Maremaruxa. 11 knacc. Bapuant 13-15 ( 6e3 npon3BoIHOI)

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

2 _ 1=z
6
— 21
_ 13¢m
6

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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OTtBer: %\/9 1.

Maremaruxka. 11 kimacc. Bapuant 13-15 ( 6e3 npou3BoHOI)

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.

O6oznaunm uepes Mu N cepenuusl pédep A Cju B|CjcoorBerctBenno. [lo teopeme
o cpeanelt tunuu TpeyronbHuka MN || 4B, || AB, Tak uro npsamsie MN u AB nexaT B ogHOH

mwiockoct. CedeHue, Ipo KOTOPOE CIIPALIMBACTCS B YCIOBUH, — 3TO CEUEHUE IPU3MBbI ITOH
m10cKkocThio. OHO mpejicTaBisier co0oit paBHOOOKYIO Tparenuto AMNB.

OcHoBanus Tpaneuun AB = 6, MN = 3; o reopeme [ludaropa Haiigem G0KOBYIO CTOPOHY:

AAE + A4M?* = 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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Maremaruxka. 11 knacc. Bapuant 13-15 ( 6e3 nmpon3BoIHOI)

x_
x2 N SX 2 >,
55-1 5-3
Pemute cuctemy HepaBEHCTB: ) 2
2 25x°—10x -8
3 + >4,
25x“—10x -8 2
Pemenue.
Pemmm niepBoe HepaseHcTBO. ClienaB 3aMeHy z = 5%, momydaem
2 z—2 (z—-2)(z-95)
+ >2; <0; 1<z<L2um3 <z<S.
z—1 z-3 (z—-1)(z-3)
OOpartnas 3amena 1aér 0 < x <logs2 mnm logs3 <x < 1.
25x% — 10x -8
Pemmm BTOpoe HepaBeHCTBO. CieiaB 3aMeHy ¢ = B — moJryyaem
1) 1y
3uauut, x # —0,4; x # 0,8, npnuém —0,4 < 0; logs3 <0,8< 1.
Takum 00pa3omM, monydaeM perieHre CUCTEMBI:
0 <x<logs2; logs3 <x< 08 08<x< 1.
Orser: (0; logs2], (logs3; 0,8), (0,8; 1].
Conep:xaHue KPUTEpPUs banabl
OOG0CHOBaHHO IMOJY4YEeH BEPHBIH OTBET 3
OO0OCHOBAaHHO TMOJIYYE€HbI BEpHbIE OTBETHI B O0OMX HEPABEHCTBAX CHUCTEMBbI )
HEPABEHCTB
OOOCHOBaHHO TIOJNyY€H BEPHBIH OTBET B OJIHOM HEPAaBEHCTBE CHUCTEMBI 1
HEPaBEHCTB
Pemenrie He COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB, TIEPEUUCIICHHBIX BHIIIIE 0
Maxcumanvuoiii 6ain 3
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Maremaruxka. 11 kimacc. Bapuant 13-15 ( 6e3 npou3BoHOI) 4
BHeBnucanHoit OKPYXHOCTBIO TPEYTroJIbHUKa Ha3bIBACTCA OKPYXHOCTb,

Kacarolascsi OJTHOW CTOPOHBI TPEYTOJbHHKA M MPOJODKEHUH JABYX APYTUX €ro
ctopoH. Pamuychl JABYX  BHEBIIMCAHHBIX  OKPYXKHOCTEH  IPSIMOYTOJIEHOTO
TpeyrojbHuKa paBHbl 7 1 17. HalinuTe paccTosiHue MEXOy UX IIEHTPaMH.

Pemenne.

