OauMmnmaga MKOJbHUKOB «JIoOMOHOCOB» 110 MaTeMaTuKe
BakJsrounTtesabHbIil 3Tan 2017 /2018 y4uebHoro roga quiga 10-11 kiiaccoB

YceoBus, pellenns U OTBETHI K BapuaHTy 1, orBeThl K BapuanTaM 2—4
1. Ha xaxom U3 TSTH WHTEPBAJIOB, HA KOTOPBIE Pa30UBAIOT YHCJIOBYIO OCh UeTHIpE TOUKHU
20 < ® <y < b,
gexxut ancyio 07
Omeem.: (z°;3%).

Pewenue. 113 ycmosust nMeeMm:

DO0>y® -y’ =y’ —1) = 0<y <1

2) 0 < 2% — 2° = 2%(x — 1), MO3TOMY €CTDH TOTBKO BE BO3MOZKHOCTH:
a) 2’ >1=y®>2>1= |y| > 1, uro nporusopeunt 1. 1);
6) 2° <0 =0 € (25 y).

Omesem % sapuanmy 2: (y°; x?). Omeem % sapuanmy 3: (z3;y°). Omeem x sapuanmy 4: (y>; x%).

2. Kakoe us guces 6osbire: 17\/13\/ 170/ 13V17... wm 17/ %?

2018 3HAKOB KOpPHHA

Omeem: BTOpOE.

Pewenue. Ilycts A — neproe aucno, B — sropoe. Torma

A=173 -13% . 175 - 1376 . ... . 172017 . 1352005 — {728t ttmorr . 13a+ a6ttt 5008
Ilockosibky
1+1+1+ N 1 <1+1+1+ 12 2
2 8 32 722017 "2 g8 32 7 1-1/4 3
n
1+1+1+ +1<1+1+1+ 141
4 16 64 7722018 T4 16 64 T 1-1/4 3

2 1
ancio A menbine, gem 173 - 135 = B.

Omeem % sapuarmy 2: BTOpoe. Omeem % sapuanmy 3: TepBoe. Omeem % eapuanmy 4: meppoe.

3. B tpeyrospauke ABC, mnomanek koroporo pasaa 20, mpoeegena meamana C'D. Haiigure pagmyc
OKPYKHOCTH, OMUCAHHOM 0K0JI0 Tpeyroabunka ABC, ecin n3secto, uto AC' = v/41, a eHTp OKPYKHOCTH,
BIMCaHHOW B TpeyrosbrHuk AC D, jieykKuT Ha OKPYXKHOCTH, OIMUCAHHON OK0J10 Tpeyrosibauka BCD.

41 41
Omeem.: 10 WM g

Pewenue. Ilycts () — meHTp OKpy:KHOCTH, Bincannoi B Tpeyroabank AC'D. Torma orpeskn AQ u CQ —
ouccekrpucel yrnos BAC u ACD coorsercreenno, no c¢soficream Bimcanubix yrios /DBQ = /DCQ.
Buaaut, Tpeyroabankun ABQ n AC(Q) pasubl o cropore u asym yriam. Caemosarensto, AB = AC, T.e.
rpeyrobHUK ABC paBHOGEIPEHHBIH.

Monoxkum BC' = 2z, Torma Sapc = vvV41 — 22, mo3ToMy ¢ yuéToM yCIoBus
noaygaeMm ypasaenue rv41 — x2 = 20, umeromee nBa KOpHA © = 4 wim = 5.
Pamuyc onucannoit okoso Tpeyrosbauka ABC OKpy>KHOCTH paBeH

48 T 4.20 40

R_AB-BC-AC_41-2;1: 41x

Tlogcrasigas cioaa HalienHbie 3HAYCHUS T, TOJIYIaeM B BO3MOXKHBIX OTBETA,
npuaéM 06e BO3SMOKHOCTH Pean3yIOTCH.

1 1

Omeem % sapuarmy 2: 10 nan %. Omeem % sapuanmy 3: g LTI g Omeem % sapuanmy 4: % LTI g—g.



4. Apxup dororpaduii YKIAJABIBAIT B MOPSIKE WX HyMepaluu B OJMHAKOBBIE ajb0OMBI, POBHO 110 4
dororpadun Ha oauy crpanuily. llpu srom 81-g no cuéry dbororpadus momaaa Ha H-10 CTPAHUILY OJIHOTO U3
ayibboMoB, 171-9 — Ha 3-t0 crpanruty Japyroro. CKoabko ¢ororpaduii BMeIaeT Kax bl aabbom?

Omeem: 32.

