Matemaruka. 11 knacc. Bapuant ~ 9-11 (6e3 norapupmos)

Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemute ypaBHeHue ZSinz(%[ + xj = /3 cosx.

0) Haiinute Bce KOpHM 3TOro YypaBHEHH,

[_7_7r; —Zn}.
2

NpUHAUIeKALINE [POMEXYTKY

Pemenmne.

a) 3aMeTHM, dYTO sin2(7 +xj = cos’x. ITosToMy ypaBHEHHE MOKHO MEpenucaTh B BHIC

3
2c08%x — J3 cosx = 0, OTKyJAa 2COSX|COSX — £ =0. 3uauur, ymbo cosx =0, oTkyxaa

X = % + 7k, k € Z, mubo cosx = 73, OTKyJAa X = +Z +2nk, k € Z.

06) OrbGepéM ¢ MOMOIIBIO EAMHUYHOW OKPYKHOCTH KOPHU YpPaBHEHUs, MpPHUHAJJICKAIINE
T T hY4 137
MIPOMEXKYTKY —7; -2 — -

Tl X=——;X= X =—

2 2 6
_n
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6
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T T Tn Szt 13z
OrBer: a) — + 7wk, +— + 27k, k € 7; 0) —; —; —

2 6 2 2 6
3ameuanue. OTOOp KOpHEH MOXKET OBITH OOOCHOBAaH W JIIOOBIM JIPYTMM CIIOCOOOM
C TOMOIIBIO OLICHOK, TpaduKa, PEIICHHUS TBOHHBIX HEPABEHCTB M T. 1.

Coneprxanue KpuTepusi
OO0CHOBaHHO TTOJTy9IEeHBI BEPHBIC OTBETHI B I1. @) U B II. 6)

OO0OCHOBaHHO TIOJTyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEH

B 1. 6) HE TIPUBEJICHO, WITH 3a/1a4a B I1. @) 0OOCHOBAHHO CBEJICHA K UCCIICIOBAHUIO

o o 1
MIPOCTEHIINX TPUTOHOMETPHUYECKAX YpaBHEHHH O€3 TPEIbsBICHUS BEPHOTO
OTBETA, a B II. O) MPUBEJACH 000CHOBAHHBIN OTOOP KOPHEH

Pemrenue He COOTBETCTBYCT HU OJTHOMY U3 KPUTCPUECB, NNCPCUNCIICHHBIX BBIIIC

Bbanabl
2

Maxcumanvroii 6an 2
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OTtBerT: %\/9 1.

Maremaruxka. 11 kimacc. Bapuant 9-11 (6e3 norapupmos)

2
B npasuibHOi TpeyronpHoi npusme ABC A B;C| cTOpoHBl OCHOBaHMA PaBHBI 6,

O6okoBbIe péOpa paBHbI 4. M300pazuTte cedenne, mpoxoasiiee 4Yepe3 BepImnHsl A, B
u cepenuny pebpa 4; Cy. Haitnute ero miuomans.

Pemenmne.

Ob6o3naunm wepes Mu N cepenmunl pébep A Cyu B|C|coorBerctBenno. I[lo Teopeme
o cpeanelt tunuu TpeyronbHuka MN || 4B, || AB, tak uro npsambelie MN u AB nexaT B ogHOH

mwiockocT. CedeHue, Ipo KOTOPOe CIIPALIMBACTCS B YCIOBUH, — 3TO CEYEHUE IPU3MBbI ITOH
m10cKkocThio. OHO mpejicTaBisier co0oi paBHOOOKYIO Tparenuto AMNB.

OcHoBanus Tpaneuun 4B = 6, MN = 3; o reopeme [Tudaropa Haiizem O0KOBYIO CTOPOHY:

AAE + AM?* =J16+9 =5,
[MpoBeném B Tpamenuu Boicory MH. Otpesok AH paBeH TNOIXypa3HOCTH OCHOBaHUM
Tpanenuu:

AB—-MN 3
AH= —— = —,
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CrnenoBatensHo, BbIcoTa Tpaneunu MH =

Tpamnenuu:

CoaeprxaHue KpUTepHsi

Bbanibl
OO00CHOBaHHO TMOJYYEH BEpHBIH OTBET 2
Pemenue COZIEPIKHUT 000CHOBaHHBIN Mepexo] K IUIAHUMETPUYECKOW 3ajaye, HO 1
10JTy4€H HEBEPHBIA OTBET WJIN PELICHUE HE 3aKOHUEHO
Perrenue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX BbIIIE 0

Maxcumanvuwiii 6ain 2
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Matemaruka. 11 knacc. Bapuant ~ 9-11 (6e3 norapupmosn) 3

;

+ 23,
Pemnre cuctemy HepaBEeHCTB: 2-x—3 x+3-3
(5x+2)(9 - 5x)(25x2 35— 18) <0.

x++3 -1

Pemenue.

