CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2005 roga ITO MATEMATHUKE
II TypP. 9 KJIACC.

1. Jlamel HaTypaJbHble YuCIa a, b u c. JlIokazKuTe HEpaBeHCTBO
HO/I(a,b) + HO/I(a,b+c¢) < a+c.

(C. Bepaos)

2. JlokazkuTe, 4TO HE CYIIECTBYET YETHIPEX MOMAPHO PA3JINYHBIX KBAIPATHBIX TPEX-
YJIEHOB €O CTapImuMu KodhdurmenTaMn paBHbIMH 1 TaKUX, YTO CyMMa JIIOObIX JIBYX U3
HUX HUMeeT POBHO OJWH KOPEeHb. (®. ITempos)
3. B tpeyroabanke ABC nposenn 6uccexkrpucy C'K, a B Tpeyronpaunke BCK —
ouccekrpucy K L. ITpsmbie AC' u K L nepeceksuch B rouke M. N3Becrno, uro ZBAC >
/BCA. Jokaxure, uro AK + KC > AM. (A. Ilacmop)
4. B kBajipare 8 X 8 paccrasjienbl yncjia ot 1 10 64. IIpu 370M B KaxK 101 cTpOUKe Yuc-

Ja yObIBaIOT (CJIeBa HANPABO) U B KayKJIOM CTOJIOIE dncia yobBaor (cBepxy Buuz). [lo-
KazkKUTe, 4TO CyMMa 8 4uceJl Ha JUArOHaJIU, UYIIel U3 JIeBOrO-HUZKHErO yIJla B lPaBblii-
BepXHUil He MeHbine 204. (C. Bepaos)

Ousmvmmana 2005 roga. 11 Typ. 9 kinacc. BeiBoguast ayauropusi.

5. CKOJIBKO CyHIeCTBYeT TaKWX HATYPaJbHbIX duces n, 4ro upu jgeaenun 1000 000
Ha 7 HEeIIOJTHOe YaCTHOe OKa3bIBaeTCs OO0JIbIIe OcTaTKa? (M. Anwmunos)

6. Jlanbl Henepecekaromumecss OKPYKHOCTU S1 U So U UX 00IIMe BHEIIHUE KacaTe/ib-
uoie [; u lo. Ha [; Mexxay Toukamu KacaHust OTMeTWIu TOuKy A, a Ha ly — Touku B
u C T1ak, uto AB u AC — kacarenpubie K S1 u Sy. Ilyers O m Oy — HEHTPBI OKPY K-
Hocreit S; m Sy, a K — Touka KacaHWsl BHEBIUCAHOW OKpPY:KHOCTH Tpeyroibauka ABC
co croponoit BC'. Jlokaxkute, ur0 cepeaunna orpeska (10 paBHOyIaleHAa OT TOYeK A
n K. (. Jdocyrun, A. Cmupnos)

7. B Tpunesarom mapctse 2005 ropomos. HekoTopsie Toposa coefuHeHbl TOpOTaMu
¢ OJIHOCTOPOHHUM JiBUKeHueM. VI3BecTHO, 9TO /15 JIIOOBIX JIBYX TOPOJOB W3 OJHOIO W3
HUX MOYKHO JI0OpPAThCs JI0 JIPYTOro, He HAPYIasi MPABUJ JOPOKHOTO JIBUKEHHUS (TO €CTh
Jutst roposioB A u B moxkHO npoexarh qnbo u3 A B B, im6o nz B B A). Koposb xouer
HAIIPABHUTDb B HECKOJIBKO TOPO/IOB CBOMX HAMECTHHKOB TaK, YTOOBI B JIFOOOI rOPOJI, I/1€ HET
HAMECTHUKA, MOZKHO ObIJIO HAPSMYIO HOMACTh U3 FOPOJIA, Ijie eCTh HaMeCTHUK. Jokaku-
Te, 9TO JJIsg 9TOro eMy Oyaer goctatrodno 1003 HaAMECTHUKOB. (/1. Kapnos, C. Bepaos)



CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2005 roga ITO MATEMATHUKE
IT Typ. 10 KJIACC.

