MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

9 KJacc

BUJIET 7 Iinop

3aIoIHsIeTCs OTBETCTBEHHBIM CEKPETAPEM

. Kakux nesbix gucesr or 1 1o 60 000 (BR/FOUnTENHHO) GOJIBINE U HA CKOJBKO: COIEPKAIIUX B CBOEIT
3AIMMCH TOJIBKO YETHBIE MUMPHI WA COJEPIKAIINX B CBOEH 3aIMCU TOJIHBKO HEIETHBIE TTU(PHI !

. Hamer nee mmneitasie dbyaxmun f(x) n g(x) rakue, aro rpadurn y = f(x) ny = g(x) — napasuiesbHbie
npsiMble, He MapaJlie/ibHble ocaM Koopauuat. Haiiqure nanmenbinee sHauenue dyukiuu (g(z))? +
f(x), ecin nammenbiee snadenne dbynkmuu (f(z))? + g(x) pasno —6.

. YpaBHuenue 2? + ax + 6 = 0 umeer 1Ba Pa3JIMIHBbIX KOPHA L1 U T2; IIPU 3TOM

72 72
T — ——= =Ty — —=.
2513 2513
Haiiure Bce BO3MOXKHBIE 3HAYUEHUS (.
. Ha kazxoit u3 npambix y = 3 u y = 4 orMedeHo 110 73 Touku ¢ abcruccamu 1,2, 3, ..., 73. CKoJIbKUMHI

crocobaMu MOYKHO BBIOPATb TPU TOYKH M3 OTMEYEHHBIX 146 Tak, 4TOOBI OHM ABJISIIUCH BEPITUHAMHU
MIPSIMOYTOJIBHOTO TPEyTOJIbHIKA ?

. Ha mpomomxkenun croporst AC' tpeyronbpaunka ABC 3a touky A ormedena touka 1 Takasi, 9TO
/BAC = 2/BTC. Haitmure mwioma s Tpeyroiabanka A BC, eciim u3Bectro, utro AB = AC, BT = 70,
AT = 37.

. HazoBéMm paccmosanuem MexLy ducjaamMu MOJIYJIb UX pasHocTu. MI3BecTHO, ITO CyMMa PAcCTOAHUI OT
MEeCTHAIATH TOCIe0BATETbHBIX HATYPAJIbHBIX HYHUCEs 10 HEKOTOPOro 4Ymucja a paBHa 276, a cyMm-
Ma PACCTOAHUI OT ITHUX K€ IeCTHAIIAaTA YKhces] 10 HeKoToporo uncia b papua 748. Haiigure Bce
BO3MOXKHBIE 3HAYEHUS @, €CJIU U3BECTHO, 9TO a + b = 62,5.

. Han Bemykuibiit getbipéxyroabauk ABCD. Ilycts P — meHTp OKPYZKHOCTH, BIIMCAHHON B TPEYTOJIh-
Huk ABD, a () — ieHTp OKpPY>KHOCTH, BiiucanHoii B rpeyrosbauk C'BD. JIya B P niepecekaer cTOPOHY
DA B touke M, a nya D@ niepecekaer cropony BC' B Touke N. Oraszaniock, uro AM = %, DM = %
u BN = %, CN = %5.

a) Haitnnre oraomenne AB : CD.

6) [lycThb HOMO/IHUTEILHO U3BECTHO, YTO JAHHBIE B YCJIOBUU OKPYKHOCTH Kacatorcs. Haiijaure jimHb
cropod AB u CD.
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MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

9 KJacc

BUJIET 8 Iinop

3aIoIHsIeTCs OTBETCTBEHHBIM CEKPETAPEM

. Kakux nesbix aucesr or 1 1o 80 000 (BRIFOUnTENHHO) GOJIBITE U HA CKOJBKO: COIEPKAIIUX B CBOEIT
3AIMMCH TOJIBKO YETHBIE MUMPHI WA COJEPIKAIINX B CBOEH 3aIMCU TOJIHBKO HEIETHBIE TTU(PHI !

. Hamer nee mmneitasie dbyaxmun f(x) n g(x) rakue, aro rpadurn y = f(x) ny = g(x) — napasuiesbHbie
npsiMble, He MapaJlie/ibHble ocaM Koopauuat. Haiiqure nanmenbinee sHauenue dyukiuu (g(z))? +
f(x), ecin nammenbinee snavenne dyukimu (f(z))? + g(x) pasno 4.

. YpaBHuenue 2? + ax + 8 = 0 umeer 11Ba Pa3JIMIHBbIX KOPHA L1 U T2; IIPU 3TOM

64 64
T — ——= =Ty — —=.
173 1723
Haiiure Bce BO3MOXKHBIE 3HAYUEHUS (.
. Ha xazk1oit u3 npsiMpix £ = 5 u & = 6 orMedeHo 110 H8 Touek ¢ opauHaramu 1,2, 3, . .., 58. CKoJIbKUMHI

crocobaMu MOYKHO BBIODATb TPU TOYKH M3 OTMEYEHHBIX 116 Tak, 4TOOBI OHM ABJISIINCH BEPITUHAMHU
MIPSIMOYTOJIBHOTO TPEyTOJIbHIKA ?

. Ha mpomomxkenun croporsr AC' tpeyronbpaunka ABC 3a touky A ormedena touka 1 Takasi, 9TO
/BAC = 2/BTC. Haitmure mwioma s Tpeyroibanka A BC, eciim nu3Bectro, uto AB = AC, BT = 42,
AT = 29.

. HazoBéMm paccmosaruem mexkIy GucjaMu MOJLYJIb X pa3HOCTH. V3BeCTHO, 9TO CyMMa pacCTOSTHU
OT JBEHA/IIATHU TIOCIE/I0BATEIBHBIX HATYPAJIbHBIX YUCE]T JIO HEKOTOPOro YUCa ¢ paBHA 358, a CyM-
Ma pPaCCTOSTHUI OT 3THUX »Ke JABEHa AT Juces JI0 HeKoToporo umcia b pasua 212. Haiinure Bce
BO3MOXKHBIE 3HaUYCHUS @, €CJIU U3BECTHO, 4TO a + b = 114,5.

. Han Bemykuibiit getbipéxyroabauk ABCD. Ilycts P — meHTp OKPYKHOCTH, BIIMCAHHON B TPEYTOJIh-
Huk ABD, a () — ieHTp OKpPY>KHOCTH, Biiucanuoi B Tpeyrosbauk C'BD. JIya B P niepecekaer cTOPOHY
DA B touke M, a aya DQ nepecekaer cropony BC' B Touke N. Oxazaiock, uro AM = %, DM = %
u BN = g, CN = %.

a) Haitnnre oraomenne AB : CD.

6) [lycThb HOMO/IHUTEILHO U3BECTHO, YTO JAHHBIE B YCJIOBUU OKPYKHOCTH Kacatorcs. Haiijaure jimHb
cropod AB u CD.
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MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

9 KJacc

BUJIET 15 HInNoP

3aIo/IHAETCST OTBETCTBEHHBIM CEKPETapéM

. Hamer 6000 KapToUek, Ha KOTOPBIX HAIIMCAHBI HATYpaJsbHble drcsa oT 1 1o 6000 (Ha KaxK 10l KapToUIKe
HAIIMCAHO POBHO OJIHO YKCJIO, TIPUTOM YHCJIa He MOBTOpsoTcst ). Tpebyercst BHIOpATh JiBe KApTOUKH,
JUTT KOTOPBIX CyMMa HAIllMCAHHBIX Ha HuX ducest gesutced Ha 100. CKoIbKUMI CITOCOHaMI 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 dbyuknun y = 20g(x). Haitaure Bce snauenus A taxue, uro rpacduk dynxknuu y = (g(z))?

KacaeTcd rpaduka QyHKIUT § = @.

Vpasuenue 22 + ax + 3 = 0 uMeeT JBa PasIMYHBLIX KOPHS T1 U To; IPH 3TOM

3 39 _ s 39

x x
1352 2Il

Haiinure Bce BO3MOXKHDIC 3HAUCHU A.

Haii/1uTe KOJIMYECTBO PA3IMYHbIX HPUBEISHHBIX KBaIPATHBIX TPEXUIEHOB (T.e. CO CTApIIUM Ko3d-
dbunmenrom, paBubiM 1) ¢ nesibiMu KO3hMUIMEHTAME TAKKX, 9TO OHU UMEIOT JIBa PA3JIHIHBIX KOPHSI,
SIBJISIONIMECH CTEIEeHsIMI YUCIa 3 ¢ HATYPAJbHBIMEA TIOKA3ATEISIME, U IIPU 3TOM UX KOI(DPUIUMEHTHI
IO MOJIYJIIO He TIPeBOCXoaaT 2745

Okpy=xHOCTE ¢ 1leaTpoM O, BImcanHasi B TpeyrojabHuk P(Q) R, kacaercs ero cropod PQ, QR u RP B
toukax C', A u B coorBercrBenno. [Ipsmbie BO u C'O nepecekaior ctoporbl PQ u PR B Toukax K
n L coorBercrBenno. Haiiure oraomenne QA : AR, ectmu KQ =3, QR =16, LR = 1.

HazoBém paccmosnuem MexK Ty dnucjaMu MOJLYJIb UX Pa3HOCTU. VI3BecTHO, YTO CyMMa PACCTOAHUI OT
TPUHA/IIATU TOCTIe0BATETbHBIX HATYpPaJIbHBIX UNCEN JI0 HEKOTOpOro umcjia a paHa 260, a cymma
PACCTOAHMIT OT STUX JKe TPUHAJANATH 4Hces J0 4ncia a’ paBHa 1768. HaitauTe Bce BO3MOXKHBIE
3HAYEHU d.

B okpyxuocTh Brmcan derbipexyroiabHuk K LM N ¢ puaronansvu KM u LN, KoTophle mepeceKka-

1oTcd B Touke 1. OcHoBaHUs EPIEHIUKY/ISIPOB, OIYIIEHHBIX 13 TOYKH 1 Ha CTOPOHBI YETHIPEXYTOJIb-

HUKa, JIe2KaT Ha 3TUX cTopoHax. Paccrosuus ot touku 1" j1o cropon K L, LM, M N, N K paBHbI 442,
8 8

\/5, 717 1 7 COOTBETCTBEHHO.

a) Haitnmure oraomenune KT : TM.

