LIV YPAJIbCKUI TYPHUP IOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUYECKHUU BOM Ne4. 11.11.2019
CTAPIIASA I'PYIIIIA, BBICIIASA JIUTA, BOUA 3A 1-4 MECTA

1. Touka D siBisieTcst cepenunoii ocHoBanusi BC paBHoOe1peHHOT0 TpeyToIbHUKA
ABC. Touka E na cropone AC TakoBa, uto ZCDE = 60°, Touka M — cepeaunna
orpeska DE. Jlokaxute, uto ZAME = ZBMD.

2. Ilyctb N > M > 1 — HatypasibHble uncia, X >y > 0 — AeiiCTBUTENbHbIC YHCIIa
Takue, uto X"y < xMy™ Jlokaxure, uro X+y" < 1.

3. lllecTuyroJbHUK BIHUCAH B MPaBUIbHBIA MIECTUYTOJIBHUK (IO BEPIIMHE HA
CTOpoHE). JloKakuTe, 4YTO €ro IUIOIIAJb HE MEHBIIE TOJOBHHBI IUIOMIAIH
ITPaBUJIBHOTO.

4. Jlna kaxgoro u3 100® ynopsgoueHHBIX HAOOPOB HATYpaIbHBIX Yucel (4, b, ¢),
He npeBocxoaamux 100, Camra Hanmucan B TETPAJIKE YUCIIO

ab(3a+c)
2" (a+b)(b+c)(c+a)

Jlokaxwure, uto cymma Beex 100° Bemmcannbix Cameli uncen MeHbne 1/2.

5. Iuaronanu BeimykJioro 4eteipexyronbauka ABCD nepecekarorcs B Touke P.
JIlyau AB u DC mnepecekatorcst B Touke Q, a myun AD u BC — B Touke R. Ha
orpe3ke QR ormeuensl Touku X u Y Tak, uto ZBXD = ZBYD = 90°. lokaxwure,
4TO TOYKa IMEpecCeUeHUs auaroHayiel dvereipexyronbHuka BXYD nexutr Ha
ouccekrpuce yria XPY.

6. B cBsizHOM rpade Ha N > 4 BepirHax JIFOObIE IBE BEPUINHBI, UMEIOIIHE OOIIETro
cocejia, UMEIOT XOTs OBl IBYX 001ux coceneil. Kakoe HauMeHsblee uncio péoep
MOYKET OBITh B 3TOM Ipade?

/.Ha OenbeBoil BepéBke BHCUT 2019 ¢dyTOOMOK, TPUKPEIJIEHHBIX K HEM
a1, az, ..., dz019 IpUIIETIKAaMHU (BCE @i — HATypPAJIbHBIE YHCIIA, HE MMPEBOCXOIAIINE
3, TEepeYuCIICHHbIE B TOM MOPSAJIKE, B KOTOPOM BHCAT (QyTOOJKH; Kaxkaas
pUIIETKa IPUKPEIUISIET POBHO OHY (yTOO0JKY). Bacs xouet cHATh Bce PyTOONIKH
0 TOPSIIKY, 32 OJMH pa3 CHUMasl BCE MPUILETKH, YACPKUBAIOIIUE OJIHY WIIU
HECKOJIbKO (hyTOOJIOK, TaK, YTOOBI BCETO CHATH 2, 3, wiM 4 npuiienku. CKOJbKO

CYIIECTBYET IMOCJICIOBATSIILHOCTEH a1, a2, ..., 2019, JUIT KOTOPBIX Bace 310 He
yaactcs?
8. Uncmo M =3%+1 — cosepmeHHOe (TO €CTh CyMMa BCEX HATypaIbHBIX

nenuteneid M paBaa 2M). Jlokaxurte, 4TO HUA MPU KakoM 4ETHOM N ynciio N+1 He
SBJISICTCSI COBEPIICHHBIM.



LIV YPAJIbCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ned. 11.11.2019

CTAPILIAA I'PYIIITIA. BBICIIIAS JIUTA, BOU 3A 5-8§ MECTA,
IEPBASI JIUTA, BOM 3A 1 MECTO

1. Touka D siBisieTcst cepenunoii ocHoBanusi BC paBHOOe1peHHOT0 TpeyToIbHUKA
ABC. Touka E na cropone AC Takona, uto ZCDE = 60°, touka M — cepeauna
orpe3ka DE. [lokaxure, uto ZAME = ZBMD.

