MATEMATHUKA BE3 I'PAHULIN

8 KJIAC
ECEH 2013
Bagaua 1. Axko a < bwu a? >b?>,0o0a+b e:
A) HeOTpHIaTeIHO uncio B) oTpuiaTenso uncio
C) nonoxwurenso uncio D) He Moke a ce onpeaeny
3amaua 2. BposT Ha pelienusaTa Ha ypaBHeHueto |—x2 + 3x| = —x? e:
A)O B) 1 C)2 D) noseue ot 2

3agaua 3. M3BecTHO €, ye cOOpHT Ha BETPEIIHUTE BIVIH Ha YeTUPUBI'BIHUKA € 360 rpamyca.
Axo CIWH OT BITIMTC HA JaJICH YCTHUPUBI'BJIHUK € PABCH HAa CPEAHOAPUTMETUYHO HA OCTAHAJIUTC
TPH BI'bJIA, TOT'aBA TO3U BI'BII €:

A) ocTBp B) npas C) e D) npyr otroBop

3agauya 4. MHOrobI'bJIHMK UMa noBede oT 30 nuaronana. Torasa OposIT Ha CTpaHUTE MY € Haii-

MaJIKO:

A)9 B) 10 C) 11 D) 12

3agaua 5. Axo a® + b? + c? = ab + bc + ca, Torasa 20a — 13b — 7¢ ¢ BUHATH:

A)a B) b C)c D)0

3agaua 6. PasenctBoro (x + a) X (x?2 + bx + 4) = x3 — cx + 20 e TexnectBo. Torasa Haii-
MaJIKOTO cpes umciara a, b u ¢ e:

A) a B) b C) c D) U TPUTE YNCIIA Ca PaBHU

3amaua 7. Ako ab > 0 ua + b < 0, Torasa croiinocTra Ha u3pasa (a — |a|) X (b — |b]) e:

A) 2ab B) 4ab C) ab D) JPYT OTTOBOP

3anauva 8. KoJjko ot pemienusnta Ha ypaBaeHueto (x — 1) X (x — 2) = 0 ca penieHus Ha

HepaeHCTBOTO (X — 1) X (x2 +2x +2) < 0?

1



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

3apava 9. Heka B eZluH TpUBI'BJIHKK JABE OT CTPAHUTE ca 2 CM u 4 CM U MearaHaTa KbM
TpeTaTa CTpaHa € ¢ AbJDKMHAa M ¢M . ToraBa BUHAru € BApHO, Ye:

A)m <3 B)2<m<6 C)2<m<4 D)0<m<3

3anaua 10. Haii-MakoTo ecTecTBEHO 4nCio X, 3a kKoeto 10 memu 22°13 — x ¢ ocraThKk 0, €:

A)8 B) 6 C) 4 D) 2

3agaua 11. Ckopocrtra Ha Biak € 20 m/s. Konko kuiomerpa 1ie u3MHHE TO3U BiIak 3a 1,5 gaca,
aKo B TOBa BpeMe BKJIIOUUM 10 MuHyTEH mipecToi?

A) 960 B) 108 C) 96 D) npyr otroop
3agaua 12. CroifHOCTHTE Ha TapaMeTpuTe a U b ca TakuBa, Y€ ypaBHEHUETO

(a? — 4)x = b3 — 27 uma 6e36poii MHoro pemmenus. Torasa |a — b| e Haii-MHoOrO:

A)1 B) 2 C) 4 D)5

3agaua 13. bposr Ha gecetuudpenute uucia cbe coOop Ha uudpure 2, e:

A)2 B) 4 C)9 D) 10

3apaua 14. ToukaTta M e BbTpemiHa 3a kBajpaT ABCD, takaBa ue «CDM = <DCM = 159,

IMAB
Torasa OTHOILIEHUETO e.:
ACDM
A) 2 B) 3 C) 4 D)5

3apgaua1l5.B p a 3 n a rgssHyedTIoe HHaa

n*+4

Ha MHOYKUTEJIM Y4acTBaT [Ba TPUWIEHA, EAMHUAT OT KouTo € n? + 2n + 2. Jlpyrusr e:

A)n?+2n—2 B) n? + 2n + 2 C)n?—2n+2 D) —n? + 2n + 2

3agayal6.EoHO yuucno ce Jgenun Ha 2, H am a3/, K OHTao 5T, aekmo Buam ay |

2N 3M 5P yroraga M+ N 4+ P =



3anaua 17. PoMm6 uma nuaronanu 8 cm u 6 cm. JInmero Ha 4eTHPUBIBIHUKA C BbPXOBE

CpeauTe Ha CTPAHUTE Ha poMOa € ... K. CM.

3apaum 18. B kBagpar ca nagenu 2013 touxku. Ha xoyiko Hail-MHOTO TPUBI'BJIHULIA MOXKE /14
ObJie pa3psi3aH TO3W KBAJIPaT C BHPXOBE MPUHAIISKAIN HA MHOXKECTBOTO MOJIYICHO OT T€3U

TOUYKH U YETUPUTE BbpXa Ha KBajpara’?

3agauya 19. [IpaBobrbiaeH JuCT ¢ pa3Mepu 6 cv Ha 7 cm € pa3ps3aH Ha Bb3MOXKHO Hall-MaJIKO

KBaapaTH CbC CTpaHHU LECIIN YrcCiia CM. Komko ca KBa,I[paTI/ITe?

3agauya 20. Haii-roisamoro ot 22 mmocienoBaTeIHd YeTHY YHUciia € 4 ITbTH NOo-rOJISIMO OT Haii-

MaJIkoTO cpenl Tax. Koe e metoTo unciio?
3UMA 2014

3apaua 1. B HapacTBai pen ca 3anMcaHu BCHYKH YeTHpUIU(peHn Yrcia o0pa3yBaHu ¢
mudpure 0, 1, 2, 4. Hamepere pa3nukara Ha ABETE YMCIIA, MEKIY KOUTO C€ HAMHPA YUCIOTO
2014.

A) 621 B) 801 C) 1111 D) 2014

3anaua 2. Cren npuBexaaHe Ha MHOTOWICHA
2013 x (x — 2)201% + 1

B HOpMaAJICH BH/J] C€ MTOJIy4aBa MHOT'OYJICH CbC C60p Ha KOG(I)I/II_II/ICHTI/ITGZ

A) 2013 B) 2014 C) 4027 D)- 2014

3agaya 3. COOpbT OT KOPEHUTE HA YPABHEHUETO (\/F - 4) X(x?—-1)=0e:
A)0 B) 4 C)5 D)6

3anaua 4. Haii-6au3koto uucio 1o 2014, koeto u3passiBa Oposi Ha JUArOHAINTE Ha

MHOTOBI'BJIHHK, €:

A) 1952 B) 2 013 C) 2015 D) 2 079

3anaua 5. Axo uncnarta A, B u C, ca TakuBa, 4ye U3pa3bT

VA =B ++/(B +3)% + C% — 4C + 4 wma Haii-maika cToitsoct, ToraBa A + B + C €:
A) — 4 B) 0 C) -1 D) 8



3agaua 6. [1o xo1K0 HaUMHA MOTaT J1a ce pa3NpeaAesar 6 eAHAKBU KPYIIU MEXIy 3 Jela KaTto

BCSIKO JIETE€ J1a TIOJIy4H MoHe 1o 1 kpyma?

A) 24 B) 10 C)8 D) 6

3amaua 7. Uncnoro V22014 4 22011 4 22006 ppy nenrenneTo Ha 17, JaBa OCTAaThK:

A)0 B) 1 C)2 D) 16

3anaua 8. IIpu nenenuero Ha X3 — x Ha X — 2 ce MOMydaBa 4acTHO x2 + 2x + 3 M OCTaThK:

A) 4 B)5 C)6 D) 7

33}13‘13 9. EpOSIT Ha OCJIUTEC MMOJOXKUTCIIHA YUCJIa, KOUTO Ca ACIIMTCIN HAa YHUCJIOTO, paBHO Ha

CTOMHOCTTA Ha U3pa3a

2011 x 2012 x 2013 x 2014 + 1, ¢:

A) 4eTHO YHUCIIO B) HeuetHo uncio C) mpocTo uucio D) apyr otroBop

3agaua 10. /[Ba ennakBu kBajapaTa X u Y, BCEKU C Jule 4, ca pa3loyioKeHU Taka, IIpeceyHara

TOYKa Ha AUAarOHAJIMTC Ha Xe BPbX Ha Y. Koiko e JIMICTO Ha O6H.[8Ta 4qacCT Ha ABaTta KBanpaTa?

A) 0,5 B) 1 C)15 D) 2

3agaua 11. /[Be OT MeiMaHuTE Ha TPUBI'BJIHUK ca X ¢M Uy ¢M. JIuneTo Ha TpUBI'bIHKKA €

Hail-MHOTO:
2 2x 4x Xy
A) xy cm B) Ty cm? C) Ty cm? D) - cm?

3amava 12. 3a KOJIKO LM YMCIIa M YHCIOTO paBHO Ha 9 — (n — 2)? € npocTo yncno?

A)0 B)1 C)2 D) noseue ot 2

3anaua 13. Axo ABCD e poM0 ¢ uiie 2 cm?, 1a ce ONpeIeNu JUIETO Ha YeTHPHBIbIHAKA,
MOJTy4Y€EH IIPU MOCIIEI0BATEIHO CBBP3BAHE HA CPEAUTE HA CTPAHUTE HA poMba?

A) 0,5 cm? B) 1 cm? C) 1,5 cm? D) 2 cm?

3agaua 14. Hali-roiasMoTo [J10 YUCIIO, KOETO HE € IMO-TOJISIMO OT

6 + 6+J6+46+J€e

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




3agaua 15. Ako TOUeH KBaJpaT Ha €CTECTBEHO YKCIIO € pa3/iesieH Ha 4, ToraBa eIuH OT
BB3MOKHHUTE OCTATBIH €

Al B) 2 C)3 D) 6

3agaua 16. KBagparst Ha e1HO YuCIIO € yeTupuniudpeno uucio, 3anucano ¢ uudpure 0, 2, 3 u

5. Kos e mudpara Ha croTumnmre?
3amaua 17. Kosko ot pemenusTa Ha ypaBHeHneto x2 — 3x +2 = 0
ca pemenus Ha HepaBeHCTBOTO (x — 1) X (x% + 2x + 2 014) < 0?

3angaua 18. Heka x ¢ ectectBeno uncio. C n! 03HayaBaMe MPOM3BEACHUETO Ha BCHUKH

ecTecTBeHH yucia oT 1 1o x. Ako Vx! + 23 e panimoHaiHO YKCIIO, TOTaBa X €.....

3agava 19. Ako NpOU3BEICHUETO HA PAIIMOHATHOTO YKCIIO Q ¥ MpaIrmoHaIHOTO yucio | e

Q
pauoHaJIHO Y1 CJI0, TOIr'aBa € 7 €......

3agaua 20. baba pa3naBana Ha BHynuTe cu s0bJkH. Ha mbpBus BHYK fana 1 si6wnka u 1/10 ot
ocTaHaluTe, Ha BTOpus -2 si0bsiku U 1/10 ot ocTananure, Ha TpeTus- 3 106aku 1 1/10 oT
OCTaHAJIMTE U T.H., 10KaTO SO0BJIKUTE CBBPIININ. OKa3alo ce, 4e BCUUKH BHYLU MOJIYYHIN O

paBeH Opoii 16baKu. Kosko ca BHynMTe M 110 KOJKO SOBIKU ca HOTyYnan?

IMPOJIET 2014

Bamaua 1. V225 + 2v/25 =?

o )20 B) 22,5 C) 25 D) 65

Bagaua2.1 O Yjtelsjy O CoOHKGOII s, ftcOQoddzdzdWIls ff jIstsi
d 30l tsBNh ot R. sttt j

¢ )30° B) 36° C) 42° D) 450



3anaua 3. Ksagparuure ypasaenus x2 + 3x- 4 = Ou x2 — 7x + 6 = 0 umar eaus o6
kopeH. Koiko e cOopbT Ha pyrute 1Ba KopeHa?