6) Haitaure nyuay quaronanun LN, eciu gonofHUTENbHO n3BecTHO, o KM = 10.
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MOCKOBCKUI ®N3NKO-TEXHUYECKUI MHCTUTYT

OJINMMIINAJTA "OU3TEX" 110 MATEMATUKE

9 KJacc

BUJIET 16 HInNoP

3aIo/IHAETCST OTBETCTBEHHBIM CEKPETapéM

. Hamer 5000 KapToUek, Ha KOTOPBIX HAIIICAHBI HATYpaJsbHble drcsa oT 1 1o 5000 (Ha KaxK 10l KapTovIKe
HAIIMCAHO POBHO OJIHO YKCJIO, TIPUTOM YHCJIa He MOBTOpsoTcst ). Tpebyercst BHIOpATh JiBe KApTOUKH,
JUTT KOTOPBIX CyMMa HAIllMCAHHBIX Ha HuX ducest gesutced Ha 100. CKoIbKUMI CITOCOHaMI 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 Gynxuun y = —50g(x). Haityure Bee snauenust A takue, uro rpaduk dyuxuun y = (g(z))?

KacaeTcd rpaduka QyHKIUT § = @.

ypaBHeHI/Ie 1'2 + ar — 2 = 0 umeer JABa Pa3JIMYHbIX KOPHA L1 U To; IIPU 3TOM

22 22
x?—i—— = 34——.
T2 T

Haiinure Bce BO3MOXKHDIC 3HAUCHU A.

Haii/1uTe KOJIMYECTBO PA3IMYHbIX HPUBEISHHBIX KBaIPATHBIX TPEXUIEHOB (T.e. CO CTApIIUM Ko3d-
dbunmenrom, paBubiM 1) ¢ nesibiMu KO3hMUIMEHTAME TAKKX, 9TO OHU UMEIOT JIBa PA3JIHIHBIX KOPHSI,
SIBJISIONIAECS CTEIEeHsSMI YUCIa 5 ¢ HATYPAJIbHBIMEA TIOKA3ATEISIME, U IIPU 3TOM UX KOI(DPUIUEHTHI
0 MOJIYJTIO He TIPeBocxomaT 12548,

OxkpyxHOCTE ¢ 1leaTpoM O, BImcanHasi B TpeyrojabHuk P(Q) R, kacaercs ero cropod PQ, QR u RP B
toukax C', A u B coorBercrBenno. [Ipsmbie BO u C'O nepecekaior ctoporbl PQ u PR B Toukax K
n L coorBercrBenno. Haiiure oraomenne QA : AR, ectu KQ =1, QR =11, LR = 2.

HazoBém paccmosnuem MexK Ty dnucjaMu MOJLYJIb UX Pa3HOCTU. VI3BecTHO, YTO CyMMa PACCTOAHUI OT
JBEHA/IIATHU TIOCIE/I0BATETHHBIX HATYPAJIbHBIX YUCE]T 10 HEKOTOpOoro uncia a paHa 3306, a cymma
PACCTOAHMI OT 3THUX »Ke JBEHAJNATH ducesl ;10 umucia a’ pasHa 1734. HaiinnTe Bce BO3MOXKHBIE
3HAYEHUS d.

B okpyxuocTh Brmcan derbipexyroiabauk K LM N ¢ puaronansvu KM u LN, KoTophle mepeceKka-
1oTcda B Touke 1. OcHoBaHUs MEPIEHIUKY/ISIPOB, OIYIIEHHBIX 13 TOYKHU 1 Ha CTOPOHBI YETHIPEXYTOJIb-
HUKa, JIe2KaT Ha 3TUX cTopoHax. Paccrosuus ot touku 1" j1o cropon K L, LM, M N, N K paBHbI 5v/2,

/2 /2
\/5, 94/ 13 4 D4/ 3 COOTBETCTBEHHO.

a) Haitnure orromenune KT : TM.

6) Haitaure nyuny quaronanu LN, eciiu JOMOJHUTENBHO U3BecTHO, yt0 KM = 12.
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Pusrex—2018. Buinersr 7-8. Pemenune

BIJIET 7

1. Kakux nespix gucest ot 1 g0 60 000 (BK/IFOUHTETHHO) GOJIBINE U HA CKOJIBKO: COIEPKAIINX B CBOE
3aIMCH TOJIBKO YETHBIE MUQPHI WK COMEPIKAIIMX B CBOEH 3aIMCH TOJIHLKO HEUYETHBIE TUQPHI!

OTBer: quces, comepKalinx TOJIbBKO HeUETHbIE 1M PhI, Oosbire Ha 780.

Pemenne. Paccmorpum k-smadnsie gncia (1 < k < 4). KosmdaecTBo 4mces, COCTOANIX TOIBKO W3
HeudTHLIX 1UdP, paBHo H* (Ha KazKIyto n3 k MO3UIHUIT MOKHO BBIOpaTh Jiobyto u3 madp 1, 3, 5, 7,
9); KOJIMYECTBO HYHUCE], COCTOANIMX TOJBKO M3 4éTHBIX 1udp, pasHo 4 - 5*~! (Ha neppyio nosuimio
MOXKHO BBIOpaTh JitoOyio u3 mudp 2, 4, 6, 8, a Ha ocTaBIIHecs MO3UIUU — J00y0 u3 1udp 0, 2, 4, 6,
8). CrenoBaTenbHO, k-3HATHBIX YHCET, COMEPIKAIINX B CBOEIl 3aIlMCH TOJBKO HEYETHBIE THMPHI, HA
5% — 4. 51 = 5F~1 Gobiite, yeM UmCelI, CONEPIKAIUX B CBOEIl 3aIIMCU TOJBKO YETHBIE ITHQPDI.

Paccmorpum 5-3Haunblie gucia, He npebocxojsiine 60 000. Yuces, 3anncaHHbIX TOJIBKO HEIETHBIMEI
mudpamu, cpejn Hux 3-5% a quces1, 3alMcaHHBIX TOJIBLKO Y6THBIME Idbpamu — 2-5%+1 (He 3a6biBaem
yaectb camo qucsio 60 000).

rax, 4mce1, 3alICaHHBIX TOJbKO HEYETHBIMHA Idpami, coubire Ha 1+ 5 + 52 + 53 + 5% — 1 = 780.

2. Jlanbl e suneiinbe dyukinun f(z) u g(z) Takue, uaro rpabukn y = f(r) uy = g(x) — napaiejbHbie
npsiMBble, He HMapaJliejibHble ocaM Koopauuat. Haiiqure nanmenbinee sHadenne dynkimu (g(z))? +
f(x), ecun nammenninee snavenne dynknuu (f(x))? + g(r) pasuo —6.

OrBer: %

Pemenmue. Ilycts f(x) = ax + b, g(x) = ax + ¢, rae a # 0. Pacemorpum hz) = (f(x))? + g(z).
PackpsiBast ckoOku, nosyaaeMm h(x) = (ax+b)?+(az+c) = a*z*+a(2b+1)z+b*+c. Tpaduk y = h(x)
— 910 1mapabosia ¢ BETBSMHU BBEPX, MUHUMAJbHOE 3HAUEHUE IPUHUMAETCsl B BepinuHe. AGcuuccoit

_ 2b+1, B 1
BEPITIHBI ABJIACTCS Ty = — 5 —; OPAUHATA BePIIMHBI paBHa h (1,) = —b— 7 +c.

AHAJIOrITHO HOIyaeM, ITo MEHAMAIbHOE 3Havenne soipaxenus (g(z))? + f(z) pasno —c — 1 + b.

BaMeTI/IM, 9TO CyMMa 9THUX JIBYX MHUHHMaJIbHBIX 3HaYeHU PpaBHa —%, cjeJ0BaTe/JIbHO, €CJIM OJHO U3

9TUX MUHUMAJIbHBIX 3Ha4YeHUl paBHO —6, TO BTOpOEe paBHO —% +6 = 12—1

3. Vpasnuenue 2 + ax + 6 = 0 uMeeT J1Ba pa3INYHLIX KOPHA T1 U Ty; IIPH 3TOM

72 72

T T B

Haiiure Bce BO3MOXKHbBIE 3HAYEHUS .

OrtBert: a = 9.

Pemenmue. /115 cymecrBoBanus KOpHeil ypaBHEHUs €0 JIMCKPUMIHAHT JIOJI?KEH OBITH TIOJIOXKUTEIEH,

orkyna a® — 24 > 0. ITpu sToM yciouu 1o Teopeme Buera xy + x5 = —a, z125 = 6. Torya x? +
2

T1To + 23 = (21 + T2)” — 2179 = a® — 6.

[Ipeobpazyem nanHOE PABEHCTBO:

72 af—aj :0@(371_1_2)_72(x1—x2)(x%+x1x2+x§)

2 — 0.
25 i 25 (7122)”

Ty — T2 —

[TockobKy KOpHU pas3iudHbl, £1 — To # 0. Pasmesms obe gactu Ha T1 — X9 W TOJICTABISASA YKa3aHHbIE

BbIIIe 3HAUeHus, TodydaeM 1 — 2-2—6 = 0 & 2 —81 = 0, orxyna a = +9. Hepasencrsy a2 —24 > 0
, TOJLy 1-2.oo , OTKY, p y

YA0BJIETBOPAIOT oba Haﬁ,ﬂeHHbIX 3Ha4Y€HUA IIapaMeTpa.
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Pusrex—2018. Buinersr 7-8. Pemenune

4. Ha kaxk10it u3 npgambix y = 3 u y = 4 ormeueHo 1o 73 Touku ¢ abermccavu 1,2, 3, ..., 73. CKoIbKUMI
crocobaMu MOYKHO BBIOPATb TPU TOYKH M3 OTMEYEHHBIX 146 Tak, 4TOObI OHM ABJISLJINCH BEPIIMHAMU
MPSMOYTOJIBHOTO TPEyToJbHUKA?

OTBeT: 10654.
Pemenne. EcTh 1Be BO3SMOXKHOCTH.