2. Pemnte ypaBHeHUE (1--X+X2) (1+X+xX2+.. +X40%8) = (1+x+x2+...+x2020)2,

3. lllecTnyrojJibHUK BIHCAH B TMPaBWIbHBIA MIECTUYTOJIBHUK (IO BEPIIMHE HA
CTOpOHE). JloKakuTe, 4YTO €ro IUIOIIAJb HE MEHBIIE TIOJOBHHBI IUIOMIAIH
ITPaBUJIBHOTO.

4. Jlna kaxgoro u3 100° ynopsgoueHHbIX HAOOPOB HATYpaIbHBIX Yucel (@, b, ¢),
He npeBocxoaamux 100, Cama Hanucan B TETPAJIKE YUCIIO

ab(3a+c)
2" (a+b)(b+c)(c+a)

Jokasxwute, uto cymma Beex 100° Bepmmcannbix Careld uncen menpue 1/2.

5. Touku M u N — cepeaunbl cropon AB u CD mnapamitenorpamma ABCD
cooTBeTcTBEeHHO. Ha npogomkennu otpe3ka BC 3a Touky B BriOpana Touka E Tak,
yro Z/DME =90°. Jlyun DE u NB mnepecekatorcs B Touke F. Jlokaxure, 4To
TpeyroinbHuk ADF — paBHOOE ApEHHBIN.

6. B cBa3HOM rpade Ha N > 4 BepuinHax Jr00bIE IBE BEPIIUHBI, UMEIOIIHE O0IIETO
cocefia, UMEIOT XOTs Obl IBYX 00mux coceaeit. Kakoe HanMmensIee uncio péodep
MOXET OBITh B 3TOM rpade?

/. Ha OenbeBoii BepéBke BucuT 2019 ¢dyTOONOK, NPUKPENIEHHBIX K HEU
ai, az, ..., dzo19 MpUIIENIKaMU (BCE 8i — HaTypaJIbHBIE YKCIIA, HE MPEBOCXOIAIINE
3, TIEpEUHCIICHHbIE B TOM TMOPSAKE, B KOTOPOM BHCAT (YyTOOIKH; Kakmas
MpUIIEIIKA MPUKPEIIIIET POBHO OJHY PyTOOIKY). Bacs xoueT cHATh Bce PyTOOTKHN
Mo TIOPSZKY, 32 OJWH pa3 CHUMAas BCE MPUIICTKH, yACPKUBAIOIIHNE OJIHY WIH
HECKOJIbKO (hyTOOIOK, TaK, YTOOBI BCEro CHATH 2, 3, wiH 4 npuiienkud. CKOJIbKO
CYLIECTBYET IOCIEAOBATEIBHOCTEN a1, A2, ..., A2019, AJIA KOTOphIX Bace 310 He
yaactcs?

8. Harypanbuble umcia @ u b TakoBsl, uto a+b® menmrca ma a?+3ab+3b2-1.
Jlokaxure, uto a’+3ab+3b’>-1 nmenmrcs Ha Ky0 HEKOTOPOro WLEJIOTO YHCIA,
oonpIero 1.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUYECKHUT BOM Ne4. 11.11.2019
CTAPHIASA I'PYIIIIA, IIEPBAS JIMTA

1. Touka D siBisieTcst cepenunoii ocHoBanusi BC paBHoOe1peHHOT0 TpeyToIbHUKA
ABC. Touka E na cropone AC TakoBa, uto ZCDE = 60°, Touka M — cepeaunna
orpeska DE. Jlokaxute, uto ZAME = ZBMD.

2. Pemmte ypaBHeHUE (1-X+X2) (14+X+xX2+.. +X40%8) = (1+x+x2+...+x2020)2,

3. llycte A1B1C1D1E1 — mnpaBunbHBIN NATUYTOJBHUK, T.€. MATHUYTOJBHUK, Y
KOTOPOI'0 PaBHBI BCE YIJIbI U BCE CTOPOHBI. [ kaxaoro 2 <n <11 obo3Hauum
yepe3 AnBnCnDnEn mATHYTONBHUK, BEPIIMHAMHU KOTOPOTO SBJISIIOTCS CEPEAMHBI
ctopoH msaTuyronbHUKa An1Bn 1Cn1Dn1En1. Kaxpgas w3 55 Bepmmn 11
MATUYTOJILHUKOB TOKpallleHa B OJWH M3 JIByX IIBETOB: CHHUM WM KPACHBIM.
JIoKaxuTe, YTO CPEId ATUX 55 BEPIINH MOKHO BEIOPATh YETHIPE BEPLIMHBI OJTHOTO
L[BETA, JISKAIIUE B BEPIIMHAX PABHOOOKOW Tpaneuu.

