LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Nel. 27.10.2023, MJIAJIIITA L TPYIIIIA
BBICIIIA S JIUTA

1. Bce cTOpOHBI BBIYKJIOIO MHOT'OYTOJIbHIKA UMEIOT Jiyinny He Oosiee 1. /Jokakure, 4uTo BCe
€r0 CTOPOHBLI U BCe AMaroHa i MOXKHO TOKPACUTh B JIBa I[BeTa TaK, YTOObI CyMMApPHbBIE JIJIMHbBI
OTPE3KOB KarKJ0ro IBETa OTJINYAJINCH He Oojiee yeM Ha 1.

2. Jlan nabop u3 64 marypaJbHbIX 4YHCe], CyMMa KOTOpPLIX jejnutcd Ha 32. Paspemaercs
BLIOpATH M3 HUX JIIOOBIE 32 duc/ia U MpubABUTHL KO BCEM HUM OJHO U TO XK€ HATYPaJbHOE YUCJIO.
Jlokazkure, 9TO MOYXKHO CJieJIaTh BCE YUC/Ia PABHBIME, BBITIOJHUB He OoJiee 63 TaKMX orepariuil.

3. Annca u Bob urpator B urpy Ha gocke 100 x 100. Xougar mo odepenn, HaunHaeT Anca.
[lepBonavaabho jocka mycra. CBOMM XOJ0M HIPOK BHIOHpaeT mesoe uncio ot 1 o 1002, ko-
TOpOE ellle He 3alucano Ha JOCKe, U BIUCHIBAECT €ro B JIIOOYIO MYCTYIO KJIEeTKY. Korjma mycThix
KJIETOK He ocTaeTcst, AJnca BBIUHUC/IAET CYMMY UYHCE B KayKJIOM CTPOKe, U ee pe3yJibTaT paBeH
MakcuMasbHoMy 13 3TuX 100 4umcesn. Bob Bbrumc/sier cyMMy 4uces B KarkJIOM CTOJIOIEe, U ero
pe3ysbTaT paBeH MakcumasabHoMy n3 5tux 100 4dmcesn. AJmca BBIMIPBIBAET, €CJIM €€ Pe3y/ibTar
bosbiie pesynbrara boba, Bob BLIMIphIBaeT, ecjin ero pesysibTar 0oJIblle pesysbTara AJIICH,
nHavue HUIbsI. KCTh JI Y KOMO-TO M3 UT'POKOB BBIMTPLIIIHAS CTPATErNs, U €CJIU €CTh, TO Y KOTo?

4. B 12:00 mamma ¢ MakcumoMm 1 OJTHUM BEJIOCUIIEIOM Ha JIBOUX BBIILIM 13 Maras3mHa JIOMOII.
MakcuM MoOzKeT HJITH BIPHUIIPBIKKY CO CKOPOCTBIO 2 KM B YaC WM eXaTh Ha BeJIOCHUIIEJe CO
CKOPOCTBIO H KM B 4ac. Ilama moxkeT exaTh Ha Bejiocuiiejie co cKopocTbio 10 KM B 4ac MJIM UATH
IIEIIKOM CO CKOPOCThbIO 4 KM B dac. BiaBoem Ha Besocuiiejie oHH exaTh He MoryT. Mama mepe-
CcTaHeT BOJIHOBATBCs, KOTJIa 00a oKarkyTcs goma. [Tama m Makcum XoTdaT, 9T0ObI MaMa IOCKOpee
1epecTaJia BOJIHOBAThCsI. BO CKOJIBKO IepecTaHeT BOJIHOBATLCA MaMa, €CJI PAcCTOSTHUE OT JOMa
JI0 MarasmHa PaBHO 3 KM?

5. Ha ctopone AB tpeyronbuuka ABC ormedena Touka D, na cropone AC' — Touka F, a
Ha orpeske C'D — Touka F'. Okazasoch, uto AB = CD = CE nu AE = BD = CF. Jlokaxure,
uro LZADE = ZBFD.

6. Harypaspnoe uncsio m pas3dmim Ha CyMMY HECKOJBKHX HATYPaJbHBIX CJlaraeMbIX
m=aj+as+...+ a, (He 06s13aTE/IbHO Pa3INIHBIX). OKa3aI0Ch, ITO a‘;’ + ag’ +...+ af’L = 6m.
[Tpu Kakux m Takoe MOIJIO Mpou30iiTu?