Pewenue. Ilycts x, y — nOMepa aabbomoB, B KoTophie nonaan 8l-g u 171-a dororpadun cOOTBETCTBEHHO,
n > 4 — gommdecrso crpanur B ansbome. Torga 4n(z — 1) + 16 < 81 < 4n(z — 1) +20, dn(y — 1) +8 <
171 < 4n(y—1) + 12, 1.e. 61 < 4n(x — 1) < 65, 159 < 4n(y — 1) < 163. Torpa n(z — 1) = 16, n(y — 1) = 40.
13 mepBoro mepaBeHcTBa CAegyeT, 9T0 N MOXKeT ObITh paswo 1, 2, 4, 8, 16, u3 sroporo — 1, 2, 4, 5, 8, 10, 20,
40. Takum obpazom, n = 8, 4n = 32.

Omeem % sapuanmy 2: 54. Omesem % sapuanmy 3: 40. Omeem % sapuanmy 4: 42.

5. Pemure HEPaBEHCTBO arcsin (2i arccos .CC) > arccos (;0 arcsin ]7)

Omeem;: [cos 2;, cos g’g) U (Cos g’g,cos 5}

Pewenue. Oboznauum u = % arccos T, v = ?1)0 arcsin x. Torma cmpaBenimBo coorHomenne 4u + 3v = 5.

Permenvem nepasencrsa arcsin u > arccos v sBJIS€TCI MHOZKECTBO
2 2
O<u<1,0<1)<17u—|—v >1,

Ha YepTerke OHO 3akpareHo cepbiM. [Ipsamas 4u + 3v = 5 umeer o0IMe TOYKH C 4u+3v=5
9TUM MHO’KECTBOM — 3TO OTPE30K C BBIKOJIOTOH Toukoit u = 4/5, v = 3/5. Takum

obpazoM.
c 1 4 U 4 1PN c w 8T U 8m 21 3/5
== =; arccos - — ——
“S19°5 5’ FECOSTE 155 95 255 |’

OTKY/Ia, ¢ yaeToM yObIBAHUS apKKOCHHYCA,

c 27r 871' U 8£ ™
T Ccos — 25 cos TR cos Ak

Omeem % sapuanmy 2: [sm 3 ;sin 55 ) U ( 25,sm ]
. us
Omeem % sapuanmy 3. [cos s ,cos 5) U ( os 25,cos 5]
Omeem % 8apuaHMY 4: [sm ;sin 5 ) U ( 25,sm
6. Haitmure Bce Takue HAOOPBI YUCETT L1, X2, - . ., Tptl, 9TO T] = Tpy1 U IPHU BeeX k = 1,..., N BBIIOJIHEHO
PaBEHCTBO

2logy i - logy i1 — log% xr =09.

Lk=1... n+1

Omsem: zp =8,k =1,...,n+ 1, wm z} = g,

Pewenue. Tpebyercsa pemuTh CUCTEMY YpaBHEHHH

9 — 2logy 1 - logy 29 + logs 1 = 0,
9 — 2log, x2 - logy x3 + log% x9 =0,

9 — 2logy wp—1 - logy Ty + IOg% Tp-1 =0,
9 — 2logy ., - logy 1 + log3 z, = 0.

Samena ap = %logQ Tk, k=1,...,n, IPUBOIUT CUCTEMY K BUIY

-1
a1 +a; = 2ao,

Ay 1—|—a 1—2an,

an +a;t = 2a;.
13 nepaBencTBa 77151 CyMMBbI B3AUMHO O0PATHBIX 9UCEJT CIeIyeT, 9To aubo ay, = 1,k =1,...,n, mbo ar < —1,
k=1,...,n. PemenusaMu cucreMbl aBasiioTcsa Habopol ay, = 1, k=1,...,nua = —1, k: =1,...,n. Croxum

BCE€ YpaBHEHUA CUCTEMBI 1 HepeHecéM BCe CJIaraeMble€ B OJJHY YaCTh PaBE€HCTBA, TOTJa MMOJJIYYUM

-1 -1 -1
ay—a, +--+ap-1—a, | +a,—a, =0.



JleBasg gacTb MOC/IEMHErO PABEHCTBA OOJIBINE HYJIA, €CJIU XOTs Obl ONHO af > 1, U MEHbIIE HYJIsl, €CJI XOTS
OBI 01HO af < —1, IOTOMY JPYIUX PelleHnil, KpoMe BBHIIEYKAa3aHHBIX, cucTeMa He uMeer. HafiieHHbIM 1ByM

HabOpAM BHAYEHH (), COOTBETCTBYIOT /Ba HAOOPA ) = 2° =8 u o), = 275 = %, k=1,....,n+ 1.
Omeem % sapuarmy 2: xp, =9, k=1,...,n+ 1, wm x} = %,kzl,...,n—i—l.
Omeem % sapuanmy 3: xp =2, k=1,...,n+ 1, wm xp = ?,k:L...,nﬂ—l.
Omeem % sapuarmy 4: x =3, k=1,....,n+ 1, wim x} = k=1...,n+1

