Bropoii (04HBIi) 3TaN aKA1EMUUYECKOT0 COPEBHOBAHMS
OauMnmansl WK0JILHUKOB «ar B Oyaymee» nmo o0meodpaszoBaTeibHOMY NpeAMeTy
«MaremaTuka», BecHa 2021 r.

9 kaace
BapuanT 3

1. Pemmute HepaBenctBo: 3|3x — 2| — |x — 1| — 2|x| < 2vV9x2 —12x + 4+ Vx2 —2x + 1 — 1.

(15 6annoB)
2. Touku E u K — coorBerctBenHo cepeaunbl ctopoH CD u AD kBanpara ABCD. Ilpsmas BE
nepecekaercs ¢ npsmoit CK B Touke O. Jlokaxkute, yTo BOKpYT ueThipexyroiapauka ABOK MoxxHO onrcath
OKpY>KHOCTb. HaliTu paanyc 3Toil OKpyKHOCTH, €CJIM CTOPOHA KBaJpaTa paBHa 1. (15 6annos)
3. VYU4eHUKH JeBATOr0, IECATOr0 U OAMHHAALATOIO KJIACCOB HAAYBAJIM IIAPUKHU K Ipa3aHUKY. Kaxblii

JEBSITUKIIACCHUK paboTai 6 4acoB, NECATUKIACCHUK — 12 4acoB, OAMHHAALATUKIACCHUK — 18 yacoB. [lpu
9TOM  KaXIbld JEBATUKIACCHUK Haxyn 45 1mapukoB, jecatukiaccHUk — 100  mapukos,
oJMHHaAuaTukiIaccHUK — 120 mapukoB. Bce yueHuku Bmecte orpadboTtanu 108 yacos. CKOJIBKO HIAPUKOB
OBLIO IPUTOTOBIICHO K MIPA3JHUKY, €CIIH UX 00IIee KOJINIECTBO 0KA3aJI0Ch MAKCHMAIbHO BO3ZMOXKHBIM?

(15 6annoB)
X+y=a+2
2
Xy=a"—a+?2 24 y?
4. Yucma X u Y Takossl, uTo y : Ipu kakoM 3HaueHun & cymma * Y
MpUHUMAET Hanbobllee 3HaueHne? (15 6amnoB)
5. OT npsiMoil TMHUY, TPOXOJAIIEH Yepe3 TOUKU NEpEeceUeHHs] MEIMaH U OMCCEKTPUC TYNOYTOJIbHOTO

TPEYTOJIbHUKA, IByMSI €70 CTOPOHAMH OTCEKAEeTCS OTPE30K JIMHOW Ha 1 cM MEHbIIe, YeM OJIHa U3 JUTHH
CTOPOH JaHHOTO TpeyrojpHUKa. HaliuTe HaMMEHBIIYI0O M3 BO3MOXXHBIX JUIMH CTOPOH 3TOTO
TPEYroJbHUKA, €CIM UX JUIMHBl BBIPAKAIOTCS HATypajJbHBIMH YuCIaMH (B CM) U 00pa3yroT
apu(pMETHYECKYIO TPOTPECCHUIO. (20 6amnoB)

6. Urpa B koctu. [Ipu Opocke MATH TOMAPHO Pa3IMIHBIX PA3HOIBETHBIX KYOMKOB BBITIQJA€T CyMMa
B 21 ouko. CKOJIbKO BO3MOKHO Pa3JIMYHBIX BAPUAHTOB C TAKOM CYMMO#1? (20 6amnoB)



Pemenne Bapuanra 3

Nel: Pemure HepaBEHCTBO:

313x = 2| — |x —1] = 2|x| £ 2Vx2 —12x + 4 +Vx2 - 2x+1 -1 &
33x =2 —|x—1]| - 2|x| <2]3x—-2|+|x—-1| -1 &

