2012
Toi 33 1 ma

TECT I3 MATEMATHUKH

Yac BukoHaHHs — 150 xBuIMH

Tecr cknamaeTbes 3 32 3apaanb pizHux GopM. Binnosini Ha 3aBaanHs Bu maete mo3HauuTu B O1anKy A.

IncTpykuisi moxo podoTH B TeCTOBOMY 30IIUTI

[IpaBuiia BUKOHAHHS 3aBllaHb 3a3HAYCHI MIEPEe]] KOYKHOIO HOBOIO (DOPMOIO 3aBaHb.
BignosigaiiTe TiNBKH MiCIs TOTO, SIK BU yBaXKHO MPOYUTAIH Ta 3p0O3YMiN 3aBAaHHS.
Y pazi HeoOXiTHOCTI BUKOPUCTOBYWTE SIK YEPHETKY BIJIbHI BiI TEKCTY MICIIS B 30IITUTI.
Hamaraiitecst BUKOHATH BCi 3aBJIaHHSI.

NS

IncTpykuist 1og0 3an10BHEeHHS H1anKa Binnosinei A

o baanxa A 3anmcyiiTe nuie NpaBuiIbHI, Ha Banry qymky, BiAmoBiii.
Biamogizi BnmcyiiTe 9iTKO, 3riHO 3 BAMOTAMHU IHCTPYKIIi1 10 KOXKHOI (DOpMU 3aBJIaHb.
HenpaBuinbHO no3HaueHi, MiJUHAIICH] BIIMOBIAI B 61aHKy A BBOXXAaTUMYTHCS TTOMUIIKOIO.
Slxuo Bu mo3Hauymiv BiAMOBIIHL 10 KOTPOTOCH 13 3aBaHb 1 — 24 HeNpaBWIBHO, MOXKETE BUIIPABUTH Ii,
3aMaTIOBAaBIIH TIOTIEPEIHIO MIO3HAYKY Ta MIOCTABHUBIIY HOBY, SIK IOKAa3aHO Ha 3pa3Ky:
A b B T

5. ko Bu 3anucanu BiAMOBIAB 10 KOTPOroCh i3 3aBAaHb 25 — 32 HENPaBUIbHO, TO MOYKETE BUIIPABUTH
ii, 3arMcaBIIM HOBHMI BapiaHT BIIIOBI/II B CHELiaJIbHO BiABEACHOMY Micli Oranka A.

6. Bam pe3ynbTar 3anexaTHMe BiJ 3aranbHOi KiJbKOCTI NPaBWIIBHUX BiAIOBiJEH, 3a3HAUCHUX Y ONIAHKY
A.

el NS

Iloobaii npo 3nanns cbozo0ui!
TosapuctBo 3 oOMexenoro BianosiganbHicTI0O «PEIIETUTOPCBKA I'PYTIIA 3II3AI»

2012p.




TOB «PEIIETUTOPCBKA I'PYIIA 3II'3AI»
http://rg-zigzag.com.ua

3aBaanns 1-20 mawTh mo mATH BapiaHTIB BiamoBineid, cepex skux jgume OJWH
IPABUJIbHUM. Bubepits npaBuibHy, Ha Bamy aymky, Bimmominb, i mosnaure ii y
onanky A 3rinHo 3 iHcTpyknieo. He poOiTh iHIIMX MO3HAYOK Yy 61aHKYy A, TOMY 110 BOHH
oynythb peecrpyBatucs sk IOMUJIKH.

ByabsTe 0c00,1MBO YBA:KHUMHU, 3aNIOBHIOIOYH O1aHK A!
He noripmyiiTe BJ1acHOPYYHO CBOT0 pe3yJibTATy HeMPaBUJIbHOIO ()OPMOIO 3aNKCy BiamoBineii

1. Marma cTBepKye, 10 MpaIroe B Oi3HECI, B IKOMY 3aBXKIU OTPUMYE MMEBHUN BiICOTOK Bij
KUIBKOCT1 3HalIeHuX KIi€HTIB. Takok BOHA CTBEPIDKYE, 110 MOKE MPUBECTH HA TIPOOHE
tecryBaHHs «3II'3AI» - 2012 (ociap) 10 moapyr, KoKHA 3 SKUX HAIHILE TECTYBaHHS 3
TpproX mpeameriB. OOYHUCHITh, CKUIBKM BIJCOTKIB XOu€ OTpUMaTH Maia 3a CBOO
«po0OTYy», AKIIO y4yacTh y TECTyBaHHI A KOXHOI 3 11 moxapyr ckmamae 50 rpH. 3a
MpeIMeT, a B IKOCTI BUHArOPOJIU i1 BJIAIITOBYE MOJAAPYHOK Y BUIJISAL KOPOOKU ITyKEPOK
BapTicTio 60 rpH.

