Cexknug “U3tox” — CMB
BEJIMKJIEHCKO MATEMATHYECKO CbCTE3AHMUME — 18.04.2015 r.

12 kaac
Bpemero 3a pemnaBane e 120 MuHyTH.
IMeE e DA 170107001 (I TPAM. e eeeeeenneeannnnn.
IIbPBA YACT

Bcesika 3a1a4ya uma camMo eIiH BepeH 0TToBOP. ,,/Ipyr oTroBop” ce npuemMa 3a peuieHne camo
aKo e 0T0eJISI3aH BepeH pe3yJITaT. 3aJauynTe ce OUEeHsIBAT € 10 2 TOYKH.

Omeosopume Ha 3a0auume om 1. 0o 20. sxnouumento ombensazsaume 8 Jucma 3a omaosopu!

2
1. Yucnenara CTOMHOCT Ha U3pa3a (Zxﬁ —3\/5 ) € paBHa Ha:

A) 100 B) 25 B) 2 N1
2. Kost oT crenamte 1Boiiku (X; ) IpHHAUIEKH Ha JeUHULIMOHHATA 0671acT Ha Jpo6Ta XZ y2 ?
Xy + X7y
A) (0;5) B) (-3;0) B) (-2,-2) r) (-15)
3. Axo lg4=k u lIg3=p, 10 1918 e paBHo Ha:
A) k+3p B) k+2 B) K4 p r Kiop
2 2 2
2 — fa—
4. PenreHusiTa Ha HEPABEHCTBOTO % <0 ca:
X
A) xe[-L0)u(0;3] B) xe[-31] B) xe[-3,0)u(0;1] I xe[-13]
—Xx+y=1
5. Kost 0T HapeJieHnTe [BOMKH (X;Y) € pelieHue Ha cucTemara |, 5?
—X*+y’ =
A) (32) B) (2,3) B) (-2;-3) I) (-2)
6. AKO X, M X, Ca KODSHHTE Ha ypaBHEHHETO X* —~[2X+ 1_ 0, To cTOiHOCTTA Ha Xﬁ +% e:
2
A) -2 B) 2 B) % I —%

4 2
7. BposT Ha peaTHUTE KOPEHU HA YPABHEHUETO (X —16) Jx =0e:
A) 1 B) 2 B) 3 I)4

s T . (7 . (7
8. CroliHocTTa Ha U3pa3a 4—008(2+ajcos(z—a]+sm(z+ajsm(z—aj e:



A)4 b) 4—cos2a B) 3+co0s2ax I3

9. Karerbr AC na mnpaBobregaus JABC e

XHIIOTCHY3a Ha PaBHOOCIPEHUS MPaBOBI'BICH ¢
TpubrbiiHuk  [JACD. CroliHocTTa Ha a B a
CaHTHMETPH €: D (]

&2 e
A) — b) —- °

2 2 ™ 30

6 A B

B) V2 ) % & om

10. /IBa ot BriMTE Ha €IWH TPUBIBIHUK ca 81° m 39°, a paaMyChT Ha OmMHCAaHATa OKOJO HETrO

OKPBIKHOCT € 10J§Cm HLJ’DKI/IHaTa Ha Cp€aHaTa II0 IojJICMHHA CTpaHa Ha TO3W TPUBI'BJIHUK B

CaAHTUMCTPHU €:
A) 60 B) 40 B) 30 I) 20

11. B npaBobrbiiHa KOOpPAMHATHA CHCTEMA C MEpHA e€AMHMIA 1 CM ca MOCTPOEHU IpadUKUTE Ha
dynkmuure f(X)=X*+X-5 u g(X) = 7. Touka 4 e 06mIa TOYKa 3a ABeTe rPaQHKH M JEKH BbB

BTOPH KBaApPaHT. Koinko CAHTHUMCECTpaA € Pa3CTOAHHUECTO OT TOYKA A J0 OpJAHHAaTHATa oc?:
A7 B)5 B) 4 N3

12. [TepBuUsAT pex Ha KUHOCAOH ¢ 18 pema nma 29 mecta, a Bceku ciensaini — ¢ 2 nmoeue. Konko ca
MecTaTa B KHHOCaJIoHa?

