NHovBMayanbHbln 0T6OP B LLkony «[lokoneHme»

AEeMOHCTPALUOHHBLIU BAPUAHT
3K30MEHAUUOHHOU paboTbl N0 MaTeMaTmke (NOBbILLUEHHbIU YPOBEHD)
AASl MTHAUBUAYAABHOTO 0TOGOpa B 10 KAacc
F’BHOY KK «lUkoAa «MokoAeHuen

NHCTPYKLMS MO BbINOHEHWUIO pa6OThl

SKIOMEHAUMOHHAS PAB6OTA BKIKOYAET B cebd 7 3a4AHMA MOBbILLEHHOMO
1 BbICOKOIO YPOBHEN CITOXHOCTW.

Ha BbinonHeHWe pa6oTsl oTBOAMTCS 120 MUHYT. [1pW BEINOHEHWM 30 00HNA
MOXHO MOJIb30OBATLCH UYEPHOBMKOM. 3AMUCU B YEPHOBUKE HE YUUTBIBAKOTCS
NpPWY OLLEHMBAHUK PABOTDI.

PekoMeHOyeM BHWMATESIbHO YMTATb YCMOBME W MPOBOAWTL MPOBEPKY
NOIYYEHHOrO OTBETA, MOoCNe 4ero MOAPOOHO W OO6OCHOBOHHO OMUCATH
peleHne B 6NTaHKOX OTBETOB. PelleHns 304aHUIA OLEHMBAKOTCSH B COOTBETCTBIM
C KPUTEPUAMU, MOUBELEHHBIMU HXE.

3000HUS  MOXHO BBIMOMHATE B JIKOO6OM  Mopsggke.  TekCT  3a40HM
NepennUCLIBATL HE HOAO, HEOOXOAMMO TOMBKO YKA3ATb €ro HOMEP.

bannbl, nonydeHHble Bamy 30 BbIMOAHEHHbIE 3000HUS, CYMMUPYIOTCH.
[locTapanTech BBIMOMHUTL KAK MOXHO  60sblle  3a00HUA U HABPATb
HOWGObLIEE KONMYECTBO OAIIOB.

Xenaem ycnexal!

[pn BbiIMoONHEHUM 3agaHuin 1—=7 wucnonb3lymnte BJIAHK OTBETOB. CHauana
YKAXUTE HOMEP 304AHMS, A 3ATEM 3ANULLMTE €ro NogpodHOe peLleHne 1 OTBET.
[nwmTe YETKO U PA36GOPUMBO.

1 | Pewwute ypasHerue (x* —x)? — 15(x* — x) —100=0.

2 | bangapka B 10:00 BbIWAQ M3 MYHKTA A B NMYHKT B, pOCMONOXEHHbIN B 15 KM

oT A. [1po6biB B nyHKTe B Tuac 20 MUHYT, 6QnMO0PKA OTNPABUIACE HA3A4, U
BepHyach B nyHKT A B 16:00 Toro xe gHa. Onpegenute (B kKM/4) COBCTBEHHYIO
CKOPOCTb 6AMOCPKM, €CNM M3BECTHO, YTO CKOPOCTb TEYEHWUS peku PABHA
2 KM/ .

3 | B toaneumn ABCD yron BAD npgmon. OKPYXHOCTb, MOCTROEHHAOS

Ha BonblueM ocHoBaHuM AD, kak Ha guameTpe, nepecekaeT MeHbllee
ocHoBaHue BC B Toykax € n M. [Jokaxute, yto £BAM = £CAD.
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4

buccektpuca CM TtpeyronbHuka ABC pgenut cTtopoHy AB HaO oOTpesku

AM = 51 MB = 6. KocaTenbHas K OMUCAHHOM OKPYXHOCTU TpeyronsHuka ABC,

npoxopalas Yepes Touky € nepecekaet npamyto AB B Touke E. Hanpgute CE.

alxl -1

S | MocTtponte rpaduk GyHKLUN f(xj=|

Hangnte Bce 3HO4YeHus

x| —ax?’
NOPAMETPA Q, MPW KAXOOM U3 KOTOPbLIX MPAPUKN QYHKLMIN
v = f(x) n g(x) = ax He MMeloT OBLLUX TOYEK.

