MWHNCTEPCTBO HA OBEPASOBAHUVETO, MTALEXTA NN HAYKATA

O bP>XABEH 3PEJIOCTEH U3MNUT MO
MATEMATUNKA

2 centemBpu 2009 r. — BapuaHTt 1
YBAKAEMH 3PE/IOCTHHIIH,

TecTbT ChabpXKa 28 3a4aum Mo MaTeMaTiKa OT fiBa BUAA:

» 20 3afaun CbC CTPYKTYpUpaH OTrOBOP C YETMPW Bb3MOXHW OTFOBOPA, OT KOWTO Camo
e[VH € BepeH;
83314 CbC CBOBO/EH OTrOBOP.
MbpuTe 20 3agaum (0T 1. o 20. BK/IOUUTENHO) B TECTa Ca OT 3aTBOPEH TUM C YeTMpU

BBb3MOXXHWN OTroBopa, 00603Ha4YeHN C rNaBHU 6yKBI/I oT A fo [, OT KOUTO CaMO eAuH e BepeH.

OTroBopuTe Ha Te3n 3afdayn OTOEeNA3BaiTe CbC CUMH/YEpPeH LBAT Ha XMMUKankata B /iACTa 3a
OTroBOPW, @ He BbpXy TecToBaTa KHWKKa. OTGens3saiiTe BepHMS OTrOBOpP CbC 3Haka X B

Kpbryeto ¢ 6yKBaTa Ha CbOTBETHMSA OTroBop. Hanpumep:

AKO cnef, ToBa MpeLeHnTe, Ye MbpBOHAYa/HUAT OTrOBOP He e BEepeH M uckaTe ga ro
nonpaeuTe, 3amb/IHETE KPbrYeTo C FPELUHUS OTFOBOP M OTOenexeTe GykBaTa Ha Apyr OTroBOp,
KOTO npuemarte 3a BepeH. Hanpumep:
3a BcsKa 3afjlava Tpsbea fa e 0T6enA3aH He nosede OT eAWMH AEACTBUTE/IEH OTroBop. Kato

[eficTBUTENEH OTroBOpP Ha CbOTBETHATa 3ajaya Ce NpuemMa camo TO3W, YMSITO GyKBa e
0T6ens3aHa cbe 3Haka X .

OTroBopuTe Ha 3agaynTe CbC cBOGoZeH oTrosop (0T 21. go 28. BKJ/.) 3anuiieTe B
npefocTaBeHns CBMTHK 3a CBOGOAHMTE OTroBOPW, KaTo 3a 3adayv oT 26. 40 28. BKJ/. 3anuLueTe

Mb/IHETE PELLIEHNA C H606XO,£I,I/IMI/ITe 060CHOBKM.

HOKEJIABAME BH YCIIEIIIHA PABOTA!



Omeosopume na saoayume om 1. 0o 20. exn. ombensaszseaiime 6 aucma 3a 0maogopu!

1. Koe 0T nocoyeHunTe yuncna e Haln-masko?

-2 3 -3

1 4 3 3

A) = B) = B) > o 3
2
2. CToliHoCTTa Ha n3pasa v17° - 8° —M_ _% o:
A) 25 B) 21 B)9 ns
3.AKo x#y 1 y#0, TO U3pa3bT ———+ e eKBUBANEHTEH Ha:
Yy o—xy x-Yy

Ay XY B) 1 g -1 nl

y(x-) y(x-¥) 5 ;

4. Koe 0T ypaBHeHMSITA MMa KOPEHM C Pa3IMYHK 3HALM U NOMOXKUTETHUSAT KOPEH MMa no-
ronsima abcontoTHa CTOMHOCT OT OTpULATENTHNA?

A) x*+7x+5=0 B) -x*+2x+3=0 B) x*+2x-3=0 N -2x*+4x-3=0
y

5. padmkata Ha KOS OT [OCOYEHUTe
(PYHKLWUM e NOKasaHa Ha YepTexa ?