Penim iepBoe HepaBeHCTBO. C/eNaB 3aMeHy z = X + +/3, momydaem:

3 +Z;1 >3 (z—1)(z-3.5)
2—-z z-3 (z-2)(z-3)

O6parnas 3amena 1aét 1 — /3 <x<2—+/3um3 -3 <x<3,5-4/3.

Permm BTOpoe HepaBeHCTBO. 3aMETHUM, UTO

(5x+2)(9 - 5x)(25x2 ~ 35— 18) = —(5x +2)%9 - 5x)%,

<0; 1<z<2um3 <z< 35,

il

MO3TOMY HepaBeHCTBO —(S5x + 2)2(9 - 5)c)2 < 0 BeIMONIHEHO MpHU Bcex X, kpome x =—-0,4 u
x = 1,8, npuuém
1-43 <-0,4<2-3u35-VJ3 <18
Taxum 00pazoM, Mmoiydaem
1-/3<x<-04; 04 <x< 2-+3;3-3 <x<3,5-3.
Oteer: [1 - /3;-0,4), (-0,4; 2 —+/3), 3-+3;3,5-3].

Coneprxanue KpuTepusi Baausl
OO0CHOBaHHO TTOJTyYICH BEPHBII OTBET 3

OOOCHOBaHHO TIOJYYEHBI BEpHBIE OTBETHI B OOOMX HEPABEHCTBAX CHUCTEMBI 5
HEPABEHCTB

OOOCHOBaHHO TIOJly4eH BEPHBI OTBET B OJHOM HEPaBEHCTBE CHUCTEMBI |
HEPaBEHCTB

Pemiennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUNCIICHHBIX BbIIIE 0

Maxcumanvnoii 6an 3
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Maremaruxka. 11 kimacc. Bapuant 9-11 (6e3 norapupmos) 4

BHeBnMCcaHHON  OKPY)KHOCTbIO  TPEYIOJIbHHUKA  HA3blBA€TCSL  OKPYMKHOCTb,
Kacarolascs OAHOM CTOPOHBI TPEYroJbHMKA M MPOAOJDKEHUH ABYX OPYTrHUX €ro
cTopoH. Paamycbl 1BYyX BHEBIMCAHHBIX OKPYKHOCTEH MIPAMOYTOJIBHOTO
TpeyrojbHuKa paBHbl 7 U 17. HalinuTe paccTosiHue MeXOy UX IIEHTPaMH.

Pemenne.

PaccmoTpum  mpsimoyrosbHblid - TpeyronsHUK ABC ¢ karetamu AC=b, BC=a mu
runotenys3oif AB = c.IlycTb okpyxkHOCTb ¢ HeHTpoM O, pajuyca 7. KacaeTcsl TUIOTEHY3bl
B Touke T, mpomomkeHnit katetoB BCu AC — B Toukax M m N COOTBETCTBEHHO, & p—
nojynepumerp tpeyroipHuka ABC. M3 paBeHCTBa OTPE3KOB KacaTelbHBIX, IPOBEAEHHBIX
K OKpY’)KHOCTHU W3 OOHOM  Touku, cueayer, uto CM=CB+BM=CB+BT u
CN = CA+ AN = CA + AT, nostomy

CM+CN=CB+BT+CA+AT=CB+ CA+ (BT+AT) =
=CB+CA+A4AB=a+b+c=2p,

a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpY>KHOCTb ¢ LieHTpoM O, paauyca 7,
kacaercsi karera BC B Touke K, a mponoymxeHuil ctopoH ABu AC — B Toukax Pu Q

COOTBETCTBEHHO. Paccyxnas aHanornyHo, noinydaeM AQ = AP =p. YeTbIpEXyroJbHUKN
NO.MC n KO,QC — xBazpaTbl, HO3TOMY

=0M=CM=p, 1,=CQ=AQ-AC=p-b,
3HauuT, 7, <7. CiegoBaTenbHO, pPaguyC BHEBIUCAHHOM OKPYXKHOCTH, Kacarolleiics
TUIIOTEHY3bl JAaHHOTO MPSAMOYTOJIHOTO TPEYTOJIbHUKA, HE MOXKET ObITh paBeH 7.

Taxum 0O6pa3oM, BO3MOXKHBI TOJIBKO TaKHE CIIydau: JIMOO paguyc OKPYKHOCTH, Kacaroleics
TUIIOTEHY3bl, paBeH 17, a paauyc OKpY’KHOCTH, KacaloLIeHcss 0JJHOr0 M3 KaTeToB, paBeH 7,
MO0 paJIyChl OKPYKHOCTEH, KaCAIOIINXCsl KATEeTOB, paBHbI 7 1 17.

