OJIMMIIMAJIA “BY AYIHUE UCCJIEJOBATEJIA - BY AYIIIEE HAYKH” 2014-2015
MATEMATHKA, 7 kaace, | Typ (3a04HbIi1)

1. JlokakuTe, 9TO MPH JIFOOBIX 3HAYCHHUSIX TIEPEMEHHBIX BEPHO PABEHCTBO
(X=Y)(X+y)-(Z-x+y)(z-Xx-y)-2(2x-2) =0
(1 bann).

2.I'padpux nuHelHOM (yHKUMH OTCEKaeT OT BTOPOM KOOPAMHATHOM YETBEPTH
paBHOOECIPEHHBIM MPSAMOYTOJIbHBIA TPEYTOJBHUK C JUIMHAMU KAaTE€TOB, PAaBHBIMH 3.
Hatinure a1y dynknuto. (1 6ain)

3.I1TpousBeneHue nudp Tpex3HAyHOTO yuciaa paBHO 25. HaliTu Bce Takue TpeX3HAauHbIE
yucia. (2 banna)

4. Beruncnurte Hanbosee ya100HbIM CITIOCOOOM

(7.52%— (~11.48) :1%} 10.38. (2 6anna)

5.Kak ot kycka marepun JUIMHOH 2/3 MeTpa oTpe3aTh (OCTaBUTh) KYCOK JUTMHOM MOIMETpa,
HE UMesl TI0J] pyKOM JTUHEHKH. (2 6ania)

6.1leTss mogapus Kaxa0My M3 CBOMX JIpy3€d OJMHAKOBOE KOJIMYECTBO MOYTOBBIX MApOK.
Ckonbko apyser y Iletn, ecnu Bcero momapena 361 mapka u y Iletm mensiie 200
npysei? (2 6anna)

7.3 uncen a,b,CoaHO MONOKHUTEIBLHO, OAHO OTPUIATEIEHO M 0HO paBHO (. M3BecTHO,

gyto a’ =b’(b—c). Kakoe U3 umcen MOIOXKHTENHHO, KAKOE OTPHIATENHHO M KaKOe
paBuo 0?7 Ilouemy? (2 Gamra)

8. ABC - mpsmMoyronbHbIi TpeyroibHUK c runoreny3oii AB. Ha mpsmoit AB mo o6e
CTOPOHBI OT THUNOTEHY3bl 0TH0keHbl oTpe3kn AK = AC u BM = BC. Haiinure yron
KCM. (2 6anna)

9.3a 4 yaca o TeuEHUIO MOTOPHAA JIOJIKA MPOILIAa TAKOE K€ PACCTOSIHME, KaK 3a 5 yacoB
npoTUB TeueHus. Haiinure coOCTBEHHYIO CKOPOCTh MOTOPHOMW JIOJKH, €CIIU CKOPOCTh
TEUYEHUs1 PeKU paBHa 2 kM/4. (3 banna)

10.Hcronb3ys MPU3HAKK IETUMOCTH, OTIPEICTUTE, KaKylo MUQPPY HAMO MOJICTABUTH BMECTO
* gToObI yncio 12340678*5 nenunock Ha 15 0e3 octaTka. (3 baria)



OJIMMIIMAJIA “BY AYIIUE UCCJIEJOBATEJIA - BY AYIIIEE HAYKH” 2014-2015
MATEMATHKA, 8 kiaace, | Typ (3a04HbIi1)

1. Kak mocaauth 9 aepeBbeB, 4TOOBI HANUIOCH 7 PSAMOB, B KaXKIOM M3 KOTOPBIX POBHO 3
nepesa? (1 bann)

2. Kaxayio CTOpoHY MNpsSMOYTOJbHHKA YBEIWYWIA Ha 3 CM, B pe3yjibTaTe Yero ero
IJIoIAaAs yBenuumiack Ha 39 cM.kB. Haliiure nmepuMeTp UCXOJHOTO MPSIMOYTOJIBHHKA.

