11. knac, Iepnepuxon 2019

JEBETHAJECETU OBJIACTEH MATEMATHYECKHU
TYPHUP, ITEPIIEPUKOH* C MEXJIYHAPO/JHO YYACTHUE
KbPIXKAJIU, 30 noempu 2019 r.

TEMA 3A 11 KJAC

Ilvpeume 5 3a0auu ce oyenssam ¢ no 3 mouxu, 3adava 6 e ¢ OMEOPeH OMeo8op U ce
oyens6a ¢ 5 mouku, a 3a0aya 7 e ¢ onucarue Ha peuienuemo u ce oyenasa c 10 mouxu.
Bpeme 3a paboma 120 mun.

3apaua 1. Cpen BCHYKM €IMHAJACCETOKIACHUIIM B €HO YYHJIMIIE OpOSAT HA MOMHYETATa €
paBeH Ha Opost Ha MomueTtata. Ha koHTpomHO mo Maremartwka 10% OT BCHYKH YYCHHIIU
nonyunsnd ABouku, 30% — Ttporiku, 25% — 4yerBOopku, 20% — METUIM, a OCTaHAIUTE —
mectund. Momdyerara ca momyumian 50% ot gBoiikute, 25% ot Tpoiikure, 80% oOT

YCTBOPKUTC U g OT NCTHULUTC. HaMepeTe OTHOICHHUCTO HAa MOMYCTAaTa C OTIIMYHH OLCHKHU

KbM MOMHUYC€TaTa C OTJIMYHHU OLICHKU.

A) 7:13 B) 13:7 C) 135 D) 5:13 E) 85

3agaua 2. Pasrnexxname reOMETpUYHNATE TIPOTPECUH C ITBPBHU WICH U YaCTHO, PaBHU Ha —2, 3a
KOUTO OposIT N Ha WICHOBETE UM € OT MHOXecTBoTO {l, 2, ..., 2019}, a 3a cbopa Sn Ha

4JIEHOBETE Ha BCSKA OT TAX € m3mbaHeHo S, > 0. Hamepere cOopa Ha Benuku S, .

A) 2[41010—3031] B) 428 2306 C) %[21010—2341] D) 4901789 E) 2°° 4043

33[{3‘13 3 EI{Ha ApUTMCTHUYHA IIPOrpeCus C IbPBU YWICH al = 2 " pasjiiKa 3 uma 5n YJICHA.
I[pyra ApUTMCTH4YHA IIPOIrpeCusda C IbPBHU YJICH bl =3 H pasjidKa 2 uma 3m yieHa. Ako
a3n = b

YJICHOBCTEC HA ABCTEC IIPOIPECUU €:
A) 22 B) 24 C) 26 D) 28 E) 30

,, W I'bpBaTa IPOrpecus MMa MUHHMaJleH Opoil 4iIeHOBe, TO COOpBT OT Oposi Ha

3agaua 4. CO0pbT Ha TpU pa3IMYHU e€cTeCTBeHM uucia € 6049. Ako e mpemMaxHaTo Haii-
MAaJIKOTO, TO KOJIKO € MUHMUMAJIHUAT cOOp Ha OCTaHAIMUTE JBE?

A) 4030 B) 4031 C) 4032 D) 4033 E) 4034

3agaua 5. B AABC Ttoukata O e LEHTHp Ha BIHCAHATa OKPBHKHOCT. AKO AO =245,
BO=2v10 u CO=22, HaMepeTe MEPUMEThPA Ha TPUBIBIIHUKA.

A) 15 B) 30 C) 24 D) 32 E) 36

3anaua 6. Hamepere Opost Ha peaqHMTE pelIeHus Ha cUcTeMaTa:
2x*+y=3
x> —4y® +3xy=0

3agauya 7. Koako e OposAT Ha BCHUYKM NMETUU(PPEHH YHUCIA C pa3iIMyHU IUQpH, 32 KOUTO
MPOU3BEICHUETO Ha JB€ OT LUU(PUTE MM € paBHO Ha IMPOU3BEIACHHETO Ha JPYrUTe TPHU

udpu?
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OTIroBOPHM MU PEHMIEHHUA

