MOCKOBCKASA HPEAITPOPECCHUOHAJIBHASA
OJIMMIINAJA HTKOJIbBHUKOB
MATEMATHUKA. OTBOPOUYHBIN DTAII

11 KJIACC

1 BapuaHT
3ananue 1

Pemute ypaBHeHue:

(Jﬂh+5?*—m

497"

=0

Pemienne: Yucnurens MOXKHO NMPUPABHATH K HYJIIO, IIPU 3TOM 3HAMEHATENb B
HOJIb oOpamiarbes He oJbKeH. Takum o0pa3oM MOoIy4YuM JBa BOZMOXKHBIX KOPHS

— 2 u log,;5. [lepBoIif KOpeHb 0OpaIlaeT 3HaMEHATeb B HOJIb.

OTtgert: log;5.
3ananue 2

sinx+a=bx

cosx=>b

HNmeer 1u cuctema { XOTs1 OBl OJTHO PEIICHHUE, €Cli a U b Takue,

YTO NEPBOE YPAaBHEHUE CUCTEMbI HIMEET POBHO JIBA PELICHUS.
Pemenne: paccmorpeTs QyHKLIHIO ¥ = sin X + @ - bx U TOYKH, B KOTOPBIX OHA
oOpamaercss B Hoiab. C NOMONIBIO TEOPEMBI O MPOMEKYTOUHOM 3HAUECHUU
NokKa3aTb, YTO (YHKIMS HE MEHSET CBOM 3HAaK Ha WHTEpBaJiaX, Ha KOTOpbIE
pa30MBaOT YKCIOBYIO OCh HYJEBbIE 3HaueHUA QyHKIUM ). [lokazare, uro b #0
(B mpoTUBHOM cilydae, (yHKIHUs y oOpaimiaiack Obl B HOJb Ha OECKOHEYHOM
KoinuuecTBe Touek). OnpenenuTb 3HaKu, KOTOpble NMPUHUMAET (YHKLUMS ) Ha
MHTepBajiaX pa30MeHUs YUCIOBOM ocu cOOCTBEHHBIMH HyNsiMu. [lokaszarsb, 4TO
OJTHA U3 TOYEK pa30MEHMUs] €CTh TOYKA SKCTPEMyMa U CBS3ATh 3TOT (DAKT C TEM,
YTO BTOPOE YPABHEHHE YKa3aHHOM CHUCTEMBbI €CTh ITPOU3BOIHAL ).

OtBet: [la, umeer.



MOCKOBCKASA HPEAITPOPECCHUOHAJIBHASA
OJIMMIINAJA HTKOJIbBHUKOB
MATEMATHUKA. OTBOPOUYHBIN DTAII

3aganue 3
SABC — mnpaBuibHas TpeyroyibHas nupamuaa ¢ BepmuHou S. IlycTe ctopona

OCHOBaHHUsSI paBHA \/5’ a O6okoBoe pebpo paBHO 2. HaiiguTe KocwHyC yriia

Mexy pedopom SC U BBICOTOM OCHOBaHUS AA .

Pemenne: [Toctpouts A, M napamnensHo SC, moka3arb, 4To yroia Mexny A4, u
SC paBen yry mexny A4, u A\M. Onpenenutsb, uto A, M = 1, nockonbky A, M
— cpennsis nuHus. Paccunurare A4, no teopeme Iudaropa, Haittu AM no
dbopmyne meauanbl. HaliTu nckomoe 3HaueHue KOCMHYca B TpeyrojibHuke 44, M
10 TEOPEME KOCUHYCOB.

OTtBert: 0,25.

3axanue 4

Jy+3[=1-3x

_ 2 2
[Ipy Kak¥x 3HAYCHHWAX IApaMeTpa a, CUCTeMa {166196)’ =255+ Gyner

UMETh POBHO YETHIPE PEIICHUS?

=./5 =Jly+3

Pemenne: Crenatb 3amMeHy ! 4 u oY | [Tonyuuts cucremy
u+v=1

ut +v*' =16a

OoTpHUOAaTCiIbHa, TO UCXOJHAA CUCTCMA HC UMCCT pCIIICHI/II‘/’I.

OTtBet: 1/128; 1/16.