7. Haitinre nanbosibiiiee 3nayenne PyHKIMN
f(z) = sin(x + sinx) + sin(x — sinx) + (g — 2) sinsin z.
T —2
V2

Pewenue. Tlonb3yacs dopmynoit npeobpazoBanusad CyMMbl CHHYCOB B ITPOMU3BEICHUE, TTOJIYIaeM

Omeem:

f(x) =2sinz - cossinx + (g - 2) sinsinx = g(sinx),
re g(t) = 2tcost + (§ — 2)sint, t = sinx € [~1;1]. Oyuxuus g HeuérHad u
'(t) otsint + ~ cost = —sint | ctgt 4t
= —2tsi - = —si ——t].
g 2 2 & T

ockonexy ¢'(t) > 0mpu 0 <t < F, ¢'(t) < 0nmpu § <t < 1, byskrus g(t) uMeer eMHCTBEHHELH MAKCHMYM

Ha orpeske [0; 1] 8 Touke t = §. CrenosarensHo, g(t) < g() = L\;;, t € [0;1]. B cuny meuérrocTr Ha OTpe3Ke

[—1;0] curyanus cummerpuunas. [Tokaxem, uro g(—1) < g(%). Heitcrurensuo,

T . . T . 1 = m
g(—1) = (2—5) sinl —2cos1 = 2sin1l (1—Z—ctg1> < 2sinl <2—4> <0<g(1>.

Takum obpasom, HanbosbIee 3HaueHne byHKImn g(t) Ha orpeske [—1; 1], a 3naunTt, u byukiun f(x) Ha Beeii

YHCI0BOM IPAMOI, PABHO L\;;

-7 0 3 4 — 2 0 y 4T — 8
. meem ¥ eapuaHm N . meem K sapuaHm N .
V2 puanmy o puarIny 4 = /s

8. AHjpero HpaBATCS BCe THUCIa, He JesImecd Ha 3, a TaHe HpaBaTCsS BCe THCIa, B KOTOPBIX HET D,

Omeem % sapuanmy 2:

JeJISIIIXCs Ha 3.
a) CKOJIbKO 9eTBIPEX3HAUHBIX IHCeNT HpaBaTces u Aujapero, n Tane?
6) Haiigure o6yt cymmy mudp BCEX TAKUX IE€THIPEXZHAYHBIX THUCE/I.

Omeem: a) 810; 6) 14580.

Pewenue. a) Uckomble 9ucsa JOKHBL OBITH cocTaBaensl u3 mudp 1, 2, 4, 5, 7, 8, npudém 1Mo KPpUTEPHIO
JIEIUMOCTH Ha 3 B KaXKJIOM 9ucJje cymma nudp He joszkHa Ob1th kparHoit Tpém. udper 1, 4 u 7 (razosem
nx nudpavu MHOKecTBa A) TIpu JesieHnn Ha 3 1afoT ocTtaTok 1, a mmudps 2, 5, 8 (mudpsl MHOXKeCcTBA B) —
ocTaToOK 2. 3HAYUT, YIOBJETBOPSIOIIEE YCAOBUIO YUHUCIO JOJKHO OBITH COCTABJIEHO OJHUM W3 CJIETYHOITIX
C11ocoboB:

1) 4 mucbpsl n3 MHOXKecTBa A — Taxmx gmcen 3%

2) 4 mucdpsr m3 MEOKecTBa B — Takux uncen 3%;

3) 3 mudps m3 MHOKecTBa A U ofHa mHdpa U3 MHOKecTBa B — Taxux wmcen 4 - 3%;

4) 3 mudper u3 MEOKecTBa B 1 oA nmdpa n3 MEOxKecTBa, A — Takux wmcen 4 - 34,

Bceero raxux uncen 10 - 3% = 810.

6) st moucka obiedi cyMMbl UMD BCEX STUX UHUCET PA30OBEM X Ha MAphl: BTOPOE YHUCJIO TOTYIaeTCs
"3 TMEPBOTO 3aMeHol Bcex nudp mo npuHtuny 1 <> 8, 2 <> 7, 4 < 5. Hampuwmep, uncao 1545 umeer mapy
8454, aucjo 5271 umeer mapy 4728, u 1. 1. Cymma nudp Jir0boit mapel paBHa 9 - 4, a YUCA0 TAKUX AP PABHO

#. SHan/IT, HUCKOMasd CyMMa BCEX L{I/I(bP pPaBHaA % =20 - 36 = 14580.

Omeem x sapuanmy 2: a) 160; 6) 2880.
Omeem « sapuarnmy 3: a) 810; 6) 14580.
Omeem x sapuarnmy 4: a) 160; 6) 2880.



