LX YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KUPOB, 03.05 — 09.05.2023

MATEMATUYECKWIT BOI Ne3. 08.05.2023, MJTAAIITA S TPYIIIIA
BBICIIIA A JINTA

1. lan tpeyronpank ABC, B kotopom ZA = 60°. Ha cropone AC ormedena Touka D, a Ha
cropone BC' — rouka E, npuaém BD = BE = DFE. Jlokaxkute, aTo Ha orpe3ke C'D HaiiyTcs

takne Touku F' u G, atro AD = EF = EG = FG.

2. Bomeonukun AnnOyc u I'ejutepr urpaioT B Urpy Ha KBajpare ¢ JIMHONI cTopoHbl 2023
MeTpa, OKPY2KeHHOM JaBoil. B menTpe kBajgparta cuguT kaba. B cBoil xox BoJIIEOHUK BBHIOU-
paeT HampapjieHue, lapaJuielbHOe CTOPOHE KBaJjpara, U 3aKOJIJI0BbIBaeT »Kady IPBLITHYTh Ha d
METPOB B BBIOPpAHHOM HaIIpaBJICHUU, Tje d M3Ha4vaJIbHO paBHO 1 M yBequdmBaeTcd Ha 1 1ociie
KayKJIOr0o IpbKKa. BoJieOHuK, oTHpaBuBIINil »Kaby B JIaBy, IPOUrpbiBaeT. AJIbOyCc HadMHAET,
XOJSIT BOJIIEOHNKH 110 oUepein. & KOro 13 BOJIIIEOHIMKOB €CTh BBIUIPBIIIHAS CTPATEr !

3. /lano narypasabaoe yncjio a. Kakoe HanboJibIee KOJINUYECTBO TOYHBIX KBaJIPATOB MOXKET
ObITH cpean uncen a,a’ + 1, a® +2,...,a'® + 157

4. B cTpane 28 ropooB, MeXKIy HEKOTOPBIMU FOPOJAMI IIPOXOIAT OJHOCTOPOHHIE IOPOTH.
[Tpu sToMm Her nByx Takux ropogoB A m B, uro cymectByer n jmopora u3 A B B, mu u3 B B A.
3BecTHO, 9TO /17151 JIIOOBIX 16 rOPOIOB €CTh MUKJINIECKIH MAPIIPYT, IPOXOISIINAN 110 KayKIOMY
rOpOJLy POBHO OJIMH a3 (1 He MPOXOSIuil 110 JgpyruM ropojam). Jlokaxure, uro u3 jiodbx 17
rOpPOJIOB MOXKHO BBIOpaTh 15 TaKmX, 9TO CyIIECTBYeT IMUKIMYECKNIT MapIIPYT, TPOXOISIII 110
KayKJIOMY U3 9THX 15 ropo/ioB pOBHO OJIMH pa3 (M HEe MPOXOJAIINI O JIPYTUM TOPOJIAM ).

5. Crpoka jnuasl 2023 13 0 u 1 Ha3bIBAeTCSI HAUHOU, €CU B Hell eCTh 7 eJUHUIL IIOIPSII.
Crpoka juuabl 2024 w3 0 u 1 HasbIBaeTCsT 200H0, €cau B Hell ecTh 8 OJMHAKOBBIX CHMBOJIOB
mo1psiji. Kakux cTpok 0oJiblle, HSIMIHBIX WK MOJHBIX, U BO CKOJILKO pas3?

6. BuccekTpucol Tpeyroibunka ABC nepecekatorcst B Touke I. BremHsist Ouccekrpuca yria

AIC nepecekaer cropony AB B Touke D. Toukn E u F na orpeske AC ormedeHbl Tak, 9TO
LAIB = /ZABE nw /BID = ZABF'. Jlokaxure, uto BC < CE + 4FEF.

7. JecaTnb MOJIOKUTETbHBIX YNCET BBIIINCAJN B CTPOUKY B TOpsiiKe Bo3dpacTanus. OKa3aioch,
YTO BCE PA3HOCTU MEXKIY COCETHUMU YUC/IAMU PABHBI, I 9TO YJBOCHHOE BTOPOE IO CUETY YUCJIO
OoJIBIIIe YeTBEPTOro 10 cuery. JlokaxknuTte, 9T0 yIsITEpEHHOE TPOU3BEICHIE BCEX UNCEJT, CTOSIINX
Ha HEYETHBIX MecTax, O0JIbIIe IPOM3BEACHI BCEX UUCEI, CTOSIINX HA YETHBIX MeCTax.