1. Jlaubl YeThIpe KBaJApaTHLIX TpexdaeHa. VX crapimme Ko3hdumenTsl paBHbl €/11-
HUIE, & CyMMa JIIOOBIX JIBYX U3 HUX MMEEeT POBHO O/IMH KOpeHb. /lokarkure, 910 Tpu u3
3TUX YeThIPEX TPEXUYJECHOB COBIIAIAIOT. (@. Ilempos)

2. OkpyzKHOCTH, HPOXO/siias Yepe3 Bepiinabl B u C' 1psiMOyroJIbHOIO TPeyroJib-
nnka ABC, nepecekaer runorenysy AC B Touke X. KacarejqbHble K 9TOW OKPYKHOCTH,
pOBeJeHHBIE B TOUKAaxX X U B, mepecekaioTcs B Touke Y. JloKaKuTe, 4TO TOUKA Y JIEXKUT
Ha cpeHeil quaun Tpeyroabiuka ABC, napaienbnoii cropone BC, wiu Ha ee mpo/10Ji-
JKeHHH. (A. Cmupnos)

3. B jeBom HMXKHEM yIUIy JOCKH 1 X N CTOUT XPOMOW KOPOJIb, YMEIOIIHil XOIUTh
TOJIBKO B TpeX HallpaBJIEHHUSAX: BIPABO, BBEPX U 10 JUATOHAJIHN BIIPaBo-BBepX. OOO3HAYNM
yepe3 A, KOJM4YecTBO BCeX ero MapiipyToB, BEAYIIUX B IPOTUBOMOJIOKHBIA YyIoJ1 JOCKH, a
yepe3 A} — KOJMYeCTBO TAaKMX MapIIPYTOB, He 3aXO/4IIUX B JIEBBIH CTOJIOEI U BEPXHIOIO
cTpouKy (KpoMme HadasIbHON U KOHeuHOil mo3unun). JTokaxure, aro Af = 2A4,_;.

(K. Kozacw)

4. Haiigure BCe napbl B3aMMHO HPOCTHIX HATYPAJbHBIX YHCEI, YIOBJIETBOPSAIOIIAX

ypasuennto z° — x = 2(y> — y). (A. Xpabpos)
Osmvmmana 2005 roga. 1T Typ. 10 kimace. Beiognast ayauropus.

5. bapon Mionxraysen yousi na oxore 15 yrok Becom 50, 51, ..., 64 k1. EMy usBecren

Bec KaxKJ0it 3 yTok. C IMOMOIIBIO YAIleYHBIX BECOB OApOH coOMpaeTcs J0Ka3aTh 3pUTe-
JISIM, 9TO nepBasi yrka Becut 50 Kr, Bropast — 51 Kr, Tperbst — 52 Kr, u T.J. (BHavaJe
3pUTeIN He 3HAIT MPO Beca YyTOK abCOTIOTHO HuYero). Kakoe HanMeHbIee KOJTUIeCTBO
TUpb MOTpebyeTcss 6ApoHy, eCJIu U THPH, U YTOK MOYKHO pa3MeNiaTh Ha 00enX dalnax Be-
COB, a KOJMYECTBO B3BemmBaHuii He orpannveno? (Beca ruph m3BecTHBI Kak GapoHY, Tak
u 3puTeasM. B Haqmunu HeorpaHWYeHHbI 3amac rupb Becamu 1, 2, ..., 1000 Kkr.)
(A. Xpabpos)
6. AE u C'D — BoicoTsl ocTpoyroabaoro Tpeyroibunka ABC. Buccekrpuca yria B
nepecekaer orpe3ok DFE B Touke F'. Ha orpeskax AE u C'D B3siiu takue Touku P u @)
COOTBETCTBEHHO, 4TO 4deThbipexyroibuuku ADF(Q) uw CEF P — Buucannbe. /lokakure,
aro AP = CQ. (A. Cmupros)
7. JlaHo n pasjMYHBIX HATYypaJabHBIX duces. Ha J0ocKy BbIHcaIn UX HOIapHbIe HaH-
OoJibilie OO0IUe JleJIUTeIn U HauMeHblne o0ume KparHbie. Kakum Moxker ObITh Hau-
MEHbIIee KOJUIECTBO PA3IUIHBIX YUCE]I, BHINUCAHHBIX Ha JTOCKe? (@. Ilempos)



CAHKT-TIETEPBYPI'CKA4
OJINMMITNAJA TIKOJIBHUKOB 2005 roga ITO MATEMATHUKE
II Typ. 11 KJIACC.