A b B r Ji |
4% 5% 6% 30% 40%
2. BusHauTe KiIbKICTh KOPEHIB PIBHSAHHSA Sin (Zx + g) = % Ha IPOMIKKY [— % ; 37”]
A b B r Ji |
0 1 2 3 4
. 7x10 5 3
3. CrpocTiTh Bupa3 gk (21x>y?).
A b B r DI
3x° x? x? 3x1° [HIIA BiAMOBIIH
F 3y?7 3y12 6

4. Po3TamyiiTe BUpa3u y MOpsIKY 3pOCTaHHS IXHIX 3HaYEeHb: a4 = V6, b =310, ¢ = V32.

A B B r i

c<b<a b<a<c a<c<bh bh<c<a [HIIa BiAMIOBIAB

S. Ha pucynky 300paxkeHo rpadik ¢ynkuii y = f(x), BU3Ha4eHOI Ha MPOMIXKY [—5;5].
3HalAITh KUTBKICTh 3HAYEHB X, JJIS SIKUX TOYKA (2X, X) HaNeKUTh rpadiky QyHKIIi.

A B B r i
0 2 3

Inma Bigmosign
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Tersna Bupimmwia npuMycuTH cebe momoOuTH xo06i cBoro xjomus FOpis. s mporo
BOHA y IEpIy HeAUT0 BepecHs noauBmiacs 10 XBUIUH KajeHaapHoi rpu «MeTtaiicta» y
UYemmionati Ykpainu 3 ¢yr6ony. KoxkHOT HaCTyIMHOT HeITi BOHA IUBHUIIACS HA 5 XBUJIMH
MaT4y 3a ydacTio «Mertamictay Oulble, HK Ha MOMEpPeaHbOMY THXHI. Uepe3 CKUIbKH
TH)KHIB TICJIA TOYAaTKy EKCIepHUMEHTy TeTsHa 3MOXe MOBHICTIO HOJUBUTHUCA TPY
«Mertaiictay. ®@yrOonbHHUI MaTd TpuBae 90 XBUIIMH.

A B B r i

15 16 17 18 [Hma BigmoBias

BusHaute 3HaueHHs mnapamerpa b, mnpu skomy Bektopu d(b;—2) Ta 5(2;—3)
HePICHIUKYIISAPHI.

A B B i

0 -3 3 IHma BigmoBige

OSEIE Y e

Spocnasa npoxsopina Temy «Tpuronomerpis» y mkoumi. Ha ypori BunTenbka monpocusia
JiBUMHY HamamoBatu rpadik GyHkiii y = cos x. KmitimBa SIpocnaBa nam’sitae, mo neu
rpadik BUTIsIa€ Maibke Tak, sIK CHHYCOila, SKa B)XKe HaManboBaHa Ha gommi. Kyam i Ha
CKUIBKH MOTPIOHO MEPEMICTUTH Bici KoopAHHAT SIpociasi, 11106 OTpUMAaTH TapHY OIIHKY?

A B B r i
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—, -, L€ HEMOYKJILBO
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Hwxue momano rpadik gyHkuii y = f(x) ta mepenik BiacTuBocTei. Busnaure, siki 3
BJIACTUBOCTEH BITHOCATHCS 10 Li€l (PyHKIII.