8. Bajium BoiOpaJs1 HarypasbHoe dnciio d. OKa3ajioch, 9TO CyIIECTBYIOT HATYPaJIbHbIE TUCA
¢ cymMoii nudp 7, paromme npu gejaenun Ha d octatku d — 1 n d — 2. Jokaxkure, 910 J1000T0
Harypaabnoro k > 100 cymecTByeT HATYpaabHOE YNCIO ¢ cyMMoil udp k, nensiieecsd Ha d.



LX YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KUPOB, 03.05 — 09.05.2023

MATEMATUYECKWIT BOI Ne3. 08.05.2023, MJTAAIITA S TPYIIIIA
ITEPBA4 JIUTA

1. lan tpeyronbank ABC, B kotopom ZA = 60°. Ha cropone AC ormedena Touka D, a Ha
cropone BC' — rouka E, npuaém BD = BE = DFE. Jlokaxkute, aTo Ha orpe3ke C'D HaiiyTcs

takne Touku F' u G, atro AD = EF = EG = FG.

2. Bomeonukun AnnOyc u I'ejutepr urpaioT B Urpy Ha KBajpare ¢ JIMHONI cTopoHbl 2023
MeTpa, OKPY2KeHHOM JaBoil. B menTpe kBajgparta cuguT kaba. B cBoil xox BoJIIEOHUK BBHIOU-
paeT HampapjieHue, lapaJuielbHOe CTOPOHE KBaJjpara, U 3aKOJIJI0BbIBaeT »Kady IPBLITHYTh Ha d
METPOB B BBIOPpAHHOM HaIIpaBJICHUU, Tje d M3Ha4vaJIbHO paBHO 1 M yBequdmBaeTcd Ha 1 1ociie
KayKJIOr0o IpbKKa. BoJieOHuK, oTHpaBuBIINil »Kaby B JIaBy, IPOUrpbiBaeT. AJIbOyCc HadMHAET,
XOJSIT BOJIIEOHNKH 110 oUepein. & KOro 13 BOJIIIEOHIMKOB €CTh BBIUIPBIIIHAS CTPATEr !

3. /lano narypasabaoe yncjio a. Kakoe HanboJibIee KOJINUYECTBO TOYHBIX KBaJIPATOB MOXKET
OLITh cpemu uncen a,a’ 4+ 1, a® +2,...,a'% + 157

4. B crpane 28 ropojoB, MexK1y HEKOTOPHIMHI I'OPOJAME IIPOXOJIAT OJIHOCTOPOHHUE JIOPOIH.
[Tpu sToMm Her nByx Takux ropogoB A m B, uro cymectByer n jmopora u3 A B B, mu u3 B B A.
3BecTHO, 9TO JIJIst JTFOOBIX 27 TOPOJOB €CTh IMUKINIECKIIT MaPIIPYT, MPOXOAAIINN 10 KarKI0MY
rOpoJly POBHO OJMH pa3 (M He Mpoxojsmiuii mo jpyrum ropojam). Kakoe HauMmeHblllee IHUCIIO
JIOPOT" MOKeT OBITh B 9TOi cTpaHe?

5. Crpoka jumnbl 2023 3 0 u 1 Ha3bIBaeTCst HAWHOU, €cin B Heil ecTb 7 eJUHUIL TOIPSII.
Crpoka ayunbl 2024 u3 0 u 1 HazbIBaeTCs 20010, €CJau B Hell ecTh 8 OJMHAKOBBIX CHMBOJIOB
ojipsiyt. Kakux crpok 0oJibliie, HSITHBIX WU FOJHBIX, I BO CKOJIBKO pa3?

6. Ha Ooxogoii cropone AB pasHoOenpennoro tpeyronbanka ABC ormedena Touka D, a
Ha Tpojo/iKeHnn 60koBoit croponbl AC 3a Touky C' — touka F, nupuuem LZADC = ZBDE.

