CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2004 roga TTO MATEMATHUKE
OTBOPOYHBIN TYP. 9 KJIACC.

1. /lokazkuTe, 9TO TY - YZ - 2& # YT - 2y - TZ, ecaud mudpsl &, y, z, 0 monapHo He
PaBHbI. (K. Kozacw)
2. Hekoropsie n kjIeTOK KBajpara n X n 3akparniensl. [Ipn kakom wanbosbiem k
3aBe/IOMO HailIeTCsl KJIeTYAThIN IPAMOYTOJbHUK HepuMerpa k 6€3 3aKpalieHHbIX KJIeTOK !
3. Ha croponax AB u BC octpoyronbaoro tpeyroibunka ABC moCTpOeHbl Kak
Ha OCHOBaHWSX paBHOOepeHHbIe Tpeyroabiuku AFB u BLC, npudeM oJuH U3 HUX Je-
JKUT BHYTpH Tpeyroiabanka ABC, a apyroii mocTpoeH BO BHEIIHIOIO CTOpOHY. [Ipu sTom
LAFB = /BLC uw LCAF = ZACL. Jlokaxure, uro npsimasi F'L orcekaer or yria
ABC paBHOOeIpeHHBIN TPEYTOJbHUK. (®. Bazapes)
4. B psax somucansl 120 uncen. Cepezxka MOXKeT ¢TepeTh HECKOJIBKO 4Hces] (HO He
BCe), CTOSIIIUX OIS/, U HAIIMCATH HA MECTe KayKJOro U3 HUX CpejiHee apudMeTuIecKoe
cTepThIX dmce/1. Beerma jin OH MOXKeT JI0OUTHCsST TOTO, YTOOBI BCE YUC/Ia CTAIN PABHBIMHA !
(C. Pyxwumn)

5. HarypasbHble n, m, k TakoBbl, uTo 4mcaa 5" — 2 u 2¥ — 5 genarca ma 5™ — 2.
JlokazkuTte, 9TO M M M B3AUMHO MPOCTHI.

6. Ha menwmeii gyre AC' omucanHOil OKPYKHOCTH OCTPOYTOJHHOIO TPEYTOJIBHUKA
ABC spibpana touka D). Ha cropone AC' mamtach Takasg Touka F, uro DE = AFE.
Ha npsimoii, napaJuiensroit AB, npoxogsmeii yepe3 E, ormedena Touka F' Takast, 4To0
CF = BF. Jlokaxure, uro D, E, C, I’ nexar Ha 0IHOII OKPYZKHOCTH. (A. Cmupnos)

7. Jokaxkure Jijisi MOJIOKUTEJIBHBIX G, b, ¢ HEPABEHCTBO:

ab be ac 2a + 20b 4+ 27¢
+ + < .
3a+b b+4+2c c+2a 49

8. B kaxkmoit Touke MJIOCKOCTH HAMHMCAHO TOJOKUTEJIbHOE YHUCJI0, He TPEBOCXOIS-
mee 1. VI3BecTHO, 9TO /U141 JIIOOOTO KBa/IpaTa CO CTOPOHON 1 CyMMBI 4HCeJs B €r0 IPOTUBO-
MOJIOZKHBIX yTJIaX paBHbl. Jlokarkute, 94TO BCe HAMCAHHBIE HA IJIOCKOCTH YUC/Ia PABHBI.



CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2004 roga TTO MATEMATHUKE
OTBOPOYHBIN TYP. 10 KJIACC.

1. Hekoropsie 10 kaerox xkBajgpara 10 X 10 3akpamrensl. [Ipu kakom HaunbosboeMm k
3aBeJIOMO Haii1eTcs KaeTdaThlil MPAMOYTOTbHEK IepuMeTpa k 6e3 3aKpalleHHbIX KJIeTOK?
2. Ha croponax AB u BC' ocrpoyroabsuoro tpeyroiabinka ABC noctpoeHbl Kak
Ha OCHOBAaHUSX paBHOOeapeHHBIE Tpeyroabuuku AF B u BLC, npudeMm OIWH U3 HHUX Jie-

KUT BHYTpHU Tpeyrojabauka ABC, a jpyroii mocTpoeH Bo BHEIIHIOW cTopony. [Ipu srom
LAFB = /BLC u LCAF = ZACL. Joxkaxure, 4to npsaMas F'L orcekaeT or yria

ABC' paBHOOEIpEHHBIN TPEYTOJIbHUK. (®. Bazapes)
3. IlocienoBaTeIbHOCTD MOJOKHUTEIBHBIX YUCEIT A1, G2, A3, . . . 3AJACTCI PABEHCTBAMHA

a1 =21 any1 = ;- UM Beex HaTypasibubix 1. Joxaxure, 1ro 0.999 < asps < 1.
(®. ITempos)

4. HarypajabHble uncia a u b TaKOBBI, 4TO a® + b3 memurea mHa a® + ab + b?, a amcmao

a — b — upocroe. Tokaxure, uro a® — b* — Tounas yersepras crenenb.  (®. Bazapes)

5. B N-smementroMm MHOXKecTBe Bbiieserbl 100 moaqvmuoxkecTB. Bee onu veTHbr (T. e.
COCTOSAIT U3 YETHOIO YUCJIA FJIEMEHTOB), HX BCEBO3MOKHBIE Mepecedenus mo 2, 1o 3, ...,
o 99 ToxKe 4eTHBI, a mepecedenne Bcex 100 moamuoKecTB HedeTHO. [[pn Kakom HanMeHb-
nieM N Takoe BO3MOZXKHO? (C. Heanos)