7. Ha ognom Gepery pekn Hesuu pacriosioxkenbl 7 céir, a Ha apyromM — 57. MexK iy KaxKbl-
MU JIByMs CEJIaMU, PACIOJIOKEHHBIMU Ha Pa3HbIX Oeperax, KypcupyeT KaTep OjJHOi u3 dhupm
«Crnnay nin «Xapudgay. JJokaxkure, 9T0 MOXKHO BbIOpATH JIMOO 110 J[Ba CeJia Ha KayKIOM Oe-
pery Tak, 4To BCE YeTbIpe JIMHUKM MEXKJIy HUMU o0cyzkuBaeT pupma «Crmiiay, Jindo 110 MecTb
cEJ1 Ha KarkJIoM Oepery Tak, 4To Bce 36 JIMHUI MexK1y HUME 00CTy>KUBaeT (pupma «Xapuodmas.

8. Haiijiure Bce HaTypasbHble a 1 b, JIJisi KOTOPBIX
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HOK (a2, b3) i HOK(b2,a3)  2023ab’




LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Nel. 27.10.2023, MJIAJIIITA L TPYIIIIA
IIEPBA S JIUTA

1. Bce cTOpOHBI BBIYKJIOIO MHOT'OYTOJIbHIKA UMEIOT Jiyinny He Oosiee 1. /Jokakure, 4uTo BCe
€r0 CTOPOHBLI U BCe AMaroHa i MOXKHO TOKPACUTh B JIBa I[BeTa TaK, YTOObI CyMMApPHbBIE JIJIMHbBI
OTPE3KOB KarKJ0ro IBETa OTJINYAJINCH He Oojiee yeM Ha 1.

2. Jlan nabop n3 64 HaTypasbHBIX YUCET, CyMMa KOTOPBIX 4éTHa. Pa3perraercs BIOpaTh n3
HUX JIIOObIe 2 4ucjia U TPUOAaBUTh K HUM OJIHO U TO Ke HaTypaJibHoe 4ucjio. Jlokaykure, 4To
MOKHO CJIeJIaTh BCE YHCJIa PABHBIME, BBITIOJIHUB He Oosiee 63 TaKUX OlEpaIiiii.

3. B 12:00 namra ¢ MaxcuMoM 11 OJIHUM BEJIOCHUIIEOM Ha JBOUX BBINLIM U3 MarasmHa JOMOI.
MaxkcuMm MOXKeT MJITH BIPHUIIPBIKKY CO CKOPOCTBIO 2 KM B Yac WM e€XaTh Ha BEJIOCHUIIENE CO
CKOPOCTBIO b KM B Jac. ITama MoxkeT exaTh Ha BeJIOCHUIIEIe CO CKOPOCThbIO 10 KM B 4ac UM UITH
MENTKOM €O CKOpPOCThIO 4 KM B 4ac. BiaBoeMm Ha Besiocurie/ie onn exarTh He MoryT. Mawma mepe-
cTaHeT BOJIHOBATbCsI, KOTJla 00a oKarkyTcs goma. Ilama m Makcum XoTaT, 9T0ObI MaMa IOCKOpee
1epecTaJia BOJIHOBAThCs. BO CKOJILKO IepecTaHeT BOJIHOBATLCS MaMa, €CJI PACCTOSTHUE OT JOMa,
JIO Mara3uHa paBHO 3 KM?

4. Ha cropone AB tpeyrosbhuuka ABC' ormeuena touka D, Ha cropone AC — Touka F, a
Ha orpeske C'D — touka F'. Okazasoch, uto AB =CD = CE u AE = BD = CF. Jlokaxure,
gyro LADE = Z/BFD.

5. HarypasbHoe dncao m pasbuim Ha CyMMy HECKOJBKHX HATYPAJbHBIX CJIaraeMbIX
m=aj;+as+...+a, (ne obszarenbo pazanunbx). Okazanoch, uTo aj +aj + ...+ ad = 6m.
[Ipn Kakux m Takoe MOTJIO TPOU30UTH?

6. Ha omnom Gepery pekn Hesmm pacrosioxkensl 7 ¢, a Ha Apyrom — 57. Mex iy KarkIbl-
MU JIByMs CEJIaMU, PACIOJIOYKEHHBIMU Ha Pa3HbIX Oeperax, KypcupyeT KaTep OJHOi u3 dhupm
«Crnnay nin «Xapubgay. JJokaxkure, 9T0 MOXKHO BbIOpATH JIMOO 110 J(Ba CeJIa Ha KayKIOM Oe-
pery Tak, 4To BCe YeTbIpe JIMHUKM MEKJIy HUMU o0cyzkuBaeT pupma «Crumiiiay, udo 110 MecTb
cEJT HA KazkJIOM Oepery Tak, 4To Bce 30 JIMHuil MeyKIy HUMEU 00CTyKuBaeT hupMma «Xapubjias.

