LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPHNYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne3. 29.10.2021
CTAPIITAY I'PYIIIIA, BBICIIIA ST JIUTA

1. Yucao u3 omHmx JeBATOK AeauTcsa Ha H79. JokakuTe, YTO B 3aIlMCH YaCTHOIO HE
HaWAETCAa TPEX MOCTEAOBATEIBHBIX ITUQP, 00pa3yIomux 4ucjio, Kparnoe 19.

2. B Bomykiom dersipéxyronbauke ABCD yrabt A u C' — tynbie. Ha croponax AB,
BC, CD u DA ormeuenst Touku K, L, M u N coorBerctBeHHO. JIoKazkuTe, 9TO mIEpPH-
MeTp derbipéxyroabanka K LM N Oosblne yapoeHHOR aiaubbl guaronaan AC.

3. lano HarypaJjbHoe yucjo n. JlokaxKkure, 94To jijis JI0O0ro 1e/10ro HeOTPUIATEIHHOTIO
k < 2™ — 1 MOXKHO yKa3aTh TAKUE N IUCEJI, CPEJU CyMM KOTOPBIX (110 OJIHOMY, JBA, - . .,
N 9IHCesT) POBHO k TOIOXKUTETHHBIX.

4. Ha Ooxkopoii cropone CD tpamenuu ABCD wnamaack Touka M Taxkasi, UTO
BM = BC. Ilycty npsmbie BM u AC mnepecekaiorcad B Touke K, a npamble DK u
BC — B Touke L. lokaxknute, aro yrast BML w DAM paBHBL.

5. lano narypaJsbaoe k > 1. Haiiiure nHanbosbliiee HaTypaJjbHOe t, 00J1aatomee cie-
JIYIOIIUM CBOMCTBOM: €CJIM BbIOPAHBI ¢ 1IOCJIEI0BATEIbHBIX HATYPAJIbHBIX YUCEJ, MOXKHO
pPacKpacuTh BCe HaTypaJbHBIE YHCJIa B k IIBETOB TaK, YTOObI HUKAKOE M3 BHIOPAHHBIX
qrces He ObLIO CyMMOIl JIBYX Pa3HbIX YHCEJI OJHOIO IIBETA.

6. Hana Tabmuma (n — 1) x (n — 1) kaerok. B HEKOTOPLIX M3 n? BEpIIMH KJETOK

CTOSAT XOpOIIeHbKHe CTpakHuIlbl. Kaxkmas crpakHuUIla HabJII0IAaeT BCe BEPIIUHBI B ABYX
[EePIIEeH UK YISIPHBIX HAPABIEHUAX (B OJIHY CTOPOHY 110 TOPU30HTAJIN U B OJIHY CTOPOHY
IO BEPTUKAJIN), B TOM ducje ¢Bow. (CTpaKHWIA MOXKET CTOSITh B BEpITHHE HA CTOPOHE
U CMOTPEeTh Bashb.) JIOKaxKuTe, 9TO0 MOXKHO PACCTABUTH 41 — 4 CTPAXKHUIIBI TAK, ITOOBI
KayK/IYIO BEPIIUHY KJETKHU HAOJII0IAJI0 He DoJiee ABYX CTPAXKHUIIL.

7. Juma Boimucas Ha jgocky 1000 guces, we nmpeBocxogdmniux N. OH 3aMeTHs, 9TO HU
OJHO BBIIIMCAaHHOE€ YMCJIO HEe AeJIMTCA Ha APpYyroe, HO €CJIM BbIIINCATb Ha JOCKY eme XOT4d
ObI OJHO YHCJIO, HEe IpeBocxoisiiee N, TO 9TO CBOMCTBO HapyurTcda. Jlokaxkure, 4To
cpenm umceda, He npepocxoagamux N, He 6ojiee 1000 TpoCTHIX.