(1 6ann)

3. Pemmuth cucreMy ypaBHEHHIA

X+y—-2z=0
X—-y+2=2
-X+y+z=4
(1 6ann)
4. TloctpouTts rpaduk GyHKIIUN
X—5 2x+9

= 2 -|-
X°—=25 Xx+5
(2 banna)

5. HaBctpeuy napyr napyry OJHOBPEMEHHO BbIEXadM MOTOLUMKIMCT M BEJIOCHUIIECIUCT.
Moromuknaucr npubsu1 B B uepe3 24 mociae BCTpeud C  BEJIOCHUIIETUCTOM, a
Benocuneauct npudsul B A yepe3 4,54 nocie BcTpeud. CKOJIBKO 4acoB B MyTH ObLI
Kaxaeii? (3 banna)

6. Pemmts B 1enbIx uucnax X° —3xy + 2x* = 3 (3 6auna)
7. YHOpOCTHUTH BBIpaKEHUE: ( At —x?+6x" -9 )( 22X+ x7° - 3X_2) (3 6anna)

1 1 1 1

+ + +ont
8. Berancnts: V3+V1 V5443 7+ V2015 ++2013 3 Ganna)

9. Kakotii mudpoii okaHuMBaeTcs cymma 54% + 28 ? (4 banna)

10. Jloka3aTh, 4TO €CJIM YHCJIO HE ASIUTCS Ha 7, TO
ero Ky0, yBEeJIMYCHHBIA WM YMEHBIIEHHBIN Ha 1, menurcs Ha 7. YCTaHOBUTH, B KaKOM
cily4dae HaJ0 KyO 4ucCia yBEJIMYHUTh, @ B KAKOM - YMEHBIITUTh, YTOOBI JEICHUE HaIeIo
OBLIO BO3MOKHEIM. (40aia)



OJIMMITNAIA “BYAYIIUE UCCJIIEJOBATEJIM - BY AYIIEE HAYKW”
2014-2015
MATEMATHKA, 9 kiaace, | Typ (3a04HbIi1)

. Pemmte ypaBrerune 2X° + X' —10x° —5x* +8x+4 =0 (2 6ana)

. He pemras ypaBaenns 9x° +18x —8 = 0, HaiiT cymMy KyOOB ero KopHei. (2 6ania)

. Ioctpoiite 3cku3 rpaduka GyHKIHHA Y = \/ (x+1)% - \/ (x-=1)?* (2 6anra)

. B mapamenorpamme ABCD cropoust AB u BC paBHbl 4 U 7 COOTBETCTBEHHO.
buccektpucsl AK u BM yriop napaenorpamma nepecekarorcs B Touke O (Touku K u
M nexar Ha cropoHax BC u AD coorBercTBeHHO). BO CKOJIBKO pa3 IUIOMIAIb
nsatuyroisauka OKCDM 6Goibiie miomanau tpeyroiabauka OAB? (3 6anna)

. B ronoctu M. FO. JIepMOHTOB TpaTwi OJHY JIEHEXKY Ha xJjie0 u kBac. Korma 1eHsl
BbIpocu Ha 20%, Ha Ty e ICHEKKY OH MpruoOpeTa moiaxieda u KkBac. XBaTHUT JI TOH
e ICHEe)KKH XOTs Obl Ha KBacC, €CJIM IIeHbI enié pa3 BoIipacTyT Ha 20%? (3 6anta)

. JIBoe paboumx MOI'yT HAIIWIUTH 3a JICHb 5 TOJIEHHMI] JPOB, a HAKOJIOTh 8 IMOJIECHHHMII.
CKOJIBKO ITOJICHHHUI] IPOB OHH JO/UKHBI HAITUIIATE, YTOOBI YCIIETh HAKOJIOTh MX B TOT XK€
JCHB? (3 banna)

. Ilpu kakux 3Ha4eHHAX mapameTpa a ypaBHeHme X° —2(a—3)x+10-6a=0 wumeer
KOpHH OJHOTO 3HaKa? (3 bawia )

. Kaxkoit nu¢poit okanumBaercst cymma 54% +28%? (3 banna)
. OKpY>KHOCTb, KAacaromasics TMIIOTEHY3bl MPSMOYTOJIBHOTO TPEYrOJbHUKA, a TAKXKE

OpOAODKEHUNH ero oOouX KaTreToB, MMeeT paauyc 25 cM. Haiigute nepumerp
TpEeyTOoJbHUKA. (4 banna)



10.

OJIMMITNAIA “BYAYIIUE UCCJIIEJOBATEJIM - BY AYIIEE HAYKW”
2014-2015
MATEMATHKA, 10 knacc, | Typ (3204HBbIi)

. Pemmure ypaBaenue (X —1)\X—-5=0 (1 6arn)

. AG6cumcca BepmuHBI mapabonsl Y = X +4ax —5a pasna 4. Haiinure opmuHaTy

BEpIIUHGL (1 6an)

X
. Yucno x yBenuuwin Ha 44%. Ha ckoiIbKO MPOIEHTOB YBEIUYUIOCH YUCIIO ',5 ?