A) 684 b) 828 B) 1334 I 524
9 27
13. Penunara 5; 3; T ; 25 ; ... € TEOMETpUYHA Iporpecus. JleceTusAT 4ieH Ha Ta3u peauua e:
39 38 39 310
A) = b) = B) =3 I r

14. BepostHOocTTa 10 ci1ydaeH HauuH B qymaTta BbJIIAPUS na ce noxueprae rinacHa Oyksa e:

A) 0,25 B) 0,4 B)0,5 N1

15. lageHo e cnegHOTO MHOXKECTBO OT JaHHU 7, 5, 4, 6, 4, 2, 8, 5, 4. CpeqHoapuTMETUUHOTO HA
MoJaTa U MeIhaHaTa €.

A) 4 B) 4,5 B)5 )55

16. Crpanara Ha pom0 e 22 cmu OCTpHUAT My BI'bJl € 45°. PagnychT Ha
BIIMCaHaTa B poMOa OKPBKHOCT € PaBEH Ha:

A)lcm b) J2 em B) 2cm I) 2J2 cm



17. JIuiero Ha poMO € JIBa IBTH MO-MAJKO OT JIMIIETO Ha KBaJIpaT ChC ChITUA NepuMeThp. Ha komko
€ paBeH MO-TOJIEMUSAT bI'bJ Ha poMba?

A) 175° B) 150° B) 135° I) 120°

18. Ha uveprexa, D e Touka ot orceukara 4B

u [ICAB=DCB. Komko caHTHMETpa € C
nepumeTbpbT Ha AADC ?

A) 18 3¢
b) 15
B) 13
) 9 A D

4 cm

2cm B

19. PaBuoOeapenust tpamnery ABCD (AB||CD) uma ocioBu AB=6, CD=4 u o6eapo BC=5.
Croiinoctra Ha c0s/ | BAC e:

a2 B)

6 B)

)

oo

5
s

20. 3a ko croiiHocT Ha K oTceuxute AB
CD u EF ca yciopenuu?

A) 6
B) 8
B) 16
T) 16

Omeogopume Ha 3a0ayume om 21. 00 25. 3anuweme 6 ceumvKa 3a c60000HUmMe omao6opu!

21. T'padurara Ha kBajgpaTHaTa QyHKIHS MHHaBa f(X)=X"+ pXx+q mpe3 Toukure A(0; 6) u

B(3; 0). 1a ce namepu cO0pbT HA KoeHuIeHTUTE P U Q.

22. AxoX e c20% mo-ronsimo oty u Y e ¢ 20% mo-Manko oT Z, TO KOJKO €

X+Yy 2
YA
23. I[’LJ'DKI/IHI/ITC Ha CTPaHHUTC Ha MNPaBOBI'BJIICH TPUBI'BIHUK Ca IMOCICAOBATCIHHU YWICHOBC Ha

reoMCTprUIHa NpPOrpecusi. AXO mo-MaJKusaT KaTeT € PaBCH Ha \/5 , 4a C€ HAMCPH APYIUAT KAaTCT.

24. Nanmen e tpuwbreaHUKBT ABC cbc ctpanm AC=1, BC=3 u [ ACB=120°. [la ce Hamepu
ITBJDKAHATA Ha BIIIONOJIOBSIIATA mpe3 Bbpxa C.

25. CpelHO apuUTMETHYHOTO Ha 4 yncia € 6 ¥ cpelHo apuTMETHYHOTO Ha 6 apyru yucna e 4. Ha
KOJIKO € paBHO CPeJHO apUTMETHYHOTO Ha Te3u 10 uncna?



Hvanume pewenus ¢ Heobxodumume 0060cHosKU Ha 3adayume om 206. 00 28. 6KIOUUMENHO

3anuuieme 6 CeUMvKA 3a c60000HUME omeosopu!

2 _AV —7( 2 _
(y2+2y-4) 27(y +2y 4)+12:O
ye+2y

26. Jla ce pemm ypaBHEHHUETO

27. B yuunmume pabotsat 72 yuurtenu. Kpbromara

ayarpamMa IOKa3Ba  PasIpeleieHUET0 MM 110
MIPEAMETH.

obLwecmseHu

Jla ce mpecMeTHE BEPOSATHOCTTA CIy4alHO CPEIHAT

npUPOdHy 6brieapcku
OT TSIX YYMTEC]I Ja IpenojaBa NpUPOJHU HAYKHU U 1a HayKi e3UK
CC HAMECPH I10 KOJIKO pa3JIMYHH HadMHa MOXKE Jia CC 30°

chopMupa €KUI OT TpPUMA YUUTEIH — €IUH IO
OBJTApPCKU €3WK, €AMH 10 MaTeMaTHKa U €IUH 110 Mameé‘;’)im“’(a
OOIIEeCTBEHU HAYKH.