Ipennonoxum, uto 7. = 17ur, = 7. (puc. 1).
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Matemaruka. 11 knacc. Bapuant ~ 9-11 (6e3 norapupmosn) 5

Onyctum nepnesauxynsap O,F u3 neHTpa MeHblueil okpy>xHocty Ha O.N. Torna
OF=0ON=QC+CN=0K+0OM=r+r.=7+17=24,

OF=MK=CM-CK=r.—-1,=17-7=10.
CremoBaTeibHO,

0,0. = OF? + O.F> =24 +10% =26,

ITycts Teneps 1y, = 17ur, = 7 (puc. 2).

Oy

Puc. 2

LleHTp OKpYKHOCTHU, BIHCAHHOW B yroJ, JIEKUT HA OUCCEKTpHUCE yria, nostomy Touku O, C
n O, nexar Ha ofHol npsMoii. Ciae10BaTelbHo,

0,0y = Q,C+COp=1,N2 + 12 =72 + 1742 =244/2.
OtBet: 26 wm 24+/2 .

Conep:xxaHue KpuTepus Bajubl

PaCCMOTpeHLI BC€ BO3MOXHBIC T'€COMETPHYCCKUC KOH(I)I/II‘ypaLII/II/I, Hu TOJYYCH 3
HpaBI/IHBHLIﬁ OTBECT

PaccmoTpena xoTs Obl ofHa BO3MOXHas KOH(UIypalus, B KOTOPOH IHOIy4EHO 2
IIPABUJIbHOE 3HAYE€HHE HCKOMOW BEJIMYHHBI

Paccmorpena xorsi OBl OJHAa BO3MOXKHAsI T'COMETPUYECKas KOHQUTYpPAIIHs,
B KOTOPOH TONyYeHO 3HAUCHWE MCKOMOW BEIMYHMHBI, HENpaBWIbHOE H3-3a] 1
apudMeTnaeckor ommroKu

Pemienune He COOTBETCTBYCT HU OAHOMY M3 KPUTCPHUEB, NICPCUNCICHHBIX BbBIIIC

Maxcumanvrviii 6ann 3
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Maremartuka. 11 knacc. Bapuant  9-11 (6e3 norapupmos) 6

Haiinure Bce 3HaueHWs1 mapaMeTpa @, MpU KaKIOM H3 KOTOPBIX Ha HHTEpBaJe
(1; 2) cymectByeT x0T OBl OJHO 4YHCIO X, He YJOBICTBOPSIOIICE

HEPaBEHCTBY a + a® - 2ax +x% <3x—x°.

Pemenue.
[IpeoOpazyem HepaBEHCTBO:

a+vVa*=2ax+x> <3x-x2 |x —a <3x-x’—a;

x—aS3x—x2—a,

x—a2—3x+x2+a;

x(x—=2)<0,
aS—lx2+2x.
2

HepasenctBo x(x — 2) < 0 ompenensier Ha IMIOCKOCTH (Oxa TOJIOCY, 3aKITIOUEHHYIO MEXIY
1 N
npsmeiMt X =0 u x=2. HepaBenctBo a < _Exz +2x 3amaéT dYacTh IUIOCKOCTH,

OrpaHMUYEHHYIO CBEpXY IapabosIoi.
a

|

1

|

2 |
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| :

Ha pucynke BuiHO, 4yT0 Ha uHTEepBaie (1; 2) ecTh X, HE yIOBJIECTBOPSIONINE HEPABEHCTRBY,
TOJIBKO ecnu a > 1,5.

Otsert: (1,5; +x).

Conep:xkaHue KpUTepus banabl
OO00CHOBaHHO IOJYYEH NPaBUIILHBINA OTBET 4

BCpHO COoCTaBJICHa CUCTEMA yc.]'IOBPIfI. Penrenue BbINOIHEHO BEPHO, HO U3 OTBETA 3
HCKJIFOYCHA ITpaBas rpaHrula npoMeEKyTKa

BepHo COCTaBJICHA CUCTEMA YCHOBHﬁ, HO IIpH pCHICHUN JOITyIICHAa OH_II/I6Ka, n3-3a o)
KOTOpOfI OTBET BKJIIOYACT JINIITHUN ITPOMEIKYTOK

BepHo cocrariieHa cucTemMa yCIoBUH, HO e€ pellieHre B KOPHE OMIMO0YHO 1
PernreHre He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BBIIIE 0
Maxcumanvroiil 6aun 4
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Matemaruka. 11 knacc. Bapuant ~ 9-11 (6e3 norapupmosn) 7

