MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

10 kjacc
BUJIET 5 HINDP

3aIoIHsIeTCs OTBETCTBEHHBIM CEKPETAPEM

1. Kakux nesbix umces ot 1 1o 8 - 102 (Bk/iiounTesibio) GoJibllie U Ha CKOJILKO: COJIEPIKAIUX B CBOEt
3allICH TOJILKO Y6THBIe INMPhI WM COIEPIKAIINX B CBOE 3aIlICH TOJIBKO HEUETHBIE ITHMPHI?

. Hamer nee mmneitabie dbyuxmun f(x) n g(x) rakue, aro rpadurn y = f(x) ny = g(x) — napasuienbHbie
IpsiMble, He MapaJlie/ibHble ocsM KoopauHat. Haiiqure nanmenbinee sHauenue dynkiuu (g(z))? +
2f(x), eciiu naumenbiee snadenne dyukiuu (f(z))? + 2g(x) pasno 5.

. Vpasuenne 22 + ax + 5 = 0 uMeeT /1Ba Pa3IUIHLIX KOPHS T W To; IPU 3TOM

g2 20 o 250
PU19xd 7 1923

Haiinure Bce BO3MOXKHDIC 3HAUYCHUS A.

. Ha xaxkmoit u3 npsimbix © = 0 u x = 2 ormeueno 1o 62 Touku ¢ opjunaramu 1,2, 3, ..., 62. CkosbKu-
MU CIIOCOOAMU MOYKHO BBIOPAThH TPU TOYKHU U3 OTMEYEHHBIX 124 TaK, YTOOBI OHU ABJIAIUCH BEPITUHAMA
[PAMOYTOJILHOTO TPEyToJIbHUKA?

. B Bemykom gerwipéxyronbanke ABC' D nposejieHa juaroHaib B, 1 B KayKJIbIil U3 MOJTYI€HHBIX
tpeyrosibHUKOB ABD n BC'D Brmcana okpyKHOCTB. [Ipsimast, mpoxomsinas depe3 BepmuHy B u
IEHTP OJIHOI U3 OKpYyzKHOCTei, mepecekaeT cropony DA B Touke M. Ilpu stom AM = % uMbD = %
AnajiornvaHo, mpsiMasi, MPOXo/Isias depe3 BepiinHy [ ¥ IEHTDP BTOPOH OKPYZKHOCTH, HEpeceKaeT
cropony BC' B Touke N. Ilpu stom BN = % u NC = %

a) Haitninre oraomenne AB : CD.

6) Haiinmure nmuer cropon AB u C'D, eciin JONOJHATETHLHO U3BECTHO, YTO JIAHHBIE OKPYKHOCTH
KacaloTcs JIpyT JIpyTa.

. HazoBém paccmosaruem Mexay duciaMu MOJYJIb X pa3HOCTHU. V3BecTHO, 9TO CyMMa PacCTOSTHUIA
OT JIEBATH IIOCJIEJIOBATEJIbHBIX HATypPaJIbHBIX YUCEl JI0O HEKOTOPOro Yucja a paBHa 294, a cymma
PaCCTOSAHMIT OT ITUX YKe JEBATH YuCeI 10 HeKoToporo yuciia b pasua 1932. Hailijgure Bce BOZMOXKHbBIE
3HAYEHU @, €CJIM U3BECTHO, 4TO a + b = 256.

. B tpeyronbauke ABC' cropona AC pasua 6, a yron AC'B pasen 120°. OxkpyKHOCTH {2 pajmyca
V/3 kacaerca croporn BC' u AC tpeyronpanka ABC B Toukax K 1 L COOTBETCTBEHIHO U IEPECEKACT
cropony AB B toukax M u N (M nexur mexiay A u N) rak, uro orpe3ok M K napasienen AC.
Haiture muaer orpeskoB C'L, MK, AB u miomaab Tpeyroabanka AN L.
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MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

10 kjacc
BUJIET 6 HINDP

3aIoIHsIeTCs OTBETCTBEHHBIM CEKPETAPEM

1. Kakunx nesnsix uncen or 1 jgo 4 - 10% (BKJTIOUMTEIBHO) GOJIbIIE W Ha CKOJBKO: COIEPKAIUX B CBOE
3aIMCH TOJIBKO YETHBIE MUQPHI MK COMEPIKAIIMX B CBOEH 3aIMCH TOJIHLKO HEUYETHBIE TTUQPHI!

. Hamer nee mmneitabie dbyuxmun f(x) n g(x) rakue, aro rpadurn y = f(x) ny = g(x) — napasuienbHbie
IpsiMble, He MapaJlie/ibHble ocsM KoopauHat. Haiiqure nanmenbinee sHauenue dynkiuu (g(z))? +
8f(x), eciin naummenbiee snadenne dyukimn (f(z))? + 8¢g(x) pasno —29.

. Vpasuenne 22 + ax + 4 = 0 uMeeT /1Ba Pa3INYIHLIX KOPHS T W To; IPU 3TOM

, 20, 20

] — —% =25 — —%.
1 3 2 3
375 3y
Haitnure BCe BO3MOXKHBIE 3HAUECHU Q.

. Ha xaxkoit u3 npsmbix y = 0 u y = 2 ormeueno o 64 Touku ¢ aberuccavu 1,2, 3, ..., 64. CKobKuMI
crocobaMu MOYKHO BBIOPATb TPU TOYKH M3 OTMEYEHHBIX 128 Tak, 4TOObI OHM ABJISIIUCH BEPITUHAMMU
[PAMOYTOJILHOTO TPEyToJIbHUKA?

. B Bemykom gerwipéxyronbanke ABC' D nposejieHa juaroHaib B, 1 B KayKJIbIil U3 MOJTYI€HHBIX
tpeyrosibHUKOB ABD n BC'D Brmcana okpyKHOCTB. [Ipsimast, mpoxomsinas depe3 BepmuHy B u
IIEHTP OJIHOI M3 OKpYy:KHOCTel, mepecekaeT ctopory DA B touke M. Ilpu stom AM = % uMD = %.
AnajiornvaHo, mpsiMasi, MPOXo/Isias depe3 BepiinHy [ ¥ IEHTDP BTOPOH OKPYZKHOCTH, HEpeceKaeT
cropony BC' B Touke N. Ilpu stom BN = % u NC = g.

a) Haitninre oraomenne AB : CD.

6) Haiinmure nmuer cropon AB u C'D, eciin JONOJHATETHLHO U3BECTHO, YTO JIAHHBIE OKPYKHOCTH
KacaloTcs JIpyT JIpyTa.

. HazoBém paccmosaruem Mexay duciaMu MOJYJIb X pa3HOCTHU. V3BecTHO, 9TO CyMMa PacCTOSTHUIA
OT BOCHMU IIOCJIEJIOBATEbHBIX HATYPAJbHBIX YHUCE] 0 HEKOTOPOro 4ucjia a paBHa 612, a cymma
PaCCTOSAHMIT OT TUX YKEe BOCBMU YHCeN JI0 HeKoToporo uucia b pasua 240. Haiture Bce BO3MOXKHbBIE
3HaYEHUd a, eCJIi u3BecTHO, 9To a + b = 100,5.

. B mpeyrossuuke ABC' cropona BC pasua 4, a yron AC' B pasen 2?” OxkpyzxuocTs I' pamuyca 2v/3
kacaercss cropon BC' n AC tpeyronpauka ABC B Toukax K um L COOTBETCTBEHHO U II€PECEKAET
cropony AB B toukax M u N (M nexur mexiay A u N) rak, uro orpe3ok M K napasienen AC.
Haiture nuaer orpeskoB CK, MK, AB u miomaab Tpeyroyibauka C' M N.
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MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

10 kjacc
BUJIET 13 INDP

3aIo/IHAETCST OTBETCTBEHHBIM CEKPETapéM

. Hamer 2117 kapTovek, Ha KOTOPBIX HAIIMCAHBI HATYpaJsbHbIe drcsa oT 1 1o 2117 (Ha KaxK10il KapTovke
HAIIMCAHO POBHO OJIHO YKCJIO, TIPUTOM YHCJIa He MOBTOpsoTcst ). Tpebyercst BHIOpATh JiBe KApTOUKH,
JIJIsT KOTOPBIX CyMMa HAIMCAHHBIX Ha HUX dnces jgeanted Ha 100. CKOIBKIMEI CIIOCOOAME 9TO MOXKHO
caenarn?

. Hamer nee muneitabie dbyuxmun f(x) u g(x) rakue, aro rpadurn y = f(x) ny = g(x) — napajiesbHbie
npsiMbIe, He TapaJlIe/bHble ocsaiM KoopauHat. 3sectHo, uto rpaduk dynxmmu y = (f(r))? xkacaercs
rpaduka dbyukuun y = 11g(x). Haiiaure Bce snauenus A taxue, uro rpacduk dynxknuu y = (g(z))?
kacaercs rpacduka bysxiun y = Af(x).

Vpasuenue 22 + ax + 2 = 0 uMeeT JBa Pa3IMIHBIX KOPHS T U X9 IPU 3TOM

5 14 5 14
x1+_2 :iL'2—|-—2
) Ty

HaﬁﬂI/ITe BC€ BO3MOZKHbLIC 3HQ4YCHUA Q.

Haiiinre KOJIMYECTBO PA3IMIHBIX MPUBEIEHHBIX KBAJPATHBIX TPEXUICHOB (T.e. CO CTApIIUM KO-
durmenToM, paBHbIM 1) ¢ 1eabiMu KO3hUIMEHTaMEI TAKUX, YTO OHU UMEIOT JIBa PA3JIHIHBIX KODHS,
SABJIAIONINECS CTEIEHAMU YUCIa 7 C IeJBbIMA HeOTPHIIATeIbHBIMH TIOKa3aTeIaIMU, U IPU 9TOM UX KO-
5 PUIIEHTDI 110 MO0 He IpesocxonaT 343%.

. HMunaronaym AC' u BD dgerbipéxyronbuuka ABC D, BIUCAHHOTO B OKPYZKHOCTH, MEPECEKAIOTCA B
touke P. M3BecrHo, uTo paccrosinust or Touku P g0 cropon AB, BC', C'D, DA paBHbl 4, \/g, \/% n

84/ 13—9 COOTBETCTBEHHO (OCHOBAHUsI MEPIEHINKY/ISPOB, OMYIIEHHBIX U3 TOUYKH P Ha CTOPOHBI, JlexKaT

Ha 9TUX CTOPOHAX).
a) Haiimure oraomenne AP : PC.

6) Haitaure nymay auaronanun BD, eciau jponoaHATebHO n3BecTHO, 94T0 AC = 10.

HazoBéMm paccmoaruem Mexkiy duCIaMU MOJIYyJIb WX pa3HOCTH. V3BeCTHO, UTO CyMMa pPacCTOSHU
OT JIBAIIATH TIOC/IEIOBATE/IFHBIX HATYPAJbHBIX UHUCEN 10 HEKOTOpPOro uncia a pasHa 4460, a cymma
PaCCTOSHHMI OT STUX ¥Ke IBAIATH JUcelI 10 dncia a’ pasHa 2755. HaiianTe Bce BO3MOXKHbBIE 3HAUCHUS
a.

. Han mapasnenorpamym ABCD. Oxpyzxkuocth {2 ¢ amamerpoM 13 ommcana BOKPYT TPEYTOJIbHUKA
ABM, rine M — Touka mepecedeHus JuaroHaJieil JaHHoro napaJiiesiorpamma. () BTOpHIHO [epeceKkaeT
aya C'B u orpe3ok AD B Toukax E u K coorsercrBenno. [lymmna nyru AE B iBa pas3a 60JIbIIIe JTHHBI
jayru BM (nyru AE w BM He umetor o6mux Tovek ). lyimaa orpeska EM pasua 12. Haiijgure jymHbt
orpeskoB BC, BK u nepumerp Tpeyroibauka AK M.
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MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

10 kjacc
BUJIET 14 [IDP

3aIo/IHAETCST OTBETCTBEHHBIM CEKPETapéM

. Hamer 2414 kapTovek, Ha KOTOPBIX HAIIMCAHBI HATYpaJsbHbIE drcia oT 1 10 2414 (Ha KaxK 10l KapToUIKe
HAIIMCAHO POBHO OJIHO YKCJIO, TIPUTOM YHCJIa He MOBTOpsoTcst ). Tpebyercst BHIOpATh JiBe KApTOUKH,
JIJIsT KOTOPBIX CyMMa HAIMCAHHBIX Ha HUX dnces jgeanted Ha 100. CKOIBKIMEI CIIOCOOAME 9TO MOXKHO
caenarn?

