OJINMIINAJJA IIKOJIbHUKOB
«IIOKOPU BOPOBBEBHI I'OPHI!»

Pemenus 3aa4 3a0anoro typa mo MATEMATUKE
2015/2016 yuebmbIii To/

9 Kiacc

1. Jlepesnu “Bepxuue Bacioku” u “Huxuane Bactoku” pacmosiozxkensl Ha bepe-
ry peku. [lapoxon mpoxomur paccrosiiue or Bepxuux mo Hmxaux Bacio-
KOB 32 OJIMH 4ac, a Karep — 3a 45 munyT. I3BecTHO, 9TO CKOPOCTH Karepa
B Ccrosiueil Bojie B JiBa pa3a GoJiblie CKOPOCTH I1apoxofa (ToxKe B cTosIeil
Bogie). Onpenennre, Kakoe BpeMs (B MUHYTaX) IIOTPeGYETCs IIIOTY, YTOOBI
ciyctuthbest u3 Bepxuux Bacrokos B Huxkuue Bacroku?

Otetr: 90 MunyT.

Pemrenne: BozbMeMm paccToOsHEE MEXKy JE€PEBHIME 38 €IUHUILY JJTHHBI
(em). Torma ckopocTb Napoxoia MO TeYeHUIo paBHa 1 ei./d, a Karepa —
4/3 exn./q1. CnenoBaTenbHO, COOCTBEHHAS CKOPOCTH Hapoxojia pasHa 1/3
el1./4, OTKyJla CKOPOCTh TedeHus paBHa 2/3 ex./d. CieqoBaresibHO MIIOT
npoiizer paccrosiaue 1 ez, 3a 3/2 uaca.

2. CKOJIBKMMU CIIOCODAMM MOYKHO Pa3MeCTUTh Yucaa 1, 2, 3,4, 5,6,7,8u 9B
JEBSTU KJIeTKax (DUrypbl, N300paKeHHON Ha PUCYHKe, TaK, 9TODbI CyMMa
qucesi B KaXKJIOM CTOJIOe, HAYWHAS CO BTOPOro, Oblia Ha 1 6osbire, Yyem
B IPEIBLIYyIIeM?

WERER

OTBerT: 32.
Permtenne: He 6ynem mmoka caeuThb 3a MOPSAKOM UHUCEN B OMHOM CTOJIOIE.

CyMMa yKa3aHHBIX dnces paBHa 45, 0603HAMNM & TUCJIO CTOSINEE B CAMON
sreBoit Hrzknueit kiaerke. Torma 5z 4+ 10 = 45, orkyna ¢ = 7. 3HaAUAT cymMMa
4quceJ BO BTOpoM cTosibrie pasaa 8 = 543 = 6+2. Ecim Bo Bropom crosidie
CTOAT 3 U 5, TO B TPETHEM CTOJIOINE [OJIKHBI CTOATH 1 U 8, B 9€TBEPTOM
— 6 u 4, B mocaeanem — 2 u 9. Ecitu Bo BropoMm cTosibre crosar 6 u 2, To
B TpeTbeM CToJIOIEe MOTyT cTosATh 1 1 8 mim 4 u 5. MoxKHO 1oKa3arh, 4TO
€CcJIn B TpeTbeM CToJIOIe cTosaT 1 u 8, TO HEBO3ZMOXKHO I0JI00pPaTh JHUC/Ia B
9eTBEPTOM CTOJIONE. 3HAYNUT TaM CTOAT 4 U 5, TOT/[a B I€TBEPTOM CTOJIOIE
croar 1 u 9, a B mocneqaem — 3 u 8. [losyummocs 2 BapuanTa pacCTaHOBKHI
6e3 yduera TOpsiIKa.

3ameTuM, 9TO B KaxKJIOM CTOJIONE (KpOMe IEPBOro) YuCjia MOKHO MEHATH
MeCcTaMu, 9TO JaeT Mo 16 BapHMaHTOB s KaXKJ10# paccTaHOBKU. B mrore
mojryvaeM 32 BapHAHTA C YIETOM IOPSIKA YUCEN B CTOJIONAX.



