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IIpo6ne 3HO 3 matemaTuku 2015 poky (nmorjmoaeHuii piBeHb)

3apnannsa 1-20 maoTh N’ATHL BapiaHTIB BiANOBIiAi, cepex SIKUX JIHIIe OJUH
npaBuibHuii. BuGepiTts npaBuibHuid, Ha Bamy q1ymMKy, BapiaHT BianoBinai, moznaure
oro y d1anky A 3rigno 3 incrpykuiero. He po6iTh iHIIUX MO3HAYOK Yy 6.1aHKYy A, TOMY
110 KOMIT’'I0TE€PHA MPOrpaMa peecTpyBaTume ix sk NOMHUJIKH!

ByabTe 0c00/MBO YBaKHi, 3aNI0BHIOIOYH O1aHK A!
He noripmryiiTe BJacCHOPYYHO CBOT0 pPe3yJabTATy HEMPaBWILHOIO (hOPMOI0 3amUCy BixmoBineii

. . 1
1. Bupasith y BiJICOTKaX 4HCIIO o

A B B r i

2% 20 % 50 % 0,2 % 1,5%

2. Bimpizok, moBxuHa SKOTO A0piBHIOE 60 cv, po3ijeHn A TOYKaMU Ha YOTHPH PiBHI
BiJIpi3Ku. BH3HauTe BiIcTaHh MiXkK CEpeIMHAMHU OTPUMAHHUX KpaiHIX BiIPI3KiB.

A b B r |
36 cm 40 cm 45 cm 48 cm 50 cm
3. O6umCHiTh 100yTOK KOpPEHiB piBHAHHA X% + 6x — 55 = 0.
A b B r Ji
-55 55 —6 49
3x%y
4. e
A b B r
34,4 3x x3 X
27x3y* Xy — — 2
y 3 yZ 3y4 3y
5. SIxa 3 HaBeJleHUX TOYOK HANEXKUTh rpadiky QyHKIIT y = ?T;C?
A B B r |
(2;7) (1;6) (-3;0,4) (0;2,5) (4;4,5)
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Ha pucynky 3o00paxeno mapanemnorpam ABCD. fxi 3 B C
HaBEJICHUX TBEPPKCHD € IPABUIIBHUMH?
I. LA+ 4B+ 2C + 2D = 360°
I1. /4B + «D = 180°
A b B r Ji |
qmie | aute 1111 auie 11 aute 1111 I 111100
7. Po3B’sokiTh piBHsSHHS log; x = —1.
A b B r i |
1 1
8. Bwmsnaute mionty cdepu, AiameTp sSKoi JopiBHIOE 12 cM.
A b B r i |
36m cM? 721 cM? 144m cMm? 288m cm? 5761 cM?
9. JIOBXKMHHU TIEPIEHIUKYIIIPHUX BEKTOPIiB d i b (IMB. PUCYHOK)
JOPiBHIOIOTE 6 i 8 BifNOBiAHO. 3HANMIT JOBKHMHY BeKTOpa d + b. B
a
F >
A b B r Ji |
2 6 8 10 14
10. Jxmo Vx + y = 51 24/x — y = 7, T0 y nopiBHio€e
A b B r Ji |
—2 ~1 3 2 1
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11. Maiictep oOcayroBye muie Tpu Beperat: 20 % pobGouoro yacy BiH 00CIyroBye
nepmwuii Bepctat, 30 % — npyruii, 50 % — TpeTiit. O64YHUCTITE IMOBIPHICTH TOTO,
1110 B HABMaHHS BUOpaHUIl MOMEHT pOOOUYOTro Yacy mMaiictep 00CIyroBye MepIimii

abo TpeTiii BepcTar.

A b B r

A

0,8 0,7 0,5 0,3

0,1

12. Ha sixoMy pUCYHKY 300pakeHO ecki3 rpadika ¢pyHKmii y = 277

A b B r

yﬂ y“ y“ y“

| /
1 1\' 1 /

\ 4

|
0)'/’5

—~ TE| 7o i %[0 x 0 1x
=1 \ /11
13. Slke 3 HaBeACHUX PIBHSHD HE Ma€ KOPEHiB?
A b B r i |
2
, V3 V3 __2 _2 COSX = —
sinx = — tgx = — ctgx = 73 tgx = 73 V3
14. O6uncith 36'°86 5,
A b B r |
) 6 10 25 36
15. Ha pucynky 306paxeno xky6 ABCDAB;C;D,. Busnaure B, C
rpaaycHy mMipy Kyta Mixk npsmumu AB; 1 DD;. A, : Z
Br----f--_JC
A b
A b B r Ji |
0° 30° 45° 60° 90°
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. 4—x
16. YkaxiTh 00J1aCTh BU3HAUCHHS QYHKIIIT Y = —~

