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56. PermybmkaHcka oimMnmnaga mo MaTeMaTuKa

Oo6siacten kpbr, 14-15.04.2007 r.

yC.T[OBI/ISI, KpaTKM1 pelmieHnd 1 Kpurepum 3a OleHsABaHe

Ha 3aJa4dmuTe 3a 9. kJjac

3amaya 1. Jla ce peru ypaBHEHUETO

Vr—3+V7—x=2%—10x + 23.

Pewenue. Ypasuenunero nma cMuchi npu x € [3,7]. Jlecuo ce Buxkma, e r1 = 3 u
T9 = 7 ca pelleHus.

Heka z € (3,7) u na 3anmireM ypaBHEHIETO BbB BUA

Vr—3+VT—2=2—(z-3)(7T—2).

Tbit KaTo (\/x—3—|—\/7—x)2 =44 2/(x=3)(7T—2) > 4 upn = € (3,7), umame
Vi —3++7—x > 2 3a Besxko x € (3,7). Ot gpyra crpana, 2 — (x — 3)(7 —z) < 2
3a Besiko x € (3, 7). CuesroBaresiHo

V—-3+VT—-2>2>2—(2-3)(7T—1x)

3a BCAKO ¥ € (3,7), T.e. ypaBHEHHETO HsIMa peltemnue 3a & € (3,7).

Huempyxuyuu 3a ouensasare: 1 T. 3a JIeKJapupaHe Ha PelIeHuATa r1 = 3 U To = 7; 1
T. 32 3alMCBaHEe HA yPABHEHHETO BbB BUJa /& — 3+ 7 —x =2 — (z — 3)(7 — z); mo 2
T. 33 BCAKA OT OIEHKHUTE Ha JisIBaTa M JFgCHATA CTPaHa, 1 T. 3a 3aKJIIOYEHUETO, Ye HAMA
JPYTH PeIIeHnsI OCBeH T1 = 3 U To = 7.

Sagaua 2. Yerupuwbrbauuk ABCD 6e3 ycrnopeHu CTpaHU € BIUCAH B OKPbXKHOCT
¢ paguyc 1. Toukn E € AB u F € AD ca rakusa, 1e CE||AD u CF||AB. U3ssecrno
e, 9e OKpPbKHOCTTa, onucana okoyo ACDF mpecnda 3a Bropu mbT guaronana AC BbB
BbTpelHa TouKa. [la ce onpesesn Haii-rojisiMaTa Bb3MOXKHa, CTOIHOCT Ha u3pa3a AB. AE+

AD.AF.

Pewenue. Heka onmcamara okpbxkuOcT 3a ACDF mnpecuda AC 3a BTOPM THT B
rouka L. ITo nwbpeu npusnak AALF ~ AADC u ANABC ~ ACLF (4 BAC =4 LCF,
4 FLC =180°— 4 ADC =4 ABC). Torasa

AB.AE + AD.AF = AB.CF + AD.AF = LC.AC + AL.AC = AC? < 4.

Pasencrso ce jocrura, korato AC' e nuamersbp Ha OKPbKHOCTTA, T.e. I B = 90°.



Huempyryuu 3a ouyenasane: 1 T. 38 JOIILIHATETHOTO IOCTPOsIBane Ha Touka L; 1 T. 3a
nonpobuero NALEF ~ NADC; 2 t. 3a nonodbuero NABC ~ ACLF'; 2 1. 3a JJ0Ka3BaHETO

Ha AB.AE+ AD.AF = AC?; 1 1. 3a cpobpassBaneTo, ue auaronansrt AC He HaMIHABA
naraMmerbpa 2.

3amaya 3. Jla ce Hamepu Hall-MaJIKaTa Bb3MOYXKHA CTOMHOCT HA U3pasa

2 2
Y 3z 2
\/i p— -
v 9r 32y * 2’

KBIETO T, iy U z Ca PeaJHu IOJOXKHUTEJHM 4ducjia. Kora ce mocTura Tasym Habi-MajKa
croitnocT?

