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8.2.

8.3.
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XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbLHAKOB

8 KJiacc
IlepBsbiit 1eHB

['pub maswiBaeTca naoxrum, ecoiu B HeM He Menee 10 depseii. B
sykorike 90 mmoxux mn 10 xopormux rpudoB. MoryT jin Bce rpu0ObI
CTaTh XOPOIIUMHE TOC/IE€ TOTO, KAK HEKOTOPBIE YePBU IEPEIOJI3yT
n3 IJIOXUX TPUOOB B XOpOIIHe?!

Touka K — cepenuna THIOTEHY3bI AB TPAMOYTOJIBHOTO PABHO-
6espennoro Tpeyroibuuka ABC'. Touku L u M BbiOpanbl Ha Ka-
rerax BC' u AC' coorBercTBenno Tak, uro BL = C'M. JlokaxKure,
qro TpeyroibHuK LM K — TakxKe IpsSMOYTOJIbHBII paBHOOEIPEH-
HDI.

[To kpyry BbInucanbl yncia 1,2,3,...,10 B HEKOTOPOM IOPSIIKE.
[Terst Beraumem 10 cyMM BceX TPOEK COCETHUX TNCEeT U HAITACAJ Ha
JTOCKe HAWMEHbIIlee M3 BBIUNCIEHHBIX unces. Kakoe HambosbIee
YHICJIO0 MOIJIO OBITH HAIIMCAHO Ha JOCKe?

Nnmerorcs yamednbie Becbl 1 100 MOHET, cpeii KOTOPBIX HECKOJIb-
Ko (6osbiie 0, Ho Menbiie 99) danbmuBeix MoHeT. Bee dasbmm-
BbI€ BECAT OJUHAKOBO, BCE HACTOSIIIIE TOXKE BECST OJIUHAKOBO, IIPH
9TOM (basIbIINBasg MOHETa Jierde HacTosdieir. MoxKHO Jie/1aTh B3Be-
IIMBaHKe Ha Becax, 3allIaTUB IIepe]l B3BEIINBAHUEM OJHY U3 MO-
uet. /lokaxkure, ITO MOYKHO ¢ TapaHTHell OOHAPYKUTH HACTOSIILYTO
MOHETY.
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XXXV Bcepoccuiickast MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

8 KJiacc
IlepBsbiit 1eHB

['pub maswiBaeTcsa naoxrum, ecoiu B HeM He Menee 10 depseii. B
sgykorke 90 mmoxux u 10 xopormux rpudoB. MoryT jin Bce rpu0ObI
CTaTh XOPOIIWMHE IIOCJIE TOTO, KAK HEKOTOPBIE YePBU IMEPEIOJI3yT
13 IJIOXUX TPUOOB B XOpOIIHe?!

Tourka K — cepemguna runoreny3bl AB TPAMOYTOJIBHOTO PABHO-
6esipennoro Tpeyroibuuka ABC'. Touku L u M BbiOpaHbl Ha Ka-
rerax BC' u AC' coorBercTBenno Tak, uro BL = C'M. JlokaxKure,
qro TpeyroabHuK LM K — TakxKe IpsSMOYTOJbHBII paBHOOE PEH-
HDI.

[Io kpyry BbInucanbl yncia 1,2,3,...,10 B HEKOTOPOM TOPSIIKE.
[Ters Beraucana 10 cymMM Bcex TPOEK COCETHUX THCET U HAITHCAJT Ha
JIOCKe HAWMEHbIITee M3 BBIUNCIEHHBIX unces. Kakoe HambosbImee
YICJIO MOTLJIO OBITH HAIIMCAHO Ha JIOCKe?

Nwmerorcst gamreansie Becbl n 100 MOHET, Cpejii KOTOPBIX HECKOJIb-
Ko (6osbiie 0, Ho Menbiie 99) danbmmBeix MoHeT. Bee dasbrim-
BbIE BECAT OJIMHAKOBO, BCE HACTOSIIIIUE TOXKE BECST OJUHAKOBO, IIPH
9TOM (basIbIINBasg MOHETa Jierde HacTosdieir. MoxKHO Jie/1aTh B3Be-
IIIBaHUE Ha Becax, 3aIlJIATUB IIepeJ] B3BEIIUBAHUEM OJIHY U3 MO-
HeT. /lokaxkure, 9TO MOYKHO ¢ TapaHTHell OOHAPYKUTH HACTOSIIILY O
MOHETY.
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XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbLHAKOB

9 kJacc
IlepBsbiit 1eHB

['pub maswiBaeTca naoxrum, ecoiu B HeM He Menee 10 depseii. B
sykorike 90 mmoxux mn 10 xopormux rpudoB. MoryT jin Bce rpu0ObI
CTaTh XOPOIIUMHE TOC/IE€ TOTO, KAK HEKOTOPBIE YePBU IEPEIOJI3yT
n3 IJIOXUX TPUOOB B XOpOIIHe?!