(1) f(x) — HenapHa QyHKIis

(2) f(x) — mapua ¢yHKIIIs

(3) f(x) — cnamae na npomixkky (0; +0)

(4) f (x) — Hemae HyIiB

(5) f(x) — HeBHU3HAYEHA JIMIIIE B OJHII TOYII

A

b

B

r

(1),(3). (4

(2),(4).(5)

(1,4

(2),(3).(5)

A
(1), (4). (5)

BkaxiTh KUIBKICTD yCIX HaTypaJlbHUX PO3B’S3KIB HEPIBHOCTI (=9 x42)

< 0.

x3(x2—x-2) —
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r
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Inma Bigmosign
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JiBunHa AHs xoue BiJ cBoro xJomnus Camika Ha npodeciiiHe CBIATO y SKOCTI MOJapyHKa
oTpuMatH CykHio. [IpumximBa AHsI X04e MOixXaTu 3a CyKHEr pazom i3 Camkom. OmHak
Camko — 3aifHATa JIOMHA 1 TOMY IOTpelye, 00 AHS y KOXKHOMY BiJIBiJaHOMY MarasuHi
npuMipsiia 3 CykHi. AHS K XO04u€ MNPUMIPATH 7 CYKOHb y KOXXHOMY MarasuHi. Y
pe3ysbTaTi KOMIPOMICY: B IOJIOBHHI MarasuHiB AHs npumipse 3 CykHi, a B pemri — 7
CcyKoHb. CKIJIbKH BCHOTO CYKOHb MOXE TIEpeMipsITH AHs 111 9ac 0OMpaHHs MmojapyHKa?

A b B r Ji |
42 44 46 48 50
AT KUILK . ) { 2x+4y =7
HalUTh KUbKICTh PO3BA3KIB CHCTEMHU PIBHSAHb ), 4 8y = 14
A b B r Ji |
0 1 2 3 Inma Bigmosign
3Haiim 1+sin2a o = T
HalIiTh 3HAUYCHHS BUpa3y —sinz(%m) mpu a = .
A b B r Ji |
0 1 1 2 [Hma Bignosige
2

VYKaxiTh KUTbKICTh KOPEHIB PiBHSHHS Vx = 3vVx + 4(x% + 6x) = 0.

A b B r Ji|
0 1 2 3 4
Bupasite M 3 piBHsHHS: pV = %RT.
A b B r I
M = pVmRT _pV M = RT M = pV — RT | Inwma BignoBiagb
~ mRT  mpV . 0m

BulOepiTh npaBuibHE TBEPKEHHS:

A YOTHPUKYTHUKH, Y IKMX BCl CTOPOHHU PiBHI, TAKOX 00OB’SI3KOBO PiBHI

B 4OTHpUKYTHUK, Y SIKOTO JiaroHajii MEepHeHAMKYJSpHi, a OJHA 3 HUX € OICEKTPHCOIO
BHYTpILIHIX KYTiB, 000B’SI3KOBO € pOMOOM

B 4OTHPHMKYTHHK, y SIKOTO LIEHTP ONMMCAHOI'O KOJa CIIBMAJa€ 13 LEHTPOM BIIMCAHOTO
KOJi1a, 000B’SI3KOBO € KBaJPaToM

I' 4OTHPUKYTHHK, Y SIKOTO JIBl CTOPOHU PiBHI, 000B’SI3KOBO € TapajieiorpaMmomM

JI 4OTMPHKYTHHK, y SKOTO /1Ba KyTH A0piBHIOIOTH 90°, 060B’A3K0BO € MPAMOKYTHHKOM

VY kono pagiycoMm 5 BmucaHa Tpamnenis. YoMy JAOpIBHIOE cepelHs JiHis Tparmerii, SKIIo

) o ) . 53
I_ICHTp KOJIa JICKUTh Ha 61J'IBL[III/I OCHOBI1, a BUCOTa Tpaneuu I[OplBHIOC T

A B B r i

10 15 7,5 5 IHma BigmoBige
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Yomy nopiBHIOE 1uioma 3adapOoBaHOT YaCTUHH, SKILO IUIOIIA TPUKYTHHUKA JTOpiBHIOE 16.
MNPK — npsMoxkyTHUK, MN — cepeaHs JiHisl TPUKYTHHKA.

