[TigroroBneHo ocBiTHIM iHTepHET-TIopTaoM «Buelllkomm»
vneshkoly.com.ua

obpazoBaTenbHbId nopTan

3HO 3 matematuku 2016 poxy

ITam’siTaiiTe!
3apnanns 1-28 € ckia0BOI0 YaCTHHOIO AeP:KaBHOI MiICYMKOBOI aTecTanii
3aBaanns 1-20 MaloTh 110 II’ITh BapiaHTIB BiANOBijei, cepe AKNX JIMIIIe OUH NPAaBUJIbHHIM.
Bubepite npaBuiabHuii, Ha Bamy aymky, BapiaHT Biamosiai, mo3Haure ioro y énauxky A
3rifHo 3 iHcrpykuiero. He po0iTh iHIIMX MO3HAYOK y 01anHKy A, TOMY 10 KOMII’'IOT€PHA
nporpama peecrpyBarume ix sk IOMUJIKHA!

Byabre 0co0.11MB0 yBakKHi, 3a110BHIOIOYH 01anK A!
He noripmyiiTe BJJaCHOPYYHO CBOI0 Pe3yJIbTATY HeNPaBWILHOK (pOPMOIO 3aNIHCy BianoBinei
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6. PoO3B’sKiTh CHCTEMY PiBHSHB {zx-l_ y;—‘? Sxio (Xg; Vo) — PO3B’SI30K i€l CHCTEMH, TO
Xo Yo =
A B B T i
—36 — 14 -6 4 6

7. Ha pucyHKY XHUPHUMH TOYKaMH O3HAYEHO PiYHI MIHIMYMH IUIOIII TOBEPXHI ApKTUYHOTO
JIBOIY, 10 crocTtepiranucs B epioa 3 2004 p. mo 2014 p. (i1 HAOUHOCTI TOUKH 3’ €AHAHO
Bifpizkamu). [To ropu3oHTaNi BiAMIY€HO POKH, a 1O BEPTUKAJI — IUIOIII MOBEPXHI JIbOIY
(y Mt km? ). KopucTyrounch HaBeIeHO iHQOpPMaITi€lo, BU3HAYHE i3 BKA3aHOTO Mepiory
piK, y IKOMY BEJIMYMHA PIYHOTO MiHIMYMY IIJIOIII MTOBEPXHi JIbOAY 3MIHIIACH HaUbinble
MOPIBHSHO 3 MONEPETHIM POKOM.

A

b

B

I

A

2006 p.

2007 p.
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8. SIxkoMy 3HAa4YEHHIO cepell HaBeICHUX MOooice TOPIBHIOBATH JTOBKMWHA cTOpoHU AC

tpukytauka ABC, sikuio AB = 3 cm, BC = 10 cu?

A b B I )|
3cum 5cu 7 cm 11 cu 15 cu
9. SIKOMy HPOMIKKY HATIEKHTh 4cio V187
. b B r )|
[0;1) [1:2) [2:3) [3:4) [4: +00)
10. Ipsmi a Ta b MuMOODXKHI. SIKi 3 HaBeleHUX TBEPKEHb € IPAaBUIbHUMU?
L. ITpsmi a Ta b mepeTHHAIOTHCA.
II. Ipsimi a Ta b nexath B OHIN IIONTUHI.
III. Icuye npsima, mapanenabHa IpAMil a, 1110 IEpEeTUHAE IpAMY b.
A b B r )|
nme 1 nie 11 nme 111 qume I ra II I, I ta I
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. a b
11. Capocrits Bupas ba—b) _ a(a—b)

A b B r I
a+b 1 1 a—>b 0
ab ab b—a ab

12. 3amano apudmernuny mporpecito (a,), y skii pisauns d = 0,5, ' STHaAUATHN YieH
a,5 = 12. Bu3naure nepumui wieH nporpecii a, .
A b B r I
4,5 5 6 12,5 24

13. Ekpanu TeneBi3opiB, 300pakeHuXx Ha puc. 1 1 2, MaoTh (QopMy NPSIMOKYTHHKIB,
BIJIMTOB1THO CTOPOHHM SIKUX MPOIOPIIiiHI. J[iaroHami ekpaHiB KX TEJIEBI30PiB TOPIBHIOIOTH
BiNOBIAHO 32 dwiima 1 48 drotimis. BusHauTe, y CKUTBKH pa3iB IIIOINIA EKpaHa TEJIeBi30pa,
300pakeHo Ha puc.2, OibINa 3a TUIONTY eKpaHa TeIeBi3zopa, 300paxeHoro Ha puc. 1.