3. Ilycte X(n) obosmauaer cymmy mmdp uwmciaa n. Hafinure HanMmenblee
Tpex3HayHoe n, Takoe, uTo %(n) = X(2n) = X(3n) = ... = X(n?)

OTBert: 999.

Pemenne: O603HAYMM HCKOMOE IHCJIO abc. 3aMETHM, YTO ITO YHC/IO HE
menbme 101 (T.x. 100 me noaxomut). Crenosarensno 101-abe = abc00+abe
TOKEe UMeeT TaKkyIo ke cymmy 1mudp. Ho y aroro uncia mocnegane mudpsi,
OYEeBUIHO, b U ¢, CJIeIOBATEIBHO, CyMMa OCTAJIBHBIX NP J0IKHA OBITDH
pasna a. Crenosarenbno L(abc + a) = a. Ecrm a < 9, 1o abc + a —
TPeX3HAYHOE YHCJIO, IepBasi udpa KOTOPOro He MEHbIIIE ¢, ITO TPUBOIUT
K MPOTUBOPEYHIO, T.K. BTOPasi U TPEThs IUMPa HE MOTYT OBITH HYJISIMH.
Taxum obpazom, a = 9 u abc+a < 999+9 = 1008. ITosromy abc+a = 100d.
Ho ¥(100d) = a = 9, cienosarensho, d = 8, orkya abe = 999.

4. Cpasaure uncia

T Y PRV T P G \/g
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Vkaxkkure B oTBeTe «1» eciu mepBoe u3 dnces OOJIbINe; «2», ecii BTOPOe
u3 yuces 6osbire; «0», eciin YuCaa PaABHBL.

Ortgert: llepsoe Gosbire.

Pemenmne: (Pemenne: npusoauMm ciieBa KaxKjyo CKOOKY K obIieMy 3Ha-
MEHATEJIIO, T0JIb3YeMCsl HEPABEHCTBOM m > 1 u moJiyyaem, 49TO
2015

— 3138
KBaJIpaT MepBOro Yucya GoJible, ueM =2 = 52 > 7.)

5. B OKpy»KHOCTH IPOBEJICHBI JIBE B3AaUMHO TePIeHNKYIsipabie Xopabl AC u
BD. Haiiure pagnyc OKpy»KHOCTH, ecjii u3BecTHO, uro AB = 3, CD = 4.

OTBer: %

Pemtenune: Eciin orpasuts C' OTHOCHTEIBHO CEPEIUHHOTO ITEPIEH UK YIS
pa kK BD, noxyunm touky C’ Ha OKpyKHOCTH Takyio, uro ZABC’ = 90°,

nostomy BC' = CD =4, 2R =+ AB2? + BC"?2 =5.)

6. Haiisnre BCe maphl HesIbIX Iuce (X; Y ), YAOBJIETBOPSIONINX CUCTEME HEPa-
BEHCTB
2 4+y?—3y+1<0,
{ 323 — y? + 3y > 0.

B oTBetre ykakuTe pousBesieHrEe BCEX Y JJIA BCEX TAKUX Iap.

Orsert: (0;1),(0;2).

Pemntenne: JloMHoxkaeM IepBoe HEPABEHCTBO Ha —3 W CKJIQJIBIBAEM CO
BTOPBIM, MOJIYYUBIIEMYCS YCJIOBHUIO Ha ¥ Y/IOBJIETBOPSIOT BCETO 2 IIEJIBIX

suadenns. Kaxkmoe nmogcrapisieM, B 000UX CIIydasix MOJIyIaeM €IMHCTBEH-
HBIII BapuaHT JJId T.



7.

10.