Nmeercs 8 KapTOYCK. Ha gux 3anuceIBaroT 1o OIHOMY KaXX10€ U3 YHUCECJI:
~11,12, 13,14, -15, 17,18, 19.
Kaprouku nepeBopauuBaroT U HePEeMELINBAIOT.
Ha UX YUCTBIX CTOpOHaX 3aHOBO HI/IHIyT 110 OI[HOMy KaXX10€ U3 YUCEII.
~11, 12,13, 14, -15, 17, -18, 19.
HOCJ’[G ATOro 4ucijia Ha 1<a>1<;[0171 KapTO4UKE CKJIaAbIBalOT, a IMOJYYCHHBIE BOCEMb
CYMM IIEPEMHOKAIOT.

a) Mosker 1iu B pe3yJbraTe monyduthes 07
6) MosxeT i B pe3ynbrate moxyantses 1177

B) Kakoe nammeHsbIliee Ie0€ HEOTPHUIIATEIHFHOE YHUCIO MOXKET B PE3yiIbTaTe
TTOJTYYHUTHCS ?

Pemenne.

a) Cpean BOCBMH JAQHHBIX YHCET HET MPOTHUBOIOJIOKHBIX. JHAYHUT, CyMMa YHCEN Ha KaXKaAoH
kaprouke He paBHa 0. [ToaTOMy Bcé mpon3BeieHIE HE MOKET PABHATHCS HYJIIO.

0) Cpeau BOCbMH JaHHBIX YHCEN MATh HEYETHBIX. 3HAYHT, HA KAKOK-TO KapTOYKe MONaaércs
JIBa HEUETHBIX 4YuCla, U UX cymma uétHas. [loaTromy Bcé nmpousBeneHne YETHO U HE MOXKET
paBHsThCs 117.

B) Cpean BOCHMHM JAQHHBIX YHCEN MATh HEUETHBIX. 3HAYUT, XOTA Obl HAa JBYX KapTOUYKax
¢ 00erx CTOpPOH HamMcaHbl HEYETHBIC YMCIIA, U CyMMa YHCEeN Ha KaKAOH U3 3THX KapTOdeK
yérHas. [TosTomy Bcé mpousBeneHue aenutcs Ha 4. Haumenblnee 1ie510€ MOJIOKHUTEIBHOE
qucio, aensieecs Ha 4, — 310 4. OHO TOJIy4aeTcs NP CIIEAYIONIeM Hadope map 4ucell Ha
KapTOYKax:

(-11;12),  (12;-11),  (13;-14), (-14;13),
-15;17),  (17;-15), (-18,19),  (19;-18).
OrtBer: a) Het; 0) HeT; B) 4.
CoaepikaHue KpuTepUst Banasl
Bepno nosryuensl Bce epeynciaeHHble (cM. KpuTepuid Ha | 6aun) pe3yibTaThl 4
Bepno nosyueHs! Tpu U3 epeYUCICHHBIX (CM. KpuTepuil Ha 1 6an) pe3ysbTaToB 3
Bepno monyueHsl 1Ba U3 MEPEUUCICHHBIX (CM. KpUTepHid Ha 1 Gaur) pe3yabTaToB 2

Bepno monryueH olMH U3 CIIEAYIOMINX PE3YJIbTaTOB:
— 00OCHOBaHHOE PEILCHHUE II.

— 000CHOBaHHOE pEIleHHE II. 0; 1
— HCKOMasi OIICHKA B 1. 6;

— TpUMep B II. 8, 00ECIICUNBAIOIINI TOYHOCTD MPEABLIYIIEH OLIEHKN

Pemienne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX BbIIIE 0

Maxcumanonviii 6ann 4
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Maremaruxka. 11 kimacc. Bapuant 10-12 ( 6e3 norapupmon) 1

Kpurepun ouennBanus 3a1aHuii ¢ pa3BéPHYTbHIM 0TBETOM

.o
a) Pemure ypaBHenue /2 smz(E + x) = —COSX.
0) Haiigute Bce KOPHM JTOTO YpaBHCHHMS, INPHHAUICKAIINAEC IPOMEKYTKY

4]

Pemenne.