4. ToBOpAT, 4YTO IOCJIENOBATEIBHOCTL @, D, C sABIIETCS apugmemuueckoll
npoepeccueti, ecin C-b =Db-a. Cama Hammcan Ha JOCKE IOCIEIOBATCIBHOCTH
X, Y, Z. bst mocumTal, Ha KaKO€ MOJIOKUTEIBLHOE YUCIO €My HaJI0 WU3MEHUTH
(YBEIMYUTh WJIM YMEHBIINUTH) Y, YTOOBI MOJyYEHHAS MOCIEA0BATEIBHOCTh ObLIa
apudmeTndeckoi mporpeccuei, a AHXeIMKa — Ha KaKoe MOJ0KUTEIbHOE YHCIIO
HAJIO JIJI1 3TOT'0 U3MEHUTH Z. JIoKaKUTE, UTO YMCI0 AHKEIUKH B JIBa pa3a OOJIbIIIE
yucia Unpn.

5. Touku M u N — cepenunbl ctopon AB u CD mnapamnenorpamma ABCD
cooTBeTcTBEHHO. Ha npoaomxenuu otpeska BC 3a Touky B BriOpana Touka E Tak,
yro Z/DME =90°. Jlyun DE u NB nepecekatorcs B Touke F. Jlokaxure, 4To
TpeyroibHuK ADF — paBHOOE ApEeHHBIN.

6. B cBs3HOM rpade Ha N > 4 BepmnHax JIH00BIC IBE BEPIIMHBI, UMEIOIIIHME OOIIETO
cocelna, MMEIOT XOTs OBl IBYX 00ImuX coceneit. Kakoe HanMensbIee uucio péodep
MOXET OBITh B 3TOM I'pade?

/. Ha OenbeBoii BepéBke Bucutr 2019 ¢yTOONOK, NPUKPEIUICHHBIX K HEH
ai, az, ..., Axo19 MpHUIIIETIKAMH (BCE @i — HaATypaJibHbIC YUCIIa, HE TPEBOCXOIAIINE 3,
MIEPEUYHCIICHHBIE B TOM TOPSIAKE, B KOTOPOM BHUCAT (PyTOOJIKH; Kakaas MPHUILETKa
NPUKPETUISIET POBHO OJHY PyTOO0IIKY). Bacs xouer cHATH Bce PyTOONKHU MO MOPSIA-
Ky, 32 OJIMH pa3 CHUMAas BCE MPUIIETKHU, yACPKUBAIOIINE OAHY WU HECKOJIBKO
GbyTO0JI0K, TakK, YTOOBI BCETO CHATH 2, 3, Win 4 npuienku. CKOJIbKO CYILECTBYET
MOCJIE0BATEIILHOCTEN a1, a2, ..., 82019, VISl KOTOPBIX Bace 310 He ynactcs?

8. Harypanbuble umcia @ u b TakoBsl, uto a+b® menmrca ma a?+3ab+3b%-1.
Jlokaxute, yro a’+3ab+3b>-1 nemurca Ha KyO HEKOTOpPOro I€JOr0 YHUCIa,
ooJpiIero 1.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne4. 11.11.2019
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. Touku P u Q pacnionoxxensl Ha cropoHe BC tpeyronsanka ABC Takum o6pazom, 4To
P 6mmxe k B, wem Q, u 2/PAQ = ZBAC. Ha npsmbix AB u AC otmeueHbl TOUkH X U1 Y
COOTBeTCTBeHHO Tak, uro AXPA=/APQ u ZYQA=/AQP. Jlokaxure, YTO
PQ = PX+QY.

2. Pennte ypaBHeHHE (1HX+X2)(1+X+X2+.. +X3038) = (1+x+x24+...+x2020)2

3. [lyctb A1B1C1D1E1 — mnpaBuiibHbIN NSATUYTONBHUK, T.€. MSATUYTOJBHUK, Y KOTOPOTO
paBHBI BCE YTIIbI U Bce CTOPOHBL. s kaxkmoro 2 <N < 11 o6o3naunm yepe3 AnBnCnDnEn
MSATUYTOJIBHUK, BEPIIMHAMH KOTOPOTO SBJISIOTCS CEPEAUHBI CTOPOH ISATHYTOJhHUKA
An-1Bn1Cn1Dn1En1. Kaxknas uz 55 Bepuiun 11 msITMyroJsHUKOB MOKpaIlieHa B OJUH U3
JIBYX LBETOB: CUHUW WIM KpPAaCHBIM. JlOKa)XWTe, 4TO Cpenu ITUX 55 BEPUIMH MOXKHO
BBIOpATH YETHIPE BEPIIMHBI OJHOTO IIBETA, JISXKAIIME B BEPIINHAX PABHOOOKO Tparneluu.