1) Funorerysa TpeyroabHUKA JIEKUT HA OJHOI U3 MPSMBIX, & BEPIIHA IPAMOrO yIjia — Ha BTOPOI
npsimoii. [lycrs ABC' — maHHBIH TpeyroJbHUK ¢ MpsiMbIM yrjioM 1pu Beprmuae C', C'H — ero BbICO-
Ta, OIyIEeHHas Ha TUMOTeHy3y. V3 mponopnuoHaabHOCTH OTPE3KOB MTPAMOYTOJILHOTO TPEYTOJIHLHUKA,
nosnydaem, uro CH? = AH - BH, re. AH - BH = 1. Ilockoneky AH u BH — menble uncia, To
AH = BH =1.

l'unorenysy AB, paBHYIO 2, MOXKHO pactoyiokuth 71 -2 = 142 cnocobamu (1o 73 — 2 criocob6oB pac-
IIOJIOZ?KEHU A Ha Ka}K,Z[OIU/I u3 ABYyX AJaHHBIX HpﬂMbIX), IIpu 5TOM IIOJIO2KEHUE BEPIINHBI O olpeaessaeTCcd
OJTHO3HATHO.

2) OH U3 KaTeToB TpeyroiabHuKa (HazoBéM ero BC') nmepleHIuKyJISpeH JTaHHBIM [IPSIMbIM, 8 BTOPOit
karer (AC) jexkur Ha OJIHOI U3 TAHHBIX TPAMBIX. Tora nojoxkenue Karera BC' MOXKHO BbIOpaTh 73
criocobamu. st KaxKaoro BapuaHTa pacioJioxkenusi karera BC' BepmuHy A MOYKHO PaCIOJIOXKHUTh
144 criocobamu (IIOXO/ISIT BCe TOUKE KpoMe yzke BeiOpanubix B u C') — Bcero Bbxoaut 73-144 = 10512
CII0CODOB.

Nroro nostyaaem 142 4 10512 = 10654 crniocoba.

5. Ha mponoizkenun cropoubl AC Tpeyronbunka ABC' 3a Touky A ormedena Touka 1 Takas, 9TO
/BAC = 2/BTC. Haiigure mwiomaas Tpeyroiabanka ABC, ecim uzBectho, uro AB = AC, BT = 70,
AT = 37.

OTBeT: 420.

Pemenne. Ilycte /BTA = «, torga no ycinosuto ZBAC = 2a. Tpeyromsuuk ABC' — paBHO-
6eapennslii ¢ ocaopanneM BC, nostomy LABC = LACB = %(180o —2a) = 90° — a. Ilo cymme
yriioB Tpeyrosbanka 1T BC nonyaaem, uro /T BC = 180° — Z/TCB — ZBTC = 90°. Kpowme Toro,
/TBA = L/TBC — ZABC = «. U3 paBencrBa yrios cjiemayer, aro tpeyroabuuku ABT u ABC
pasaobeipennbie, AC = AB = AT.

Torma moayuaem CT = 2AT = 74, BC = /CT? — BT? = 24, Saprc = = - BC - BT = 840,

2
Spasc = 3Saper = 420.

6. HazoBéMm paccmoanuem MeXKIy IuCgIaMi MOJYJIb UX Pa3HoOCTU. VI3BecTHO, YTO cyMMa PacCTOSHUI OT
MIECTHAIIATH TOCIeI0BATEIbHBIX HATYPAJbHBIX THCE] JI0 HEKOTOPOTO YHucja a paBHa 276, a cyMm-
Ma PACCTOAHUI OT ITHUX K€ IMIECTHAIIATA YHUces] JI0 HeKoToporo uncia b paBHa 748. Haiigure Bce
BO3MOXKHBIE 3HAYEHUsI @, €CJIN U3BECTHO, 9T0 a + b = 62,5.

OtBeT: a = —0,75, a = 46,25.

Pemmenne. O6o3naumm JaHHbIE MTOCTIEI0BaTEIbHBIE HATYpaabHbIE ducia depe3 k, k + 1,.... k + 15.
Bamernm, 9TO eCJIn HEKOTOPOe YHCIIO JIeKUT Ha oTpeske [k; k+ 15|, To cymMMa paccrostHuii oT HEro J10
JIAHHBIX MIECTHAIATH JHcesT He peBocxoauT 15-8 = 120 (cymma paccTosiHuii 0 JBYX KpailHuX ducest
B TOYHOCTH paBHa 15, cymma paccrosiumit 10 k + 1 u k + 14 He nmpeBocxoauT 15, cymMMa paccTOsTHUIMA
110 k+2 u k+ 13 takxke we npesocxomut 15 u 1.11.). CremoBarenbHo, ducia a u b jiekar BHE OTPe3Ka
[k; k4 15]. Torma cymMMa pacCTOSHUI OT 9UC/Ia @ JI0 KazKJI0r0 M3 JAHHBIX T0CIe0BATEIbHBIX THCEIT
BoIpazkaercs dopmyioit [16a —k — (k+1) — ... — (k+ 15)| = 16]a — k — 7,5|. Anasorn4mo, cymma
paccTosiHuil OT YucIa b 0 KayKJI0oro u3 JaHHbIX uncen paBHa 16|b — k — 7.5|. IToaygaem cucremy
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Pusrex—2018. Buinersr 7-8. Pemenune

ypaBHEHUI
16la — k — 7,5 = 276, la — k — 7,5 = 17,25,
16]b —k—75="748, <& < |b—k—"17,5|=46,75,
a+b=0625 a+b=0625.

PaccmoTpuMm 4gernipe cirydas PaCKpbITUST MOJLYJIS.

1) O6a uucna a u b gexar cupasa ot orpeska |[k; k + 15]. Torna

a—k—175=17.25, a = 16,5,
b—k—T75=46,75, < {b=46,
a+b=625 k= —8,25.

Bsumy Toro, uro k 10/KHO OBITh HATYPAJIBHBIM YHCJIOM, 3TOT CJIy4ail HE TTOIXO/INT.

2) Ob6a uncia a u b gexar ciesa or orpeska [k; k + 15]. Torna

—a+k+75=1725, a = 46,
b+ k+75=46,75, < {b=165,
a+b=0625 k = 55,75.

DTOT caydail TaK:Ke He ITOIXOIHUT.

3) Yucno a nexur cnpasa, a b — ciesa ot orpeska |[k; k + 15]. Torna

a—k—75=1725, a = 63,25,
b+ k+T75=4675, < <{b=—0,75,
a+b=625 k= 38,5.

DTOT caydail TaK:Ke He ITOIXOIUT.

4) Yucio b nexur cupasa, a a — cyieBa ot orpeska [k; k + 15]. Torma

—a+k+75=1725, a = —0,75,

b—k—"7,5=46,75, & 4 b= 63,25,

a+b=0625 kE=9.
Nrak, BO3BMOXKHO TOJIBKO, 9T0 @ = —0,75.

. Han Bemykuibtit 9etbipéxyroabauk ABCD. Ilycrs P — neHTp OKPY’KHOCTHU, BIIMCAHHON B TPEYTrOJib-
nuk ABD, a () — eHTp OKpPY>KHOCTH, Biucanuoii B rpeyrosbauk C'BD. JIya B P nepecekaer cTOPOHY

DA B touke M, a iya D@ niepecekaer cropony BC' B Touke N. Oraszaiock, uro AM = %, DM = %
u BN = %, CN = %5.

a) Haitnure oraomenune AB : CD.

6) IlycTb MOMOJHUTEIHHO U3BECTHO, YTO JIAHHBIE B YCJIOBUH OKPYKHOCTH Kacatorces. Hailure juHb!
croporn AB u CD.

OrBer: a) AB:CD =3:5;6) AB=3,CD =5.

Pemtenne. a) Tak kak GuccekTpuca TPeyroJbHUKA JEIUT €ro CTOPOHY MPOMOPIMOHATBHO JBYM
npyruMm croporam, AB : BD = AM : MD =3:4u BD : DC' = BN : NC = 4 : 5. CienoBaresbHO,
AB:C’D:%‘—;:?):E).

6) Obo3HAUNM TOUKH KacaHWs OKPY’KHOCTH, BIIHCAHHON B TpeyroibHuk ABD, ¢ ero croponamu AB,
AD, BD uepe3 P, ', K cOOTBEeTCTBEHHO; TOYKH KacaHUs OKPYKHOCTH, BIIMCAHHON B TPEYTOJbHUK
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BCD c ero croponamu BC, CD, BD —4epe3 @, E, K coorBercTBeHHO (10 YCIOBUIO TOYKA KACAHUSI
co cropomnoit BD obmiast).

[Iycte BK = x, KD = y. lcnionb3yd paBeHCTBO OTPE3KOB KacaTe/IbHOil, ITPOBEJIEHHBIX K OKPYKHO-
CTU U3 OJIHOI TOYKH, MOJyIaeM COOTHOIIEHU

BQ = BP = BK =z, DFF = DE = DK =y, AF = AD — DF =3 —y, AP = AF = 3 —y,
CQ=BC-BQ=5—-z2,CE=CQ=5—2, AB=AP+PB=3+xz—y,CD=5—x+y.

B nynkre a) 6bu10 nosyueno, uto AB : CD = 3 : 5, orkyma 2XEY — %, x = y. Torna AB = 3,

5—x+
CD=5. !
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BUNJIET 8

1. Kakux nespix gucest ot 1 g0 80 000 (BK/IrOUHTETHHO) GOJIBINE U HA CKOJIBKO: COJEPKAIINX B CBOE
3aIMCH TOJIBKO YETHBIE MUQPHI WK COMEPIKAIIMX B CBOEH 3aIMCH TOJIHLKO HEUYETHBIE TUQPHI!

OTBer: quces, comepKalinx TOJIbBKO HeUETHbIE 1M PhI, Oosbire Ha 780.

Pemenne. Paccmorpum k-smadnsie gncia (1 < k < 4). KosmdaecTBo 4mces, COCTOANIX TOIBKO W3
HeudTHLIX 1UdP, paBHo H* (Ha KazKIyto n3 k MO3UIHUIT MOKHO BBIOpaTh Jiobyto u3 madp 1, 3, 5, 7,
9); KOJIMYECTBO HYHUCE], COCTOANIMX TOJBKO M3 4éTHBIX 1udp, pasHo 4 - 5*~! (Ha neppyio nosuimio
MOXKHO BBIOpaTh JitoOyio u3 mudp 2, 4, 6, 8, a Ha ocTaBIIHecs MO3UIUU — J00y0 u3 1udp 0, 2, 4, 6,
8). CrenoBaTenbHO, k-3HATHBIX YHCET, COMEPIKAIINX B CBOEIl 3aIlMCH TOJBKO HEYETHBIE THMPHI, HA
5% — 4. 51 = 5F~1 Gobiite, yeM UmCelI, CONEPIKAIUX B CBOEIl 3aIIMCU TOJBKO YETHBIE ITHQPDI.