¢ )10 B) 6 C) 2 D) 1

3anaua 4. KoJiko 1ienu 4uciia y0BJIE€TBOPSBAT JBOHHOTO HEPABEHCTBO

3—x<3x+7<11—x7?

A)1l B) 2 C)3 D) 6e36poit MHOTO

3anaua 5. 3a pynkusara f (X) = ax + b e usBecrno, ye f (1) =3 u f (3) = 13. Koaxo e f (13)?

A) 63 B) 53 C) 33 D) 23

3agaua 6. CToliHOCTTa Ha M3pa3a

|2\/§—3|+ﬁ7; :

A)l B) 2 C)5—4v2 D) -1

3apava 7. YcnopeauuksT ABCD uma crpanu AB =20 u BC = 14. 'brionosoBsiiara Ha brbJl

A. mpecuua crpanata CD B Toukara L. Ako M u N ca cpenute crotBeTHO Ha AL 1 BC, T0 MN
=7

A)12 B)13 C) 14 D)17

3anaua 8.5 8 OH o Ols des s 5 +laner@o 8z d2d ) d BO HO O Ctstej dzO. ¢ S
3, CtdSts j Htekzedwls?

A)-3 B) 0 C) -6 D)1
Bagaua 9.4 Isted jHAZzOCod f tcOo t5i xecmdydatidsty izis WwEd fipj tefpa dis

{00 5i ¢ dzded & femd qzeb d 56 @ H 61 @ I3 edzd Tm i ssjdaSdst st
CoOHEOldd MOdsdd)lsed j ddyjlss dO jH&O f§dsys o

]




A) 250 B) 270 C) 280 D) 300

3anava 10. Ha Gaina Ilenemnsimka 3abens3ana, e Tanysar 20% OT NPUCHCTBAILUTE KaBajepyu U
30% ot npuchcTBALUTE JaMH (110 OHOBA BPEME TaHI[yBaJIU 10 JBOWKH U BCAKA JIBOMKA
BKJIIOYBAJIa KaBajiep U 1ama). Kosiko npoieHTa oT npuchCTBALIUTE Ha Oalla ca TaHIyBaJIu?

A) 22% B) 24% C) 25% D) 27%

3anaua 11. [IpaBara | e ycniopenna Ha rpadukara Ha QyHKIUATa Y = 3 — 2X U MHHAaBa IIpe3
npecevHaTa Touka Ha rpadukute Ha Y =2X — 1 u'y = 4 — 3X. [IpaBara | npecuua opauHaTHaTa OC
B TOYKA C OpMHATA:

A) 3 B) -2 C)2 D) -1

3agaua 12. [To okpBXKHOCT ca 0TOCNA3aHN YEPBEHHU U CHHU TOYKH, KATO CHHUTE TOYKH ca ¢ 10
II0BeYe OT YyepBeHUTe. Besika CHHS TOuKa € CBbp3aHa ¢ BCsKa YepBEHa, KaTo ca IMOCTPOCHU
o610 231 orceuku. Komko ca Bcuuku oTOems13aHI TOUKA?

A) 28 B) 32 C)-12 D) 4

Bapaya 13.s s dz¢ s J ftesdLojHjdzdjsts dzO amduu@ ds¢ ddslds® dzts
FtcOo dzjxdaciHaats 3 = 0 &3O Hotsj dz C Stsj dz?
o) 3 B) 6 C)i 12 D) 4

3agaua 14. Touku E u D sBnstores cepenunamu, coorserctBenno, AC u BC,aFu H -

cepenunamu AD u BE. Ecniu AB = 12, T0 uemy paBao FH?

A) 2 B) 3 C) 4 D) 4,5
Bagawa 15. 1 Hdzts yYJ Isdtedydw toj detstf sy IntEasw @Qgts dzaO @ JOUHQdfi©  d3t
mMoOokss ydWtdlsjy 1, 2 d 3 d fMmj tOLddy®e O o Istsydzs
2123, 2231, 313 SHBRUOERTES s MO
A)l B) 2 C)3 D) 4

Bagaua 16.s sSG Olsts ¢dzd B Jj M j dzO o oL taifdsmildddds O, dzQ B Isg "
csHddzd. ¢ CcEOIts 1tsBd Misdedzy 91 LcOMislsO, dzgO© ¢
sBhts dz@ 33 cetsHddzed. 1 0 CtsdzCts etsHdded j ¢oded o o

Sagaua17.1 O fi)ls tAB@Wz® lsiP O o 5 ABCD jlzdaf{ (S Ot O d2dd Is sy © Bt s | dz
My stcj DMENS szd yj 120. ¢ ¢t HNBRGHORAzPIs fn! Ishs 9§ ¢ dath(
dL, AGdBPM] ftoj MdudKs & siB S Qlsadyj B? dz0 Istedi ¢ dz



A M B

Bamaua 18. A G Zts@lE@Py MJ dZ2OBdiED ol fiEdD)j Ss 7 4  dBsy §
ZOHW Mdes ddzd dzOetstej 5 fsdzj lsOBO ] @ dzio Nt s Jj dzH
BOth tokzls j fCOLOd dO yYyjtlsix0O0). mitcdkzOWdd B0
dl) d HO LsGesEzdiddgdo O {f-tgfhds dfjtEdss 5 18021 distsy dzad  d3C
PHEB By ] HO ChEEPJsKOdkzdj dz dLBtste dzO L OBt Odzj d

g

33113'—[3 19. Koako e C60p’LT Ha €CTECTBECHUTE YKnciia N 1 M, 3a KOUTO

2-6--"L09
m mn

Bamaua 20.[ ¥ B s d3d to tS ojlsddz d"Cd sdjisOvda® f@HEOIS

(sye jIsj dzts d dzd J) HO &3O Istsydsts Hoj M MjHded
[eBBBBR]IL?

®UHAJI 2014

3agaya 1. B 2014 xunorpama kpactaBuiy Bojata € 99 %. Karo npecrosuin n3BecTHO BpeMe,

BOJIaTa B T€3U KpacTaBUIM Hamassuia 10 98 %. ToraBa TeryioTo Ha KpacTaBUIIUTE

A) HamaisiBa ¢ 2 Kr B) namansea 2 metu  C) HamansiBa c 4 kv D) HamansBa 4 mbTH

3agaua 2. Ot Tpu MeTanHu KyO4eta ¢ ppooBe 3 cum, 4 cm U 5 cm cries] pa3ToMsBaHe ca OTIIEH
HOBO KyOue. PHOBT Ha HOBOTO KyOue e:

A) 6 cu B) 7 cm C)55cm D) 6,5 cm



3agaua 3. [IpaBOBIBIHKK € pa3aesieH upe3 [Be MPECHYalln Ce MPaBHu, YCIOPEIHN Ha CTPAHUTE
My, Ha 4 T0-MaJKH MPaBOBI'BIHKKA, TPU OT KOMUTO MMar Jimna 3 cm?, 4 cm? u 5cm? Jla ce

HaMepH Hali- MaJIkaTa Bb3MOXKHA CTOMHOCT Ha JIMLIETO Ha YETBbPTUS IPABOBI'bIIHUK.

A) 6 cm? B) 4,75 cm? C) 3,75 cm? D) 2,4 cm?

3agaua 4. Bniucanara B TpubI'bIHUK ABC OKpBKHOCT CE€ JONMpa A0 cTpaHata AB B TodkaTa
M. Axo AM > BM, Toraga e BpHO, 4e

A) AC < BC B) AC > BC C)AC =BC D) npyr otroBop

3amaua 5. Hamepere 13- Ta mmdpa, OTAICHO HaA JSBO, HA YHUCIOTO, TOJYYEHO IIpPH

YMHO)KEHUETO Ha BCUUKH €cTecTBeHH 4yucia ot 1 1o 50.

A) 2 B) 4 C)6 D) 8

3agauya 6. Axo
x X (x+1D) X (x+2)X(x+3)X(x+4) =asx®+ ax* + azx® + ax*> + a;x + aq
€ TBXKIECTBO, TOTaBa a4 + A, + ag €:
A) 120 B) 60 C) —60 D) —120
3anaua 7. Koiko ca TOUKMTE B PABHUHATA ¢ KOOPAUHATH @ U D, KOUTO ca 1IeIu IONOKUTETHH

yucnau 3.a+ 3.b = a.b?
A)3 B)5 C)6 D) noseue ot 6

3agaua 8. Hamepere cGOpbT Ha panuoHanHuTe umcia a u b, ako 1++V2 e KkopeH Ha

ypaBHenueTo ax? + bx + 3 = 0.
A) -3 B) 6 )3 D) — 6

3anaua 9. Ha Oana [lenensmika 3a0ens3ana, uye Tanuysar 20 % OT NpUChCTBAILUTE KaBajlepu U
30% ot mpuchbcTBalmIUTE JAaMy (IO OHOBA BpEME TaHI[yBaJd MO JIBOMKM M BCsAKa JIBOMKa
BKJIIOYBAJIA KaBaJsiep U 1ama). Kosiko mporieHTa oT mpUCchCTBALUTE Ha Oasia ca TaHIyBayIn?

A) 22 % B) 24 % C) 25 % D) 27%

3agaua 10. Kos ot Toukure e ot rpadukara Ha GyHKUUITA?

2x
x4+ [x|

A) A (2:2) B) B (1;2) C)C (5:2) D) D (2;1)

y

3agaua 11. C xonko cOopa Ha unciara B 2014-tara Tpoiika ot pemumnara: (5, 6, 7), (8, 9, 10),
(11, 12, 13), (14, 15, 16), .... e mo-ronsM OT cOOpa Ha YKCIaTa B IbpBaTa Tpoiika.
3apgaya 12. Toukure M u N ca cpenu Ha 6enpata AD u BC na Tpamery ABCD ¢ nuue

S.(AB>CD). Toukute P u Q ca Bbpxy ocHoBata AB u PQNM e ycrnopennuk. Omnpenenere

JUIETO Ha TO3U YCIIOPEIHUK.



3apaua 13. [lo koaKO HaUMHA MOKEM J1a IOJAPEIUM 6 KHHUTHU, TaKa Y€ JBE OT TSIX BUHATH Ja ca
eaHa J1o apyra?

3anaua 14. Kos npaBa e o0pa3 Ha npaBata y = X IPH OC HA CUMETpusi abciucHara oc?

3agaua 15. briure npu Bbpxosere 4 u B Ha TpubI'baHUK ABC ca cvorBeTHO 70 M 50 rpaayca.
Toukara M e BBbTpelIHa 3a TPUBIBIHUMKA U X MAC = < MCA = 40°. Jla ce npecmerHe

< BMC.

3agaua 16. C et efHaKBY MPABOBI'BIIHU TUIOYKH C pa3MEpH X U Y MOXKE J1a Ce CTIo0u
MPaBOBI'BIHUK ¢ TepUMETHpP 160 Wi MpaBOBI'BIHUK C IEPUMETHP 224, KAKTO € IMOKa3aHO Ha

yeprexa. Kosko e miero Ha eHa mioyka?

Y

3apavya 17. EAMHUAT KOpEeH HAa KBAApPATHOTO YpaBHEHUE ax?*—-3x+3—a=0 ¢ 2 opry no-
rojisim ot Apyrus. Kos e Hali-ronsiMara Bb3MOXHA CTOMHOCT Ha mapameTspa a?

3agaya 18 . B keagpar ABCD e usz6pana Bbrpenina touka M taka, ye <« MCD = 20° u
< MAB = 65° . Ha koo rpaxayca € paBed < MBC?

D e
20°

M

65°

3agaua 19. EcrecTBenure unciia M u N ca takusa, ue 2n(m — 1) = 209 — 7m. Ha koJko €
paBHO MPOU3BEACHUETO MN?

