12 kaac, Ilepnepuxon 2022

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

TEMA 3A 12 KJAC

Ilvpeume 5 3a0auu ce oyenssam ¢ no 3 mouxu, 3adava 6 e ¢ OMBOPeH OMe08op U ce
oyeHa6a ¢ 5 mouku, a 3adaua 7 e ¢ onucauue Ha peuteHuemo u ce oyerasa om 0 0o 10 mouxu.
Bpeme 3a paboma 120 mun.

X +l=y+1
JY2+5=x+1

Al B) 2 C)3 D) 4 E)6

3agauya 1. Ako (X,Y) e pelieHue Ha CUCTeMara , TO 4X+Yy € paBHO Ha:

3agaua 2. B paBHocTpanen AABC ca BnHcaHU JIB€ OKPBHKHOCTH C
¢ paauycu 1 CM u 2 CM, KaKTO € MOKa3aHO Ha Yeprexka. AKO

pascrosiHueTo Mexay nentposere um O, u O, e Q,0, = J13cm,
HaMepeTe JINLETO Ha TPHBI'bJIHAKA B KBAJPATHH CAHTUMETPH. @
NI Y Y Y V. OLA

3agaua 3. B 12:00 yaca Ha 0051 € u3MepeHa TemmepaTrypara B rpaaycu B 13 rpana, kato
pe3yaTaTUTe ca CIeIHUTE:

B

2,3,3,4,3,5 X,56,4,3,3, 2.
AKO X MOKe Jia mpreMa caMo IeIi CTOMHOCTH B nHTepBaia [1;6], To KakBa € BepOsSTHOCTTA

" Mo + Me +1
cp€aHaTta CTOMHOCT Ha TO3H pEa Aa € HC I10-MaJlka OT # , KbACTO MO € MoJara, a
Me e menunanara Ha pe):[a?
1 1 2
A0 B) — C) = D) — E)1l
) )5 )5 ) 3 )

3agaua 4. Jlanena e tpusreiHa mmpamuga ABCD ¢ ocHoBa mpaBowsrbiausi AABC
(£LACB=90°) u okonnu prooBe DA =5, DB, koilTO ¢ MepHeHIUKYISIPEH HA OCHOBAaTa, U

DC = \/]7 . Hamepere gpmxunara Ha prba BC, ako 060eMbT Ha mupaMuaaTa € MaKkCUManeH?
N N
2

17 17
C) — D) — E) 17
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3amaua 5. Heka X, u X, ca KopeHH Ha ypaBHeHHETO X° —3X+a=0,a Yy, u Yy, ca KOpeHH Ha

ypaeuennetro Yy’ -12y+b=0. Axo wuucmara X, X,, Y, H Yy, oOpasyBar pacrsma
reoOMeTpUYHa IIPOTrPecust B TO3H pef, Ja ce HaMepH Mpou3BeaeHneTo ab .
A)?2 B)8 C) 16 D) 32 E) 64

3agauya 6. Jla ce Hamepu OposT Ha S-HPPEHUTE SCTESCTBEHH YHCIIa, KOUTO Ca MO-TOJIEMH OT
40 000 u Bcska TaxHa IUQpa € MOo-TosIMa OT CTOsIIaTa BISBO.

Bagaua 7. Jla ce goKake, Y€ €AWH TPUBIBIHUK C IBDKHHM Ha CTpaHuTe @, b m C e
paBHOCTpaHEH ToraBa W CcaMO TOraBa, KOTraro0 €  U3MBJIHEHO  PaBEHCTBOTO

a’+b*+c*=ab+bc+ca.
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OTIroBOPHM MU PEHMIEHMHUA

1.01r. E). AM.: x>-1, y>-1.
X2 +1=(y+1)?

+ X4y +6=X"+y* +2y+2X+2 => y=2—-Xx M 3aMecTBaME€ B
y?+5=(x+1)?

mBpBOTO ypaBHeHHe: X +1=(2—-x+1)* = x*+1=9-6x+x* = 6x =8, X=% u y=§.
CnenoBatenHo 4X+ Yy = % +§ =6.

2. Otr. B).

Heka OT, LAB u O,T,LAB (T,T,€AB). Ot ycioBuero C

ciensa, ue OT, =1 0,T,=2. Axo OK 1O, 7, (KeO,T,), 10
KT,=0,K =1. Torasa T,T,=0K =+13-1=412=2{3. Or

AAT,O, Hamupame AT, _ cotg30° = AT, =+/3, a or ABT,0, ‘

O].Tl A T T B
BT 1 2
CBOTBETHO 2 =cotg30° = BT, = 2\/§ . CnenoBsarenHo

_ABV3_ (53’3 _75V3

AB = AT, +TT,+T,B=3+2/3+2J3=5{3 u S, = . . 4

3. Orr. D). [lannute ca 13 na 6poii. Ciieq moapeKIaHeTO UM, PEIbT MPHI00HMBa BHIA
2,2,3,3,3,3,3,4,4,5,5,6,
KaTo €AMHCTBCHOTO HE € M3BECTHA MO3MIMATA Ha X. He3aBHCHMMO OT CTOHMHOCTTA Ha X 3a
MoJiaTa M MeauaHaTa Ha pena umame Mo =Me =3. 3a cpennara Ha pea moiryuaBame
22+53+24+25+16+x 43+X

