dBaanare Tpernit Poccuiickuii @ecTuBasib IOHBIX MaTEMaTUKOB
Teaenoorcux, 7.10.2012
Cmapwas auza. Bmopot myp.

1. Haiigure Bce dyukuuu f: (0,400) — (0, +00), rakue uro f(z+f(y))=yf(xy+1).
2. B kaerkax kBajgpara 99 x 99 paccraBjeHbl MOMapHO Pa3IUYHBIE BEIIECTBEH-
Hble gucaa. Kierdarsiit mpsaMOyTOMbHNK, JIEXKAIUN B 9TOM KBaApare, HA3bIBAETCS
WeAbPOM, €CTTH KAKIOe TUCIO0 B HTOM MPIMOYTOIBHUKE MEHBIe KaXKJIOr0 YHCIIa,
CTOSIIIEro B KJIETKE, TPAHUYAIIEH ¢ 9TUM MPAMOYTOJTHLHUKOM 1O CTOPOHE WU YIJIY.
Haiigure naunbosbiee BO3MOXKHOE IHCJIO MIETb(OB.

3. Ilycts p — mpocroe gucyo. Jano MHOXKECTBO A, comeprkalliee He MEHee p dJie-
MeHTOB. HazoBem p-cemeticmeéom MHOXKECTBO, COCTOSINEE U3 MOMAPHO HEMepece-
KAIOMIUXCsl P-3JIEMEHTHBIX moaMHoKecTB A. Jlokaxkure, 970 Pa3HOCTh KOJUIECTBA
P-CEMEHCTB, COAEPKAIIMUX YETHOE YUCJIO HOAMHOXKECTB, U KOJIUYECTBA P-CEMEHCTB,
COZIEPIKAIINX HEYETHOE YUCJIO TOAMHOMKECTB, JEJIUTCS HA P.

4. B rpade c 2" seprmmnamu (n > 2) BbIOpaHo 2™ — n HONHBIX HOArpadOB Homap-
HO Pa3IUYHBIX pa3MepoB. JlokaxkuTe, 9TO K OJHOMY W3 3THX HOArPadOB MOXKHO
J00aBUTH BEPIINHY TaK, YTOOBI OH OCTAJICSA MTOJTHBIM.

5. Ilpsamas ¢ mpoXoauT Yepes MEeHTP BOUCAHHON OKpyKHOCTH Tpeyrojabanka ABC.
Toukm A’, B', C' cummerpuanst Toukam A, B, C' 0THOCHTETHHO £ COOTBETCTBEHHO.
Ipsimbie, npoxonsmue wepes A’, B/, C' napamnensno ¢, nepecekator npsambie BC,
CA, AB B roukax A, By, C1 coorsercrBenno. Jokaxkure, aro Touku Ai, By, Cy
JIeXkaT Ha NpAMOi, Kacaoleiics Buucannoi okpyzxuocru ABC.

6. [lanm npsiMmoit KpyroBoii kKouyc ¢ Bepiuuoit O u To9Ka P B IJI0CKOCTH €10 OCHOBA~
uusi. Yepe3 Touky P mposesu mpsaMyio ¢, epeceKkarontyio OKPYKHOCTbH OCHOBAHUS
B Toukax X u Y. Jlokaxkmre, 9T0 BenmuuHa tg 4P20X - tg ZPQOY HE 3aBHCHT OT

BbIOOpA HpsAMOii £.

7. s TOJIOXKUTENBHBIX YUCET 4, b, ¢ U p JTOKaXKUTE HEPABEHCTBO
adb b3e a a?be bca c2ab
+ + > - - :
Ba+bp  Bb+c)  (Be+a)? ~ (2a+b+c)p  (2b+c+a)P  (2¢c+a+bd)P

8. Pamuycel BumMcaHHONW W ONUCAHHON OKpy»KHOCTel Tpeyrojbauka ABC paBHbBI
r u R coorsercrBenno. Buyrpu TpeyrosjbHuKa Bbibpana Touka P. Ilpsvbie AP
u BP nepecekaror onucannyio okpyxuaocth ABC B Toukax A’ m B’. [lokaxwure,

A'B’ R
9T0 H& < o
9. MHOXKeCTBO HATYPAJIbHBIX YUCENT A1, A2, - - . , Gy, HE TTPEBOCXOAATINX 27, HA30BEM

ZTOPOULUM, ECTTH CYMMBI 3JIEMEHTOB BCEX €r0 MOJIMHOKECTB PA3JIMYHBI TI0 MOYJII0 2™
(cymmy mycroro nogaMuoxKectsa cuutaeM papuoil 0). CKOJIBKO CyIIECTBYeT XOPOLIUX
MHOZKeCTB?

10. Hemocrostausie MEOrOWIEHEL f1(x), f2(z), ..., fr(x) TaKoBLL, ITO

fi(fe(2)) = fa(f3(2)) = ... = fi—1(fr(2)) = fr(fi(2)).