. Hamer nee muneitabie dbyuxmun f(x) u g(x) rakue, aro rpadurn y = f(x) ny = g(x) — napajiesbHbie
npsiMbIe, He TapaJlIe/bHble ocsaiM KoopauHat. 3sectHo, uto rpaduk dynxmmu y = (f(r))? xkacaercs
rpacduka bynkiun y = —8¢g(x). Haiiure Bee 3nadenus A taxue, uto rpaduk dbynkiun y = (g(z))?
kacaercs rpacduka byuxiun y = Af(x).

Vpasuenue 22 + ax + 3 = 0 uMeeT JBa Pa3IMIHBIX KOPHS T U X9 IPU 3TOM

, 99, 99

- - =1y — —.
Yoo2a2 7 21}

HaﬁﬂI/ITe BC€ BO3MOZKHbLIC 3HQ4YCHUA Q.

Haiiiure KOJIMYECTBO PA3IMIHBIX MPUBEIEHHBIX KBAJPATHBIX TPEXUICHOB (T.e. CO CTAPIIUM KO-
urmenToM, paBHbIM 1) ¢ 1eabiMu KO3hQUIMEHTaMEI TAKUX, YTO OHU UMEIOT JIBa PA3JIHIHBIX KODHS,
SABJIAIONINECS CTEIEeHAMU YUCIa D C IeJBIMA HeOTPHIIATeTbHBIMHE TIOKa3aTeIaIMU, U IPU 9TOM UX KO-
5 PUIIEHTDI 110 MO0 He mpesocxonaT 125%.

. HMuaronaym AC' u BD dgerbipéxyronbuuka ABC D, BIUCAHHOTO B OKPYZKHOCTH, MEPECEKAIOTCA B
touke P. VI3BecTHO, 4TO paccrosuus or Toukn P 1o cropon AB, BC, CD, DA pasust 5, v/3, % u

5\/5 COOTBETCTBEHHO (OCHOBAHUS TEPIIEH/IUKYJ/ISIPOB, OIYIIEHHBIX U3 TOYKH P Ha CTOPOHBI, JIEZKAT

Ha 9TUX CTOPOHAX).
a) Haiimure oraomenne AP : PC.

6) Haitaure nymny auaronanun BD, ecu JOMOTHATENLHO n3BecTHO, 94T0 AC = 12.

HazoBéMm paccmoaruem Mexkiy duCIaMU MOJIYyJIb WX pa3HOCTH. V3BeCTHO, UTO CyMMa pPacCTOSHU
OT JBAJIIIATHU TIOCIEIOBATE/BHBIX HATYPAJIbHBIX UUCENT 0 HEKOTOPOTO dmucia a paBHa 360, a cymma
PACCTOSHHII OT STHUX ¥Ke JABaJAIATH JIcesl 10 Jucia a’ pasHa 345. HaitanTe Bce BO3MOYKHBIE 3HAUCHUS
a.

. Han mapasmemorpamm ABC' D. OxkpyzkHOCTB §2 ¢ tnamMeTpoM 5 ommcaHa BOKPYT Tpeyroabanka ABM
riae M — Touka mepecevdeHus UaroHaJeil TaHHOro rnapaJuiesiorpaMmMa. ) BTOPUYHO TepeceKaeT JIyd
CB u orpe3ok AD B toukax F u K coorBercrBenno. [nuna ayru AE B aBa pasa OOJIbIIE JIJIMHBI
jayru BM (nyru AE u BM ue umeror obmux Tovek). imua orpeska EM pasua 4. Haitjure jymHb!
orpeskoB BC, BK u nepumerp Tpeyroibaunka AK M.
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Pusrex—2018. Buinersr 5—6. Pemmenune

BIJIET 5

1. Kakux nesbix uuces ot 1 1o 8 - 102 (BkiiiounTesibio) GoJibllie U Ha CKOJILKO: COJIEPIKAIUX B CBOEl
3AIMMCH TOJIBKO YETHBIE MUMPHI WK COJEPIKAIINX B CBOEH 3aIlMCU TOJHKO HEUIETHBIE ITU(PHI !
521 —5
4
Pentenue. Paccmorpum k-snaunsie uncia (1 < k < 20). KosmuecTBo dncest, cCOCTOANUX TOJBKO U3
HeudTHLIX 1udp, paBHo H* (Ha KazKIyro u3 k HO3UIHMIT MOKHO BBIOpaTh Jobyto u3 madp 1, 3, 5, 7,
9); KOJIMYECTBO HWHCEN, COCTOANIMX TOJBKO M3 46THBIX nudp, pasHo 4 - 5*~! (ma mepsyio mosuimio
MOKHO BBIOpaTh Jit00yto us3 nudp 2, 4, 6, 8, a Ha ocraBiIuecs mo3uiun — Jirodyw u3 mudp 0, 2, 4, 6,
8). CrenoBaTebHO, k-3HATHBIX YHCET, COIEPIKAIINX B CBOEIl 3aIMCH TOJLKO HEYETHBIE THdPHI, HA
5% — 4. 51 = 5F~1 Gompime, yem Umcest, comep KANTAX B CBOEH 3aIMCH TOJIBKO YETHLIE IHQPHI.

OTBerT: guces, cojepKalmx TOJbLKO HeUYETHBIE UM PbI, OOJIbIIe Ha

Paccmorpum 21-3naunble gncia, ne npesocxoagmue 8 - 1020, Yuces, 3anmcanHbIX TOIBKO HEISTHLIME
7 Y

nudpamu, cpen Hux 4 - 520 a umces, sanmcaHHBIX TOIBKO 4éTHBIME Iudpamu — 3 - 520 + 1 (me

3abblBaeM ydecThb camo uucio 8 - 10%0).

NTax, qmces1, 3alMCAHHBIX TOJIBKO HeUSTHBIME I paMu, 6oibiie Ha 1+5+524+5% 4. . 45194520 -1 =
521 -1 521 -5
AN
5—1 4
2. Jlanbl e suneiinbe dyukinun f(z) u g(z) Takue, aro rpabukn y = f(x) uy = g(x) — napaiejbHbie
npsiMble, He MapaJliejibHble ocgM Koopauuat. Haiiure nanmenbinee snadenue dynkiuu (g(z))? +
2f(z), ecu naumenbinee snavenue dpynkiun (f(x))? + 2g(x) pasno 5.

OrBet: —7.

Pemennue. [Iycrs f(z) = ax + b, g(z) = ax + ¢, tne a # 0. Pacemorpum h(z) = (f(z))? + 29(z).
PackpsiBast ckoOku, noayuaem h(x) = (ax+b)*+2(ax+c) = a*z*+2a(b+ 1)z +b*+2c. 'paduk y =
h(x) —s10 mapaboia ¢ BeTBsIMU BBEPX, MUHUMAJILHOE 3HAYECHUE IPUHUMACTCA B Bepiinte. AGcruccoii
BEPIIUHbBI ABJIACTCS Ty = —bTTl; Op/IMHATA BEPIMHBI paBHa h (1) = —2b — 1 4 2c¢.

AHAaJIOrH1HO 10Ty HaeM, 4To MUHUMAJIbHOE 3Havenue oipaxkenus (g(x))?+2f(x) pasno —2c—1+2b.
Bamernm, 9TO CyMMa STHX JBYX MUHUMAJIHHBIX 3HAUCHUIT PaBHA —2, CJIEJIOBATEIBHO, €CJIU OJHO W3
9TUX MIUHUMAJIbHBIX 3HaYEHNI paBHO D, TO BTOPOEe paBHO —2 — 5 = —7.

3. Vpasuenue 22 + ax + 5 = ( uMeer 1Ba PA3IUYIHLIX KOPHS T U To; IPU 3TOM

, 250 ., 250

T+ —— =75+ ——.
PU19xd 7?7 1923
Haiinure Bce BO3MOXKHDIC 3HAYCHUAS A.

OTBer: a = 10.

Pemenue. /Is cymecrBoBannst KOpHel ypaBHEHUS €ro JUCKPUMHUHAHT JIOJ2KEH OBbITH [OJIOKUTEJIEH,

orkyna a? — 20 > 0. Ilpu sTom yciosun no teopeme Buera 11 + 19 = —a, 1179 = 5. Torma a7 +
2

1120 + 23 = (21 + 22)" — 1115 = a® — 5.

[Ipeobpaszyem gaHHOE PABEHCTBO:

250 3 — a3 250 (1 — x9) (22 + 2129 + 22
ﬁ_‘”g L2 2:0@(951—1‘2)(951—1—%)-1— (1 2>(1 172 2)

250 —0.
19 2% 19 (212)”

HOCKOHbe KOPHU Pa3JIMIHBI, T1 — X9 7é 0. PaS,ZLQJII/IB obe JacTu Ha T1 — To U IIOACTaBJIAA YKa3aHHbIC

2_
BBIIIIE 3HAUYEHUS, TIOJIyIaeM —a + % - “1255 =04 2a%2—19a — 10 =0, orkyna a = 10 wm a = —0,5.

HepasenctBy a? — 20 > 0 ynosieTBopsgeT ToIbKo a = 10.
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Pusrex—2018. Buinersr 5—6. Pemmenune

4. Ha waxoit u3 npsiMbix £ = 0 u x = 2 orMeueno 1o 62 Touku ¢ opjaunaramu 1,2, 3, ..., 62. CkoJbKu-
MU CIIOCODAMU MOYKHO BbIOpAThH TPU TOUKU U3 OTMEUYEHHDBIX 124 TaK, YTOOBI OHU SABJIAIUCH BEPITUHAMA
PSMOYTOJIBHOTO TPEYyTOJbHUKA?

OTBeT: 7908.
Pemenne. EcTh 1Be BO3SMOXKHOCTH.

1) F'unorerysa TpeyroabHUKA JIEKUT HA OJHOI U3 MPSMBIX, & BEPIIIHA IIPAMOrO yIjia — Ha BTOPOI
npsimoii. [lycrs ABC' — maHHBIH TpeyTroJbHUK ¢ MpsiMbIM yrjioM 1pu Beprmuae C', C'H — ero BbICO-
Ta, OIyIIeHHas Ha IUIOTeHy3y. V3 mpornopruoHabHOCTH OTPE3KOB IPSIMOYTOJIBHOIO TPEYTOJIbHUKA
nosnydaem, uro CH? = AH - BH, te. AH - BH = 4. Ilockoneky AH u BH — menble uncia, To
BO3MOKHBI ciieytorue ciaydan: AH = BH =2, AH=4uw BH =1, AH=1u BH = 4.

B nepBom u3 aTux ciyuaes runorenysy AB, paBHYO 4, MOXKHO PacIoiokuTh 58 -2 = 116 crocobamu
(mo 62 — 4 crocobOB PACIIOIOXKEHHsT Ha KAYKJIONH U3 JBYX JAHHBIX HPSMBIX), IIPH 9TOM IOJIOKEHUE
BeprHbl C' OIpeie/seTcs: OJJHO3HAYHO.

Bo BropoM u Tperbem ciiydasx JyinHa TUIOTeHY3bl paBHa b, 1 €6 MOXKHO PaciooKuTh 2(62—5) = 114
criocobamu. J[rst KaryK710ro OJIOKEHUs THIIOTEHY3bI CYIIECTBYET JIBa CIIOCO0a pa3MeEIeHNs] BEPITIHHBI
— nosrydaeM 2 - 114 = 228 crocoboB.

2) OuH U3 KaTeTOB TPEyroJbHUKa (Ha30BéM ero BC') nmeprneH nKy IsipeH JaHHBIM IPAMBIM, 8 BTOPOIl
karer (AC) jiexkuT Ha ONHON U3 JaHHBIX TpsMbIX. Toraa mosoxkenune karera BC' MOXKHO BBIOpATh 62
criocobamvu. st Kaxkoro BapuaHTa pactoJioxkenusi kareta BC' Bepminay A MOYXKHO PACIOJIOXKUTD
122 criocobamu (TTOXOSAT BCe TOUKU KpoMe yxKe BeiOpanHbix B u C') — Beero Beixoaut 62-122 = 7564
CTI0CO0OB.

Nroro nosryaaem 116 4 228 4+ 7564 = 7908 criocoboB.

5. B Beimykiom gersipéxyronpauke ABCD tposesena jquarouaib BD, n B KaXK bl U3 MOy ICHHBIX
tpeyrosibHUKOB ABD u BC'D Brmcana okpyKHOCTB. [Ipsimast, mpoxomsias depe3 BepmuHy B u
IEHTP OJTHOI U3 OKpYy2KHOCTeI, mepecekaeT cropony DA B Touke M. Ilpu stom AM = % uMD = %
AnHajiornvaHo, mpsiMasi, MPOXo/Isinas depe3 BepiiuHy [ U IEHTDP BTOPOH OKPYZKHOCTH, HEpeceKaeT
cropony BC' B Touke N. Ilpu stom BN = % u NC = %

a) Haitnnre oraomenne AB : CD.

