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1. Bce uérnbie narypasibabie uuciaa or 2 jo 2008 Bbinucaaym OJHO 3a JIPYTHUM:
2,4,6,8,...,2006,2008. Haiijgure KojandecTBO udpP y HOJYIEHHOI'O YUCIIA.

2. Haitjure xorst Obl 0JiHO pelieHue pedyca
MATE + MATHU — KA = 2009,

rie MATE u MATU — uernipéxumndporsie auncia, a KA — asyxmudposoe
qucsio. O mHaKoBbIe OYKBBI 0003HAYAIOT OJMHAKOBBIE IUQPHI, a pPasHble OYKBBI
obosHadaT pasnble 1Mudpsl. OTBeT 0bOCHYIITE.

3. Amn-Baba u kaxjpiii n3 40 pa3OOWHUKOB HAILIK IO OJMHAKOBOMY YHCITY
KyBIIMHOB (110 KpaiiHeil Mepe 110 jiBa KyBIIHHA) U OOHAPYKUJIM HA JIHE KAXKJIOrO
U3 KyBIIWHOB OJMHAKOBOE KOJMYECTBO 30JOTHIX MOHET (110 KpaiiHeil Mepe 110
JIBe MOHETBHI). Y3HaB 00IIee IUCI0 HaiiJIeHHbIX MOHeT, ykena Ayn-bBabbl cpasy
JIOTaJIa1aCh, YTO KyBIIMHOB OBLI0 287. CKOJIBLKO MOHET OBLJIO BO BCeX KYBIIUHAX !

4. Pemute cucreMy ypaBHEHHI:
2 2 2 2
r=x—Y, 2cy+y—z=x"+y°, (y—z) =z — .

5. MoxHO Jin paccTaBUTb B TabJuIe D X O pa3jiidHble HATypaJbHbIE UHCJa TakK,
ar0bbl PA3HOCTH JIOOBIX JBYX cocejiHuxX Oblia pasHa snbo 4, subo 77 (Hucsia
B TabJinile CUUTAIOTCH COCEJIHUMU, €CJIM OHU CTOAT PsJIOM B OJIHOM CTPOKE Mjiu
B O7fHOM cToJiONe. IIpu BBIYMCIEHNN PA3HOCTU W3 OOJIBIIETO YUCIA BBIUATACTCS
MeHbITIee. )

KAXKJJOE 3AJIAHUE OIL[EHUMBAETCS B 10 BAJIJIOB.

Ha obaoorcke pabomovr yxasncume OUO, wrory, waracc, noanwwvidi domawmnut adpec
¢ NoumMoeviM undexcom, domawnuts meaepon, PUO yuumens mamemamuru v PHO
yuumens (npenodasamens), komopuitl zomosus Bac x osumnuade.
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1. Vci mapui wHarypasbai umcaa Bijg 2 go 2008 Bunmcagu OfHE 3a OJIHUM:
2,4,6,8,...,2006,2008. 3HaiigiTh KIILKICTL AP Y UUCIL, [0 OTPUMAJIN.

2. 3HaiigiTh x04a 06 OJIMH PO3B’sA30K pedycy
MATE + MATHU — KA = 2009,

jge MATE 1 MATU — worupunmdposi uucaa, a KA — nsonmdpose [wnciio.
OpnakoBi OyKBH MO3HAYAIOTH OJHAKOBI MU PH, a pi3Hi OYKBH MO3HATAOTEH Pi3HI
mudpu. Binmnosigs odrpyHTyiire.

3. Ani-bBaba Ta koxen 3 40 pos30IiHMKIB 3HANIIN OJHAKOBY KIJbKICTH IJIEKIiB
(mpuHaiiMHI 1O JBa TJIEKW) Ta BUSBUIM Ha JHI KOXKHOTO 3 TJIEKIB OJIHAKOBY
KiJbKICTh 30J0THX MOHET (nmpuHaiiMui 1m0 Bl Monern). JlisHaBimich 3araibHy
KIJIbKICTH 3HANIEHUX MOHET, ApyxKuHa Ajli—Babu ojpasy 3j10raia1ach, 110 IJIeKiB
oysio 287. CkiibKu MOHET OyJIO y BCiX IyieKax?!

4. Po3B’sKITH cCTeMY PiBHSAHD:

2 2 2 2

xt=x—, 2xy +y —z=1a° + y°, (y—2)"=z—ux.

