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XLIII Becepoccuiickast MaTeMaTn4iecKas OJIMMITNA/IA IITKOJIbHIKOB

9 kyacc
IlepBrlii geHb

B npousBegeHnn TpEX HATYpaabHBIX UHCE/ KaXKIbIIl COMHOYKUTEb
yMeHbIIn Ha 3. Morio i npousBejeHue Ipu 3TOM YBEJIUIUTbHCSI
poBHO Ha 20167

Baca zagyman 8 KIeTOK MmIaxMaTHOH JOCKM, HUKaKUEe JBe U3 KOTO-
DBIX He JIeyKAT B OJHOI CTPOKe WM B OJHOM cToji01e. 3a xoj Ilers
BBICTABJISIET Ha JOCKY 8 J1ajeil, He ObIoIMUX APYT JApyra, a 3areM Ba-
csl YKa3bIBaeT BCe JiaJlbl, CTOsIINE Ha 3aJyMaHHBIX KJeTKax. Hcim
KOJIMTIECTBO Jiajiell, yKazaHHbIX Baceit Ha sToM Xo/1¢e, 1érHo (T.e. 0, 2,
4,6 wim 8), To Ilerst BLIMIpBIBAET; NHAYE BCe PUTYPBI CHUMAIOTCS C
nocku u Ilera jgenaer ciaemyromuii Xo/1. 3a KaKoe HauMEHbIIee YICI0
x0J10B IleTsa cMoXKeT rapaHTUPOBAHHO BBIUIPATH !

CyliecTByeT Jin TPEYroJbHUK CO CTOPOHAMHU X, Y U 2 TaKoil, 4To
By B =y v+ 2)(z+a)?

Pasrocroponnuii rpeyroyibauk ABC Bucan B OKPY2KHOCTD §2 11 oI~
caH BOKpYT oKpyzKHOCTH w. Ha croponax AC u AB BbIOpaHbI TOUKN
P u () cooTBeTcTBeHHO TaK, 4TO 0Tpe30oK P() Kacaercs w. OKpyK-
HOCTb {2, ¢ 1leHTpoM P 1poxXoguT depe3 B, a 0KpyKHOCTD (). ¢ TeH-
TpoM () poxoguT vyepes C'. [Toxaxkure, uTo okpyzkHocTn {2, () 1 ()¢
IMEIOT ODIIYIO TOUKY.
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10 kJ1acc
IlepBrlii geHb

B npousBejeHny HsiT HATYPaJIbHBIX YHUCET KarKJbIii COMHOXKUTEh
yMeHbIIn Ha 3. Morio i npousBejeHue mpu 3TOM YBEJIUIUTbHCSI
poBHO B 15 paz?

OKpy’KHOCTb € IIEHTPOM B TOYKe [ BIICaHA B YeTBHIPEXYTOJIHLHUK
ABCD. Jlyan BA u CD nepecexkatorcst B Touke P, a jnyan AD
n BC nepecexkatorcsi B Touke (). M3BecTHO, uTO TOUKa P JIesKUT Ha,
OKPY?KHOCTHU w, olucaHHoil okoyio Tpeyroibiuka AIC. Jlokaxkure,
9TO TOYKA () TOXKE JIEZKUT Ha OKPYYKHOCTU W.