6) Haitnure nimuer cropon AB u CD, ecin JONOJHATETHLHO U3BECTHO, YTO JIAHHBIE OKPYKHOCTH
KacaloTcs JIpyT JpyTa.

OtrBer: a) AB:CD =4:5 AB=4,CD =5.

Pemenne. a) Tak kak Guccekrpuca TpeyrojabHUKa JEJUT €ro CTOPOHY ITPOIOPIMOHAIBHO JIBYM
npyrum croporam, AB : BD = AM : MD =2:3u BD : DC' = BN : NC' = 6 : 5. CieoBaresbHo,
AB:CD:§~§:4:5.

6) O6o3HAUNM TOYKH KacaHWs OKPY’KHOCTH, BIIHCAHHON B TpeyrosbHuk ABD, ¢ ero croponamu AB,
AD, BD uepe3 P, ', K cOOTBEeTCTBEHHO; TOYKHM KacaHUsI OKPY?KHOCTH, BIIMCAHHON B TPEYTOJbHUK
BCD c ero croponavu BC', CD, BD — uepes @, E, K cooTBeTcTBEHHO (110 YCJIOBUIO TOYKA KACAHS
co croponoit BD obrast).

IIycts BK = x, KD = y. lcnionb3ys paBeHCTBO OTPE3KOB KacaTeIbHO, ITPOBEJIEHHBIX K OKPYKHO-

CTH U3 OJHON TOYKH, HOJyIaeM COOTHOIIECHUST

BQ = BP = BK =x, DF = DE = DK =y, AFF = AD — DF =4 —y, AP = AF = 4 —y,

CQ=BC-BQ=5—2,CE=0Q=5—2, AB=AP+PB=4+x—y,CD=5—x+y.

gHyHKTe a) 6b110 TosTydeHo, uto AB : CD = 4 : 5, orkyjia gfﬂ = %, x = y. Torna AB = 4,
D =5.
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6. HazoBéMm paccmosaruem MexKTy ducjaMu MOJYJIb MX pa3HOCTH. 3BeCTHO, 9TO CyMMa PacCTOSTHUIA
OT JIEBATH IIOCJIEJIOBATE/ILHBIX HATYpPaJbHBIX YUCE]T JIO HEKOTOPOro 4Yucja a pasHa 294, a cymma
PACCTOSAHMI OT 9THX Ke JEBATH YnCesI 10 HeKoToporo unciia b pasua 1932. Hailimure Bce BO3MOXKHbBIE
3HAYEHUS @, €CJIU U3BECTHO, ITO a + b = 256.

- =44
OTBert: a = % a= 7;”.

Pemenne. O6o3HaMM JaHHBIE TOC/IEI0BATEIbHBIE HATYpaJIbHbIe ducaa depe3 k, k + 1,... k + 8.
Bamerum, 4TO ecM HEKOTOPOe YUC/IO JIEXKUT Ha orpeske |[k; k + 8], To cymMma paccrosiHuii or Hero
JIO JIAHHBIX JIEBATH YUCEJI He ITPEBOCXO/IUT g -8 = 36 (cymma paccTosHuii JI0 JBYX KPalHUX qUCE]T
B TOYHOCTH paBHa 8, cyMMa paccTtogHuit 10 k + 1 u k + 7 He mpeBOCXOIUT 8, CyMMa PACCTOSTHUIA
1o k+ 2 u k + 6 TakxKe He IPEBOCXOIUT 8 U T.JI.; paccTodgrue ;10 k + 4 He MPEeBOCXOIUT IT0JIOBUHBI
JUTMHBI OTPe3Ka MeXK Iy KpaitHumu duciamu, T.e. 4). CiieoBaresibHo, ducia a u b JiexkaT BHE OTPe3Ka
[k; k + 8]. Torga cymma paccTosHUN OT YHC/Ia @ J0 KayKJO0r0 U3 JIAHHBIX [OCJIEJI0BATEIBbHBIX YUCel
BoIpazkaercs opmyioit [9a—k—(k+1)—...—(k+8)| = 9la—k—4|. Ananoruano, cymma paccTosHuil
or [dncia b 710 KaxKa0ro u3 paHHbX ducest paBHa 9|b — k — 4. Tlosmy1uaem cucremy ypaBHeHUi

9a — k — 4| = 294, la — k — 4] = 322,
9b—k —4] =1932, & ¢ |b—k—4]=2142,
a+b=256 a+ b= 256.

PaccmoTpuMm 4derhipe cirydasi PaCKpbITUsT MOJLYJIS.

1) O6a uucsia a u b jexkar cupasa ot orpeska [k; k + 8]. Torma

a—k—4=32% a =37,
b—k—4=2142, & b=219,
a+b=256 k=3

Bsuy Toro, uto k 0/2KHO OBITH HATYPAJBHBIM YUCIOM, STOT CJIy4ail HE TOJIXOJINT.

2) Oba uucia a u b gexar ciesa or orpeska |[k; k + 8]. Torma

—a+k+4 =322, a =219,
—b+k+4=2142, & (b=23T,
a+b=256 k= 2472

DTOT cirydail TaK»Ke He ITOJIXOJIUT.

3) Yucno a nexut cnpasa, a b — ciaeBa ot orpeska |k; k + 8]. Torma

a—k—4=323 a=251%,
—b+k+4=2142, & {b=43,
a-+b=256 k = 215.

4) Yucyo b nexut crpasa, a a — cjieBa oT orpeska [k; k + 8]. Torma

—a+k+4:32§, a:4%7

b—k—4=2142, & (b=2512

a+ b= 256 k = 33.
Nrak, BOBMOXKHBI JBa CJIydas: a = 4% = %, a= 251% = 7%
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7. B tpeyrombauke ABC cropona AC pasna 6, a yron AC'B pasen 120°. OxpyzxuOCcTb ) pajmyca
/3 kacaercs cropon BC' u AC tpeyronbanka ABC B Toukax K u L COOTBETCTBEHHO H IE€PECEKAET
cropony AB B toukax M u N (M nexur mexiay A u N) rak, uro orpesok M K napasienen AC.
Haiture nusaer orpeskoB C' L, MK, AB u miomaab Tpeyroiabauka AN L.

OtBer: CL =1, MK =3, AB =213, SpaLy = 12:2\5

Pemenune. O6o3naunmM 1eHTp OKPYKHOCTH depe3 (), OCHOBAHME BBICOTHI TPEYTOJILHUKA, IIPOBEIEHHOM
u3 Beprmabl C, yepes H, a yron BAC 4epes a.

Hentp OKpy»KHOCTH, BIIMCAHHON B yTOJI, JIEXKUT Ha OUCCEKTpHce 3Toro yria, nodromy LOCL =
%AACB = 60°. Tak Kak pajuyc, NPOBEJACHHBIN B TOUKY KacaHUs, IEPICHINKYIIPEH KacaTeIbHOI,
10 CL = OLctg ZOCL = /3 - \/ig = 1. [lo cymme yryioB uerbipéxyroibunka OLC'K #Haxomaum, 910
ZLOK = 60°.

[Mockomeky OL L ACu MK || AC, 10 OL 1 MK. Tpeyrosbuuk MOK paBHOGeIpEHHBII, BBICOTA B
HEM siBJIsIeTCsT OuccexkTpucoit, 3aaunt, ZMOK = 2/LOK = 120°. Orcioga MK = 2-MO-sin 60° = 3.

ZMOL = %AM OK = 60°, MO = LO, cnenosarenbuo, Tpeyrojbuuk MOL — paBHOCTOPOHHWUIA,
/ZMLO = 60°, ML = +/3. Torna ZALM = ZALO — ZMLO = 30°.

Paccmorpun Tpeyroapruk ALM. Tlo Teopeme kocumycos momydaeM, ato AM? = AL? + LM? — 2 -
AL-LM -2 =13.

ITo Teopeme o KacaTenbHol u cekymieit AL? = AM-AN, orkyna AN = j—% Y tpeyroabuukoB ALM u
ALN ob1miast BbICOTA, TPOBEJIEHHAS U3 BEPIIUHBI L, TIO3TOMY UX ILJIOMIAJIA OTHOCATCS KaK OCHOBAHUSI,

T.e. Kak AM : AN. CieoBaresibHO, SAALN = SAALM i—% = % - AL - LM - sin 30° - % = %ﬁ

Tax kaxk KM || AC, tpeyronsauku BK M u BC A 110106HbI, Tipu 9T0M K03 duimenT mopodust paBeH

) _ 9. BM _ 1 BA-VI3 _ 1 _
KM :CA=3:6. Orciona ciejyer, 4to 1 = 5, > gi— = 5, AB = 2V/13.
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BUNJIET 6

1. Kakwnx nesnsix uncen or 1 jgo 4 - 10% (BKJTIOUMTEIBHO) GOJIbIIE W Ha CKOJBKO: COIEPKAIUX B CBOE
3aIMCH TOJIBKO YETHBIE MUQPHI WK COMEPIKAIIMX B CBOEH 3aIMCH TOJIHLKO HEUYETHBIE TUQPHI!

526 — 5

4
Pemtenue. Paccmorpum k-snaunbie uncia (1 < k < 25). KosmuectBo ducest, cOCTOANUX TOJBKO U3
HeudTHLIX 1udp, paBHo H* (Ha KazKIyro u3 k HO3UIHMIT MOKHO BBIOpaTh Jobyto u3 madp 1, 3, 5, 7,
9); KOJIMYECTBO HWHCEN, COCTOANIMX TOJBKO M3 46THBIX nudp, pasHo 4 - 5*~! (ma mepsyio mosuimio
MOKHO BBIOpaTh Jit00yto us3 nudp 2, 4, 6, 8, a Ha ocraBiIuecs mo3uiun — Jirodyw u3 mudp 0, 2, 4, 6,
8). CrenoBaTebHO, k-3HATHBIX YHCET, COIEPIKAIINX B CBOEIl 3aIMCH TOJLKO HEYETHBIE THdPHI, HA
5% — 4. 51 = 5F~1 Gompime, yem Umcest, comep KANTAX B CBOEH 3aIMCH TOJIBKO YETHLIE IHQPHI.

OTBerT: guces, cojepKalmx TOJbLKO HeUYETHBIE UM PbI, OOJIbIIe Ha

PaccmoTpuM 26-30a9nbIe gcIa, He Ipesocxoantye 4 - 102, Yuces, 3aImcalubIX TOJBKO HEIETHLIME
nudpamu, cpeJu HEX 2-5%° a "uce)1, 3alMCaHHbIX TOJBKO Y6THBIME IudpaMu — -5%° +1 (He 3abbiBaem
yaecThb camo uucyo 4 - 10%9).

ITaK, uncest, 3alMCAHHBIX TOJILKO HEUSTHBIME Indpamu, 60sbire Ha 14+5+52+53 4. . 452455 1 =
526 -1 526 -5
T =272
5—1 4
2. Jlanbl e suneiinbe dyukinun f(z) u g(z) Takue, aro rpabukn y = f(x) uy = g(x) — napaiejbHbie
npsiMble, He MapaJliejibHble ocgM Koopauuat. Haiiure nanmenbinee snadenue dynkiuu (g(z))? +
8f(z), ectu nammenpinee snadenne dpynkimu (f(x))? + 8¢g(x) pasro —29.

OrBet: —3.

Pemenne. [Iycrs f(z) = ax + b, g(z) = ax + ¢, tne a # 0. Pacemorpum h(z) = (f(z))? + 8¢g(z).
PackpsiBast ckoOku, noayuaem h(x) = (ax+b)*+8(axr+c) = a*z*+2a(b+4)x +b*+8c. 'paduk y =
h(x) —s10 mapaboia ¢ BeTBsIMU BBEPX, MUHUMAJILHOE 3HAYECHUE IPUHUMACTCA B Bepiinte. AGcruccoii
BEPIIUHDI ABJIACTCS Ty = —17%4; Op/IMHATA BEPIUHBI paBHa h (1) = —8b — 16 + 8c.

AHaJIOru1HO 10Ty YaeM, 9T0 MEHUMAJIbHOE 3Havenue Boipazkenus (g(x))?+2f(x) pasno —8c—16+8b.
BamernM, 4To CyMMa THX JIBYX MUHUMAJIbHBIX 3HAYEHUI paBHa —32, CJIeI0BATENHHO, €I OJIHO 13
9TUX MIUHUMAJIBHBIX 3HaYeHN paBHO —29, TO BTOpoe paBHO —32 + 29 = —3.

3. Vpasuenue 22 + ax + 4 = ( uMeer 1Ba PA3IMYIHLIX KOPHS T U To; IPU 3TOM

, 20, 20

T{i— —% =Ty — —5.
1 3 2 3
375 3y
Haitnure Bce BO3MOXKHBIE 3HAUECHHIS (.

