10 xknac, Ilepnepuxon 2022

ABAJECET U ITbPBU MATEMATHUYECKU
TYPHUP LJIEPIIEPUKOH* C MEXKAYHAPO/JHO YYACTHUE
26 noemBpu 2022 1.

TEMA 3A 10 KJAC

Ilvpeume 5 3a0auu ce oyensasam c no 3 mouxu, 3a0aya 6 e ¢ OMEOPEH OMe08op U ce
oyeHssa ¢ 5 Mouku, a 3a0ada 7 e ¢ onucanue Ha peweruemo u ce oyenssa om () 0o 10 mouxu.
Bpeme 3a paboma 120 mun.

3amaua 1. llenaTta Ha eqHa cTOKa OMiIa HaMaIsiBaHa TPH ITBTU TOCIIEIOBATEIHO C €IUH U ChII
nporeHt u oT 100 nB. cranana 51,20 nB. C 1o KOJIKO MpoleHTa € Onia HamalsiBaHa crokara?

A) 15% B) 20% C) 25% D) 30% E) 35%

3agauya 2. Konko ca pa3nuyHuTe 4eTUpUIU(PEHH YUCIIa, KOUTO C€ 3alucBar ¢ eana uudpa 1,
nBe nudpu 2 u exna nudpa 3?

A) 10 B) 12 C) 16 D) 20 E) 24

3agaua 3. B paBHoOenpenuss tpubrbiHuKk ABC (AC =BC) Toukata M e cpenara Ha

crpanara BC. Ako AM = AB, na ce HaMepu OTHOIIECHUETO Ha IbKUHUTE Ha cTpaHuTe AC u
AB.

A) 2 B) /3 C)2 D) 3 E) 3J2

3agaua 4. Jla ce Hamepu GpOAT Ha peajHUTE pelleHHs Ha ypaBHeHHETO |X—1|=2-X7,
KOMTO U3IBJIHSBAT yCIOBUETO | X—1[>1.

A)0 B) 1 C) 2 D) 3 E)4

3agaua 5. Jla ce HaMepsAT CTOMHOCTUTE HA PEaTHUS MapaMeThp d, 32 KOUTO YPaBHEHHETO
(1—a)x* —2x+4a =0 uma 1Ba pa3TUYHK PeaTHy KOPEHa, MO-TOJIEMH OT 1.

A)a>1,a;«t1 B)a<1,a;zr&1 C)1<a<l D)1<a<1,a;«r:1 E)1<a<g,a;«t1

3 2 2 3 2 3 2 3 3 2
3anaua 6. Heka a, b, c u d ca peannu uncna. Ha yeprexa Ay
ca mokasauu rpaduxute Ha Qynkmuute f(X) =ax® +bx+c
n g(X)=—ax+d cmopsMo mpaBOBI'BIHA KOOPJIMHATHA B

cucrema Oxy. /IBere rpaduku ce mnpecuyaT B TOUKH

v <

A
AeOx u BeOy. Jla ce Hamepu NOJOKUTEITHUIT KOPEH /I 0O \
Ha ypaBHeHuero f(x)=0.

Bamaua 7. Memunanute AK (KeBC) uw CM (M eAB) B mnpaBOBI'bIHUS

AABC (LACB=90°) ca B3auMHOmeprneHAWKyisapHH. Jla ce Hamepu OTHOIIEHHETO Ha
neipkuanTe Ha karerure BC u AC.
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OTTOBOPHM U PEHIEHUA

1. Otr. B). Heka Bceku mbT crokata ¢ Onina HamaiasiBana ¢ P%. Cien mbpBOTO HaMajeHUE

[eHaTa Ha CTOKara B JieBa ¢ Owia 100—%-1002100—& clell  BTOPOTO

2
(100-p)— % -(100-p) = (00-p)” , & CIIeJT TPETOTO

100
(100-p)> p (100-p)* _(100- p)’
100 100 100 1002
3
Q00-P)" _ 51 20, re. (100— p)’ 10025120 =512 000 =10°8".

Ot ycoBHETO clieaBa, ue 062
CnenoBarenno 100—-p=810 u p=100-80=20%. ILlenara ¢ Owia HaMansgBaHa
nocnexoBarento ¢ 20 nB., 16 nB. u 12,80 1B.

2. Orr. B). Jla npenmonoxumM, 4e OBETE ABOMKH B 4HCIOTO 1223 ca pasaudHd W Aa TH
o3HauuM c 21 u 22 . ToraBa O6posr Ha yetupunuppenute uncna e 4! = 24. Ho uucnara, Kouto
ce paznuyaBaT €IMHCTBEHO C pa3MsHa Ha 21 U 22, ca paBHU. CleoBaTeIHO MoNydeHuTe 24
Yyuciaa ce pasfeisaT Ha TpPyNnd C IO JBE PaBHU YUCa. 3aKkiio4yaBaMe, 4e pa3iudHUTE
JeTUpUIMPPEHU YHCIIa ca IBa ITBTH IMO-MaJIKo, T.€. Te ca 12.