A B B r i}
(—o0;+0) | (—0;5) U (5;4+0) | (—o0;4) U (4; +0) (—oo;g) U (g’ +o0) (4;5)
17.8xmo a € (—2;3), 10 |a? —a — 6| =
A b B r Ji |
a?—a—6 | a®+a—6 | a’+a+6 | —a’+a+6| @ —a+6
18.Po3B’spxith HepiBHicTs 2 - (0,3)* < 0,18.
A 3 B r i}
(—0;2) (2; +00) (=0;0,3) (0,3; +0) (0;2)

19. Busnaute s dyukmii f(x) = 2x + 2 nepBicHy, rpadik Kol IPOXOAUTH Yepe3
TOuKy (1;4).

A F(x) =2x%+2x
b Fix)=x*+2x+1
B F(x) =x?>+2x+2
r F(x)=x?2+2x—4
)| F(x)=2x2+x+1
20. Ha pucyHky 300pakeHO pO3ropTKY MPSIMOKYTHOTO
napanenerninena. BukopuctoByoun 3a3HadyeHi Ha 4cm
PUCYHKY pO3MipH, OO4YMCHITH 00'€eM IHOTO
napasnesiemnimnesa. 12 cm
3 cm
A b B r Ji |
96 cm? 108 cm3 128 cm3 136 cm3 144 cm3
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Y 3aBaanHsax 21-24 10 KOXKHOr0O 3 4YOTHMPbLOX PAIKIB iHGopmalii, MO3HAYEHHUX
uuppamu, BUOepiTh OJUH NPaBWIbHUI, Ha Bamy aymky, BapiaHT, mo3HadeHui
OykBo10. IlocTaBTe MO3HAYKHM B TA0JMUAX BiANoBiaeid 10 3aBaaHb y 01aHKy A Ha
nepeTuHi BiAnoBitHux psaakiB (uudpu) i koaoHok (0yxkBm). Yci inmi Buau Bamoro
3anmcy B 01aHKy A KOMII'IOTepHa MPorpaMa peecTpyBaTuMe siK OMUJIKH!

BynabTe 0c00,1MBO YBasKHi, 3aNI0BHIOIOYU O1anK A!
He noripuyiiTe BJIacCHOPYYHO CBOT0 pe3yJIbTaTy HeMPaBWJILHOIO (popMOI0 3anmucy Biamosineii

21. YCcTaHOBITH BIAMOBITHICT MiX BHpa3oM (1—4) Ta TOTOKHO pIBHUM HOMY BHpPa30M

(A=JD).
1 1-cos?a A cos’a A B BT ]
2 2sinacosa b cos2a 1
3 cos?’a—sin®a B sin2a 2
4 cos* a + sin? a cos? a I' —cos2a 3
I sina 4

22.YCTaHOBITH BIAMOBIAHICT MiXk QyHKIieo (1-4) Ta ii BmactusicTio (A—/).

Dyukyis Bracmusicmu
1 y=x? A 3pocTac Ha Bcill 061acTi BU3HAYEHHS
2 y=x3+1 b cnagae Ha Bcill 061acTi BU3HAUEHHS
3 y=3—x B € HenapHorO
4 y = sinx I' € IIapHOIO
I obmacTio 3HaYeHb (DYHKITIT €
A B BT I npomixkok (0; +00)
1
2
3
4
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23. Ha pucynkax (1-5) HaBeneHo iH(pOopMaIlito Ipo 1’ ATh TPUKYTHHUKIB.

o 10 cm
S5cm 60 Scm S5cm S5cm
] 1
5¢cm
Puc. 1 Puc. 2 Puc. 3
10 cm
2¢cMm
(¢} o
60 45 3cm 7cm
Puc. 4 Puc. 5

Y CcTaHOBITH BIAMOBITHICTh MK 3aUTaHHAM (1—4) Ta MIPaBUILHOIO BiIIOBIIIIO
Ha HbOrO (A—/).

3anumanns Bionogios

1 Ha skoMy pucyHKy 300pakeHO TPUKYTHHUK, Y SIKOTO A Puc. 1
LEHTPU BIIMCAHOTO M OMHUCAHOTO KiJI 301ratoThes? b Puc.2

2 Ha sxomy pucyHKy 300paxeHO TPUKYTHHK, OJIUH 13 B Puc.3
BHYTPIIIIHIX KYTiB SKOTO jJ0piBHIOE 30°7 I' Puc. 4

3 Ha sxomy pucyHKy 300pakeHO TPUKYTHHUK, ILTOIIA A Puc. 5

sKoro gopieuroe 10 cM??
4 Ha axoMy pUCYHKY 300pa)K€HO TPUKYTHHK, Y SIKOTO
JiaMeTp OMUCAHOI0 HaBKOJIO HHOTO KOJia

nopiBuioe 10v/2 cm?