A) y=-x*-4x+3
B) y=-x*-4x-3

B) y=-x*+4x+3 : :

I 8 6 5 4 6
M y=x"+4x-3 Al
4
6+
6. [lonyCTUMMTE CTOMHOCTWU Ha 13pasa i
6[_ 45 il
) ca
4 x3y
A) x<0,y<0 B) x<0,y<0 B) x<0,y=0 N x>0,y>0
7. CToiHOCTTa Ha u3pasa 6'°%% e:
A) 6 B) 20 B) 120 ) 26
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8. PelLeHMATa Ha HepaBeHCTBOTO  2x? —3x+1>0ca:

A)x (-;0,5) (L +) B)x (-o0;1) (2;+00)
B)x (-w;-1) -%;m M) x %;1

9. 3adyHkumnte f(x)=x"—1 1 g(x)=cos’x+1e BAPHO:
A) f(x)eueTHa, ag(x)- HeyeTHa B) f(x) n g(x) ca HATO YETHU, HUTO HEYETHU
B) /(x) n g(x)ca HeueTHw M f(x) n g(x)caueTHn

10. CToliHOCTTa Ha 13pasa cos58 c0s28 +cos32 cos62  e:

n -3 E) 1 B) %

V3
2 2

)

11. 3a apuTmeTUYHa nNporpecus a,a,,...,a, € U3BECTHO, Ye a; =4. Cymarta S, Ha NbpBuUTe 9
y/ieHa Ha nporpecusiTa e paBHa Ha:

A) 72 b) 36 B) 18 Mo

12. 3a ctatuctnyeckunsa pef 3,1,12,19,4,6,23,4 ¢ a e 03HayeHa mojaTa, C b - MeguaHaTaun ¢
c- cpefHaTa CTOMHOCT. Koe 0T TBbpAeHUATa e BAPHO?

A) a<b<c B) b<a<c B) a<c<b MNb<c<a

13. CtpaHute AB, BC n AC Ha A ABC ca paBHHU

CbOTBETHOHAa 4 cm, 3cm N 2 cm . AKO M e Touka oT
cTpaHaTta BC WY e Ha paBHUW pa3CcTosaHNA oT AB n AC,

2cm

TO oTceukaTa CM e paBHa Ha: Sem

A) 0,5 cm B) 1cm B) 1,5 cm N 2cm A dem B

14. Ha ueptexxa AP:PC=2:3 1 CQ:CB=3:5 C

BApHo e, ye:

A)S,. .S, . =3:5 B) S,.:S,,,=3:5 P 0
POC " 4BC POC * = 4BOP

B) Spoc i Spor =9:16 M) PO AB He ca ycnopeaHu y B
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15. B Tpaneua ABCD ocHoBUTe ca AB =18 cm, CD =12 cm M ToUuKa O e npeceyHaTa TouKa Ha
anaroHanute. AKo CO =9 cm , TO fb/KNHaTa Ha AC e:

A) 13,5¢cm B) 11cm
B) 12cm N 22,5cm

D C

A B

16. /1Be OKPBXHOCTN C pafiycu CbOTBETHO 6 cm W 24 cm ce fonupat BbHLUHO, KaKTo e
NnoKasaHo Ha vepTexa. Jb/mKnHaTa Ha obLarta UM BbHLUHA fonupartesiHa AB e:

A) 24 cm B) 24153 cm y

B) 36 cm N 64102 cm j \ B

17. 3a A ABC ca fafieHn Ob/DKUHWUTE Ha cTpaHuTe AC =4 cm, BC=5cm n  BAC =120".
ObmKnHata Ha cTpaHaTta AB e:

A)3 cm B) (\/E+2) cm B) (\/]3—2) cm N V21 em

18. B TpubrovnHuka ABC e gafieHo, Ye AB=1cm, BC = J3emun ACB=30".Cue CUTypHOCT
MapKaTta Ha BACe:

A) 60° B) 60 nnm 120°

B) 120 M) HEBBL3MOXHO fa Ce Onpefent

19. UeHTbpbT O Ha eanHMA OT [Ba efHaKBW KBajpaTa CbC

CTpaHa a CbBMaja ¢ Bbpxa Ha Apyruna Keagpart. JIMLETO Ha

D C
He3alllprxoBaHaTa yacT oT KBagpara ABCD e:
A) ia2 B) Ea2
S 4
B) %az M) HEBB3MOXKHO [ia ce onpesenu 0
A B