OTBeT: a = —10.

Pemenune. /Iis cymecrBoBannst KOpHel ypaBHEHUS €ro JUCKPUMHUHAHT JIOJ?KEH OBbITH [OJIOKUTEJIEH,

otkyna a? — 16 > 0. Ilpu sTom yciosun no teopeme Buera 11 + 19 = —a, 1179 = 4. Torma a3 +
2

T1To + 23 = (21 + 12)" — 1119 = a® — 4.

[Ipeobpaszyem gaHHOE PABEHCTBO:

20 23— a3 20 (11 — 2 2
x%—gjg__.u:0(@(%1_1,2)(%1_’_‘%2)_ (-Tl x2)($1+$1$2+$2)

= 0.
3 il 3 (z129)°

HOCKOHbe KOPHU Pa3JIMIHBI, T1 — X9 0. PaS,ZLQJII/IB obe JacTu Ha T1 — To U IIOACTaBJIAA YKa3aHHbIC

BBIIIE 3HAYEHUS, TTOJIydaeM —a — % . “214 =0« 5a% 4 48a — 20 = 0, orkyna a = —10 nm a = 0,4.
Hepasenctsy a? — 16 > 0 ygoBierBopser TOabKo a = —10.

© MOTH, 2018



Pusrex—2018. Buinersr 5—6. Pemmenune

4. Ha xkaxkoit u3 npsmbix y = 0 u y = 2 ormeueno o 64 Touku ¢ abermccavu 1,23, ..., 64. CKOTbKUMI
crocobaMu MOYKHO BBIOPATb TPU TOYKH M3 OTMEYEHHBLIX 128 Tak, 4TOObI OHM ABJISIINCH BEPIIMHAMU
MPSMOYTOJIBHOTO TPEyToJbHUKA?

OTBer: 8420.
Pemenne. EcTh 1Be BO3SMOXKHOCTH.

1) Funorerysa TpeyroabHUKA JIEKUT HA OJHOIM U3 MPSMBIX, & BEPIIIHA IPAMOrO yIjia — Ha BTOPOI
npsimoii. [lycrs ABC' — maHHBIH TpeyroJbHUK ¢ MpsiMbIM yrjioM 1pu Beprmuae C', C'H — ero BbICO-
Ta, OIyIIeHHas Ha IUIOTeHy3y. V3 mpornoprnoHabHOCTH OTPE3KOB IPSIMOYTOJIBHOIO TPEYTOJIbHUKA
nosnydaem, uro CH? = AH - BH, re. AH - BH = 4. Ilockoneky AH u BH — menble uncia, To
BO3MOKHBI ciieytorue ciaydan: AH = BH =2, AH=4uw BH =1, AH=1u BH = 4.

B nepBom u3 aTux ciyuaes runorenysy AB, paBHyO 4, MO2KHO pacrookuTh 60 -2 = 120 crocobamu
(mo 64 — 4 crocobOB PACIIOIOXKEHHsT Ha KAYKJIONH U3 JIBYX JAHHBIX HPSMBIX), IIPH 9TOM IOJIOKEHUE
BeprHbl C' OIpeie/seTcs: OJJHO3HAYHO.

Bo BropoM u Tperbem ciiydasix JIinHa THIOTeHY3bl paBHa 5, U €6 MOXKHO pacrnookuTh 2(64—5) = 118
criocobamu. J[rst KaryK710ro OJIOKEHUs THIIOTEHY3bI CYIIECTBYET JIBa CIIOCO0a pa3MeEIeHNs] BEPITIHHBI
— nosrydaeM 2 - 118 = 236 crocoboB.

2) OuH U3 KaTeTOB TPEyroJbHUKa (Ha30BéM ero BC') nmeprneH nKy IsipeH JaHHBIM IPAMBIM, 8 BTOPOIl
karer (AC) jiexKUT Ha OHON U3 JaHHBIX TpsiMbIX. Torma nosoxkenne karera BC' MOXKHO BBIOpaTh 64
criocobamvu. st Kaxkoro BapuaHTa pactoJioxkenusi kareta BC' Bepminay A MOYXKHO PACIOJIOXKUTD
126 criocobamu (TTOXOSAT BCe TOUKU KpoMe yxKe BiOpanHbix B u C') — Beero Beixoaut 64-126 = 8064
crioco0a.

Nroro momyuaem 120 4 236 + 8064 = 8420 criocoboB.

5. B Beimykiom gersipéxyronpauke ABCD tposesena jquarouaib BD, n B KaXK bl U3 MOy ICHHBIX
tpeyrosibHUKOB ABD u BC'D Brmcana okpyKHOCTB. [Ipsimast, mpoxomsias depe3 BepmuHy B u
IEHTP OJIHO# M3 OKpYy KHOCTel, mepecekaeT ctopony DA B touke M. Ilpu stom AM = % uMD = %.
AnHajiornvaHo, mpsiMasi, MPOXo/Isinas depe3 BepiiuHy [ U IEHTDP BTOPOH OKPYZKHOCTH, HEpeceKaeT
cropony BC' B Touke N. Ilpu stom BN = % u NC = g.

a) Haitnnre oraomenne AB : CD.

6) Haitnure nimuer cropon AB u CD, ecin JONOJHATETHLHO U3BECTHO, YTO JIAHHBIE OKPYKHOCTH
KacaloTcs JIpyT JpyTa.

OrBet: a) AB:CD =5:6;6) AB=5,CD =6.

Pemenne. a) Tak kak Guccekrpuca TpeyrojgbHUKa JEJUT €ro CTOPOHY ITPOIOPIMOHAIBHO JIBYM
npyrum croporam, AB : BD = AM : MD =5:2u BD : DC' = BN : NC' =1 : 3. Cienosare/bHo,
AB:CD:g~%:5:6.

6) O6o3HAUNM TOYKH KacaHWs OKPY’KHOCTH, BIIHCAHHON B TpeyrosbHuk ABD, ¢ ero croponamu AB,
AD, BD uepe3 P, ', K cOOTBEeTCTBEHHO; TOYKHM KacaHUsI OKPY?KHOCTH, BIIMCAHHON B TPEYTOJbHUK
BCD c ero croponavu BC', CD, BD — uepes @, E, K cooTBeTcTBEHHO (110 YCJIOBUIO TOYKA KACAHS
co croponoit BD obrast).

IIycts BK = x, KD = y. lcnionb3ys paBeHCTBO OTPE3KOB KacaTeIbHO, ITPOBEJIEHHBIX K OKPYKHO-

CTH U3 OJHON TOYKH, HOJyIaeM COOTHOIIECHUST

BQ = BP = BK =x, DF = DE = DK =y, AFF = AD — DF =5 —y, AP = AF =5 —y,

CQ=BC-BQ=6—2,CE=0Q=6—2, AB=AP+PB=5+2x—y,CD=6—2x+y.

gHyHKTe a) 6b110 TosTydeHo, uro AB : CD = 5 : 6, orkyja gfz;z = %, x = y. Torna AB = 5,
D =6.
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6. HazoBéMm paccmosaruem MexKTy ducjaMu MOJYJIb MX pa3HOCTH. 3BeCTHO, 9TO CyMMa PacCTOSTHUIA
OT BOCBMU IIOCJIEIOBATE/IbHBIX HATYPaJbHBIX YHCEN JIO HEKOTOpPOTo 4Ymcsja a paBHa 612, a cymma
PaCCTOAHMI OT TUX KEe BOCBMU JHCEN JI0 HeKOToporo uucia b pasua 240. Haiture Bce BOZMOXKHbBIE
3HAYEHUS @, €CJIU U3BeCTHO, uTo a + b = 100,5.

OtrBeT: a = 27, a = —3.

Pemenne. Obo3HaunM JaHHBIE TOC/IEI0BATEIbHBIE HATYpaJIbHbIe dncaa depe3 k, k + 1,... k + 7.
Bamerum, 4TO eciM HEKOTOPOe YUC/IO JIEXKUT Ha orpeske |[k; k + 8], To cymMma paccrosiuii or Hero
JIO JIAHHBIX BOCBMU YHCEJI HE MPEBOCXOAUT 4 - 7 = 28 (cyMMa paccTOsiHUi J10 JBYX KPAWHUX YUCEs B
TOYHOCTH paBHa 7, cyMMa, paccrosnuii 10 k+1 u k46 ne npeBocxoauT 7, cyMMa paccTosuuit 10 k —+ 2
u k + 5 takxke He npeBocxoaut 7 u T.71.). CraegoBaresnbHo, ducia a u b exar Bue oTpeska [k; k+ 7).
Torma cymMa paccTOsTHUI OT YUCIa ¢ JI0 KazKJI0T0 U3 JIAHHBIX TOC/IE0BATE/TbHBIX THCE]T BBIPAYKAeTC s
dbopmymoit [8a —k — (k+1) — ... — (k+7)| = 8la — k — 3,5|. Anajorun4mno, cymMmMa pacCTOSHUNA OT
qrcsa b 710 KaxXKJI0ro u3 JaHHbIX dnces pasHa 8|b — k — 3.5|. Tlosyuaem cucremy ypaBHeHwit

8la — k — 3,5 = 612, la — k — 3,5 = 76,5,
8jb—k—35] =240, << |b—k—35|=30,
a+b=1005 a+b=100,5.

PaccmoTpuMm dernipe cirydas PaCKpbITUST MOJLYJIS.

1) Ob6a uncna a u b jgexar cupasa ot orpeska |k; k + 7]. Torga

a—k—3,5="7605, a =735,
b—k—35=30, <<{b=27,
a+b=1005 k= —6,5.

BBI/I,ZLy TOro, 9To k JOJIZKHO OBITD HaTypaJIbHbIM 9HUCJIOM, 93TOT cnyqaﬁ He IMoAXOJUT.

2) Ob6a [ucia a u b sexxar cieBa ot orpeska [k; k + 7). Torma

—a+k+3,5="76,5, a =27,
—b+k+ 3,5 =30, & < b=1735,
a+b=100,5 k = 100.

3) Yucso a nexut cupasa, a b — ciaesa ot orpeska [k; k + 7]. Torma

a—k—35="7605, a = 103,5,
b+ k+35=30, <{b=-3,
a+b=100,5 k= 23,5.

DTOT ciIydail TaK»Ke He ITOJIXOJIUT.

4) Yucio b nexur cupasa, a a — ciesa ot orpeska [k; k + 7]. Torga

—a+k+3,5=76,5, a = —3,

b—k—3,5=30, < ¢ b=103,5,

a-+b=100,5 = 70.
Nrak, BO3BMOXKHBI JBa ciiydas: a = —3, a = 27.
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7. B tpeyronbauke ABC cropona BC' pasna 4, a yron ACB pasen %’T Oxkpyzxnocts I' pammyca 2v/3
kacaercs cropon BC u AC tpeyronbanka ABC B Toukax K m L COOTBETCTBEHHO U I€peceKaeT
cropony AB B toukax M u N (M nexur mexiay A u N) rak, uro orpesok M K napasienen AC.
Haitaure nuaer orpeskoB CK, MK, AB u mwiomaab tpeyroybauka C' M N.

Orser: CK =2, MK =6, AB = 4V/13, Spouny = 222,

Pemntenue. O6o3Ha9mM 1IEHTP OKPYKHOCTH Yepe3 (), OCHOBAHUE BBICOTHI TPEYTOJIHHIKA ITPOBEIEHHOMN
u3 Bepiuabl C, gepe3 H, a yron ABC uepes (.

Hentp OKpy»KHOCTH, BIUCAHHOI B yroJi, JIE)KUT Ha OuccekTpuce 3Toro yria, nosromy LZOCK =
%AACB = 60°. Tak Kak pajuyc, NPOBEJACHHBIN B TOUKY KacaHUs, IEPICHINKYIIPEH KacaTeIbHOI,
10 CK = OK ctg Z/OCK = 2/3 - \/ig = 2. Torma orpe3ok BK takxke pasen 2. Ilo cymme yrios
geTbipéxyrosbauka O LC' K naxomaum, aro ZLOK = 60°.

[Mockomeky OL L ACu MK || AC, 10 OL 1 MK. Tpeyrosbuuk MOK paBHOGeIpEHHBII, BBICOTA B
HEM siBJIsIeTCsT OuccexkTpucoit, 3aaunt, ZMOK = 2/LOK = 120°. Orcioga MK = 2-MO-sin 60° = 6.