Pewenue. C nomotnra Ha HEPABEHCTBOTO @ + b > 2v/ab, KoeTo € BAPHO 3a BCUYKU
HOJIOXKUTEJHN @ U b (C pABEHCTBO TOYHO KOraTo a = b), II0CJII0BATEIHO [OJIyYaBaMe

/ 2 2 2
Y 3z 2 2y 3z 2
= x9x+32y+z +32y+z

A\

>

3a Ja mMaMe PaBeHCTBO € HeOOXOINMO U JOCTATBHIHO Jla €A W3IIbJIHEHN PABEHCTBATA
y? 2y 322 2z 2

== = — un — = —. Or nocJaeIHOTO HAMUPAMe z = 2, TOraBa OT BTOPOTO MMAaMe
92 3 2y 2 =z
3 1

Yy = T a OT II'bPBOTO HAMHUpaMeE T = 1

Huempyxuuu 3a ouerasare: Ilo 2 T. 3a BCIko OT puaaranusita Ha a +b > 2vab; 1 1.
3a HAMUPAaHE Ha CTOMHOCTUTE, IPUA KOUTO CE JIOCTUTA HAN-MaJKaTa CTOWHOCT.

3amaya 4. Jla ce nokaxke, de He CbIIECTBYBAT CTONHOCTU Ha PEaHUS I1apaMeTbp a,

3a KOUTO cucTeMarta

2?=z4ay+1
v’ =ar+y+1

nMa TOYHO TPHU Pa3/JIMIHU PEIICHUSI.

Pewenue. Cre MOUIeHHO H3BazKIaHe oTydaBaMe ypapHeruero r2 —y2 = (1—a)(x —
y). Ako x = y, moyJaBaMe KBajpaTHOTO ypashenne 22 — (a+ 1)z —1 = 0, KoeTo nMa JBa

a+1++/(a+1)2+4
peaJiHu pa3/InNIHU KOPEeHa fI,'LQ = 2

cucreMaTa UMa AB€ pEIIeHUdg.

. CireioBaTeTHO B TO3U CIIydail
IIpu = # y nosiyyaBame MOCIEIOBATETHO

> =r+ay+1 2?4+ (a—-1zr+a?>—a—-1=0
—
z+y=1—-a y=1—a—=x



Tbit kKaTO MO-TOPEe HAMEPUXME JIBE PEIEHUs, ITOCAEIHATA CUCTEMa TPI0Ba 1a UMa €JIMH-
CTBEHO peEITIeHne, 3a KOeTO & # Y, WIN Jia WMa JIBE PEIleHus, KaTO TOYHO 38 €JHOTO OT
TAX UMaMe T = Y.

B mbpBug ciayuait iuckpuMuHaHTaTa Ha KBaJPATHOTO ypaBHeHHE e paBHa Ha (), T.e.

5
(1-a)®—4(a?>-a—-1) =0 <= 3a®—2a—5 =0, oTKBIAETO a3 = —1, a2 = 3. [Tpn

a1 = —1 nony4yaBame * =y = 1, a 1pu as = 3 HaMHUpaMe T = Y = 3 T.e. HAMaMe Tpu

pas/IMYHN PEIIeHNs] Ha cucTeMara (M JIBeTe e MOJIydaBaT 3a CbOTBETHUTE CTOWHOCTH Ha
@ OT IbPBUST CJIydail).

BbB BTOpHSA ciyyail TUCKpUMHHAHTATa € IOJIOXKHTETHA U 33 Jla MaMe DeIlleHne C
xr =y, e HeobxoamMO 2¢ = 1 —a u 22 + (a — 1)z + a? — a — 1 = 0, OTKBIETO HOTyIaBamMe

302 — 2a — 5 = 0, T.e. IUCKPUMHUHAHTATA € HYy/JeBa ¥ OTHOBO HSIMAME TPU DA3JIHIHU
pereHns.
Hnempyruyuu 3a ouenacane: 1 T. 3a monydasane Ha ypasHemnmero 2 — y? = (1 —

a)(x—y); 2 T. 3a U3BOJIA 34 JBE PEIEHNs B CJlydasi £ = y; 1 T. 3a JOCTUTaHE JIO CHCTeMAaTa
?+@-Dz+a®>—a—-1=0
y=1—-a—=x

HA TPHU Pa3JIMYHU PEIIeHus; Mo 1 T. 3a cjydas Ha HyJIeBa,/HEHyJIeBa JUCKPUMIHAHTA.