3apaua 20. KBagpar cbc cTpaHa 7 € pasjiefieH Ha €IMHUYHM KBaJpaTyeTa M B OIBETCHOTO
KBaJlpaTue € TocTaBeHa ¢urypara cexepan. l'eHepanbT MOXe Ja ce MecTH Ha 4 uimu 5
KBaJ[paTdyeTa Harope, HaJolly, HAJSIBO WM HaascHO. Konko Hail-MHOTO KBajpaTdeTa MOXeE J1a
00WKOJIM reHepaTbT, 6€3 1a CTHIIBA JIBa IBTH B €THO U CHINO KBajparde?

.
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ECEH 2014

3apmaya 1. IlpousBeneHueTo Ha TpU ecTecTBeHHM uucina ¢ 12. Hamepere Hail-rosieMusT

BB3MOXEH cOOp Ha TE€3H YHUCIIA.

A)8 B)9 C)7 D) npyr otroBop
3amaua 2. Axo N e ectectBeno uncio u N2 — 9 e npocro uucio, Torasa N e:

A) pocto 4rcio B) yerHo umcio C) umucio, kpatno na 3 D) npyr otroBop

3anaua 3. /la ce npecmeTHe U3paza
1 1 1
+ +
1+v2 VZ +V3 V3+2

A)3+2v2 +2V3 B)3-2V2 +2V3 C)3-2V2 -2v3 D)1

3agaua 4. /e MomueTa UIrpasT Ha cielHaTa urpa: oT Kytus ¢ 13 0oHOOHa Te enuH ciea Ipyr
3a eauH Xox w3spkaat 1, 2 winm 3 GonOona. [leyenmu TO3M, KOWTO M3siae MOCHeHUS OOHOOH.
Konko GonOoHa TpsiOBa Aa W3siie MBPBUAT WTpad IMPH ITBPBHUS CH XOJ, 33 Jla CH OCUTYpH
BB3MOKHOCT 3a 1o0eia B urpara, pyu BCEKH XOJ1 Ha BTOPHUS Urpaq?

Al B) 2 C)3 D) npyr otroBop

3amaya 5. TpubI'bIHUK ©Ma BUCOYMHHU 1 CM, 2 CM © x CM, 3a BCSIKO YMCIIO X OT HHTEpBaja:
A) (0, 4) B) (0, 2/3) C) (2/3,2) D) (0, 2)
3anaua 6. Heka ¢ e ecrecTBeHo unciio, a l u © ca IeJu Yuciia, TAKUBA Y€

(x—A)(x—2)+1 = (x+B)(x + C) e TxnectBo. Torasa 4 e:
Al B) 2 C)3 D)4
3anaua 7. [Ipecmernere 0X0!+1 X1+ 2X21+3X3!+...+98X981+99X 99!, ako ¢ N! o3HauaBame
MPOU3BEACHNETO Ha BCUUKH 11enu unciaa oT 1 7o N BxmrountenHo u 0!=1.
A) 100! B) 101! C) 102! D) 1000!
3agaua 8. bposT Ha palMoHaIHHUTE YKCIa B peauiaTa
V1,v2,/3, ...,4/99,/100, is:
A) 100 B) 50 C) 10 D)0
3anaua 9. Konko ca Bp3mMoxkHute aByudpenu yncia N, Takupa ye

IV 42N 43N 44N
ce nenu Ha 107

A) 13 B) 22 C) 23 D) 33

11



3angaya 10. Toukara O e npeceyHa TOYKA HAa AMAroHaIUTE Ha NMpaBobreHUK ABCD. ToukaTa
M e ot ctpanara AB u prea AOM e 30 rpagyca. Toukata N e oT oTceukara OB u TakaBa, 4e
OM=0N. Jla ce npecmeTHe BI'bs1 NMB.

A) 10 rpagyca B) 15 rpanxyca C) 20 rpaxyca D) 30 rpaayca

3apauya 11. CoopsT Ha 10 ecrectBenu uucna ¢ 2014. Onpexnenere Hal-rojasMara Bb3MOXKHA
CTOMHOCT Ha Hal-rojieMus 0011l IETUTEN Ha T€3H YnCa.

3agaua 12. Kosiko ca tpunudpeHute yncia, KOUTo ca 12 mbTH no-rojieMu oT cOopa Ha CBOUTE
uudpu?

3angaua 13. Ao BIJIUTE HA TPUBI'BIHUK CE€ OTHACAT KakTO 1:5:6 1 nuuero My € 8 k6. cm,
onpeJesneTe IbHKIUHATa Ha Hal-rojisiMaTa CTpaHa Ha TO3U TPUBI'bIHUK.

3anaua 14. Koako ca 11eJIOYUCIICHUTE PEUICHUs X U Y Ha YPaBHEHUETO

R
+
=2~

<k

(N e mpocTo uncio)?

3agaua 15. KBazgpar v npaBobsI'bJIHUK UMAT paBHU juLa. Kos ¢purypa BUHaru uma rno-rojisim
epuMersp?

3apa4a 16. Konko ca pelieHusaTa Ha HEpaBEeHCTBOTO

(x3 — 3x% + 3x — 1)20144 (1 — x)2016 < 0?

3apava 17. Toukara D e ot mequanata CM Ha Tpubr'biHUK ABC, TakaBa yue CD:DM=1:3. Ako
Toukara E e npeceuHa Touka Ha npaBata AD u ctpana BC namepere CE:CB.

3agaua 18. Ako oTra Ha yYMIMILE TIElll, @ C€ BbpHA ¢ aBTOOYC 111e U3pa3xo/BaM 4ac U
MI0JIOBMHA. AKO U Ha OTUBAaHE, U Ha BpbIIaHE bTyBaM ¢ aBTOOYC — ToBa 11e MU oTHeMe 30
MUHYTH. 32 KOJIKO BpeME IlI€ OTHJIa Ha YYWJIMIIE NN U LIE C€ BbPHA Ienl?

3agaya 19. Heka karerure AC u BC Ha npaBObI'bJIeH TPUBI'BIHUK ABC ca cbOTBETHO 3 CM 1 4
cm. Heka Toukara L e ot xunorenysara AB, a CL e briononossma 3a Tpubrbinuka ABC. [la
ce IIPECMETHE pa3CTOSHUETO OT Toukara L o xarera AC.

3anaua 20. Kosiko ca yncnara 1o 1000 cbe c6op Ha nudpure 11, kouto ce nensat va 11?

3UMA 2015

3apaua 1. Konko ca ecrectBenure yncna n, 3a kouto 20 + V15 <n < 20V15 2

A) 77 B) 74 C) 55 D) 54
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3agaya 2. Koe OT NmOCOYEHHTE 4UCIa HE € CTOMHOCT Ha JUCKPUMHMHAHTA Ha KBaJApaTHO

ypaBHEHHE C LI€TH KOSPUIIMEHTH?

A) 2015 B) —2015 C) 2016 D) —2016

3agaya 3. AKO YHCIOTO a € panMoHaaHO M 4ucioto b = (1 —az)\/§+ 1—a e cpmo

palMoHaIHO, TOraBa Hai-rojsiMaTa CTOMHOCT Ha b e:

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

3agaua 4. AKo BCsiKa OT JIB€ OT BUCOYMHHUTE HA TPUBI'BJIHUK € HE IMO-MaJIKa OT CTpaHara, KbM
KOSITO € CITyCHAaTa, TOraBa Hal-MaJIKUAT bI'bJ HA TPUBI'BIIHUKA €:

A) 30 rpaxyca B) 45 rpaxyca C) 60 rpaxyca D) 75 rpamyca

3anaua S. Ilpu permraBaneTo Ha €JHO ¥ CBIIO KBAIPaTHO YpaBHEHHE TPUMA YUCHHULIU TOTYIHIH
KOpEHHU:

[IbpBUAT YUCHUK TOTYYHII 32 KOPSHH Ynciara 4 u 2;

Bropusr yuenuk: 2 u 3;

Tperust yuenuk: 3 u 5.

Oxka3aio ce, 4e BCCKH € M03HaJ TOYHO CJMH KOPEH Ha ypaBHEHUETO.

COopbT Ha KOPEHUTE HA YPABHEHHUETO €:
A)5 B) 6 C)7 D)9

3apa4da 6. Koe ot unciara e Hai-roinsimo?

A)+/2016 — 2015 B)+v2015 —+/2014 B)+V2014 —+2013 T)+2013 —+2012

3apava 7. YBenuuuiu IbJDKUHATA HA KalloH 25 %, a mupouynHaTa HaMmanuwiu ¢ 36 %. C konko

MIPOLIEHTA TPsIOBa /1a ce YBEIMYM BUCOUYMHATA Ha KalllOHa, 3a J1a HE € IPOMEHU 00eMbT My?
A) 11 B) 36 C) 25 D) 50

3anaua 8. Konko ca npoctute uncia, KOUTO JIENAT YUCIOTO PaBHO Ha

3+l 4 3n+2 4 3n+3 | 3n+4 a9x0 N e ecTeCTBEHO YHCII0?

A1l B) 2 C)3 D) noseue ot 3

3amaua 9. Yernpubsreiaauk ABCD e tpaner ¢ ocHoBr AB u CD (4AB>CD). Axo auaroHanute
Ha Tpamena ce mpecudaT B Touka O m AO:OC= 3:1, ToraBa OTHOIIEHHETO Ha JIMLETO Ha

tpanena ABCD u nuueto Ha TpubI'bIHUK ABO e

A) 16:9 B) 4:3 C)9:1 D) 8:5

3angaua 10. Konko ot kopenute Ha ypasHenueto ||x2 — 1| — 1| = 2 ca orpunarensu uncmna?

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

13



3amaua 11. B xBagpara ABCD e Bimcan kBagpar MNPQ (M € AB,N € BC,P € CD,Q € DA)
Heka AM:NC=1:2 u neka sumero Ha kBagpatra ABCD e N mbTu Mmo-ToisMO OT JIMIIETO Ha
kBaapata MNPQ. Ompenenere n.

3apaua 12. Pasnonarame ¢ Tonyera — 4 cuHu, 3 yepBeHu u 1 Os510. [1o KOIKO HaUMHA MOXKEM
Jla TIOCTaBMM TE3H TOITYETAa B JIBE KYTHH, aKO €IHa OT TIX MOXKeE J1a mobepe He moBeue ot 3, a
Jpyrara — He 1oBeye ot 6 Tormyera?

3anaua 13.Ypasuenuero x% — 16x + k = 0, kbaero K € mapameTsbp, UMa 3a KOPEHH IIPOCTH
yrcia P u . Onpezenere Hai-rojsiMaTa CTOMHOCT Ha mapamerbpa K.

3anaua 14. Bucounnara CH na paBHOOGeapeH Tpanen; ABCD (H € AB) uma AbJDKHUHA 3 CM.

Axo AH= 4 cm, n1a ce npecMeTHE JUIETO Ha Tparela.

3anaua 15. Hamepere Haii-Mankata CTOHHOCT Ha X, 32 KOATO M3pa3sbT x2 — 4|x| + 5 uma Haii-
MaJIKa CTOMHOCT.

3agaua 16. Ako crnpsMo KoopauHaTHA cucTeMa ca 3amaacHu Toukute A (-1; 1) u B (3; 6),
ompeeeTe opAruHaTaTa Ha ToUKara M, KosSITO € cpe/ia Ha oTceukaTa AB.

3amaua 17. Axo x — 1 € [1; 3] onpenenere Bb3MOKHUAT OPOH LM HOJIOKUTETHH CTOMHOCTH,
KOUTO IIpriemMa u3pasa 8— 3x.

3agauya 18 Axo cnen npesexnanero Ha (x + 1)(x +2)(x +3)(x +4)(x +5)(x +6) B

HOpPMaJleH BHJI CE TI0Ty4aBa
ag x® +as x°> + a, x* +a; x3 + a,x? + a; x + a, npecmernere a; +as + as .