ABBT ]

A WD
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24.Y TpsAMOKYTHIM JCKapTOBIM CHUCTEMI KOOPAWHAT XYZ y TIPOCTOpl 3a7aHo

Touky M (1; —4; 8). YcTaHOBITh BIAMOBIAHICTh MK TIOUaTKOM pedeHHs (1—4) Ta
Moro 3akiHueHHsAM (A—/]) Tak, 100 yTBOpUiIOCS NMpaBUIbHE TBEPIKEHHS.

Ilouamox peuenns 3axinyenHs peuenns

1 Bixcranb Bix Touku M 1o
TUIOIIMHU XY TOP1BHIOE

2 Bixgcraus Big Touku M 1o
MOYaTKy KOOPAMHAT JIOPiBHIOE

3 Bigcrauns Big Touku M no
0Cl1 Z TOpIBHIOE

4 Bincrads Big Toukd M 1o
touku N (1;0;8)nopiBHIOE

- w e
ooogl.hl—\
—_
~

A B BT ]I

A wWDN
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Po3B’sixkiTh 3aBananns 25-30. Opep:xani 4ucI0BI BIANOBIALI 3anuiTh y 30IIUTI Ta
onanky A. Binnosink 3anmcyiiTe Jume AeCATKOBMM [po0OM, YpPaxoOBYIO4YM
MOJIO’KEHHSI KOMM, MO0 OAHiH nndpi B KOXKHIH KJIITHHII BiIMOBIIHO 10 3pa3KiB,
HaBeleHUX Yy 01aHKy A.

25. Bigcranp MK ABOMa MICTAMH BEJIOCHUIIEAHUCT JOJAa€ 3a 2 TOAWHH, a MIIMIOX1J —
3a 6 roguH. YBakaiiTe, 1[0 IIBHAKOCTI BEJIOCHIIEAMCTA 1 INIIOXO0Ja € CTAJIMMH

IMPOTATrOM YCbOI'0O HIIAXY.

1. Busnaure Bimctanb Mik Mictamu (y Km), SIKIIO HIBHUAKICTH BEIOCHIICIUCTA
Ha 12 kxm/200 Oinbla 3a MBUAKICTH IMIIIOXOA.

BigmoBigs: DDDD DDD

2. ITimoxix 1 BEJOCHIEAUCT OJHOYACHO BHUPYIIMIIA HA3YCTPId OAWUH OJHOMY 3 IIHUX
IBOX MicT. Uepe3 CKIJIbKH FOJIUH IICHIS MOYaTKy PyXy BOHH 3yCTPIHYThCS?

Binmnosizs: DDDD DDD

26.Y pom6 ABCD Brimcano ko710 3 meHTpom y touti O, ske B

notukaerbest cropin AB 1 AD y Toukax K 1 M KA
BiAMoBiMHO (auB. pucyHOK). Ilepmmerp pomba

nopisuioe 48 cm, LA = 60°. 3HaiaiTh: A C
1. losxwuny Biapizka OB (y cm). M

Biamosine: I:I I:I I:I I:I , I:I I:I I:I
2. Jlorxuny Biapizka KM (y cm).

BigmoBigs: DDDD DDD

27.1loBHa BapTICTh JOCTAaBKM BEIUKOTabapuUTHUX MeONiB y ¢ipMi 13 TepeBe3eHb
CKJIQJIA€ThCA 3 BApTOCTI iX JOCTaBKHM Ha l-if moBepx OYAWUHKY 1 BapTOCTI MmiaioOMy
Me0J1iB Ha TOTPiOHMI ToBepx. BapTicTh migiioMmy MeOIIiB Ha KOXKEH HACTYITHUN TOBEPX
NEePEeBUINYE BAPTICTh iX MiANOMY Ha ToNepedHiil Ha OgHy M Ty caMmy BEJIHMYHUHY.
BusHaute noBHY BapTicTh (Y 2pH) A0cTaBKM MeOmiB Ha 11-if moBepXx OYAMHKY, SKILO
NOBHA BapTICTh JOCTaBKM MeONiB Ha 4-f Ta 7-il MOBEpXH IHOTO OYIMHKY
cTaHoBuTh 142 2pn ta 154 2pu BiANOBITHO.