N 1 1. 3a onucaHue Ha BBb3MOXKHOCTHUTE 34 IIoJIydaBaHe

3amaua 5. /la ce HamMepsaAT BCUYIKN YETHU €CTECTBEHU YUC/IA N U BCUIKU PEAJHU G, 3a
KOHTO OCTATBLKBT IIPU JIeIeHIeTo Ha, nojunHoma " — 2"~ 4 az? + 1 na nommnoma 2 — a?

e paser Ha 97 — (a + 14)z.

Pewenrue. OT ycioBEETO ClIe/iBa, Y€ 3a BCIAKO T € B CHJIA DABEHCTBOTO
n n—1 4 _ 2 2
" =2 taxrt +1=(2* —a®)g(x) + 97 — (a + 14)x,

KbJIETO g(IE) € Y9aCTHOTO OT JeJIeHHETO. Ilomarame © = a u = —a u IIoJjiydaBaMe

cucreMaTa
a" —a" ' +a® = —ala+14) +96
a®+a"t+a® =ala+14) + 96

CiteJ1 IOwIeHHO cHLOMpaHe N H3BasK/aHe MojydaBaMe ypasHeHusaTa a + a® = 96 u

a" ! = a® + 14a. OueBuano a = 0 He e pelIeHUe U CJIeJ] eUMIHEPAHE HA @' HOJIydaBaMe

a® + a® + 14a® — 96 = 0. IIposepka Ha neauresnn Ha 96 IIOKa3Ba, Y€ @ = 2 € pelleHne Ha
ToBa ypasHenue n nmame a’ + a® + 14a% — 96 = (a — 2)(a* + 2a3 + 5a% + 24a + 48).

Toit kaTo
at +2a® +50% + 240+ 48 = a®(a+ 1)? +4(a + 3)*+ 12> 0

3a BCJKO PEAJIHO @, PA3IVIEXKIAHOTO ypPaBHEHHE OT IeTa CTEleH HAMA JIDYTH DeajHu
pemenus ocser a = 2. [Ipu a = 2 nosyuasame 2" = 64, T.e. n = 6 u JejleHUETO €

2 —2® 4220 +1 = (22 — 4) (2 — 23 + 62° — 4z + 24) + 97 — 16

HHcmpy%uuu 34 OUEHABAHE: 1 1. 3a zanucsane Ha PaB€HCTBOTO OT TeopeMaTa 3a
JeJIEHnEe C 9aCTHO U OCTaTbK Ha ITOJIMHOMH; 1 1. 3a moytaranugTa 1 IIoJIydaBaH€ Ha CUCTEeMaTa;



1 T. 32 noayuaBane Ha ypasHeHueTo a’ + a’ + 14a® — 96 = 0; 1 T. 3a HaMHEpaHe Ha KOPEHA,
a = 2; 2 T. 32 OTXBBbpJsSHE HA Bb3MOXKHOCTTA 3a APYTHA KOpEeHH; 1 T. 3a HaMupaHe Ha 1 = 6

3amada 6. lanen e npasuiied 16-brbiaauk AjAs ... Aig, 9MUTO BHPXOBE JIEXKAT BbPXY

OKpbKHOCT k ¢ neHTbp O. Bb3MoxkHO Jn € ja ObJaT u3bpaHd 4acT OT BbpPXOBETE Ha

o o
16-brbaHMKA TaKa, de MPU OCJIEI0BATETHO 3aBbpTane 0Kojo O Ha bIJH %, 2 - 3?8 ,

o
.., 16 - %, OTCEUYKUTE, CBhpP3BaIlu U30pPAHUTE BbPXOBE, Jla ONUIIAT BCUUYKU CTPAHU U
JMArOHAJIM Ha, 16-bIbJIHUKA TOYHO 110 JBa II'LTH?

Pewenue: Bk permennero Ha 3amada 6 3a 10-Tu xiac.

Hnuempyxuyuu 3a oyenasane: BIxK MHCTPYKIMUTE K'bM pellleHneTo Ha 3ajada 6 3a 10-
TH KJIaC.

Bagaunre ca npemioxkenn or Ilerbp BoiiBamenkos (Samava 1, 3, 4 u 5), Vsaiiio
Kopresos (3ama4a 2) u Vsan Jlanmkes (3anada 6).

Tesedon 3a Bpb3ka: 979-28-06.