6 | CTOpPOHbI TPEyronbHUKA OBPA3YIOT  MNOCNEeOOBATESNbHbIE TPW  UNeHd

BO3PACTAIOLLEN FrEOMEeTPUYECKOM nporpeccun. MoxeT nm 3HAMeHATeNb
STOM NPOrpeccum 6biTeb 6OSMbLLE 27

7 Hantu TPEX3HAYHOE YMCNO, 3HAY, YTO YMCSIO ero OecaTKOB eCTb cpefHee

reoMeTpmyeckoe YMUCNa COTeH W edunHul,. Ecrim B ero 3anncm noMeHsaTb
MeCTaMU UMPPbI COTEH U eOUHUL, U BbIYECTb HOBOE 4YWUCIIO M3 WMCKOMOrO, TO
PA3HOCTL 6YAET paBHA 297.
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PeweHunsa n kputepmm oLLEHKH

1 PewuTe ypasHeHne (x? —x)? —15(x* — x) — 100= 0.

PelleHue.

[ycts x? —x=1t, TOrogo ypaBHEHWe npuMmeT Bun: t2—15t—100=0.
o Teopeme, o6paTHON Teopeme Bueta nmeem t, = 20, t, = —5.

[ToousBeéM OOPATHYIO 3AMEHY:

1. t =20 Torpa x* —x=20 wm x* —x—20=0, oTcioga no Teopeme,
OBpATHOM Teopeme Breta umeem x; = —4, x, = 5,

2. t=-5 Tormao x*—-x=-5 wwm x2—x+5=0. D=-19<0,
CeLeHNn HeT.

OteeT: —4; 5.

Copepxanune kputepus Bannel
OB60CHOBOHHO MOSyYEH BEPHbLIM OTBET 2
PelieHne 0oBeOeHo 0o KOHLQ, HO OONYyLLEHbI
BbIYUCTIUTENbHbIE OLUMOKKM, C UX YYETOM AAMbHEenLIVe Lar 1

BbINOTHEHbBI BEPHO
PelweHne He cCcoOTBETCTBYET HUM OOHOMY W3 KPUTEPUESB,
NepeYnCcneHHbiX Bbille

MakCUManbHbIM 6ann

> | bannapka B 10:00 BbILWNG 13 NYHKTA A B MYHKT B, pACnonoxeHHsbIn B 15 kKM

oT A. lpo6bis B nyHkTe B Tuac 20 MUHYT, 6anO0PKA OTMNPRABMIACE HO3A, U
BepHyach B nyHKT A B 16:00 Toro xe gHa. Onpegenute (B KM/4) COBCTBEHHYIO
CKOPOCTb 6AMAAPKM, €CMU U3BECTHO, YTO CKOPOCTb TEUYEHUd PEeKkU PABHA 2
KM/ .

Pewenue. MycTtb X (kM/4) - COBCTBEHHAA CKOPOCTb 6AMOCPKM, Torgd X + 2
(kM/4) — ckOpOCTb BAMOAPKU MO TedeHuo, X — 2 (kM/u) — CKopOCTb 6ANOAPKM
NPOTMB TedeHud. [lycTb no HampasneHuto oT A Kk B éampgapka nnbiBET MO
TeUeHUIo, TOraa BpeMs, 3aTpadeHHoe HA NMyTb OT A 00 B HAOMOEM 13 BbIPOXEHUS

15 15 _
.5 G HaNyTb OT BooA ——— YuntbiBaY, 4TO 6AQMOCPKA B NyHKTE B npocTtosna
X

x—2"
Tuac 20 MWH, O B NyHKTE A OTCYTCTBOBAOIA 6 YACOB, MOSYUYMM YPOBHEHME:!
15 15 20

+ +
x+2 x-2 60
Pelwinm nonyyeHHoe ypaBHEHME:

15( 1 N 1 )_14
x+2 x—2)
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15x 7
x2—4 3
7x?—45x—28=0
oTctoga xy, =7, x, = —% — He MMeeT CMbICHA.
OrteerT: 7.
CopepxaHue Kputepus Bannbl
Xof pelleHns 30404 BePHbIM, MONnyYeH BepHbIM OTBET 2

BepHo cocTaBneHa MaremaTnyeckas Mogesnb 304041, OQHAKO
pelLleHne He JoBeOeHO 00 KOHLJ.