13 13
Torasa 43+X > 3+§+1 = 4:1;:)( ZZ = 86+2X>91 = 2x=>5 = x>2,5. Tsii karo
I[eJTUTE CTOMHOCTH B nHTepBaia [1;6] ca 6, a Te3u, KOUTO YAOBIETBOPSIBAT YCIOBHETO X > 2,5
4 2
, ca 4, TO TbpceHaTa BEPOSITHOCT € — = —.
6 3 D

4. Otr. A). Twit karo BC e oproronannara npoekuust Ha DC Bbpxy
ocHoata 1 AC L BC, TOo oT Teopema 3a TpuTe NEpHEHAMKYISIpa
ciena, ye DC L AC. CnemoBaremno ADAC ¢ mnpaBOBI'biICH.

Torasa AC:\/25—17:2\/§. Axo BC=x, To DB=+17-x* u
S DB x242 V17-x* 2 o5
- 33 '

\Y/ = 17x% = x* ObemMbT €
ABCD 3 2

MaKCUMAJICH, KOrarto wu3pas3bT 17 X2 - X4 npucma Hal-ToJIsIMa A

croitHoCT. AKo X’ =1, 3a7ayaTa ce CBeXk1a 10 HAMUPAaHE MAKCUMyMa

Ha KkBajparHata GyHkmms f(t) =—t>+17t. Toa ce ciryuBa BBEB BbpPXa Ha MapaboIIaTa, KOSTO
=17 17 ’17 V34

e rpaduka Ha QyHKIHATA, T.€. IpH = Y = > CnenoBarenno BC =X = > = -
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5. OTr. E). Heka g >0 wactHOTO Ha nporpecusi. Toraa, oT hopmynute Ha Buet nmame:

X +0x =3
gx> =a
2 3 _12
QX +0Xx=
a4°x’ =b.
Karto pa3genum JieBUTE W JCCHUTEC YaCTH HA TPETOTO U I'BPBOTO PaBEHCTBO, IOJIy4aBaMe
g° =4 u cnenosarenno g =2. Cera oT MbPBOTO PABEHCTBO Ciie/Ba, 4e X, =1, OT BTOPOTO
a=2 u ot uetBbpTOTO b =32. 3akmouaBame, ye ab=2.32=64.

6. Otr. 6. [IppBata mudpa Ha yuciaTa C UCKAHOTO CBOWMCTBO € 4 WM 5, 3aI0TO OpOSAT Ha
udpuTe, KOUTO ca MO-ToJIeMH oT 6, € Tpu. Ako mbpBaTa uudpa e 4, To ocrananute 4 uuppu
MoraT ja 0baaT u30paHu U3MEKIY HUGpUTEe OT 5 10 9 BKIIOYUTEIHO, KOUTO ca 5 Ha Opoii.
N360pbT Ha yetupH nuppu e komOuHamusa ot 5 enementa ot 4-tu knac. [logpexnanero Ha
Beue u30paHM dYeTHpU HHUGPU € eIHO3HAYHO OIpENeNICHO, 3al0TO € 10 TOJIEMHHA.
5432 5
1234
Uucnoro 56 789 € equHCTBEHOTO METUU(PPEHO YUCIO C MbpBa Ludpa 5, KOETO OTroBaps Ha

CrnenoBarenHO OpoST Ha ThPCEHHUTE NMeTHU(GPEHH 4Yncia ¢ mbpBa mudpa 4 e

YCJIOBHUCTO HA 3aaydarta. CJ'IG,Z[OBaTeJ'IHO TbPCCHUAT 6p01>i e 0.

7. B enHaTa 1mMocoka TBBPACHUETO € OYEBHIHO. AKO € BIPHO PaBEHCTBOTO OT YCJIOBHETO Ha
3ajauara, uMame > —c(a+b)+a’*+b’>—ab=0 u orTyK

_a+b+./(a+b)’—4a’—4b? +4ab a+h++-3a°—3b>+6ab

C
e 2 2
2 2 2
_a+b+3(@%+b’—2ab) a+b+.-3(a-h)
2 2 |
Twit KaTO IB/KHUHATA C HA €IHA OT CTPAHHWTE HA TPUBI'BIHHKA € PEATHO YUCI0, TO a=b u
a+b 2a
C1 = C2 = T =—=a , T.C. a= b =CHu TPUBI'BIIHUKDBT € HANCTUHA PABHOCTPAHCH.

Ouenssane. 3a TOKa3BaHE Ha TBbPJCHUETO B €HATA MIOCOKA Ce MPUCHXKAa | Touka, a
3a Jpyrara mocoka ce npucbxaar 9 touku. Ilpu nmmca Ha J0Ka3aTENCTBO BCSKO BSIPHO
pa3chKIeHue ce OleHsBa ¢ | Touka, HO OOIIO C HE MOBeYEe OT 3 TOYKH.

3ag. 1 | 3am. 2 | 3am.3 | 3an. 4 | 3am.5 | 3ag. 6
E B D A E 6