3angaua 19.. EcrecTBeHOTO umnciio x uMa 3a uudpa Ha eaununure 5. Onpeaenere Bb3MOKHUTE
CTOMHOCTH Ha U(PUTE HA CTOTUIIUTE HA YUCIOTO X2,

3agaua 20. Muorouudpenoro uucio N ce 3anucBa ¢ nudppure a, , a,, as, ..., A, KaTo

N =a;a,a; a, uaq <a, <az <--<ay, Hace Hamepu cOOPHT OT UDPUTE HA YUCITOTO

9N.

MMPOJIET 2015

3amaua 1. Uspazst \/7- 2/6 2 e paBeH Ha!
A) -V2 1 B) 1- v/2 C)V2-1 D) V2+1

3agaua 2. CroiiHocTuTe Ha MapameThpa K, 3a kouto ypasHeHHeTo KX”+4x 4 6 mma eaHo

YHUCJIO 3a KOPCH Ca:
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A) -4 B)O C) 0 unm 4 D)4

3agaua 3. Mequanute AN u BM B DABC ce npecuuar B Toukara G . AKO pa3cTOSHHETO OT
G no mpaBara AB e 12 ¢cm, o pascrosauero o G 10 MN ¢ paBHO Ha:

A) 0 cm B) 3cm C)6cm D) 12 cm

3anaua 4. Axo rpadukara Ha Y, =ax -1 muHaBa mpe3 toukara M (2;1), a rpadukara Ha
Y, = X B wmunaBa npes toukata N (1 2), To obmara Touka Ha rpadUKUTe Ha ABETE PyHKINH

c:

A) B) ;2 C) (1:2) D) (2:1)

W
wl N
W

Banaua 5. Orceukata CN, NI AB, munasa npes cpenata P Ha menuanata AM na DABC.

Toukara P nmenmu CN , cyurano or C, B OTHOLIEHHE:

A) 2:1 B) 1:3 C)41 D) 3:1
1 1 1 o
3agaua 6. Hexka a=2014 +——, bh=2015 +—, ¢=2014.2015+———— . CroliHoCcTTa
2014 2015 2014.201¢

Ha 2a°+2b° +2¢° 2abce papHa Ha:

A) 4 B) 8 C) 12 D) 16
3anaua 7. I{udpata Ha eqununMTe Ha uncaoto 23 e:

A)1 B)3 C)7 D)9
3agaua 8. Ako X =75 /27 12 1o x®* e or unreppana:

A) (- 50] B) (0;0,5] C) (0,51 D) &+ 9

33}18‘[8 9. EpOSIT Ha TPUBI'BJIHUIWUTEC C BBPXOBC U3MCKAY JABAHAACCECTTC TOYKH, ITOKAa3aHU Ha

YCpTeIKa €:
[ [ ] [} ®
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ J
A) 198 B) 200 C) 204 D) 220

3agaua 10. IIpaBwieH MHOrobrbJHUK uMa 35 guaroHama. COOpbT OT BIVIKTE Ha

MHOT'OBI'BJIHMKA € PABCH HaA:

A) 1260 B) 1440 C) 1620 D) 1800

3agauya 11. [IpecmeTHeTe CTONHHOCTTA Ha U3pa3a ?L’;L+E 8]. % 1 gla L1 %'La
¢ 2 ¢ : '

3agaua 12. Toukute P u N pasgensat ctpanara BC na DABC na Tpu paBHu yactu,a M e

cpenaraHa AB. Ako BC =3AC namepere | PMN .
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3anava 13. Heka X u y ca uenu uucna u 1+i -l;2 E. Hamepere X+Y.
X 'y Xy

3anaua 14. Ot 729 manku ky6ueta ¢ pazmepu 13 1 31 e mocTpoeH eauH roiasm KyO. ['onemust
Ky0 e nmotorneH B cuHs 00s1. Kojko oT Mankute Kyouera UMaT TOYHO I10 JIB€ CUHU CTeHH?
3anauva 15. [lageHu ca 6 NpbYKH U € TIX € 00pa3yBaH paBHOCTPAHEH TPUBI'BIHUK. [[bIDKUHHTE
Ha 5 ot mpbukute ca 25 ¢cm, 29 cm, 33 cm, 37 cm u 41 cm. Koiako BB3MOKHOCTH MMa 3a
JTBJDKAHATA HA [IecTaTa npbyka’?

3apava 16. IIpenu na nue Bojma enHa egHorbpba kammia cbabpxka 84% Boma. Cien kaTo e
IUJIa BoJa KaMuiiata ceabpika 85% Boma u texu 400 kg. Konko kumorpama Teku KaMmuiara
npenau Aa nue Bojaa’?

3agaua 17. IIpe3 enqun mecen Tpu HEEIM Ce MMaJaT Ha YeTHU AaTtu. KakbB JIeH OT ceqmuuara e
nartaTa 22 Ha TO3U Mecen?

3agaua 18. Hamepere konko ca AByuudpeHuTe 4rcia, KOUTO ce yBenu4aBar cbCc 75% ako ce
pa3MeHsAT MecTara Ha HU(PpPUTE, KOUTO TU CHCTABST?

3agaua 19. MBo ce m3kauBa 1mo Hepadoren| eckaiatop 3a 90 CeKyHIH, a KOTaToO eCKaJaTopPbhT
pabotu, ca My HeoOxoaumu 60 CeKyHAHM, ako TOW HE Ce JBIKH. 3a KOJKO CEKYHIH IIe Ce
n3kaun MBo, ako eckanaTopbT paboTH U TOH ce ABMXKH 10 HETO?

3agaua 20. Hamepere nuneTo Ha TPUBIBIHUKA, 3arpaZieH OT rpadUKUTe HA YpaBHEHHTA

4x+3y =6u 2X+Yy = uopauHaTHaTa OC.

®HUHAJI 2015

3agayal. Axo N=6 4 3 1+% N, croitHoctra Ha N €:

A) 12 B) 15 C) 18 D) 21

3agaya 2. Ako M U N ca [eNu Yucia, Mo-rojieMu ot 1, Kos oT gpodute e Haif-romsma?

A)E B) n+1 Q) n-1 D) n
m m-1 m m+1

3anaua 3. Mecen siHyapH B €[JHa TOAMHA UMaJl TOUHO 4 BTOpHUKA U 4 c60TH. KakbB 1eH oT
cenMmunara e 6w 1 sHyapu B chlllaTa roguHa’?

A) TIOHEAEeTTHUK B) BrOpHUK C) cpsina D) nerbk

3agaua 4. Axo X+y Xy 2u X°+Yy 66Xy 4, croifHocTTa Ha X+ Y e:
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A)4 B) 3 C)?2 D)0

3anaua 5. Konko nporenta ot 90 e paBao Ha 36% ot 707
A) 12 B) 14 C) 18 D) 28

3apava 6. lBan mMoxe na Gosimuca eqHa orpagata 3a 80 munytH, ['eopru s GosaucBa 3a JBa
yaca, a [Ierbp — 3a 4 yaca. 3a KOJJKO MUHYTH TpUMaTa 3aeIHO MOTraT Jia 0osiaucar Ta3u orpaaa?

A) 40 B) 60 C) 90 D) 120

3amaua 7. Kopen kBagparen ot 10.15.2¢ ¢ paBHo Ha:
A) 60 B) 80 C) 80 D) 6000

33[(3‘13 8. Pasnukara ot KBaApPATHUTC Ha ABC MTOCICAOBATCIIHU €CTCCTBCHU YHCJIa € paBHA Ha d.
ITo-mMankoTo OT TE3M JBE UKMClIa MOXKE Jla Ce npeacTaByu BbB BHUAA:

d-1 d+1 d
A)d-1 B) — C) — D) —
) ) > ) 5 ) 5
3amaua 9. Ha geptexxa, ABCD e xBanpat, a M u N ca cpeaute chbOTBETHO D N c
Ha AD u CD. Otnomenuero Ha muiero Ha A DMN kbM numero Ha
gBMN e: : M
A)1:2 B)1:4 C)2:3 D)1:3 A B
3agaya 10. Ha wueprexa, mpaBara BC e rpaduxara Ha y
¢yHKuMATa Y = 711,)( B Axo OA=8, nmuuero Ha TPUBI'BIHUK C
ABCe:
A)8 B) 12 C) 18 D) 24 A o] B

3amaua 11. MBan kapa kona no maructpana ceke 100 km/h. Tletsp, koiiTo kapa B chlara
IIOCOKA € MTOCTOSIHHA CKOPOCT, ro HaaMuHaBa u ciel 10 cexynnu e Ha 100 metpa npex MBan. C
KOJIKO KHJIOMETpa B yac ce 1Buxku [leTsp?

3agavya 12. EnuH yyeHMK M34YMCIMI CPEAHOAPUTMETUYHOTO X Ha 54 yucna. Crien ToBa, KbM
MHO>KECTBOTO Ha Te3u 54 uyucina 100aBUI X W M3YHUCIWI CPEJHOAPUTMETHMYHOTO Y Ha
nostydeHute 55 uucna. Hamepere OTHOIIEHHETO HA Y KBM X.

1

3agaua 14. Yucnara X ¥ Y y10OBIETBOPSABAT TOYHO TPU OT YETUPUTE PAaBEHCTBA

Xx+y $63, x- y #A47, xy=392, 5=8.
y

3agaua 13. [IpecMmeTHeTe CTOHHOCTTA Ha M3pa3a

Komko e croiiHocTTa Ha X ?

3amaua 15. Jlanen e paBHoGenpen Tpubrbanuk ABC, AC= BC, ¢ vren < ACB=40°. Heka
Touka M e BBHIIHA 3a TPUBIBIHHKA, HO BbTpemHa 3a brina BAC. Ako < AMB=20° u
% AMC=30°, namepere ronemunara Ha < ACM .
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3anaua 16. Heka G e meaunieHThpBT Ha TpubrbiHnka ABC u D e mpousBosiHa Touka. Jla
o3HauuM ¢ M u N cpenute crorBeTHO Ha oTceukntre AD u BC. Ako P e cpenara Ha MN,
Hamepete yncioTo K, 3a koeto DP = kDG.

3apaua 17. [IpecmeTHeTe CTOMHOCTTA Ha U3pa3a
1 1 1

1 1 1 1 1
i+d2 2«3 V3 44 Ja 45 J576 V6 # 74 84 8V

3amaua 18. Hamepere 11sU10TO YHCIIO X, aKO € U3BECTHO, Y€ OT YeTUPHUTE HepaBeHcTBA 2X > 70,
-3x > 300, 4x>25u X>5 nBe ca BEpHHU, a OCTAHAJIUTE JIBE Ca HEBEPHH.

3amaua 19. B paBnoGenpenus tpubrbiaauk ABC, AC = BC, e npekapaHa briiomnoyossimara
BD, Di AC. IIpe3 D e nocrpoena npasa |, neprnenaukynspaa sa BD, kosTo npecHua npasute
BA u BC crotBetHO B M 11 N. Ako AD =4, HamepeTte nbmkuHaTa Ha BM.

MA B

3agaua 20. Koako ca BCMYKH CTOMHOCTH Ha @, 38 KOUTO 4YuciaTa x/a -9mu x/a +36 ca nenu?

ECEH 2015

3amaua 1. Axo 1442015 = 2% 3Y onpenenere X — Y.

A) 2015 B) —2015 C) 4030 D) —4030

3apaya 2. Karo pasznenum ecTecTBEHOTO YHUCIO P Ha 6, OCTaThKBT € 2, a KaTro pasJieluM
€CTECTBEHOTO YHCIIO q Ha 6, ocTaThKBT € 3. KOoJIKO € 0CTaThKBT, KOraTo pas3enum p X q Ha 67

A) 0 B) 1 C) 4 D)5

Bagaya 3. Akoa + f = —17 ua.f = 70, Torasa |a@ — B| =
A) 3 B) -3 C)4 D) —4

3anaua 4. Hamepere nudpara Ha JeceTUIIMTE HA YUCIOTO, paBHO Ha

4X5X6X7X..X124x125

5X5%X..X5x%x5
29

A) 0. B) 1 C) 2 D) 5

3amauya 5. Ako ab > 0 ua + b < 0, Torasa croiinocTra Ha u3pasa (a + 2|a|) X (b — |b]) e:
A) 2ab B) —2ab C)ab D)0
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3agavya 6. MHOrobreaHUK UMa noseue ot 40 auaronana. ToraBa OposT Ha CTpaHUTE MY € Haii-
MAaJIKO:

A)9 B) 10 C)11 D) 12

3agaua 7. [lpu pemaBaneTo Ha €HO U CHIIO KBAAPATHO YPAaBHEHHUE TPUMA YUEHULIU TOJYUUIN
pa3Iu4HUA OTTOBOPHU:

[IbpBUAT yUeHUK MOTY4MII 32 KOPEHU uucnara 1 u 2;

Bropust yuenuk: 2 u 3;

Tperusar yuenuk: 3 u 4.