NI 1
PelLeHve B LenoM BepHoe, HO AOMYLEeHbl BblYUCIUTEbHbIE
OLLUNOKM UMW HE CYLLIECTBEHHbIE HeOOCTATKM

PelleHne He COOTBETCTBYET HM OHOMY 13 KPUTEPWEB,
NnepeYncneHHbIX Bbllle

MakCUMAnbHbIN 6NN 2

B M C

B tpoaneunn ABCD yron BAD npamon. OKpPYXHOCTb,
MOCTPOEHHOS  Ha 6ofblleM  ocHoBaHUM  AD,  KaK a D

HQ OMaMeTpe, nepecekaeT MeHbllee OcCHOBaHMe BC
B Toukax C v M. Jokaxute, yto £BAM = £CAD.

[loka3aTenbCcTBO.

1) Tak kak yron BAD npamon, a AD — gnameTtp, 10 AB — kacaTenbHas.
Yron BAM 06pa30BAH KACATENBHOW M XOPA0M, CNefoBATENbHO:

1 —
LBAM = EAM
2) £CAD = %ﬁ} KOK BMUCOHHbIN.

3) Tak kak BC I AD, o pyrn MA n €D — paBHbl. CnegoBaTesbHO,

£BAM = £CAD.,
CopepxaHue Kputepus bannbl
Xoo MpoBedeHUT OOKA3ATENbCTBA YTBEPXOEHMS BEPHbLIN,
npouvBedeHa MociefoBATENBHOCTb  BEPHbIX, OOOCHOBAHHbIX 2
YTBEPXOEeHNN.
[TovBeOeHbl BEPHbIE TEOPETUYECKME GAKTLI, HEOOXOOMMbIE O 1
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LOKO3ATENbCTBA  YTBEPXOEHUd, HO  HApyLeHd  JIOrmka
PACCYXOeHNN.

NI

[loka3aTensCTBO B LENOM BEPHOE, HO HEKOTOPblIE BbIBOAD!
He O0OCTATOYHO O6OCHOBAHDI.

[1oka3aTensCTBO HEe COOTBETCTBYET HW OAHOMY M3 KPUTEPWEB,
NepeYnCeHHbIX Bbille

MakCMMAbHbIY 6Qn 2

@)

4 | buccekTtpuca CM TpeyronbHmka ABC genut

ctopoHy AB Ha otpeskn AM=5 n MB=6.
KacaTtenbHad K OMUCAHHOM  OKPYXHOCTU
TpeyroneHnka ABC, npoxopduias yepes Touky C
nepecekaeT npsamyto AB B Touke E. Hamgute CE.

E \M—/B
PelleHune. 1) Tak kak CM — 6uccekTpuca

AC AM 3
YrNa TpeyrofnbHnka ABC, To —= = — = =,
EC MEB &

2) Tak kak CE — kacaTesnbHasa K OKpYyXHoCTH, a EB — cekyuad, To

CE? = AE -EB.
3) Yron ECA o06pa3oBaH KacaTefbHOW W xopgon, a yron CBA -
BMMCAOHHbIM, TOorga £LECA = iﬂfi = £ABC. B A ACE n A CEB yron CEB — o6Lwmi,
TakuM 06pa3om A CAEee A BCE no asym yrnam. M3 nopodus nmeem, % = % =

O603HaunMM AE uepes x, Torma EB=x+11 n CE=§(;~:+11). [TogcTaBUM,

o |

HangeHHble BeipaxeHna B CE? = AE - EB, monyumMm

25
o= 2 _ .
36(x—|— 11) x-(x+11),

orctoga 25(x +11) = 36x unn 25-11 = 36x — 25x, otkyga x = 25.
[logcTaBMM NMoMyyYyeHHoe 3HaA4YeHne X B BolpaxeHue s CE, monyydmm