B cuny napastensaoctu npsmbix MK u AC nonyuaem, uro /M KB = 120°. Paccmorpum Tpe-
yromsauk MK B. Tlo teopeme xocunycos BM? = BK? + KM? — 2 - BK - KM - cos 120° = 52,
BM = 24/13. Tlo Teopeme cunycop 4L — _BM_ "oy sin f = 2’?’\/—\%; CH = BCsinf3 = ‘f/il%.

sinB ~ sin120°°

ITo Teopeme o KacarenbHolt n cekymeit BK2 = BM - BN, orkyna BN = \/%; MN = BM — BN =
j—%. Suauut, 1oma b Tpeyroibauka C' M N pasha %CH -MN = %g
Tak kak KM || AC, tpeyroabauku BK M u BC'A ono6ubl, mpu 91oM Ko3dhdUIneHT nogodust paBeH

BK : BC =1:2. Orciona ciiejiyer, 9To % = %, AB = 44/13.
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BUJIET 13

1. Hamer 2117 kKapToUeK, Ha KOTOPBIX HAIIMCAHBI HATYpaJibHble Yncyia oT 1 10 2117 (Ha KaxK 10t KapTouke
HAIIMCAHO POBHO OJIHO YKCJIO, TIPUTOM YHCJIa He TOBTOpstoTcs ). Tpebyercst BHIOpATh JiBe KAPTOUKH,
JIJIT KOTOPBIX CyMMa HAIMCAHHBIX Ha HUX 4ucest geutcd Ha 100. CKoJbKIMHI criocodaMu 9TO MOXKHO
caenarn?

OTrBer: 22386.

Pemienune. By,ZLeM 6paTI) KapTO4YKHU 110 O9epe/in. Bo3MOXKHBI HECKOJIBKO CJIyda€B B 3aBUCUMOCTHU OT
TOro, Kakoe 49ucJio HalliCaHO Ha HGpBOfI KapTO4Ke.

1) Homep nHa kaprouke okanunBaercst Ha 00 (Takux kaprodek 21 mryka). s gesimmoctu cyMMbl Ha
100 BTOpPYIO KApTOYKY HAJIO BHIOpATh Tak, 4TOOBI HOMEp Ha Hell TakxKe okanumBaJjca Ha 00. Bcero
2120 _

nomygaem Cy1% = 5 = 210 BapuanToB.

2) AmaJsilormdHO, ecii HOMep Ha KapTOodke OKaHdmBaercs Ha H0 (Takmx Kaprodek Takzxe 21 miry-
Ka), TO JijIs JeauMocT cyMMbl Ha 100 BTOpyIO KapTOUKy HaJI0 BBIOpATH Tak, 4TOOBI HOMEP Ha Heil
okaH4uBaJica Ha 50, T.e. u 371ech 210 BapraHTOB.

3) Homep Ha kaprouke okaHunBaercs Ha 9ucyio or 1 jio 17 (takux Kaprodek 17-22 = 374). Tnsa kax-
JIOIl U3 HUX TIapy MOXKHO BBIGpaTh 21 criocoboM (ecsm 4mucsio okaHIuBaeTcst Ha 1, To moaoiaéT obast
KapTo4Ka ¢ YUCIOM, OKaHIUBaIOMMMed Ha 99; ecii 9ucjio oKaHIMBaeTcst Ha 2 — Jiobas KapTodKa ¢
qrCsIoM, oKaHdnBaromumes Ha 98 u T.71.). Takum obpasom, moaydaem 374 - 21 = 7854 BapmaHTOB.

4) Homep Ha KapTouke OKaHIMBAETCs Ha dncyo oT 18 mo 49 (takmx kaprovek 32 - 21 = 672). Tna
KasKJI0#l M3 HUX [apy MOYKHO BbIOparh 21 crocoboM (aHAJOTHYHO HpeablLynieMy ciayda). Takmm
obpa3zom, mosydaem 672 - 21 = 14112 BapuanToB.

5) Homep Ha KapTouke okaHumBaercs Ha qucyio oT 51 mo 99. Bee Takme BapmaHTbI OBbLIH yITEHBI
IpU PACCMOTPEHUH TPETHErO U YeTBEPTOrO CJIydaeB (ITU KAPTOUKHU COCTABJISIIN Tapy KapTOUKaM,
BBIODAHHBIM TIEPBOHAYAJIBHO ).

Nroro Beixoaut 210 + 210 + 7854 + 14112 = 22386 c11ocob6oB.

2. Jlanbl aBe muneiinbe dyukinun f(z) u g(z) Takue, uaro rpabukn y = f(r) uy = g(x) — napaiejbHbie
npsIMbIe, He MapaJle/bHble ocsaM KoopauHat. M3sectHo, uto rpaduk dynxmmu y = (f(r))? xacaercs
rpacduka dbyuknun y = 11g(x). Haiiaure Bce snauenus A taxue, uro rpacduk dynxkmun y = (g(z))?
kacaercs rpacduka byukiun y = Af(x).

OtBet: A=—-11, A=0.
Pemenne. Ilycts f(z) = ax + b, g(x) = ax + ¢, rae a # 0. Kacanue rpacdukos y = (f(x))?
u y = llg(x) skeuBajientHo Tomy, uto ypashenue (f(x))? = 11g(x) umeer poBHO OJHO pelleHUE.

[Homywaem (az+0b)? = 11(az+c), a®>x?+a(2b—11)z+b* — 11¢ = 0. IMCKpUMUHAHT 9TOrO yPABHEHUSI
pasen a?(2b — 11)? — 4a? (b? — 11c) = 11a*(11 — 4b + 4c), orkyna 4b — 4c = 11.

Amnasnornuno, kacanue rpadgukos y = (g(z))? uy = Af(zr) osnagaer, uro ypasnenue (g(z))? = Af(x)
MMeeT eJIMHCTBEHHOEe pellleHre. DTO ypaBHeHHe PaBHOCUILHO caeayiomum: (az + ¢)? = A(az + b),
a’z? +a(2c — Az + ¢ — Ab = 0. Tuckpumunant pasen D = a?(2c — A)* — 4a? (¢ — Ab) = a*A(A —
4c + 4b). On obpammaercs B Hostb ipt A =0 u A = 4¢ — 4b = —11.

3. Vpasnenue 2 + ax + 2 = 0 uMeeT JiBa Pa3INYIHLIX KOPHA T1 U Ty; IIPH 3TOM

5 14 5 14
i+ = =ai+ 5.
) Ty
Haiiinte Bce BO3MOXKHDBIC 3HAYCHUS d.

OTrBer: a = 4.
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Pemenune. /Iis cymecrBoBannst KOpHel ypaBHEHUS €ro JUCKPUMHUHAHT JIOJIKEH OBbITh [OJIOKUTEJIEH,

orkya a? —8 > 0. [Ipu sTom ycosun 1o Teopeme Buerta xy + 1y = —a, 105 = 2. Torga 2 + x129 +
2 _ 2 _ 2

x5 = (T1+ 22)” — 2119 = ° — 2.

[Ipeobpazyem gaHHOE PABEHCTBO:

i — a3 14 (x1 — 29) (x1 +
J":l))_xgjLM'%:0@(%—1‘2)@%—1-961@—%1‘3)—1- (21 2>(21 2):0.

[ToCKOIbKY KOPHU Pa3/IMdHb, 21 — To # 0. Paznenus obe yacTu Ha xp — Ty U HOJCTaBIAS yKa3aHHbIe
BBIIIE 3HAYeHHUsI, nodydaeM a’ — 2 — 4% = 0 & 2¢*> — 7Ta — 4 = 0, orkyza a = —0,5 nm a = 4.
Hepagencty a? — 8 > 0 yI0BIeTBOPSET TOJIBKO a = 4.

4. Haiiure KOJMYIECTBO PA3/JIMYHBIX MPUBEIEHHBIX KBAJIPATHBIX TPEXUICHOB (T.€. CO CTapIIUM Kodh-
dbunmenrom, paBubiM 1) ¢ nesibivMu KO3hGUIMEHTAME TAKKX, 9TO OHU UMEIOT JIBa PA3JIHIHBIX KODHSI,
ABJIAIONIMECd CTEIICHAMMN YHnCJIa 7 C LeJIbIMH HeOTpHunaTe/JIbHbIMU ITIOKa3aTe/IdMU, 1 IIPU 3TOM UX KO-
5 PUITIEATDI TT0 MO0 He IIpeBocxonaT 343°%.

OTBeT: 2969.

Pemenne. Takue kBajipaTHbie TPEXUIEHBI MOYKHO MIPEJICTABUTH B Bujie (r — 7%) (:1: — 7b), roe a = 0,
b > 0 — nenwle uncia. YToObI UCKIIOYATH MMOBTOPEHUS, cUUTaeM, 9To a > b. PackpbiBasg ckoOKw,
nosyuaem 2 — (7% + 7°) x + 7% Tlo yciosuro

T3, T T T,
7o L 343% a+b<108.

3aMeTnM, 9TO €CJIM BBIOJIHSIETCs BTOPOE HEPABEHCTBO, TO IEPBOE HEPABEHCTBO BEPHO 34 MCKJIIOYE-
HueM ojgHoro ciaydas a = 108, b = 0. i KaxK10ro 3Ha9eHus ¢ BBIITUIIIEM KOJIUIECTBO ITOIXOISIITIX
3HaYeHuil b:

a = 108 = 0 3nauenunii b;
a =107 = 2 snavenns b (b € {0;1});
a =106 = 3 snauenus b (b € {0;1;2});
be{0;1;...;53})
be{0;1;...;53});
)
)

a = 55 = 54 3navenud b
a = 54 = 54 3nagenuda b
a =53 = 53 snauenus b (b € {0;1;...;52}

be{0;1;...;51}

o~ o~ o~~~

a = 52 = 52 3mavenuda b

a=1= 13nauenne b (b =0);

a = 0 = 0 3mayenuit b.

Cymmupyst, moaydaeM (2+3 +4+...54) + (54 + 53+ 52 + ... + 1) = 2969 BapuaHTOB.

5. Huaronasu AC u BD dgerwipéxyronbanka ABCD, BIMCaHHOIO B OKPYKHOCTH, MEPECEKAIOTCA B
touke P. M3BecrHo, uro paccrosnust or Touku P g0 cropon AB, BC', C'D, DA paBHbI 4, V3, \/% u

84/ 13—9 COOTBETCTBEHHO (OCHOBAHMUSI MEPIEHINKY/ISPOB, OMYIIEHHBIX U3 TOYKH P Ha CTOPOHBI, JiexKaT

HA 9TUX CTOPOHAX).
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a) Haitnure oraomenne AP : PC.
6) Haiture qymny quaronanu BD, eciu jonoaHuTebHO n3BecTHO, yt0 AC = 10.

. : _ _ 3
OtrBer: AP : PC =4, BD = 75

Pemenue. B cuiy Toro, 4ro BOHCAaHHBIE YIVIBI, ONUpAIONIHecs Ha OJHY Jyry, paBubl, LPBC =
/PAD, /PCB = /PDA. Cnenosareybo, Tpeyroibanku PBC u PDA 1to106HbI. AHAJIOITIHO
nokasbiBaercs, 970 NAABP ~ ADCP. CooTBeTCTBYIOIINE 3JIEMEHTHI OI00HBIX (DUTYP OTHOCSITCS
KakK Kodddurnment moodbusd. B janHoM cirydae B Ka4eCTBe COOTBETCTBYIONINX 3JIEMEHTOB BBICTYIAIOT

BBICOTEI, TIPOBEICHHBIE I3 BepmmHL P. OTCro1a HaXomM, 9To K03 UIIeHT noaoons paseH k; = Y12

8
V19
2

[lycrs AP = 8z. Torma BP = AP - ky = xv19; CP = i—f =2z, DP = ’2—5 = \l/il%.
Suaunt, AP : PC =8x:2x =4:1.

Ecmu AC = 10, To 8z 4 2z = 10, z = 1. CiemoBarensno, BD = /19 + \1/% = \3/% = j—%.

. HazoBéMm paccmosaruem MexKy 9ucaiaMyu MOJIYJIb WX pasHoOCTH. V3BecTHO, 9TO cCyMMa pacCTOSHUI
OT JIBA/IIATH ITOCJIEI0BATE/IbHBIX HATYPa/JIbHBIX YHUCE JI0 HEKOTOPOro uncjia a pasHa 4460, a cymma
PaCCTOAHMIT OT STUX ¥Ke JIBAIIATH JuceI 10 uncia a? pasHa 2755. HaiinTe Bce BO3MOXKHbBIE 3HAUCHUS
a.

JIUTS TIEPBO#L napsl u kg = JIJ1s1 BTOPOIl aphl.

