MuHncTEPCTBO HA 0Opa30BaHMETO, MJIAJIEXKTa 1 HAyKaTa

60. HanmmonayjHa oJauMIIMaga Mo MaTeMaTHuKa

Obaacren kpbr, Bropu nen, 13 maprt 2011 r.

Tema 3a 9. KJ1aC

Sajmaua 4. Jla ce HaMepsaT BCHYIKN CTONHOCTU Ha peaJTHUTE TapaMeTpu a u b, 3a
kouto noyuuoMbt f(x) = 2t + 2% — (a? — 1)2? + 2abz + a* — a — 6 ce nenu nHa
noymuoMa g(r) = 1?2 — a?.
Bamaua 5. Heka T e MHOXKecTBOTO OT Bcuukn Tpublbaauiu ABC ¢ paaunycu r
U T, ChOTBETHO Ha BIIMCAHATA OKPbXKHOCT U HA BHHITHOBINCAHATA OKPbHXKHOCT
cpemy Bbpxa A, KbIeTo r u r, ca (PUKCHPAHW IMOJOXKUTETHN dncia. [la ce
JIOKazKe, Je:

a) BCUYKHU TPWbI'bJIHUIU B 1" UMAT €JIHA U CbIA JIbJKIHA HA BUCOUMHATA OT
Bbpxa A;

6) u3MeXK/Iy BCUYIKN TPUbI'bJIHUIM B T Hall-MAJIKO JIUIE UMa TO3H, 3a KOWTO

AB = AC.
3agadga 6. Exna peauiia or ecrecTBeHN YNUCIA X1, X, . . ., L) C€ Hapuda n-1o0pa,
AKO T1 < T9 < --- < xp, <nux;—1ice gean Ha 3 3a Bcgko ¢ = 1,..., k. Heka a,, e

OposT Ha n-aobpute peauiu 3a GUKCHPAHO ecTecTBeHO Umcyao n. Jla ce mokake,
qe YUCJOTO (ypyg — Op CE JIEJTA Ha 3.

Bpeme 3a paboma: 4 waca u 30 MuUHyTH.

3a esnpocu: 02 979 2806 (Ilerwbp BoitBasrenkon).



MuHncTEPCTBO HA 0Opa30BaHMETO, MJIAJIEXKTa 1 HAyKaTa

60. HanmmonayjHa oJauMIIMaga Mo MaTeMaTHuKa

Obaacren kpbr, Bropu nen, 13 maprt 2011 r.

Tema 3a 10. KJ1ac

3ama4ga 4. Jla ce peru HepaBeHCTBOTO

\/1—3x—\/12—8x>\/—x2—3x—|—4.

Bama4da 5. Heka T e MHOXKeCTBOTO OT Beu4ukn Tpublbiaunu ABC ¢ pagnycu r
U T, CbOTBETHO Ha BIMCAHATA OKPBHKHOCT M HA BBLHITHOBIMCAHATA OKPbXKHOCT
cpemy Bbpxa A, Kblero r u r, ca (PUKCUPAHH IOJOXKUTEIHH ducia. [la ce
JIOKazKe, Je:

a) BCUYKHU TPUBI'bJIHUIU B T nMaT €JHa 1N Cblla ABbJIZKNHA Ha BUCOYMHATa OT
Bbpxa A;

6) u3MeXK/Iy BCUYKU TPUHI'bJIHUIM B T Hall-MaJIKO JINIEe UMa TO3H, 3a KOWTO

AB = AC.
Sagaua 6. Ejgna peaunia o ecTecTBeHU 9nCIa T, To, . . . , L C€ Hapuda n-100pa,
AKO T < T9 < --- < X, <nux;—1ice e Ha 3 3aBcgko i = 1,...,k. Heka a,, e

OpodaT Ha n-100puTe pejauly 3a (PUKCUPAHO ecTecTBeHO duco n. Ha ce mokake,
Je YUCJ0TO (pyig — Ap CE JIETN Ha 3.

Bpeme 3a paboma: 4 vaca u 30 MunyTH.

3a esnpocu: 02 979 2806 (Ilernp Boitsarenkos).



MunucrepcTBo Ha 00pa30BaHUETO,

MJIaJEe2KTa 1 HayKaTa

60. HanmonaysiHa oJimMIIMaJa Imo MareMaTuKa

Ob6gacren kpbr, Bropmn aen, 13 mapt 2011 1.

Tema 3a 11. KJ1acC

Samaua 4. Kojko Hail-MaJIKO MTOJIMHOXKECTBA C TPU €JIeMEHTa Ha MHOYKECTBOTO
A={1,2,...,8} TpabBa ja ce uzbepar TaKa, ue BCEKU JiBa ejeMeHTa Ha A 1a
ca €IHOBPEMEHHO €JIEMEHTH Ha IIOHEe eHO OT M30paHuTe MHOKECTBA!

Samaua 5. /la ce namepsar scuaku dyakiun f : R — R takusa, de 3a npous-
BOJIHU T, ¥, Z, € U3II'bLJIHEHO HEPAaBEHCTBOTO

(f (@) + fly) = 2f(xy)).(f (2) + f(2) = 2f(22)) = 0.

3agava 6. /lageno e ecrecrBeno uuciio a. a ce mokazke, e MHOXKECTBOTO
2011
OT TIpOCTUTE JieuTe/ld Ha pepunarta {r,}5%,, 3a kodarto z, = n®> —a? e

Oe3KpaiiHo.

Bpeme 3a paboma: 4 qaca u 30 MunyTu.



MunucrepcTBo Ha 00pa30BaHUETO,

MJIaJEe2KTa 1 HayKaTa

60. HanmonaysiHa oJimMIIMaJa Imo MareMaTuKa

Ob6gacren kpbr, Bropmn aen, 13 mapt 2011 1.

Tema 3a 12. KJ1ac

amaya 4. Yerupubrbanukbr ABCD e Boumcan B OKpPbBXKHOCT, KaTo
J BAC < 90°, ¢ ABC # 90° u touka M e cpena na AC. [la ce nokaxe,
qe ¢ BMD =2 4 BAD ToraBa u camMo TOraBa, KOraro € M3II'bJIHCHO PABEHC-
tBoT0 AB.CD = AD.BC.

Bamaua 5. /lazenn ca ecrecrBenn uncian u k, 3akouton > 3ul < k < n—2.
B rpyna or n doBeka mma TO4YHO k JIBOIKH XOpa, KOUTO ce Io3HaBar. a ce
JIOKaxke, de OT Ta3u rpyla Morar ja ce msdepar n — k + 1 doBeka, JBama OT
KOWTO Ce T03HaBaT, KATO BCEKHU OT JiBaMaTa IO3HATU HEe ITO3HABA HUKOW OT
ocraHajure n — k — 1 or uzdbpanure.

Bamaua 6. Heka Rt e MHOXKECTBOTOTO Ha IOJIOXKUTEIHATE peaaHn ducia. a
ce JIOKazke, 9e 3a BCAKa HeKoHcTanTa gyHkiua f : RT — RT cnbmecrsysar
qncnaa x,y u z > 0, 32 KOUTO € U3I'bJIHEHO HEPABEHCTBOTO

(f (@) + fy) = 2f(zy)).(f(z) + f(2) = 2f(22)) < 0.

Bpeme 3a paboma: 4 vaca u 30 MuUHyTH.
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