5
CE=—(25+11) = 30,

OtgeT: 30.
CopepxaHue Kputepus Bannbl
XO[, peleHnd 3a00a4M BEPHbIN, MOTyYeH BEPHbLIN OTBET K
Xo[ pelueHns 3a0a4M BEPHbIN, HO MOMNyYeH He BEPHbIN OTBET 5
M3-30 BbIYNCTIUTENTBHOM OLUMOKMN
BepHo cocTtaBneHa MatemMaTnyeckas Mogesb 3a404N.
[lonyyeHbl OCHOBHbIE COOTHOLLIEHWS g = % = g H 1

CE? = AE - EB, 0HOKO pelleHve He 0oBeOeHO OO KOHLJ.

10 knacc. MatemaTtuka DK3AMEHALUMOHHAS PaGoTa JeMOHCTPALMOHHbIM BAPUAHT



NHovBMayanbHbln 0T6OP B LLkony «[lokoneHme»

PellleHne He COOTBETCTBYET HU OOHOMY 13 KPUTEPUEB, 0
NepPEeYNCEHHBIX BbiLLE
MaKCMMArnbHbI 6a5 3
_ 4l x| -1 _
5 | MNoctpoite rpaduk dyHkumm fF(x) = leﬁ Honoute Bce 3HAYEHUS
ol ey X

NAPAMETPA d, MPKW KAXO0M U3 KOTOPbIX rpadukn dyHkumMn ¥ = f(x) n glx) = ax
HEe MMEIOT OBLLIMX TOYEK.

PelueHue. 1) PaccMoTpuM GyHKLMO f(x) = l‘:l |X| = Packpoem moaysb:

a) Ecom x=>0,70 f(szhj flx ]_L f(x]—?, ooy
YCMOBUM, UTO X # 1.

6) Ecnu x-::'[] TO f(x]— ey flx ]—ﬁ; f(x]=i. Npv YCrnoBuu,
yto X # —i.

TOKMM 0BPA30M, rPAdUK dyHKUMM ¥ = f(x) - 370 npK x>0 NpPaBAs BETKA
1 1 ..
rMnep6onsl ¥ = —= d npu X < 0 nesast BETKA rMNep6onbl ¥ = ~, MPU4EM TOUKM

1
C KOOPLONHATAMU (;, - 4) 7 (—; 4) BbIKOJ1OTbI.

2. PaccmotpuM dyHkumio glx) = ax, eé rpadurkoM dgsngercd npaMas
NVHMS, MPOXOASLLAS Yepes3 HAYAIO KOOPAMHAT.

3. MocTpouM rpadukmn dyHkUM. Mpamaa g(x) = ax BpALLAACH BOKPYr

HA4Yyana KoOopOMHAT rnepecekaeT
alxl-1

rpaduk GyHkUMM - f(x) = oa.e PV
X1l — X
OGLIX @ 30 UCKITKOYEHMEM  Tex
Cny4yoeB, KOrga y=ax MNPOXOOWUT
1 1

yepes TOuKM (;;—4) n (—;;—4) W,
KOrgoo OHO  COBMOOOET C  OCbKO
0X (a=0).

a) ecnm g(x)=ax npoxoout

1
yepes TOUKY C KOOPAUHOTAMM (15 —4),

_ .. 1
TO HOWMOEM a U3 PABEHCTBA —4 = a >

oTcrofo a = —16.
6) ecnn g(x)=ax npoxoont uepes

1
TOYKY C KOOPANHATAMM (—1;—4),

Toa =16,
OteerT; 0; +16.
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CopepxaHue Kputepus bBannel
Xopm pelleHns 30004 BEPHbIN, MOTyYeH BEPHbIM OTBET 3
Xo4 pelleHns 3a00a4vM BEPHbIM, HO MOJSTyYeH He BEPHbIN OTBET 13- 2
30 BbIYMCNNTENBHOM OLLIMOKM
4lx|-1
BepHo nocTpoeH rpaduk dyHkumm fx) = o1 . VY BepHo 1
X — X

NOCTPOEHA  xOTa  6bl  ogHa u3  npambix  glx) = ax,
YOOBNETBOPSOLMX YCIOBMIO 30404n. B pesynstate B oTBETE
NOTEPSAHO OAHO UMK OBA M3 TPEX 3HAYEHUN NAPAMETPA.