6. ABCD — BwimykJiblii deTbipexyroabauk, K u L — cepeaunnl nuaronaseir AC
u BD coorBercrBenno. Ilpamvas K L mepecekaer cropoust AD u BC B Toukax X u Y
coorBercTBeHHO. OnKMcaHHast OKPY»KHOCTH Tpeyroibanka AK X nepecekaer cropony AB
B Touke M. JIoKaxKuTe, 9TO OMUCAHHASA OKPYKHOCTH TpeyroabHuKa B LY ToxKe mpoxogauT
qepes Touky M. (A. Cmupros)

7. B kax0iti ToUYKe IJIOCKOCTH HAIMCAHO IIOJIOKUTE/JIHbHOE YHCJIO, HE IPEBOCXOJI-
mee 1. MI3BecTHO, 9TO /14 JTIOOOIO KBaApaTa CO CTOPOHON 1 CyMMBI YHCE B €r0 IPOTUBO-

MOJIOXKHBIX YI1aX paBHBL. JloKarknuTe, 4TO BCe HANMCAHHBIE HA IJIOCKOCTH YHCJIa PABHHI.
d€ b
C (&
8. Harypaubnuble uncia a,b,c,d,e > 1 takossl, uro a®° = e¥ . Jlokaxkure, 410

a=ecub=d. (K. Cyzos)



CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2004 roga TTO MATEMATHUKE
OTBOPOYHBIN TYP. 11 KJIACC.

1. Hexkoropeie n KaeTOK KBajpaTa n X n 3akpamieHbl. [Ipum kakom Hambosbimem k
3aBeIOMO HaiieTcs KJIeTdaThlil TpAMOYTOIbHEK mepuMeTpa k 6e3 3aKpalleHHbIX KJIeTOK !
2. [ana nocsegoBareibHOCTD (T,) Takast, 9To 1 > 0 u jyist 110600 HATYPAJTLHOTO 1
Tnt1 = m ,HOK&)KI/ITG, YTO T2004 S 1. ((p Hempoe)
3. Harypasbnble uucia a u b trakossl, uto a’ + b3 neqmres na a® + ab + b2, a 4aucio
a — b — npoctroe. Jlokaxkute, uto a® — b® — Tounag yerBeprad crenenb.  (@. Bazapes)

4. Ha ayre AC onmcanHO#l OKPYKHOCTH OCTPOYToJibHOrO Tpeyrojbiuka ABC, He
comepzkaineii B, ormedena touka D, a na cropoue AC — touka E tak, uro DE = AF.
Ha upsamoii, napaienbnoit AB, upoxogamieil yepes E ormeuena Ttouka F' Taxkasi, 4To
CF = BF. Jlokasxure, uro Toukn D, E, C, F jgexar Ha OIHON OKPY’KHOCTH.

(A. Cmupros)

5. B pazimunbix kjierkax aBrogpoma 2004 x 2004 crour 2000000 manmuHoK ¢ HOMe-
pamvu ot 1 0 2000000, ynpaBiasieMbIX C ITOMOIIBIO OOJIBIITOrN0 KOMIIbioTepa. KoMirborep
BbIIaeT KoMaH bl Buja “Mammuke Ne k — caBuHyThCs Ha 1 KJIeTKy BieBo (BIpaBo, BHU3,
BBepx)”. Tlo/iyunB KOMaHly, MAINIMHKA MEPEJIBUTACTCS HA YKA3AHHYIO KJIETKY, €CJId 5Ta
KJIETKa CBOOOJHA U JIEXKUT BHYTPH aBTOAPOMA, IIOCJE Yero COOOMAeT KOMILIOTEPY, yia-
JIOCh JIM BBITIOJTHUTH KOMAH/LY.

Kocta He BmamT aBTOApOMa M He 3HAET, KaK PaCcCTaBJIeHbl MAIIHHKH. JloKarkure,
YTO OH MOXKeT HAINCaTh TaKyIO IOCTIeI0BATEIbHOCTh KOMAH, UYTO IO Pe3yJbTaTaM HX
BBITIOJTHEHUST MOYKHO OyJIeT YCTAHOBHTH IMEPBOHAYAIBHYIO PACCTAHOBKY MammuHOK. (Bce
KOMAH/IbI JIOJIZKHbBI OBITH HAIUCAHBI JI0 HAYAJA BHITIOJHEHUs epBOii U3 HUX.)

(/1. Kapnos, A. Hacmop)

6. B Boimyksom dernipexyrosabauke ABCD Touku P u () — cepeauHBI JHaroHa-
ageit AC'u BD. Tlpsamas PQ) nepecekaer cropoubt AB u C'D B toukax N u M coorBer-
cTBeHHO. JloKaxkuTe, 94TO OmUCAHHBIE OKpYKHOCTH Tpeyronbaukos AN P, BNQ, CMP,
DM@ nepecekatorcsi B OJJHOI TOYKe. (A. Cmupros)

7. JIBymonbHblit rpad ¢ v > 4 BepmuHaMu 0e3 KpaTHBIX pebep HAPUCOBAH Ha ILJIOC-
KOCTH TaK, 4TO KaxKJioe pedbpo nepecekaercs He 6ojiee, uem ¢ ojHuM Jpyrum. /Jokazkure,
qT0 B 3TOM rpade He 6osee, uem 3v — 8 pebdep. (. Kapnos)

8. Harypanabuble uncia a,b, c,d > 1 TaKOBBI, YTO abcd =", Jlokaxkure, 4To a = d
ub=c. (K. Cyzos)



