Binbopu komangu KueBa Ha BceykpalHChbKY oOJIiMITIaIy
IOHIIX MaTeMAaTHUKiB
B.Bpatiman, /[. Mimin, B. Pybavos

Bxke Tpaaumiitno, yuni 8 — 11 kjaciB, mo orpumau Ha KuiBCbKiit MichbKiil osimMIriai
3 MaTeMaTUKH JIUIIJIOMHU TIEPIIOro Ta JPYTroro CTYIIEHIB, Oy/Id 3alpolleHi Ha BiJI0ipKOBO-
TpeHyBaJIbHI 300pu 110 iAroToBI 10 Beeykpaincbkol osniMiriaum ioHuX MaTeMaTukis. CKiran
koMman 1 KueBa 1m1aHyBaJoCh BUSHAYUTH 38 INACYMKAMH JYOTHPHOX BiIOIPKOBUX TYPiB, B
KOXKHOMY 3 sIKMX OyJIO 3aIllPOIIOHOBAHO YOTHUPH 3aJiadi Ta HaJIaHO YOTHPHU IOJAUHUA Ha X
posB’si3arHst. OCKIIBKIA BUSBUJIOCH, IO PE3Y/IbTATH OCHOBHUX TYPIiB HE JO3BOJIMIN ITOBHI-
CTIO ¢cpOPMYBaATU KOMAHJLY, TO JIJId TPETEHICHTIB Ha OCTAHHIO BAaKAHCIIO y CKJIa/i KOMAHII
Kuesa noBesioch nposectu jogarkoBuit Typ. Tpajuiiiino, KpiM y4IHiB Ha BifOOpHU 3aIIpo-
HIYIOTh YOTUPU KOMAH/IM OPraHi3aTopiB, KOXKHA 3 AKHUX II1I0Mpae CBiif KOMILIEKT 3a/1a49 Ta
IIPOBOJIUTH OJINH 3 TypiB. [Ihoro poKy Bce OY/I0 HE 30BCIM TaK ...

B miit crarTi Mu HaBOJMMO 3a/a4i YOTUPHOX OCHOBHUX TYPIB.

I Typ. 31 ciuusa 2006 p.

Opranizatopu B.Bpaiiman, 1. Mitin

8 kJ1ac
1. VYV BepmmHax Ta cepeJIMHaxX CTOPIH KBaJipaTa pOCTyThb Jyou Ta Oepe3u. Yu 0060B’s3KOBO
3HAIETHCSA MPSIMOKYTHHUI TPUKYTHUK, B YCIX BEPIINHAX KOO JepeBa OTHAKOBI?

(B. Bpatimar)
2. JTosecT, M0 icHy€ HeCKiHgeHHO 6araTo map minx 4duces a, b, Takux, mo a® + 1 gimurbes
Ha b ta b + 1 ginuThes Ha a. (B. Bpatiman)

3. Ha rinoreny3si AB piBaoOeipeHOro npsaMokyTHOTO TpukyTHuKa AABC BiaMmiTim Toukn

D ta E raki, mo /DCFE = 45°, AD =8 ta BE = 9. 3naittu AB.

4. JIpoe rpaBIliB 0 Uep3i HasuBaroTh HATYpaJIbHi unca, Ment 3a 104, Tax, mo6 cyma nudp

KOXKHOT'O YHCJIa, MIOYNHAIOYH 3 JPYTroro, 0Oy/a JLIBHUKOM IONepeIHboro dncia. IIporpae

TOM, XTO 3MYIIIEHUIl TTOBTOPUTH BKe Ha3BaHE YUCI0. UM Ma€ XTOCH 3 I'DABIIIB BUTPAIIHY

crparerio? koo mae, To XT0? (B. Bpatiman)

9 kJ1ac

1. Ha rinorenysi A B piBHOGEIPEHOTO MPAMOKYTHOTO TpUKyTHUKA A A BC' BiAMITHIN TOYKH

D rta FE raki, mo Z/DCFE = 45°, AD = 3 ta AE = 8. 3naiitu AB.