PaccmoTtpum  mpsimoyrosbHblid - TpeyronsHUK ABC ¢ katetamu AC=b, BC=a mu
runotenys3oif 4B = c.IlycTb okpyxHOCTb ¢ LeHTpoM O, pajuyca r. KacaeTcsl TUIOTEHY3bl
B Touke T, mpomomkeHnit katetoB BCu AC — B Toukax M m N COOTBETCTBEHHO, a p—
nojynepumerp tpeyroibHuka ABC. W3 paBeHCTBa OTPE3KOB KacaTelbHBIX, ITPOBEAEHHBIX
K OKpY’)KHOCTH W3 ONHOM  Touku, cueayer, uro CM=CB+BM=CB+BTwu
CN = CA+ AN = CA + AT, nostomy

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

a tak kak CM = CN, to CM = p. Jlanee, nycTb OKpY:KHOCTb ¢ LeHTpoMm O, paguyca 7,
kacaercs karera BC B touke K, a mponoipkeHuil cropon ABu AC — B Toukax Pu Q
COOTBETCTBEHHO. Paccyxnas anaoruuHo, noiydaeM AQ = AP =p. YeTblpéXyrolbHUKU
NOMC u KQ,0C — kBagpaTbl, H0ITOMY

n=0M=CM=p, 1r=C0=A0-AC=p-b>b,
3HauuT, 7, <7. CienoBaTellbHO, paJdyC BHEBIMCAHHOM OKPYKHOCTH, Kacaroleics
THIOTEHY3bI JAHHOTO MPSMOYTOIBHOTO TPEYTOJIBHUKA, HE MOXKET OBITH paBeH 7.

Taxum 0O6pa3oM, BO3MOKHBI TOJIBKO TaKHE CIIy4au: JIUOO paguyc OKPYKHOCTH, Kacaroueics
TUIIOTEHY3bl, paBeH 17, a paanyc OKpy>KHOCTH, Kacarolleicsi OJHOr0 U3 KaTeToB, paBeH 7,
00 paanycCchl OKPYKHOCTEH, KacaroIINXCcsl KaTeTOB, paBHbI 7 U 17.

IMpennonoxum, uto 7, = 17ur, = 7. (puc. 1).

[
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Puc. 1
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Maremaruxka. 11 knacc. Bapuant 13-15 ( 6e3 npon3BoIHOI) 5

Onyctum nepnenaukynap O,F u3 nenTpa Menslueil okpy>xHoctd Ha O.N. Torna
OF=0N=0C+CN=0K+0OM=r1,+r.=T7+17=24,

OF=MK=CM~-CK=1.-1,=17-7=10.
CrnenoBaTeabHO,

0,0.= | OF + OF* =24+ 10> =26.

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

Os

Puc. 2

LleHTp OKpYKHOCTH, BIIHICAHHOW B yTOJ, JIGKUT Ha OUCCEKTpHCE yIia, mosTomy Touku O, C
u Oy, nexat Ha ofHOU npsamMoi. Ciie10BaTeNbHO,

0,0, = 0,C+COy =12 +132 =72 + 1742 =242
OrBer: 26 wm 242 .

Coaep:kaHue KpuTepus Bajusl

PaccMOTpeHBI Bce BO3MOKHBIE TEOMETPHUCCKHE KOH(GHUTYPAIlMH, U TIONydCH 3
MIPABHJIBHBINA OTBET

PaccmoTpena xotst ObI 0fHa BO3MOXKHas KOH(MUTYpaIusi, B KOTOPOIl MOIyd4eHO P
NIPABMJIBHOE 3HAYCHNE NCKOMOU BEITHYUHBI

PaccmoTpena xoTss Obl OfHA BO3MOXKHAs TEOMETpUYEcKas KOH(UTYpaIus,
B KOTOPOW TMONYYCHO 3HAYCHHWE WCKOMOW BEJIWYHMHBI, HENpaBWiIbHOE u3-3a| 1
apu(METHICCKOH OMHOKN

Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IIEPEUNCICHHBIX BBIIIE 0

Maxkcumanvroltl 6ain 3
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Maremaruxka. 11 kimacc. Bapuant 13-15 ( 6e3 npou3BoHOI) 6

Haiinure Bce 3HaueHWs1 mapaMerpa @, MpU KaXIOM H3 KOTOPHIX 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—a£3x—x2—a,

x—a2—3x+x2+a;

x(x—-2)<0,
1
a<——x*+2x.
2
HepasenctBo x(x —2) < 0 ompeziensier Ha IIIOCKOCTH (OXa MOJIOCY, 3aKITIOUYEHHYIO MEXIy

1 .
mpaMpiMu x=0 u x=2. HepaBeHcTBO « £—§x2+2x 3a0aéT 4YacTb IIOCKOCTH,

OrpaHUYEHHYIO CBEPXY NapadoIiou.
a

|

1

|

2 |
/7
L5b-- ff ;

E

Ha pucynke BugHo, uro Ha uHrepBaie (1; 2) ecTb x, HE YAOBJIETBOPSIOIIUE HEPABEHCTBY,
TOJILKO ecnu a > 1,5.