Oxka3zaio ce, 4e BCEKH € ITO3HAJI TOYHO €WH KOPEH Ha YPaBHEHHETO.

Axo xopenure ca a u 8, Torasa (a - )% e:

Al B) 2 C)4 D)9

3agaua 8. Axo @ =1—+3, f=1++/3, konko or uucmata a+f,a—B,af u % ca
panoHaIHu?

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

3amaua 9. Uucnara a u b, ca Takusa, ue uzpasst (a — 1)? + b? — 4b + 3 uma Haii-Maska
CTOMHOCT. Ta3u CTOMHOCT €:

A) -1 B)1 C)2 D) -2

3agaua 10. [IpaBobrbIHUK € pa3felieH ype3 JABE NpPeCcHYalld ce IMpaBH, YCHOPETHH Ha
CTpaHuTE My, Ha 4 T10-MaJIKi IPaBOBI'BIHKMKA, TP OT KOUTO UMaT Juna 3 cm?, 4 cm? u 5 cm?.
Ja ce Hamepu Hail-Mankara Bb3MO)KHA CTOMHOCT Ha JIMIIETO HA YETBbPTHS IPABOBI'bIHUK.

A) 5 cm? B) 3,75 cm? C) 4,25 cm? D) 2,4 cm?

3anauva 11. Kosiko Hali-MHOTO OCTpH BIVIM MOXeE JJa UMa U3I'bKHAJ IECTOBIbIHUK?

3apaua 12. Kosiko ca netuudpenure yncia, KOUTO 3aBbpIIBAT Ha 6 U ce AeT Ha 3?

3agaua 13. Konko ca ecrectBeHuTe unciaa mno-manku ot 2015, kouto MoraT Aa ce NpeicTaBsT
KaTto cOOp Ha JIBE MOCIENI0BAaTEeIHM €CTECTBEHU YHMCIa M KaTo cOOp Ha TP IMOCIIEIOBATEITHU
€CTECTBEHHU 4Kcia’?

3amava 14. 3a KOJIKO [ENIM YMCIa M YMCIOTO paBHO Ha 17 — (n — 3)? e mpocTo uncio?
3agaua 15. Konko Haii-ronsm Opoii kBagpatdera 1 X 1 moxkeMm Aa onBeTuM B KkBajgpar 11 X

11, Taka 4e B HUTO €UH KBajJpar 2 X 2 Ja HAMa TPpH OI[BETEHH KBajapaTyera 1 X 1?
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n—-6 n+l1

3agada 16. 3a K0JIKO LM YKcia N Yuciara PrY u > Ca €THOBPEMEHHO CBHIIO LIEJIH YHrca?

3anauya 17. [1o KoJKO HaYMHA MOTAT J1a CE pa3Npenesar 7 eAHAKBU KPYIIU MEXAy 3 Aera KaTo

BCSIKO JIET€ JIa TIOJIy4H MoHe 1o 1 kpyma?

3anava 18. Hamepere nismoro yucio a, ako v 29 — 12v/5 = aV/5 — 3.

3agaua 19. Toukara D e or menquanara CM Ha TpubrbiHUK ABC, TakaBa ye CD=DM. Axo

Toukara E e npeceuHa Touka Ha npaBara 4D u crpana BC namepere CE:CB.

C

3agaua 20. 3a Kou IPOCTH YKCIa @ U f KOPEHBT HA ypaBHeHUETO —affix + a + f = 0 e 1o

4uCIIo?

3UMA 2016

3amaua 1. Axo (5x — 4)3 = ax® + fx? + yx + § e TexmecTBO, ToraBaa + f+y +6 =
A) -2 B) -1 )1 D) npyr otroBop

3agaua 2. KBagpaTbsT Ha ecTeCTBEHOTO Uncio A ce 3anmucsa ¢ uudpure 0, 2, 3 u 4. Torasa 5. 4

ce 3anucBa ¢ nudpure

A0 23 B)O, 2,4 C) 2,3u4 D) apyr oTroBop

3amaua 3. Axo A% = 22016 x (28 4+ 25 + 1), Torasa Al _

21008

A) 17 B) 33 C) 65 D) 129

3agaua 4. EquH OT BBTpEUIHUTE BIVIM HA TPUBIBIHUK € 70 Tpagyca, a pa3idKaTa Ha JBa OT
BBTPEIIHUTE BIIM Ha TO3U TpUbI'bJHUK € 30 rpamyca. Kosko, cnopen brimre, ca Te3u
TPUBT'BIHULIN?

A) 0 B) 1 C)2 D) 3
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3anaua 5. Ha xBajpartHata mMpexa ca orOenszanu 4 Touku. Konko ThIM BIJIM ce MOTy4yaBatr

IIPY IPECUYAHETO Ha IPABUTE, IPEMUHABALIY [IPE3 BCEKU JIBE OT JaJICHUTE TOUKU?

L 2

L 2
L 2

A) 2 B) 3 C)4 D) npyr otroBop

3agaua 6. M3BecTHO e, ue cOOPBHT Ha MOBEYE OT 2 MOCIEIOBATEIHU eCTecTBeHH uucia e 20.

Konko ca Te3u BB3MOKHOCTH?

A0 B) 1 C)2 D) 3

3anpayva 7. Jluniero Ha paBHOOEAPEH TPUBI'BIHUK C BI'BII 150° u o6enpo 10 cm B k6. cm €:

A) 100 B) 50 C) 25 D) 12,5

3anaua 8.

— Kosiko e yacet? — nonutanu I[Tutarop.

— Jlo kpast Ha JICHOHOIIMETO OCTaBaT JBa IIBTHU IO JBE METH OT BPEMETO, KOETO € MUHAJIO OT
HA4aJIOTO — OTTOBOPHII TOM.

Koako e vacsT?

A) 13 h 20 min B) 13 h 40 min C) 14 h 20 min D) 14 h 40 min

3agaua 9. [Iurep cbOpan 3 mocinenoBaTeIHM HEYETHU yucia U noiaydusn coop A. CTUBBH
cbOpai 3 mocieaoBaTeTHN HEUETHU YUCIIa U MOMY4Yua B. AKo cpej yuciara, KOUTO € ChbOupat
ITutbp uma 1 ot uucnata, kouto e crOupan CTUBBH, TOraBa Haii-rojasiMaTa Bb3MOKHA Pa3iuKa

Ha nojyyeHuTe coopose 4 u B e:
A) 10 B) 11 C) 12 D) 13

3anaua 10. B npaBobrbjieH TPUBIBIHKUK a8 U D ca kareTu, ¢ — XUnoTeHysa, h —BucoyrHa KbM
xunorenysara. Koit coop e no-romasm?

A)a+b B)a+h C)b+h D)c+h

3agaya 11. Ha xonko Hal-MHOro NIpPaBOBI'BIHULIM C pa3sMepu 3 cm X 2 cm MOXEM Ja
paspexeM MpaBOBI'BIHUK C pazmepu 9cm X 11 cm ?

3agaua 12. [To koiKO HaYMHA MOXEM Jia MOJAPEANM 6 YUESHHUIM B PEIUIlA, TaKa Ye JBama OT

TSIX BUHATY J]a ca €IUH JI0 IPYyT?
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3anaua 13. Bepxy cTpanute Ha kBagpata ABCD ca nmocTpoeHn paBHOOEIPEHUTE TPHUBI'bIHULIN

AND u CDM. Axo <AND = «<CMD = 150°, na ce npecmetne <AMB.

D C

A B

3agaua 14. Koiko ca npaBHJIHUTE HECHKPATUMU JIPOOH, HA KOUTO YUCITUTENIST U 3HAMEHATEIIST
ca eCTeCTBEHH yucia cbe coop 417
3apaua 15. Koe e Haii-mankoTto ectectBeHo yucio N, 3a koero mpousBenenuero Ha 13, 17 u N

MOKE aa C€ IpCACTaBU KAaTO IIPOU3BCACHUC HA TPH ITOCIEA0OBATECIIHU €CTCCTBEHU gucaa’?

3anaua 16. [IpecmetHeTe \/3 — 242 — \/3 + 2+/2.
3agaua 17. Jla ce onpenenu oOMKOIKaTa Ha YETUPUBIBIHUKA, TIOTYYEH MPHU MOCIEI0BATEIHO
CBB3BaHE HA CPEIUTE HA YETUPUBI'BJIHUK C TUArOHAIM paBHHU HA 4 CM 1 5 ¢M?

3amaua 18. B Hopmanuus Buj Ha MHorouneHa (20x3 — 15x2 — 20x + 16)2°Y7

cOOpBT OT
KOC(DUITHEHTHTE MPE] YSTHUTE CTENCHU (BKIIFOYUTEITHO U CBOOOIHHUS WICH) € ....

3anpaua 19. Konko e Haii-ronsimata cTOMHOCT Ha yuciioTo N, Taka 4e TBBPICHUETO:

,»Cped 97 npoussonnu yeau uucia sunazu moxce oa ce namepam N wucna, maxka ue pasnukama
Ha 6cexu 08e om msx oa oeau Ha 87

Jla € BSIPHO?

3agaua 20. B xBagpatuerata ca 3anucanu uudpure ot 1 10 9 Besika 1Mo eIuH IbT, Taka ue

IMIPOU3BCACHUCTO

Ja € Hali- rossiMo. Koiko e Hail-rojaeMusT MHOXKHATEIN?
Vxazanue: Yucnomo 10a + b c yugppu a u b, a < b, ce ygenuuasa, ako pazmenum mecmama
Ha yugppume my . Ilpouszsedenuemo (10a + b) X (10c + d), kvoemo a > b,c > d,a > ¢, b >

d, ce ygenuuasa, ako pasmernum mecmama Ha b u d.

IHPOJIET 2016

33).13'-[3 1. Haii-ronsmoro 10 OTPUIATCIHO YHCJIO, KOCTO € PCUHICHUC Ha HCEPABCHCTBOTO

lx| =+/5e:
A) —4 B) -3 C) -2 D) -1
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3anaua 2. COopbT Ha TpH yucia € 222. AKO IbPBOTO OT TSAX YBEIHUYUM C 2, BTOPOTO YBEIUYHM
7Ba I'bTH, a TPETOTO HaMalIMM 2 I'bTH, CE€ IOJy4aBa €IHO M CblIo uucio. Hamepere Haii-

MAaJIKOTO OT TPHUTC YHCJIa.

A) 22 B) 32 C) 42 D) npyr otroBop

3anaua 3. CToitHOCTTa Ha U3pasa

4/(1—@2 H(1-v2)

e:
A)3—2V2 B) —3 — 242 C) -1 D)1
3anaua 4. Ha kos crenen Tpsa6a ga nopauraeM 166 3a na nomyunm 64472

A) 2 B) 6 C) 12 D) 24

3agaua 5. Bupxy OkpbKHOCT ca orOenszanu 8 Touku. Konko e Haii-rozemust Opoit
MPaBOBI'BIHU TPUBI'BIHUIIM C BBPXOBE 3 OT JAaJICHUTE TOUKHU?

A) 24 B) 30 C) 36 D)4

3agaua 6. [Ipeau 2 roqunu 4 e Oui Ha JiBa MbTU NTOBEYE TOAUHU OT B, a peu Tpu TOANHU B e
O Tpu IbTH MO-Myaja oT A. Ha konko rogunu e 4 cera?