, IIOKa3aTrb, 4YTO C€CJIIN XOTiA OBI OJHa H3 IICPECMCHHLIX U, V

3aganue 5



MOCKOBCKASA HPEAITPOPECCHUOHAJIBHASA
OJIMMIINAJA HTKOJIbBHUKOB
MATEMATHUKA. OTBOPOUYHBIN DTAII

B TypHupe urparot m yueHukoB mkoiisl Nel u d ygammxcst mkoiasl Ne2, mpudém

KOKJIBIA UTPaeT ¢ KaXKJbIM JIBaXIbl. 3a MOOEQy HAUMCISIETCS OJHO OYKO, 3a

HHUYbIO — ITOJIOBUHA, ITPOUTPBIII OYKOB HC IIPUHOCHT.

1. Haiitu Hambosbiiee KOJUYECTBO OYKOB, KOTOPOE B CyMME MOIJIM HaOpaTh
IIKOJIbHUKHU W3 BTOPOM IIKOJIBI, ecmu m =3, d =2

2. HaiiTu cyMMy HaOpaHHBIX BCEMHU YYaCTHUKAMH OYKOB, eciiu m + d = 10.

3. Onpenenuth BCe BO3MOXKHBIC 3HAYCHUS d, €ClU m = 7d U W3BECTHO, YTO B
CyMMe YYE€HHUKH U3 TIEPBOM IIKOJIBI HAOpaK POBHO B 3 pa3a OOJIbIIe OUYKOB,

YEM YUYECHUKH U3 BTOPOMU.

Pemenue:

1. Bcero mKoapHUKK U3 BTOPOMW IIKOJIBI UTPAIOT 2 MAPTUU MEXKAY coO00i u 12
MapTUi NpOTUB YYAaCTHUKOB U3 MEPBOil (Mo 6 kaxas). [loaTomy MakcuMabHOE
CYMMAapHO€ YHCIIO OYKOB, KOTOPbIE OHU MOTYT Ha0parhb, paBHO 2+12=14.

2. Ecnu yyactHHKOB Beero 10, TO KaKIbli UTPAET € 9-10 IpyTUMHU yYaCTHUKAMHU
10 JIBa pas3a, 3HAYMT, BCEro mpoucxoaut 18 Typos mo 5 maptuii B kaxaoM. B 90

napTtusx pasbirpbiBaercs 90 oukoB, mo3Tromy orBeT — 90.

3. Bceero aereit — 8d. Urpas no 1Be napTUM KaxAblid C KaKJbIM, OHU ChITpaju
Mexay coboit 8d(8d —1) mapruii u paseirpamu 16d”> — 2d ouxos. Torma MOXKHO
MOKa3aTh, YTO MaKCHUMaJbHOE KOJIMYECTBO OUYKOB, KOTOpBIE MOIVIM HaOpaTh
IIKOJBHMKU M3 BTOPO MKONbL, paBHo 14d” + d(d —1). Otcrona ciemayer, u4To ux
HE MOIJIO OBITH OOJIBIIIE OAHOTO.

Otger: 1) 14;2) 90; 3) 1.

3aganue 6
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JlaHa mocienoBaTebHOCTh YKCEN, B KOTOPOM NEpBbIA wieH a; = 47, a KaK bl

MOCTEAYIOUMN paBeH MPOU3BEACHUIO @; U CYMMbI IU(P OPEbIAYIIETO YIeHa.

1. HaiiTy ATl YiIeH MOCIIeI0BaTEILHOCTH.
2. Hatinure 50-11 4ieH mocieqoBaTeIbHOCTH.
3. Bpluucnure cymMmy NEpBBIX MATUASCATH YJIEHOB 3TOW MOCIEI0BATEIbHOCTH.

Pemenue. Bbrunciimm HECKOJIBKO MEPBBIX WICHOB MOCIIEI0BATEIILHOCTH:

47,517, 611, 376, 752, 658, 893, 940, 611, ...
Jlanbliie mociaenoBaTeIbHOCTD
611, 376, 752, 658, 893, 940
OyzeT Bce BpeMsl MOBTOPSIThCSA. B 4aCTHOCTH, €CJIM MOBTOPUTH €€ § pas, BMECTE

C IByMs IEPBBIMU 4jieHaMu OyJeT poBHO 50 4JIeHOB.