3x —2| -2|x—-1| <2|x| -1 &

{ x=>1 {x >1 o x>
3x—2-2x+2<2x-1 x=1 -
2
{ ssx<l olcx<1
3x—2+2x—-2<2x-1
2
{ 0<x< 3 olay<?
—3x+2+2x—-2<2x-1 ° 3
x<0
Sx < —
! {—3x+2+2x—zs—2x—1 r=-1
OrBer: (—00; —1]u E, +00).
Kpurepun
bansl Kpurepuu BeICTaBICHUS
15 O60CHOBaHHOE U TPAMOTHO BBITIOJIHEHHOE PEIIeHUE 3a]auu.
12 3amava qoBe/IeHA 10 OTBETA, PEHICHUE COACPKHUT apU(PMETHICCKYIO OIHUOKY.
0 Perienrie He COOTBETCTBYET BBIIICNIEPEUUCICHHBIM TPEOOBAHUSIM.

Ne2: Touku E wu

K — coorBerctBenHo  cepeauasl  ctopoH CD m AD xBagpara ABCD.
ITpsimast BE nepecekaetcs ¢ npsmoit CK B Touke O. Jlokaxxkute, 94To BOKpYr 4yeTblpexyroipHuka ABOK

MOHO OIMUCATh OKPY>KHOCTh. HaliTu paanyc 3Toi OKpY>KHOCTH, €CJIM CTOPOHA KBajpara paBHa 1.

Pemenue

ABCE=ACDK mo aBym™m kKareTam, ClIeJOBaTeILHO
<CBE = <DCK=90°- <BCK =mnpsmas BE nepnenu-
kymsipaa npsimoit CK. Torna B 4eThIpeXyroibHUKe
ABOK : <BAK = <BOK=90°. [Io3ToMy BOKpYT HETO
MO>KHO OIMCATh OKPYKHOCTb, PainyCc KOTOPOI

o6o03HauuM . AABK: BK=VAB?2 + AKZZ\/Z—g =2r=

r=7. E
Otser: @
Kpurepun -
A D x
Basel Kpurepuu BbIcTaBIeHUS
15 O60CHOBaHHOE U TPAMOTHO BBIITOJIHEHHOE PellIeHue 3aJ]auu.
12 [lpy mpaBWIEHOM OTBETE €CTh 3aMEYaHHs K UYETKOCTH €ro H3JIOKEHUS W
000CHOBaHHUS WJIM PELICHUE COAECPIKUT apu(PMETUYECKYIO OLITHOKY.
0 Penrenue He COOTBETCTBYET BHINICTIEPEYHCICHHBIM TPEOOBAHUSIM.




Ne3: YueHuku AeBATOrO, JECATOTO U OJUHHAIATOTO KJIACCOB HAAYBAJIM MIAPUKH K Tpa3aHuKy. Kax bt
NEBATUKIIACCHUK padoTai 6 4acoB, NECATUKIACCHUK — 12 4acoB, oguHHAAIATHKIACCHUK — 18 yacos. [Ipu
9TOM  KaXIbld JEBATUKIACCHUK Haayn 45 1mapukoB, jecatukiaccHUK — 100 mapukos,
onMHHAAIATUKIacCHUK — 120 mapukoB. Bce yuenuku Bmecte otpadoTtanu 108 yacoB. CKOJIBKO MIAPUKOB
OBLIO IPUTOTOBJICHO K MPA3HMUKY, €CIIM UX 00IIIee KOJINIECTBO 0Ka3aJI0Ch MAKCUMAaIbHO BO3ZMOYKHBIM?
Pemenue:

Oycte N, M y K - kommaectso YYEHHKOB JEBATOrO, JAECSITOr0 M OAMHHAALATOrO KJIACCOB
COOTBETCTBEHHO. Toraa JOMKHO BHIMOIHATHCS PABEHCTBO

6n+12m+18k =108 , a BeJIMUMHA N =45n+100m +120k JIOJDKHA OBITh MAKCUMAJIBHO BO3MOYKHOM.