Paccmorpum 5-3Haunble gucia, He npebocxojsiine 80 000. Yuces, 3anncaHHBIX TOJIBKO HEIETHBIMHI
mudpamu, cpejn Hux 45 a quces1, 3anMcaHHBIX TOJIBLKO Y6THBIME Idbpamu — 3-5%+1 (He 3a6biBaem
yaectb camo qucsio 80 000).

rax, 4mce1, 3alICaHHBIX TOJbKO HEYETHBIMHA Idpami, coubire Ha 1+ 5 + 52 + 53 + 5% — 1 = 780.
2. Jlanbl e suneiinbe dyukinun f(z) u g(z) Takue, uaro rpabukn y = f(r) uy = g(x) — napaiejbHbie

npsiMBble, He HMapaJliejibHble ocaM Koopauuat. Haiiqure nanmenbinee sHadenne dynkimu (g(z))? +
f(x), ecmu nammenninee snavenne gynxknuu (f(r))? + g(r) pasno 4.

OTBeT: —

N|©

Pemenmue. Ilycts f(x) = ax + b, g(x) = ax + ¢, rae a # 0. Pacemorpum hz) = (f(x))? + g(z).
PackpsiBast ckoOku, nosyaaeMm h(x) = (ax+b)?+(az+c) = a*z*+a(2b+1)z+b*+c. Tpaduk y = h(x)
— 910 1mapabosia ¢ BETBSMHU BBEPX, MUHUMAJbHOE 3HAUEHUE IIPUHUMAETCsl B BepinuHe. AGcuuccoit

2641, _ 1
5.~ OpJMHATa BepIHHL! papHa h (1) = —b — ; +c.

BEPHINHLBI ABJIACTCA Ty = —
AHAJIOrITHO HOIyaeM, ITo MEHAMAIbHOE 3Havenne soipaxenus (g(z))? + f(z) pasno —c — 1 + b.
Bamernym, UTO CyMMa 9THX [AByX MHHIMAJIBHBIX 3HATCHHH paBHA —3, CJIEIOBATENBHO, €CJIH OIHO 13
9THX MIHHMAJIBHBIX 3HAUEHHII paBHO 4, To Bropoe pasHO —1 — 4 = —%.

3. Vpasnenue 2 + ax + 8 = 0 uMeeT J1Ba Pa3INYHLIX KOPHS T1 U Ty; IIPH 3TOM

64 64

T TR T

Haiinure Bce BOSMOXKHBIC 3HAYCHUS Q.
OrBer: a = +12.

Pemenmue. /115 cymecrBoBanus KOpHeil ypaBHEHUs €0 JIMCKPUMIHAHT JIOJI?KEH OBITH TIOJIOXKUTEIEH,

orkyia a®> — 32 > 0. IIpu sToM yciouu 1o Teopeme Buera xy + x5 = —a, z1x5 = 8. Torya x? +
2

T1To + 23 = (T1 + T2)” — 1119 = a® — 8.

[Ipeobpazyem nanHOE PABEHCTBO:

64 a3 — a3 0 (2 — 1) 64 (v1 — 22) (23 + 2129 + 23)

. = 0.
17 a3l 17 (z122)°

Ty — T2 —

[TockobKy KOpHU pas3iudHbl, x| — To 7# 0. Pa3menms obe gactn Ha T1 — X9 ¥ TMOJICTABISASA YKa3aHHbIE

BBIIIIe 3HAYEHUsd, MoaydaeM 1 — % . “521’28 =0 < a2 — 144 = 0, orxyzma a = £12. Hepasencry

a? — 32 > 0 y1oBJIeTBOPAIOT 00a HallJIeHHLIX 3HAYCHHA HapaMeTpa.
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4. Ha xax ot u3 npsiMbix £ = 5 u x = 6 oT™MeueHo 110 58 Touek ¢ opjuaaTamu 1,2, 3, ... 58. CKoIbKuMI
crocobaMu MOYKHO BBIOPATb TPU TOYKH M3 OTMEYEHHBIX 116 Tak, 4TOObI OHM ABJISIJINCH BEPIIMHAMU
MPSMOYTOJIBHOTO TPEyToJbHUKA?

OTBer: 6724.
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, OIyIEeHHas Ha TUMOTeHy3y. V3 mponopnuoHaabHOCTH OTPE3KOB MTPAMOYTOJILHOTO TPEYTOJIHLHUKA,
nosnydaem, uro CH? = AH - BH, te. AH - BH = 1. Ilockoneky AH u BH — menble uncia, To
AH = BH =1.

l'unorenysy AB, paBHYIO 2, MOXKHO PacioyioKuTh 56 - 2 = 112 cnocobamu (1o 58 — 2 criocob6oB pac-
IIOJIOZ?KEHU A Ha Ka}K,Z[OIU/I u3 ABYyX AJaHHBIX HpﬂMbIX), IIpu 5TOM IIOJIO2KEHUE BEPIINHBI O olpeaessaeTCcd
OJTHO3HATHO.

2) OH U3 KaTeToB TpeyroiabHuKa (HazoBéM ero BC') nmepleHIuKyJISpeH JTaHHBIM [IPSIMbIM, 8 BTOPOit
karer (AC) jexkur Ha OJIHOI U3 AHHBIX TPAMBIX. Tora nojoxkenue Karera BC' MOXKHO BbIOpaTh 58
criocobamu. s KarK0ro BapuaHTa pacrojioxkenus Karerta BC BepuimHy A MOYXKHO pacIoOIOKUATH
114 ciocobamu (TIOIXOIAT BCe TOUKHM KPOMe yrke BeIOpanubix B u C') — Becero Beixoaut 58114 = 6612
C110cobOB.

Nroro nostyaaem 112 4 6612 = 6724 criocoba.

5. Ha mpogomkenun cropoust AC Tpeyrosbanka ABC 3a Touky A oTrmedena Todka 1 Takasi, ITO
/BAC = 2/BTC'. Haiinure mwiora s Tpeyroabauka A BC| eciin u3BectHo, ato AB = AC, BT = 42,
AT = 29.

OTBeT: 420.

Pemenmne. Ilycte /BTA = «, torga no ycinosuto ZBAC = 2a. Tpeyromsuuk ABC' — paBHO-
6eapennslii ¢ ocaopanneM BC, nostomy LABC = LACB = %(180o —2a) = 90° — a. Ilo cymme
yriioB Tpeyrosbanka 1T BC nonyaaem, uro /T BC = 180° — Z/TCB — ZBTC = 90°. Kpowme Toro,
/TBA = L/TBC — ZABC = «. U3 paBencrBa yrios cjiemayer, aro tpeyroabuuku ABT u ABC
pasaobeipennbie, AC = AB = AT.

Torma moayuaem CT = 2AT = 58, BC = /CT? — BT? = 40, Saprc = = - BC - BT = 840,

2
Spasc = 3Saper = 420.

6. HazoéM paccmosaruem MeKTy 9UCIaMUA MOJIYJIb WX pasHocTH. V3BecTHO, 9TO CyMMa pacCTOSHUI
OT JIBEHA/IIATH TIOCJIEI0BATEILHBIX HATYPAaJIbHBIX 9UCENT JIO HEKOTOPOTO Yhcaa a paBHA 358, a cyM-
Ma pacCTOSTHUIl OT 3TUX »Ke JBEHaJIIaTH YucesI JI0 HeKoToporo umcia b pasua 212. Haiinure Bce
BO3MOXKHBIE 3HAYEHUS (4, €CJIM U3BECTHO, 9TO a + b = 114,5.

C
OTBeT: 0 = %

Pemmenne. O6o3naumm gaHHbIE MTOCTIEI0BaTEIbHBIE HATYpaIbHbIEe Yucia depe3 k, k+ 1,... .k + 11.
Bamernm, 9TO eCJIi HEKOTOPOe YHCIIO JIeKUT Ha orpeske [k; k+11], To cymMma paccrostHuii oT HEro 10
JIAHHBIX JIBEHAJIATH duces He mpeBocxoguT 11 -6 = 66 (cymma paccTostHuii 10 JIByX KpaltHUX ducest
B TOYHOCTH paBHa 11, cymma paccrosinmit 10 k + 1 u k + 10 He nmpeBocxoauT 11, cymMMma paccTosiHMiA
10 k+ 2 u k + 9 rakxke He npeBocxoaut 11 u 1.11.). CriefioBaresibHO, 9ucia a U b JIesKar BHe OTPe3Ka
[k; k4 11]. Torma cymMMa pacCTOSHUI OT 9UC/IA G JI0 KazKIOr0 U3 JAHHBIX IOCIE0BATEIbHBIX THCEIT
BoIpazkaercs dopmyioit [12a —k — (k+1) — ... — (k+ 11)| = 12]a — k — 5,5|. Anasorn4mo, cymma
paccTosiHuil OT 4ucIa b 0 KayKJIoro u3 JaHHbIX uncen paBHa 12|b — k — 5,5|. IToaygaem cucremy
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ypaBHEHUI
12|a — k — 5,5| = 358, la —k —5,5] = 292,
12[b—k—55/=212, & |b—k—55=172,
a+b=1145 a+b=114,5.

PaccmorpuMm 4dernipe cirydas PacKpbITUST MOJLYJIS.

1) Ob6a uncna a u b gexar cupasa ot orpeska |[k; k + 11]. Torna

a—k—55=293, a =633,
b—k—55=172, <& {b=>51g,
a+b=1145 k= 28.

2) O6a uncia a u b nexar ciea or orpeska [k; k + 11]. Torma

—a+k+55=293, a =511,
—b+k+55=172, & {b=063s,
a+b=114,5 k = 75,5.

Bsumy Toro, uto k 10/12KHO OBITH HATYPAJBHBIM YHUCIOM, STOT CJAydail He MOJIXO/INT.

3) Yucso a nexur cupasa, a b — ciaesa ot orpeska [k; k + 11]. Torma

a—k—55=292, a =81,
—b+k+55=173, < {b=335,
a+b=1145 k=453,

DTOT ciIydail TaK:Ke He ITOIXOIUT.

4) Yucso b nexur cupasa, a a — cyieBa ot orpeska [k; k + 11]. Torma

—a+k+55=292, a = 33,5,
b—Fk—55=172, & b =28l,
a+b=1145 k=572

DTOT caydail TaK:Ke He IMOIXOIUT.