28. EnHa OT BHUCOYMHHUTE HAa TPUBI'BJIHHUK TO pa3jeis Ha JIBE YacTH C Jymna 54 cm® u 30 cm?.
Crpanara, KbM KOATO € IIOCTPOEHA BUCOUMHATA, CE JIEJIM OT Hesl Ha OTCEYKH, eIHaTa OT KOUTO U ¢ 4
CM mo-xwJiira ot apyrara. /la ce Hamepu OTHOIIIEHUETO Ha pajidyca Ha OMUCAaHaTa OKPBKHOCT KbM
paanyca Ha BIIMCAaHATa B TO3H TPUBI'BIIHUK OKPBIKHOCT.



Bo

JIMCT C OTT'OBOPU
IIPOCH C U30UpaeM OTTOBOD

© © ~ o o1 e w n =

[HEN
o

®E ®

OJONOXO.
®E OO

OXONOXO.
OJONOXO.

OIONOXO.
OJONOXG

OIONOXG
O OO

OJONOXG

BC CBO6OI[€H OTTOBOP

21.

22,

23.

24,

25.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OJONOXG

OXONOXO.
OJONOXG

OJONOXG
OJONOXG

OIONOXO.
OIONOXO.

OJOROXO.
OIONOXO.

®OE O



OOPMVIIN

KBanpaTtHo ypaBHEeHUE

- b+
ax’+ bx+c=0, aNe0 D= b’- 4ac ><1]2=ij5an Di 0

ax’+ bx+ c= a(x- x)(x- X,)®opmynu na Buetr: X + X, = -
KBangparna QyHKIus

I'paduxara Ha y= ax’+ bx+ ¢, aNeO e mapaGona ¢ BpbX TouKaTa %If 23;- 4Rg
a a

Kopen. Crenen u jiorapurbm

2@: |a| 2k+3/a2k+1: a mpu kOT
aim: ‘man0 Ya"=ar Yfa=wa Wa™ = Ya" mpu ai O,ki 2,ni 2u

m, n, k OT
a*=bbllog,b=x a"°=b log,a*=x mnpu a>0,b>0u aNe0

KomOunaropuka

Bpoii Ha mepMyTaluuTe Ha N €JIeMEHTa: P =n.(n- 1)..321=n!

Bpoii Ha Bapuaruute Ha N enementa K -tn kmac: V= n.(n- 1)...(n- k+1)
v n(n- 1..(n- k+1)

Bpoit Ha kom6uHauuTe Ha N enementa K -Ti kmac: CK = -

P, k(k-1.321

BepOHTHOCT 3a HACTBIIBaHE HAa ChOMTHETO A!

0 ( A) _ opotul Hva Onazonpusmuume cayuau C0<p ( A) <1
OOt Ha 8bL3MOICHUME CYHAU
IIporpecun
+ 2a,+ (n- 1)d
Apurmernyna niporpecus: @, = & + (n- 1)d S, = el 5 %= 24 (2 ) t
['eomerpuuna nporpecust: a, = a,.q"* S, = aqu;ll, g Nel
q -

dopmyia 3a cinoxna muxea: K = K.g" = K.%FH %ﬁj



3aBHCUMOCTH B TPUBI'BJIHUK U YCIIOPEAHHUK

[IpaBobIbjicH TPUBIBIHUK:  C> = a°+ b’ S= %ab: %ChC a’=ach’=Dbc
at+b-c ' a b a b
h?= r=——— sina=— cosa=— tga=_— cotga=—
. = ab i . . lga=. cotga =

[Ipou3BOnIEH TPUBI'BIHUK:

b_c_2R

a®=b*+c*- 2bccosa b*= a*+c*- 2accosb c¢®=a’+ b’- 2abcosgy —= —= ——=
sina sinb sing

®opMyia 3a MeauaHa:

1 1 1
m2 = Z(sz +2c*-a°)  m?= Z(Za2 +2¢%- b*)  m?= Z(Za2 +2b°- ¢?)

dopmyria 3a BIIIOMOJIOBSIIA: % _n IC2 =ab—mn
m
dopmynia 3a IMaroHAIUTE HA YCIIOPETHUK: d12 + d22 =2a’ +2b?
dopMyiH 3a JIALE
1 1., .
TpubrbIHUK: S= EChC S= Eabsm g S= \/p(p- a)(p- b)(p- c)
S=pr S= anc
4R
. a+b
YcnopeaHuk: S=ah, S= absina Tpaneu: S = > h