[Tama Boiopast 2017 (He 00st3aTe/IBHO PA3JIMIHBIX) HATYPAJIBHBIX 1~
cesl ay, a9, ..., o017 ¥ Urpaer caMm ¢ coboil B caegayolLyto urpy. Ms-
HaYaIbHO y HETro eCTh HeorpaHMYeHHbIN 3amac Kamueit m 2017 601b-
X IIYCTBIX KOPOOOK. 3a oxuH xoj Ilamra podapisier B jir00yI0 KO-
poOKY (110 cBOEMy BBIOODY) @ KaMHeil, B JIFOOYIO U3 OCTABIINXCS KO-
pobOK (10 cBOEMY BBIOOPY) — (9 KAMHE]A, . . ., HAKOHEIl, B OCTABIITYO-
csl KOPOOKY — agp17 KaMueil. [Tammuna meab — J00UTheA TOTO, YTOOBI
II0C/Ie HEKOTOPOI'0 XOJla BO BCEX KOPOOKaX CTaJIo IIOPOBHY KaMHEIl.
Mor Jin on BeIOpaTh Yuc/Ia Tak, YTOOBI eI MOYKHO ObLIO JOOUTHCS
3a 43 Xoja, HO HeJIb3sl — 3a MEHbIIlee HEeHYJIeBOe UKCJI0 X008
Yunresib cobupaercs AaTh JETIM 3aja4dy ciaeayoiiero suja. OH co-
OOIIUT UM, 9TO OH 3ajymast Muorouien P(x) crenenn 2017 ¢ nesbivu
KOs punmenTamu, crapiuii KoadpuireHT KoToporo pasex 1. 3arem
OH COOOIIUT UM K TIEJIbIX TUCeN N, N9, ..., N, U OTJIETbHO COOOIINT
sHauenne Boipazkenns P(ny)-P(ng)-...-P(ny). Ilo stum ganubiv je-
TH JIOJIYKHBI HAUTH MHOT'OYJIEH, KOTOPBI MOr Obl 3a/lyMaTh YUUTE/Ib.
[Tpu KakoM HamMeHbllleM k YyUHUTEIb CMOYKET COCTABUTH 3ajady Ta-
KOI'0 BIJIa TaK, YTOOBI MHOTI'OYJICH, HAllJIEHHbII JeTbMU, 00A3aTeILHO
coBIIaJI ObI ¢ 3ayMaHHbIM?
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11 KJjacc
IlepBrlii geHb

B npousBejennn ceMu HaTypaJbHBIX UUCET KarKJbIil COMHOXKUTEIh
yMeHbIIn Ha 3. Morio i npousBejeHue mpu 3TOM YBEJIUIUTbHCSI
poBHO B 13 pas?

Bacst 3ajiymas 8 KJIeTOK IIaxXMaTHON JIOCKM, HUKAKKe JBe U3 KOTO-
DBIX He JIeyKaT B OJHOI CTPOKe WM B OJHOM cToJji01e. 3a xoj Ilers
BBICTABJISICT Ha JOCKY 8 J1ajeil, He ObIOIMUX APYT JApyTra, a 3areM Ba-
Csl YKasbIBaeT BCe JIajbU, CTOsIIUEe Ha 3a/yMaHHBIX K/eTKax. Fcim
KOJIMTIECTBO Jiajiefl, yKazaHHbIX Baceit Ha sToM Xo/1e, 1érHo (T.e. 0, 2,
4, 6 wim 8), To Ilerst BLIUIPBIBAET; NHAYUE BCe PUTYPBI CHUMAIOTCS C
Jnocku u IleTst jienaer ciaeayrommi Xo. 3a KaKoe HalMeHbIIee YuC/Io
x0J10B IleTsa cMoXKeT rapaHTUPOBAHHO BBIUTPATH !

Yunreinb cobupaercs AaTh JCTIM 3aja4dy ciaegayomero suja. OH co-
OOIIUT UM, ITO OH 3ajyMast Muorodien P(x) crenenn 2017 ¢ nesibivn
KOs punmenTamu, crapiuii KoadppuimenT KoToporo papex 1. 3arem
OH COODIIUT UM K 1IeJIbIX YUCeJ 11, N9, ..., N, U OTJETbHO COOOIIUT
sHadenne Boipazkenns P(ny)-P(ng)-...-P(ng). Ilo stum ganubiv je-
TH JIOJIYKHBI HAWTH MHOT'OYJIEH, KOTOPBII MOr Obl 38/ lyMaTh YUUTE/Ib.
[Ipu kKakoMm HamMeHbIIEM k YUHUTE/b CMOYXKET COCTABUTDH 3aJiady Ta-
KOI'0 BUJIa TaK, 9TOObI MHOI'OUJIEH, HallJIEHHbIN J1eTbMH, 00sg3aTe/IbHO
COBIIAJI ObI ¢ 3ayMaHHbIM?

Paprocroponnuii Tpeyrosibank ABC Bincan B OKPY»KHOCTB §2 11 OI11-
caH BOKpYT OKpyzKHOocTH w. Ha croponax AC u AB BbIOpaHbI TOUKN
P u () coorBeTcTBEHHO TaK, YTO OTPe30K F() MPOXOINUT Uepes IEeHTP
tpeyrosibiuka ABC. Oxpyxuoctu [y u ['e nmoctpoennl na orpes-
kax BP n C'() kak na qunamerpax. /lokaxkure, 910 oOKpyKHOCTH [,
n ['. mepecekaroTcs B IBYX TOUKaX, OJHA U3 KOTOPBIX JIEXKHAT Ha {2, a
Jpyrasi — Ha w.