- 2T 2
a) 3aMeTI/IM, 4TO SIn (E +)C)= COS X. HOSTOMy YPaBHCHHUEC MOXHO NEpenucatb B BUIC

2
J2 cos’x + cosx = 0, oTkyma cosx|cosx+ T =0. 3nauur, mmbo cosx =0, oTkyna

2 3
X = % + 7k, k € 7, nnbo cosx = o OTKy/la X = if + 27k, k € 7.
6) OrOepéM C MOMOIIBIO EIMHUYHOW OKPY)KHOCTH KOPHH YPaBHEHUS, NPUHAIJIEKAIINE
MIPOMEKYTK L -l x= 5ﬂ'x— 3ﬂ'x— o
p YTKY 5’ : 5 2 4

2

>

OTBeT:a)%-ﬁ-Ek; J_r%r+27rk,kez; 6)_57”;_3”. Sm

3ameuanue. OTOOp KOpHEH MOXKET OBITH OOOCHOBAaH MW JIIOOBIM JIPYT'MM CIIOCOOOM:
C MOMOIIBIO OLIEHOK, rpauKa, peleHns IBOMHBIX HEPABEHCTB U T. II.

Cojep:xaHue KpuTepust Banabl
OOG0CHOBaHHO IOJY4YECHbI BEPHBIC OTBETHI B I1. @) U B II. 0) 2

OO0OCHOBaHHO MOJIyYeH BEpPHBII OTBET B I. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B 1. 6) HE IPUBENICHO, MJIU 3a/1a4a B I1. ¢) 0OOCHOBAHHO CBEJCHA K UCCIIEOBAHUIO 1
HNPOCTEHIINX TPUTOHOMETPHUYCCKUX YpPaBHEHHH ©0€3 TPEIBABICHHUS BEPHOTO
OTBCTA, a B 1. 0) IPHUBE/ICH 0OOCHOBAHHBIA 0TOOP KOpHEH

Pemiennie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BbIIIE 0

Maxcumanvroiii 6an 2
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Matemaruka. 11 knacc. Bapuant 10-12 (6e3 norapudmon) 2

B npaBunbHol TpeyronsHoi npusme ABC A;B;Cj cTOpOHBI OCHOBaHHs PaBHBI 8,

OokoBbie péOpa paBHbI +/ 13. M300pa3ure ceveHue, MPoXoIsiiee Yepe3 BePIIUHBI
A, C u cepenuny pedpa 4, B;. Haitnute ero miomans.

Pemenne.
O6ozHaunm uepes M wu N cepenunsl pébep A;Bju B,CjcoorBerctBenHo. [lo Teopeme
o cpenneit tunuu TpeyronbHuka MN || 4;C; || AC, tak uto npsimble MN u AC nexar B OQHOM

rockoct. CedeHne, mpo KOTOPOEe CIPAITUBACTCS B YCIOBHH, — 3TO CCUCHUE MPHU3MBI ATOH
10cKocThi0. OHO MpeicTaBisieT co0oi paBHOOOKYIO Tparenuto AMNC.

OcnoBanus tpaneuun AC = 8, MN = 4; no teopeme IIudaropa naiizem 60KOBYI0 CTOPOHY:

AAE + AM? = J13+16 =/29.

IIpoBeném B Tpanennu BeicoTy MH.

4

AC-MN _
2

CrnenoBartensHo, BbIcOTa Tpaneunn MH = 29-22 =5 3uas e€, HaxoIMM ILJIOIIAJlb
Tpanenuu:

Otpe3ok  AH  paBeH TOIYpa3HOCTH OCHOBaHWMN Tpaneuun: AH= 2.

MN+A4 4
SAMNC=+C-MH= 8 5_30
Ortser: 30.
Coneprxanue KpuTepusi Baubl
O0G0CHOBaHHO I0JIy4EH BEpHBIN OTBET 2

Pemenue comeput 0O0OCHOBAHHBIN TEpexo]] K TUIAHUMETPUYECKOW 3ajade, HO

. 1
TOJTYYCH HCBEPHBIN OTBET WJIN PEIICHUC HE 3AKOHYCHO

Pemenne He COOTBETCTBYET HU OAHOMY M3 KPUTEPHUEB, NIEPCUNCIICHHBIX BBIIIEC 0

Maxcumanvroii 6an 2
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Martemaruka. 11 knacc. Bapuant 10-12 ( 6e3 noraprudmoB) 3

3 (x+DV3 -1
+ >3,
Pemmte cucteMy HepaBeHets: 4 2~ (X + DV3 o (x+ V3 -3
(10x + 7)(4 — 5x)(50x2 —5x— 28) <0.

Pemenue.
Pemmm repBoe HepaBercTBo. Crenmas 3amery z = (x + 1)+/3, monyuaem
3 +Z—12 (z—-1)(z-3.5)
2-z z-3 (z-=2)(z-3)
L—1 <x<i—11/1n1/1\/§—1 <x< /
NEJNE] PNE
Peminum BTOpoe HepaBEeHCTBO. 3aMETUM, YTO
(10x +7)(4 — 5x)(50x2 ~ 5 28) = —(10x + 7)X(4 - 5x)2,

nosToMy HepaBeHCTBO —(10x + 7)2(4 - Sx)2 < 0 BBINOJIHEHO TIpPH Bcex X, Kpome x = —0,7 u
x = 0,8, npuuém

<0; 1<z<2um3<z< 35.