YeTupubreiaHuk: S = %dld2 sinj

Ornucan MHOTOBI'BJIHUK: S = Pr

TpuroHoMeTpu4Hu GyHKIUU

a° 0° 30° 45° 60° 90°

a rad 0 P P P P

6 4 3 2

sina 0 1 ﬁ ﬁ 1
2 2 2

cosa 1 ﬁ ﬁ 1 0
2 2 2

tga 0 ? 1 3 -

cotga - J3 1 ? 0




- 90°- a 90°+ a 180°- a
sin - sina cosa cosa sina
cos cosa sina - sina - cosa
tg - tga cotga - cotga - tga
cotg - cotga tga - tga - cotga

sin(a + b)= sina cosb+ cosa sinb
tg(a + b)=
sin2a = 2sina cosa

2tga
1- tg®a

tg2a =

sina = %(1- cos2a)

sina + sinb= 2sin
a+
cosa + cosb= 2cos

1- cosa = ZsinzaE

tga + tgb
Imtga tgb

cos2a = cos’a - sin‘a = 2cos?a - 1= 1- 2sin’a

2
cotg2a = COtg—al

cos’a = %(1+ cos2a )

cotg(a + b)=

a-b

b
cos

2
a-b

b
cos

cos(a = b)= cosa cosbmsina sinb
cotga cotghbm1l

sina - sinb= 2sin
. a+b
cosa - cosb= - 2sin

a
1+ cosa = 200525

cotgb+ cotga

-b a+bh

COs

sina sinb= %(cos(a - b)- cos(a+b))  cosacosb= %(cos(a - b)+ cos(a + b))

sina cosh= %(sin(a +b)+ sin(a - b))




PBKOBOACTBO 3A OHEHSABAHE

3apaua IIpaBuJieH oTroBop MaxkcumaseH 6aJ

1 B 2

2 B 2

3 r 2

4 A 2

5 b 2

6 b 2

7 b 2

8 A 2

9 A 2

10 B 2

11 r 2

12 b 2

13 A 2

14 B 2

15 b 2

16 r 3

17 b 3

18 b 3

19 r 3

20 B 3

21 1 5

22 44 (: 119 ) 5

25 25
23 n Jg 5
24 3 5
0,75 mm 4

25 4.8 5

26 i@;Z 41 O6u10 10 ToukH
3a cBeX1aHe Ha YPaBHEHUETO B YHACIHUTENS 10 KBajpaTHO — 1
TOYKa
3a pemaBaHe Ha KBaIPAaTHOTO YPaBHEHHE — 2 TOUKHU
3a HaMUpaHe Ha KOPSHHUTE Ha OUKBAIPaTHOTO YPaBHEHHUE — 3
TOYKH
3a HaMUpaHe Ha KOPSHHUTE Ha YPaBHEHUETO B 3HAMEHATEIS —
2 TOYKH
3a u3krouBane Ha —2 (Wi 3a onpenensiae Ha JIO) — 2 Touku

27 060 10 Touku

1
12 Wi 0,083...;
1342 (=16.12.7)

3a HaMupaHe Ha OpOs HA YUUTEIIUTE T10 TIp. HAyKu — | TouKa
3a omnpezensiHe Ha BEpoATHOCTTa — | Touka

3a HaMupaHe Ha OTHOIIeHneTo 5° — [ yuumen — 2 TOUKH

3a HamupaHe Ha Opos Ha yuurenure o bE — 2 Touku

3a HamupaHe Ha Opos Ha yuutenure no matematuka u OH — 2
TOYKH

3a mpecMsTaHe Ha ChEAUHEHUETO — 2 TOUKH




28

32:65

O6mo 10 Toukn
3a HaMHpaHe Ha CTpaHaTa, KOSITO Ce JISIN OT BUCOUMHATA, d =
14 - 3 Touku
3a HaMHUpaHe Ha OCTaHAUTE CTpaHu 13 1 15 Ha TPUBI'BIHAKA
— 2 TOUKH
3a HaMupaHe Ha paanyca 4 Ha BIIUCAaHATa OKPBHKHOCT — 2
TOYKH

65

3a HaMupaHe Ha paanyca ? Ha OIlMCaHaTa OKPBKHOCT — 2

TOYKH
3a M34YnCIIIBaHE HA OTHOIICHUETO — 1 Touka

10