8. IIpo meiicTBUTEIBHBIE YKCTIA @, b, ¢ ©3BeCTHO, UTO ab-+ bc+ ca = 1. Kakue 3HaueHns
MOKET IIPUHUMATH BBIPAXKCHHE

a(b®*+1) b(c2+1) cla®+1)
+ +
a+0b b+c c+a




LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne3. 29.10.2021
CTAPIITIAY I'PVIIIIA, IIEPBAS JIUTA

1. HaiinuTe Bce HaTypajJbHBIE YHCIA N, AJII KOTOPBIX B JIECATUYHON 3alUCH YUUCIIA
n® 4+ 79 BeTpedaroTCa TOJIBKO €IUHUIILL.

2. B Bomykiom dersipéxyronbuauke ABCD yrast A u C' — tynbie. Ha croponax AB,
BC, CD u DA ormeuenst Touku K, L, M u N coorBerctBerHo. JloKazkuTe, 9TO mE€pH-
MeTp derbipéxyronabanka K LM N 6osbiie yapoeHHOR aiaubbl guaronaan AC.

3. lano HarypaJjbHoe yucjo n. Jlokaxkurte, 94To jijis JI0O0ro 1e/i0ro HeOTPUIATETHHOTO
k < 2™ — 1 MOXKHO yKa3aTh TAKUE N IUCEJI, CPEJU CyMM KOTOPBIX (110 OJIHOMY, JBA, - . .,
N 9IUCesT) POBHO k TOIOXKUTETHHBIX.

4. Ha Ooxkopoii cropone CD tpamenuu ABCD wnamaack Touka M Takasi, UTO
BM = BC. Ilycty npsmbie BM u AC nepecekaiorcsd B Touke K, a npamble DK u
BC — B Touke L. [lokaxkute, aro yrast BML w DAM paBHBL.

5. B kimacce 6oJibIne IecTu y4eHUKOB. B KaxK bl KpyKOK xXoauT 6 desioBek. Okasza-
JIOCh, YTO JIFOOBIE JBA YYEHUKA XOASAT B TOYHOCTH HA OJUH 001Ul KpyxkoK. /lokaxkure,
YTO B KJIacce XOTs ObI 31 ydeHuK.

6. Jlana Tabmuna (n — 1) x (n — 1) kaeTok. B HekoTOphIX u3 n? BEPIIMH KJETOK

CTOAT XOPOIIEHbKHE CTPaXKHUIIbI. KaxK1asa cTpakKHuIa HabII0JaeT BCe BEPITUHDI B IBYX
ePIEeH UK Y IIPHBIX HAPABICHUAX (B OJHY CTOPOHY IO TOPU30HTAJIN U B OHY CTOPOHY
[0 BEPTUKAJN), B TOM dncje ¢Bow. (CTpakKHuIA MOXKET CTOSITh B BEPIIUHE HA CTOPOHE
U CMOTPEeTh B/Iajh.) JIOKasKuTe, 9TO MOXKHO PACCTABUTH 41 — 4 CTPAYKHHUIIBI TaK, ITOOBI
KayK/IyI0 BEPIINHY KJICTKH HaOII04aJI0 He Oojiee ABYX CTPaKHUIIL.

7. IuMa BBINHCAJ HA JOCKY HECKOJIBKO YmucesI, He npeBocxoadariux [N. OH 3aMeTu1, 4To
HU OJIHO BBIMMUCAHHOE YHCIO HE ACTUTCA Ha JIPYyroe, HO €CJIM BBIIACATH Ha JOCKY €IIé
XOTsi ObI OJIHO YHCJIO, HE IpeBocxoisiiaee N, TO 3TO CBOMCTBO HapyiuTcs. Jlokaxkure,
YTO CPEJIM BBIIMACAHHBIX YHUCEJ HAWAEeTCA CTEeleHb ITPOCTOr0 9YuCa.

8. IIpo neiicrBuresbHbIE Yncaa a, b, ¢ u3BecTHO, UTO ab+ bc+ ca = 1. Kakue 3HaueHus
MOKET ITPUHUMATh BbIparkeHue

a(®*+1) b(c2+1)  cla®+1)
+ +
a+b b+c ct+a



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne3. 29.10.2021
CTAPIIIAY T'PVYIIIIA, BTOPAS JIUTA

1. HaiinuTe Bce HaTypajJbHBIE YHCIA N, AJII KOTOPBIX B JIECATUYHON 3alUCH YUUCIIA
n® 4+ 79 BeTpedaroTCa TOJIBKO €IUHUIILL.