7. KBajgpar 5 X5 MOKpBIBAIOT 110 KJIETOUYKAM HECKOJIBKUMU Z-TeTPAMITHO (4eThIPEXKIICTOTHDIE
dhurypkn B Bujie OYKBbI Z ) Tak, 9TO HUKAKasl KJeTKa He TOKPbITa bojiee deM JBYMst (QUTYDAMI.
[Ipu 9TOM Z-TeTpaMuHO He BBLIE3AIOT 3a IPAHUILI KBajpara. Kakoe HauMeHbIIee KOJINIeCTBO
KJIETOK KBaJIpaTa MOXKET OCTaTbCsl HEIIOKPBITHIMEI HU OJIHOI (bUT'YypKOii?!

8. Haiijure Bce narypasbubie a u b takue, uro HO(a?, b%) + HOJI(V?, a®) = ab.



LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Nel. 27.10.2023, MJIAJIIITA L TPYIIIIA
BTOPA4 JINTA

1. Bce cTOpOHBI BBIYKJIOIO MHOT'OYTOJIbHIKA UMEIOT Jiyinny He Oosiee 1. /Jokakure, 4uTo BCe
€r0 CTOPOHBLI U BCe AMaroHa i MOXKHO TOKPACUTh B JIBa I[BeTa TaK, YTOObI CyMMApPHbBIE JIJIMHbBI
OTPE3KOB KarKJ0ro IBETa OTJINYAJINCH He Oojiee yeM Ha 1.

2. Jlan nabop n3 64 HaTypasbHBIX YUCET, CyMMa KOTOPBIX 4éTHa. Pa3perraercs BIOpaTh n3
HUX JIIOObIe 2 4ucjia U TPUOAaBUTh K HUM OJIHO U TO Ke HaTypaJibHoe 4ucjio. Jlokaykure, 4To
MOKHO CJIeJIaTh BCE YHCJIa PABHBIME, BBITIOJIHUB He Oosiee 63 TaKUX OlEpaIiiii.

3. [Tana ¢ MakcumMoM 1 OTHMM BEJIOCHUTIEIOM Ha JBOWX BO3BPAIIAIOTCA U3 Mara3mHa JTIOMOIL.
MakcuM MOXKET WJITU BIPUIIPBIKKY CO CKOPOCTHIO 2 KM B 4YaC WM €XaTh Ha BEJIOCUIIEJE CO
CKOPOCTBIO b KM B 4ac. [lama MoxkeT exarh Ha Bejocuiejie co cKopocthbio 10 KM B 9ac mimd ujaTu
MENKOM cO CKOpocThio 4 KM B Yac. BaBoem Ha Besocuniejie oHU exaTh He MOTYT. PaccTosiHue ot
Marasuna jo JjoMa paBHo 3 KM. MoryT jin oun j106paThcs J10 jloMa ObIcTpee, deM 3a 43 MUHYTHI?

4. Harypanabaoe 4qmcsio m  pasbuwin Ha CyMMY HECKOJBKUX HATYDAJbHBIX —CJAraeMbiX
m=aj;+as+...+a, (ne obazarenbo pazanunbx). OKazanoch, uTo aj +aj + ...+ ad = 6m.
[Ipn Kakux m Takoe MOTJIO TPOU30UTH?

5. Ha yteBom Gepery pekn Hemmn pacrnosioxkennt 3 ceta, a Ha mpaBoM — 25. Mek 1y KaxKIbIMn
JIBYMs CEJIaMU, PAaCIOJIOKEHHBIMI Ha Pa3HbIX Oeperax, KypcupyeT MOTOpPKa OJIHONW U3 (upm
«Crmnay mwin «Xapubaas. JJokaxKure, 9T0 MOXKHO BBIOpATh JBa cejia Ha OJHOM Oepery u 5 céi
Ha JIPYT'OM TaK, UTO BCE JIECATh JIMHUNA MEXK/ly HUMU OOC/Iy?KHBAET OJIHA U Ta yKe (hUpMa.

6. Kaspar 5 x5 MOKpHIBAIOT 110 KJIETOIKAM HECKOJIBKIMU Z-TeTPAMUHO (IeThIPEXKIETOTHDIE
dburypku B Bujie OyKBbI ) Tak, 9TO HUKAKas KJIETKA HE TIOKPBITA HoJiee d4eM JIBYMsl (DUTYPaMIL.
[Ipu aToM Z-TeTpaMUHO He BbLIE3AIOT 3a I'PaHUILI KBajpara. Kakoe HanMeHblllee KOJNYECTBO
KJIETOK KBaJIpaTa MOXKET OCTAThCSA HEIIOKPBITBIMEU HU OJHON (hUrypkoit?