3. Orr. A). Or ycnosuero ciensa, ye ABMA e paBHoOenpeH C
(AM = AB). [IBara paBHOOenpeHu Tpubrbinuka BMA u ABC

UMaT paBHU BIJIM IPU OCHOBATa. 3akjiovyaBame, 4e Te ca

AC AB
nogobnu. Ot mnopobuero ciensa, e ——=——. OTTyK
i i I 5 Aic y y
2
2
AC2 =2 W CIICJIOBATEITHO AC _ V2.
AB AB . i

4. Orr. B). Ilpu x <1 ypaBuenuero crtaBa X" —X—1=0, a mpu Xx>1 10 ¢ X*+x—-3=0.

1-/5 1++/5
— " X, =

2 2
—1-13
—— " X

2 4

Kopenute Ha mBpBOTO ypaBHEHHE ca X, = , OT KOHTO caMmMo X,

~1+13
= T , OT KOUTO

1+\@

caMo X, W3MBJHABA YycioBueto X>1. OcBen TtoBa |X —ll=1-X = >1

2
J13-3

2

M3IIBJIIHABA YCIOBHETO X <1, a na BTOpPOTO Ca X3 =

X, —1l=x,-1=

1-5
X ==

5. Orr. D). Ilpu a#l ypaBHeHHETO WMa BHUHArH JBa pEATHH KOpEHa

1+{(2a-1)?* 1+(2a-—
- :f a ) = L ](_2aa 2 , T.6. X :_12aa U X, =2.3amavaTta ce CBeX/Ja 10 peliaBaHe

2a 2a
Ha HepaBeHCTBaTa —— >1 m —— # 2. HemocpencTBeHo ce mpoBepsiBa, Ye pEIICHHUATa ca

1-a l1-a

<1 . CrnenoBaTenHO 3amadaTa HMMa E€IUHCTBEHO pEILICHUE

2
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1 1
qucjiata OT HUHTCpBAja (5,1 , KOUTO Ca pas3jindyHUu OT E, T.C. TbPCCHUTC PCHICHUA Ca

1 1
—<a<l az=.
3 2

6. OTr. 1. Ot ycioBuero cnensa, ye C= f(0)=g(0)=d >0. Hexa m e aGcuucara Ha TOukara

C
A. ToraBa 0=g(m)=—-am+d =—am+c, otkpaero M =— . Ci1eg0BaTEIHO
a

2

0= f(m)=a‘c—2+b.3+czwl
a a

a
3akmovyaBame, 4e a+b+c=0. Or gpyra crpana f(l)=a+b+c. IlomyuaBame, ue

MOJIOKHUTEITHUAT KopeH Ha ypaBHeHueTo f(X)=0 e paBeH Ha 1.

7. OTr. \/E . llle u3non3Bame cranaapTHUTe 03HadyeHus:: AB =c,

BC=a u AC=Db. Csrmacio I[lutaropoBara Teopema OT C
npaBobsrbianuTe TpUbrbHuId ABC nu AKC nmame C =+ a’+b’u K
a’ A
AK = 7 +b? . Tit kato CM e Meauana KbM XUIIOTEHY3aTa Ha M B
C c
AABC, To CM = 5 Heka N e npeceunara Touka Ha menuanute. ToraBa CN = ECM = 3 u
2 2 la® ,
AN = 3 AK = X +b* . Ot npaBobreianaus TpubrbIHUK ANC monyuaBame

2 2
AC?=b2 = AN2+CN2 =2 & | p2 +C—=1(a2+4b2+a2+b2)=1(2a2+5b2),
9l 4 9 9 9

otkbaero 90% =2a% +5b° u cnenosarenno 4b? =2a’ . Torasa i—g = % = \/E .

QOuenssane: 3a m3pazssane Ha AK, AN u CN upe3 karetute Ha AABC ce npuckxnar no 2
ToukH. 3a mpuiaraHe teopemara Ha [lutarop 3a AANC ce mpuchxgaT 2 TOYKH, a 3a
MoJlydyaBaHe Ha ThPCEHOTO OTHOILIEHHUE — Ol 2 TOYKU. 32 YACTUYHU Pe3yiTaTu (Hampumep, 4e
mpeceyHaTa TOYKa Ha MEJUaHHUTE JeNu MeauaHaTa B oTHomieHue 2 : 1) ce mpuchxkaa mo 1
TOYKa, HO O0III0 HE MOBeYe OT 3 TOUKH.

3an.1 | 3am.2 | 3ap.3 | 3an.4 | 3an. 5 | 3an. 6 | 3am. 7
B B A B D 1 \/E