2. B Bwmykisiom derbipéxyroiabiuke ABCD yrast B u C paBubl. /lokaxkuTe, 4TO
|AB — CD| < AD.

3. lano HarypaabHoe ducao n. JJokaxKure, 910 A5 JI000TO E/I0r0 HEOTPUIIATETLHOTO
k < 2™ — 1 MOXKHO yKa3aTh TaKHe 1. YUCeJI, CPeJU CYMM KOTOPHIX (IO OJHOMY, JIBA, . . .,
N 9uces1) POBHO Kk MOJIOXKUTE/IbHBIX.

4. IIpo paHobGeapennsbiii rpeyronbauk ABC (AB = AC) ussectHo, uyro ZABC = 36°.
JlnmuHa OMCCEeKTPUCHI, TPOBEAEHHON 13 BepmuHbl B, paua 10. Haiimute myuHy BBICOTHI,
IIPOBEICHHON U3 BepmuHbl A.

5. B kimacce 6oJbIne 1ecTu yueHUKoB. B KaxK bl KpyKOK xoauT 6 desmoBek. Okasza-
JIOCh, YTO JIFOOBIE JIBA YUYEHUKA XOJIAT B TOYHOCTH HA OJWH OOIIUi KpyzKOK. lokaxKure,
4TO B KJIacce XoTs Obl 31 y4eHuK.

6. /lana Tabsuina 9 x 9 kiaerok. B Hekoropbix n3 100 BepiivH KJIETOK CTOST XOPO-
IMEHbKHUE CTPazKHHUIIBI. Ka}KﬂaH CTpazKHHUIIA H&6.HIO,ZL&€T BCE BEPIIMHbLI B ABYX II€PIICH-
MUKYISIPHBIX HAMPABJIEHUSX (B OTHY CTOPOHY IO TOPU3OHTAM W B OJHY CTOPOHY IO
BEPTUKAJIN), B TOM ducje cBo. (CTpaykKHUIA MOXKET CTOATH B BEPIIUHE HA CTOPOHE U
cMmorperh BiaJb. Crpakauia HaOIOAaeT Yepe3 Apyrux crpaxkuwuil.) Jlokaskure, 910
MOYKHO PACCTAaBUTDH 36 CTPAYKHUIT TaK, YTOOBI KaXKIYI0 BEPITUHY KJIETKW HAOJIIOIAIO He
bosiee IBYX CTParKHMUIIL.

7. JuMa BBINHMCAJ HA JOCKY HECKOJIBKO Umucesi, He npeBocxoadariux [N. OH 3aMeTu1, 4To
HU OJIHO BBLIMMMCAHHOE YHCIO HE ACTUTCA Ha JIPYyroe, HO €CJIM BBIIACATH Ha JOCKY €IIé
XOTsi ObI OJIHO YHCJIO, HE TpeBocxoisiiaee N, TO 3TO CBOMCTBO HapyiuTcs. Jlokaxkure,
YTO CPE/IM BBIIMACAHHBIX YHUCEJ HAWAEeTCA CTEeNeHb ITPOCTOr0 YuCa.

8. IIpo neiicrBuresibHbIE Yncaa a, b, ¢ u3BecTHO, 9TO ab+ bc+ ca = 1. Kakue 3HaueHus
MOKET ITPUHUMATDh BbIparkeHue

a(®*+1) b(c2+1)  cla®+1)
+ +
a+b b+c ct+a



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne3. 29.10.2021
CTAPIIIAY I'PVIIIIA, TPETHS JIUTA