20. OapeH e Tpaney, ABCD c ocHOBU AB =8 cm ,
CD =4,5cm , pnaroHan AC =6 cm v 6egpo AD =3 cm . MNepuMeTbpbT Ha Tpaneya e :

A) 19,5 cm B) 20 cm B) 20,5 cm M4l cm
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Omeosopume na 3a0auume om 21. 0o 25. exi. 3anuuieme 6 ceumvkd_3a ceoboonume omaosopu!

21. HamepeTe Hal-ronsiMoTo USAN0 YUCIO, KOETO € pelleHVe Ha HepaBeHCTBOTO

log, x+5log, x>6log, 5.

3 3 3
22. HamepeTe CTOMHOCTMTE Ha x , 38 KOUTO umncnara 1, x>, 6 — x°, B3eTU B TO3M pef], 06pasysar

reoMeTpnYyHa NporpecuA.

t+iga

. 3 Vs o
23. AKOsina=— Wa —; 7T , HamMepeTe CTOMHOCTTA Ha n3pasa —————.
5 2 3-2tga

24. B paBHOGepeH NpaBObIb/IeH TPUBIBIHUK C KaTeT 6 c¢m e BNUcaH NnpaBoObrb/IHMK, Taka
Ye BbPXOBETE MYy JieXaT Ha CTpaHUTe Ha TPUBIb/IHMKA. AKO NMPaBObIb/IHUKBLT MMa 06LL,
bIb/ C TPUBIB/IHUKA, HaMepeTe NepuMeTbpa Ha NMPaBobIb/IHMKA.

25. Ha KHmxHaTa 6opca npegnarat ABa Buaa cbopHMUM N0 MaTeMaTuUKa OT pas/inyHu aBTopu —
CefieM ca 3a 3PesioCTeH M3MNUT U TPW ca 3a KaHAMAAT-CTYAEHTCKN U3nuT. [0 KOIKO pas/inyHu
HaunHa Bopuc Moxke fa nogbepe No ABa CO0PHMKA OT BCEKU BUA?

THeanume pewenus ¢ neobxooumume 000cHo6KYU Ha 3a0ayume _om 26. 0o 28. exn. 3anuweme 8
ceumvKa 3a ce0boonume omaosopu!

26. PelueTe ypaBHeHWeTO (5x—4)(2x—1)+ 2 = 3y10x* —13x+4

27. 3a ToMb60s1a C Harpagu B eauH Knac ce npogasat 20 6uneta, OT KOMTO 3 ne4venst.
Y4yeHuK cn Kynun 5 6uneta. Kaksa e BepOATHOCTTA fAa MeYensaT TOYHO fABa OT 3aKyrneHuTe
onnetn?

28. B ocTpobrbieH AABC ¢ nuue 54 cm’otceukute AP (P BC) n CQ(Q 4B) ca

BUCOYMHW. JTULEeTo Ha ABPQ e 6 cm® u PQ=6\/§ cm . HamepeTe paguyca Ha onucaHata
0K0/10 A ABC OKPBXXHOCT.
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OOPMYJIN

KBafpaTHO ypaBHeHNe

_ —=b*b* -4ac

ax’*+bx+c=0 x,= 5 ax’® +bx+c=a(x-x)(x—x,)
a

c
®opmynu Ha Bret x, +x, =-— xx, =—
a a

KBagpaTHa pyHKuUMA

D
MpadvkaTta Ha y = ax” +bx+c, a #0 e napabona ¢ BPbX TOUKaTa (—Zi; —4—)
a a

KopeH. CTeneH 1 lorapnutbm

—_ 2k — . ~
aZk — |a| +3/a2k+l =a: an k
m

n\/am=a; ”\k/a”’k=4/a_”’ Q/%=(‘/Z;rlpm a>0,nz22,k=22wnnmk

log,b=x = a*=b log,a*=x a**"=b; npu b>0,a>0,a%l

2k

Komb6unHaTopumka

Bpoii Ha NepMyTaLMnTe Ha 1 eNeMeHTa: P, =123..(n-1)n=n!
Bpoii Ha BapuaLunTe Ha n enemenTa k-Tnknac: V' =n.(n-1)..(n-k +1)
vk n.(n—l)...(n—k+1)