OtBert: (1,5; +x).

Conep:xaHue KpuTepus banawl
OOGO0CHOBaHHO IMOJyYeH NPAaBUIIbHBINA OTBET 4
BepHo cocraBieHa cucrema yciioBuil. PerieHne BBITIOIHEHO BEPHO, HO U3 OTBETA 3
HCKJIIOYEHA MpaBasl rpaHuIla MPOMEXKYTKa
BepHo cocraBieHa cuctemMa yClIOBHH, HO TIPU PeIIeHUH JOMyIIeHa Oln0Ka, 3-3a )
KOTOPOW OTBET BKIIFOYACT JIMITHUI IPOMEIKYTOK

BepHo cocraBiieHa cucTeMa yCIIOBHM, HO e€ pelieHre B KOPHE OMIMO0YHO 1
Periienyie He COOTBETCTBYET HU OJIHOMY U3 KPUTEPUEB, IEPEUMCIICHHBIX BBIIIE 0
Maxcumanvhoiil 6an 4
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Maremaruxka. 11 knacc. Bapuant 13-15 ( 6e3 nmpon3BoIHOI) 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 14-16 ( 6e3 npon3BOIHOI) 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

14-16 ( 6e3 mpon3BOIHOI)

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.

Peienne.
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:

AM = JAAE + AM? = 13+ 16 =/29.

IIpoBeném B Tpanennu BeicoTy MH.

Maremaruxka. 11 kimacc. Bapuant 14-16 ( 6e3 npou3BoOAHOI)

2 5+l _ o
5x+1_1 5x+1_3 -
Pemmre cucreMy HepaBeHCTB: 5 2
2 25x°+40x+7
5 + >4,
25x° +40x+7 2

Pemenne.

Pemm nepBoe HepaBeHcTBO. ClienaB 3aMeHy z = 5“1, oJry4aem

2 . z=2 >0 (z—-2)(z-5)
z—1 z-3 z—-1D)(z-3)
ObpatHas 3amena faér —1 <x < log0,4 mm 10g.0,6 < x <0.
25x% +40x + 7
2

I 1Y

3uaunt, x = — 1,4; x# —0,2, mpuuém —1,4< —1; 10g50,6 <-0,2 <0.

<0;1<z<L2um3<z<5.

Pemnm BTOpoe HepaBeHcTBO. CaenaeM 3aMeny ¢ = , IoJTy4aeM

Takum 06pa3oMm, MOJTyIaeM PEIICHUE CHCTEMBI
-1 <x<logs0,4; logs0,6<x< -0,2; -02<x< 0.
Ortser: (—1; logs0,4], (logs0,6; —0,2), (-0,2; 0].

4,
N AC—-MN
Otpe3ok  AH  paBeH TOIYpa3HOCTH OCHOBaHWMN Tpaneuun: AH= — =2.
CrnenoBatensHo, BbicoTa Tpameunn MH =29 — 22 =5. 3nas e€, HaxoIMM ILJIOIIAJlb
Tpaneuuu:
MN+AC 4+8
SAMNC=f~MH= -5 =130.
Ortser: 30.
Copep:xaHue KpuTepust Bajibl
O0G0CHOBaHHO I0JIy4EH BEpHBIN OTBET 2
Pemenue comeput 0O0OCHOBAHHBIN TEpexo]] K TUIAHUMETPUYECKOW 3ajade, HO 1
MOJTyYeH HEBEPHBI OTBET WJIN PEUICHUE HE 3aKOHUYEHO
Pemmenne He COOTBETCTBYET HM OTHOMY M3 KPUTEPHUEB, MIEPEUNCIICHHBIX BBIIIE 0
Maxkcumanvrviii 6ann 2
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Copepixanue KpuTepus Banabl

