHYUBAIOTCS OTHOM
U TOH xe nudpoii.

Hpsamoyronsnsii tpeyromsux 4ABC (xarer BC 6onbme kateta AC) BlvcaH B
oKpyxHocTb. Ha cTropone BC BbiGpana Takas Touka D, uto BD = AC, Touka M~
cepeauna nyru ACB. Haitaute yron CDM.

Yucna a, b, ¢ 6onsure 1. JIokaXxkute HepaBEHCTBO
T 17 {1 1] 11 1

b ¢ |c a

<a+b+c.

B HCKOTOPYIO KIIETKY IMaXMaTHOH JOCKH IIOMECTHIIH YIHUTKY. Hauunas ¢ IIOHCOCIbHHUKA,
KaOXIBIH IcHD YIHATKA IIEPEIIO3AaCT B COCETHIOIO KIICTKY. Hpnqu, I10 BOCKPECCHBSAM OHA
IICPETIIOJI3a€T B COCEHIOK KIIETKY 110 JUArOHAJIH, a 10 OCTAJIbHBIM JHAM — B COCEIHIOIO
KIETKY IO FOPHU3OHTAJIN HIIH IO BCPTHKAJIH. Kakoe Hau6Gosbiee KOJIHYCCTBO KJIIETOK
CMOXKET IIOCCTUTH YIIUTKA, €CJIH B OJHY H Ty XK€ KJIICTKY ¢Hl HeNb3d IEpENoOI3aTh JBAXIBI?
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Otger: -1.
Pewenue. Tlpeobpazyem npon3BeJeHHE CeIyIOLIUM 00pa3oM: NEPEMHOMKUM BbIPaXKEHH I
B KpaiHuX ckoOkax Mexay coboi U B cpeAHNX ckoOkax Mexay cobor. [lomyunm

y=(x*+3x)(x* +3x+2) = (x* +3x)* + 2(x” +3x) . [IpuGasuB 1 oTHAB 1, BEILIETHM
nonHelit kBagpat y = (x> +3x +1)> —1. CnenoparensHo, y > —1. OcTaetcs y6eauthes,
YTO HXKHSAS FPAHHMIA JOCTHXHMA, 2 UMeHHO y = —1 npu x* +3x +1=0. [Tocneanee
~3+45

—5

Kommenmapuii. Bepuwiii omeem 6e3 o6ocHosanus — 1 bann. Hailloena oyenka, Ho He
NOKA3aHa ee 00CMUNCUMOCMb — 5 b6annos.

BBIIIOJIHACTCA IIPH. X =

Ortser: na, BEpHO.

IIepsoe pewenue (HeueTHOCTD). [Ipeanonokum, 4To yTBEPXKACHUE 3a1a4H HE BEPHO, U
Ha KaXxXayro 1udpy oxkaHuuBaercs He 6onee 19 npoussenenuii. Tak kak nudp 10, a
CyMMapHoOe 4YHcJIo npousBeaeHui 190, To Ha kaxayro nudpy OKaHYUBAETCA POBHO 19
MIPOM3BECHUH. 3HAYUT CPEH ITHX NMPOU3BEACHHH POBHO 95 YETHBIX U 95 HEYETHBIX.
3aMeTI/lM, YTO MPOHU3BCACHHUC ABYX YHCCII HCUYETHO, TOJIBKO €CIIH oba COMHOXHTEJIS

n(n—
HEe4eTHBI. 3HAYHUT, €CJIM Cper UCXOAHBIX 20 YHCell n HEYETHBIX, TO %l =95 H

3TO YPaBHEHHE HE HMEET HATypaIbHBIX pelueHui. JleHcTBUTENbHO, ecnd n <14, To

A=) < s =91,aecmu n>14, TO Aip=1) > 1314
2 2

Bmopoe pewenue (nenamocTts Ha 5). Kak 1 B 1epBOM pEIIEHHH, YCTaHABIUBAETCS, YTO

Ha Kaxayro 1udpy okaHunBaeTcs poBHO19 npoussenenuit. CnenoBarensHo, poBHO 19

NpoU3BeeHUi okaHunBaeTcs udpoit 0 u 19 npoussenenuit nudpoi 5, To ECTH POBHO

38 npoussenenuit kpatHo 5. Ho ecnu cpeay HCXOMHBIX YMCEN POBHO OHO YHCJIO KPaTHO

5, TO TaKUX mpou3BeneHui Oyner 19, ecnu gBa yKcna — To 37, a €CIIM TPH YHKCIIA, TO

[pOU3BEeHUH KpaTHBIX 5 OyzeT yxe 54.