7. Haityure Bee narypanbubie a u b takue, uro HO(a?, b3) + HO(V?, a®) = ab.

8. an nsgruyroisiuk ABCDE, B koropom AB = BC = DE, AE =CD, /A= /D = 75°,
/B =150°, ZC = 105°, ZE = 135°. Haiinure Bennuuny yria ZACE.



LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Nel. 27.10.2023, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. ITama ¢ MakcumMoM U OJHUM BEJIOCHIIEOM HA JBOUX BO3BPAIIAIOTCS M3 MarasmHa JTOMOI.
Makcum MOXKeT MJITH BIPUIIPBIKKY CO CKOPOCTBIO 2 KM B YaC WM €XaTh Ha BEJOCUIEIE CO
CKOPOCTBhIO b KM B dac. [lama mMoxkeT exarh Ha Bejocuiiesie co cKopocTbio 10 KM B 9ac Wl UATH
IIEIIIKOM CO CKOpOCTBhIO 4 KM B 4yac. BiaBoem Ha Besiocuiejie OHI exaTh He MOT'YT. PaccTosiHue o
MarasmHa Jo Jjoma paBHo 3 KM. MoryT jin oun j1006paThcs J10 JloMa ObicTpee, deM 3a 43 MUHYTHI?

2. Moxker i1 cymMMa HECKOJIBKEUX (He 00s13aTe/bHO Pa3/INIHbIX) HATYPAJTbHBIX YHCET paB-
HaThest 120, a cymma nx Ky6oB paBusiTbes 10007

3. Ha sieBom Gepery pekn Hesn paciiosioxkenn! 3 ceita, a Ha mpaBoM — 25. Mexk 1y KaxkIbIM1
JIBYMsI CEJIaMU, PaCIOJIOyKEHHBIMI Ha pa3HbIX Oeperax, KypcupyeT MOTOpPKa OJHOI m3 (upm
«Crnay win «Xapubjas. JJokaxkure, 9T0 MOYKHO BbIOpATD J[Ba cejia Ha OJHOM Oepery um 5 céi
Ha JIDYIOM TaK, 9TO BCE JIeCSITh JIMHUNI MeXKIy HUMHU OOCJIY?KHBaeT OJHa U Ta ke (pupma.

4. KBasipar 5 X 5 MOKPBIBAIOT TI0 KJIE€TOYKAM HECKOJIBKUME Z-TEeTPAMUHO (IeThIPEXKIETOUHBIE
dhurypkn B Bujie OYKBbI Z) Tak, 9TO HUKAKasl KJeTKa He TOKPbITa bojiee deM JBYMsT (QUTYDAMI.
[Ipu 9TOM Z-TeTpaMuHO He BBLIE3AIOT 3a IPAHUILI KBajpara. Kakoe HauMeHbIee KOJINIeCTBO
KJIETOK KBaJIpaTa MOXKET OCTATbCsl HEIIOKPBITHIMEI HU OJIHOI (bUTypKOii?

5. Jlan ngruyronbauk ABC'DE, B kotopom AB = BC'= DE, AE =CD, /A= /D = T5°,
/B =150°, ZC = 105°, ZE = 135°. Haiinure Bennuuny yria ZACE.

6. Pazpekbre KBapaT Ha HauMEHbIIee KOJTNIeCTBO MMPAMOYTOJILHIKOB ¢ OTHOIIIEHIEM CTOPOH
3:5.

7. Y Kamuibl ectb Kojoma n3 99 kapT, NpoHyMepoBaHHBIX dnciaaMmu 1, 2, ..., 99. BuagaJse
ona bGeper B pyKy 49 ciydaliHbIX KapT, a oCcTajbHble KJaJeT Ha CTOJ TaK, YTOObI ObLIU BUJIHbBI
X HOMepa. 3a OIMH 0OMeH OHa 3aMeHsieT Bce KapThl B pyKe Ha BhIOpaHHBIE €0 49 u3 50 KapT co
crosa. Jokaxknre, uro Kammia MoxKeT npoussecTtu He OoJiee 49 0OMEHOB M B UTOTE TOJIYIUTD
Ha pykKe KapTel 1, 2, ..., 49.

8. Ha jocke Hammcanbl HATypaJbHbIE YHCIA a1, A, a3, . .., d15 B IOPsIKe BO3pACTAHUS, [IPH
9TOM Pa3HOCTHU MEYK/Iy COCEJHUMU YUCIAMU OJINHAKOBBI. TaK»Ke U3BECTHO, UTO

1<a;p <10; 13 < a2 <20; 241 < a5 < 250.

Yemy MoxKeT ObITH paBHO a147 Kak 00bIuHO, HailjuTe Bce BapHaHTHI U JIOKAXKUTE, YTO JAPYTUX
HET.