2. /Ius. 3as1auy 8.4.

3. Hexait a, b, c — noparTHi unciia Taki, mo a + b+ ¢ = 1. /loBectn HepiBHICTDH
avV1+b—c+b/1+c—a+cvV1+a—-b<1.

4. JTosectn, 110 icHy€e HeCKiHUeHHO 6araTo Iap IiIuX duces a, b, Takux, mo a’ + 1 JimmThes

na b ta b* + 1 pijurbea Ha a. (B.Bpatiman,)




10 kaac
1. Hexait a, b, c — nogarui yucjia taki, mo a + b + ¢ = 1. JloBectn HepiBHICTH
avVl+b—c+b/l+c—a+cv/l+a—-b<1.
2. Onykummit N-KyTHUK po30usn jiaronansamu Ha N — 2 TpukyTHuku. HazseMo TpUKyTHHK
PO3OUTTS 30BHIIIHIM, AKINO JBI #loro cTOpoHU € cropoHaMu N-KyTHHUKA, Ta BHYTPIIIHIM,

SIKIIIO TAKWX CTOPiH B3araJji nemae. /loBecTn, 1Mo 30BHINHIX TPUKYTHUKIB 3aBXK/IM PIBHO Ha
JiBa O1JIbIIe, HizK BHYTPIIIHIX. (T. Tumowresuy)
3. Hexait ABC'D — Tpareris, Kojo wy 3 ieaTpom (O Bimcane B TpukyTHHK NABD, a KoJ10
wy 3 1ieHTpoM Oy JtoTuKaeTbes croponn C'D ta nipogosxkenb ctopin BC' i BD TpukyTHHKA
ABCD, npuaomy AD || O10, || BC. Hosecrn, mo AC = 0,0;.

(B. Hcincorut)
4. Jlus. zagauy 9.4.

11 kmac

1. /lws. 3amagy 10.2.
2. /Ius. 3a;1auy 10.3.
3. s noBinbHuX [ucen a, b, c > 0 moBecTn HEPiBHICTD

bt A A at a* bt
dt ST\ d S S 2 Ve e VI + Fat Vet +at

(O.Pubarx;)
4. JTosecTH, 1110 icHye HecKiHUeHHO 6araTo nap miamx unces a, b rakux, mo a?°%°+1 ginmnrbes
na b ra b*°°° + 1 gimrees va a. (B. Bpatiman)

IT Typ. 3 arororo 2006 p.
Opranizatopu A.Bartoroscbkmuii, B.Bpaiiman, K.Jly>xkeBcbka, .MitiH,
JI.XomeHko

8 kJac
1. Ha npommi mamnwmcani gmciia 2 — \/5, 1 ta 2v/2 + 3. IozBossieTbcd 3aMIHSITH JIOBLILHI

qncia a Ta b Ha ducia aT—H) Ta V ab. Yu MoxHa 3a ,ZLeKiJ'H)Ka TaKUX 3aMiH OTpHUMATHU Ha

JTOIIIII JHCJIa, V2 — 1,2 Ta 3v2 + 27

2. Yu icnye nHarypasjbHe umcio, gke JginnTbed Ha 2006 Ta B IeCATKOBOMY 3allCl SKOTO
KoxkHa 3 nmudp 1,2,3,4,5,6,7,8,9,0 3ycrpigaernes xoda 6 mo 100 pasis?

3. Haskouio worupukyranka ABC D moxkna onucaru Koso. Ha croponax AB ta AD Bin-
MiTian Touku P Ta () BiamosigHo Tak, mo AP = C'D ta AQ = BC. Hexait N — cepeanna
BD. Josectu, mo P = 2CN.