OtBeT: a = 7%’ o — %
PeHIeHI/Ie. O6OBHa‘II/IM JaHHbIE ITI0CJ/IeJOBAaTE/JIbHBIC HAaTypPaJIbHbIE YUCJIa 1IePe3 k', k -+ 1’ o k 4 19

Bamernm, 9TO eCJIM HEKOTOPOe YHCJIO JIeKUT Ha orTpeske [k; k—+19], To cymMma paccrostHuii oT HEro 10
JIAHHBIX JBajaT dncest ve npesocxogut 10 - 19 = 190 (cymma paccrosiauii 10 JIByX KpaltHUX ducest
B TouHOCTH paBHa 19, cymma paccrosinuii 710 k + 1 u k + 18 #e npesocxout 19, cymma paccrosgHuit
510 k+2 u k+ 17 Takke ue npesocxoaut 19 u t.i1.). CiieoBaresibHO, ducia a u a® JekaT BHe OTpe3Ka
[k; k4 19]. Torma cymMMa pacCcTOSHUI OT 9UC/Ia @ JI0 KAZKJIOr0 U3 JAHHBIX TOCIE0BATEIbHBIX THCEIT
BeIpazkaercs dopmysioit |20a —k — (k+1) — ... — (k+19)| = |20a — 20k — 190|. Anasorutno, cymma
PACCTOAHHIL OT YUCIa a’ J0 KazKJIO0To U3 JAHHBIX YHCes PaBHA |20a2 — 20k —190|. TToygaem cucremy
YPaBHEHUN!

20a” — 20k —190] = 2755, [~k — 9.5] = 137,75,
120a — 20k — 190| = 4460. la—k—9,5| = 223.

PaccmorpuMm gernipe cirydass pacKpbITUsT MOJLYJIS.

1) O6a umcna a u a® nexar cupasa ot orpeska [k; k + 19]. Torma

o —k-95=137175, _ fa—k-95=223
a—k—95=223 a® — a+ 85,25 = 0.

JIucKpuMUHAHT KBaJIpATHOTO ypaBHEHUs OTPHUIATE/IEH, TIO9TOMY PEIeHnil HeT.

2) O6a uncya a u a® jexkar ciesa or orpeska [k; k + 19]. Torua

k+95— a? = 137,75, PN k+9,5—a=223, k= a+ 213,5,
k+9,5—a:223 a2—a—85,25:0. azl:t32\/§‘

Torna n3 mepBoOro ypaBHEHUS CUCTEMBI CJIEJIYeT, YTO k — UPpaIlMOHAIbHOE TUCJI0, YTO HE YIO0BJIETBO-
pS€eT YCJIOBUIO 3a/1a491.

3) Yuciio a JexuT ciesa, a a? — cupasa ot orpeska [k; k + 19]. Torma

k=a+ 2135,
a —k—9,5 = 137,75, k+95—a=223,
s [a=-18p5,
k+95—a=223 a?—a— 360,75 =0
a=195
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Yo6exmaeMcst, 9T0 Ipu 060UX 3HAYEHUSIX ¢ IUCJIO0 K sIBJIsIeTCsl HATYpasbHbIM (@ = —18,5 = k = 195;
a =195 = k = 233), cienoBareibHo, 06a 3HAUECHUST @ TTOJXOJIST.

4) Yucno a nexkuT crpasa, a a® — cyiesa ot orpeska [k; k+19]. OueBn o, 3TOT cirydail He TIOIXO/UT,
Tak Kak ec/u a > a?, To 0ba uucia a u a® jexkar Ha orpeske [0; 1], HO Tora MexK Ly HUMHI He MOZKET
HOMECTUTLCA HU OJHO IeJI0e YHUCJIO.

Nrak, BO3MOXKHBI /1Ba ciaydad: a = —18,5 u a = 19,5.

. Han mapasmmenorpamm ABC'D. Oxkpyx)uocTh ) ¢ amamerpoMm 13 ommcana BOKPYT TpPeyTOJbHUKA
ABM , rine M — Touka mepecevdeHus JuaroHaJieil JaHHOTO mapaJiieorpaMmMa. ) BTOPUIHO TepecekaeT
ayd C'B u orpe3ok AD B Ttoukax F u K coorBercrBenno. [luna qyru AE B 1Ba pas3a 00JIbIIIe JIHHBI
qyru BM (nyru AE w BM e umetor o6mux Tovek ). limaa orpeska EM pasua 12. Haiijgure jymHbr
orpeskoB BC', BK u nepumerp Tpeyroibauka AK M.

OrBer: BC =13, BK = % Pagcy = %}

Pemntenue. O6osnaunm rpajycabie Mepbl gyr BM u AE gepes 2a u 4o coorBercTBenHo. Torma
o teopeme o Bruumcanuom yrie ZABE = % 4o = 20, LBAM = % - 2a0 = «. 3naunt, LABC =
180° — ZABE = 180° — 2a; ZACB = 180° — ZBAC — ZABC = «.

B tpeyrospauke ABC yribl ipu Bepmnnax A u C' paBubl, mosTomy Tpeyroyibauk A BC' paBHObEIpEH-
woiit, AB = BC'. Cnenoparenbino, ABC'D — pom6. Y pomba 1raroHa/ M B3aUMHO ITEPIEH UK Y/ISIPHBI,
snaunt, yroan AM B upsmoit 1 AB — nuamerp okpyzKHOocTh. 3Hauut, /BKA = /BEA = 90°. Tak
kak BE || AK, nonygaem, uro AEBK — npsiMoyrosibHUK, a 3Ha4uT, FK — takxke quamerp. Hakowerr,
3 napasuieabaoctd AD u BC nmeem LZCAD = ZACB = a.

Huamerp okpyzxkuoctu pasen 13, swaunt, FK = AB = 13; BC = AB = 13 (kak cTOpOHbI poMba).
Tak kak FK — mmamerp, o ZEMK = 90°, MK = VEK? — EM? = 5. Xopast MK u BM
paBHBI (T.K. paBHBI cooTBeTCcTBYOMmne uM jayru), BM = 5. Torma AM = VAB?> — BM? = 12, u

u3 TpeyroyibHuKa ABM HaxXomuM, 9TO COSQ = % = %, sina = % = % Orcroza sin2a =
2sinacosa = %, cos 2o = cos? o — sin® av = %.

Jastee Borancasiem: BK = ABsin2a = 13 - %g = %; BE = ABcos2a = 13- % = %. CaemoBa-
TeJIbHO, IepuMeTp Tpeyrosbuuka EBM pasen b + 12 + % = %.
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BUJIET 14

1. Hambr 2414 kapTovek, Ha KOTOPBIX HAIIMCAHBI HATYpaJibHble Yncyia oT 1 10 2414 (Ha KaxK10it KapTouKe
HAIIMCAHO POBHO OJIHO YKCJIO, TIPUTOM YHCJIa He TOBTOpstoTcs ). Tpebyercst BHIOpATh JiBe KAPTOUKH,
JIJIT KOTOPBIX CyMMa HAIMCAHHBIX Ha HUX 4ucest geutcd Ha 100. CKoJbKIMHI criocodaMu 9TO MOXKHO
caenarn?

OTrser: 29112.

Pemienune. By,ZLeM 6paTI) KapTO4YKHU 110 O9epe/in. Bo3MOXKHBI HECKOJIBKO CJIyda€B B 3aBUCUMOCTHU OT
TOro, Kakoe 49ucJio HalliCaHO Ha HGpBOfI KapTO4Ke.

1) Homep Ha kaprouke okanunBaercs za 00 (Takux kaprodek 24 mrrykn). st geuMocTu CyMMbI
na 100 Bropyio KapTo4uKy HaJI0 BLIOPATh TaK, 9To0ObI HOMep Ha Hell TakxKke okanumBaJicsa Ha 0. Beero

nomygaem Cp4? = 24% = 276 BapuaHTOB.

2) AmaJlorM4HO, ecii HOMEp Ha KapTOodke OKaHdmBaercs Ha H0 (Takux KapTodek Takzxke 24 MITy-
KI1), TO JiJIst jiesimMocTu cyMMbl Ha 100 BTOpYIo KapToOYKy HaJio BHIOPATh Tak, 9ToObI HOMEp Ha Heil
okaH4uBaJsica Ha 50, T.e. u 371ech 276 BapumaHTOB.

3) Homep Ha Kaprouke OKaHUYMBaeTCs Ha 4ucyio oT 1 jio 14 (rakux kaprodek 14 - 25 = 350). s
KaykJIol U3 HUX Mapy MOXKHO BbIOpaTh 24 crocobaMu (e 9ucao OKaHIMBAeTCs Ha 1, TO MOJOI-
JIET r0bas KapTodKa ¢ YUCJIOM, OKaHduBaromuMed Ha 99; ec/in 9mMC/I0 OKaH4IMBaeTcs Ha 2 — Jjobas
KapTouka € YHUCJIOM, OKaHduBamomuMes Ha 98 u 1.1.). Takum obpasom, nosaygaem 350 - 24 = 8400
BapUaHTOB.

4) Homep Ha KapTouke OKaHIMBAETCs Ha dmcyio oT 15 1o 49 (takmx kaprodek 35 - 24 = 840). Tna
KazKJI0il M3 HUX Hapy MOYKHO BbIOpaTh 24 crocobamu (aHAJIOTHYIHO IPEIBIAYIIEMYy ciIydalo). Takum
obpazom, rosyuaem 840 - 24 = 20160 BapuaHTOB.

5) Homep Ha Kaprouke okaHumBaercsa Ha qucyio or 51 go 99. Bee Takme BapmaHTbl ObLIM yYITEHBI
PU PACCMOTPEHUU TPETHErO0 W YETBEPTOrO CIy4aeB (9TH KAPTOUKH COCTABJISIIA HApy KapTOUIKaM,
BBIODAHHBIM TIEPBOHAYAJIBHO ).

Wroro Beixoaut 276 + 276 + 8400 + 20160 = 29112 crroco6oB.

2. Jlanbl gBe juneiinbie yuknun f(z) u g(r) rakue, uro rpadbuku y = f(z) uy = g(x) — napasiebHbie
IpsiMble, HEe MapaJulebHble ocsaM Koopaunat. Ussectro, urto rpaduk dynkuun y = (f(z))? kacaercs
rpaduka dbynknuu y = —8¢g(x). Haitmure Bee snauenus A taxue, uro rpaduk dyukiun y = (g(z))?

Kacaerca rpaduka dyuxipm y = Af(z).

OtBet: A =8, A=0.

Pemenne. Ilycrs f(z) = ax + b, g(x) = ax + ¢, tae a # 0. Kacanue rpaduxos y = (f(r))* u
y = —8¢(x) sxkBuBasenTHO TOMy, uTo ypasHenue (f(z))> = —8g(z) mMeeT POBHO OJIHO pelIeHwme.

[omywaem (ax +b)* = —8(ax + ¢), a®x? + 2a(b+4)z + b* + 8¢ = 0. YersepTh JUCKPUMUHAHTA STOTO
ypasrenns pasna (b + 4)* — a® (b + 8¢) = 8a*(2+ b — ¢), orkyma b — ¢ = —2.

Amnanornuno, kacanue rpadukos y = (g(z))? uy = Af(z) osnagaer, uro ypasnenue (g(z))? = Af(x)
MMeeT ¢JIMHCTBEHHOE Pellenre. JTo ypaBHEeHUe PAaBHOCHIBHO cieayionmm: (ax + ¢)® = A(ax + b),
a’z? +a(2c — Az + 2 — Ab = 0. Tuckpumunant pasen D = a?(2c — A)* — 4a? (¢ — Ab) = a*A(A —
4¢ + 4b). On obpamaercsa B Hostb ipt A =0 u A = 4¢ — 4b = 8.

3. Vpasuenue 22 + ax + 3 = (0 uMeer 1Ba PA3IMYHLIX KOPHS T U To; IPU 3TOM

., 99 4 99

T)— =5 =Th — —5.
b 2a2 2 22

Haiiaure Bce BO3MOXKHDBIE 3HAYECHNAI (.
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OTBeT: a = —6.

Pemenue. /Iis cymecrBoBannst KOpHell ypaBHEHUS €ro JUCKPUMHUHAHT JIOJI2KEH OBbITH [OJIOKUTEJIEH,

orkyaa a? — 12 > 0. Ilpu sTom yciosun no teopeme Buera 11 + 19 = —a, 1179 = 3. Torma a3 +
2

1120 + 23 = (21 + 22)" — 1119 = a® — 3.

[Ipeobpazyem maHHOE PABEHCTBO:

99 2?2 — 22 99 (27 — x9) (21 + 2
x?—x%——-—12 22:0<:)(a:1—x2)(xf+x1x2+x§)— (21 2)(21 2):O.
2 T1T5 2 (x122)

HOCKOHbe KOPHU Pa3JIM9YHBI, T'1 — X9 7é 0. PaB,ZLeJII/IB obe JacTu Ha T1 — T U IIOACTaBJIAA YKa3aHHbIC

BBIIIE 3HAYEHUd, NoaydaeM a’® — 3 + 919—8“ =0« 2®+1la—6 =0, orkyna a = 0,5 uwm a = —6.