Haiiném nmpon3BoauTENBHOCTH YUEHHUKA KaKA0T0 Kitacca. [lomyqaem

45 270
6 36 MMPOU3BOAUTCIIbBHOCTDb YUCHUKA ACBATOIO Kj1acca,
100 300

12 36 MMPOU3BOAUTCIIBHOCTh YYCHHKA JECATOIO KJIacca,
120 240

18 36 MMPOU3BOAUTCIIBHOCTh YYCHHKA OAUHHAAATOr'O KjIacca.
HOBTOMy MBI JOJI2KHBI B3ATh MaKCUMaJIbHOC YHUCJI0 m YYCHHUKOB ACCATOTO KJIaCCa U MUHUMAJIbBHOC YUCIIO

k YUEHUKOB OJIMHHAAIATOTO Kjacca.

n.m K MIPUHUMAIOT 3HauY€HUs OOJIbIINE WK paBHBIE 1.

6n+12m+18k =108 y; N+2M+3K =18 113 paencrea crenyer, uro M<9,
Ecom M= 9, o N= k= 0, YTO HE MOAXOAUT MO YCIOBHUIO 3aa4H.

Ecom M= 8 ,To N+ 3k = 2, YTO HE MOJXOIUT IO YCIOBUIO 3aa4H.

Ecmn M= 7 ,To N+ 3k = 4, MHHHMAaJIbHOE BO3MOKHOE 3HAUCHHUE k paBHoO 1, Torna n=1

Torma N =45N-+100m+120k =45-1+100-7 +120-1=865

OrtBer: 865.
Kpurepun
bamnel | Kpurepuu BeicTaBieHus
15 O60CHOBaHHO MOJIyY€H NPABUIbHBIA OTBET
12 IIpy 00OOCHOBaHHOM pEIIEHWH OTBET OTJIMYAeTCSI OT MPABHIBHOTO M3-3a
apupMeTHyecKol OMMOKM WM MPU MPABUIBHOM OTBETE HMMEIOTCS HEAOCTATKH
000CHOBaHUS
5 BepHo cocTtaBieHa MoOJenb 3aadyd U HMMEIOTCS HEKOTOPHIE INPOJBMKECHHS B
pelieHnn
0 Peniennie He COOTBETCTBYET HU OJJHOMY M3 BBILIEIIEPEUNCICHHBIX YCIOBUI
X+y=a+2
Ned: Yucna X u y TaKOBBI, 4YTO Xy = a’-a+2 I1 a X+ y2
o4: , . IIpu xakoM 3HaueHUH 4 cymma pPUHUMAET

HanOoJIbllIee 3HAUEHUE?

Pemienne:
2 2
X +y ;
[Ipeobpazyem Y BOCIIOJIB3YEMCS YCIOBUSIMU CUCTEMBI:

2 2
X' +y°=(x+y)’-2xy=(a+2) —2(a2 —a+2):—a2 +6a=—(a—3) +9="f(a)
BBISICHAM IIpH KAaKHX 3HAYCHHSAX [apaMeTpa & HCXOXHAS CHCTEMAa HMEET PeLICHHs. Bbipasum

MIEPEMEHHYIO Y TIEPBOTO PABEHCTBA M MOJICTABHM BO BTOPOE:



y=—X+a+?2
X(-x+a+2)=a’-a+2

—(a+2)x+a*-a+2=0

Hccnenyem monydeHHOE KBaJapaTHOE YypaBHEHHE JMCKpUMHUHAHT

D:(a+2f—JKaz—a+2):—3a2+8a—4:—(3a—2Xa—2)

YpaBHEHHsSI PaBEH paBHEHUE

ae|-2i2
“MeeT KOPHH IIpU . DTOT OTPE30K LIETUKOM BXOJIUT B MPOMEXKYTOK BO3paCTaHUs (PYHKLIUHU

a) - N _
( , CJICAOBATCIIbHO, HanOoJIbIIee 3HAYCHHUE AOCTUTaCTCA B KpPpaWMHEH IIPABOM TOYKE a= 2 U PaBHO

f(2)=8
OrtBer: 2.
Kpurepun
bayer | Kpurepuu BeicTaBIIeHHs
15 O60CHOBaHHO MOJTYYEH NPABUIBHBIA OTBET
12 [Ipy 00OCHOBAaHHOM pEIIEHHWH OTBET OTIUYAETCS OT MPAaBHIBHOTO H3-3a
apu(pMeTHyeCKOl OIMMOKU WIM NPU HPABUIBHOM OTBETE HMMEIOTCS HEIOCTAaTKU
000CHOBaHHUS
5 BepHo Hauato pemieHue 3ajadd, IOJyYeHBl HEKOTOPHIE IMPOMEXKYTOUHBIE
pe3yJbTaThl, JajbHElIIee pelleHne HEBEPHO WIIM OTCYTCTBYET.
0 Penrenue He COOTBETCTBYET HH OJTHOMY W3 BHIIICNIEPEUHCICHHBIX YCIOBHH