4. ToBOPAT, YTO MOCIICJ0BATEIBHOCTD &, D, C ABJISCTCS apupmemuueckoil npoepeccuell,
eciu C—b = b—a. Carma HanMcan Ha JIOCKe MOCIISIOBATEIbHOCTS X, Y, Z. Wbst mocuunTal,
Ha KaKoe MOJIOKUTEIbHOE YHCIIO €My HaJl0 U3MEHUTH (YBEIWYUTh WM YMECHBIINTH) Y,
4TOOBI TOJIyY€HHAs IOCJIEOBATEIILHOCTh ObUTa apu(pMETUYECKON Mmporpeccuen, a
AHKennKa — Ha KaKoe TOJIOKUTEIHHOE YUCIIO HAA0 JJIT TOTO U3MEHUTH Z. JloKaxkuTe,
YTO YKMCJIO AHXKEIIMKHU B JIBa pa3a 0oiblie yucia Uibu.

5. Touku M u N — cepeaunsl cropon AB u CD mapamnenorpamma ABCD
cooTBeTcTBeHHO. Ha nmpogomkenun otpeska BC 3a Touky B BeiOpana Touka E Tak, uro
/DME = 90°. JIyun DE u NB nepecekatorcsa B Touke F. Jlokaxure, 4TO TpeyrojJbHUK
ADF — paBHOOEIpEHHBIN.

6. an ximerdarbiii kBaapat 2"x2", U3 KOTOpPOro BbIpe3aHa OJHA KieTka. IleTs xouer
pa3pe3aTh e€ro Ha HECKOJIbKO MPSMOYTOJBLHUKOB, IUIOMIAAbh KaXKJIOTO0 W3 KOTOPBIX
SBIIIETCSL CTETNICHBIO JIBOMKK C IIEJBIM HEOTPHUIIATEIbHBIM TIOKa3zareineM. Kakoro
HAaMMEHBIIIETO KOJIMYECTBA MPSMOYTOJILHUKOB €My TapaHTHPOBAHHO XBaTHUT, TJ¢ ObI HU
HaXOJIMJIaCh BBIPE3aHHAS KJIeTKa?

7. Ha GenweBoit BepéBke BucuT 2019 ¢dhyTO010K, MPUKPEIUICHHBIX K HEH a1, a2, ..., 82019
npuIenkamMu (Bce ai — HaTypaJbHBIC YHCTIa, HE MPEBOCXOAIINE 3, IePEUUCIICHHBIC B
TOM TIOPSIZIKE, B KOTOPOM BHUCAT (HyTOONKH; KK Iast IPUIIETIKA MPUKPETUISIET POBHO OJTHY
¢byTOonKy). Bacsa xouer cHITH Bce (QyTOONKH MO TOPSIKY, 32 OJWH pa3 CHUMAas BCE
TIPHILCTIKH, yISPKUBAIOIINE OJTHY W HECKOJIBKO (DyTOOJIOK, TaK, YTOOBI BCETO CHSATH 2,
3, win 4 npumienku. CKONBbKO CYIIECTBYET MOCIEA0BATEIBHOCTEN a1, a2, ..., 82019, JAJIA
KoTOpbIX Bace 3To He ynmacrcs?

8. HazoBéM packpacky Bcex HaTypalbHBIX JCIHUTENICH HATypaJIbHOTO Yucia N He 0osiee
4eM B 4 IBETa HAWHOL, €CITH JUTS TIOOBIX JABYX €ro JeiauTened a > b Takux, 4To a He
nemures Ha b, nemwrenu a, b m HO/I(a, b) mokpamens! B Tpu pasueix 1mBera. Kakoe
HauOOJIbIIEE KOJIUYECTBO HAIIHBIX PACKPACOK MOXKET OBITh Y UHCIIA, HE SIBIISIOIIETOCs
CTENEHBIO TPOCTOTO?