A) 12 B) 10 C)8 D)6

3agava 7. 3a KOJIKO €CTECTBEHH YKCIIa N MOXKE Jia ce TBBPAU, 4e 4n + 1 ce nenm Ha 3n + 27
A0 B)1 C) 2 D) noseue ot 2
3amaua 8. OcTaTbKBT IpH Aenenuero Ha 3 + 32 + 33 + .-+ + 32015 4 32016 3 13 e:

A) 6 B) 4 C)2 D)0

3agaua 9. [lo xoKO HaYMHA MOXKEM J1a ITOCTaBUM 26 iuTpa cok B 00mo 10 Oytmiku ot o 1
JUTHP, 3 TUTpa U 5 TUTpa KaToO U3MOJI3BaMe U OT TPUTE BUJA OyTHIKU?

A)?2 B)3 C)4 D)7

Bapaua 10. I'papukara Ha Yy = |[x —al|, KpIETO @ € MapamMeTbp, W KOOPAWHATHHUTE OCH
3arpakaT TPUBIBIHKK ¢ ulle 2 cm?. Torasa Haii- MankaTa CTOMHOCT Ha u3pasa a’ + 2a e

A -1 B) O )1 D) apyr oTroBop
3agaua 11. Ako N u M ca ecTecTBeHHU UHciia, TakuBa ue N X V2 =8+ M=1, IIPECMETHETE
N+ M.

Bagaua 12. (no momueu na sadaua om Hoxan Bymee ocusan npes 16 eex) llenara Ha 9
sS0BJIKM, HAMaJIeHa C IleHaTa Ha eHa Kpylla, Bb3iu3a Ha 13 odenapa, a ueHata Ha 15 xpymm
HaMaJieHa C IIeHaTa Ha efHa s0biKa, Bh3u3a Ha 6 denapa. Konko derapa TpsibBa na 3armiats
3a eqHa sI0BJIKa U eHa Kpyia?

3agaua 13. /[uaronanure Ha Tparell MO pa3ieisaT Ha YeTUPU TPUBI'BIHHUKA, TP OT JIMIIATa HA

kouto ca 4, 6 u 9 k6. cm. OnpeneneTe JIUIETO Ha Tparera.
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A B

3amaua 14. Kosko ca peanrHuTte KOpeHUTe Ha ypaBHeHHeTo X° + |x| = 0?

3apauya 15. Ako A u B ca 4-mudpeHn eCTeCTBEHU YHMCiIa, ONpPEaeeTe KOJKO PEIICHHs] UMa

ypaBHeHuero A — B = 2016.

3agaua 16. Yucnara 187 u 219 maBart eauH U ChIIl OCTATHK 11 TIpH IeIEHUETO HAa €CTECTBEHOTO

gucio x. Koe e uucnoro x ?

3agaua 17. Yerupu neua A, B, C u D TpsabBa ga moapeanm B peauna taka, ye A u B, kakro u C

u D, na ca Bunaru enus Ao Apyr. [1o koiako HaunHa MOXeEM Jla HalpaBUM TOBa?

3amaua 18. Heka a = V2 — 1.

[IpecmeTHeTe COOPHT HA PEHUIIPOYHOTO U HA MPOTUBOIIOJIOKHOTO HA YHCIIOTO d.

3agaua 19. Ako BceKkH OT BIVIUTE HA YETHUPUBI'BIHHUK € CPEIHOAPUTMETUYHO Ha OCTaHAIUTE

TPH BI'bJIa, IPECMETHETE HAN-TOJIEMHUS BI'bII.

3anaua 20. MuorounensT x2 + 5x + 6 ce 3amucBa BbB BUa
AX(x—2)2+Bx(x—2)+C.

[Ipecmetnere cToitHocttTana A + B + C.

®UHAJI 2016
3amaya 1. AKO YHCIIOTO @ € PAIMOHAIHO U YKucioTo b = (2 +a — a?) X V3 +2—aecbupo
palrroHaIHO, TOraBa Haii- MajkaTa CTOMHOCT Ha b e:
A) 0 B)1 C)2 D)3
3agaua 2. Pasrnexmame aBoiikute ectectBenu uncna (1,n),(2,n—1),..,(n—1,2),(n, 1).
Axo cOopbT Ha nu(pHUTe HA YHCTIATa OT BCSKA Tpyma € 23, 1a Ce ONPeIein N.
A) 499 B) 994 C) 949 D) apyr oTroBop
3agaua 3. B uucIOBOTO paBEHCTBO, M3BECTHO KaTO ,,33/a4a Ha HWHAMMCKHUS MaTeMaTHK

bxackapa” BMecTo mocie1HOTO Yrciio e 3anucana OykBara A. Onpenenere A.

\/10+\/ﬁ+m+\/6_=\/§+\/§+A

A)5 B) 6 C)V5 D) V6
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3anaua 4. [IpaBa npe3 Bbpxa A Ha ycniopeauuk ABCD npecuua guaronana BD B Touka M.

Touka M nenu nuaronana BD B oTHomienue 1:2, cuutano ot Bbpxa D. B kakBo oTHoOIIeHHE

npaBara AM paznens ctpanara CD, cuntano ot Touka D?

A) 11 B) 1:2 C)21 D) 3:1

3agauya 5. Axo 3a BCsAKa CTOMHOCT Ha d € U3NBJIHEHO, Ye

a®>+a+1=(@a?>+aa+1) X (a®+La?+1),ToraBaa + 3 =

A)-2 B) -1 C)2 D)4

3agaua 6. COOpBT OT peaTHUTE KOPEHU HAa YPAaBHEHUETO
1+x)xA+x)xA+xH)=1-—x%e:

A) -1 B)O )1 D)2

3agaya 7. Hamepere pa3CTOSHHETO OT MpeceyHaTra TOoyka Ha rpadukuTe Ha (QYHKIHUUTE

y= —2xuy = 3— 3x 10 OpIMHATHATA OC.

A) -3 B)3 C)-6 D)6

3agaua 8. Kagpar u kpbr umar o0mia yact. Jlunero Ha KBaapaTa, JUIETO HAa O0IIaTa 4acT U

JUIETO Ha KPhra ce OTHACAT, KakTo 4:1:17. Konko mporieHTa OT IHMIeTo Ha Gurypara € JIMIeTo

Ha oOmara gacrt?

A)5 B) 10 C) 15 D) 20
Bamaua 9. TIpe3 1808 r. HemckusaT marematuk Kapn I'ayc BbBexIa o3HaueHHETO [x]| U ¢ HEro

O3HaYaBa HAH-TOJISIMOTO IISIIO YHUCJI0, KOCTO HE € IIO-TOJIAMO OT X. Konko ca ecrecrBenute

2
n
4quciia n, 3a KOUTO [ 3

n
] € IPOCTO YKCIIO?

A1l B) 2 C)3 D) moBeue ot 3
3anaua 10. Kosiko ca Toukute (X, Y), YMUTO KOOPAMHATH Ca IIEJH OTPUIIATEITHH YHCIa, U

2x +3y+8>07?
A0 B)1 C)2 D) moBeye ot 2

3agaua 11. Tpusrenauk ABC e paBHOcTpaneH cbc ctpaHa 3 c¢m. Toukmre M, N u P ca
crorBeTHO OT ctpanure BA, AC u CB, u takuBa ye MN_AC, NP1 CB u PM_AB. Mla ce

MNPECMETHE AbJDKUHATA Ha OTCCUKATa AM.
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(V] B

9 16
3agaua 12. [IpecmeTHeTe pa3nukara Ha peaTHUTE YKUCa X U Y, aKO X = ~tyny= m + x.

3apava 13. Beska ot mudpure 1, 2, 3, 4, 5, 6, 7, 8 u 9 ¢ u3non3BaHa 1Mo €IUH IIbT, IIPH
3amucBaHeTo Ha mnernudpeHo, TpunmuppeHo u emaHorudppeno uyuciao. [lomydmno ce Haii-
roJIIMOTO BB3MOXHO npousBeaeHue. Koyko e cOopbT Ha Tpute yucna?

3agaua 14. C xonko Haif-Maxbk Opoil paznuuHu HUGPH MOXKEM J1a 3amuiieM 6 4ucia, KOUTO
IIpH JIEJICHUETO Ha 6 [1a 1aBaT Pa3IMyHU OCTaThIN?

3agaya 15. B HAkos roauHa TpHW TOcienoBarenHu mecema uMar no 4 uemenu. Kouw ca
BB3MOXHHUTE COOPOBE OT JIHUTE Ha TE€3H TPH IOCIICOBATSITHU Mecena’?

3agaua 16. [la ce mpecMeTHE CTOMHOCTTA Ha U3pas3a

1 1 1 1 1
vz T s T A T T v T Teve

3agaua 17. Ot kBaapat cbc ctpana 10 cu u3ps3BaMe OT ABaTa MPOTUBOMOJIOKHU BI'bIa MO

€HO KBaJipaTye, BCSIKO cbC cTpaHa | cm. Ha konko Hali-MHOro NmpaBOBI'BJIHULIU C pa3mepu |

CcM Ha 2 cmM MOeE Jia pa3pekeM noiaydeHara ¢purypa?

3agaua 18. [IpecMeTHeTe MPOU3BEICHUETO HA PEATHUTE KOPEHU Ha YPABHCHHETO

X+ DX x+2)X(x+3)X(x+4)X (x+5)=120.
3amaua 19. Axo N e 110 YKCII0, KOJIKO ca BE3MOYKHHTE OCTaThIU NpH Aenennero Ha N* na 5?
3apaua 20. [Ty6nukara, cecrosmia ce ot 200 yoBeka, MpUBETCTBANIA TpUMaTa MycKeTapu AToc,
IToptoc u Apamuc. Apamuc ce pbkyBain c¢bc 130 yoBeka ot nmybnukara, [loproc — cbe 140, a

Apamuc — cbc 150. Haii-manko ¢ KoJIKO 4oBeKa OT ImyOJMKaTa ca ce pbKyBalu U TpuMara?

8 KVIAC: ECEH 2016
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3agaua 1. Haii- ronsamoro cpen uucnara (—2)2, 272, (=3)% u 373 e

A) (—2)? B) 272 C) (-3)3 D) 373

3agaua 2. [lnec e Bropauk. Koii aeH oT ceqmunara mie € cien 366 IHU, CAUTAaHO OT yTpe?

A) BTOpHUK B) cpsina C) 4eTBBpPTHK D) nerbk

3agaua 3. Hamepere Opost Ha YeTHpUIIMPPEHUTE YKCIa, KOUTO CE 3allUcBaT caMo ¢ nudpure 2
u 3, u kouTo ce AensaT Ha 12 (¢ ocrarsk 0).

Al B) 2 C)3 D) noseue ot 3
3amaua 4. Axo |2x + 1| + |4x? — 1| = 0, npecmernere 2x — 1.

A)0 B) 2 C)-2 D)1

3anaua 5. Koako e 6posr Ha usnbkHanute N-proaaunu (N = 3), cOOpBT OT BIVIMTE HA KOUTO €
no-mMairbk ot 9 999 rpamyca?

A) 55 B) 56 C) 57 D) 58

3agaua 6. Amdutearsp ce cherou oT 20 pena. Ha Haii-6mmskus 1o ciieHara pex nma 10 mecra.
Kosko 3putenu morar jia 3aemMar BCHYKHA MECTa, aKO BCEKH PEJl MMa C €IHO MSCTO MOBEYE OT
npeaxoaHus?

A) 195 B) 290 C) 390 D) 300

3amaua 7. OT Tpu KBajapara CbC CTpaHU B caHTHMeTpH &, b u € (@ < b < C) ¢ oOpa3yBana

(1)Hrypa, KaKTO € IIOKAa3aHO Ha 4YCpTECiKa.

HN3pasere upes a, b u C paznukata Ha cOOpa OT OOMKOJIKUTE HAa TPUTE KBAJIpaTa U OOMKOIIKATa
Ha oOpa3yBaHara (urypa?