NeS: Ot npsaAMol TMHUM, TPOXOAIIEH Yepe3 TOUKU MEePeceueHuss MeAUaH U OUCCEKTPUC TYHOYIOJIbHOTO
TPEYrOJIbHUKA, IBYMsI €70 CTOPOHAMHU OTCEKAETCsl OTPE30K JUIMHHOM Ha | cM MeHblIle, YeM OJHa U3 JUIMH
CTOPOH JAaHHOIO TpeyroibHMKa. HaliiuTe HauMEHBUIYI0O U3 BO3MOXHBIX JUIMH CTOPOH 3TOrO
TPEyroJbHUKA, €CIM UX JUIMHBl BBIPAKAIOTCS HATypajJbHBIMH YuCIaMH (B CM) U 00pa3yroT
apu(pMETUYECKYIO TPOTPECCHIO.

Pemenne. Ilycts £ A —T1ynoi, torga BC — 6ombiuas cropona gansoro tpeyroiabauka ABC. U nmycts AB <
AC, torma mo ycnoButo amuHsl AB,AC,BC — apudmernueckas nporpeccusi, T.e. 2AC = AB + BC.
CnenoBarensHo, nepumetp ABC pasen P = AB + AC + BC = 3AC.

B

C

. A K N ‘|:

[IpoBenem BricoTy BH u pannyc, Bnucannoit B ABC okpyxHoctu, OK, Toraa, Tpeyronsauk BHN nogo6en

tpeyronsauKy OKN (o 2-m yraam: < H = <K = 90° u £N — o6mwuit).

W3 monoGms: o~ = B _ BHACP _ 2SapcP _ P _ 3 —5 BO.ON = 2:1.

ON 0K  T1ACP  25Su5c-AC  AC
ITyctb M — Touka mepeceuenus meauan TpeyronbHuka ABC, torma BM: MF = 2:1 (mo cBoiicTBy),
cienosarensHo, OM || AC (o Teopeme, obpatnoii k T.®aneca, nns £ NBF) u ED = 2AC/3.
Taxk kaxk, ;B! cTopoH AB, AC u BC — Hatypansabie uncina u ED = 2AC/3, to ED He MmoxeT Ha 1 ¢cM OBITH
Menbuie BC, nnaue nomyuutcs, uto ED = AC. [loaToMy, BO3MOXHBI JiBa BApUAHTA!



1) ED = AC-1 =>254+1=AC => AC = 3. Torma BC=3+x, AB=3—x, rie x -

HaTypalbHOe 9uciio. M3 HepaBeHCTBa TYHOYroabsHOro Tpeyronsauka AC? + AB? < BC? =>
9—6x+x%+9<9+6x+x%=>x < 3/4, 4T0 HEBO3MOKHO.
2) ED =AB-1=>2AC/3+ 1= AB. Tornanyctb AC = 3x =>AB =2x+ 1, BC = 4x — 1.
U3 HepaBeHCTBA TyHOYroabHOro Tpeyronsuuka AC? + AB? < BC? =>

4x2 +4x+1+9x?> <16x*> —8x+1=>x2—4x >0=> x >4, T.e. MHUHUMAJIbHOE BO3MONKHOE
sgauenune x = 5 => AC = 15, AB =11, BC = 21.