Bpoii Ha KOMBUHALMUTE HA 7 eneMeHTa k -Tv knac: C ==
P, 1.2.3..(k-Dk

Opotl Ha brazonpusmuume ciyyau

BepoATHOCT  p(4) = 0<P(4)<1

6p012 HA 6b3MOJCHUmME ciiydau

IMporpecun
+ 2a,+(n-1)d
ApuTMeTUYHA nporpecns:  a, = a, +(n-1)d s =4 zan n= 24 (2 ) "
FeomeTpuuHa nporpecust:  a, =a,.q"™" S = 4,9~ 4 ) q -1
qg-1 qg-1

®opmyna 3a cnoxHa nmxea: K, = K.q" =K. 1+ ﬁ



3aBUCMMOCTU B TPUBI b/THUK

MpaBObIbeH TPULIbAHUK:  ¢® =a’ +b° S = %ab = %chc a=ac b =bhc

+bh- .
hc2 =a.b r=2 b-c sina=2 cosa:é tgazﬁ cotgazé
2 c c b a
Mpon3BONeH TPUBLIBAHUK:  a® = b® + ¢ = 2bccosa b® = a*+c* - 2accos B
c¢® =a®+b*-2abcosy a b € _=2R

sina_sin,B_siny
. 2 _ 1 2 2 _ 2 2 _ 1 2 2 _ 32
dopmyna 3a MeauaHa:  m, _Z(Zb +2c¢" —a ) m, _Z(Za +2¢ b)

m} = %(Za2 +2b° —cz)

dopmyna 3a brIonooBALLA: % =L I = ab-nm
m
dopmynn 3a nuue
1 1 .
TPUBIbHUK: S=§Chc S=§absmy SZ\/p(p—a)(p—b)(p—c)
abc
S =pr §S=—
P 4R

YcnopegHuk: S =ah, S=absina
YeTpUbIbAHKK: S = %dld2 sing

OnwmcaH MHOTOBLIbIHKK: S = pr

TPUroHOMETPUYHUN PYHKLNN

a’ 0° 30° 45° 60° 90°
a rad 0 Ul Ul Ul Ul
6 4 3 2
sina 0 E ﬁ ﬁ 1
2 2 2
cosa 1 ﬁ ﬁ 1 0
2 2 2
tga 0 ? 1 J3 -
cotgar - J3 1 ? 0




-a 90° - 90° + 180° - o
sin -sina cosa cosa sina
cos cosa sina -sina -cosa
tg -tga cotgar —cotga -tga

cotg —cotgar tga -tga —cotgar
sin(a+B)=sinacos B+cosasin B cos(a+B)=cosacos B sinasinf
tg(ai,ﬁ’): tgaxigp cotg(aiﬁ): cotgacotgl 1
1 tgatgf cotgf £ cotga
sin2a = 2sinacosa cos2a =cos’ a-sina=2cos’a-1=1-2sin*a
tga _cotg’a -1

tg2a =

> cotg2a

sin?a = 1(1—cos2cr) cos’a = 1(l+ cos2a)
1-tg°a 2 2

2cotga

a+ a- a- a+
'BCOS A 'BCOS A

sina +sin § =2sin sina—sin B =2sin

2 2 2 2
cosa +cosp = 2cos a;’gcos a;g cosa —cosf = —2sin a;'gsin a;@
sinasin B = %(cos(a—/}) —cos(a+B)) cosacosp = %(cos(a— B)+cos(a+B))

sinorcos,l?:1 sin(a+ B)+sin(a-4
~(sin(a+ ) +sin(a- )
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