Touka F' na sqyue DC' BoiOpana Tak, uro npsiMble EF u BC' nepnenjuky/iasphbl. Jokaxkure,
yto DE < C'D + 2C'F.

7. JecaThb MOJIOYKUTETBHBIX YNCEJT BBIIINCAJNA B CTPOUKY B TOpsiKe Bo3dpacTaHus. OKa3aioch,
YTO BCE PA3HOCTU MEXKIY COCETHUMU YUC/IAMU PABHBI, I 9TO YJBOCHHOE BTOPOE IO CUETY YUCJIO
OO0JIBIIIe YeTBEPTOro 10 cuery. JlokaxknuTte, 9To yIsITEpEHHOE IPON3BEICHIE BCEX UNCEJT, CTOSIINX
Ha HEYETHBIX MecTax, O0JIbINe POM3BEACHIA BCEX UUCEI, CTOSIINX HA YETHBIX MeCTax.

8. Bajium BoiOpaJs1 HarypasbHoe 1nc/io d. OKa3ajioch, 9TO CyIIECTBYIOT HATYPaJIbHBIE TUCIA
¢ cymMoii nudp 7, paromume npu gejaennn Ha d octarku d — 1 n d — 2. Jokaxkure, 910 J1000T0
Harypasabnoro k > 100 cymecTByeT HATYpaabHOE YNCIO ¢ cyMMoil udp k, nensieecsd Ha d.



LX YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KUPOB, 03.05 — 09.05.2023

MATEMATUYECKWIT BOI Ne3. 08.05.2023, MJTAAIITA S TPYIIIIA
BTOPAZ JINTA

1. lan xBagpar ABC'D. Ormedena Touka F takasy, uro ZC'AE = 90°, roukn E u C' nexar
110 pas3uble cTopoHbl oT mpsimoit AD. Ilpu stom BE = AC. Haitgure Bemuauny yria ABE.

2. Bommebnukn AnnOyc u I'ejutepr urpaiorT B Urpy Ha KBajpare ¢ JINHONI cTOpoHbI 2023
MeTpa, OKPY2KeHHOM JiaBoil. B menTpe kpajparta cugut kaba. B cBoil xoi BoJIIEOHUK BbIOU-
paeT HampaBJieHue, napaJjielbHoe CTOPoHe KBaJjpaTa, U 3aKOJI0BbIBAET Kady MPBITHYTH Ha d
MEeTPOB B BBIOpAHHOM HaIIpaBJeHuu, rjie d m3HadaabHO paBHO 1 M yBejudmBaeTcd Ha 1 mocie
KayKJI0r0 IpbRKKa. BosimeOHuK, oTIpaBuBIINil »Kaby B JIaBy, IPOUrpbiBaeT. AJIbOyC HadMHAET,
XOJSIT BOJIIEOHNKH 110 OUepein. &y KOO U3 BOJIIIEOHIMKOB €CTh BBIUIPBIIIHAS CTPATEI !

3. Crpoka jumubl 10 u3 0 u 1 HasBIBaeTCI HAWHOU, €CAU B Hell eCTb 3 eIUMHUIIbI IOIPSII.
Crpoxka jgiubbl 11 u3 0 1 1 Ha3bIBaeTCss 200101, €c/in B Heil ecTh 4 0JMHAKOBBIX CUMBOJIA, TIOIPSI/I.
Kakux c¢Tpok 00Jibllle, HAMHBIX WX T'OJHBIX, I BO CKOJILKO pa3?

4. B kyteTkn Tabaunbsl 5 X 5 BnuckBaoTcesa k gBoek u 25 — k egunnil. 3BecTHO, YTO MOXKHO
BIICATh IU@PHI TaK, YTOOBI CyMMa, IITH HU(MP B KayKJI0i cTpoKe ObLIa MpocThbiM uncjioMm. Oj1-
HAKO, ITPU JII0O0I TaKoil paccTaHOBKe XOTs ObI OJIHA CyMMa IIATH IU@P B CTOJIONE 00sA3aTe/IbHO
OyzeT cocTaBHBIM 4ncJIOM. demy paBHO k7 YKaxKuTe BCe BO3MOYKHbLIE BAPUAHTHI.