5. Hu MoxkHa po3cTaBUTH y TaOJIUIIL O X D PI3HI HATYpaJbHI YMC/Ia TAKUM YUHOM, 11100
pisHuUIst Oy/Tb-SIKUX JIBOX CYCIJTHIX JopiBHIOBaJa abo 4, abo 77 (Hucma y taburi
BBaKaIOThCA CYCIJIHIMHU, SKIIO BOHU CTOATH IOPYY B OJHOMY PSJIKY 9H B OJHOMY
cropii. [Ipu obuncenni pisHuil Bij GLIBIIOTO YKy BiIHIMAETHCS MEHIIIe. )

KO>KHE 3ABJIAHHSI OLIIHIOETHCsI B 10 BAJIIB.

Ha obkaadunui pobomu exaoicimo IIIB, wxory, xaac, nosny domawmnio adpecy
3 nowmosum indexcom, domawniti mesepon, IIIB euumens mamemamuxy i IIIB
suumenrn (sursadava), axui 2omysas Bac do onimniadu.
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1. OyroosbHasg Komanga «IllaxTépy» NpUHUMaET ydacTue B I'PYIIIOBOM TYpPHHPE
kyoka YE®A. T'pynma cocront w3 maru komani. Kaxkjgas KoMmMaHa HIrpaer
C KaxkXJIO# POBHO OJMH pa3. 3a 1obejly B MaTde HACUUTBIBACTCS 3 OYKa, 34,
HU4IbIO 1 0uKo, 3a nopakenue 0 oukos. [locjie oKOHUAHUS IPYIIIOBOTO TYPHUPA
TPY KOMAaHjibl, HabpaBire HaubOOJIbIIee YUCIO OYKOB, BBIXOJAT B CJICJIYIOIIMIA
sran KyOka. Kakoe HaumeHbllee KOJHUYIECTBO OYKOB HY>KHO HabpaTb KOMaH/Ie
«[TaxTép», 9T0OBI OHA HaBEPHSIKA BBINILIA B cjeayomui stamn?! OTBer obocHyiTe.

2. Pemure cucremy ypaBHEHWUI:

s 11,1 1,11
..

T ==+, ==t =3 2=t
g2 2 Yy =272 2y

3. Jlokaxkure, 4TO IPK BCEX JACHCTBUTENLHBLIX 4, b, ¢ > () BLIIOIHSACTCS HEPABEHCTBO:
(a4 b)2(b+c)*(c+a)? = (ab+ S)(bc + S)(ac+ S).
3necs S = ab + be + ac.

4. Haityure Bee Muorowinensl p(x) = ax’ +bx? +cx +d ¢ neasimu kosdguipenramu
a,b,c nu d rakwe, uro p(xr) KpaTHO 8 HpM JHOOBIX HATYPAJbHBIX 3HAUCHUSIX .
OTBeT obocHyliTe.

5. Ha runorenyse BC mupsamoyronbHoro Tpeyroabinka ABC ormeuensbl Touku D
u E rakue, uro AD 1 BC u AD = DE. Ha cropone AC ormedena touka F
rakasi, uro KF 1 BC. Haiinure yron ABF.

KA>KJIOE 3AJIAHME OLIEHUBAETCSI B 10 BAJIJIOB.

Ha obaoorcke pabomovr yxasncume OUO, wrory, waracc, noanwwvidi domawmnut adpec
¢ NoumMoeviM undexcom, domawnuts meaepon, PUO yuumens mamemamuru v PHO
yuumens (npenodasamens), komopuitl zomosus Bac x osumnuade.
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1. Oyr6oabna komana «[Ilaxraps Gepe yaactsb y rpymnoBomy TypHipi Kyoky YEDA.
['pyma ckiagaersbest 3 19T KoMaH . KoXKHa KoMaH 1 I'pa€ 3 KOXKHOI PIBHO OJINH
pa3. 3a mepeMory B MaTdl HapaXoBYEThCs 3 OUKH, 3a HIiuni0 1 04ko, 3a mopasky 0
oukiB. [Io 3akiHueHHI rpyHOBOTO TYPHIPY TPU KOMAaH]IM, siKi HAOpaJu HalbLIbIITy
KIJTbKICTH OU0K, BUXOJIATH JIO HACTYITHOIO eTany Kyoka. fKy HaiiMeHIny KiJibKiCThb
ouok Tpeba Habparu komawuji «IIlaxrap», 1moOOM BOHA HAIEBHO BUAlILIA 10
HacTymHOro erany? Biamosijab oOrpyHTyiiTE.

2. Po3p’sxkiTh cucremy piBHSIHD:
1 1 1 1 1 1
4 4 4 _
x—?%—?, y—?%—?, Z—EJF?-
3. JlosesiTh, 1m0 mpu BCIX AificHux a, b, ¢ > 0 cupaBKyeThCsT HEPIBHICTD:
(a+b)2(b+c)*(c+a)? = (ab+ S)(be + S)(ac+ S).
Tyr S = ab+ bc + ac.