1. Orr. C). Ako mMomuerata ca X, TO MOMHYETaTa ca CbhIIO X H BCHYKH
enuHaneceToknacHuy ca 2X . Ouenkure 2 ca 0,1.2X, onenkure 3 ca 0,3.2X, onenkure 4 ca
0,25.2x, onenkure 5 ca 0,2.2X u onenkure 6 ca 0,15.2x.
Ot MomueTara ¢ orenka ¢ 2 ca 0,5.0,1.2x, c orterka 3 ca 0,25.0,3.2X ¢ omenka 4 ca
1
0,8.0,252x, a ¢ omeHka 5 ca 5.0,2.2X. ToraBa ¢ omeHka 6 ca

x—(0,1x+0,15x+0,4x+0’—;xj =0,35x—0’—;'x = %x MOMUYETA.

Ot moMmyeTtara ¢ orenka 2 ca 0,5.0,1.2x, c ouenka 3 ca 0,75.0,3.2X, c ouenka 4 ca

0,2.0,252x, a ¢ omeHka 5 ca %.O,Z.ZX. Toraa ¢ omedHka 6 ca

x—(0,1x+0, 45x+0,1x+%xj = O,35x—0’—38x = 0,_::5)( MOMMUYETA.

THPCEHOTO OTHOIIECHUE € 0’—3?5 X: 0’—325 X=65:25=13:5.

— n_
2. Orr. A). Twit kato S =(—2)-(2)—1=E-<(—2)” —1), 0 S, >0, ako n=2K.
n (-2)-1 3
CnenoBatenmHo TbpcuM S, +S, +...4+S,,,,. Vmame 82k:§(22k -1), k=12,..,1009,
OTKBIETO
270 4 s 47 2|, 4°°-1 B
52+s4+...+32018_§[2 1428 1442 —1]_5 4, ~1009 |=

_ 3[41010 _4 _3027] _ 3[41010 _3031]_

3. Orr. A). Ot ycrnoBHETO a, = b, cnemsa, ye 2+(3n-1).3=3+(2m-1).2, OTKBAETO

2m
ON=4m+2 wu cnemoBaTenHO N € YeTHO. MHHUMaTHHUAT Opoil 4WIeHOBE Ha IbpBaTa

nporpecusi ce noiyyasa npu N=2 u o € 5.2 = 10. Twit kato M =4, OPOAT HA YWICHOBETE
Ha BToparta nporpecus € 3.4 =12 u TbpceHusT coop e 22.

4. Orr. E). Heka X<y<ZzZ u X+Y+2=6049. Tsii karo 6049 : 3 = 2016,33..., To X He

MO3Ke J1a € To-royisiMo OT 2016 (B MpoTHBEH Citydail COOPHT Ha TPUTE YKCIIA IIE € MO-TOJISIM OT
6049). Ako Xx=2016, 10 Y U Z ca muruManHo paBHu Ha 2017 u 2018 u cOOpHT Ha TpUTE

yucia e mo-royisiM ot 6049. Ako X =2015, To y+z =4034 u enuHCTBEHATa BH3MOKHOCT €
y=2016 u z=2018. Taka, makcumanHaTa cTolHOCT Ha X € X = 2015, npu kKoeTo cOopbT
Ha OCTaHAJIUTE JIBE YHCJIa € Bb3MOKHO Hail-MaJbK U € paBeH Ha 4034.

5. Otr. C). Heka P, Q u T ca mpoekuuute Ha O choTBeTHO BBHpXY cTpanute AB, BC u AC.
Toraea OP=0Q=O0T =r, kpaero I e paadychT Ha BIIMCaHAaTa OKPBHKHOCT. AKO
U3II0NI3BaMe OOWYAHUTE O3HAYEHWS 3a CTPAaHUTE W BIIUTE Ha TPHUBI'BIHAKA, HMaMe

AP=p-a, PB=p-b u CT =p-c. Toraba AP+BQ+CT = p. JloOpe u3BecTHO ¢, 4e
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sin? % +sin? §+ sin? % ~1-2sin Zsin ésin g M3noi3Baliky PaBOBIBIHATE TPUBI'BIHUIH
r rr r? rr r
OAP, OBQ u OCT, ToBa paBeHCTBO CTaBa st+t——+t—5=1-2————. Orryx
AO° BO“ CO AO BO CO

20 40 8) © 40’ 5 40

r*+8r2—40=(r—2)(r>+10r+20)=0. Tsif KaTo KOPECHWTE HA KBAJPATHOTO YpABHCHHE

3 2 .3
rz( 1 + 1 +1j:1 r T.C. r—+r——1=0 u r*+8r>-40=0. HNmame

r’+10r+20=0 ca oOTpHuUATEeNHH, NOIy4aBaMe CHMHCTBeHO pemrerne r=2. Cera

AP —JAG? 1% —20-4 —T6 -4, BQ-VBO? 12 ~20-4-\36-6

CT =JCO?—r? =JB—4 =& =2. Torasa p= AP+BQ+CT =4+6+2=12 u 2p=24.