Hepasenctsy a? — 12 > () yI0B/IeTBOPAET TOJILKO @ = —6.

. Haiiure KoJMuecTBO pa3IMYHBIX HPUBEISHHBIX KBaIPATHBIX TPEXUIEHOB (T.e. CO CTAapIIUM Kodd-
bunmenrom, paBubiM 1) ¢ nesibiMu KO3hOUIMEHTAME TAKKX, 9TO OHU UMEIOT JIBa PA3JIHIHBIX KOPHSI,
ABJIAIONIMECA CTEIICHAMUN YHnCJIa 5 C LeJIbIMH HeOTpHulaTe/IbHbIMU ITIOKa3aTe/JIdAMU, 1 IIPU 3TOM UX KO-
5 PUITIEATDI TT0 MO0 He TpesocxonaT 125%.

OTBeT: 5699.

Pernrenne. Takue KBajipaTHble TPEXWIEHBI MOXKHO TIPEJICTABUTE B BHe (T — 5%) (:L’ — 5b), e a = 0,
b > 0 — nenbie yncia. YToObI UCKIIOYATH ITOBTOPEHUS, cAUTaeM, 9To a > b. PackpbiBasg ckoOKH,
nojiydaeM r’ — (5“ + 5b) x + 5%t Tlo ycrosmio

5% + 5% < 125%, R L 50 < 51,
500 < 1255 a+b < 150.

3aMeTuM, ITO €CJIM BBIIOJHSIETCsI BTOPOE HEPABEHCTBO, TO IIEPBOE HEPABEHCTBO BEPHO 34 MCKJIIOYE-
HueM oxHoro ciaydas a = 150, b = 0. i KaxK10ro 3Ha9eHusI ¢ BBIIUIIEM KOJIUIECTBO ITOIXOISIITIX
3HaUYEHU b:

a = 150 = 0 3navennii b;
a = 149 = 2 snavenns b (b € {0;1});
a = 148 = 3 snauenus b (b € {0;1;2});
a =76 = 75 snauenuit b (b € {0;1;...;74});
a =75 = 75 3nauenuit b (b € {0;1;...;74});
a =74 = 74 snavenus b (b € {0;1;...;73});
a =73 = 73 snauenus b (b € {0;1;...;72})
a = 1= 13nauenue b (b =0);

a = 0 = 0 3mayenuit b.

Cymmupyst, omy4gaem (2 +3+44...75) + (75 + 74+ 73+ ...+ 1) = 5699 BapuaHTOB.
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5. Huaronamu AC u BD wgerwipéxyronbanka ABCD, BIMCaHHOTO B OKPYKHOCTH, MEPECEKAIOTCT B
touke P. M3BecTHO, uT0 paccrosiams ot Toukn P 1o cropor AB, BC, CD, DA pasubi 5, V3, % "

5 % COOTBETCTBECHHO (OCHOBaHI/IH NIepIEeHAUKYJ/IAPOB, OIIYIICHHLIX U3 TOYKU P na CTOPOHKLI, JezKaT

HA 9THX CTOPOHAX).
a) Haitnure ornomenne AP : PC.

6) Haiinure qymny nuaronasu BD, eciu JOMOJHATENIbHO n3BecTHO, uro AC = 12.

OtrBer: AP : PC =5, BD = %

Pemenue. B cuiry Toro, 4ro BOHCAHHBIE YIVIBI, ONUpAIONIHecs Ha OJHY Jyry, paBubl, ZPBC =

/PAD, /PCB = /PDA. Cnenosarenbao, tpeyrosbanku PBC u PDA 1tog06Hbl. AHAJIOITIHO

nokasbiBaercs, 970 AABP ~ ADCP. CooTBeTCTBYIOININE 3JIEMEHTHI 0I00HBIX (DUTYP OTHOCSITCS

KakK Koddduinuent moodbusd. B janHoM cirydae B Ka4ecTBe COOTBETCTBYIONINX 3JIEMEHTOB BBICTYIIAIOT
VT

BBICOTBI, IPOBE/IEHHbIC U3 Bepmunbl . OTciofa HaxouM, 4To Koadpuiment 1no1oous papen ky = -

JUTS TIEPBO#L 1apel u kg = \/7 JJIst BTOPOI Haphbl.
Iycrs AP = 5z. Torna BP = AP - ky = V7, CP:fz—f:x, DP:%:%'
SBuauur, AP: PC=5r:x=5:1.

Ecim AC = 12, 1o 5z + = = 12, © = 2. Cienosarensuo, BD = /7 + \5/—“% = 127;’ = \2/#47.

6. HazoBéMm paccmosaruem MeX Ty ducjaMu MOJYJIb MX pa3HOCTH. V3BeCTHO, 9TO CyMMa PacCTOSTHUIA
OT JBaJIIIATHU TTOCIEIOBATE/NBHBIX HATYPaJIbHBIX TUCENT 0 HEKOTOPOTo ducia a pasHa 360, a cymma
PaCCTOAHMI OT STUX ¥Ke JBaJIATH Jices1 J10 Jucia a’ pasHa 345. HaitinTe Bce BO3MOMKHBIE 3HAUCHUS
a.

1 3

OrBer: a = —35, a = 3.

Pentenne. O6o3naunM JaHHBIE [IOCIEI0BATE/IbHBIE HATYpaJbHble Ynciaa depes k, k+1,...,k + 19.
Bamernm, 9TO eCJIM HEKOTOPOe YHCIIO JIeKUT Ha oTpe3ke [k; k+19], To cymMMa paccrostHuit oT HEro /10
JIAHHBIX JBajaTh dncest ve mpesocxoaut 1019 = 190 (cymma paccrostauii 10 1ByX KpaitHUX ducest
B TOYHOCTH paBHa 19, cymma paccrognuii 1o k + 1 u k + 18 He npeBocxoaut 19, cymma paccTosiHmii
70 k+2 u k+ 17 Takxke He npesocxomut 19 u t.11.). CiieloBaresibHO, YUCIa a U a® JIesKaT BHE OTPe3Ka
[k; k4 19]. Torma cymMa pacCcTOSHHI OT 9UC/IA @ JI0 KazK/I0r0 U3 JAHHBIX IOCTIC0BATEIBHBIX THCEIT
BoIpazkaercs dopmystoit |20a —k — (k+1) —... — (k+19)| = |20a — 20k — 190|. Anasorutuno, cymma
PaCCTOAHMIT OT YuCIa a? J0 KazKIO0To U3 JAHHBIX YHCes PaBHA ]20@2 — 20k —190|. IToywgaem cucremy
ypaBHEHUNR

12042 — 20k — 190| = 345, N la> — k — 9,5 = 17,25,

|20a — 20k — 190| = 360. la — k —9,5| = 18.

PaccmorpuMm dernipe cirydas PaCKpbITUST MOJLYJIS.

1) O6a uucia a u a® nexar crupasa ot orpeska [k; k + 19]. Torga

a’>—k—95=1725, - a—k—95=18,
a—k—95=18 a*—a+0,75=0.

JInCKpUMUHAHT KBaJIpATHOTO ypPaBHEHUS OTPUIIATE/ICH, IIO9TOMY PEIIEHUN HET.

2) O6a uncya a u a® jexkar ciesa or orpeska [k; k + 19]. Torua

k+95—a= 17,25,
k+95—a=18

{ k:a+8,5,

k+95—a=18,
2 _4_o75—0 |07 7%
¢ ’ ‘ a=15
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Pusrex—2018. Buinersr 13—14. Penienue

Yo6exmaeMcst, ITO IpH 000MX 3HAYEHUSAX @ IHUCJIO Kk sIBJIseTCsl HATYpaJdbHbM (a = —0,5 = k = §;
a=1,5= k = 10), ciienoBaresbHo, 06a 3HAYEHUS @ MTOIXOJIAT.

3) Yucsio a JexuT ciesa, a a? — cupasa ot orpeska [k; k + 19]. Torma

a?—k=95=1725, _ [k+95-a=18, k=a+8,5,
k+95—a=18 a?>—a—3525=0 o= /12

TOI‘,IL& U3 IIEPBOI'0 ypaBHEHUA CUCTEMDBI CJICAYET, YTO k — nppannuoHaJJIbHOE 9HUCJIO, 9TO HE YAOBJIETBO-
pdeT yCJIOBUIO 3a/a49U.

4) Yuciio a 1e:KUT crpaBa, a a® — ciaesa oT orpeska [k; k+19]. OuesuiHo, 5TOT cirydail He TOJIXOJINUT,

Tak Kak ecjm a > a, To 0ba uncia a u a® nexkar na orpeske [0; 1], HO TorIa MeXKIy HUMHI He MOZKET
HOMECTHUTLCS HU OJHO I1eJI0e YHCIIO.

Nrak, BozMoxkubI 1Ba ciaydas: a = —0,5 u a = 1,5.

. Han mapasuiesorpamm ABC D. OxkpyKHOCTS §) ¢ quaMeTpom 5 onucaHa BOKpyT Tpeyroyibauka ABM
riae M — Touka mepecevueHus JuaroHaJeil JaHHoro rnapaJuiesorpaMmma. ) BTOpUIHO TepeceKaeT JIyd
CB u orpe3ok AD B toukax E u K coorBercrBenno. /[nuna nyru AE B 1Ba pasa OoJbIle JITHHBL
ayru BM (nyru AE u BM ue umeror obmux Tovek). muna orpeska FM pasna 4. Haitaure nuHbr
orpeskoB BC', BK u nepumerp Tpeyrojabanka AK M.

OrBet: BC = 5, BK = %/ PAK]\J = %

Pemenne. O6o3naunm rpajycasie Mepbl ayr BM u AE depe3 2a n 4o coorBeTcTBeHHO. ToTma
1o Teopeme o BrmcanHom yrie ZABE = % 4o = 20, LZBAM = % - 2a0 = «. 3uaunt, LZABC =
180° — ZABE = 180° — 2a; ZACB = 180° — ZBAC — ZABC = .

B tpeyronbauke ABC yribt ipu Bepiuinaax A u C' paBHbl, 1o3TOMYy Tpeyrojibauk A BC paBHOOEIpeH-
ubiit, AB = BC'. CnenoBarenbno, ABC'D — pom6. ¥V pomba inaroHa/ i B3aUMHO E€PIEH UK Y/ISIPHBI,
snaunt, yron AM B upswmoit u AB — nuamerp okpyxKuaoctu. 3Haunt, /BKA = /BEA = 90°. Tak
kak BE || AK, monyuaem, uro AE B K — npsMoOyroyibHUK, a 3HadnT, £ K — takxke quamerp. Hakowerr,
u3 napasutesibioctn AD nu BC' umeem Z/CAD = ZACB = a.

Huamerp okpyzxuoctu pasen 5, snaunt, EK = AB = 5; BC = AB =5 (kak croponbl pomba). Tak
kak EK — quamerp, 1o ZEMK =90°, KM = EK? — EM? = 3. Xopast MK uw BM pasubl (T.K.
paBHBI coorBercTBYOIMe uM jyru), BM = 3. Torna AM =/ AB? — BM? = 4, u u3 TpeyrojbHUKA

ABM maxomum, uro cosa = 44 — 2 ging = % = % Orciona sin2a = 2sinacosa = %,

) g -~ 4B 5
cos 2 = cos” o — sin” v = 5.
Jasee Boranciasem: BK = ABsin2a =5 - % = 25—4; BE = ABcos2a =5 - % = % CrenoBaresbHO,

nepumeTp tpeyroibiuka FBM pasen 3 + 4 + % = %.

© MOTH, 2018



®Pustex—2018. Buaerbl 5—6. UHcTpyKIns

Bajaua cumraercsi MOJTHOCTBIO PEIIGHHOH (M 3a He6 HAYHCIISIETCS MAKCUMAJIBHOE KOJIHIECTBO OAJIIOB),
TOJIBKO €CJII B TEeKCTe peIHeHI/IH HpI/IBe,Z[eHbI BCe HeO6XO,ﬂHMbIe HpeO6paSOBaHHH " IIOJIHOCTBIO O6'bHCHeHbI
BCe UMeIOIecs JIOTHIecKne Iard; P 3TOM II0JIy9eHHbIe OTBETHI IIPUBEJCHBI K YITPOIIEHHOMY BHJLY.

Hasmmane BepHOro orsera He rapanTHpyeT IIOJOXKHATEJIBHOrO baia 3a 3aja4dy. BepHblii oTeeT be3 oboc-
HOBaHMSA — bannbl He gobaeastoTcs.