M

A b B r Ji |
4 8 12 16 Inma BigmoBign

VYKaxiTh KUTbKICTh IPABUIIBHUX TBEPKEHb CEpeJl HaBEACHHUX:

(1) yepe3 nmapanenbHi MpsiMi MOKHA MTPOBECTH IIOMIMHY, TIPUIOMY TUIBKH OJIHY;

(2) uepe3 MUMOOIXKHI MPSMI HE MOYKHA TTPOBECTH TUIOIIUHY;

(3) yepe3 TOuKy, IO HE HAICKHUTH IUIOMIMHI, MOKHA TPOBECTH TPSAMY, MapalielIbHy
IUIOUIMHI, IPUYOMY TIIBKU OJIHY;

(4) gepe3 Oyab-SKi TP TOYKHA MOKHA TIPOBECTH TUIOIIHHY;

(5) uepe3 Oyab-sKi ABI TOUKHU Ta MPSMY MO>KHA ITPOBECTH IUIOIIUHY;

(6) sxmo Oynb-sKi TpU TOYKM UYOTHPHKYTHHKA JIeXKAaTh Y IUIOMIMHI, TO 1 BECh
YOTUPHUKYTHHUK JICKHUTh Y L1H MIOLIUHI.

A b B r pi |
2 3 4 5 Inma BigmoBign

Jiunna Kats mobunacs 00 3akiaja i3 CBOIM PEMeTUTOPOM, 110 BOHA AyXke J00pe 3Hae
MaTeMaTHKy. I, 3BiCHO , mporpana. Y pe3ynpTari BOHa OBUHHA nepedapOyBatu CTiHU
cBO€i KiMHaTH y Kosibopu Jorotuny «3II'3ATy». Jlonomoxite Kati 06UuCInTH, CKUIBKU
Kr ¢apbu it s uporo 3Hagobuthcs. Kimuata Kati mae ¢opMmy HpsIMOKYTHOTO
napa’jeserine/a i3 JOBKUHOK 5 M, IMUPUHOIO — 4 M, BHCOTOIO — 3 M. Y KIMHATI € BIKHO
po3mipamu 2 M X 1,5 M Ta nBepi po3mipamu 0,6 M X 2 M, ki ¢apOyBaTH HE MOTPIOHO.
Ha ¢apOyBaHHs KOXKHOr0 KBaJpaTHOro Merpa norpioxo 0,4 kr ¢apou.

A B B r i

16,32 xr 18,84 xr 19,92 kr 20,34 kr Inma BigmoBign
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3aBnanns 21-24 mnependayaloTh BCTAHOBJIEHHSI BiamoBigHocti. /10 KOKHOrO psaKa,
no3navenoro IUPPOIO, nodepits onun BixnoBinnnk, nozHayenniit BYKBOIO, i nocraBre
NO3HAYKHU B 01aHKy A Ha NepeTHHI BiANOBiIHUX paAKiB (uu¢pu) i Ko10HOK (OyKkBH). Yci
inmi Buau Bamoro 3anucy B 61anky A 6ynyThb peecrpyBatucs sik IOMUJIKA!

21.  VYcTaHOBITH BIAMOBIAHICTE MDK QYHKIISIMH pa3oM i3 TpadikaMu Ta MOMNIMBUM
3HAYCHHSIM KoedimienTa k.
A k=3
1
y=Vx
J b k=-1
2
_k
Y =X
Bk=0
[\
3
1 =
y=—x2—(k—2)x+(k—z) k=2
4
y=kx+1
1k =3
A B BT [
1
2
3
4
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VYCTaHOBITH BIAMOBIAHICTE MK BHUpa3aMu 1 3HAUEHHSIMM, SKi BOHM HAOyBalOTh NpHU
a=2,25.

1(\/54-1_@)_\/5—1 A0
Q/E—l a-1/)"a+Va 5
2 a6-a~2 b g
a (a—2)2_ 1 1 B 1
at2 2 Gt s
4 sinma ( 1 . 1) r 1’5

cosma “sin’ma
I 2
A b BT ]

A~ O -

YCTaHOBITH BiAMOBIAHICTS MK TEOMETPUIHUMHU TiJIaMH Ta IX OIHUCOM:

1 terpaenp A Mae Ha O/HY OUlbllle BEpPIIUH, HIK
rpaHein

2 mapaJenerne/n b Mae nuiie TpUKyTHI rpaHi

3 mIeCTUKYTHA TIpU3Ma B mae 5 BepuiuH

4 yoTUpUKYTHA Mipamiga I' mae 8 rpaneit
J Mae BepmMH Ha JBi OUTbINE, HIXK
rpaHein

AB BT ]

A O0ODN -

Jlano pom6 ABCD i3 roctpuM kytom 4B = 60° Ta pamiycom BmmcaHoro koma 3 cM.
Hiaronami pom0ba mepetuHaroThess y Touui O. Hexait R — paaiyc Koia, OMMCAaHOTO
HaBkoJio TpukyTHHUKa BOC, BH — Bucota TpukytHuka BCD. YcTaHOBITH BIAMOBIAHICTH
MDXK BIJIpI3KaMU Ta iX JTOBKWHAMH.