4. B xommamnii 3 2/N xj10m4ukiB Ta 6 JiBYaTOK JIjIs KOXKHOI IapH JiBYaTOK PiBHO N XJIOIYH-
KiB 3HaAOMI 3 OJIHI€IO 3 HUX Ta He 3HaiioMi 3 iHmo. /loBecTn, 1Mo KiJbKICTh XJOMYIUKIB,
3HAfOMUX 3 yciMa JiBYaTaMu, He ICPEBUILYE & . (0. Kaypman)

9 kJac
1. /Ius. 3ajmaay 8.2.



2. Po3B’a3aTn cucreMmy piBHIHD
{ Va2 + 2 +dr +4+/a2 + 2 —dy+4 =272,
Vo242 +4r + Ay + 84+ /22 +y2 — 8y + 16 = 2/10.
(B. Hcincorui)

3. [lus. 3a1auy 8.4.

4. Ha xoni w Bubpasu toukn A, B, C' ta D Tak, 1m0 JOTHYHI /10 KoJla w B TouKax A ta B
ta npama C'D neperunatorbest B Touri K. Ha npamux AC ta AD Bubpanau touku E Ta
F Bigmosiguo Tax, 1o npsma EF npoxoguts depes Touky B ta EF || KA. Josecrn, 1o
BE = BF.

10 kmac

1. /Iws. 3ajmaay 9.2.

2. B moc/1iioBHOCTI HaTypaJbHUX YHCET KOYKHE HACTYITHE YHUCJIO YTBOPIOETHCS 3 IOIEpe-
JTHBOT'O JI0J/IaBAaHHSIM HOr0 HaifOiJIbINOro JIiIbHUKA, KUl € KBajpaToM. Hanpukiam, micis
20 mae it 20 4+ 4 = 24. JloBecTn, 1110 SIKIIO KOJHE YUCJIO B HOCJIIOBHOCTI HE JLIUTHCS HA
20062, To JmIIe CKimYeHHa KibKiCTh 9Hcesl MOCTiIOBHOCT] MozKe mimmTich Ha 2006.

3. /lus. 3aauy 9.4.

4. B xomrranii 3 2N xjronmuukis Ta 2005 J1iBYATOK /I KOXKHOI ITapu JAiBYATOK piBHO N XJ10-
ITYMKIB 3HAMOMI 3 OJIHIEIO 3 HUX Ta He 3HaiioMi 3 inmoro. /JloBecTn, 1o KiTbKiCTh XJIOMYUKIB,

3HAflOMUX 3 yciMa JiBYaTaMu, He ICPEBUIILYE oo (O.Kaypman)

11 kJjac

1. JTus. 3amaay 10.2.

2. Hexait I — nentp kosa, Buucanoro B TpukyTHUK AABC. Ilpavmi AI, BI ta CI me-
peTMHAIOTH KOJIO w, omnmcaHe HaBKojO TpukyTHuka AABC, Bapyre B Toukax D, F ta F
Bizmosino. Hexait DK — miamerp Koa w ta N — touka nepetuny K[ 3 EF. Jloectn,
mo KN =IN. (T. Tumowresuw)
3. lus. 3amauay 10.4.

4. JIna gKkuxX HATypaJbHUX YUCET N > 2 iCHy€ MHOTOYJIEH

f(x) = a1x™ + apx™ 2+ ...+ ap 1T + ap,
ne {ay,...,a,} — neska nepecraHoBka uucen {1,...,n}, skuit mae n — 1 gificaux Kopenis?