>

OOparHas 3aMeHa qaét

1 7
-0,7<—-1u3-1<08 <———1.
J3 243

Taxum 00pazom, nmoaydyaem:

1 2 7
—-1<x<—=-1 J3-1<x<08; 08<x< - 1.
V3 J3 rNE)
1 2 7
Oreer:[— — 1; ——1), (3 -1;0.8), (0.8, — —1].
V33 243
Conep:xkaHue KpUTEpUs banabl
OO00CHOBaHHO IOJy4YEeH BEPHBIH OTBET 3
OOOCHOBaHHO TIOJIYYE€HBI BEpHBbIE OTBETHI B O0OMX HEPAaBEHCTBAX CHUCTEMBI 2
HEPaBEHCTB
OO0OCHOBaHHO TIONlyY€H BEpPHBIA OTBET B OJHOM HEPAaBEHCTBE CHCTEMBI 1
HEPaBEHCTB
Pemienrie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUHCICHHBIX BHIIIE 0
Maxcumanvuwiii 6ann 3
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Matemaruka. 11 knacc. Bapuant 10-12 (6e3 norapudmon) 4 Martemaruka. 11 knacc. Bapuant 10-12 (6e3 morapugmos) 5

BHeBIUCAHHOW  OKPY)XHOCTBIO  TPEYrojbHHKAa  HAa3bIBACTCS  OKPYKHOCTb, Qf' =0ON=0C+CN=OK+OM=r1,+1,=T7+23 =30,
Kacarolasicst OJHOM CTOPOHBI TPEYroJbHMKA M MPOAOJDKEHUH ABYX IOPYTrHUX €ro
ctopoH. Panuycel OByX BHEBIHMCAHHBIX OKPYKHOCTEH MPSAMOYTOJBHOTO OF=MK=CM-CK=r-r=23-7=16.
TpeyroibHUKa paBHBL 7 1 23. Haiinute paccTosHue MexXAy UX LIEHTPaAMU. Clie/10BaTelbHO,

0.0.= \OF*+O0F? =30%+ 16 = 34.
Pemennue. are \/ a ot \/

Paccmorpum mpsimoyronbHbI - TpeyronbHuk ABC ¢ kareramu AC=b, BC=a n
runoTenysoil AB = c. Ilycte okpyHOCTb ¢ HeHTpoM O, paauyca 7. KacaeTcsi TUIIOTEHY3bl
B Touke 7, mpojomkennit karetoB BCu AC — B Toukax M u N COOTBETCTBEHHO, a p—
noxynepumeTp TpeyroiabHuka ABC. 3 paBeHCTBa OTPE3KOB KacaTeNbHBIX, MPOBEAEHHBIX
K OKpY’)KHOCTH M3  OOHOM  Touku, cueayer, uto CM=CB+BM=CB+BT u
CN = CA+ AN = CA + AT ,mosTOMy A

CM+CN=CB+BT+CA+AT=CB+CA+(BT+AT) = Oy

=CB+CA+AB=a+b+c=2p,

a tak kak CM = CN, 10 CM = p. Jlanee, mycTb OKpPYXKHOCTb ¢ LeHTpoM O, pajauyca 7,
kacaercs kareta BC B Touke K, a npoposnkeHuil ctopoH ABu AC— B Toukax Pu Q

ITycts Teneps 7y, = 23 ur, = 7 (puc. 2).

COOTBETCTBeHHO. Paccyxnas anamoruuno, mnonydaeM AQ = AP = p. YeTbIpéXyroibHUKN \ K

NOMC u KQ,0C — xBagpatbl, H0ITOMY C
r.=0M=CM=p, 1,=CO0=40-AC=p-b, r

3HauuT, 7, <7. ClenoBaTenbHO, PaAMYC BHEBIMCAHHOW OKPYXHOCTH, Kacarouieics 0 0,

THITIOTEHY3bI JAHHOTO MPSMOYTOJILHOTO TPEYTOJIbHUKA, HE MOYKET OBITh PaBeH 7.

Taxum 0O6pa3oM, BO3MOKHBI TOJIBKO TaKHe CIy4au: JTUO0 paJuyc OKPY>KHOCTH, Kacaromencs
TUIIOTEHY3bl, paBeH 23, a pajnyc OKpPY>KHOCTH, Kacarolleicsi OJJHOr0 U3 KaTeToB, paBeH 7, Puc. 2
00 paarycChl OKPYKHOCTEH, KacaroInXcsl KaTeTOB, paBHBI 7 U 23.