IITaK, BO3MOKHO TOJIBKO, 910 @ = 635 = 130,

. Han Beimykiibtit 9eTbipéxyroabauk ABCD. Ilycrs P — eHTP OKPYXKHOCTH, BIIMCAHHON B TPEyIroJib-
Huk ABD, a () — leHTp OKPY?KHOCTH, BIcanuoii B TpeyrosibHuk C' BD. Jlya B P 1niepecekaer cTOpOHY
DA B touke M, a nyu D() nepecekaer cropony BC' B Touke N. Okaszajock, aro AM = %, DM = %

nBN =8 CN =2
a) Haiimure oraomenne AB : C'D.

6) [IycThb HOMOHUTELHO U3BECTHO, YTO JaHHBIE B YCJIOBUU OKPYKHOCTH Kacatorcd. Haiiaure jimHbt
cropon AB u CD.

OrBet: a) AB:CD =4:3;6) AB=4,CD = 3.

Pemrenue. a) Tak kak GuccekTpuca TPeyroJibHUKA JEIUT €ro CTOPOHY MPOMOPIMOHATBHO JBYM
napyruMm croporam, AB : BD =AM : MD =2:1u BD : DC' = BN : NC = 2 : 3. CienoBarejbHO,
AB:CD:2-§:4:3.

6) O6o3HAUNM TOYKH KacaHWs OKPY’KHOCTH, BIIHCAHHON B TpeyroibHuK ABD, ¢ ero croponamu AB,
AD, BD uepe3 P, ', K cOOTBEeTCTBEHHO; TOYKHM KacaHUs OKPYKHOCTH, BIIMCAHHON B TPEYTOJbHUK
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BCD c ero croponamu BC, CD, BD —4epe3 @, E, K coorBercTBeHHO (10 YCIOBUIO TOYKA KACAHUSI
co cropomnoit BD obmiast).

[Iycte BK = x, KD = y. lcnionb3yd paBeHCTBO OTPE3KOB KacaTe/IbHOil, ITPOBEJIEHHBIX K OKPYKHO-
CTU U3 OJIHOI TOYKH, MOJyIaeM COOTHOIIEHU

BQ = BP = BK =z, DF = DE = DK =y, AF = AD — DF =4 —y, AP = AF = 4 —y,
CQ=BC-BQ=3—-z2,CE=0CQ=3—2, AB=AP+PB=4+x—y, CD=3—x+y.

B nynkre a) 6buto moaydeno, uro AB : CD = 4 : 3, orkyua gfgz = ‘51, x = y. Torna AB = 4,
CD =3.
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BUJIET 15

1. Jamer 6000 KapToUeK, Ha KOTOPBIX HAMCAHBI HATYpaJbHble dncyia oT 1 10 6000 (Ha KaxK 10t KapTouKe
HAIIMCAHO POBHO OJIHO YHCJIO, TIPUTOM UHCJIa He TOBTOpsoTcst ). Tpebyercs BHIOpATh JiBe KApPTOUKI,
JIJIsT KOTOPBIX CyMMa, HAIMCAHHBIX Ha HUX dnces jgeanted Ha 100. CKOIBKIMEI CIIOCODAME 9TO MOXKHO
clesiaTh?

OTset: 179940.

Pentenne. Byjem 6pars kapToduku 1o ovdepe/in. Bo3MoKHBI HECKOJIBKO CJIYYaeB B 3aBUCUMOCTH OT
TOro, KaKoe 9ICJIO HAIIMCAHO Ha IEePBOHl KapTOUKe.

1) Homep na kaprouke okanuupaercs Ha 00 (takux kaprodek 60 mryk). Jljis jgesmmMocTu cyMMbl Ha
100 BTOpPYIO KApTOUKY HaJIO BHIOpaTh Tak, 9TOOBI HOMEp Ha Heil TakxKe okanumBaJjca Ha 00. Becero
nosyaaem Cg0? = &;’9 = 1770 BapuaHTOB.

2) AHaJIOrMYHO, ecJIi HOMep Ha KapTodke okaHdmBaercs Ha 50 (Takmx Kaprodek takxke 60 mTyk),
TO JiIsA ieuMocTr cyMMbl Ha 100 BTOpyIo KapTOYKy HaJI0 BHIOpATh TakK, 9TOObI HOMED Ha Hell OKaH-
ynBaJicd Ha 50, T.e. n 37ech 1770 BapnanToB.

3) Homep Ha KapTOuke OKaHUMBaeTCs Ha 9uciao oT 1 o 49 (rakux xaprouek 49 - 60 = 2940). s
KasKJI0ii W3 HUX [apy MOXKHO BeIOpaTh 60 criocobamu (ec/u Iucsio OKAaHINBACTCS HA 1, TO MOJORIET
Jobast KapTovyKa ¢ YUCJI0M, OKaHIUBatomuMcsd Ha 99; ecim 4uc/io okaHIuBaeTcd Ha 2 — Jriobas Kap-
TOYKA € YUCJIOM, OKaHduBatormumMces Ha 98 u 1.1.). Takum obpasom, nosydaem 2940 - 60 = 176400
BapUaHTOB.

4) Homep Ha KapToOUuke OKaHUIMBaeTcs Ha 1ucyo oT 51 10 99. Bee takue BapuaHThl ObLIN YUTEHBI TIPU
PaACCMOTPEHUH TPEThero ciaydas (9TH KapTOYKH COCTABJISIN Mapy KapTOIKaM, BHIOPAHHBIM EPBO-
HAYAJIBHO).

Nroro Boixoaut 1770 4+ 1770 + 176400 = 179940 criocobos.

2. anbl aBe suneiinbe dyukiun f(z) u g(z) Takue, uro rpabukn y = f(zx) uy = g(x) — napaiejbHbie
IpsiMble, He IapaJllebHble ocaM KoopjuHat. Useectro, uto rpaduk dynxuun y = (f(z))? kacaercs
rpaduka Gynkiun y = 20g(x). Haiimure Bee 3nadenust A taxkue, uro rpadux dynknuu y = (g(z))?

KacaeTcs rpaduka QYHKIUIA § = %T).

OrBer: —0,05.

Pewenne. Ilycrs f(x) = ax + b, g(x) = ax + ¢, rae a # 0. Kacanne rpaduxos y = (f(z))?
= 20g(x) skBuBajsentHo Tomy, uto ypasuenue (f(x))? = 20g(x) umMeeT POBHO OJHO pelleHUE.

[oyuaem (ax + b)* = 20(ax + ¢), a*z* + 2a(b — 10)z + v* — 20c = 0. YerBepTh AUCKPUMUHAHTA

sroro ypasuenust pasta a’(b — 10)? — a? (b* — 20c) = 20a*(5 — b+ ¢), orkyna b — ¢ = 5.

%

HMeeT e/IMHCTBEHHOe pemeHHe 9to ypasaenne (npu yciaoBuu A # () PaBHOCHIIBHO CJIC/LYIONIAM
A(az +¢)* = ax +b, Aa*x® + a(2Ac — 1)z + Ac® — b = 0. JluckpuMuHAHT paBeH D = a*(2Ac—1)* —

4Aa* (Ac® —b) = a*(4Ab — 4Ac + 1). On obpammaercs B HOJIb pn A = 4(Cl_b) = —.

osHadaet, 4ro ypasuenue (g(z))? = f)

Amnasnoruuno, kacanue rpadukos y = (g(z))?> uy = 4

3. Vpasnenue 22 + ax + 3 = 0 uMeer 1Ba PA3IUIHLIX KOPHS T U To; IPU 3TOM

. 39 L 39
T — — =15 — —.
T2 I

Haitiure Bce BO3MOXKHBIE 3HAYCHUS (.

OTBer: a = +4.

Pemenne. /Iis cymecrBoBanust KOpHel ypaBHEHUs €ro JUCKPUMHUHAHT JIOJPKEH OBbITH [IOJIOKUTEJIEH,

orkyma a? — 12 > 0. Ilpu sTom yciosun no teopeme Buera x1 + 19 = —a, 1179 = 3. Torma a2 +
2

T1To + 23 = (21 + T2)” — 1119 = a® — 3.
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[Ipeobpazyem naHHOE PABEHCTBO:

Tl — X2

39 —
:O<:>(171—(L’2> (ZL’%"‘(L’lZEQ"—CL’g)—M:O

x} — a3 —39-
T1X2 T1X2

[TocKOoIbKY KOPHHI Pa3IWdHEBL, T1 — To # 0. Paznemms obe 4acTu Ha T — Ty U IOACTABIIAA YKA3AHHbIC
BbIIIE 3HadeHnH, notydaem a’ —3— 3 =0 < a® — 16 = 0, orkyza a = +4. Hepasencrsy a” —12 > 0
VIIOBJIETBOPHAIOT 006a, HAICHHBIX 3HAYCHASA HapaMeTpa.

. Haifyture KomuecTBO pa3IMYHbIX MPUBEISHHBIX KBaIPATHBIX TPEXUIEHOB (T.e. CO CTApIIUM Kodd-
dbunmenrom, papubiM 1) ¢ neabivMu Ko3hbpUIEeHTaMy TaKUX, 9T0 OHU UMEIOT JIBa PA3JIHYHBIX KOPHS,
SIBJISIIOIIAECS CTEIEHsIMU IUC/Ia 3 ¢ HATYPaJIbHBIMHU TMOKA3ATE/sIMU, U IIPU STOM UX KOIDMOUIHEHTHI
0 MOJIYJIIO He IIpeBocxoaaT 2745,

OTBeT: 4489.

Pentenne. Takue kBajipaTHble TPEXUWIEHBI MOYKHO TIPEJICTaBUTH B Buje (r — 3%) (m — Sb), e a, b
— HaTypaJbHbIe Yucia. dToObI MCKIIOUNTDH MOBTOPEHUs, cuuTaeM, 9To a > b. PackpbiBas cKOOKH,
nosyuaem 2 — (3% + 3%) z 4 3. Tlo ycnosuio

3¢ 430 < 279, 3¢ 4 3b L 319,
3atb L 2745 a+b<135.

BaMeTnM, 9TO ecJIn JJIsT HEKOTOPBIX HATYPAJIbHBIX @ U b BBITIOIHSIETCS BTOPOE HEPABEHCTBO, TO TIEPBOE
HEPaBEHCTBO TaKKe BepHO. /1 KaxK10r0 3HaUYeHUs @ BBITUIIIEM KOJUYIECTBO OJIXOIANINX 3HATEHUIT

b:

a = 135 = 0 3uauenuii b;
a = 134 = 1 3nauenue b (b =1);
a =133 = 2 snaqenus b (b € {1;2});
be{l;2;...;66}

a = 69 = 66 3nauennii b )
be{l1;2;...;67});
)
)

a = 68 = 67 3nauenuii b
a = 67 = 66 3nauennii b (b € {1;2;...;66}

be{l;2;...;65}

A~~~ I/~ I/~

a = 66 = 65 3naueHwuii b
a =2 = 13nauenne b (b=1);

a = 1 = 0 3mayenwuit b.

Cymmupyst, nomy4aem (1 +2+34...67) 4 (66 + 65 + 64 + ... + 1) = 4489 BapuanTOB.

. Oxpyzxnoctsb ¢ nearpom O, Brimcannas B Tpeyrojbauk PO R, kKacaercd ero cropon PQ, QR u RP B
toukax C'; A u B coorBercrBenno. [Ipsmere BO u C'O nepecekator ctoporbl PQ u PR B Toukax K
u L coorBercrBenno. Haiiure oraomenne QA : AR, ectu KQ =3, QR =16, LR = 1.

OTBeT: 9: 7.

Pemenne. Tpeyrosbnukun PBK u PCL pasubl (PB = PC kak KacarejbHbIE, MPOBEIEHHBIE K
OKPY?KHOCTHU U3 O/iHOI Toukn; /P — obmuit; yrusl npu Bepiunaax B u C' — npsmbie). CirieoBaTesbHO,
PK = PL, a tak kak PC' = PB, o u CK = BL. llyctb CK = BL = x. Torna QA = QC =
QK + KC =3+ x, RA = RB = RL+ LB =1+ x. Illockonmbky QR = 16, mosydaem, 910
(34 x)+ (1 +x) =16, orkyna « = 6. Suaunt, AQ : AR=9:7.
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6. HazoBéMm paccmoaruem MexK Ty duciaMu MOJLYJIb UX Pa3HOCTU. VI3BecTHO, YTO cyMMa PacCTOAHUI OT
TPUHA/IIATU TOCTIeT0BATETbHBIX HATYPaJIbHBIX UNCENI JI0 HEKOTOpOro 4dmcjia a paHa 260, a cymma
PACCTOAHMI OT STHUX K€ TPUHAJNATH |Hcea ;10 unciaa a’ pasHa 1768. HaiiinTe Bce BO3MOMKHEIE
3HAYECHUS A.

OrBer: a = —12, a = 13.

Pemenune. O6o3naumm gaHHbIE TTOCE0BaTEIbHBIE HATYpaIbHbIEe Yucia depe3 k, k + 1,.... k + 12.
Bamerum, 9To ec/in HEKOTOPOe YUCJIO JIEXKUT Ha orpeske [k; k—+12], To cymma paccrostHuii or HEro J10
JIAHHBIX TPUHA/IIATU YUCE]T HE TIPEBOCXO/IAT % 12 = 78 (cymma paccTostHUI JI0 JIBYX KPAWHUX TUCE]T
B TOYHOCTH paBHa 12, cymma paccroguuii 1o k + 1 u k + 11 e npesocxoaut 12, cymma paccTosinuii
1o k+ 2 u k+ 10 Takke ne mpeBocxouT 12 u T.71.; paccrogaue 1o k + 6 He IPeBOCXOUT TOJIOBUHBI
JUIMHBI OTPe3Ka MexK 1y uucjiamu, T.e. 6). CrieioBaTesibHO, Yucia a 1 a? jexkar BHe oTpeska [k; k+12].
Torna cymma paccTogHUil OT YnCIa a 10 KazKJI0TO U3 JIAHHBIX [TOCJIEI0BATETLHBIX YHCEJ BhIPAYKaeTCs
dbopmyioit [20a —k — (k+1) — ... — (k+19)| = |20a — 20k — 190|. AnastoruaHO, CyMMa PacCTOAHMI
OT umcIa a? 0 KaxKJI0ro U3 JaHubix duce pasha [20a® — 20k — 190|. Tloydaem cucreMy ypaBHeHUit

130> — 13k — 78| = 1768, _ []a® — k6] = 136,
130 — 13k — 78| = 260. la — k — 6] = 20.

Paccmorpum deTbipe cirydas pacKpPBITHS MOJTYJ/IA.

1) O6a uucia a u a® nexar cupasa ot orpeska [k; k + 12]. Torga

@ —k—=6=136, _ fa—k-6=20, _ [k=a-26
a—k—6=20 a® —a—116 = 0. a = /A6,

Torna u3 mepBoro ypaBHEHUsI CUCTEMbI CJIE/LYeT, 9TO k — UppaIlMoOHaIbHOE YUCJIO0, UTO HE YI0BJIETBO-
pseT YCJIOBHUIO 3aJa4H.

2

2) O6a uncia a u a® jexar cjiea or orpeska [k; k + 12]. Torma

k+6—a®=136, - kE+6—a=20,
k+6—a=20 a’> —a+116 = 0.

JInCKpUMUHAHT KBaJIpATHOTO ypPaBHEHUS OTPUIIATE/ICH, IIO9TOMY PEIICHUN HET.

2

3) Yucso a jexur ciesa, a a* — cupasa ot orpeska [k; k 4+ 12]. Torga

k=a-+ 14,
a’ —k—6 =136, k+6—a=20,
& & a=—12,
k+6—a=20 a’—a—156 =0
a=13
Yo6exgaeMcs, 9T0 Ipu 0O60UX 3HAYEHUSIX G YUCJIO0 Kk sBJsleTcsl HATypaJbHbiM (@ = —12 = k = 2;

a =13 = k = 27), ciepoBarenbHo, 06a 3HAYEHUSI @ TIOJXOJISIT.

4) Yucno a nexkutT crnpasa, a a® — ciesa ot orpeska [k; k+ 12]. OueBumo, 3T0T ciryvail He TOIXOUT,
Tak Kak ec/iu a > a?, To 0ba uucia a u a’ jexkar Ha orpeske [0; 1], HO TorIa MexK Ly HUMHI He MOYKET
HOMECTUTLCA HU OJHO IeJI0e IUCJIO.

Nrak, BOBMOXKHBI JBa ciaydas: ¢ = —12 u a = 13.

7. B okpy:KHOCTH BlrcaH 4eTbipexyroabHuk K LM N ¢ nuaronansvu KM w LN, KoTopble mepeceKka-
1oTcd B Touke 1. OcHoBaHUs MEPIEHIUKY/ISIPOB, OIYIIEHHBIX 13 TOYKHU 1 Ha CTOPOHBI YETHIPEXYTOJIhb-

HUKa, JIeXKaT Ha 3TUX cTopoHax. Paccrosaus ot touku 1" j1o cropon K L, LM, M N, N K paBabI 442,

8 8
\/5, 717 W 7 COOTBETCTBEHHO.
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a) Haitnure orromenne KT : T'M.
6) Haiijure jymny puaronasu LN, eciin gonosHuTe/bHO u3BectHo, uro K M = 10.
OrBer: KT :TM =4, BD = \F

Pemenune. B cuiy Toro, 4ro BIUCAHHBIE YTJIbI, OMUPAIONINEC Ha OJHY Jyry, paBubl, /T LK =
LTMN, /TKL = ZTNM. Cnenosarenbuo, tpeyroabauku 1K L u TN M 1ogo0HbI. AHAJTOITIHO
nokaspiBaercs, Yto AT KN ~ ATLM. CooTBeTCTBYIONNE 3JIEMEHTHI TTOA0OHBIX (DUTYD OTHOCATCS
KakK KoadgdunuenT moodusd. B jannoM ciiydae B Ka4ecTBe COOTBETCTBYIONINX 3JIEMEHTOB BBICTYIIAIOT

BBICOTHI, TPOBEJIEHHBIE 3 BepiuHbl 1. OTcroma HaxoauM, 9T0 KoM duImenT mo1oous paset k; = %
JIJIS TIepBO# mapbl U ko = f‘/iﬁ JJIsl BTOPOH Lapwl.

Myers KT = V172 Torma NT = &L = 0v/2; MT = J2 = =T [T = KT — 172

Buaunt, KT : TM = z\/17 : %zélz 1.

Ecin KM = 10, o 2v/17 + %ﬁ =10,z = Cﬂe,ZLOBaTe.HbHO LN = 22 + ij/”ﬁ = 2\—[ = %ﬁ
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BUJIET 16

1. Hamer 5000 KapToUeK, Ha KOTOPBIX HAIMCAHBI HATYpaJbHble dncsia oT 1 10 5000 (Ha KaxK10it KapTouKe
HAIIMCAHO POBHO OJIHO YHCJIO, TIPUTOM UHCJIa He TOBTOpsoTcst ). Tpebyercs BHIOpATh JiBe KApPTOUKI,
JIJIsT KOTOPBIX CyMMa, HAIMCAHHBIX Ha HUX dnces jgeanted Ha 100. CKOIBKIMEI CIIOCODAME 9TO MOXKHO
clesiaTh?

OTrset: 124950.

Pentenne. Byjem 6pars kapToduku 1o ovdepe/in. Bo3MoKHBI HECKOJIBKO CJIYYaeB B 3aBUCUMOCTH OT
TOro, KaKoe 9ICJIO HAIIMCAHO Ha IEePBOHl KapTOUKe.

1) Homep na kaprouke okanuupaercs Ha 00 (takux kaprodek 50 mryk). Jljis jesmmocTn cyMMbl Ha
100 BTOpPYIO KApTOUKY HaJIO BHIOpaTh Tak, 9TOOBI HOMEp Ha Heil TakxKe okanumBaJjca Ha 00. Becero
nosnydaem C50% = % = 1225 BapuaHTOB.

2) AHaJIOrHMYHO, ecJIi HOMep Ha KapTodke okaHdmBaercs Ha 50 (Takmx KapTodek Ttakxke 50 MTyK),
TO JiIsA ieuMocTr cyMMbl Ha 100 BTOpyIo KapTOYKy HaJI0 BHIOpATh TakK, 9TOObI HOMED Ha Hell OKaH-
yuBaJjcd Ha 50, T.e. 1 3jiecb 1225 BapraHTOB.