IIT Typ. 7 atororo 2006 p.
Opranizarop B.Py6isos

8 kJ1ac
1. JIBoe rpaBIiis 1o uepsi 3ancyoTh B 24 KIITUHKA T0BepxHi Kyba ancia 1,2,. .. ,24 (KoxHe
YHCJIO 3aIUCY€EThCsI PIBHO OJUH pa3). pyruii rpasenpb mepeMarae, siKIo CyMd 9uces B KJli-
TUHKAaX KOYKHOT'O KiJIbId 3 8 KJIITHHOK, dKe 00MOTY€E Ky0, € OJTHAKOBUMH, iHAKIIIE ITepeMarae
nepIuil rpaBerb. XTo 3 TPaBIiB MOXKe 3a0e31eInT codi mepeMory? (B. HAcincorui)
2. Ha nuromuHi 3a/1ana npsiMa, Ha dKiit BuOpani 2n To4ok. [lle n Toyok BubOpani mosa iero
psiMoi0. Y1 3aB2K /11 MOXKHA, TIOOY/IyBaTH N TPUKYTHUKIB 6€3 CIIJIbHUX TOYOK 3 BEPITUHAMUI

B 3aJ[aHIX TOYKAax’ (B.Pybavos)
3. 3uajiiTu yci mpocri ducia p, Npu AKUX 9UCI0 /5P + 4p? € mimum. (B. Hcincorui)



4. Y mwiremeni Mym60-FOM00 KOXKHE CJIOBO 3aIllUCY€EThCs JecsaThMa OyKBaMU, KOXKHA 3 SAKUX
“M” abo “HO”. JIBa cjioBa € CHHOHIMAMU, AKIIO OJHE 3 HUX MOYKHA OTPUMATHU 3 iHIIOTO 3a
JIOIIOMOTOI0 TAKUX OIEpAIliil: 31 CJIOBa BUKPECIOETHCA JEKiIbKa OYKB, AKi f/IyTh MOCIIIb
Ta cepejl AKUX HapHa KijabKicTb OykB “M”) 1 Ha TX Miclie 3alucyioTh BUKpPEC/IeHI OYKBHU Y
3BOPOTHOMY IOPSJIKY. SHAMIITH MAKCUMAJIBHY KiJIbKICTh PI3HUX CJIB IJIEMEHI, cepeJl AKUX
HEMa€ CHHOHIMIB. (B. HAcincorud)

9 kJ1ac
1. Posryisinemo tpukytank ABC' i Touky D, mo wanexkutsb croponi BC. Ilozunaanvo P, Q)
TOYKH TiepeTuHy BucoT TpukyTHukiB ABD ta ADC'. [Ing skux Touok D tpukyrauku ABC
i DPQ € nomibuumn? (B. Py6avos)
2. Jlus. 3amaay 8.3.
3. Hexait a, b, c — nomapuo pisHi gogarHi gificHi ducia. JoBeaiTs, 1m0 piBHIHHS

b 1 1 1
(at+b+ea?+2(S4 2+ et (Z+74-)=0
b ¢ a a b ¢

Ma€ JiBa Pi3Hi JIificHI KOpeHi. (B. Hcincorut)
4. Jlus. 3aja4uy 8.4.
10 kJac

1. /Tus. 3a7a1y 9.3.
2. [Ipo marypasbae umcao n > 1 Ta mpocTe YMCIO p BiIoMO, MO p — 1 JiauThbed Ha 1 i
n® — 1 ninuTbea Ha p. JosemiTh, mo 4ncio v/4p — 3 € miamum. (B. Hcincorud)
3. [lus. 3amauy 8.4.
4. IParukyrauk ABCDE srucanuit 8 koo, AC' || DE i M — cepenuna miaronami BD.
Hosectu, o sikmo ZAMB = ZBMC, to npsma BE pismts giaronans AC HaBri.

(B. Hcincorut)

11 kaac
1. oBectu, 110 I JIBOX JOBLIBHUX TPUKYTHUKIB 31 CTOPOHAMH a, b, ¢ Ta T, 1/, Z BIJIIIOBITHO
BUKOHYETHCS HEPIBHICTH

a’*(by + cz — ax) + b*(cz + ax — by) + *(ax + by — cz) > 0.

(O.Kpuoicarnoscoruii)
2. Jlus. 3amaay 10.2.
3. [lus. 3aauy 8.4.
4. Tus. 3agaay 10.4.