IMpennonoxum, uto 7. = 23 ur, = 7 (puc. 1).

LleHTp OKPYXHOCTH, BIFCAHHOW B yTOJ, JEKUT Ha OHCCEKTpHCe yria, moatomy Ttouku O,, C
u Oy nexar Ha oqHoH npsiMoil. CienoBaTensHo,

F 0, 0,0,=0,C+COp=1,N2 +1p~2 =742 +2342 =30+2.
N
u Otsert: 34 unu 30+/2 .
4 Conep:xaHue KpUuTepus banabl
PaccmoTpeHbl Bce BO3MOXHBIE TEOMETPHYECKHE KOH(UTyparyu, ¥ MOJIydeH 3
h MIPABWJIBHBINA OTBET
Paccmotpena XoTst Obl OJlHA BO3MOXKHAasi KOH(Uryparus, B KOTOPOU IMOIY4EHO 2
MIPaBIIILHOE 3HAYCHHE UCKOMOMW BEITMYUHBI
- K — Paccmorpena xotst Obl OJHa BO3MOJXKHAs T€OMETpUYEcKas KOH(HUTyparus, B
M KOTOpPOM TIOMy4YeHO 3HAYCHHUE KMCKOMOW BEIWYMHBI, HEMPABWIBHOE U3-3a 1
P apUPMETHISCKON OITHOKU
Q 0 Perienne He COOTBETCTBYET HU OHOMY M3 KPUTEPHUEB, MIEPEUNCIICHHBIX BBIIIE 0
a
Maxcumanvuwiii 6ain 3

Puc. 1

OnyctuMm nepnenaukyiap O,F u3 nenTpa MeHslell okpy>xnoctd Ha O.N. Torna
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Matemaruka. 11 knacc. Bapuant 10-12 (6e3 norapudmon) 6

Haiinute Bce 3HadeHus napameTpa a, Ipu KakIoM U3 KOTOpBIX Ha oTpeske [0, 1]
CyLIeCTBYeT XOTsi Obl OJHO 4YHCIO X, YAOBIETBOPAIOLIEE HEPABEHCTBY

a+\a+1—x|£3x—x2—1.

Pemenmne.
[IpeoOpazyem HEpaBEHCTBO:

a+\a+l—x|£3x—x2—l; |x—(a+1)|£3x—x2—a—1;
x—a-—1 S3x—x2—a—1,
x—a-—1 2—3x+x2+a+1;

x(x—-2)<0,
1
a<——x?+2x—1.
2
HepasenctBo x(x —2) < 0 ompenensier Ha IMIOCKOCTH (OXxa MOJIOCY, 3aKITIOUYEHHYIO MEXIy

1 N
mpsimeiMu x =0 u x=2. HepaBenctso a < —Exz +2x — 13amaér dacTh TIOCKOCTH,

OrpaHUYCHHYIO CBEpXY MapaboIon.
a

0 1

-1

LI}
=

Ha pucysnke BunHo, uto Ha otpeske [0; 1]ecTh X, y1OBIETBOPSIOLINE HEPABEHCTBY, TOJIBKO
ecmma <0,5.
OtBert: (—0;0,5].

CojaepixaHue KpuTepusi Banabl
OG0CHOBaHHO I0JIy4Y€H IPaBUIbHBII OTBET 4
BepHo cocraBieHa cuctema ycioBuid. PerieHre BBITIOTHEHO BEPHO, HO U3 OTBETA 3
HCKJTIOUCHA TTPaBasi TPAHMIA TPOMEIKYTKA
Bepro cocraiena cucTema yCIOBHA, HO IIPH PELICHUH JOMyIIEHa OIIHOKa, 3-3a 2
KOTOPOM OTBET BKITHOYACT JIMIITHUN ITPOMEKYTOK

BepHo cocraBiieHa cuctemMa yCIoBHH, HO €€ pellieHrne B KOpHE OMIMO0YHO 1
Perrenue He COOTBETCTBYET HU OJJHOMY M3 KPUTEPHEB, IEPEUHCICHHBIX BBIIIE 0
Maxcumanvuwiii 6ain 4
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Martemaruka. 11 knacc. Bapuant 10-12 (6e3 morapugmos) 7

Hana apupmeTudecKas mporpeccHss (C pasHOCTBIO, OTIMYHOM OT HyJA),
COCTaBJICHHAS M3 HATYypaJbHbIX YHCEN, JIECATUYHAS 3aIIUCh KOTOPHIX HE CONAEPKUT

udpst 9.
a) Moxer 51 B Takoii mporpeccun 0bITh 10 qeHoB?