PeweHne He COOTBETCTBYET HM OOHOMY U3  KPUTEPUES, 0
NepeYnCneHHbIX BbiLLe

MakcuMarsnbHbIn 6ann 3

6 | CTOpPOHbBI TREYronbHWKa O6PA3YIOT  MNOCNEedOoBATENbHbIE TPW  YNeHd

BO3PACTAKOLLEN FEOMETPUYECKOM Mporpeccun. MoxeT nm 3HAMEHATENb
3TOM NPOrpeccum 6biTb 6OMbLLE 27

PeweHune. 1) TycTb @ — MeHblUOS CTOPOHO TPEYrofbHMKa, q =>1—
3HOMEHATE b MPOrPeccun, TOrad BEeUUYMHBL @, aq,aq’” - SBASoTCa QJIUMHAMM
CTOPOH TPEYrONbHMKA.

2) ng nio6oro TpeyronbHUKA CNpaBea/IMBO HEPABEHCTBO TREYIrOSIbHMKA,
CNeQoBATENbHO, TK. ag® —HAMGOMNbLIAA U3 CTOPOH  TPEYroflbHUKA,
TO CNPOBEOSIMBO HEPOABEHCTBO:

ag? < aq+ a.
3)  PaccMOTpUM,  MOMYYEHHOE  HepaBeHcTBO: ag?—ag—a < 0,
a(qg’?—qg—1)<0. Tak KOK @ — CTOPOHA TpeyrofbHuka, To a >0, Toraa
g°—q—1<0. Honoém KopHM TpéxuneHa ¢q*—q—1=0, g, , = 2

2

HepaBeHCTBO MpuMeT Buf; (q - 1+;-5) (q — 1_;5) < 0, ncrnonb3ya MeTop,

NHTEePBAJTOB, MOJTYYUM:!

—_—

1+v5
2

Otciopga 1 <g <

—

1+v'5
4) CpOBHUM 3HAYEHUA % n 2, paccmotpum 1 + V51 4,5 un 3. Tak Kok
06A UNCIA MOOXUTESbHbI, TO MOXHO BO3BECTU 06A UMCA B KBAZPAT 5 < 9,

1+J§
Toraa —— < 2. TOKrM 06pA30M, ecrin g = 2, TO TPeyrofibHMKA He CyLLEeCTBYeT.
OTBeT: HeT.
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CopepxaHue Kputepus bannbl
Xopm pelleHns 30004 BEPHbIN, MOTyYeH BEPHbIM OTBET 4
XoO peleHns 30004 BEPHbIN, NOMy4YeH BEPHbIM OTBET, HO peLleHune
1+/5 3

He COOEPXUT O6OCHOBAHUS TOrO GAKTA, YTO <2

2

Xopn pelleHns 304041 BePHbI, HO NoyYeH He BePHbIM OTBET M3-33
BbIUNCNNTENBHOM OLIMOKM

BepHo MoOCTpoeHd reoMeTpuyeckas Mnporpeccus M 3anmnucaHo
YCNOBME  BbIMOSIHEHUS  HEPOBEHCTBA  TPEYrofibHMKA,  OAHAKO 1
pelleHne He 0oBeOeHO A0 KOHLA 1 OTBET HE OOOCHOBAH.

PelwleHre He COOTBETCTBYET HW  OOHOMY U3  KPUTEPUEB,
NepeYnCneHHblX BbllLIE

MakCcMMasbHbIM 6a

7 Hantu TPEX3HAYHOE YMCIO, 3HAH, YTO YMCJIO ero OecCdaTKOB eCTb cpenHee

reoMeTpmyeckoe YMCcna COTeH W eauHul,. Ecnm B ero 3anmcm noMeHsaTb
MEeCTAMM UMPPbI COTEH M €OUMHUL, U BblYECTb HOBOE TPEXIHAYHOE UYMCO K13
MCKOMOIO, TO PA3HOCTb ByAeT paBHA 297.