B

6. Otr. 4. Axo y=0, or BropoTo ypaBHEeHHE cienBa, 4¢ X =0, KOETO HE € BB3MOKHO

2
3apaau mbpBoTo ypaBHenue. Crenosarenno Y # 0. PasgensMe BTOPOTO ypaBHEHUE HA Y~ U

X
nonarame — =1t . Mimame t° +3t —4 =0, umiito kopenn ca t=1 u t =—4. B mbpus caydaii

y

3
X=Y WU IBpBOTO ypaBHeHHe craBa 2X°+X—3=0. Kopennte My ca X=1 n X=——.
2

Hoiikute (X;y)=(L1) u (Xy) =(—g;—gj YIIOBJIETBOPSIBAT M BTOPOTO YpaBHEHHE (TO ce

npeBpblIa B ThkAeCTBO). Taka mosyyaBame JIBe pellieHHs Ha cucTeMara. BbB BTopus ciydait
X=—4Yy ¥ mHPBOTO ypaBHeHHe ctaBa 32y +Yy—3=0, KOeTo MMa JBa peanHu KopeHa. Tbii
KaTo BTOPOTO YpaBHEHHE OTHOBO CTaBa THKIECTBO MpU X =—4Yy, moiydyaBaMe OIIE JIBE
peuieHus Ha cuctemara. OKOHYATENHO, cCcTeMaTa uMa 4 pereHus.

7. Otr. 480. Jla 3a6enexxum, ye nudpure 0, 5 1 7 He MoraT J1a yuyacTBa B 3aliiuca Ha YHCIara.
(1 Touka)

Axo nudpara 9 yyacrBa B 3amuca u TS € B €IHaTa rpyna nudpu (IaBamuy eIHOTO
NpoM3BeICHUE), B Apyrata TpsOBa na ca 3 u 6. B rpynara ¢ 9 tps6Ba na e 2 wiu 4. OTTyK
MoJlyyaBaMe JIB€ Bb3MOXKHOCTHU 3a NETHU(PPEHUTE yucia: aa ca oOpasyBaHu ¢ mudpure 1, 2,
3,6 1 9 unu ¢ uudpure 2, 3,4, 6 1 9. B aBeTe rpymnu chlIecTBYBAT pealu3aluy, 3amoro 6.3 =
92 m 632 = 94. bpoar na neruudpeHute umcia B To3M ciydail e 2.5!=240.
(3 Toukn)

Axko nudpara 8 yuacrBa B 3anuca H TS € B €IHa OT TPYNUTE, B Apyrara TpsoOBa 1a ca
214 wm4u6 Ciyuast ¢ 2 1 4 B eAHa rpyna He Moxke Ja ce peanusupa. OcraBa
BB3MOXKHOCTTA 2 M 6 na ca B enHa rpyma. OTTyK MoilydaBame €1HAa BB3MOXHOCT 3a
neTuudpeHnuTe yucna: aa ca oopasysanu ¢ uudpure 1, 3, 4, 6 u 8. Peanuzanus e Bb3MOXKHa,




11. knac, Iepnepuxon 2019

3amoro 6.4 =

8.3. bposar Ha mneruudpenure uymciaa B TO3uW caydaid e 5!=120.
(3 TouKnm)

Axo nndpure 8 u 9 He yuacTBaT B 3amnuca, octasar 1, 2, 3, 4 u 6. Ot Ta3u rpyna ce
noJydyaBa peanu3anus, 3amoro 4.3 = 6.2. bposT Ha netuudpeHuTe Ynucia B TO3U Clydal €
51=120.

(3 Toukn)
OxoH4aTeaHo OTrOBOPBT Ha 3a1avara € 240+120+120 =480.