1 AB A 43 cm
2 BD B 6 cM
3R B 6v3 cm
4 BH I 24/3 cm
12 cm

ABBT]J

AN
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Po3B’skiTh 3aBaanHs 25-32. Onep:kaHi BiAnoBiai 3anuuiiTh y 301mmTi T2 610Ky A.

IMam’saATajiTe, 1O BinNOBiAi y 61anKky A NOTPiOHO 3anMCyBATH JIMIIE AeCAITKOBUMU AP0odaMu

25.

26.

217.

28.

29.

30.

31.

32.

Crynent CranicnaB, mo0 HE BWICTITH 3 YHIBEPCHUTETY, OyB BUMYIICHUN 30paTH Ja4YHY
JOUISHKY CBOTO BHKJIagada 3 mareMaTuuHoi ¢isuku. [licns toro, sik BiH mpormpaioBas 9
TOJIMH, JI0 HOTO TPHUETHABCS HOro koiera 3 JiTHboro tabopy Carmko. [licias 7 roaun
CHiIbHOI pOOOTH BOHM 3aKIHUWJIM OpPAHKY. 3a CKUJIBKM TOAWH MIr OM 30paTu JUISHKY
Cranicna, SIKIIIO HOMY JJIs IbOTO MOTPiOHO Ha 3 roauHM OLIbIne, HiK CallKoBi.

Biamosine:

VKaxiTh HaliMEHIINH 3 KOpeHiB piBHAHHA V8x% — 7 = 3x — 47

Biamosins:
X y 8
Po3B’sikiTh cucTeMy piBHSHB { y X 3 .V BiAnoBigp 3aluliiTe HaWMEHIIHNA 13
4y —3x =13

MOKJIUBUX TOOYTKIB Xq * Vg, € (Xg; Vo) — PO3B’SI30K CUCTEMH.
Binmosins:

4x—4  x*+4  6+x . ) )
Tex 111 SIK1o piBHSAHHA Ma€ ACKUIbKa KOPEHIB, TO y
X X X

BiJIMOBi/Ib 3aMUILITH X TOOYTOK.

Po3B’sKiTh piBHAHHS

Biamosins:

VY tpuxkytauky ABC menianu AA; ta BB, nepetuHatoThes y Toulli M. JIoBXKHHA CTOPOHU
AB — 10. Howxwunu BiapizkiB MA; ta BM nopiBHIOIOTh 3 Ta 8 BiANMOBIAHO. 3HAWTITH
IUIONY YOTUPUKYTHUKAa ABA1 B, .

Binnosigs:

VY nnouwmHi a o6paHa oBuIbHA Touka A. 3 Hel omymienuit nepnenaukynsp AH = 5 cM Ha
IUIOIIMHY [5, sika mapanenbHa «. KpiMm Toro, yepe3 Touky A mpoBeneHi NBi mpsiMi, sKi
NEepeTHUHAIOTh IUIOMMHY [ y Toukax B 1 C. Touka M — cepenuna Binpizky BC. Binomo,
mo AM 1 BC,BH = AM. 3Haiinite noBxuny Biapizka BC (y cm).

Binnosigs:

VYkaxiTh HailOibIlIe 3HAUSHHSI 3MIHHOT @, IPH AKOMY: |\/a +2- a| =va+2-—a.

Bigmosinb:

3HANUIITh CyMy YCIX X, IKI € KOPEHSIMU PIBHSAHHA (SIKIIO TaKUX HEMae€, TO 3aMUMIITh y
BinoBiaAb yncio 100):

4
x> =2x+3=2 <1 - Jx4 — x2 sin(mx) + x3 + 2 cos(mx) — Vx — 1).

Bigmosins:

KiHennb TecToBOIO 301IKMTA