5. Ha 6okogoii cropone AB pasnobenpentnoro tpeyroibianka ABC ormedena Touka D, a
Ha Ipofo/Kernn 60koBoit croponnl AC 3a touky C' — touka E, npuuem LADC = ZBDE.
Touka F' na jaydye DC' BoiOpaHa Tak, uTo npssmbie K F' u BC nepnenaukyasipubl. Jlokaxkure,
yro DE < CD + 2CF.

6. Haiisiure Bce Tpoiiku mpocTbix uuces (p, q,r) takue, aro qucao 2023(p+ 1)(¢+ 1)(r + 1)
JIeJIUTCA Ha Pqr.

7. JlecsTh MOJIOXKUTEIBLHBIX YKCEJT BBIITNCAIN B CTPOYKY B MOPSIKe Bo3pacTanust. OKaza/och,
YTO BCE PA3HOCTHU MEXK/Iy COCEeIHUMU YUCJIaMU PAaBHBI, U YTO YJIBOEHHOE BTOPOE 110 CUETY YUCJIO0
00JIbIlIEe YeTBEPTOro 110 cuery. JJoKarxKuTe, 9TO yIISITEPEHHOE IIPOU3BEIeHNEe BCEX UNCEJI, CTOSIIIX
Ha HEUETHBIX MecTax, OOJIbIIe ITPOU3BEJICHUS BCEX UMCeJI, CTOSIINX Ha YeTHBIX MeCTax.

8. AnbbepT cocTaBisgeT MOCae0BaTeIbHOCTD Ynces, nepBbie 2023 m3 KOTOPLIX — 9TO B TOY-
Hoctn unciaa or 1 go 2023, B HekoropoMm mopsike. Kaxkmoe mocienyiomiee dncio Abbepr
BbIUKC/IAET Tak: OepeT 2023 mpeblIyImX Yucejl U BbIUYUTAeT HaUMEHbIee Cpejin HUX U3 HaW-
6ostbiniero. Jlokaxkure, 9To AbOEpPT MOr MOCTABUTH TepBbie 2023 dncia B TAKOM MOPSIJIKE, YTO
rocsie 10000000-ro 4jieHa 1ocje0BaTeIbHOCTH BCTPETITCs Yucyia 0oJibiie 1.



LX YPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 03.05 — 09.05.2023
MATEMATUYECKU BOM Ne3. 08.05.2023, MJIAJIIIIA S TPYIIIIA
TPETbA JINTA

1. lan xBagpar ABC'D. Ormedena Touka F takast, uro ZC'AE = 90°, roukn E u C' nexar
110 pas3uble cTopoHbl oT mpsimoit AD. Ilpu stom BE = AC. Haitgure Bemuauny yria ABE.

2. B napke £ MUJIMIIMOHEPOB JIOBAT OJIHOIO XyJIUTaHa, COOJIIOIast CeTy-

folue npasmia. Kaxkyio MUHYTY MIJTUITIOHEPHI TIEPEMENTAIOTCS 110 aJIjIee

C OJTHOM TLIOMIAJKI HA COCEJIHION, JINOO OCTAIOTCS HEMOJIBIZKHBIMU (1 He

MOTYT U3MEHHUTH 9TO PEIleHne B TeUeHHne MUHYTHI). XyJIUTraH MpoBOpHee,

[IO9TOMY IIPUHUMAET PElIeHUe, MePEeMEeCTUThCS Ha COCEJIHIONI ILIOMIAJIKY,
OO OCTaThCsl Ha MecTe, I0C/Ie MUJINIMOHEpoB. [lo okoHYaHUM OJHOI

MUHYTBI U BCE MUJUITUOHEPDI, U XYJIUTaH 00s3aHbI HAXOJINTHCA Ha KaKIX-
HUOY /b TIOMAIKax. Bce yJyacTHUKN ABUKEHWA BUJIAT JAPYT Apyra. Keam Xyauran okaykeTcsa B
OJIHOIT TOUKEe ¢ MUJIUIMOHEPOM, OH OyjeT rnofiman. Halinnre HauMmenbiriee k, pu KOTOPOM M-
JINIIMOHEPHI MOTYT TOMMAaTh XyJIMraHa IpH JIF0OOM MX HadabHOM pactosioxkenun. [Liran napka
yKasaH Ha PUCYHKE (ILIOMAJIKI — TOYKH, AJIJIeH — OTPE3KIH).

