9 knac, Iepnepuxon 2019

JEBETHAJTECETH OBJJACTEH MATEMATHUHYECKU
TYPHUP LJIEPIIEPUKOH“ C MEXJIYHAPOJHO YYACTHE
KBbPIKAJIU, 30 HoemBpu 2019 r.

TEMA 3A 9KJAC

Ilvpeume 5 3a0auu ce oyensisam ¢ no 3 mouku, 3aoaua 6 e c omeopeH omeoBop u ce
oyeHsasa ¢ 5 mouku, a 3a0aya 7 e ¢ onucauvue Ha peuieHuemo u ce oyeusnsa c¢ 10 mouxu.
Bpeme 3a paboma 120 mu.

3anpaua 1. Ot 6ykBute B nymara IEPITEPUKOH e u36pana enna o ciny4acH HauuH. KakBa
€ BEpOSATHOCTTA TS J1a € U3MEXK/y Te€3U, KOUTO y4acTBaT B [yMaTa MOBEYE OT €IUH M'bT?
A) 0,1 B) 0,2 C)0,3 D) 0,4 E) 0,6

3apava 2. V3mexay BCUUKM IIPOU3BEICHUS 0 JBOMKHM Ha ecTecTBeHUTE uncia ot 1 go 100
BKJIIOUUTENIHO € U30paHo €JHO MPOU3BEACHUE Mo ciydyaeH HauuH. KakBa € BepoATHOCTTa TO
na ce e Ha 3?7 (MHOXUTEIUTE BbB BCAKO MPOU3BEACHHUE Ca Pa3INYHU.)

n 5) &7 o 88 oy oL By 4
200 175 150 100 50

3amaua 3. Ako X, M X, Ca KOPEHUTE Ha KBaJPaTHOTO ypaBHCHUE X2 —7x+4=0, na ce
PEeCMETHE |x1 — X, |

A) \33 B) V32 C) \/31 D) /30 E) \29

3anaua 4. Jlanen e nu3nbpkHan yetupubrbIHUK ABCD ¢ BC = AD =6cm. Ako ZAEB = 60° ,
kpAeT0 E e mpeceynara Touka Ha mponbinkeHusTa Ha crpanute AD m BC, nma ce namepm
Pa3CTOSTHUETO MEXIY CPEIUTE HA TNArOHAUTE HA YETHPUBIBIIHUKA.

A)7cm B) 6 cm C)5cm D)4cm E)3cm

3agauya S. B kytus uma 6 uyepBeHu M 4 cuHM TonkH. [1o ciaydyaeH HauMH OT KyTHsTa ce
n3BaxxaaT 5 Tonku. Kaksa € BeposTHOCTTa 2 OT TAX J1a ca YEPBEHM U 3 J1a ca CUHU?

A) = B) > o) X2 D) 2L E) >

42 21 252 126 63
3agaua 6. B napk uma 2 aneu, cbOTBETHO ¢ M Ha Opoit u N Ha Opoi nppBera. CpenHara
BHCOUYMHA Ha JbpBETaTa OT MbpBaTa anes € 205 CM, a Ha Te3u OT BTopara ajies € 196 cm. [la

CceC HaMepI/I OTHOILIEHUETO M . n, aKoO CpGI[HaTa BHUCOYMHA HA BCHUYKHU H”preTa B napKa (]
200 cm.

3agaua 7. Besko ot ypaHeHmsita ax® +3ox+3c=0 u 3(a+b)x* +3(c—b)x+a—-3c=0,

KbIACTO a4, bucca pa3JIndYHu TIOJIOKUTCIIHU pCaJlHU 4YUCJId, UMaA [IBa Pa3JIM4YHU pPCaJIHU
KOpCHa. Axo C60p’bT OT UYCTHPUTC KOpPCHA Ha ABCTC YPABHCHHUSA € PAaBCH HaA TIAXHOTO
MPOU3BCACHUC, Na CC NOKAKE, YC MMO-MAJIKUAT KOPCH Ha BTOPOTO YPAaBHCHUC € PABCH Ha -1.
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OTIroBOPHM U PEHMIEHMUA

1. Orr. E). Tpu ot OykBuTE ydacTBaT MoOBEYE OT €IWH IBT (IO JBAa IBTH) B JyMaTa.
Crnydaute, B KOUTO MOKe Jia ce n3bepe TakaBa OykBa, ca 6. Twit karo Bcuuku OykBu ca 10,

6
ThPCEHATa BEPOSTHOCT € m =0,6.

2. Orr. C). Bb3moxHHTE ABOWKH ca C1200~ Twit karo 100:3=33(oct. 1), u3mexmy
ectectBenuTe yucia or 1 go 100 BkmrounmTenno mMma TouHo 100—-33 =67, kouTo HeE ce
nemsar 3. C Tsax mMorar jia ce oOpa3ysar C§7 nBorku. CieaoBaTelHO MPOU3BEICHUITA, KOUTO

2 2
He ce genaT Ha 3, ca Cjyy —Cg; u Thpcenara BEpOSTHOCT €

Cio~Cé& _, Cé& _, 6766 _, 67 _150-67 _ 83

Cc2, ci, = 10099 =~ 503 150 150"

3. O1r. A). Ot dopmynutre Ha Buer umame X, +X, =7 u XX, =4. Torasa
%, = X%,| = \/(xl —%,)? = \/(xl +X%,)2 —4xX, =/49—-16 = /33 .