1. CymecrByor Jii TaKue Yerbipe Pa3/udHbIX KBaJPATHBIX TPEXU/IeHa, CTapIiue
K03 UIMUEHTH KOTOPHIX PaBHBI 1, 9TO cyMMa JIIOOBIX JBYX M3 HUX HMEET POBHO OJIMH
KOpPEHb?! (®. Ilempos)

2. OKpy»KHOCTH, TPOXO/sIas yepe3 Bepmuabl B u C' mpsiMOYroJIbHOTO TPEYTOJIh-
nnka ABC, nepecekaer runoreny3y AC' B Touke X. KacarenbHble K 9TOil OKPYKHOCTH,
npoBeJieHHbIe B TOUKax X u B, nepecekatorcs B Touke Y. Jlokakure, 910 TOUYKA Y JIEZKUT
Ha cpemHeil muHnn Tpeyronbunka ABC, mapannenbHoi cropone BC, min Ha ee mpomoJ-

JKEHUU. (A. Cmupros)
3. CKOJBKO CyMIecTBYyeT TaKWX HATYpAJbHBIX 4ucesn n, 4To npu jgeaenuu 1000 000
Ha 7 HEIIOJIHOe YaCTHOe OKa3bIBaeTCsl OOJIbllle OcTaTKa?! (M. Anwmunos)

4. B xBazpare 8 X 8 paccraBiaensl uncaa oT 1 go 64. [Ipum sTom B KazK10if cTpoUKe
4YUCJIa BO3PACTAIOT CJIeBa HAIIPABO U B KAaK/IOM CTOJIOIE YUC/Ia BO3PACTAIOT CBEPXY BHUS.
[Iycts A — HauMeHbIIIee BO3MOKHOE 3HAYEHHNE CyMMBbI YHCE], CTOATINX Ha OJTHOM 13 Jua-
rouaJieit, a B — HauMeHblree BO3MOZKHOE 3HAYEHUE CYMMbBI YUCE/I HA JAPYTOil JuaroHaJiu.
Jokaxure, uro A = B. (C. Bepaos)

Osmvmmana 2005 roga. 1T Typ. 11 kinace. Beiognast ayauropus.

5. bapon Mionxraysen yousi na oxore 15 yrok Becom 50, 51, ..., 64 k1. EMy ussecren
Bec KaxKJ0il u3 yTok. C IOMOIIBIO YaIlleYHBbIX BECOB OApOH coOMpaeTcs J0Ka3aTh 3pUTe-
JISIM, 9TO nepBasi yrka Becut 50 Kr, Bropast — 51 Kr, Tperbst — 52 Kr, u T.J|. (BHavaJe
3pUTeN He 3HAIT MPO Beca yTOK abCoTIOTHO HIYero). Kakoe HanMeHbIee KOJINIeCTBO
rupb noTpebyercsa 6ApoHy, eCJIU U TUPH, U YTOK MOXKHO pa3MeIaTh Ha 0OeUX Jalnax Be-
COB, a KOJMYECTBO B3BemmBaHuii He orpannveno? (Beca ruph m3BecTHBI Kak GapoHY, Tak
u 3puTeaaM. B Haqnunu HeorpaHWYeHHbI 3amac rupb Becamu 1, 2, ..., 1000 kr.)

(A. Xpabpos)

6. Dbuccekrpuca yrma A tpeyronbaunka ABC' mepecekaeT BIHCAHHYIO B 9TOT Tpe-
YIOJIbHUK OKpYzKHOCTH B Toukax F' m L. Touka D — ocHOBaHue IepreHuKyJispa u3
touku C' Ha 31y OuccekTpucy. K — ocHOBaHUe TMepHEHINKY/IApa U3 MEHTPA BIUCAHHON
okpyxknoctu Ha BD. Jlokaxkure, uro F', L, B u K jiexkat Ha 0JIHO OKPYKHOCTH.

(®. Bazapes)

7. Ha GeckonedHOM JHCTe KJIETYATOIl OyMaru mpoBeJeHa FOPU3OHTAJbHAS MPIMast
BJIOTb JTUHUU ceTKHU. MOYKHO JIM PACCTaBUTH B KJIETKAX BEPXHEH TOJYIIOCKOCTH Bele-
CTBEHHbIE YUCJIA, 110 MOJLYJIIO HE IPEBOCXO/MIINE e IUHUIIbI, TAK, YTOObI BBIIIOJIHAJIUCH JIBA
yCJIOBUS:

(i) B kaxk10M (6ECKOHEYHOM) CTOJIOIE BCE YUCJIA PA3IUIHBL;

(ii) unmcno, crogiee B 000 KJIETKe, He JIeXKAIel Ha TPAHUIIE TOJYILIIOCKOCTH, DABHO
cpeaneMy apudMETHIeCKOMY YeThIPEX CBOWX COCeeii? (H. Quaonos)