Kommenmapuii. Paccmompenue yacmuuix cnyvaeé — 0 6annos.

=105. [IpotuBopeune.

Otser: 45°. ,

Pewenue. 3ameTuM, 4T0 AB — InameTp ONUCaHHOH OKpyKHOCTH. CoeHuM TOUKY M ¢
toukamu A, B, C u D. Tak kak nyru AM n BM paBHsl, TO paBHbI 1 Xopael AM u BM,
KOTOpbie uX cTaAruBarot. Otpesku BD u AC paHsl 110 yciosuto. Hakoren, yrist MBC u
MAC paBHbI, KaK BOMCAaHHbIE yIJIbl, OMIUPAIOIMEC HA OMHY H Ty Xe Ayry. Takum
ob6pasoM, TpeyronsHuka MBD n MAC paBHBI 10 IBYM CTOPOHAM H YIJIy MEXIY HEMH.
Otcroga cieayeT paBeHcTBO cTopod MD u MC, a 3Ha4uT TpeyronsHuk MCD
paBHOGenpenHbii. OcTaercs 3aMeTuTh, 4t0 LMCD = LMCB = LMAB = 45°, Tak xak

nyra MB paBHa IIOJIOBHHE I1OTYyOKPYXHOCTH.
Kommenmapuii. [Joxazamenbcmeo pageHcmea mpey2oibHUK08 MBD u MAC - 3 6anna.
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4. [oxazamenbcmso. B cuily CAMMETPUYHOCTH HEPABEHCTBA, MOXHO CYHTATh, YTO

1_1_1
l<a<b<c.Tormal>—2=—2— u ZaHHOE HEPABEHCTBO IPUMET BUA

a b c v
11111 1111 3 11 1
St ot ——4———="+=—=<a+b+c.OuyeBunno, yro —<1<a,
a b ¢c a b b ¢c a c a b c a

1 2 1
= <1<b.Kpome Toro, = <2 £=+c 10 HEPaBEHCTBY O CPEAHEM apUPMETHIECKOM H
a c

CpeIHEM IreOMETPHYCCKOM IBYX OJIOKUTENbHEIX yncen. CkiaapiBas 3T HCpaBCHCTBA,

31 1
NONY4HM —+ = < a +b + ¢ +—, OTKyZa ¥ ClIeyeT HyXXHOe HaM HEPaBEHCTBO.
a €

-

5. OrtBeT: 56 KIETOK.
Pewenue. TIpeamnonoxumM, 4To yJIUTKy BHaYajle IOMECTUIN Ha YEPHYIO KIIETKY. Ipu

TIepeMelIEHMH YIUTKH 110 TOPH30HTAIH MM 110 BEPTUKAIH, LIBET KJICTKH MEHSETCS, a
IIpH NEPEMEUICHHH T10 JUaroHajau — HET. CHGJIOBaTCHI)HO, B TCYECHHUH HCOCIH — C
BOCKPECEHHS 110 CY600TY — LiBETa KIETOK OY/LyT MEHATHCA CIIEAYIOLUM 00pa3oM:
q4—6—>4—6—>49—>06—>4. B cnenyromiee BOCKpeCeHHE YIUTKa CHOBA IIEPEION3ACT B
YepHYIO KJIETKY ¥ BCE IIOBTOPUTCSA BHOBb. TakuM 00pa3oM, KXKIYIO HEIENIO YIHTKa
niocemaeT 4 yepHble KIETKH U TpH Genble. CrieoBaTeNbHO, Yepe3 BOCEMb HECIb YIHTKA
MOCETHT Bce 32 YepHbIe KIIETKH U B IIOCIIEHEE BOCKPECEHHE OHA HE CMOXKET NEPENOI3TH
B YepHYIO KJIETKy. [Ipr 5TOM BCero 0Ha CMOXeT IoceTuthb He 6onee 56 wietok. IlyTs
JUIHHOM B 56 KJIETOK yKa3aH Ha pHCYHKE.

Kommenmapuii. Bepuviii npumep 6e3 oyenxu — 2 6anaa.