4. Otr. E). Heka M, N u K ca cpenute chorBeTHO Ha quaronaiaute AC, BD u ctpanara AB.

AN
RN

A K B
MK u NK ca cpenau orceukn choTBeTHO B Tpubrbiaauuute ABC u ABD. CrnemoBatenHo
MK = NK =3cm. Orryk ome cinensa, ue Z/MKN u LAEB ca briu ¢ B3auMHO yCIOpeIHU

pamene. Toraa /MKN = ~/AEB = 60°. ITonyuasame, e B paBHOGeaperns AMNK  exun
or srumte ¢ paBe Ha 60° M CIEIOBATENHO TPHBIBIHHKGT ¢ paBHOCTpaHeH. Torasa
MN =3cm.

5. B). bpost Ha Bcuuku TOnku B Kytusara € 10 u 5 oT TAX morat aa ce m3zbepar 1o C15O
HaumHa. M360pbT Ha 2 TOMKM OT 6 YepBEHH MOXe Ja cTane no CZ HaumMHa, a H300PbHT Ha 3

TONKHU OT 4 CHHU MOXeEe Jia CTaHe IO Cf HauMHa. braronpuaTtHuTe cilydau ca Cg -Cff u

Ci-C;  654325! 5
Ch 2131109876 21

ThpCCHATa BEPOATHOCT €

6. Otr. 0,8. Heka nbpBeraTa oT mbpBarta anest ca X, X,, ..., X,, @ TE3U OT BTOpara aues ca
X, + Xy o+ X,

m

NWt¥ot otV 196 4oy sy, 4.4y, —196n. Orryx 222190 o,
n m+n

1 205m+196n = 200(m+n), T.e. 5m=4n u 5.- = 4. Crenosaremmo — = g ~0,8.
n n

Vi, You - Y.  Torasa =205, OTKBIETO X +X, +...4+ X, =205m.

AHaIOTHYHO
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7. AKO X U X, ca KOPEHHTE Ha IIbPBOTO YPABHEHUE, a X; U X, ca KOPEHHTE Ha BTOPOTO, C

HIOMOIITa Ha (OPMYJIUTE Ha BHET YCIOBHETO OT 3a1a4aTa ce 3alicBa BbB BH/IA:
3b c-b 3 a-3c 3b c-b 3c a-3c
e ——— =Xt X F Xy F Xy =X K Kg Xy = — ————, TL. —————=——————
a a+b a 3(a+b) a a+b a 3(@+b)
oTkbaeTo —3ab—3b%> —ac+ab=ac—3c?. Cruemoarenno —2ab—2ac+3c? — 3b =0 u
(b+c)(3(c—b)—2a)=0. Trit kato b+ # 0 (uncnara b u C ca MONTOKUTEIHHU 110 YCIOBHUE),
to (3(c—b)—2a)=0, 1.e. 3(c—b)=2a. Cera 3amecTBame X =—1 BbB BTOPOTO ypaBHEHHUE.
[TonyuaBame 3(a+b)—3(c—b)+a—-3c=0 u ortyk 4a—6(c—b)=0, t.e. 2a—3(c—b) =0,
KOETO € WM3ITBJIHEHO ChIVIACHO JOKa3aHOTO IMO-Tope. 3akidaBame, ue X =—1 ¢ KopeH Ha
BTOpOTO ypaBHeHue. ChriiacHO (opMynaTa Ha BueT 3a MPOU3BEICHUETO HA JBaTa KOPEHA Ha
a—3c 3c-a
BTOPOTO YpaBHCHHEC HMame, 4Ye BTOPUST KOpeH € paBeH Ha — (1) =———.
3(a+h) 3(a+hb)
3c—-a
3(a+bh)
[ToceIHOTO € M3MBJIHEHO, 3all0TO 10 YCIOBUE Yuciata a, b u ¢ ca nojoxutentu. C ToBa
JI0Ka3axme, 4e X = —1 € [Mo-MaJIKUAT OT JIBaTa KOpeHa Ha BTOPOTO YPaBHEHHUE.

YcnoBueTo >-1 ¢ exkBuBaJeHTHO Ha 3C—a>-3a—3b, T.e. Ha 2a>-3(b+cC).

Oyensasane. 3a TPaBUIHO HM3pa3siBaHe Ha cOOpa W TMPOW3BEICHUETO HA YETUPHUTE
KopeHa 4pe3 gopmynute Ha Buer ce mpuchkaaT 2 TOYKH. 3a MOJIydaBaHE HAa 3aBUCHMOCTTA
3(c—b)=2a ce mpucexmar 3 Touku. 3a g0Ka3BaHe, ue¢ X=-1 € KOpPEH Ha BTOPOTO
YPaBHCHUC CC MMPUCHIKIAAT 2 TOYKH, a 3a JOKA3BAHC, Y€ KOPCHDBT X = -1 e mo-ManbLK OT Apyrusa
KOpPEH, C€ MPUCHKIAT 3 TOUKH.