3) Homep Ha KapTOuke OKaHUMBaeTCs Ha 9uciao oT 1 o 49 (rakux xaprouek 49 - 50 = 2450). s
KasKJI0ii W3 HUX Hapy MOXKHO BeIOpaTh 50 criocobamu (ecm Iucjio OKAHINBACTCS HA 1, TO MOIORIET
Jobast KapTovyKa ¢ YUCJI0M, OKaHIUBatomuMcsd Ha 99; ecim 4uc/io okaHIuBaeTcd Ha 2 — Jriobas Kap-
TOYKA € YUCJIOM, OKaHduBatormumMces Ha 98 u 1.1.). Takum obpasom, nosydaem 2450 - 50 = 122500
BapUaHTOB.

4) Homep Ha KapToOUuke OKaHUIMBaeTcs Ha 1ucyo oT 51 10 99. Bee takue BapuaHThl ObLIN YUTEHBI TIPU
PaACCMOTPEHUH TPEThero ciaydas (9TH KapTOYKH COCTABJISIN Mapy KapTOIKaM, BHIOPAHHBIM EPBO-
HAYAJIBHO).

Wroro BeixoauT 1225 4+ 1225 + 122500 = 124950 crroco6oB.

2. anbl aBe suneiinbe dyukiun f(z) u g(z) Takue, uro rpabukn y = f(zx) uy = g(x) — napaiejbHbie
IpsiMble, He IapaJllebHble ocaM KoopjuHat. Useectro, uto rpaduk dynxuun y = (f(z))? kacaercs
rpaduka bynxuun y = —50g(x). Haitaure Bee snadenus A takue, aro rpacduk bynxuun y = (g(z))?

KacaeTcs rpaduka QYHKIUIA § = %T).

Orser: 0,02.

Pewenne. Ilycrs f(z) = ax + b, g(x) = ax + ¢, tae a # 0. Kacanne rpadmuros y = (f(z))* n
y = —50g(x) skBuBasentHo Tomy, uro ypasuenue (f(z))? = —50g(r) umeer poBHO OJHO pereHue.
[oyuaem (azx + b)* = —50(az + ¢), a*x? + 2a(b + 25)x + b* + 50c = 0. YeTBepTh AUCKPUMUHAHTA
sroro ypasuenust pasta a’(b + 25)% — a? (b* + 50c¢) = 25a*(25 + 2b — 2¢), orkyna 2(b — ¢) = —25.

Amnasiormano, kacanue rpadukos y = (g(z))? n y = % osHauaer, 4ro ypasnenune (g(z))? = @
HMEET eNHCTBEHHOE pemeHHe 910 ypasuenne (mpu yciaosun A # ) PaBHOCHIBHO CJIELYIOIINM
A(az +¢)* = ax +b, Aa*x® + a(2Ac — 1)z + Ac® — b = 0. JluckpuMuHAHT paBeH D = a*(2Ac—1)* —

4Aa* (Ac® —b) = a*(4Ab — 4Ac + 1). On obpammaercs B HOJIb pn A = (Cl = 50.

3. Vpasnenue x? + ax — 2 = 0 uMeeT JBa PA3JIMIHBIX KOPHA X1 U T'o; IIPH ITOM

3. 22 3 22
. T2 - 1'1
Haitnure BCe BO3MOXKHBIE 3HAYECHI Q.
OTBeT: a = £3.

Pemmenwne. /115 cymecrBoBanus: KOpHeil ypaBHEHUs €0 JIMCKPUMIHAHT JIOJI?KEH OBITh TIOJIOZKUTEJICH,

orkyma a*> + 8 > 0 (sTo HepaseHcTBO BepHO mpu JoObIX a). Ilo Teopeme Buera z; + 7o = —a,
2

1179 = —2. Torna a2 + 2129 + 23 = (21 + 12)” — 11709 = a® + 2.
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[Ipeobpazyem naHHOE PABEHCTBO:

xT1 — T2

22(x1 —
=0< (x; — x9) (x%—l—xlxg—kxg)qLM:O.

x} — a5+ 22
T1T2 T1T2

[TockobKy KOpHI pa3iudHbl, £1 — To # 0. Pasnenms obe gactn Ha T1 — 9 W TMOJICTABISAA YKa3aHHbIE

2 _0sa?—-9=0, orkyna a = £3.

BBIIIIE 3HAYEHUs, oTydaeM a’ + 2 — 5

. Haiiiure koymmaecTBO pas/MiHbIX MPUBEIGHHBIX KBaJIPATHBIX TPEXWIECHOB (T.€. CO CTApIINM KO-
durmenToM, paBHbIM 1) ¢ 1esbiMu KO3hUIMEHTAME TAKAX, YTO OHU UMEIOT JIBa PA3JHIHBIX KODHS,
ABJISIONTACCS CTETICHAME UNC/a 5 ¢ HATYPAJLHBEIMHI TOKA3ATEIAMI, U IPH 3TOM UX KO3(hQUIHICHTLI
IO MOJIYJTIO He TIPeBocxoiaT 12548,

OTsert: 5112.

Penrenne. Takue kBajpaTHble TPEXWIEHBI MOXKHO TIPEJICTaBUTh B Buje (r — 5%) (:U — Sb), rie a, b
— HaTypaJibHbIe Yucjia. dToObl MCK/IIOYUTH MOBTOPEHUs, cuuTaeM, 9To a > b. PackpbiBas cKOOKH,
nosyuaem 22 — (5% + 5°)  + 5% Tlo yciosuto

5 + 57 < 125, 5+ 50 < 51,
5040 < 125" a+b< 144,

BaMeTnM, 9TO ecin st HEKOTOPBIX HATYPAJIbHBIX @ 1 b BBITIOIHSIETCS BTOPOE HEPABEHCTBO, TO TIEPBOE
HEPaBEHCTBO TaKxKe BepHO. /1 KaxK 1010 3HaUYeHUs @ BBITUIIEM KOJUYIECTBO OJIXOIANINX 3HATEHUI

b:

a = 144 = (0 3Havennit b;
a = 143 = 1 3nauenue b (b= 1);
a = 142 = 2 snaqenus b (b € {1;2});
a =73 = 66 snauenuit b (b € {1;2;...;71})
a =72 = 67 3navennii b (b € {1;2;...;71})
a =71 = 66 snagenuit b (b € {1;2;...;70});
a =70 = 65 snauenuit b (b € {1;2;...;69})
a =2 = 13nauenue b (b=1);

a =1 = 0 3nayenuit b.

Cymmupys, moaydaem (1 +24+3+...71) + (71 +70+ 69 + ...+ 1) = 5112 BapuanToB.

. OxpyzxnuocTh ¢ ieaTpoM O, BrimcanHas B TpeyroabHuK P(Q) R, Kacaercs ero cropor PQ, QR u RP B
toukax C'; A u B coorBercrBenno. [Ipsmere BO u C'O nepecekator ctoporbl PQ u PR B Toukax K
u L coorBercreenno. Haitmure orrormenne QA : AR, ecrtu KQ =1, QR =11, LR = 2.

OrsBer: 5 : 6.

Pemenne. Tpeyrosbnukun PBK u PCL pasusl (PB = PC kak KacarejbHbIE, MPOBEIEHHBIE K
OKPY?KHOCTHU U3 O/iHOI Toukn; /P — obmuit; yrusl npu Bepiunaax B u C' — npsmbie). CiieoBaTesbHO,
PK = PL, a tak kak PC' = PB, 1o u CK = BL. llyctb CK = BL = x. Torna QA = QC =
QK + KC =14z, RA = RB = RL+ LB = 2+ x. Illockonmbky QR = 11, nosydaem, 910
(14+2)+ (2+x) = 16, orkyna x = 4. 3uaunt, AQ : AR=5:6.
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6. HazoBéMm paccmoanuem MexKy dUCIaMU MOJYJ/Ib UX PasHoCTU. VI3BeCTHO, UTO CyMMa PAacCTOAHUIL OT
JBEHA/IIIATHU TIOCIE/I0BATE/IbHBIX HATYPAJIbHBIX YUCE]T 10 HEKOTOpOoro unciaa a paHa 3306, a cymma
PACCTOSHMI OT 3THUX »Ke JBEHAJNATH dmces 110 4mucaa a’ pasHa 1734. HaiinnTe Bce BO3MOXKHBIE
3HAYEHUS «.

OtrBer: a = 21, a = —20.

Pemenune. O6o3naumm gaHHbIE MTOC/IE0BaTEIbHBIE HATYpaJbHble Yucia depes k, k+ 1,..., k + 11.
Bamerum, 9To ec/in HEKOTOPOe YUCIIO JIeXKUT Ha orpeske [k; k+11], To cymma paccrostuuii ot HEro 10
JIAHHBIX JIBEHAIATH duces He mpeBocxout 6 - 11 = 66 (cymma paccrosiHuii 10 AByX KpalHUX THCET
B TOUHOCTH paBHa 11, cymma paccrosnwmit 1o k + 1 u k 4 10 #e mpeBocxoaut 11, cymma paccTosinumii
110 k+2 u k+ 19 rakske ne npesocxoput 11 u r.1.). CrejlopatenbHo, 4ucia a U a’ jesKaT BHe 0TpesKa
[k; k4 11]. Torma cymMMa pacCTOSHUN OT YUCIA @ JIO KAXKJIOTO U3 JAHHBIX TIOCTIe0BATEbHBIX YHCET
BoIpazkaercs dopmysioit |[12a —k — (k+1) — ... — (k+ 11)| = [12a — 12k — 66|. Anajgoruuno, cymma
paccTosgHuit OT YucIa a 0 KaskJI0ro U3 JaHHbIX 4nces pasHa |12a* — 12k — 66|. Tloyuaem cucremy
ypaBHEHUI

[126° — 12k — 66| = 1734, [|20” — 2k — 11| = 289,
112a — 12k — 66| = 3306. 12a — 2k — 11| = 551.

PaccmorpuMm 4gerwIpe cirydass paCKpbITUST MOJLYJIS.

1) O6a uucia a u a® nexar crupasa ot orpeska [k; k + 11]. Torma

2a% — 2k — 11 = 289, 2a — 2k — 11 = 551,
2a — 2k — 11 =551 a’® —a+ 131 =0.

JIncKpUMUHAHT KBaJIpATHOT'O ypPaBHEHUS OTPUIIATE/IEH, IIO9TOMY PEIIEeHUN HET.

2) O6a uncya a u a® jexkar ciaesa or orpeska [k; k + 11]. Torna

2k + 11 — 2a? = 289, 2k — 2a = 540, k= a+ 270,
= 2 14521
2k +11 — 2a = 551 a®—a—131=0. a= =3=.