Puc. 1
A b B J
B 1,5 paza y 2,25 pa3za y 2,56 pa3za y 4 pa3u y 16 pasiB
14.log,5 + log,1,6 =
A b B r )|
3 3,3 0,25 4 log, 6,6

15. Sxa 3 HaBemeHHX Mapabon moskce OyTu rpadikom GyHKIIT y = x2 + px + g, AKiIo
piBHsHHA X% + px + ¢ = 0 He Mae AificCHUX KOPEHiB?
A b B r )l
v vh Ty Y4

/\

- \0 x/\\ﬂ_'f() // %

16. BuzHaure 00’eM NpaBUIIbHOT TPUKYTHOI IPU3MH, O14HI I'paHi sIKOi € KBaJpaTaMu, a
MePUMETP OCHOBH JIOpPiBHIOE 12.
A b B r I

16V3 64 48 643 576

=Y
=]
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A b B r
1 3

0 — — 4
4 4

18. Po3B’soxiTh HepiBHICTB logz x < —1.
A b B r )|
1 1 1 (—o0; —3) 1
(03) ) (-3:9) Gi+=)

19. BukopucroByroun (opmysy Herotona-JleiiOuina, 06uucits | 12 6x2dx.

A b B r Ji|
42 22 18 14 12
20. Po3B’sKiTh piBHAHHSA 3 * :::; = /3.
A b B r |
i%+2nn, §+7m,nEZ g+2nn,ne g+n3—n,nEZ %+nn,nEZ
nez Z
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Y 3aBaanHsAx 21-24 10 KOKHOTrO 3 YOTHPHOX psAKiIB iHGopmanii, mo3HavYeHux nudpamu,
BHOEpPiTH OJMH NMpaBWJIbLHUIA, Ha Bamy nymky, Bapiant, no3Hayenuii 0yksorwo. IlocraBre
NMO3HAYKH B Ta0IMLAX BiANOBiei 10 3aB1aHb y 01aHKy A HA epeTHHI BiANOBIAHUX PAAKIB
(uudpu) i xkosoHok (0ykBm). Yci inmi Buaum Bamoro 3anmcy B 61aHKy A KoMnm’roTepHa
nporpama peecrpyBartume sik IOMUJIKHA!

ByabTe 0co0.11B0 yBaKHi, 3a110BHIOIOYH O1anK A!
He noripuryiiTe BJ1aCHOPY4YHO CBOI0 pe3yJibTAaTy HeNIPaBUJILHOIO (popMoI0 3anmcy Bixnmosigei

21. Ha pucynkax (1-5) 306paxeno rpadiku GyHKIiH, BU3HAUEHUX Ha Biapisky [—3; 3].

v Y YA
i

Y

Puc. 4 Puc. 5
Jlo koxHoro 3anutanHs (1-4) 1o6epiTh npaBuibHY BiANOBIAL (A-]).

3anumannsa Bionogiow
1 Ha sxomy pucyHky 300pakeHo rpadik napHoi GyHKIIIi? A puc. 1
2 Ha sikomy puCyHKY 300pakeHo rpadik ¢pyHKIIi, 110 TPOXOIUTh b puc. 2
uepe3 Touky (1;0)?

3 Ha sxomy pucyHKy 300paskeHo rpadik ¢yHKIIi, 1110 3pOcTae Ha B puc. 3

Bipi3Ky [—2; 3]?
4 Ha sixomy puCYHKY 300paxeHo rpadik QyHkuii, mo mae 181 cibHl ' puc. 4
TOYKH 3 TpadikoM ¢pyHKUii y = logs x?