IV Typ. 14 mororo 2006 p.
Oprauizaropu B.Bpaiiman, I.Mirtin, C.Topba

8 kJ1ac
1. B kpaini € 2006 micT, JedKi 3 gKUX CIHOJy4deHO aBiapeiicamu. Bijomo, 1m0 Bchoro €
1000000 aBiapeiici. Yu 060B’I3KOBO 3HANLYTHCA TPU MIiCTa, KOXKHI J[Ba 3 IKUX CIIOJIYY€HO
aBiapeitcom?



2. dky maiibiibiry KiabKicTb 300pakeHnx (hirypoK MOKHA BUPI3aTH 3 KBaJIPATHOI [Eﬁ
Jomky 8 X 87 DirypKn MOKHA K 3aBIOJIHO TTOBEPTATH.

(B. Bpatimar)
3. 3HaiiTu BCi HATYpaJbHI 9KcIa N Ta MPOCTi Yucia p, ¢ Taki, Mo

p(p+3) +q(g+3) = n(n+3).

4. Hexait O — cepeauna croporn AB tpukyranka ANABL. CepeuHHl epIeH IUKYISPH,
nposejieHi 10 BipiskiB AO ta BL, nepeTuHAOTHCA B TOUI V, a cepeuHH] TepIeH IuKYIs-
pu, mpoBeieHi 110 BizpiskiB AL ta BO, nepernnaiorbes B Tourti F. [losectn, mo LO LV E.

9 kJ1ac
1. Jlus. 3a7a1y 8.2.
2. Oyukiig f Bu3HAUeHAa Ha MHOXKWHI HATYpaJIbHUX YNCe] Ta HaOyBae Il HeBij eMHi
sHavenHst, npudomy f(p) = 1 jas KoxuOro npocroro uucia p ta f(ab) = af(b)+bf(a) aus
JIOBIIBHUX HATYPAJBHUX 4Ynces a,b. 3HaiiTu Bci HaTypasibHi uuciaa n, npu skux f(n) = n.
3. [us. 3amauy 8.4.
4. JIna noBIIbHUX HEBIJI'€MHUX YUCEJT X, Y, Z JIOBECTU HEPIBHICTD

32+ yP + 22+ ayz) > A2y + yPz + 2.

10 kJac
1. Jlus. 3a7a41y 9.2.
2. Ha npomosxenni cropornn BC' tpukytanka AABC' 3a Touky B Biakmaam Biipi3ok
DB = AB. Hexait M — cepenuna Binpizka AC, a P — touka neperuny DM 3 GiceKTpucoro
kyta ZABC. Jlogectu, mo /BAP = /BCA.
3. us. 3amauy 9.4.
4. 3HaiiTu KUIBKICTh TPAMEUX, SKi MEePEeTUHAIOTH JesKi Bl CTOPOHM JAHOTO MPABUIBHOIO
TPUKYTHUKA Ta BIUCAHE B HHOI'O KOJIO MOCioBHO B Toukax L, O,V K, npudomy LO =
OV =VE. (B. Bpatimatr)

11 kmac
1. /lus. 3ama1y 10.2.
2. Hexaii a1, ag, . . ., agpe — JesiKi 1t ancsia 3 inrepsaiay [—1003, 1003], npudomy aj + as +
oo+ aso0s = 1. Uu 3aBKIM MOXKHA BHOPATH OJIHE YU JIEKIIbKA 3 IUX YHCE] Tak, MO0 1X
cyMa JIOpiBHIOBaJIa HYJIIO?
3. [lus. 3amauy 10.4.
4. JIng MoBIIbHUX HEBIJI'€MHUX YUCE]T G, b, ¢ TJOBECTU HEPIBHICTH

ab + be + ac 4+ Va2b?c? > 3(avVb%c + bV c?a + eV a?b).