3. Yaurenab pemm HAKOPMHUTHL CBOIl Kjiacc nmipeil. Ilpm sTom on npmaymas ciemayroniumii
kBecT. OH BbIOpaJi 11 Jyiokanuii B 1IKoJie U IIPOHyMepoBas ux duciamu or 1 jjo 11. Ero mian
COCTOUT B TOM, 9TOOBI TIOMECTUTH B 1-10 JIOKAIMIO OyMaykKKy, Ha KOTOPOil HaIlMCcaHO, YTO HY>KHO
wirn B 4+ 1-10 jokanuio (i = 1,...,10), a B 11-10 jiokaruio — muity. TakuM obpasoM, cTapTo-
BaB 13 1-ii JIOKAIUK IMKOJbHUKHI IIPOWIYT KBECT M HAWILYT IUIILY. Y YUTeb lepenasl OyMarkKKu
IIOMOIIIHUKY, YTOOBI TOT PA3JIOXKUJI UX 110 JioKalusiM. OJIHAKO TOT 3a0bLJ1, Ky/la HYKHO ITOJIOYKUTh
KaKyI0 OyMaskKKy M Pas3JIOyKIJI X B caydaiiHoMm mopsake. Beerma jim MKOJIBHUKNA CMOIYT HalTH
iy ”?

4. Crpoka gjunbl 7 u3 0 u 1 HazbIBaeTCS HAWMHOTN, €CIn B Heil ecTh 3 eIMHUIIbI OIS
Crpoka mymabl 8 13 0 1 1 Ha3bIBaeTcs 200101, ecii B Heil ecTh 4 0JIMHAKOBBIX CHMBOJIA IIOJIPSI/I.
Haiiinre oTHomenne KOJMIECTB HAMIHBIX U TOIHBIX CTPOK.

5. B kirerkn tabsmisl 5 X 5 BIUCBHIBAIOTC k JBoeK 1 25 — k enuauil. V3BecTHO, 9TO MOXKHO
BIIICATh IU@PHI TaK, YTOOBI CyMMa, ISTH HU(MP B KazKJION CTpoKe ObLIa MpocThbiM uncjioM. Oj1-
HAKO, IIPU JTI0O0I TaKoil paccTaHOBKE XOTsd ObI OJIHA CYMMa ITATH IU@P B CTOJIONE 00sA3aTE/IHHO
OyJsier cocTaBHBIM 4ncjoM. Hemy paBHO k7 YKaxKUTe BCE BO3MOXKHbBIE BAPUAHTHI.

6. Haiiture Bce Tpoiiku npoctbix qucen (p, q,r) takue, aro dnciao 2023(p+ 1)(¢+ 1)(r + 1)
JeJINTCS Ha, Pqr.

7. Bapon MionxrayseHn yBuies Ha Jocke paBeHCTBO 4a’? + 9b? + 36¢% = 4a + 6b + 12c — 3 n
3asBIJI, YTO OH 3HAET, YeMy paBHO 4ucjo a + b+ c. He npusupaer i 6apon?

8. Anb0epT cocTaBisgeT MOCae0BaATEILHOCTD Ynces, nepBbie 2023 U3 KOTOPLIX — 9TO B TOY-
HocTu uncia orT 1 g0 2023, B HEKOTOPOM Topsijike. UTOoObI ONpeIe/INTh KayKI0e MOCeyoIee
qncyo, Anbbepr 6eper meanany 2023 npeabiaynux dncesi. CKOIBKO Pa3HbIX 3HAUYEHUI MOXKET
upunumarh 1000 000-it wien nociegopareabuocT! Meduara HADOpa UnCe]T — YUCI0, KOTOPOEe
HAXOJINTCA B CEPEJINHE STOI0 HADOPA, €CJIU ero YIOpsA0UUTh 110 BO3PACTAHUIO.