3

A puc. 5

ABBT]J

A wWwdN -
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22. YCTaHOBITH BIIOBIIHICTE MK YHCIOBUM Bupa3zoM (1-4) Ta #ioro 3naueHHsM (A-]I), gakiio
25

4

Bupas 3Hauenns supazy
1% A 21

3 2
21 B -

a 25 A BT J
319 -2aq B 3- 1

1 i 2
4 qz r4- ) 3

A =37 4

23. Ha pucyHky 300paxeHo0 KOJI0 3 IIEHTpoM y Toulll O, pajiyc sSKOTO
nopiBHIOE 6. Xopay BC BuaHO 3 1ieHTpa Kona mig kyrom 60°, BK —
niametp. Uepes Touky A 10 Koja mpoBeeHo Jo0THUHYy AB, mpudomy
AO = 2AB. YcTaHOBITh BiIIOBIIHICTH MiX Biapi3koM (1-4) Ta iforo
noBxkuHOIO (A-]]).

Biopisox Hosorcuna 6iopiska
1 BK A 243 A B BT I
2 AB b 6 1
3 BC B 6V3 2
4 CK I 3vV3 3
Jd 12 4

24. YCcTaHOBITh BIIMOBIIHICTh M’k T€OMETPUYHUM TiJIoM (1-4) Ta miomiero Horo MoBHOI
nosepxHi (A-/1).

T'eomempuune mino Ilnowa noenoi nosepxui
1 xoHyc 3 paziycom ocHOBHU 3 Ta TBipHOIO 5 A 18n
2 AITHAP 3 paAiycoM OCHOBH 3 Ta b 24n
BHUCOTOIO 4
3 kyns pazgiyca 2v3 B 36mn
4 xy6 3 pebpom V31 I' 42z
I 48n

ABBT ]

B OODN -
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Po3B’stkiTh 3aBaanHs 25-30. Ogep:kaHi YMCI0Bi BIINOBIAI 3aNUIIITH y 301IMTI Ta 61aHKy A.
BinnoBinb 3anmcyiiTe Juie 1ecITKOBAM AP000M, YPaXOBYIOUH IO0JIOKEHHSI KOMMU, 110 OJHIil
nu@pi B KOKHi KJIITHHII BiANOBIIHO 10 3pa3KiB, HABeIeHUX y 01aHKy A.

25.

26.

217.

28.

VY 6i0mioTeni € JIMIIe MiApyYHUKH, CIIOBHHUKH,

. . MAPYUHUKH
JOB1ITHUKHN Ta KHUTHU 3 XYIOXKHBO1

Jiteparypu. BicoTKOBHIA po3moIis KiIIBKOCTI 4 RS CJIOBHUKH
. . . / S\
IMX KHUr y Oibmioreni 300paxkeHO Ha ' (X
. . QO )
Jlarpami. / o \ JIOBIJTHUKHU |
| C ) \
75 ;/ KHUT'U 3 XYI0KHBOI
/ JiTepaTypu

1. BusnauTte 3araipHy KUJIBKICTh KHHUT Yy 010J110TeIIl, SKIIO KUTHKICTD IMIPYYHHUKIB TOPIBHIOE
72.

Binnosije: I:I I:I I:I I:I ,|:| I:I I:I

2. CkimpKy MOTPIOHO MpHUIOATH TOJATKOBO MiJPYYHUKIB, OO OTpUMAaHA MICIs HBOTO iXHS
CyMapHa KUTbKICTh BITHOCHIJIACS IO KUIBKOCTI JOBIIHUKIB SIK 4: 17

Biamnosize: I:I I:I I:I I:I ,I:I I:I I:I

Ha pucynky 300pakeno kBajapar ABCD, cTOpoHa SKOTO JIOPIBHIOE |3 M C
15. Ha croponax AD i BC kBaapara BuOpaHo Touku K i M Tax,
mo AK =4, MC = 3.

1. BusHauTe BiACTaHb MK ce€peMHaMH Biapi3kiB AB 1 KM.

Bianosins: D D D D D D D

2. O0umcHiTh JOBXKUHY Biapizka KM.
Binmosizs: DD D D DD D
OO0uncniTh 3HaYeHHS MOX1AHOT PyHKIIT y = V19 — 5x y Touni xy = 3.