A)3a+3b+c B)3a+b+3c C)a+3b+3c D) apyr otroBop
3agaua 8. Konko ca npoctute uncia, KOUTO JEJIAT YUCIOTO PaBHO Ha

2+l 4 pnt2 4 on+3 4 on+4 ak0 N e eCTECTBEHO YHCIIO?
A1l B) 2 C)3 D) noseue ot 3

3agaua 9. [IpaBobreaauk 8 ¢m x 18 ¢m moxe na Obae pasaeneH Ha 1Be GUTYpH, OT KOUTO
MOXe J1a ce criaodu kBajpar. [IpecmeTHeTe 0OMKOIKaTa Ha TO3HM KBaJIpar.

A) 52 cm B) 48 cm C) 24 cm D) 144 cm

3agaua 10. /Isama Opata 4 u B umar o6mo 43 6on6oHa. Ako A mojmapu Ha cecTpa cu 5
0oHOOHa, a B — 13, Torasa A me nma 2/3 ot ocrananute 6oH00HH Ha B. Konko 0oHOOHA € nMan
B HA4anoTo A?

A) 10 B) 15 C) 20 D) 45
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3anaua 11. Hamepere nocnennara mudpa Ha pasnukara 32016 — 42017,

3agauya 12. Hamepere Hali-MaJKOTO €CTECTBEHO YHMCIO, KoeTro ce aenu Ha 2017, a mpwm
nexenuero Ha 2015 maBa octathk 4.
3anava 13. [IpaBobIr'bIHUK A € pa3ps3aH HA YETUPH NMPaBOBI'bIHUKA. JIUllaTa Ha TpU OT TAX, B

KeadpamHu canmumempu, Ca IOCOYCHU HA YCPTCIKA.

24

Kounko keadpamnu canmumempa € nuueTo Ha NpaBObI'bIHUKA 47

3apauva 14. Konko Haif-manko uyucia ot yucnara 1, 2, 3, 4, 5, 6, ..., 18, 19 u 20 tpsabsa na
ObaaT n30paHy Ha CITyyaeH MPHUHIUII, TaKa Y€ Cpej TAX Ja uMa 2 ncia ¢be coop 30?7

3agaua 15. B m3paza 1111 + 11 npemectnnu eqna uudpa u ciieq NpecMsITaHETO Ha TTOTyIeHUS
u3pa3 MOJy4MIM Hail-MaiKkoTo Bb3MOXKHO uncio. Koe e 10?

3anaua 16. Hamepere Hali-mMaznkaTa I1s1a IOJIOKUTENIHA CTOMHOCT HA MapaMeTbpa d, 3a KOSITO
ypaBHeHHeTo a X (ax —5) = 9x + 15 uma 3a peuieHue 110 4ucio.

3amaua 17. B N miaiiru numa s0baku (HsMa miaira 6e3 s0biku). BbB Besika maiira nuMa Haid-
Manko 1 si0pika u Hali-mHOro 80 s0BJIKH. Hamepere Haii-mankara croiHocT Ha N, 3a KOSTO
BHHAru UMa 3 IIalru ¢ paBeH Opoil IOBIKH.

3agaua 18. CpemnaTta BB3pacT Ha MEH, MamMa W TaTko € X roauHu. Omnpenernere Ha KOJKO

TOAWHU € CECCTpa MU, AKO Cp€IHATA Bb3PACT HA MCH, MaMd, TaTKO U CECTPpa MU €

1,5x 4+ 6
2

3anaua 19. Heka n e ecrectBeno uncio, N > 2. Kosko ca ectecTBeHUTE YUCiIa, KOUTO Ca TOUYHH
KBaJIpaTH U ca OT UHTEpBaja

(n?,4n? — 4n + 1)?
3agauya 20. JIBe OT cTpaHUTE HAa TPUBIBIHUK UMAT IBIDKMHH ChOTBeTHO 8 CM m 10 cm. Ot
BHCOYMHHUTE, CIIyCHATU KBbM TAX, €AHATa € ¢ 2 CM mo-abiara ot apyrara. IIpecmerHere Haii-

roJICMUA bI'bJI HA TO3U TPUBI'BJIHUK.
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8 KJIAC: 3UMA 2017

1
0,1(6)+=
3agaua 1. CroliHOCTTa Ha U3pasa 0(1—6)§ € HeChKpaTuma Jpo0 CbC 3HAMEHATE:
) +3
3
A) 33 B) 98 C) 2 D) npyr otrosop

3agaua 2. Keagparst ABCD u TpubrbaHUKBT ABE ca paBHOJMLEBU U MMAT jule 16 KB. cM.
Koe oT nmocodyenure uncna € Bb3MOXKHO /1a € pa3CTOsSHUETO OT ToukaTa E no npasara DC B
CaHTUMETpHU?

A) 2 B) 4 C) 6 D)8

3apgauya 3. Koe e ecrectBenoro unciao N, 3a KOeTo OposSIT Ha €CTECTBEHUTE YMCIa, KOUTO ca
nenuteny Ha 22 X 32 X 5V ¢ 99?

A)8 B)9 C) 10 D) 11

3amaua 4. Koe e paiioHaIHOTO YHUCIIO d, 32 KOSTO CTOMHOCTTA Ha M3pa3a

V4 — 2V3 4+ aVi2 e CBIIO PAIIMOHAIHO YUCIIO?

A)-1 B) -0,5 C)0,5 D)1

3agaua 5. Konko ca TpUbI'bJIHULUTE, HA KOUTO U TPUTE BbpXa ca Cpell AaJeHUTe 6 TOuKn?
Ae
Xe Be Ye

Ze Ce
(Toukume A, B u C neaxcam na eona npasa, moukume X, B u Y cvwo nexcam na eona npasa.)
A) 20 B) 18 C) 16 D) 12
3agaua 6. Konko ca gBynudpennte ducia ab, 3a KOUTO CTOHHOCTTA Ha H3pa3a
(ab)? — 22 X ab + 117 e npocTo uncio?
A1l B) 2 C)3 D) moseue ot 3
3agaua 7. Toukara D e ot crpanara BC Ha TpubI'bdHUK ABC u 1 aenu B oTHoueHue 1:2
cunurtano ot Bbpxa C. IlpaBara AD npecuua meauanara CM Ha TpubI'bdHUK ABC B TOUKaTa E,
kosiTo genu CM, cuutaHo ot Bbpxa C, B OTHOLIECHHUE:!
A) 2:1 B) 3:2 C) 23 D) apyr oTroBop
3agaua 8. Jlersmo sito or X maruuu. Ha mepBOTO €3epo KarHaiu % natuny. B oaroro

Y+1
octanamu Y matumy. Ha BTOPOTO €3€pO KallHAJIN T natuiu. B aT0oTO OCcTaHanu Z natuiy. Ha

Z+1
TPETOTO €3€PO0 KallHAJIA T naTunu. N Taka Beue BCHYKH naTugu OT ATOTO oum KarHaJiu.

Konko ca 6mim nmatuuure B ATOTO?

A)7 B)8 C)9 D) 10
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3anaua 9. [IpecmerHeTe cOopa Ha HANW-TOIAMOTO MOJOKUTEITHO U HAN-TOISIMOTO OTPHULIATEITHO
YHCII0, KOMTO Ca PELICHUS Ha YPaBHEHHUETO ||x| - 3| = 1.

A) —6 B) -2 C)o D)2

3agaya 10. Koe or mocodenute umcia Moxxke J1a ObJe CTOHHOCT Ha AMCKPUMHMHAHTAaTa Ha

KBaJIPATHO ypaBHEHUE C IIETU KOCPUIIUCHTU?
A) 1003 B) 1002 C) 1001 D) 999

3agaua 11. [IpousBegeHneTo Ha TPU MPOCTU YHUCIA € CEAEM IbTH MO-TOJSIMO OT cOopa UM.
Komnko e c6opbT um?

3agaua 12. Hanmcax HSKOJIKO YMCa, 32 KOUTO € U3BECTHO Y€ MPOU3BEIeHUETO UM He ¢ 0 u ue
BCsiko OT Tax € 0,2 oT cOopa Ha octaHanuTe yucia. Koiako yucia csM Hamucan?

3agava 13. CripssiMo mpaBOBI'bIHA KOOPJMHATHA CHCTEMa TPUTE BbpXa Ha TPUBI'BIHUK ABC

umar koopaunatu: 4 (0; 4), B (2;3), C (3;0). [IpecmerHere nuiiero Ha TpubrbIHUK ABC.

3apaua 14. Ako /y2 — 6y + 9 = 3 —y, npecmernere /y2 — 10y +25 +3 +y,
3agaua 15. Koe e Hali-MaJIKOTO €CTECTBEHO YUCIIO X, 3a KOETO € U3IIbJIHEHO HEPABEHCTBOTO
1 1 1 1
+ + +
V2++v3 V3+V4 V4+V5 V5+46

3amaua 16. Axo 1 u (- 2) ca pemenus Ha ypasHeHHeTo x* + b X x? + ¢ = 0 ( X € HEU3BECTHO,

-X<0?

b u ¢ camapamerpu), 1a ce HAMEpH pa3IMKaTa Ha HAl-TOJIEMHS M Hali-MaJIKUsi KOpeH?

3agaua 17. [lanen e m3mpkHan 4eTHpUbIBJIHUK ¢ 1 008 paznuyHM TOYKHM BHB BHTPEIIHOCTTA
My, HUKOHM TPH OT KOUTO HE JIeXKaT Ha eJHa mpaBa. Toil e pa3ps3aH Ha TPUBI'BIHUIIN, BCEKHA OT
BBPXOBETE HAa KOUTO € WM BPbX Ha JaJeHUs YeTUPUBIBIHUK WK € Hikos oT fajneHure 1 008
Touku. Hali-MHOT0O KOJIKO TpUBI'bJIHUKA MOTAT Jla e MOJIydar clie/l TakoBa pa3ps3BaHe?
3agauya 18. AKo BI'BIBT NPHU €MH OT BHPXOBETE HA METOBI'BIHA 3Be31a € 30 rpagyca, KOJKO

rpagyca e cOOpbT Ha OCTaHAJIUTE YETUPHU bI'bja Ha 3Be3aara’

N? N?
3agaua 19. Konko ca ecrectBenute uncia N, 3a KOUTO U <M ca TpuIUQpeHu yncna?

3apava 20. Konxo ¢yHTa TeXaT BCHUKUTE NET YyBajia, ako IbPBUAT U BTOPHUS Texar o010 7
(dbyHTa, BTOPUAT U TPETHAT - 9, TPETUAT U YeTBBPTUAT — 11 (yHTa, YSTBBPTHAT U METHAT — 8

(dbyHTa, IBPBUAT , TPETUAT U neTUAT — 10 dpyHTa?
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IMPOJIET 2017
3agaua 1. Ako 102 x 1/0,0121 = 11, npecmernere M.
Al B) 4 C) 6 D) npyr otroBop
3agaua 2. Ako a + b =+/2 ma X b = 0, mpecMeTHeTe YNCIEHATa CTOMHOCT HA U3pa3a
(a —v2) x (b —+2) = (a+V2) x (b +2).
A) 4 B) 2 C)-4 D)-2
3anava 3. Ako p, J 1 I ca MPOCTH Yucia, TakuBa uye 51 + p =6 + q = 22 + r, mpecMeTHETe
p+q+r.
A) 80 B) 81 C) 100 D) ue mose na ce onpenenn
3agaua 4. Konko ca paBHOOEIPEHUTE TPUBIBIHUIM ChC CTPAHU ILEIH YUCIIA CAHTHMETPH H
obukonka 10 cm?
A0 B)1 C)2 D) moBeue ot 2
3amaua 5. Uetnpubrbaaukst ABCD e tpamnen ¢ ocHoBu AB u CD (AB > CD). lnaronanure
AC u BD ce npecnuat B Touka O, a jmnara Ha TpubrbaHUIUTE AOD 1 COD ca choTBETHO 6

cm? u 4 cm?. Konko cm? e nuuero Ha Tpanena?