1. HaitauTe HAmMeHbIlee HATYPAJIbHOE UHUCIO M, HJIsI KOTOPOro HAaMAyTCsA TaKue Ha-
TypanbHbIe unuciaa n > k > 1, 91o

11...1 =m-11...1.
—— ——

n eIUHUIL k equHMUI

2. B Bemykisiom derbipéxyronbauke ABCD yraet B u C pasubl. Jlokazkure, 9TO
|AB — CD| < AD.

3. Y mnpojiaBiia Ha pbiHKe ecTh 11 rupek pasiaudHoit maccel. st Kaxkjoro Habopa
M3 HECKOJBKUX (XOTsT OBl OHOM) CBOWX T'MPEK MPOIABEIl MOCUYUTAT CYMMAPHYIO MacCy
sToro Habopa. Korga oH BbIKCAT BCE ITH YUCTA, CPEAM HUX OKA3aJach POBHO OIHA
napa paBHbIX. /[oKaxKuTe, 9TO BCe T'MPU MOXKHO PA3/EJIUTh HA JBE IPYIIThI TaK, YTOOI
CYMMBbI MAaCC TUPb B I'PYIIIaX ObLIN PABHHI.

4. Ha nponoskennu cropoubl AB 3a Touky B paBHobepertoro tpeyrosbanka ABC
(AB = AC) ormeuena touka P tak, uto AB = BP. Ha npoaomxenuu cropoust BC

3a TouKy C' ormedena Touka () Ttak, uro BC = CQ. Ilpamas PC nepecekaer 0Tpe30K
AQ B Touke N. Hokaxwure, aro CN = NQ.

5. oporu 3amymaJjia HATypaJbHOE YHCIO OT 3 10 25 BKIIOYUTEIbHO. AHs Ha3Baja
J€THOe Yucao n < 13 m crmpocwiia, sBiisgercss Ju 9ucijio JlopoTw TOYHBIM KBa/IpaToM,
SIBJISIETCSI I OHO TIPOCTBIM YHCJIOM M JeJAuTcs Ju oHO Ha n? /lopoTu He oTBeTmIa Ha
BOIIPOCHI AHM, HO CKa3aJja, YTO eCJIN OHA HA HUX OTBETUT, TO AHs TOYHO Y3HAET UHUCJIO,
koTopoe 3aragaaa Jdoporu. Kakoe unciao morna 3aragars Jdoporu?

6. /lana Tabmumna 9 X 9 kjaerok. B Hekoropbix n3 100 BepIiuH KJIETOK CTOAT XOPO-
IIeHbKHUE CTPaKHUIlbl. Kark1as cTpakKHuIa HAOJII0/IaeT BCe BEPIIMHBI B JIBYX MEpIIeH-
JIMKYJISIPHBIX HAIPABJIEHUsIX (B OJHY CTOPOHY IO MOPU3OHTAJM U B OJHY CTOPOHY IO
BEPTUKAJN), B TOM 4ucje cBOI. (CTpaskKHUIA MOXKET CTOITH B BEPIIWHE HA CTOPOHE W
cMorperh BAanb. Crpaxuauia HAOTOZAET Yepe3 Apyrux crpaxkawil.) Jlokaxkure, 910
MOYKHO PaCCTaBUTH 36 CTPAXKHMUIL TAK, YTOObI KAarK/IYIO BEPIIUHY KJIETKU HAOJIIOIAJIO0 HEe
boJiee IBYX CTParKHMUII.

7. JIuma BbINIHCAJT HA JIOCKY HECKOJIBKO duces1, He npeBocxoasiux N. OH 3aMerTus, 9To
HU OIHO BBIMUCAHHOE YHUCJIO HE JIeJINTCA Ha JPYroe, HO €CJIU BBINNCATH HA JOCKY €Il
XOTs OblI OJIHO YHCJIO, HE IIpeBocxojsdiinee N, TO 3TO CBOICTBO HapymuTcs. /lokazkure,
4TO CPEJU BBINMUCAHHBIX YUCE] HAWJIETCA CTEIEHb ITPOCTOrO YUCA.

8. IIpo neiicrBurenbHbIe Yucaa a, b, ¢ u3BecTHo, uTo ab+ bc+ ca = 1. Kakue 3HavueHus
MOZKET IIPpUHHUMATDH BbIPDazKE€HUE

a(*+1) b(c*+1) cla®+1)
+ +
a+b b+ c c+a