0) okaxuTte, 4o uncio e€ uwieHoB menbie 100.
B) Jlokaxxure, 4TO YMCIIO WICHOB BCIKOM TaKOM Mporpeccuu He 0obie 72.
r) [IpuBenuTe npuMep Takow mporpeccuu ¢ 72 4ieHamu.

Pemenne.
a) Jla, manmpumep 2, 4, 6, 8, 10, 12, 14, 16, 18, 20.

0) MOXHO CYMTaTh, YTO Pa3HOCTh d MPOTPECCHH TMOJIOKUTEIbHA. [1ycTh pa3HOCTD HMeeT k
uudp. Torna mpu mepexojie OT KaKoro-au0o 4jeHa MOCIeJ0BATENbHOCTH K CIEAYIOLIEMY
(k+ 1)-ii pa3psn mubo He MeHsieTcs, Moo yBenuuuBaercs Ha 1. Tak kak mudpa 9 3anperiena,
BO3MOXHO He O0JIbIIe 8 Iepexo10B CO CMEHOI 3TOro paspsaa. MoxkeT CIyYUThCS HECKOJIBKO
YJIEHOB MOJAPAA ¢ OXHOW M Toi ke mudpoit B (k+ 1)-M paspsge. Ha3oBéM Takue useHbI
rpynnoi. Beero takux rpymnmn e 6osee 9. O003HAYUM JUTHHY TPYIIIBI L.

Haiiném HanbGoubIryro BO3MOKHYIO JUIHHY rpynibl. Tak kak d — k-3Ha4HOE YHMCII0, KK
nepexoj, He MeHsomui (k+ 1)-if paspsan, ysenuuuBaer k-i paspsn. M tak xax uudpa 9
3alpelieHa B TOM YHCiIe B k-M pas3psie, TO TaKuX Mepexoa0B MOAPSA MOKET ObITh He Ooiee
8. CnenmoBarenbHoO, L < 9, a B mporpeccuu He 6osee 9 - L = 81 wieHoB.

B) Ecnu B mporpeccuu HeT nepexos1oB co cMeHol (k + 1)-ro paspsiaa, TO YWICHOB MIPOTrPEeCcCHH
He Oosiblie 9. IlycTh Takue nepexosl ecTb. PacCMOTPUM 4iIeH MPOTrpeccut, CTOAIINN nepes
TaKUM IepexoaoM. Tak Kak OH HE COAEPKUT 9, TO ero k-3HauHbId «XBOCT» (OCTATOK OT

JeNICHUs Ha IOk) He Gompme 88...88. Ho mpu nmpubaBieHnn d TOIDKCH TMPOU3OUTH TIEPEXO0.T

k pa3

yepes neciaTok B (k+ 1)-Mm paspsne. CiaenoBarensHo, d > 11...11.
k pa3
PaccMOTpUM Takyio IpyIIly 4WIEHOB HPOTPECCHU  d,,, pyiis -5 Ayap—1» 4TO (kK + 1)-#
paspsn He MeHsieTcs. Torma k-3HauyHble XBOCTHI camu 00pa3yloT apu(MeTH4ecKyro
mporpeccuro ¢ To ke pasHocTerO: b, b1, ..., by, _y. Ho b,20,
= -N< <

byip-1=b,+d(L—-1)< 8?...88, cienoBareibHo L < 8.

pa3

r) [Ipumep Hy>xHOU TIporpeccuu Aa€T MPOrpeccusi ¢ IEPBBIM WieHOM | 1 pa3HocTbio 125:
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Matemaruka. 11 knacc. Bapuant

10-12 ( 6e3 morapugmos)

1 1001 2001 8001
126 1126 2126 8126
251 1251 2251 8251
376 1376 2376 8376
501 1501 2501 8501
626 1626 2626 8626
751 1751 2751 8751
876 1876 2876 8876

OtBer: a) 1a; 1) Hanpumep, 1, 126, ... 8876.

Copep:kanue KpuTepust Baisl
Bepno BbINOTHEHBI BCE MYHKTHI 4
BepHo BBINIOIHEHBI TPH IMyHKTA U3 YETHIPEX 3
BepHO BBINOIHEHBI 1BA ITyHKTA U3 YETHIPEX 2
BepHO BBINIOIHEH OMH ITYHKT U3 YETBIPEX 1
Pemennie He COOTBETCTBYET HU OJJHOMY U3 KPUTEPHUEB, IEPEUUCICHHBIX BBIIIE 0
Maxcumanvhoiii 6ann 4
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