OO00CHOBaHHO TIOTYYEH BEPHBIN OTBET 3

OOOCHOBaHHO TIOJyYeHbI BEPHBIE OTBETHI B OOOMX HEPAaBEHCTBAX CHUCTEMBI 2

HEpPaBEHCTB

OOOCHOBaHHO TIONYY€H BEPHBIM OTBET B OJHOM HEPaBEHCTBE CHUCTEMBI |

HEPaBEHCTB

PenreHnie He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUUCICHHBIX BBIIIE
Maxcumanvuwiti 6a1n 3
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Maremaruxa. 11 knacc. Bapuant 14-16 ( 6e3 mpon3BOIHOI) 4 Maremaruxka. 11 kimacc. Bapuant 14-16 ( 6e3 npon3BOIHOI) 5

BHeBIUCAHHOW  OKPY)XHOCTBIO  TPEYrojbHHMKAa  Ha3bIBACTCS  OKPYKHOCTb, Qf' =0ON=0C+CN=OK+OM=r1,+1,=T7+23 =30,
Kacarolasicsi OJJHOW CTOPOHBI TPEYrOJbHHMKA M IPOAOJDKEHUM ABYX APYTUX €ro
ctopoH. Panuycel OBYX BHEBNHMCAHHBIX OKPYKHOCTEH MPAMOYTOJIBHOTO OF=MK=CM-CK=r-r=23-7=16.
TpeyroibHuUKa paBHBL 7 1 23. HailinuTe paccTosiHue MexXAy UX LIEHTPaAMU. ClieI0BaTelbHO,

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

Paccmorpum  mpsimoyronbHbI - TpeyronbHuk ABC ¢ kareramu AC=b, BC=a n
runoTeny3oil AB = c.IlycTte okpyxHOCTb ¢ HeHTpoM O, paauyca r. 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, cuenyer, uyto 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, paauyca 7,
kacaercs kareta BCB Touke K, a npopoinkeHuil ctopoH ABu AC— B Toukax Pu Q

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

COOTBETCTBeHHO. Paccyxnas ananmoruuno, mnonydaeM AQ = AP = p. YeTbIpéXyrolbHUKN \ K

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

3HauuT, 7, <7. ClenoBaTeabHO, PaAUYC BHEBIMCAHHOW OKPYKHOCTH, Kacarouieics 0 0,

THITIOTEHY3bI JAHHOTO MPSMOYTOJILHOTO TPEYTOJIbHUKA, HE MOXKET OBITh PaBeH 7.

Taxum 0O6pa3oM, BO3MOKHBI TOJIBKO TaKHe CIydau: JTUO0 paguyc OKPYKHOCTH, Kacaromencs
TUIIOTEHY3bl, paBeH 23, a pajnyc OKPY>KHOCTH, Kacarolleicsi OJHOr0 U3 KaTeToB, paBeH 7, Puc. 2
00 pagrycChl OKPYKHOCTEH, KacaroIInXcsl KaTeTOB, paBHBI 7 U 23.

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

LleHTp OKPYXHOCTH, BIFICAHHOW B yTOJ, JEKUT Ha OHCCEKTpHCe yria, moatoMy touku O,, C
u Oy, nexar Ha ogHol npsimoil. CiaenoBaTensHo,

F 0, 0,0,=0,C+COp=1,N2 +1p~2 =742 +2342 =30+2.
N
u Otser: 34 unu 30+/2 .
4 Conep:xkaHue KpUTepus banabl
PaccMoTpeHbl Bce BO3MOXKHBIE T€OMETPHUYECKHE KOH(MUTYpalMd, W IOJY4YeH 3
h MIPABWJIBHBIA OTBET
PaccmoTpena xoTs Obl OfHAa BO3MOXKHAasg KOH(UIypalus, B KOTOPOH MOIy4eHO )
MIPaBUIIbHOE 3HAUYEHHE UCKOMOW BETMYNHBI
- K — PaccmoTpena xoTst Obl OofHAa BO3MOXKHAsi TeoMeTpUuYecKas KoH(puUrypauus, B
M KOTOpOW TIOJTY4YEHO 3HAu€HUE WCKOMOM BEJIMYMHBI, HENpPAaBUIbHOE H3-3a 1
P apUPMETHICCKON OITHOKU
Q 0 PerieHne He COOTBETCTBYET HU OJIHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BBILIE 0
a
Maxcumanvuwiii 6ain 3