Ortser: 11.
Kpurepun
baiel Kpurepuu BbICTaBIeHUS
20 O060CHOBaHHOE ¥ I'PaMOTHO BBINOJIHEHHOE PEIICHUE 3a/1a4H.
14 [Ipu BepHOM 1 0OOCHOBaHHOM XOJI€ pPEIlIeHUsl pa300paHbl HE BCE BAPUAHTHI
WIN pelIeHHe HeJI0CTaTOYHO 0OOCHOBAHO.
6 BepHo Hauaro penieHue 3aiadu, MOJy4Y€Hbl HEKOTOPBIE MPOMEXKYTOUHbIE
pE3yJIBTATH , JAJbHEMNIIEE PEIIEHUE HEBEPHO MM OTCYTCTBYET.
0 Penienue He COOTBETCTBYET BBIIICTIEPEYHCICHHBIM TPEOOBAHUSIM.

Ne6: Urpa B koctu. Ilpu Opocke msATH MOMapHO Pa3IWYHBIX PA3HOLIBETHHIX KyOHMKOB BBINAJAET CyMMa
B 21 ouko. CKOJIbKO BO3MOKHO Pa3JIMYHBIX BAPUAHTOB C TAKOW CYMMOi1?

Pemenue. Brinenum 3 mapet u3 oukoB 1 u 6,2 u 5, 3 u 4. OueBUAHO, YTO KOJIMYECTBO BAPUAHTOB CYMM B
21 ouko u B 14 0YKOB — OAMHAKOBO, T.K., Hanpumep, st 3+6+5+4+3 =21 ectb napa 4+1+2+3+4 =14 u
T. 1.

PaccMoTpMM pasjiuyHble pasOuende umcia 14 Ha 5 HaTypaldbHBIX crmaraeMbix — ux Cj; = 715.
JleficTBUTENBHO, €CIM PACIIONIOKUTH B psil 14 TOYEK M MOCTaBUTh MEXKIY HUMHU 4 IUIIOCA, TO MOJYYUM
pa3buenue uncna 14 Ha 5 cnaraembix. Ho cpenn 3THX BapHaHTOB €CTh <JIUILIHUE» — TaKHe, TJI€ €CTh OJTHO
«6onpuioe» yucno 10, 9, 8 unu 7. Uto Obl MX MOCYUTATh — HAZ0 PACCMOTPETH CIEAYIOIIYIO CUTYaLHUIO.
OueBuaHO, Takoe «OOJBIIOE» YHCIO B CyMME M3 5 HAaTypallbHBIX ClIaraeMblX B 14 OUYKOB MOKET OBITH
TOJIBKO OHO. CrieioBaTenbHO, pAaCCMOTPUM pa3dueHne cymMmsl B 14 — 6 = 8 oukoB Ha 5 cllaraeMsix, a
3aTeM B KaXJIOM BapuaHTe OyaeM 100aBiATh [0 OYepelu K KaKJIOMY cllaraeMoMy 1o 6 oukoB. Yucio
TAKUX BapUAHTOB U HAJ0 UCKIIOUMTH U3 715, a 310: CiC* = 175.

Hrak, 715 — 175 = 540.

OrtBer: 540.



Kpurepun

bayner | Kpurepuu BeICTaBiIeHUs

20 O0G0CHOBaHHOE ¥ I'PaMOTHO BBINOJIHEHHOE PEIIEHUE 3a/1a4H.

18 [Ipu BepHOM M OOOCHOBAaHHOM XOJI€ PELICHHUS IOMYIICHB apu(PMUTHUECKUE OMIMOKH WIN
peleHre HeI0CTaTOYHO 00OCHOBAHO.

12 [Ipu BepHOM M OOOCHOBAHHOM XOJ€ PEIICHUS HAWICHbI HE BCE BAapUAHTHl WM PELICHUE
HEJI0CTaTOYHO 0OOCHOBAHO.

6 BepHo Hauato pemieHue 3a1a4uu, MOJTY4E€Hbl HEKOTOPBIE IPOMEKYTOUYHbBIE PE3YNIbTATHI (B TOM
4yyucie J0Ka3aHa CBs3b MEXay cymmamu 21 u 14), nanpHeliee pemieHUEe HEBEPHO WIIH
OTCYTCTBYET.

0 Perienue He COOTBETCTBYET BbIIIENIEPEUUCICHHBIM TPEOOBAHUSAM.