Panmonasibabie uncia a u b yIoBI€TBOPSIIOT PABEHCTBY

a3b+ ab3 + 2a%6% + 20 + 26+ 1 = 0.
Jokazkure, 9o 9ncyio 1 —ab saBiisiercs KBaIpaToM PalioHaILHOTO
qucIia.
B ocrpoyrossaom tpeyronbnuke ABC nposejienbl BeicOThl AA7,
BBy, CCq. llpamas, nepnennukysisapHas croporne AC' u mpoxo-
ndmas depe3 Touky Aq, nepecekaer npsamyio BjCp B Touke D.
Hokazxkure, aro yroax ADC' mpsMoii.
Ha pucynke mokasan TpeyrojibHUK, pa3OUThIi Ha 25 MEHBIINX Tpe-
YIOJIbHUKOB, 3aHyMEPOBAaHHBIX ducjaMu oT 1 g0 25. MoxKHO ju
9TU »Ke YHC/Ia PacCTaBUTh B KJIETKAaX KBaJpaTa b X 5 Tak, YTOObI
JIIOOBIE JIBa JHCIIa, 3allMCAHHbIE B COCEIHUX TPEYTOJIbHUKAX, ObLIN
3alicaHbl U B COCeTHUX KieTkax KBajapara’ (TpeyrosbHuku, Tak
JKe, KaK U KJIeTKH KBaJpaTa, CAUTAIOTCsS COCETHUMME, €CJIA UMEIOT
OBIILY10 CTOPOHY. )
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XXXV Bcepoccuiickast MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

9 kJacc
IlepBsbiit 1eHB

['pub maswiBaeTcsa naoxrum, ecoiu B HeM He Menee 10 depseii. B
sgykorke 90 mmoxux u 10 xopormux rpudoB. MoryT jin Bce rpu0ObI
cTaTh XOPOIIMMH ITOCJIE TOIO, KaK HEKOTOPbIE YePBU IEPEO/I3YT
U3 IJIOXUX TPUOOB B Xoporue?
Panmonasibabie qncia a u b yI0BI€TBOPSIOT PABEHCTBY

a3b + ab® + 2a%0% + 20 + 26+ 1 = 0.
Jokazkure, 9T0 9ncyio 1 —ab aBiisieTcs KBaIpaToM PalioHaILHOTO
qucia.
B ocrpoyrossaom tpeyronsnuke ABC nposejienbl BeicoThl AA7,
BBy, CCq. llpamas, nepnennukyisapHas croporne AC u mpoxo-
ndmas depes Touky Aqp, mepecekaer npsmyio B1Cp B Touke D.
Hokazxkure, aro yroa ADC' mpsMoii.
Ha pucynke mokasan TpeyrojibHUK, pa3OUThIi Ha 25 MEHBIINX Tpe-
YIOJIbHUKOB, 3aHyMEPOBAaHHBIX ducjaMu oT 1 g0 25. MoxHO 1
9TU »Ke YHC/Ia PacCTaBUTh B KJIETKAaX KBaJpaTa b X 5 Tak, 4ToObI
JIIOOBIE JIBa JHCJIa, 3allMCAHHbIE B COCEIHUX TPEYTrOJbHUKAX, ObLIN
3alicaHbl U B COCeTHUX KiieTkax KBajapara? (TpeyrosbHuku, Tak
2Ke, KaK 1 KJIETKU KBaJdpaTa, CHUTaTCAd COCEJHUMU, €CJIN NMEIOT
0BIILy10 CTOPOHY. )
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10 kyacc
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Keagparueiit  Tpexuien  f(z)  TakoB, 9TO  MHOIOWIEH
(f(2))? — f(z) umeer poBHO Tpu BemecTBeHHbLIX KopHst. Haifgure
OP/INHATY BEPINUHBI TPagUKa ITOrO TPeXdIeHa.

JlokaxkuTe, 9TO HaiiJIeTCsd TaKoe HATypaJbHOE 9ucjo N > 1, 9410
IPOU3BEICHNE HEKOTOPBIX 7 TIOC/IEI0BATEIbHBIX HATYPAJILHBIX -
ceJl PABHO MPOU3BEICHUIO HEKOTOPBIX 1 + 100 moc/ieoBaTe IbHbIX
HATYPAJIbHBIX HCE/I.

Y Koctu 6b1710 B2 HaOOpa 1o 17 MoHeT: B ojiHOM HabOpe Bce MO-
HeTHl HACTOSIIIUE, a B JAPYyroM HAOOpe POBHO 5 (aybIuBbIX (Bce
MOHETBI BBITVISIJIST OJIMHAKOBO; BCE HACTOSIIIINE MOHETHI BECAT OJIH-
HAKOBO, BCe (DAJIBIIIIMBBIE TOXKE BECAT OJMHAKOBO, HO HEM3BECTHO,
Jerde wim Tsizesee Hacrodamux). Oaun u3 Habopos Kocrst ormasn
JIPYTY, & BIOCIEJICTBAN 3a0bLT, KAKOW NMEHHO U3 JBYX HaOOPOB y
Hero octasicsd. Moxker nu KocTs mpu moMoImy JIByX B3BEITMBAHMIA
Ha JallledHbIX BecaxX 0e3 TMPh BBISICHUTH, KAKOH MMEHHO U3 JIBYX
HAOOPOB OH OT/A !

OKpyKHOCTH W] M w9 KacaloTCd BHENTHUM oOpa3oM B Touke (.
Toukn A n B na okpyxKHOCTH w] U TouKH C' 1 D Ha OKPYKHOCTHU
wo TakoBbl, uT0 AC' m BD — oOmue BHeIIHHE KacaTeJbHBbIE K
okpyzkuocTam. [Ipamas AO nepecekaer orpe3ok C'D B Touke M,
a upamasg C'O 1epecekaeT BTOPUYHO OKPYZKHOCTb w{ B Touke N.
Hoxkazkure, aro Touku B, M n N jexar Ha OTHON HPSIMOIA.
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10 kyacc
IlepBsbIit 1eHB

Keagparueiit  Tpexainen  f(r)  TakoB, 9TO  MHOIOWIEH
(f(2))? — f(z) umeer poBHO TpU BemecTBeHHbLIX Kopust. Haifgure
OpP/INHATY BEPINUHBI I'PAGUKA ITOrO TPeXIIeHa.

JokaxkuTe, 9T0 HafIeTCd TaKoe HATYPAJIbHOE YUCJI0 1 > 1, 9TO
IPOU3BEICHNE HEKOTOPBIX 7 TIOCJIEIOBATEIbHBIX HATYPAJILHBIX -
ceJl PABHO MPOU3BEICHNIO HEKOTOPBIX 1 + 100 moc/ieoBaTe IbHbIX
HATYPAJbHBIX YHCE/I.

Y Koctu 6b110 182 HaOOpa 1o 17 MoHeT: B ojiHOM HabOpe Bce MO-
HeTHl HACTOSIIINE, a B JAPYyroM HAOOpe POBHO 5 (aybImBbIX (Bce
MOHETBI BBITVISIJISIT OJIMHAKOBO; BCE HACTOSIIIINE MOHETHI BECAT OJIH-
HAKOBO, BCe (DAJIBIITMBBIE TOXKE BECAT OJMHAKOBO, HO HEM3BECTHO,
Jerde wim Tszesee Hacrodamux). Oaun u3 Habopos Kocrst orast
JIPYTY, & BIOCIEICTBAN 3a0bLI, KAKOW MMEHHO U3 JBYX HaOOPOB y
Hero octasicsd. Moxker mu KocTs mpy oMoy JIBYX B3BEITMBAHMIA
Ha JallledHbIX BecaxX 0e3 TMPh BBISICHUTH, KAKONH MMEHHO U3 JIBYX
HAOOPOB OH OT/A !

OKpyKHOCTH W] U w9 KacaloTCd BHENTHUM oOpas3oM B Touke (.
Toukn A n B na okpyxHOCTH w] U TouKH C' 1 D Ha OKPYKHOCTHU
wo TakoBbl, uT0 AC' m BD — oOmue BHeIIHHE KacaTeJbHBIC K
okpyzkuocTam. [Ipamas AO nepecekaer orpe3ok C'D B Touke M,
a npamasg C'O mepecekaeT BTOPUYHO OKPYZKHOCTb w{ B Touke N.
Hoxkazkure, aro Touku B, M n N jexar Ha OTHOIN IPSIMOIi.
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11 kyacc
IlepBsbiit 1eHB

Keagparueiit  Tpexuien  f(z)  TakoB, 9TO  MHOIOWIEH

(f(2))® — f(z) umeer poBHO TpU BemecTBEHHbLIX Kopust. Haifgure
OP/IMHATY BEpIIUHBI TpaduKa 9TOr0 TPEeXUIeHa.

B nmekoropbix kjaerkax Tadbsuibl 10 X 10 paccraB/ieHbI HECKOJIHKO
KPECTHKOB M HECKOJIBKO HOJIMKOB. 3BecTHO, 1TO HET stuiun (CTpo-
KU WJIH CTOJIONA), HOJTHOCTHIO 3aM0THEHHOM OJIMHAKOBBIMI 3HAUKA-
M (KpecTukaMu win Hoiukamn). OHaKo, e B JIF00YIO MyCTyTo
KJIETKY [OCTaBUTh JI0O0M 3HATOK, TO 9TO ycjoBue Hapymmres. Ka-

KO€ MMHUMaJIbHOE YHCJIO 3HAYKOB MOXKET CTOATDL B Ta6JII/IIl€?

2
JokazkuTe, 9TO T oS T < 71T_6 npu 0 < x < g

B ocrpoyrosmmaoM HepaBaobeaperHoM Tpeyrosbauke ABC mpose-
nena soicota AA" 1 ormedensr Toukn H u O — TodUKa mepecetde-
HUsI BBICOT U IIEHTP OIMCAHHON OKpy:KHOCTH. /oKazKure, 4T0 TOY-
Ka, CHMMeTPHYHAasl [EHTPY OIMMCAHHONW OKPYZKHOCTH TPEYIroJIbHU-
ka HOA' ornocurensho npsvoit HO, exKuT Ha CpenHeil JIHHAT
tpeyrosbauka ABC.
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XXXV Bcepoccuiickast MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

11 kyacc
IlepBsbIit 1eHB

Keagparueiit  Tpexaien  f(r)  TakoB, 9TO  MHOIOWJIEH

(f(2))® — f(z) umeer poBHO TpU BemecTBeHHbLIX Kopust. Haifgure
OP/IMHATY BEpIIUHBI I'padKa STOr0 TPEXUIeHa.

B nekoTopnix kierkax Tadsmibl 10 X 10 paccraBieHbl HECKOJIBKO
KPECTHKOB I HECKOJIBKO HOJIMKOB. I13BecTHO, 1TO HET tuun (CcTpo-
KU MJIH CTOJIONA), HOJTHOCTHIO 3aM0THEHHOM OJIMHAKOBBIMI 3HAUKA-
M (KpecTukaMu win Hoiukamn). OJiHaKO, ecin B JIFOOYIO MyCTYTO
KJIETKY [OCTaBUTh JI0O0M 3HATOK, TO 9TO ycjoBue Hapymmres. Ka-

KO€ MMHUMaJbHOE YHCJ/IO 3HAYKOB MOXKET CTOATDL B Ta6JIHIl€?

2
JlokazKkuTe, 9TO T oS T < 71T_6 npu 0 < x < g

B ocTpoyrosmaom HepaBnobeaperHoM Tpeyrosbauke ABC mpose-
nena soicota AA' n ormedens Toukn H u O — ToUKa mepecede-
HUsI BBICOT ¥ IIEHTP OIMCAHHON OKpy:KHOCTH. /oKakuTe, 4T0 TOY-
Ka, CHMMeTPHYHAas [EHTPY OIMUCAHHONW OKPYKHOCTH TPEYIroJIbHU-
ka HOA' ornocurensho mpsmoit HO, nexuT Ha CpemHeil JHHUT
tpeyrosbauka ABC.