Ortger: 1) 752; 2) 940; 3) 34404



MOCKOBCKASA HPEAITPOPECCHUOHAJIBHASA
OJIMMIINAJA HTKOJIbBHUKOB
MATEMATHUKA. OTBOPOUYHBIN DTAII

11 KUIIACC
2 BapuMaHT
3ananue 1
s . il
Pemmnre ypaBHenne: 2 =5 5
OTtBerT: log% . .
3ananue 2

cosx=ax+b

sinx+a=0

HmeeT nu cuctema { XOTs1 OBl OJIHO pEIlICHHEe, €CIU a U b Takue,

YTO TMEPBOE YPaBHEHHE CUCTEMBI IMEET POBHO J[BA PEIICHHS.
Pemenue: paccmotpeTh (PyHKIHIO ¥ = COS X - ax - b U TOYKH, B KOTOPbIX OHA
oOpamaercss B HoiMb. C MOMOIIBIO TEOPEMBI O MPOMEKYTOUHOM 3HAUECHUU
noka3aTb, YTO (YHKIMS HE MEHSET CBOM 3HAaK Ha WHTEpBaJiaX, Ha KOTOPbIE
pa30MBaOT YKCIOBYIO OCh HyJEBbIE 3HaueHUd QyHKuM ). [lokaszare, uro b #0
(B mpotuBHOM ciydae (GyHKIMS y oOpalaiack Obl B HOJb Ha OECKOHEUHOM
KoJm4yecTBe Touek). OmpenenuTh 3HaKW, KOTOpbIe MPUHUMAET (YHKIUS ) Ha
MHTEepBajiaX pa30MeHUs YUCIOBOM ocu cOOCTBEHHBIMH HyNsiMu. [lokaszarb, 4TO
OflHa M3 TOYEK pa3OMeHUs] €CTh TOYKA DKCTPEMyMa U CBSI3aTh ATOT (DaKT C TeM,
YTO BTOPOE YPAaBHEHHE YKa3aHHOM CUCTEMBbI €CTh ITPOU3BO/IHAL ).

OTtser: [[a, numeer.

3aganue 3



MOCKOBCKASA HPEAITPOPECCHUOHAJIBHASA
OJIMMIINAJA HTKOJIbBHUKOB
MATEMATHUKA. OTBOPOUYHBIN DTAII

SABC — mnpaBuiibHasi TpeyrojibHas nupamuaa ¢ Bepumunou S. Ilycts cropona

OCHOBaHMS paBHA \/E’ a OokoBoe pebOpo paBHO 2. HaiiguTe KOcHHYC yriia

Mex Ty peopom SC 1 BbICOTOM OCHOBaHUS AA4,;.

Pemenue: [loctpouts A, M napannensno SC, mokas3arh, YTO Yoyl MeXIy AA, u
SC paBen yrty mexny A4, u A\M. Onpenenutsb, uto A M =1,

MOCKONbKY A M — cpennsist nuaus. Paccuurars A4, mo teopeme [udaropa,
HaliTu AM 1o popmyne menuanbl. HaliTu MCkoMoe 3Ha4eHHE KOCUHYCa B
TpeyrosibHuke A4, M 1o TeopeMe KOCUHYCOB.

Otset: 15/144.

3aganue 4

Haittu  Bce  3HaueHus  mapamerpa g, TMpPHU  KOTOPBIX  CHCTEMA

{a(y4 +3):x+3(1—‘y‘)

‘x| * |y| =3 HMCCT TOJIBKO OJHO PCIICHHC.

Pemenne: Cructema He MEHsIETCS TIPU 3aMEHE 3HaKa nepemeHHou ). [Tosromy,
MOCKOJIbKY CHCTEMa JOJDKHAa HMETh C€IWHCTBEHHOE pEIIEHHE, 3TO pPeIlleHue
nomkHo umeTh BuA (x; 0). Jlamee HeoOX0aAUMO HAMTH TakWe a, MPU KOTOPHIX
cucrema OyneT umeTh perieHus (x; 0).

OtBer: a =2.

3axanue 5

B TypHupe urparot m yuyeHukoB mKoJbl Nel u d yyammxcs mkonst Ne2, mpuuém
KOKJBIA UTpaeT ¢ KaKJbIM JBaXIbl. 3a MOOEAy HAUMCISIETCS OJHO OYKO, 3a

HHUYbIO — ITIOJIOBHUHA, ITPOUT'PBIIT OYKOB HC IIPUHOCHUT.

1. Haiftu HauGompIiee KOJIMYECTBO OYKOB, KOTOPOE B CYMME MOIJIM HabpaTh

IIKOJIBHUKU U3 BTOPOM IIKOJIBIL, ecau m =2, d =2



MOCKOBCKASA HPEAITPOPECCHUOHAJIBHASA
OJIMMIINAJA HTKOJIbBHUKOB
MATEMATHUKA. OTBOPOUYHBIN DTAII

2. Haiitu cymMmMy HaOpaHHBIX BCEMU yUYaCTHUKAMH OYKOB, eciiu m + d = 10.

3. Onpenenutb BCe BO3MOXKHBIE 3HAYEHUA d, €CIU W3BECTHO, YTO B CyMME
YUYEHHMKH M3 TIEPBOM HIKOJIBI HAOpajid poBHO B 3 pasa OoJibllie OYKOB, YEM

YYEHHUKHU U3 BTOPOH.