BigmoBigs: DDDD DDD
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28. Po3B'sKITh HEPIBHICTH lgm > 0 V BiANOBIAl 3aMUIIITh HAUOLIbUUL PO3B'A30K 1€

HEepiBHOCTI. SIKImo0 HalOUTBIIMI PO3B'SI30K HEPIBHOCTI HE ICHYE, TO y BIiAMOBIL
3anuiTe yucao 100.

Binnosizs: DDDD DDD

2

29. O6unciTh 3HaUeHHs BUpasy 20v/6 — (\% + 5\/§)

BigmoBigs: DDDD DDD

30.06'eM Tina, yTBOpEHOTO OOEPTaHHIM PIBHOOEIPEHOTO TPUKYTHHKA HABKOJIO BUCOTH,
npoBeneHoi 10 Horo ocHoBH, popiBHIOE 3207 cM3. OGUUCHITH JOBXKUHY OI4HOI
CTOPOHHM LIBOT'O TPUKYTHHKA (Y cM), SIKIIIO HOT'O OCHOBA JOPiBHIOE 16 cm.

Binmnosizs: DDDD DDD

Po3p’sxiTh 3aBaanHs 31—34. Onxep:kaHi 4YUC/I0BI BiANOBIAI 3aNUIIITH Y 301IMTI Ta
onanky b. BinnoBiab 3anmcyiTe Jiumie JAecSITKOBHUM JpPo00M, YPaxoBYIO4YH
MOJIOKEHHSI KOMM, MO0 OAHii nudpi B KOXKHiIH KIITMHII BiAMOBIiITHO 10 3pa3KiB,
HaBeJleHUX Yy O1anKy A.

a3+b3 2 2 z 1
— T (a? + b?), sxmo a = 4+, b = 2z,

BigmoBigs: DDDD DDD

31. OOuuCHiTh 3HAYCHHS BUPA3y

32. lng po6oTH Ha ypoKax reoMeTpii YUHIO MOTPiOHO mpuadaTH JiHINKY i TpaHCTOPTHP.
Y MarasuHi KaHIIEeNSIPChKUX TOBAPIB Y MPOAAXKY € TPU BUAU TPAHCIIOPTHPIB Ta YOTUPHU
BHUJIM JIIHIHOK, a TakoXX JBa BUJAM HAOOpIB, IO CKIIAJAIOTHCA 3 JIHIMKKA W TpaHC-
noptupa. CKUIbKH BCbOTO B YUHS € BapiaHTiB MPUAOAaHHS JIIHIWNKK W TpaHCTIOPTHPA B
IbOMY Mara3uHi?

BigmoBigs: DDDD DDD

33. Yci 61yHi TpaHi NpaBUIBHOI YOTHUPUKYTHOI MipaMigyd HaXWJEHI J10 IUIONIMHM il
OCHOBM mix KyToM 60°. ITiomja moBHOI HMOBepXHi mipaminu mopiBHIOE 54 V6 cm?
OGuucnite monty (y cym?) mepepisy Li€i mipamiau MIOIKMHOO, IO ITPOXOAUTH YEPE3
BUCOTY TipaMiiu i JiaroHaib il OCHOBH.

BiamoBigs: DDDD DDD
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34.3a sAKoro 3Ha4YeHHs HapaMeTpa ¢ HaiiMeHIne 3HaueHHA Qynkuii y = x* — 8% + ¢
Ha Bizpi3Ky [—1; 3] nopiBHIO€E 307

Binnosizs: DDDD DDD

Po3p’sukiTh 3aBpanusa 35, 36. 3anuwith y 0nanky b mocaigoBHi Joriuni aii Ta
MOSICHEHHSI BCIX eTamiB po3B’si3aHHS 3aBJaHb, 3p00iTh MOCHJIAHHS HA MATEeMATHYHI
(akTu, 3 AKUX BUILVINBAE Te YN iHIIE TBepP/:KeHHs. SIKII0 MOTPiOHO, mMpoLTIOCTPYHTE
PO3B’SI3aHHA 3aBJAaHb PUCYHKaMH, rpadikamMu To110.

35. ¥ rpaneuii ABCD (BC | | AD) nmiaronans AC € GicekTpucoro roctporo kyra 4. Ls
JllaroHaJlb MIEPETUHAE CEPEHIO JIIHIIO Tpanelii B Toyill P.
1. HoBenits, mo £APB = 90°.
2. O6uucnite oy tpanemnii ABCD, sixkmo BC =5 cm, AB = 13 cu, uomia
TpukyTHuKa APB nopisHIoE 5 cm?.

BigmoBigs:

36. 3HaiifiTh yci 3HAYEHHS MapaMeTpa a, 3a AKMX PiBHAHHA ax — 3 = V—x2 + 18x — 72
Ma€ €OuHUll KOPIHb.

BigmoBigs:



