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XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

8 KJ1acc
IlepBsbiit 1eHB

['pub maswiBaeTca naoxum, ecoiu B HeM He Menee 10 depseii. B
sgykorke 90 mmoxux u 10 xoporux rpuboB. MoryT jim Bce rpuObI
CTATh XOPOIIUMHU TIOCJ/Ie TOTO, KaK HEKOTOPBIEC YEePBU IEPEIOJI3YT
13 IJIOXUX TPUOOB B XOPOIIIHe?!

Touka K — cepeguna THIOTEHY3bI AB TPAMOYTOJIBHOTO PABHO-
6espennoro Tpeyroibuuka ABC'. Touku L u M BbiOpaHbl Ha Ka-
terax BC' u AC coorBercTBeHHO TaK, uro BL = C'M. Jlokaxure,
qro TpeyroibHuK LM K — TakxKe IpsSMOYTOJbHBIH paBHOOEIPEH-
HDI.

ITo kpyry BbInucanbl yncia 1,2,3,...,10 B HEKOTOPOM IOPSIIKE.
[Ters Beraucana 10 cyMM BceX TPOEK COCETHUX TUCET U HATTUCAJT HA
JIOCKE HauMEHBIIee M3 BBIYUCICHHBIX duces. Kakoe HanbOoJbIee
YUCI0 MOTJIO OBITH HAITMCAHO Ha JOCKe?!

Nwnmerorcs gamreansie Becbl n 100 MOHET, Cpein KOTOPBIX HECKOJIb-
ko (6osbiie 0, Ho Menbiie 99) danbmmBeix MoHer. Bee dasbimm-
BbIE BECAT OJIMHAKOBO, BCe HACTOSIIIIIE TOXKE BECST OJUHAKOBO, IIPH
9TOM (basIbIINBasg MOHETa Jierde HacTosimeir. Mo:KHO J1e/1aTh B3Be-
IIIBaHUE Ha Becax, 3allJIATHB Iepejl B3BEIIUBAHUEM OJHY U3 MO-
net. JIokaxkuTte, 9T0 MOYKHO C rapaHTHeil 0OHAPYKUTb HACTOSIILY IO
MOHETY.

8.1.

8.2.

8.3.

8.4.

XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

8 KJ1acc
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['pub maswiBaeTca naoxrum, ecaiu B HeM He Menee 10 yepseii. B
sgykorke 90 mmoxux u 10 xoporux rpuboB. MoryT jim Bce rpuObI
CTATh XOPOIIUMHU TIOCJIE TOTO, KaK HEKOTOPBIEC YE€PBU IEPEIOJI3YT
13 IJIOXUX TPUOOB B XOpOIIHe?!

Touka K — cepenuna THIOTEHY3bI AB TPAMOYTOJIBHOTO PABHO-
6espennoro Tpeyroibuuka ABC'. Touku L u M BbiOpanbl Ha Ka-
terax BC' u AC coorBercTBeHHO TaK, uro BL = C'M. Jlokaxure,
qro TpeyroibHuK LM K — TakxKe IpsSMOYTOJbHBIIH paBHOOEIPEH-
HDI.

[To kpyry BbInucanbl yncia 1,2,3,...,10 B HEKOTOPOM IOPSIIKE.
[Ters Beraucana 10 cyMM BceX TPOEK COCETHUX TUCET U HATTUCAJT HA
JIOCKE HauMEHBIIee M3 BBIYUCICHHBIX duces. Kakoe HanbOoJbIee
IUCI0 MOTJIO OBITH HAITMCAHO Ha JTOCKe?!

Nwnmerorcs gameansie Becbl n 100 MOHET, Cpein KOTOPBIX HECKOJIb-
ko (6osbiie 0, Ho Menbiie 99) danbmmBeix MoHer. Bee dasbimm-
BbIE BECAT OJIMHAKOBO, BCe HACTOSIIIIUE TOXKE BECST OJUHAKOBO, IIPH
95TOM (basIbIINBasg MOHETa Jierde HacTosimeir. MoxKHO J1e/1aTh B3Be-
IIIBaHIE Ha Becax, 3allJIATHB Iepejl B3BEIIUBAHUEM OJIHY U3 MO-
net. JlokaxkuTte, 9T0 MOYKHO C rapaHTHeil 0OHAPYKUTH HACTOSIILY IO
MOHETY.



9.1.

9.2.

9.3.

9.4.

XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

9 kJacc
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['pub maswiBaeTca naoxum, ecoiu B HeM He Menee 10 depseii. B
sgykorke 90 mmoxux u 10 xoporux rpuboB. MoryT jim Bce rpuObI
CTaTh XOPOIIUMHE IIOCJI€ TOTO, KAK HEKOTOPbIE UePBU IEPEOI3yT
13 IJIOXUX TPUOOB B XOPOIIIHe?!
Panmonasbabie uncia a u b yIoBI€TBOPSIOT PABEHCTBY

a3b+ ab® + 2a%6% + 20 + 26+ 1 = 0.
Jokazkure, 9o 9ncyo 1 —ab saBiisiercs KBaIpaToM ParioHaILHOIO
TUCIA.
B ocrpoyrosbaom Tpeyronbuuke ABC nposejienbl BeicOTHl AA7,
BBy, CCq. llpamas, nepnennukyisapHas cropore AC u mpoxo-
ndmas depe3 Touky Aq, nepecekaer npsamyio BjC1 B Touke D.
Hokazxure, aro yroax ADC' mpsMoii.
Ha pucynke mokasan TpeyrojibHUK, pa3OUThIi Ha 25 MEHBIINX Tpe-
YIOJBHUKOB, 3aHyMEPOBAaHHLIX ducgamMu oT 1 g0 25. MoxkHO Ju
9THU »Ke YHC/Ia PacCTaBUTDh B KJIETKaX KBaJpaTa b X 5 Tak, YToObI
JIOOBIE JIBa JHCIIa, 3allMCAHHBIE B COCEIHUX TPEYTOJIbHUKAX, ObLIN
3alicalbl U B COCeTHUX KieTkax KBajapara? (TpeyrosbHuku, Tak
JKe, KaK 1 KJIeTKN KBaJIpaTa, CIUTAIOTCA COCETHUMUI, €CJIM UMEIOT
OBIILYI0 CTOPOHY. )
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['pub maswiBaeTca naoxrum, ecaiu B HeM He Menee 10 yepseii. B
sgykorke 90 mmoxux u 10 xoporux rpuboB. MoryT jim Bce rpuObI
CTaTh XOPOIIUMHE IIOCJI€ TOTO, KAK HEKOTOPbIe UePBU IEPEOI3yT
13 IJIOXUX TPUOOB B XOpOIIHe?!
Panponasibabie uncia a u b yIoBI€TBOPSIIOT PABEHCTBY

a3b+ ab3 + 2a%6% + 20 + 26+ 1 = 0.
Jokazkure, 9o 9ncyiao 1 —ab saBiisiercs KBaIpaToM ParioHaILHOIO
TUCIA.
B ocrpoyrosbaom Tpeyronbuuke ABC nposejienbl BeicOTHl AA7,
BBy, CCq. llpamas, nepnennukyisapHas cropone AC u mpoxo-
ndmas gepe3 Touky Aq, nepecekaer npsamyio BjC1 B Touke D.
Hokazxkure, aro yrogx ADC' mpsMoii.
Ha pucynke mokasan TpeyrojibHUK, pa3OUThIi Ha 25 MEHBIINX Tpe-
YIOJbHUKOB, 3aHyMEPOBAHHLIX ducgamMu oT 1 10 25. MoxkHO Ju
9THU »Ke YHC/Ia PacCTaBUTDh B KJIETKaX KBaJpara b X 5 Tak, 4ToObI
JIOOBIE JIBa JHCIIa, 3allMCAHHBIE B COCEIHUX TPEYTOJIbHUKAX, ObLIN
3alicalbl U B COCeTHUX KieTKax KBajapara? (TpeyrosbHuku, Tak
JKe, KaK U KJIeTKU KBaJIpaTa, CIUTAIOTCA COCETHUMU, €CJIM UMEIOT
OBIILYI0 CTOPOHY. )
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Keagparueiit  Tpexunen  f(r)  TakoB, 9TO  MHOIOYJIEH
(f(2))® — f(z) umeer posHO Tpu BemecTBeHHbLIX KopHs. Haiigure
Op/IMHATY BEPIIUHBI I'PaduKa 3TOro TpexXicHa.

Hokaxkure, 9T0 HafijeTcd Takoe HATYpAJIbHOE YUCI0 1 > 1, 9TO
IPOU3BEICHNE HEKOTOPBIX 7 TIOCJIEIOBATEIbHBIX HATYPAJILHBIX TH-
ceJl PABHO MPOU3BECHUIO HEKOTOPBIX 1 + 100 moc/ieoBaTe IbHbIX
HATYPAJIbHBIX TUCET.

YV Kocru 66110 1Ba Habopa 110 17 MOHET: B 0JiHOM HaboOpe BCe MO-
HeThl HACTOsIIIUE, a B JPYyroM HAOOpe POBHO 5 (aybIuBbIX (Bce
MOHETBI BBITVISIIISIT OJINHAKOBO; BCE HACTOSIIIINE MOHETHI BECSIT OJIU-
HAKOBO, BCe (DaJIBIUBLIC TOXKE BECAT OIMHAKOBO, HO HEU3BECTHO,
Jerde win Tskesee Hacrodmux). Oqun u3 nabopos Kocrs ormas
JIPYTY, a BIOCJIEICTBUM 3a0bL1, KAKOW UMEHHO U3 JIBYX HaOOPOB y
uero ocrajicg. Moxker jin Kocts nipu momormu IByX B3BeITUBAHUN
Ha YJaIlIeYHbIX Becax 0€3 I'Mpb BBIACHUTD, KAKOH MMEHHO U3 JIBYX
HAOOPOB OH OTJAJ!

OKpy)KHOCTH W] U w9 KacaroTcs BHEMHUM obpa3oM B Touke O.
Toukun A n B na okpyxknoctu wi u Touku C' u D Ha OKPYKHOCTHU
wo TakoBbl, uT0 AC' m BD — oOmue BHeIIHHE KacaTeJbHBIC K
okpyzkuocTaMm. [Ipamas AO nepecekaer orpe3ok C'D B Touke M,
a npamasg C'O mepecekaeT BTOPHYHO OKPYZKHOCTb w{ B Touke N.
Hoxkazkure, aro Touku B, M n N nexxar Ha OTHON IPSIMOIL.
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Keagparueiit  Tpexunen  f(r)  TakoB, 9TO  MHOIOYJIEH
(f(2))® — f(z) umeer poBHO Tpu BemecTBeHHbLIX KopHs. Haifgure
OpJIMHATY BEPIIUHBI IPaduKa 3TOro TPexXticHa.

Hokaxkute, 9T0 HafijeTcd Takoe HATYpPAJIbHOE YUCI0 1 > 1, 9TO
IPOU3BEICHNE HEKOTOPBIX 7 TIOC/IEIOBATEIbHBIX HATYPAJIHHBIX -
ceJl PABHO MPOU3BECHUIO HEKOTOPBIX 1 + 100 moc/ieoBaTe IbHbIX
HATYPAJIbHBIX TUCET.

YV Kocru 66110 s1Ba Habopa 1o 17 MOHeT: B 0JiHOM Habope Bce MO-
HETHl HACTOSIIIIUE, a B JPYyroM HAOOpe POBHO 5 (aybIuBbIX (Bce
MOHETBI BBITJISIIISIT OJINHAKOBO; BCE HACTOSIIIINE MOHETHI BECSIT OJIU-
HAKOBO, BCe (DaJIbITUBLIC TOXKE BECAT OIMHAKOBO, HO HEU3BECTHO,
Jerde win Tskesee Hacrodmux). Oqun u3 nabopos Kocrs ormas
JIPYTY, a BIOCJIEICTBUM 3a0bL1, KAKOW UMEHHO U3 JIBYX HaOOPOB y
rero ocrajicg. Moxker sin Kocts nipu momorru IByX B3BEITUBAHUN
Ha YJaIlleIHbIX Becax 0e3 r'Mpb BBIACHUTD, KAKOH MMEHHO U3 JIBYX
HAOOPOB OH OT/AJ!

OKpy)KHOCTH W] U w9 KacaroTcs BHEMHUM oOpa3oM B Touke O.
Toukun A n B na okpyxknoctu wi u Touku C' u 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 BTOPHYHO OKPYZKHOCTb w{ B Touke N.
Hoxkazxkure, aro Touku B, M n N nexxar Ha OTHON IPSIMOIL.
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Keagparueiit  Tpexunen  f(z)  TakoB, 9TO  MHOTOYJIEH
(f(2))® — f(z) umeer poBHO TpU BemecTBeHHBLIX KopHs. Haifgure
OpAMHATY BEPIIMHLI IpaduKa 3TOr0 TpexXtIeHa.

B nekoTopbix KiaeTkax Tabuibl 10 X 10 paccTaB/ieHbl HECKOJIBKO
KPECTUKOB M HECKOJIBKO HOJIMKOB. V3BeCTHO, UTO HET JInHUY (CTPO-
KU WJIH CTOJIONA), HOJTHOCTHIO 3aM0THEHHO OIMHAKOBBIMI 3HAYKA-
mu (kpecTukamu win Hojukamu ). OHAKO, eCu B JIIOOYIO MYCTYIO
KJIETKY IIOCTaBUTL JIIOOOM 3HAYOK, TO 9TO yCa0BUe HapymmuTcs. Ka-

KO€ MMHUMaJIbHOEC YHCJ/IO 3HAYKOB MOXKET CTOATDL B Ta6J'H/IH€‘?

2
Hokazkure, 9T0 T cos T < 71T_6 npu 0 < x < g

B ocTpoyrosbHoM HepaBHOOeApeHHOM Tpeyroyibuuke ABC npose-
nena soicota AA" u ormedensr Toukn H u O — TodUKa mepecetde-
HUsI BBICOT U IIEHTP OIMCAHHON OKPYKHOCTHU. /loKazkure, 9T0 TOY-
Ka, CHMMEeTPHYHAs [EeHTPY OIMMCAHHONW OKPYXKHOCTU TPEYroJIbHU-
ka HOA' ornocurensno npsvoit HO, nexKuT Ha CpenHeil JHHIT
tpeyrosbauka ABC.
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Keagparueiit  Tpexunen  f(r)  TakoB, 9TO  MHOIOYJIEH

(f(2))® — f(z) umeer poBHO TpU BemecTBeHHBLIX KopHs. Haifgure
OP/JIMHATY BEPIIHHBI rPadUKa 9TOr0 TPEXTIICHA.

B nekoTopnix KiaeTkax Tabuibl 10 X 10 paccTaBieHbl HECKOJIBKO
KPECTHKOB M HECKOJIHKO HOJIMKOB. M3BecTHO, 9TO HET JinHuHA (CTPO-
KI UM CTOJIONA), TIOJIHOCTBIO 3aII0IHEHHON O/TMHAKOBBIME 3HATKA-
M (KpecTukaMu win Hoiukamn). OHaKoO, ecn B JIFOOYIO MyCTYTO
KJIETKY [IOCTaBUThH JII0OOM 3HAYOK, TO 9TO ycoBue HapymmTes. Ka-

KO€ MMHUMAaJIBbHOEC YHCJ/IO 3HAYKOB MOXKET CTOATDL B Ta6J'H/IH€‘?

2
Hokazkure, 94T0 T cos ¥ < 71T_6 npu 0 < x < g

B ocTpoyrosbHoM HepaBHOOeApeHHOM Tpeyroyibuuke ABC npose-
nena soicota AA" u ormedensr Toukn H u O — ToUKa mepecetde-
HUsI BBICOT U IIEHTP OIMCAHHON OKPYKHOCTHU. /loKazkure, 910 TOY-
Ka, CHMMeTPHYHAs [EeHTPY OIMMCAHHONW OKPYKHOCTH TPEYroJIbHU-
ka HOA' ornocurensno mpsvoit HO, exKuT Ha CpenHeil JHHIT
tpeyrosbauka ABC.