Bianosize: L] 1] LI

V roteni 11 NpoKUBAHHS TYPUCTIB € OJHOMICHI, JBOMICHI Ta TPUMiCHi HOMepH. IX Bchoro
124. SIx1o Bci HOMEpH B TOTEINI 3all0BHEHI, TO OJIHOYACHO B HbOMY MpokuBae 270 TypuCTIB.
CKIJIBKH BCHOTO B LIbOMY TOTeJi TPUMICHUX HOMEpIB, SKIIO KUIBKICTh OJHOMICHUX HOMEPIB
JOPIBHIOE KUTBKOCTI ABOMICHHX HOMEPiB?

Binmnosizs: D D D D D D D

A K D



29.

30.
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VY npsaMoKyTHI# cUCTeMi KOOpIMHAT Ha TUIOMIKHI 3a/1aHo napainenorpam ABCD, cos A = 0,4.
Buznaute nosxkuHy niaroHami BD mapanenorpama, SKIIO0 CKJISPHUM JOOYTOK BEKTOPIB

E(6; 8)i AD IOpiBHIOE 96.
Binmosine: DDDD DDD

VY yaifHOMY KiOCKY B HasIBHOCTI € jiniie po3dacoBanuii y kopooku mo 100 r 1ucToBuil YopHUN
qaii 7 BUIB, cepel] AKHX € BUJ «JOopHa nepiauHa». [lokynens BUPIIIMB NpUI0aTH B LBOMY
KIOCKY JUISl TIOJJAPYHKOBOTO HAOOPY TpH KOPOOKH YOPHOTO Yaro TPHOX PI3HHUX BHUJIIB, CEpell
AKX OOOB’A3KOBO MOBHHEH OYTH BHJ «4opHa nepiauHa». CKUIbKH BChOTO B TOKYILS €
BapiaHTIB TAKOTO MPUAOAHHS TPHOX KOPOOOK Yaro Jijisi HAOOpy 3 HASBHUX Y KIOCKY?

Binmnosize: I:I I:I I:I I:I ,I:I I:I I:I
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ITam’siTaiiTe!
3apnanus 31 1 32 € CKI1a0BOIO YaCTHHOIO [€PKaBHOI Mi/ICYMKOBOI aTecTamii

Po3p’sixiTh 3aBnanns 31-33. 3anuuuits y 01anky b nocjiixoBHi JorivHi il Ta MOSICHEHHS
BCIX eTaniB po3B’sA3aHHA 3aB/1aHb, 3p00iTh MOCUJIAHHA HA MaTeMaTH4YHI (PaAKTH, 3 AKUX
BHUILUIMBAE Te YM iHIIE TBepAKeHHsA. K10 moTpiOHO, NpoiocTpyiiTe po3B’sI3aHHS
3aBJaHb PUCYHKaMH, rpadgikamMu TOLIO.

2 5o
31. [loOynyiite rpadik GyHkuii y = r o2 Kopuctyrounce rpadikom, BU3HauTe 00JI1aCTh

|x+1]
3HauUeHb i€l PyHKIIIT.

Binmosins:

32. Ocuogoro mipamigu SABCD € pom6 ABCD, 6inbma giaronans sikoro AC = 30. I'panb
SBC € piBHOOeApeHUM TPpUKYTHUKOM (SB = SC) 1 nepneHauKyIspHa A0 IUIONIHHA
OCHOBH Tipaminu. Pebpo SC HaxuieHo 10 MIOMUHU OCHOBH mipaMiau mijg KytoM 30°.

Busnaure kyt mixk mronmaamu (SAD) i (ABC), SIKIo BUCOTA IipamiIu JOPiBHIOE 5.

Bignosinab:

Jx2+(4a-4)x+4a?-2+2a
5.52x_gat+x_ga-14g5x

33. Po3B’soKiTh pIBHSHHS = ( 3aJIe)KHO BiJ 3HaYEHb MapameTpa d.

Biamnosins:

Kinenp 3ommra