4. Buaiigirs yci mporowtenu p(r) = ax® + bxr? + cx + d 3 nismmu koedinienramu
a,b,c i d raki, mo p(z) kparHe 8 NpU OYIb-AKKX HATYPAJbLHUX 3HAUCHHSIX .
Bijmosijp oOrpyHTyiiTe.

5. Ha rinorenysi BC' npamokyraoro tpukytunka ABC Bigmideni touku D i F
raki, mo AD | BC ta AD = DE. Ha croponi AC BinmMidena touka F' Taka, 1110
EF 1 BC. 3naiigits kyr ABF.

KO>KHE 3ABJIAHHSI OLIIHIOETHCS B 10 BAJIIB.

Ha obkaadunui pobomu exaoicimo IIIB, wxory, xaac, nosny domawmnio adpecy
3 nowmosum indexcom, domawniti mesepon, IIIB euumens mamemamuxy i IIIB
suumenrn (sursadava), axui 2omysas Bac do onimniadu.



YKABAHUS U PEIHIEHUS (8 KJIACC)

. Omeem: 3464.

. Omeem: nanpumep, M =1, A=0, T=2, E=3, U=6, K=4.
[Tposepka: 1023 + 1026 — 40 = 2009.
287

. IlycTb Kaxkiplit pa30oiHUK Hallél —— = 7 KyBIIMHOB, B KaXKJIOM UX KOTOPbBIX

41

Obio N MoHer. Fcyim Obl Kaxk iblii Pa3OONHUK HAIE T KYBIIMHOB, B KaXXJIOM
13 KOTOPBIX OBLIO 7 MOHET, TO 0DIllee UUCJI0 HAIEHHBIX MOHET OBbLIO Obl TAKUM
)Ke, HO ObL10 Obl 41n KyBImmHOB. [losToMy mpu n # 7 4UCIO KYBIIMHOB HEJIL3sI
OJIHO3HATHO ONPEIE/INTh, 3Hasl JINIH IUCJI0 MOHET W KOJMIECTBO PasOONHMKOB.
[Tpu n = 7 ycioBue 3ajiauu BbilOJIHSAETCs, U 001Iee dncso mouer 287 - 7 = 2009.

Omeem: 2009 moner.
. [lepenumem Bropoe ypasHenue B Bujie (x — y)2 = Y — 2 U IPOCYMMHUPYEM BCE TPU

ypasnenna. [Homyunm: 22 + (x —y)> + (y—2) =2 —y+y—2+2—a2 = 0.
Orciopa x =y = 2z = 0.

Omeem: x =1y =2z =0.
. Omeem: MOXKHO.

Hanpuwmep:

1211620 |24
15119232731
22126|30|34 |38
2933|3741 |45




YKABAHUS U PEHIEHUS (9 KJIACC)

1. Omeem: 8 O4YKOB.

[Tokaxkem, 4ro He MOXKeT ObITh TakK, 4TO 0OJibIE TPEX KOMaHJ| HabepyT 8 uiiu
6ojiee oukoB. JleficTBUTENILHO, 3a OJIHY UI'PY KOMAHJbl B CyMMe HaOUparoT He

OoJiee 3 OYKOB, a BCErO B TYPHUPE UIPAETCS - = 10 urp. To ectnb 3a Bech

TYPHUP BCEe KOMaH/Ibl BMecTe MOryT Habparh He Oosiee 30 oukos. Ho eciin xors
ObI 4 KOMaH 1bl HaOpaJn ObI 8 uiu H6oJIee 0OUKOB, TO OHU BCEe BMeCTe HabpaJid ObI He
menee 4-8 = 32 oukos. [IporuBopeune. Takum obpazom, eciiu «IlaxTép» Habepér
8 mym Oojiee OUKOB, TO OH HABEPHSIKA BBIJIET B CJIEJYIONINAIA ITAII.

Tabmuma 1 Tabmaumna 2

112131415 112131415
1| x|313[1]0 T x| * | x| % | %
210 x[13]13]1 21 x| x 131310
31070 x]|0]0 31 *10[x[3]|3
411103 |x]3 41 %[00 |x]0
50311]13]0|x 50«13 101]3|x