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHYECKHUU BOM Ne4. 11.11.2019
MJIAAIHASA I'PYIIIIA, BBICIHASA JIUTA, BOU 3A 1-6 MECTA

1. lano HaTypanbHoe uucio N. Ymcno N?+n+1 npencraBuny B BHAE NMPOU3BEICHHUS
HaTypalubHBIX uncen a u b. Jlokaxute, uro (a—b)? > 4n.

2. B xommanuu n yenoBek. M3BeCcTHO, 4TO 111 TFOOBIX ABYX JIFOACH M3 9TON KOMITAHUH
HaMJETCs NENOYKa 3HaKOMBIX MEXAY HUMH (T. €. rpad 3HaKOMCTB cBA3€H). [Ipu sTom y
JTOOBIX JABYX, Y KOTOPBIX €CTh OOLIMNA 3HAKOMBIM, €CTh €le OJUH OOIIUN 3HAKOMBIM.
Kakoe HanmeHbI1ee KOJTUYECTBO Map 3HAKOMBIX MOXET ObITh B 3TON KOMITAaHUU?

3. Jlana nyctas tabauna 1000x1000. [Ters u Bacs urparot B Takyro urpy. OHu 110
ouepeau, HauuHasa ¢ lletu, 3anonHAOT Tabnuy uudpamu. 3a X014 UIrpoK BeIOMpaET
OJIUH CTOJOEI] M 3alKChIBAET B CAMYI0 BEPXHIOIO €ro MyCTYIO KIETKY KaKyro-HUOY]b
HEHyJIeBY10 IM(ppy Ha cBOM BbIOOp. [locie 3amonHeHus: TaOIuIbl B KaXA0W CTPOKE U B
Ka)XJOM CTOJI011e OyAeT M0 OJTHOMY Thicsiue3HayHOMY uuciy. [leTs BeIMrpbIBaeT, eciu
xorst Obl gBa w3 3THMX 2000 ymcen SBASIOTCS TPOCTHIMU, B TMPOTUBHOM Ciyyae
BeIUTpBIBaeT Bacsa. KTo MoxeT obecnieunTs cede modeay BHE 3aBUCUMOCTHU OT IEUCTBUIN
comnepHuKa?

4. Knetku 6€CKOHEUHOU B 00€ CTOPOHBI KJIETUYATON MOJTOCKH MPOHYMEPOBAHBI IEIbIMU
gucinamu (...,—2,-1,0,1, 2,...). ®umka crapryer B kietke 0. KaxxapimM xoo0M oHa
MpBITaeT Ha JTIO0YIO APYTYIO KJIETKY (OCTaBaThCsl HA MECTE HEJIb3s, HO MOXKHO IPHITaTh
Ha KJIETKY, KOTOpYIo (ulika noceniaia padee). Ouiika ocTaHABIUBAETCS, KOTJla CyMMa
JUTH BCeX ee MphhKKOB paBHa 2019. Halinute Bce 1iembie N, 11 KOTOPBIX y (PUITKH €CTh
YETHOE YUCJI0 CIOCOO0B B Pe3ybTaTe 0Ka3aThCs B KIETKE C YUCIIOM .

5. Oten Kynui Ha pbIHKE KOp3uHYy ciuB. OH pa3gan 3TH CIWMBBI CBOUM CHIHOBBSIM
CJIETyIOIUM 00pa3oM: MEPBOMY CBhIHY OH Jaj JIB€ CIWBHI M 1/N 4acTh OCTaBIIMXCH,
3aT€M BTOPOMY ChIHY OH Jiajl 4 ciuBbI M 1/N 4acTh OCTaBIIUXCS, 3aTEM TPETHEMY ChIHY
OH J1all 6 ciuB U 1/N yacTh ocTaBmIMXCS, U T.J. Bce ocTaBimecss B UTOTE CIUBBI OTEIl
3a0pan cebe. Oka3ajgoch, YTO BCEM CBHIHOBBSIM M OTIy JOCTAJIOCh OJMHAKOBOE
HaTypajibHOE 4yuciio ciuB. HaliquTe Bce HaTypasibHbIE YKciia N, MPU KOTOPBIX TaKOe
MOTJIO CITYYHUThCS, €CJIA U3BECTHO, UTO y OTIIa XOTs ObI J]Ba ChIHA.