Heckousibko aBToOycoB (6osibliie Tpex) B Hadaje pabodero JiHs [00Yepe]i-
HO BBIE3KAIOT C MOCTOSTHHBIMHU W OJIMHAKOBBIMU CKOPOCTSIMH 3 OJIHOTO
nyHkTa B Apyroii. Ilo npubbiTun B KOHEUYHBIN IIyHKT KaKJbI U3 HUX, HE
3a/IepKUBAsICh, PA3BOPAUMBAETCS U €JeT B 0OpATHOM HarpasieHnn. Bce
aBTOOYCHI Je/IAI0T OJINHAKOBOE YUCJIO PEICOB Ty 1a U 0OPATHO, IPUYIEM IIep-
BBIIT aBTOOYC 3aKaHIUBAET TEPBLIN pefic mo32Ke, 9eM B MEPBBIA peiic BbIe3-
KaeT nocsenuuii aprodyc. Kaskplii BoguTes b MoJICInTa, CKOJIBKO Pa3 B
TeYEHHE JIHsI OH BCTPETHJICSI C OCTAJILHBIMU aBTOOYCaMHU, U B CyMMe Y BCEX
Boguresteil nosryunsock dnciao 300. Oupejenure, CKOJIBKO OBLIO aBTOOY-
COB W CKOJIbKO peficoB oru coBepimin? B oTBere yKaxKute mpon3BeieHIE
qrciia aBTOOYCOB HA UUCJIO PEfCOB.

OtBert: 52 unn 40.

Pemntenne: Eciin 0603Ha49UTh N — KOJMYECTBO aBTOOYCOB U k — KOJIIYIe-
CTBO PEHCOB, TO MOXKHO IIOJCYUTATH IUCJIO BCTped (Hampumep, mo rpadu-
KY, UJUIIOCTPUPYIONIEMY JBUKeHre aBTo0ycoB). [lojydaercs, 9o KazxKple
JiBa aBTobyca Berpevatorcst 2k—1 pas. Beero nosygaerca n(n—1)(2k—1) =
300, T.e. HamO pazyokuTh uncao 300 Ha IBa TPU MHOXKUTEJS, OIUH U3 KO-
TOpPBIX Ha 1 MeHbIe JIpyroro, a Tperuii HedeTHbI. EcTh nBa Bapmanra:
300 =4 x 3 x 25 =5 x4 x 15. Cnenoparenbuo, n = 4, k = 13 nim n = 5,
k=S8.

Haiiure Bce 3HAYEHMsI ITapaMeTpa @, IPU KOTOPBIX KBAJPATHBIH TPEXIIIEH
1,.2 1 2

37° + (a+ 5)r + (a® 4 a) mmeer JBa KopHsA, cyMMa Ky60B KOTOPBIX POBHO
B 3 pa3a OoJibllie WX mpou3BejleHus. B orBeTe yKaxkurte HamboOJIbIee u3
TAKUX Q.

OrBer: a = —1/4.

Pemenne: Ilo Teopeme Buera BhIpaxkaeMm paBeHCTBO T3 + o3 = 3711
4gepe3 @, OTKyJla IoJIydaeTcd KBaJpaTHOe ypaBHEHHE Ha ¢ M HaXOJATCs
1Ba BapHaHTa JJd @, HO B OTBET HJAET TOJbKO OJUH, T.K. IPH JIPYTOM
3HAYEHNH MCXOJHOE ypaBHEHHE HE MMeeT KOpHEIL. )

3 3
Boruuciints (6€3 nCnosib30Banus KajabKyjsiTopa,) \/ 9+ 45+ \/ 9 — 4\/5,
€CJIN M3BECTHO, ITO ITO UHUCJIO — IIEJI0E.

OTtBer: 3.

Pemenne: 3Bamvernu, uto 2 < vV9+4vV5 <3 u 0 < v/9—-4V5 < 1.

[Tosromy 2 < &3/9—1—4\/5 + &3/9 — 45 < 4, cienoBaTesbHO, 9TO YHCIIO
paBHO 3.

Touka C nenur quamerp AB B otHomenun AC' : BC = 2 : 1. Ha okpyKHO-
cru Boibpana touka P. OupejennTe, Kakue 3HAYEHUsT MOYKET [TPUHIMATD
ornomenne tg LPAC : tg ZAPC. B orBere yKaykKuTe HAUMEHbIIIEE TAKOE
3HAYEHNE.

OTBer: %



Pemtenue: Yron LAPB = 90°, kak onuparomuiicss Ha guamerp. Ory-

crum neprenaukyiassp CH uva AP, ou 6yuner napasuiesnen PB. Cienosa-

tesibio, ANAPB «x NAHC ¢ kodddunmentom % Tlostomy tg LZAPC =
e =258 —2tg /PAC.