Torna n3 mepBoro ypaBHEHUs CUCTEMBI CJIE/IyeT, 9TO k — UPPAIMOHAIBHOE YUCJIO0, 9YTO He YI0BIETBO-
pdeT YCJIOBUIO 3a/a4H.

3) Yucsio a exkuT ciesa, a a? — crupasa oT orpeska [k; k + 11]. Torma

2a2 — 2k — 11 = 289,
2k + 11 — 2a = 551

{ k= a+ 270,

2k — 2a = 540,

) 120 = 0 & a = —20,
—a — —

“ a=21

YoexqaemMcst, 9T0 Mpu 000MX 3HAUEHUSIX @ IUCI0 k sBjsieTcs HaTypajabHbiM (a = —20 = k = 250;
a =21 =k = 291), ciegoBaresibHo, 00a 3HAYEHUST @ TOJIXOJIST.

4) Yucno a nexkutT crpasa, a a® — cyiesa ot orpeska [k; k+ 11]. OueBuno, 3TOT ciryvail He TOIXOUT,
Tak Kak ec/im a > a?, To 0ba uucia a u a® jexkar na orpeske [0; 1], HO Torma MeXK Iy HUMHI He MOKET
HOMECTUTLCA HU OJHO IeJI0e IUCJIO.

Wrak, Bo3MOXKHBI JiBa ciydasd: a = —20 n a = 21.

7. B okpyxuOoCTh Bimcan 4erbipexyroibauk K LM N ¢ puaronansavu KM u LN, KoTOpble epeceka-
forcst B Touke 1'. OCHOBaHUS MEPIIEHINKY/ISIPOB, OIYIIEHHBIX U3 TOUYKH 1’ HA CTOPOHBI Y€THIPEXYTO/Th-
HIKa, JIEZKAT Ha ITHX cTopoHax. Paccrosius or Touxu T’ 1o cropon KL, LM, MN, NK pasust 5v/2,

/2 /2
V2,5 i3 U 94/ 73 COOTBETCTBEHHO.
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a) Haitnure orromenne KT : T'M.
6) Haiijure jymny juaronanu LN | ecjin JOMOJHATEIbHO u3BeCTHO, uro K M = 12.

OrBer: KT : TM =5, LN = \/5—%

Pemenune. B cuiy Toro, 4ro BIUCAHHBIE YTJIbI, OMUPAIONINEC Ha OJHY Jyry, paBubl, /T LK =
LTMN, /TKL = ZTNM. Cnenosarenbuo, tpeyroabauku 1K L uw TN M 1omo0HbI. AHAJIOTTIHO
nokaspiBaercs, Yto AT KN ~ ATLM. CooTBeTcTBYIONUE 3JIEMEHTHI TTOA0OHBIX (DUTYP OTHOCATCS
KakK KoadgdunuenT momodusd. B gjanHoM ciiydae B Ka4ecTBe COOTBETCTBYIONINX 3JIEMEHTOB BBICTYIIAIOT
BBICOTBI, TPOBeJIEHHBIE U3 Bepmuubl 1. OTciofa HaXoMuM, YTO KOI(pDUIMeHT nomnodust paseH k; =
V13 115t IepBoii apsI 1 ky = \/% JIJIsl BTOPOIi TIAPBI.

Hycrs KT = /13z. Torga NT = &L — oy M7 = JL = o413 [ — KT _ 13z

Suaunt, KT : TM = 213 : %ﬁ =5:1.

Ecmm KM =12, to xv13 + %ﬁ =12,z = \}—%3. Cnenosarenbuo, LN = x + 13?"” = 18?9” = j—%.

© MOTH, 2018



®Pustex—2018. Buaerbr 7-8. UHcTpyKius

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. (5 6a/10B) YKazaHo, Kakue J[Ba B IPSIMOYTOJIBHBIX TPEYTOJbHIKOB BO3MOXKHBI — 1 ban.

[TpousBeIEH 1MOICYET KOJMIECTBA TPEYTOJIHLHIUKOB OJIHOTO BHjia — 2 banna;

IPOU3BEJEH MOJACUYET KOJIMIECTBA TPEYIOJbHUKOB JIBYX BHUJIOB — 4 banna.

Ommbka B +1 mpu mojcuére KOJTMIECTBA TPEYTOJIBHUKOB — CHATH 1 6ann oT obuieli cymmbl.

OtrcyrcTByeT yMHOXKeHUE Ha JiBa (T.e. CYMTAETCs, YTO MMIOTEHY3a U/UJIU KaTeT TPEeYroJbHUKA MOKET
JIeZKaTh TOJIBKO HA OJIHON U3 JBYX JAHHBIX IIPSMBIX) — CHSATb 2 banna oT obuieil cymmel.

BepHbiit oTBeT B pa3BépHyTOil hopMe — Dansbl He CHAMAOTCS.

5. (4 6amra) Jokazano, aro Tpeyroiabauk BTC npsMoyrosbHblil — 2 banna.

6. (6 6am10B) YKazaHo, 9TO YUCJIAa @ U b JiexkaT BHE OTPE3Ka MEXKJLy JAHHBIMU HOCJIEI0BATEIbHBIMU
qucjaaMu — 1 b6ann;

noJiydeHa (hopMyJsia CyMMbI PACCTOAHUI OT 4uces a U b JI0 JJAHHBIX IT0CJIeI0BATE/IbHBIX HATYpPaJIbHBIX
yncen — 1 6ann UJINM naiijennl paccrosgaus oT a 1 b 10 O/mzKaimx mocieoBare/IbHbIX yuces — 1 bann.

3a PACCMOTPEHME KayKJIOr0 U3 YeThIPEX BOZMOXKHBIX CJIy4aeB pacosiozkeHus duces a u b (0ba duciia
cJIeBa, OT OTPe3Ka, COJEPKAIIEro JaHHbIe T0C/IeI0BaTe/IbHbIe HATYypaJ bHble UnC/Ia; 00a 4uc/ia ciipaBa u
T.J.) — no 1 banny 3a cnyyail Ipu yCJIOBUE, YTO BBIMOJIHEHA TIPOBEPKA BO3MOXKHOCTH CJIyUast.

Eciin npu paccMoTpeHun cjydaeB He BBIIOJIHEHa IIpoBepka, To 0 6asfoB 3a paccMOTpeHHe OIHOIO
caydas, 1 bann 3a paccMOTpeHue JIBYX WM TPEX caydaes, 2 banna 3a pacCMOTPEHHE YETLIPEX CJIydaeB.

KosmmuecTBo cinaraemMbix B (popMyJie CyMMbI pACCTOSHUI OTIMYaeTcss OT BepHOro Ha 1 — cHATb 2 Banna
c obuyeir cymmsl.

7. (5 6amtoB) Pemén nynkr a) — 2 banna;
Pemén nynkr 6) — 3 6anna.
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Pustrex—2018. Busersr 15-16. UHcTpyKns

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. (4 6asmma) Ecin ucnionb3yercst crocob moJcuéra, MPUBEIEHHBIN B PENICHUX, TO
[IPOU3BEICH IIOJACYET B OJHOM ciaydae — 1 bann;

POU3BEEH HOJACUYET B ABYX Cilydyasax — 2 banna;

IPOU3BEIEH HOJACUYET B TPEX ciaydaax — 4 banna.

2. (4 6as1a) Haiinena koncranta f(x) — g(x) — 3 banna.

3. (5 6asmr0oB) [lanHOe paBeHCTBO MPeOGPA30BAHO U COKPAIIEHO Ha (T — Xg) — 1 Bann;
HOJIy9eHO KBaJIpaTHOEe ypaBHEHHe OTHOCHTEILHO Hapamerpa — 2 banna;

HailJleHbl 3HadeHns napamerpa — 1 bann;

cienan orbop KopHeit — 1 6ann.

4. (6 6am1oB) Onuncanbl HAGOPBI CTENEHel, KOTOPbIe MOI'YT BCTPETUThLCs — 1 Bans.
Hekoropble TpéxX4IeHbl HOCYNTAHBI JBaXKIbl — He bonee 3 bannoe 3a 3agayy.
He y4areno, yro kopuu TpéxuieHa pasjndHbl — He bosee 4 bannos 3a 3agayvy.

5. (5 6ammoB) okazano, uro CK = BL — 2 banna.

6. (6 6a/s10B) YKa3aHO, UTO YHUCIIA 4 U a? j1ezKaT BHE OTPe3Ka MEKJLy JAHHBIMU H0CJIe/I0BATEILHBIME
quciaaMu — 1 6ann;

nosrydeHa (hbopMy/Ia CyMMBI PACCTOSHEIN OT WHces @ U a? /10 JAHHBIX TOCTIeI0BATeILHBIX HATYPATbHBIX
guces — 1 6ann UJIM naiineHsl pacCTOSHUS OT ¢ U a’ 110 GIIMZKANIIIX HOC/Ie10BATeILHBIX dnces — 1 6ann.
(DroT 6aLI cTaBUTCS HPU YCIOBHH, YTO BBIIOJHEH MPEJIbLLYIUIT IIyHKT.)

Ciyuait a®> < k < ... <k +p < a He pazobpan — GaJlJIbl He CHUMAIOTCH.

IIpu nasuvuu ombopa: paceMoTpen 1 ciydaii pacrojioxkenus uucesnl a u a® (0oba 4ucia crpasa oOT
oTpe3Ka; oba cleBa OT OTpe3Ka; a’clipaBa OT OTPe3Ka, a cjieBa OT oTpeska) — 1 6ann; paccMoTpeHbl 2
cIydas PacIoJIO¥KeHud 1aucea a U a? — 2 banna; paccMOTPEHbI 3 CIydas PACHOJIOKeHHsd dnuceT a 1 a’ — 4
6anna.

IIpu omcymemeuu ombopa: paceMoTper 1 ciaydait pacnosoxkenns qucea a u a> — 0 6annos; paccMor-
PeHBl 2 ciydas PaclloJIoXKeHud uncesl a U a® — 1 6ann; paccMOTpeHBI 3 CiIydas PacIIONOXKEeHU YUCes @ U
a® — 2 banna.

KosmmuecTBo cinaraemMbix B (popMyJie CyMMbI pACCTOSHUI OTJIMYaeTcss OT BepHOro Ha 1 — cHATb 2 banna
c obuyeir cymmsl.

7. (5 6astoB) Pemén nyukr a) — 3 6anna;
Pemén nynkr 6) — 2 banna.
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