Pemienne:

1. YueHuku u3 BTOPOM LIKOJIBI UTPAOT 8 MApTU MPOTUB KOMAHIbI U3 NEPBOU
(xaxapii 1o 4), 1 MaKCUMAaJIbHOE YUCJIO OYKOB, KOTOPOE OHU MOTYT HaOpaTh B
HUX, 3TO 8. Jlpyr ¢ IpyroM OHM WrparoT 2 NapTHUH, CyMMa OYKOB, KOTOPBIE
Pa3bIrPhIBAIOTCA B ATUX MapTHUsX, paBHA 2. [loaTOMy HamOombIIee KOJIUYECTBO

O4YKOB paBHO 10

2. Ecnum xaxnaplil Urpaer ¢ KaxJIpIM IO JIBa pasza, TO cocTourcs 18 Typos, B
KQ)KJIOM M3 KOTOPBIX Urpaercs mno 5 naptuil. B kaxaoi pa3birpsiBaercst 1 ouko,

II0O3TOMY CyMMa BceX HaOpaHHBIX O4KOB paBHa 90.

3. PaccMoTpeTh ciydail, Korjja y4eHUKOB IOPOBHY, @ YYaCTHUKH W3 BTOPOM
IKOJIbI HaOpanu d/2 oukoB. Torga MOXKHO TOKa3aTh, YTO OOIIEE YHCIO OYKOB,
HaOpaHHOE YYEHUKaMM W3 BTOPOM WIKOJbI paBHO d(d — 1/2), a U3 nepBor —

3d(d—1/2)
Otget: 1) 10; 2) 90; 3) Bce HaTypalibHBIC YHUCIIA.
3ananue 6

Psan nuudp naunnaercsc 1 9 7 5... Kaxnas nocnenyromas nudpa 3aaaercs
nocieaHe mudpoi cyMMBbI IpeIbIAYIUX YeThipex. Tak, naroi mudpoi Oyuer

2 (149+7+5=22).



MOCKOBCKASA HPEAITPOPECCHUOHAJIBHASA
OJIMMIINAJA HTKOJIbBHUKOB
MATEMATHUKA. OTBOPOUYHBIN DTAII

Bcerperutcst mu B 3T0M MOCIEI0BATEIbHOCTH:

1. nHabop mupp 1234;3269;

2. BropuuHo Habop 1 9 7 5;

3. Habop 8 19 77

Pemienue:

1) N3navanbHO Bce NUPPBI HEUETHBI, MOITOMY clieyroias iudpa Oyner yeTHa.
A mociie Hee CHOBa OyAyT YeThIpe HEUE€THBIC U PHI — KaxK1ast MoJydaeTcs,
KaK CyMMa OJJHOM 4€THOM U Tpex Heu€THBIX. [locnenoBarensHocTr 1234 u 3269
COJIEPIKaT MO JIBE YETHBIX ITU(GPHI HA YETHIPEX MECTaX.

2), 3): la. 3ameTuM, 4TO 3Hasi YEThIpe HUPPHI, MOKHO OJHOZHAYHO
BOCCTAHOBUTH LU(PPY mepes] 3TON YeTBEPKOH.

Bcero uerBépok 1udp KOHEYHOE YKCIIO0, TOATOMY KOTJIAa-TO OJTHA U3 HUX
MOBTOPUTCS. BOo3bMeEM MEpBBII MOMEHT, KOTA 3TO CIYYHIOCh. BoCcCTaHOBUM Y
o0eux yeTBEPoK nudpy nepea HuUMu. OHU OyIyT OAUHAKOBBIMU, TIOATOMY
MO>XHO OTCTYIUTb Ha OHY MO3UIMIO Ha3a]l U HAUTH MOBTOP paHbIIIE.
EnuHCcTBEHHOE UCKITFOUEHHE — €CJIM M3 OJIHOM YETBEPKH OTCTYIAaTh HEKYAA, TO
€CTh 3TO NepBas ueTBepka. 3HayuT, 1975 xorna-unlOyas noBroputcs. OTCTynuB
OT HEro Ha WIar Ha3aj, noayyuMm 3197.

Otget: 1) HeT; 2) na; 3) na.