6. JIy1st KayKI0ro HaTypaJIbHOTO YKCIa N HAIUIA HanOOJIBIINI ero AenuTenb d TakoH, 94To

d <n/d. JJoxaxure, uro cymecTtByeT XOoTs Obl 2019 Takmx umcesl N, JIsi KOTOPBIX
n/d—d = 20109.

1. I[J'IH JIFOOBIX YUCCJI X, y )41 Z JOKAXHNUTEC HCPAaBCHCTBO
3
(X+y—2)° +(X—=y+2)* +(-X+y+2)° +Zz X+Yy+2Z.

8. B octpoyromeroM Tpeyrombanke ABC Bricora AH o0Opa3syer ¢ GuccekTpucoii BD

yroi B 60° m nmenmut ee B oTHomeHMM 2:1 cuuras ot BepmmHbl. Haingure yribi
Tpeyroiabarka ABC.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne4. 11.11.2019

MJAJIIASA I'PYIIIA. BBICIHIAS JIUTA, BOM 3A 7 MECTO, IIEPBASI
JIUTA, BOU 3A 1-6 MECTA, BTOPAS JIUTA, BOM 3A 1 MECTO

1. HaiinuTe Bce HATypalbHbIE YHCIa N U IIPOCTHIE YKMCIIA P, A1 KOTOPBIX YKCIO P>+7" —
KBaJpaT HaTypaJIbHOT'O YUCIA.

2. Boonb kpyrosoii Tpaccsl o 1500 M crost 1500 cnopTcMeHOB TakuM 00pa3oMm, 4To
pPacCTOSIHME MEXKy JIOOBIMU JABYMSI COCEIHUMHU criopTcMeHaMu paBHO 1 M. CKOJbKUMHU
croco0aMyd MOYKHO pa3OuTh CHIOPTCMEHOB Ha 750 map Tak, 4ToOBI PacCTOSHHUE BIOJb
TpPacchl MEXJy JIOOBIMU NBYMS JIIOJBMH W3 OJHOW maphl paBHsI0Ch 90 merpam? Bce
pPacCTOSIHUS B ATOM 3a7a4€ CUUTAIOTCSI BAOJb TPACCHI.

3. Hana mycras tabmauia 1000x1000. [Tetst u Bacs urpatot B Takyto urpy. OHu 1o ouepea,
HauuHas ¢ [letu, 3anonusror Tabnuity nudpamu. 3a X011 UTPOK BEIOUPAET OAUH CTOJOCI] U
3alMCBIBAET B CAMYIO BEPXHIOIO €ro MYCTYI0 KJIETKY KaKyl-HUOYIb HEHYJIEBYIO IU(PY Ha
cBoii BbIOOp. Ilocie 3amonmHeHns TaOIUIBl B KAXKI0W CTPOKE M B KaXKJIOM CTOJIOIE OyaeT
10 OJIHOMY ThICSY€3HAUHOMY yuciy. [leTst BeIMrpbIBaeT, eciu XoTs Obl 1Ba u3 3Tux 2000
yucesn SBISIOTCS MPOCTHIMU, B TPOTUBHOM ciliydae BbeIMTpbiBaeT Bacs. Kto moxker
oOecrneunTs cede nodey BHE 3aBUCUMOCTH OT ACHCTBUN CONEpHUKA?

4. Ha 6enbeBoit BepéBke BucHT 2019 pyTOO0IOK, TPUKPEIICHHBIX K HEH ai, a2, ..., 82019
IpUILENKaMH (BCe ai — HaTypaJIbHbIE YKCia, HE TPEBOCXOAAIIUE 3, IEPEUNCICHHBIE B TOM
MOpAJKE, B KOTOPOM BHUCAT (DyTOOJKM; Kakaas MPUIIENKA MPUKPEIUISIET POBHO OJIHY
¢ytOonKy). Bacsa xouer cHATh Bce (yTOONKM NO MOPSAKY, 33 OAWH pa3 CHHUMasl BCE
MPUILETIKY, YJISPKUBAIOIINE OJHY WM HECKOJbKO (yTOO0JIOK. Bacs 3a oguH X071 MOXKET
CHATH 2, 3, win 4 mpuIlenku (IOcjie 3TOr0 OH CKJIAAbIBAET 3TH MPUUICNKUA B KapMaH).
Haigure Bce mociienoBaTesbHOCTH a1, a2, ..., 42019, ISl KOTOPBIX Bace 3To He yaacres.