Hoxkaxkure, 4ro eciu k nederno, 1o Bce mHoro4wienst f1(z), fa(x), ..., fi(z) pasubl.
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1. Haitnure Bee dyuxuuu f: (0, +00) — (0, +00), rakue aro f(a+f(y))=yf(xy+1).
2. B kaerkax kBajgpara 99 x 99 paccraBjeHbl MOMapHO Pa3IWYHbIE BEIECTBEH-
uble guciaa. Kierdarsiit mpsaMOyTOIbHNK, JIEXKAIUN B 9TOM KBapare, HA3bIBAETCS
WeAbPOM, €CTTH KAKI0e TUCIO0 B HTOM MPIMOYTOTBHUKE MEHBIe KaXKJIOrO YhCIIa,
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3. Ilycrs p — mpoctoe yucio. Jlano MHOXKECTBO A, comeprKalliee He MEHee P dJie-
MeHTOB. HazoBem p-cemeticmeom MHOXKECTBO, COCTOSINEE U3 MOMAPHO HEmepece-
KAIOMIUXCsl P-3JIEMEHTHBIX moaMuokecTB A. Jlokaxkure, 970 Pa3HOCTh KOJUIECTBA
P-CEeMEHCTB, COAEPKAIIMUX YETHOE YUCJIO HOAMHOXKECTB, W KOJIAYECTBA P-CEMEHCTB,
COZIEPIKAIINX HEYETHOE YUCJIO TOAMHOMKECTB, JEJIUTCS HA P.

4. B rpade c 2" sepmmnamu (n > 2) BbIOpaHo 2" — n HOJIHBIX HoArpadoB nomap-
HO Pa3IUYHBIX pa3MepoB. JloKaxkuTe, 9TO K OJHOMY W3 3THUX HOArPadOB MOXKHO
J00aBUTH BEPIINHY TaK, YTOOBI OH OCTAJICSA MTOJTHBIM.

5. Ilpsamas ¢ mpoxoauT Yepes3 MEeHTP BIUCAHHON OKpYyKHOCTH Tpeyroiabauka ABC.
Toukm A’, B', C' cummerpuanbt Toukam A, B, C' 0THOCHTETHHO £ COOTBETCTBEHHO.
Ipsimble, npoxonsmue wepes A’, B/, C' napamnensno ¢, nepecekator npsambie BC,
CA, AB B roukax A, By, C1 coorsercrBenno. Jokaxkure, aro Touku A;, By, Cy
JleXkarT Ha NpaMoil, Kacaoleiics Buucannoi okpyzxuocru ABC.

6. [lam npsiMmoit KpyroBoii KoHyC ¢ Bepiuuoit O u To9Ka P B IJIOCKOCTH €10 OCHOBA~
uusi. Yepe3 Touky P mposesu mpsaMyio ¢, IepeceKarontyio OKPYKHOCTh OCHOBAHUS
B Toukax X u Y. Jlokaxkmre, 9TO BenmmuuHa tg 4P20X - tg ZPQOY HE 3aBHCHT OT
BbIOOpA HpsMOii £.

7. s TOJIOXKUTENBHBIX YUCeT a, b, ¢ U p JTOKAXKUTE HEPABEHCTBO
adb b3e a a?be bca c2ab
+ + > - - :
Ba+bp  Bb+c)  (Be+a)? ” (2a+b+c)p  (2b+c+a)P  (2c+a+d)P

8. Paguycel BUmMCaHHONW W ONUCAHHON OKpy»KHOCTel Tpeyrojbuuka ABC paBHbBI
r u R coorsercrBenno. Buyrpu TpeyrojbHuka Bbibpana Touka P. Ilpsvbie AP
u BP nepecekaror onucannyioo okpyzuaOocTh ABC B Toukax A’ m B’. lokaxwure,

A'B’ R
9T0 55 < o
9. MHOXKeCTBO HATYPAJIbHBIX YUCENT A1, A2, - - . , Gy, HE TPEBOCXOAATINX 27, HA30BEM

ZTOPOULUM, ECITTH CYMMBI 3JIEMEHTOB BCEX €r0 MOJIMHOYKECTB PA3JIMYHBI TI0 MOYJII0 2™
(cymmy mycroro noaMuoxkecTBa cuutaeM papuoii 0). CKOJIBKO CyIIECTBYeT XOPOLIUX
MHOZKeCTB?

10. Henocrosinubie muOTOUIeHb! f1(2), fa(x), ..., fr(x) TakoBsI, 4TO
filfe(@) = f2(f3(2) = ... = i1 (fa(@)) = fu(f1(2))-
Hokaxkure, 4o ecsu k nederno, 1o Bce mHorowienst f1(z), fa(x), ..., fi(z) pasubl.