[Tokaxkem, 49TO MeHbIIE 8 OYKOB HEJOCTATOYHO JIJIsi TOIO, 9TOObI BBIATH B
caeytonmit sran. Ecmu «[axtéps (komamma 1) mabepér 7 oukos, To em@é 3
KoMaHbl (2, 4 1 5) MoryT Habpath 1o 7 oukos (tabsmnna 1). Ecin xe «I1laxréps
(komanja 1) Habepér He Gosiee 6 0YKOB, TO el Tpu KoMaH bl (2, 3 u 5) MoryT
Habpath 1o 6 oukoB B MaTuax 6e3 yuactus «[axrépas (tabmuma 2). C yuaérom
04uKOB, HaOpaHHbIX B MaTdax ¢ «IIlaxTépom», KaxKgas U3 9TUX KOMaH)| HabepeT
He MeHbIre 6 oukoB. Takum obpasom, eciin «IIlaxTépy Habepér He Oosiee 7 OUKOB,
TO 10 KpaifHeil Mmepe Tpu JIpyrue KOMaH /bl MOI'yT HaOpaTh OYKOB HE MEHbIIE, YeM
«[laxTép». A aro He rapanTupyet «IllaxTépy» BBIXOM B CJIEIYIONHTI ITall KyOKa
YE®A 6e3 xkepeObeBKH.

2. OcBobojuBIINC, OT 3HAMEHaTeJeil ¥ I[IPOCYMMHPOBAB YpaBHEHHS, IIOCJIE

npeobpasosanmit nomyuaem: (x2 + y° + 22)(2?y?z? — 2) = 0. Orciona nomy4aeM,
uro 2y?2? = 2, a, snaunt, 20 = y? + 22, 2y = 2% + 22, 222 = 22 + 2. Orciona
2? = y? = 2%, Cnenosarensno, 2% = b = 20 = 2.

6
Omeem: v =y =2z = +/2 (BCEBOBMOYKHBIE BAPUAHTHI 3HAKOR).



3. Jlerko mposeputh crpaseysocth Hepasencts (a? + S)(b% + S) = (ab + S)?,
(a®>+ 9) (2 +8S) = (ac+ S)?, (1 +8)(c*+8) = (be+ S)2. Ilepemnoxas 5T
HEPABEHCTBA, MOJIY IHUM:

(a® + 9)*(b* 4+ S)*(c* + 5)* = (ab + S)*(bc + S)*(ac + S)*.

Orciona (a? + S)(b* + S) (2 + S) = (ab+ S)(be+ S)(ac+ S). T. e. (a+b)*(a+
c)?(b+c)? = (ab+ S)(bc+ S)(ac + S).

4. Omesem: d xpatno 8, a,b,c kparunol 4, a + b+ ¢ xKparHo 8.
[Tpu = 8 umeem: p(8) = a -8 +b-8% + c¢- 8+ d xparno 8. Orciona d KparHo
8. Ilpu x = 1 nonyunm, uro p(1) = a + b+ ¢ + d xparHo 8, a T. K. d KparHo 8,
T0o a + b + ¢ Toxxe kparno 8. IlojgcraBum x = 7. [lomyanm:

p(N=a-T4+b-T4+c-T+d=a- (1P +b- (-1’ 4+c- (1) +d=
=—-a+b—c+d=—-a+b—c (mod8).

[Tosromy —a + b — c kparao 8. T. e. a+ b+ cu —a + b — c xparusl 8. [ToaTomy
KX CyMMa U PasHoCTb, T. €. 2b u 2(a + ¢), kparnbl 8; orcioga b u a + ¢ KparHbr 4.
Haxowner, npu x = 2 nomyunm: p(2) = a-23+b-22+c-2+d =8a+4b+2c+d
kparao 8. T. k. d u 4b kparubt 8, T0 8a + 2¢ kpaTHo 8, a 4a + ¢ kparno 4. Takum
obpasoM, a + ¢ u 4a + ¢ kparubl 4. IIx pasnocts, T. €. 3a, kpaTHa 4. [losromy a
kpatro 4. Orcoma ¢ Toxke KpaTHo 4.

IToxazkeM, UTO ecIn yeIOBHS Ha a, b, ¢, d Buimonmentl, 1o p(x) = az®+bx? +cx+d
KpaTHO 8 IIpHU BCEX HATYpPaJbHBLIX T. VMeeM:

p(z) =a(2® — )+ b(2® —z) + (a+ b+ c)x +d.

Yucna x° — z u x° — x yérnsle. [lostromy p(x) xpaTHo 8,
5. [Io ycaosuio, tpeyroapnuk ADE — paBHOOEIPEHHBIH OPSIMOYTOJLHBIHA.
CnenmoBarennno, ZDEA = 45°. 3amerum, 4to deTnIpéxyroapink ABEF —

BIIMCAHHBIN, TIOCKOJILKY B HEM JIBa MPOTUBOJIEXKAIIUX YIJia MpsiMbie. Torja

LABF = /ZAFEF =90° — /DFEA = 45°.
Omeem: /ABF = 45°.