5. Orenr kKynmuja Ha pbhIHKE KOp3uHY ciuB. OH pa3fall 3TH CIHMBBI CBOMM CHIHOBBSM
CJICTYFOIIIMM O00pa30M: TIEPBOMY CBIHY OH JIaJl IBE CJIMBBI U 1/N 4acTh OCTaBIIMXCS, 3aTEM
BTOPOMY CHIHY OH Jiajl 4 CJIMBBI M 1/N 9acTh OCTABIIMXCS, 3aTEM TPETHEMY CHIHY OH Jai 6
ciuB U 1/N 4acTh OCTaBIIMXCS, U T.JI. Bce ocTaBiMecs: B UTOTe CIMBBI OTEI 3a0pail ceoe.
Oxa3asioch, YTO BCEM CHIHOBBSIM H OTITY JIOCTAJIOCh OJIMHAKOBOE HATYPAITLHOE YHCIIO CITUB.
HaiimuTe Bce HaTypaiabHBIC YHCiia N, TPH KOTOPBIX TAKOE MOTJIO CITYYUThCS, €CITH U3BECTHO,
YTO y OTLIA XOTs ObI JIBa ChIHA.

6. [l KaXkJI0ro HaTypajJbHOTO YUCIia N HAIUIM HauOOJBIIUK ero nenuTtenb d Takou, 4To
d <n/d. Jloxaxwute, uro cymectByer xots Obl 2019 Takux uucen N, Juis KOTOphIx N/d—

d = 20109.

7. Jlst JTHOOBIX qucel X, y u z JOKAYKUTE HEPaBEHCTBO
3
(X+y—2)°+(X=y+2)*+(-Xx+y+2)° tEXTY L.

8. B octpoyronasHom Tpeyronbarke ABC Boicota AH o6pasyet ¢ Ouccektpucoit BD yron

B 60° 1 nmenut ee B oTHOIIEHUH 2:1 cumTas oT BepumnHbl. Haiiiure yribl TpeyrojibHUKA
ABC.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne4. 11.11.2019

MJAJIIASA I'PYIIA, IEPBASI JIUTA, BOH 3A 7 MECTO,
BTOPAS JIUMT'A, BOU 3A 3-12 MECTA

1. Haiiture BCe HATypaIbHbIE YKMCIA N ¥ MPOCTHIE YMCIA P, VIS KOTOPBIX YUCIIO P2+7" —
KBaJIpaT HaTypaJbHOTO YUCIIA.

2. Bnonb kpyroBoii Tpacchl gyinHoi 1500m ctost 1500 cnopTcMEeHOB TakuM 00pa3oM, 4To
paccTosIHUE MEXIY JIFOOBIMU JIBYMsI COCETHUMH CHOpTCMEHaMH paBHO 1 M. CKOJbKUMU
croco0aMy MOKHO pa3OuTh CHOPTCMEHOB Ha 750 map Tak, 4ToOOBl PAacCTOSHUE BIOJIb
Tpacchl MEX]y JIOOBIMU JIBYMs JIIOJIbMU W3 OAHOW mapsl paBHsochk 90 merpam? Bcee
pPAacCTOSIHUSA B 3TOM 3a7ja4€ CUUTAIOTCS BAOJb TPACCHI.

3. lana myctas tabmuma 1000x1000. Ilets u Bacs urpator B cienyronryto urpy. OHU 110
ouepenu HauuHas ¢ [letn 3anonHsroT Tabnuiy nudpamu. 3a Xo4 UTPOK BHIOMPAET OAMH
CTOJIOCII U 3alKMCHIBAET B CAMYIO BEPXHIOIO €T0 MYyCTYIO KJIETKY KaKyl0-HUOYIb HEHYJIEBYIO
uugpy Ha cBoi BeIOOp. Ilocie 3anonHeHus TaOIULbI B KaXKI0W CTPOKE U B KayKJIOM CTOJIOIE
OyJeT 10 OJIHOMY ThICSAY€3HaYHOMY uuciy. [leTs BRIMTphIBaeT, €CIM XOTs Obl TPU U3 ITUX
2000 yucen SABIAIOTCS NPOCTHIMHU, B MPOTMBHOM Cilydae BbIMIpbIBacT Bacsa. Kto moxer
obecreunThb cede modery BHE 3aBUCUMOCTH OT JEHCTBHM COTTEpHHUKA?