Ba BepHOE 00OCHOBaAHHOE pelIeHHe 3a 3aJIady CTABUTCS MOJIHOE KOJIHIeCTBO OAJ/LIOB (YKa3aHO B CKOO-
Kax rocjie HoMepa 3ajadn). Hekoropele dacTudsble MPOJBUXKEHUST OIEHHBAIOTCS COTVIACHO HHCTDYKIIHH.
B ocranbHBIX ciydasix OleHKa CTaBUTCS IO YCMOTPEHHIO IPOBEPSIIOIIETO.

1. (5 6ammoB) OTBeT OTIIMYAETCS OT BepHOTO Ha 1 — cHATb 1 bann.
He Borumciiena cymMmMa reoMeTpudeckoil mporpeccun — cHATb 1 6ana.
BeruncieHo toibko komdectso "uérnorudepnnix" ("neuérHonumbepubix") ducen — 2 banna.

2. (5 6amnoB) Heseprasi dbopmyna st BEPIIHHBL TapaboJIbl (MM JJ1s HAXOXKIEHUsT MAHIMATHHOTO
sHavYeHus KBajparnaHoil dyukium) — 0 bannos 3a 3agaqy.

Haiinena nuimb BepimmHa napaboJibl, 3aJaHHON 1mepBoil dpyHKImei — 6annbl He gobasnsoTcs.

Haiinena koucranra f(z) — g(z) — 3 banna.

3. (5 6asmm0oB) [lanHoe paBeHCTBO MPeOGPA30BAHO U COKPAIEHO Ha (I — x9) — 1 Bann;
IOJIy4eHO KBaJIpAaTHOE YpaBHEHHE OTHOCUTEJILHO HapameTpa — 2 banna;

Halienbl 3HaUYeHUs Iapamerpa — 1 bann;

criesian oTbop KopHeit — 1 bann.

4. (6 6as10B) [lokazaHo, Kakue TPU BUJA IPSMOYTOJBHBIX TPEYyTrOJHHUKOB BO3MOXKHBEI — 2 bana.
Ecnn nostyvueno He OoJiee IBYX BHUJIOB TPEYTOJBHUKOB WM Pa300PaHbl BCE TPHU CJydasl, HO He 0OOCHOBAHO
OTCYTCTBHE JPYIUX BO3MOXKHOCTEl, TO 9TOT IIyHKT oreHnBaercs B 0 6annos.

[Tpouseeién moCUéT KOJMIeCcTBa TPEYTOJbHUKOB OJHOrO BHjia — 1 6ann;

IPOU3BEIEH TOJCIYET KOJTMIECTBA TPEYTOJbHUKOB JIByX BUJIOB — 2 banna;

IPOU3BEJIEH TOJCIYET KOJTUIECTBA TPEYTOJbHUKOB TPEX BUJIOB — 4 banna.

Ommbka B +1 npu mojcuére KoJimdecTBa TPEyroJbHUKOB — CHSATb 1 6ani ot obuieit cymmbl.

OTcyrcTByeT yMHOXKeHHEe Ha JiBa (T.e. CINTAETCs, YTO TMIOTEHY3a U/UJIN KaTeT TPEYrOIbHIKA MOKET
JIe’KaTh TOJIBKO HA OJJHON U3 JIBYX JIAHHBIX MPSIMbIX) — CHATb 2 6anna ot obuieil cymmbi.

Bepubiit oTBeT B passépHyToil (hopme — banabl He CHUMAOTCS.

5. (5 6ammoB) Pemén nyukr a) — 2 banna;
Pemén nynkr 6) — 3 banna.

6. (6 6a110B) YKa3aHo, YTO YUCJIa a U b JiexkaT BHE OTPe3Ka MeXKJy JAHHBIMU MOCJIEI0BATEIbHBIMU
yucaaMu — 1 6ann;

nosrydeHa bopMmy/ia CyMMbI PACCTOSIHUANM OT 9uces a U b JI0 JaHHBIX MOCJeI0BATEIbHBIX HATYPaIbHBIX
qucest — 1 6ann UJIW naiinensl paccTOgHUA OT @ U b 10 OJIMKAMIINX [10C/Ie10BaTe/IbHbIX drce — 1 bann.

3a PACCMOTPEHME KazKJI0r0 U3 YeThIPEX BOZMOYKHBIX CJIyYaeB pPacIosioyKeHus duces a u b (oba wmcra
cJIeBa, OT OTPe3Ka, COJEPKAIIEro JIaHHbIE T0C/Ie/IoBaTe/IbHbIe HATYypaJbHble YHC/Ia; 00a 4Yuc/ia clipaBa u
T.J.) — no 1 Bbanny 3a cnyyail Ipu yCJIOBUH, YTO BBIMOJIHEHA TIPOBEPKA BOZMOYKHOCTH CJIyUasi.

Ecin npu paccMoTpeHuun ciydaeB He BBIIOJIHEHa IIpoBepka, To 0 basfoB 3a paccMOTpeHHe OIHOIO
cay4das, 1 bann 3a paccMoTpeHue JIBYX WM TPEX caydaes, 2 banna 3a pacCMOTPEHHE YETLIPEX CIIyYaeB.

KomnmyecTBo ciiaraeMbix B popMyJie CyMMbI PACCTOSHUI OT/IMYAEeTCA OT BEPHOro Ha 1 — cHATb 2 banna
c obuyei cymmel.

© MOTHU, 2018



Pustrex—2018. Busersr 5—6. HcTpyKIus

7. (7 6asnoB) Haiinen orpesok CL (CK) — 1 bann;
HaiijieH orpe3ok MK — 2 banna;
HaiijieH oTpe3oK AB — 2 banna;

HailJIeHa IO ib TPeyroJabHuKa — 2 banna.
Buumanne! Eciau mpu peneHun CymecTBEHHO HUCIOJIb3YeTCsd, JIEYKUT JIM MEHTP JaHHOW OKPYZKHOCTH

BHYTpHU Tpeyroyibanka ABC nuinm BHE HEro, TO BO3MOXKHO IOJIy9YeHUE HEBEPHBIX PE3YJIbTATOB B CJIydae

HEBEPHOI'0 PACHOJIOKECHUS IIEHTPa OKPYZKHOCTU.
He ucciieioBano, jie:kut Jin EeHTP OKPYKHOCTH BHYTpu Tpeyroibanka ABC, u mpu 5TOM pacio/iozxKe-

HUE [EHTPa OKPYKHOCTH HCIOJIB3YeTCsI B X0JIe pellieHnsi — He bonee 5 6bannos 3a 3agavy.
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Pustex—2018. Busersr 13—-14. UHcTpyKuns

Bajaua cumraercsi MOJTHOCTBIO PEIIGHHOH (M 3a He6 HAYHCIISIETCS MAKCUMAJIBHOE KOJIHIECTBO OAJIIOB),
TOJIBKO €CJII B TEeKCTe peIHeHI/IH HpI/IBe,Z[eHbI BCe HeO6XO,ﬂHMbIe HpeO6paSOBaHHH " IIOJIHOCTBIO O6'bHCHeHbI
BCe UMeIOIecs JIOTHIecKne Iard; P 3TOM II0JIy9eHHbIe OTBETHI IIPUBEJCHBI K YITPOIIEHHOMY BHJLY.

Hasmmane BepHOro orsera He rapanTHpyeT IIOJOXKHATEJIBHOrO baia 3a 3aja4dy. BepHblii oTeeT be3 oboc-
HOBaHMSA — bannbl He gobaeastoTcs.

Ba BepHOE 00OCHOBaAHHOE pelIeHHe 3a 3aJIady CTABUTCS MOJIHOE KOJIHIeCTBO OAJ/LIOB (YKa3aHO B CKOO-
Kax rocjie HoMepa 3ajadn). Hekoropele dacTudsble MPOJBUXKEHUST OIEHHBAIOTCS COTVIACHO HHCTDYKIIHH.
B ocranbHBIX ciydasix OleHKa CTaBUTCS IO YCMOTPEHHIO IPOBEPSIIOIIETO.

1. (5 6ammoB) Ecin ucnonb3yercs crocob mojcaéra, IpUBEIEHHBIN B PEIIEHHsIX, TO

[IPOU3BEICH IIOJACYET B OJHOM ciaydae — 1 bann;

POU3BEEH HOJACUYET B ABYX Cilydyasax — 2 banna;

POU3BEIEH HOJACUYET B TPEX Caydadx — 3 banna;

IPOU3BEJICH TOJCIYET B YETHIPEX CIydasax — 5 6annos.

[Ipu mHOM pereHuu: ecu XoTsh ObI B OJJHOM U3 CJIyYaeB IMOJICIYET MPOM3BEIEH HEBEPHO, TO He bonee 3
bannos 3a 3agayy.

2. (5 6amoB) Haiineno snadenne A =0 — 1 bann;

HaiijieHo 3HaveHne A, ormmanHoe ot Hy/s — 4 banna.

[Tpu uccrenoannu ciaydas A # 0 naiigena xkoucranta f(x) — g(x), u ApYyrux OPOJBUKEHUN B 3TOM
ciydae Her — 3 banna 3a aTOT ciyyai.

3. (5 6asmoB) [TanHoe paBeHCTBO NPeOOPA30BAHO U COKPAIEHO Ha (11 — X9) — 1 Bann;
[IOJIyY€HO KBaJIpaTHOe ypaBHEHHE OTHOCHTEILHO IapaMerpa — 2 banna;

HallJIeHbl 3HAUEHUsI mapameTpa — 1 bann;

ciesiad oTOOp KopHeit — 1 bans.

4. (6 6am1oB) Onncanbl HAGOPHI CTENEHel , KOTOPbIe MOI'YT BCTPETUThCsT — 1 Bans.

[Ipu mojicuéTe BKJIOUEH cilydail, Koryjla oJuH U3 KopHeil pasen 1, a Bropoit pasen N (N = 719 qua
ounera 13, N = 5'%0 nng Gunera 14) — chate 1 6ann.

HekoTopble TpéxX4leHbl TIOCYUTaHbI IBazKIbl — He bonee 3 6annoe 3a 3agayy.

He y4areno, yro Kopau TpéxdeHa pas/MiHbl — He bosnee 4 bannos 3a 3agayy.

5. (5 6asroB) Pemén nyukr a) — 3 banna;
Pemén mynkr 6) — 2 banna.
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Pustex—2018. Busersr 13—-14. UHcTpyKuns

6. (6 6ass10B) YKa3aHo, U4TO YUC/IA @ U 4> JIeKaT BHE OTPe3Ka MKy JaHHBIME HOC/IeI0BATEILHBIMU
qucjaaMu — 1 bann;

nosrydera (hbopMy/Ia CyMMBI PACCTOAHII OT YHCes @ U a’ 0 JAHHLIX II0C/IeI0BATE/TbHLIX HATYPAIbHEIX
yrces — 1 6ann UJIM naiineHpl pacCTOSHISA OT @ U a® 110 OIMPKAHIIIX HOC/Ie10BATeIbHEIX duces — 1 6ann.
(DroT 6asLT cTaBUTCSI HPU YCIOBHH, UTO BBIIOJHEH MPEJIBLLYIIUIT IyHKT.)

Cayuait a®> < k < ... < k +p < a He pazobpan — 6a/lIbl He CHUMAIOTCS.

[Ipu wHagmauu orbopa:

paccMoTpe 1 cirydail pactioiozkenus quces a u a® (06a 9uc/ia cpasa oT 0Tpe3Ka; 06a cieBa 0T OTPE3Ka;
a’cupaBa OT OTpe3Ka, a cjieBa OT oTpe3ka) — 1 bann;

PACCMOTPEHBI 2 cydas pacHosoyKeHns unces a u a’ — 2 banna;

paccMOTpeHbl 3 cilyuas paclosioyKeHus ducest a u a’ — 4 banna.

[Ipu orcyrcTBun orbopa:

paccMoTper 1 ciydait pactosioxkenus duces a u a® — 0 6annos;

PACCMOTPEHBI 2 cIydas pacHosioxkKeHns dnces a u a’ — 1 6ann;

PACCMOTPEHBI 3 CcIydas PacHosioxKeHns unces a u a’ — 2 banna.

KosmmuecTBo cinaraeMbix B (popMyJie CyMMbI PACCTOSHUI OTIMYaeTcs OT BeEpHOro Ha 1 — cHATb 2 Banna
c obuieii cymmbl.

7. (7 6asmtoB) Jlokazano, uro ABC'D pom6 — 2 banna;

6e3 J0Ka3aTeIbCTBa UCIIOJIB30BaHO, uT0 K AK B npsiMOyrojibHEK (M IPU 9TOM He JJoKa3aHo, uro ABC D
poMb) — cHsATb 2 banna;

Haiigen orpesok AD (BC') — 1 bann;

Haiijen orpe3ok BK — 2 banna;

HaiijieH nepumerp Tpeyrosibauka FBM — 2 banna.
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