Puc. 1

OnyctuMm nepnenaukyap O,F u3 nenTpa Mensleil okpyxnoctd Ha O.N. Torga
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Matemaruka. 11 knacc. Bapuant 14-16 ( 6e3 mpon3BoIHOI) 6

Haiinute Bce 3HaueHus napameTpa a, Ipu KakIoM U3 KOTOpBIX Ha oTpeske [0, 1]
CyHIeCTBYeT XOTsl 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 MIOCKOCTH (OXxa TOJIOCY, 3aKITIOUEHHYIO MEXIY

| ) .
npameivd x=0 u x=2. HepaseHctBo a < —Ex +2x — 13a1aéT dYacTh IUIOCKOCTH,

OrpaHUYEHHYIO CBEPXY NapaboJIoi.
a

ol /
1/

0 1

-1

LI}
=

Ha pucynke BujHO, 4T0 Ha oTpeske [0; 1] ecTb x, yIOBICTBOPSIONIHE HEPABEHCTBY, TOJIBKO
ecmua <0,5.

OrtBert: (—0;0,5].

Conep:xxaHue KpuTepusi Bajbl
O60CHOBaHHO MOJTY4€H NPaBHJIbHbII OTBET 4

BepHo COCTaBJICHA CUCTEMaA yCJ'IOBPIﬁ. Perienue BBINMOJIHEHO BEpPHO, HO U3 OTBETA 3
HCKJIFOYCHA ITpaBasi rpaHulla IPpOMEKYTKa

BepHo COCTaBJICHA CUCTEMA }’CJ'IOBI/If/'I, HO IpU pEHICHUU AOITyHICHA OHJI/I6K3., n3-3a 2
KOTOpOfI OTBET BKJIFOYAET JIMIITHUKN ITPOMEIKYTOK

BepHo cocraBiieHa cucTeMa yCIIOBHH, HO € pellieHHe B KOPHE ONTHO0YHO 1
Pemenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, TIEPEUNCICHHBIX BBIIIE

Maxcumanvnviii 6ann 4
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Martemaruka. 11 knacc. Bapuant 14-16 ( 6e3 mpou3BoHOIT) 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 pa3HOCT HMeeT k
uudp. Torna mpu mepexojie OT KaKoro-au0o 4jeHa MOCIeJ0BATENbHOCTH K CIEAYIOLIEMY
(k+ 1)-i1 pa3psn mubo He MeHsieTcs, Moo yBenuuuBaercs Ha 1. Tak kak udpa 9 3anperieHa,
BO3MOXHO He O0JIbIIe 8 Iepexo10B CO CMEHOI 3TOro paspsaa. MoxkeT CIyYUThCS HECKOJIBKO
YJIEHOB MOJAPAA ¢ OXHOW M Toi ke mudpoit B (k+ 1)-M paspsae. 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 tax xax uudpa 9
3alpelieHa B TOM YHCiIe B k-M pa3psie, TO TaKuX Mepexoa0B MOAPSA MOKET ObITh He Ooiiee
8. CnenmoBarenbHo, L < 9, a B mporpeccuu He 6osee 9 - L = 81 wieHoB.

B) Ecnu B mporpeccuu Het nepexosioB co cMeHol (k + 1)-ro paspsaa, TO YWICHOB MPOTrPEeCcCHH

He Oosiblie 9. IlycTh Takue nepexosl ecTb. PacCMOTPUM UiIeH MPOTrpeccut, CTOSAIINN 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 TPOU3OUTH TIEPEX0.T

k pa3

yepes neciaTok B (k+ 1)-Mm paspsne. CiaenosarensHo, d > 11...11.
k pa3
PaccMOTpUM Takyro IpyIIy 4WIEHOB HPOTPECCHU  d,,, dpyiis -5 Ayaf—1» YTO (K + 1)-#
paspsin He MeHsieTcs. Torma k-3HauyHble XBOCTHI camu  00pa3yloT apu(MeTH4ecKyro
mporpeccuro ¢ Tol ke pasHocTerO: b, b,.1, ..., by, 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

14-16 ( 6e3 npon3BOIHOI)

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
Maxcumanvholii 6ann 4
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