Pelienve. 1) [Npoencrtasmm TPEXIHAYHOE 4YMCNO B BMOE
abc = 100a+ 10b+ ¢, u3 ycnosusa cnegyet, utoa # 0 u b = a-c.

2) ECiv noMeHsTb MeCTaMM LUMbPbl COTeH U eduHUL, TO MOoNyYmM
TOEXZHAYHOE YMUCIIO

cha = 100c+ 10b +a.

3) PACCMOTPMM PA3HOCTb MEXAy ACQHHBIM M MoflyYeHHbIM. M3 ycnosums
30004YM  CrIedyeT, 4TO 3TA PA3HOCTbL  PABHA 29/. [lonyuynM ypOBHEHME:
100a+ 10b+¢ —100c—10b —a = 297, NN 99a — 99c = 297, oTcona

a—c=3.

b? =a-c,
4) B pesynbTaTe paccyXaeHuin nonyyumnnm cucteMmy § a —e = 3, oTciod
a+0,c+0;

a=3+c,
{bz =3+c)-c

Tak kak @, b 1 ¢ — Unudpbl, TO MOrYT MPUHUMATL OOHO W3 IHAYESHWUN
{1,2,3,4,5,6,7,8,9}.

PaccMoTpmM BO3MOXHbIE CyYau:

A) Mycts c =1, torga b* =4, b =2, a =4, nonyunnu ymicno 421, kotopoe
yOOBNETBOPSET YCAOBUIO 30404M.

B) Myctb ¢=2, Torga b* =10, HATypanbHOro b, ynosneTBOPSIOLLEro
3TOMY YCOBMIO HE CYLLIECTBYET.

[) Mycts ¢=3, Torga b* =18, HaATypanbHOro b, yOooBNETBOPSOLLEro
9TOMY YCMOBUIO HE CYLLIECTBYET.
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O) Mycts c=4, torga b? =28, HaTypanbHoro b, yooBnetsopdioLlero
3TOMY YC/IOBUIO HE CYLLIECTBYET.

E) Myctb ¢=05, toroa b* =40, HATYpPAbHOrO b, yOooBNETBOPSHIOLLEro
3TOMY YCIIOBUIO HE CYLLIECTBYET.

X) Myctb €= 6, Torga b? =54, HATYPANbHOrO b, yOOBNETBOPSIOLEro
3TOMY YC/IOBUIO HE CYLLIECTBYET.

3) Myctb c=7, torga b* =70, HATypanbHOro b, yooBneTBopdoLIero
3TOMY YCIIOBUIO HE CYLLIECTBYET.

M) Myctb ¢ =8, toroa b* =88, HaTypanbHoro b, yooBneTBOPSAOLLEro
3TOMY YCIIOBUIO HE CYLLIECTBYET.

K) Mycts ¢=9, toroa b* =108, HATYPANLHOrO b, yOOBNETBOPSAIOLLErO
STOMY YC/IOBUIO HE CYLLIECTBYET.

OtBeT: 421.

CopgepxaHue kputepus bannel
XOo[ peLleHns 3a0a4M BEPHbIN, O6OCHOBAHHO MOJSIyYEH BEPHbIN 4
oTBEeT
Xo[g peLlueHrs 3a004M BEPHbIA, MONy4YeH BEPHbIM OTBET, OOHOKO 2
OH HE O60OCHOBAH.
XoO pelweHnsd 304041 BEePHbIM, HO MOJSIyYeH HEe BEepPHbIM OTBET 5
N3-30 BbIYNCUTENBHOM OLLNOKN
BepHO nocTpoeHa MateMaTuyeckas Modesnb 3a4a4um (cuctema
YPOBHEHW), OOHOKO PeLleHne He OOBEOeHO OO0 KOHLUA 1 OTBET 1
HEe O60OCHOBAH.
PelieHne He COOTBETCTBYET HWM OOHOMY U3 KpUTEpPUEB, 0
NnepeYnCcCneHHbIX BbiLe
MaKCHMMarbHbI 65N A

10 knacc. MatemaTrka

OK3AMEHALMOHHAS paBoTa

JeMOHCTPALMOHHbIM BAPUAHT