(2 banna)

. CmaB coctouT u3 Zn u Cu, BXOJSIIMX B HETO B OTHOIIEHUHM 1:2, a Ipyroi cIuiaB

COJICP)KUT T€ K€ METAJJIbI B OTHOILIEHUH 2:3. 13 CKOIBKHMX YacTeil 000UX CIIaBOB
MOXHO TOJIYYUTh TPETUW CIUIAB, COJIEPNKAUIMUA T€ K€ METALUIbI B OTHOIICHUU

17:277? (2 6anna)

9a

. TIpu xakux 3HaueHusx umcia 3°a, 7 u 3% —9 ABIAIOTCS MOCIENOBATENBHBIMHU

yiieHaMu apudmerndeckoit nporpeccuu? (3 bania)

2 2

y X y X

T00BIX HEHYJIEBBIX 3HAUCHUN TTEPEMEHHBIX. (3 baia)

2 2
X X
. Jlokazarb, 4TO BBIpaXEHHUE 3(— + Y } - 8[— + —yj +10>0 BeIDONHIETCS UIA

. JIns Kaxaoro ¢ pemmTe ypaBHeHne: \ X° + 2X+C = X +1. (3 6ama)

. Haiigure MHOXecTBO 3HaueHni Gynximu f (X) = —8x+6+4 —X* . (4 6amna)

. O6mas xopaa IByX MEPECEKAIOIUXCS OKPY>KHOCTEH CIYXKUT IJIsl OTHOM M3 HHUX

CTOPOHOM IPAaBUJIBHOI'O BIIMCAHHOI'O YETBIPEXYTOJIbHUKA, 4 JUIsl IPYTOd CTOPOHOM
MIPAaBWJIBHOTO BIIMCAHHOTO IIECTHYroJibHUKA. Haiinure paccrosHue Mexay
IEHTPAMH OKPYXXHOCTEH, eCiu paguyc MEHbIIeH OKpy»)HocThu paBeH 10 cm? (3
banna)

Haiinute necsarusnaunoe uucio, aensmieecs Ha 11111, Bce mudpbel KoTOporo

paznuunsl. (5 6a1106)



1.

2.

3.
B-

A
Haiiti Benuunny yria mexay npsimeiMu AC u BD. (2 6anna)

9.

OJIMMIIMAJIA “BY AYIHUE UCCJIEJOBATEJIA - BY AYIIIEE HAYKH” 2014-2015
MATEMATHKA, 11 kaacc, | Typ (3204HBbIi)

Haiitu ocratok ot gmenennst mHorowteHa P(X) =X +x® +x’ +x°+x°>+x*+X Ha
(x=1). (1 6an)

Pemmts ypaBHeHue ‘XZ - 4‘ + ‘Xz —1‘ =3. (2 banna)

Tpu KBagpara pacnoyioKEHbl KaK Ha PHUCYHKE.
—C

D

2
X“+y-2=0
Haiitu 1menple penieHus CUCTEMBI: Z . (2 banna)
X+y —2=0
[Tpu KaKuX 3HAYCHHSIX napameTpa a byHKIUS

f(x)=In((a+1)x* — (a*> — 2)x — (a —1)) onpenenena ans Beex x > 0? (3 6ania)

B tpanenun ABCD pgnuna ocHoBanusi AD paBHa zﬁ , a qnuHa ocHoBanusi BC paBHa
V2. Vron A = 15°, yron D = 30°. Haiinute nimuny 60okoBo# ctoponbl AB. (3 6anna)

JUIMHBI  CTOPOH MPSIMOYTOJIBHOTO TPEYrOJIbHUKA COCTaBIAIOT  apu(PMETHUECKYIO
MPOTPECCHIO, a PaguyC BIHUCAHHON B HETO OKpYXKHOCTH paBeH 4. Hailitu pammyc
OTIHCAaHHOW OKPY>KHOCTHU. (3 barna)

3
Xy + 24 = x
Pemuth cucteMy ypaBHEHUH < Z . (4 6anna)
Xy —6= ¥y
X

Kakoif ocTaTok OT [melieHust Ha 5 maer uncio 303390333 4 g'98g1%°8g88!% 2 (5 bannos)

10.Beruncnure

1 Ir 27 3 3007
—| arccos| cos ? 4+ arccos| cos ? + arccos| cos ? +...4+arccos| cos 3
T

(5 bannos)