A) 19 B) 25 C) 36 D) 49
3anauva 6. Kos e Haii-rojsmara cToifHOCT Ha M3paza 2x — x2?

A) 10 B) 11 C)1 D) 2
3agaua 7. Konko Hail-MHOTO ca npeceyHuTe Toukd Ha 10 mpaBu B paBHUHATA?
A) 25 B) 30 C)35 D) 45

3apaua 8. Axo 0 < x — 1 < 9, onpenenere Opost HA LENUTE OTPUIIATEITHH CTOMHOCTH, KOUTO
rpruema uspasza 2 — ’2—6

A0 B)1 C)2 D) moBeue ot 2
3amaua 9. 3a KOJKO IENM CTOWHOCTH Ha MapaMmeThpa a ypaBHeHHeTo ax’ — 6x +1 =0 ce
YIIOBJIETBOPSIBA CAMO 32 €JHO YHCIIO X?

A)0 B)1 C)2 D) moBeue ot 2
3apaya 10. [la ce mpecmerHe aMueTo Ha Qurypara, KOATO € 3arpajaeHa oT rpadukara Ha
byHKUMATa Y = |X — 2| ¥ KOOPAMHATHHUTE OCH.

A)l B) 2 C)4 D) 6

3agaua 11. Axo BCeKkM y4acTHUK B €AMH IIaXMaTeH TYpPHUP U3HUrpae 1mo | mapTus ¢ BCHUUKU
Y4acTHUIH, Iie ObaaT u3urpanu oomo 66 naptuu. Konko ca yuactHumure?

3amaua 12. Kou ca kopeHure Ha ypaBHeHHETo x2 X |x — 3| — 2 X |6 — 2x| = 0?

3agaua 13. Toukure M, N, P u Q ca cpeau crorBetHO Ha ctpanute AB, BC, CD u DA nHa

getupubI'bIHUKa ABCD. Axo yetupubrbTHUKBET MNPQ e mpaBOBI'bJIHUK M ITUAroOHAJIUTE Ha
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yetupubr'biaHuka ABCD ca paBHu Ha 4 CM u 8 CM, 1a ce MpecMeTHE JIMIETO Ha PABOBI'bIHUKA

MNPQ.

B

3agauva 14. Yucnara a, b, ¢, d, e u f ca pasauuHu eI MOJOKUTEIHU YUCIIA, a YUCIOTO X €
TakoBa,ue X=a+b+c=d+e+f
[Mpecmernere a + b + ¢ + d + e + f 3a Haii-Masnkara Bb3MOKHA CTOMHOCT Ha X.
3apava 15. Akoa # bua X b > 0, npecMeTHETe CTOWHOCTTa Ha M3pa3a

V& -\
3apava 16. Ako pazaenum 98765432 Ha 8, ko nmudpu HIMA Ja U3MOI3BaMe MPU 3aITMCBaHE HA
YacTHOTO?
3agmaya 17. Ha nbckara ca 3ammcaHM e€CTECTBEHUTE yuciia oT 1 go 11 BKIIIOUHTEIHO.
VYdeHunuTe B Kjlaca UTrpasiT Ha CJICJHATA UIpa: €UH YYCHHUK M3JIU3a Ha JIbCKaTa, U3TPHBA JIBE
OT YHClIaTa U Ha TIXHO MSCTO 3amucBa cOopa uM, HamasieH ¢ 1. Ciieq ToBa M3IIM3a BTOPH
VYEHUK M TPaBH CHIIOTO C YHCIaTa Ha Jabckara. [locnme m3nmu3a TpeTw ydeHuWK u T.H. Urpara
MPOIBJDKABA, JOKATO HA JIbCKAaTa OCTaHE €IHO 4uciio. Koe e 4uciioTo, KOeTo € OCTaHalo Ha
IbcKaTa’?

3amaua 18. J[Ba oT KOpeHHTE Ha OMKBaapaTHOTO ypaBHeHue x* — ax? + b = 0, kpaeTo a u b

ca mapametpu, ca V2 u (-v3). Jla ce mpecmerHe a — b.

3amaua 19. 3a KoNKo 1N CTOWHOCTH Ha IMapaMeTbpa d, ypaBHeHneto x2+10—a? =0
HsIMa peleHue?

3agaua 20. danen e tpusreiaauk ABC. Ilpe3 nBa HeroBum BBpXa ca IMOCTPOSHH NpaBH,
IpecHYaly MPOTHBOIOIOKHATE CTpaHu. [10 TO3W HAYMH TPUBTBIHHKBT € pasjeneH Ha 12
HernpecHyaiy ce yacTu. Axo noctpouM 99 mpasu npe3 enuHus Bpbx U 999 npaBu mpes3 apyr

BPBX Ha KOJIKO 4aCTH 1€ pa3aciinM TpI/I’bl"'LJ'IHI/IKa?
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MATEMATHUYECKA IHADETA 3A 8. KIIAC- ®PUHAJI 22 IOHH 2014 T'.

Omeosopume Ha 6csika 3adawa ca ckpumu noo cumeoiume @, # , u u nomAenume
pe3yimamu ce U3Noa36am npu pewlasaHemo Ha ciedsawama 3aoaya. Bcexu ombop nonvisa

00w ManoH.

3amaua 1. Haii-mankara cToiiHocT Ha u3pasa  x2 —4xy + 5y —4y +8 e @. Jlace
Hamepu @.

3anaua 2. B tpanena ABCD c ocHoBu AB u CD, AB > CD, nuaronanute ce mpecudyar B TOYKa
O. Axo nunara Ha Tpubrbaaumute ABO u COD ca cvotBeTHo 9 cm? u @ cm?, Torasa
nunero Ha Tpanena e # cm?. Jla ce Hamepu #.

3amaua 3. 3a KOJIKO ecTeCTBEHHU yucia & € ypaBHeHHeTo x2 — # - x + & = 0 uMa panuoHaIHu
kopenu. Jla ce Hamepu &.

3anaua 4. B kBaapar ca pasnoyniokeHn & Touku. To3u KBaapar Ie MOKeM Jia pa3pekeM Hai-
MHOTO Ha § TpubI'bJHULMU. [la ce Hamepu §.

3anpaua S. B octpobrennus TpubrbiHuK ABC brba A e § rpagyca. Ako AA; u BBj ca
BHUCOYHMHHU Ha TO3M TPUBI'BIHHK Ja ce onpeaenu proj CB1A;, ako vroa C e (3. §) rpaayca.
OtroBopbT 03Ha4aBame ¢ *. Jla ce Hamepu *.

MATEMATHUYECKA HIA®ETA 3A 8. KIAC- ®PUHAJI 1 FOJIM 2015T'.

3agaua 1. Yucnara a, b u C, ca ey 1 TakuBa, Y€ MHOTOYIEHBT

(x—a) X (x —2) + 3 epasen Ha (x + b) X (x + ¢). CoopbT UM ¢ @. Jla ce onpenenu @.

3ajgaya 2. AKo x € 4HCII0, KOSTO € Io-MaJiko oT (@, Hali-rojIsiMaTa Iisij1a CTOMHOCT Ha u3pasa

|x + 2| + |5x| — x? e #. Jla ce namepu #.

3agaua 3. B elH MHOTOBI'BIIHEK C # BbpXa ca nafeHu # Touku. Tol e pa3ps3aH Ha
HenpecHyaliy ce & TPUBI'BJIHULN C BBPXOBE JIaJ€HUTE TOYKU U BBPXOBETE HA MHOTOBI'bJIHHKA.

Z[a CC onpeaciin Hali-rojisMara Bb3MOKHA CTOMHOCT Ha &.

38[{3‘[3 4. BpOHT Ha Pa3jiIMYHUTC €CTCCTBCHU YUCJId, KOUTO Ca ACIIMTCIN HA YACIOTO 4& +

48+1 4 4&+2 o 8  Onpenenere §.

3anaua S. Cpen §+1 uncna BuHaru uma *4ymcia, KOUTO MPH JACJIICHUETO Ha 8 JaBaT €IHU U

chlllu octarbiy. [a ce onpenenu *.

MATEMATHYECKA IIA®ETA 3A 8. KIIAC- ®UHAJI 2 IOJIN 2016 I'.

33[{3‘[3 1. Haii-MankoTO 9€THO €CTECTBEHO YK CIIO a, 3a KOCTO YPAaBHCHUCTO

||x - 20| - 16| = a — 1 uma TouHo a8e pemrenus € @. Onpenenere @.
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3agaua 2. Jla ce HamMepu Gpost # Ha ecrectBenute yncna N, Takusa e V@ < N < v/1224.
3anaua 3. B DABC ctpanara AB e pa3aenena Ha 5 paBHu yactu. [Ipe3 ToukuTe Ha aAeleHue ca
MOCTpOeHH TpaBH, ycnopenHu Ha AC, OoT KOUTO ce moiyyaBaT 4 OTCEYKH C Kpaulla BbPXY
crpanute AB u BC Ha TpUbrbJIHUKA. AKO COOPBT Ha TE€3H OTCEUKH € # CM, Ja ce MpecMeTHe
KOJIKO CAHTUMETpa € AbJbKuHaTa Ha cTpaHata AC. OTroBopbT 03HauaBame ¢ &.

Ompenenere &.

3agaua 4. CO0pbT Ha HU(pUTE HA YUCIOTO paBHO HA 9 + 99 + 999 + --- + 999 .. 9 e §. llace
&

HamepH §.
3amauya 5. Or eaHakBUM Ha BUJ § MOHeTH ejiHa ¢ QammuBa (mo-jekara). 3a Ja OTKpUEM

@aanBaTa MOHETA 4YpE€3 BEC3HU, LIC Ca HU HYKHU Haii-Manko * IMPCTCTJIAHUA. HpeCMeTHeTe *,
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OTIrOBOPH

8 kiac
3agaua | Ecen 3uma IIpojer | ®unan | Ecen 3uma | IIposer | ®unax

2013 2014 2014 2014 2014 2015 2015 2015
1 B A C B D D C D
2 B B C A D A C B
3 B A C D D C C C
4 B C B B A B D C
5 D A A A C C D D
6 B B A B D D B A
7 |B A B A A C C A
8 A C C C C C A B
9 D B D B B A B D
10 D B B D B A B C
11 |C B B 18117 | 106 1.8 1008 136
12 D C B S/I2 1 12 90 1
13 |D B C 240 8 55 6 1/2
14 |C B B y=X |1 12 84 56
15 C A C 140 rectangle -2 3 120
16 72 0 15 240 1 35 375 3/4
17 |12 0 10 2 1:7 2 Saturday 2
18 4026 2 4 40 2 h 30 2,520 4 6

min

19 |5 0 4 141 12/7 0:2:6 36 8
20 22 9: 81 24 36 8 9 3 3
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Ecen 3uma IIpoaer | ®unan | Ecen 3uma IIpoaer | ®unan
Janaua | 2015|2016 | 2016 | 2016 | 2016 | 2017 | 2017 | 2017

1 c c B A A B A
2 A B B D D B C
3 A A C C A C A
4 A C B A C B C
S B D A A A B B
6 c B D A C A C
7 c C B B D D D
8 C A D A C A C
9 A c B A B D C
10 D D B C B C B
1 3 16 3 2 3 15 12
12 5or

3000 240 2 4034 6 2;-2;3

(-5)
13 336 60 25 | 77283 | 56 25 8
14 3 20 2 2 16 8 22
15 1 umu -
66 600 6984 | 89,90 | 122 2 .

16 0 _ 5 16 5 2 4 Ou8
17 15 9cm 8 48 161 | 2018 56
18 2 1 2 0 12 150 -1
19 13 13 90 2 n-2 2 7
20 2:2 941 30 20 90 20 | 100000
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OTBOPHO CBCTE3AHUE - MATEMATHUYECKA INADPETA

T'oguna
2014 | 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021

3amaya

1 4 2 18
2 25 7 30
3 12 19 15
4 26 156 27
5 76 20 3
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