4. Ha OenbeBoil BepéBke BUCUT 2019 QyTOONIOK, NPUKPEIUIEHHBIX K HEH ai, a2, ..., 82019
IpUILENKaMu (BCe 8i — HaTypaJIbHbIE YnCia, He TPEBOCXOAMIIUE 3, IEPEUNCICHHBIE B TOM
NOpAJKE, B KOTOPOM BHUCAT (PyTOOJKM; Kaxkaas MNPUIIENKA MPUKPEIUISIET POBHO OJIHY
¢bytOonky). Bacsa xouer cHATh Bce (yTOONKH TO MOPSIAKY, 32 OAWH pa3 CHUMAs BCE
IPUILETIKY, YJIEP>KUBAIOIINE OJHY WJIM HECKOJbKO (yTOOJIOK. Bacs 3a oguH X01 MOXKET
CHATH 2, 3, uiu 4 mpuienky (Imocjae 3TOr0 OH CKJIaJAbIBAET ATH MPUILECHKA B KapMaH).
Hanpure Bce nmociienoBaTesbHOCTH a1, a2, ..., 42019, IS KOTOPBIX Bace 3To He yaacres.

5. Orenr Kynuja Ha pbIHKE KOp3uHY ciMB. OH pa3fall 3TH CIHMBBI CBOMM CHIHOBBSIM
CJICIYIOIIMM 00pa3oM: IEPBOMY ChIHY OH JIajl ABE CJIUBHI U 1/N 4acTh OCTaBIIUXCS, 3aTEM
BTOPOMY CHIHY OH Jiajl 4 CJIMBBI M 1/N 9acTh OCTABIIMXCS, 3aTEM TPETHEMY CHIHY OH Jai 6
cnuB U 1/n 4acTh ocTaBmIMXCS, U T.JI. Bece ocTaBinecss B UTOTEe CIMBBI OTEI 3a0pait ceoe.
Oxkazanoch, 4TO BCEM CBIHOBBSIM M OTITY JJOCTAJIOCH OJIMHAKOBOE HATYPAJIbHOE YKCIIO CIIMB.
Haiigure Bce HaTypasibHBIC Yncia N, MPU KOTOPBIX TAKOE MOTJIO CITYUUTHCS, €CITH H3BECTHO,
YTO y OTIIa XOTS OBl JIBa ChIHA.

6. CKOJIbKO MaJIbYMKOB B KJIaccCe, €CJIM UX CPEIHUM pocT Ha 6,2 cM OOJIbIIe CPEeTHETO pOoCcTa
JIEBOYEK U Ha 2,6 cM OoJibllie cpeaHero 1o kiaccy? (M3BecTHO, 4TO B KJIacce HE MOXKET
ObITH O0JbIIe 50 YUYESHHUKOB.)

7. HaiimuTe Bce BeIICCTBCHHBIC YMCJA, YJOBICTBOPAIONIME paBeHcTBaM atbh =8 wu
a’+b?+c? = 32.
8. B octpoyronbsHoM TpeyronbHuke ABC ZBAC = 80°, a Beicotsl AA' 1 BB' mepecekarorcs

B Touke H. Eciu ZAHB =126°, To kakasi cToOpoHa HauMEHbIIIasA, a Kakas HauOoJIbIas B
Tpeyrosnbarke ABC?



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHYECKHUU BOM Ne4. 11.11.2019
I'PYIIIIA «CTAPT», BBICHIAS JIUTA, BOU 3A 1-4 MECTA

1. Kitetku 6eckoHEUHOM B 00€ CTOPOHBI KJIETYATON IMOJOCKHA MPOHYMEPOBAHBI IIEIBIMH YHCIIAMH
(.,—2,-1,0,1,2,..). benka crapryer B kierke (. KakapM X0IOM OHa MphIraeT Ha JIOOYIO
JIPYTYIO KJIETKY (OCTaBaThCs HAa MECTE HEeJb3sl, HO MOYKHO TMPBITaTh Ha KJIETKY, KOTOpyto bemnka
nocenjana panee). Korga cymma majmH Bcex NpbbkKOB benku coctaButr 2019 knerok, benka
OCTaHOBUTCS. YETHO WJIM HEYETHO YHCIIO CITIOCOO0B, MTPH KOTOPHIX benka B pe3ynbTaTe OKa)eTcs
B KiIeTke ¢ yuciom 1001.

2. B xBagpatHoii Tabnuie 15x15 paccTaBieHo HECKOIBKO (UIlIEK TaKUM 00pa3oM, 4TO B JTIOOOM
psSIMOYTOJIbHUKE 2x3 (Wim 3x2) CTOUT XOTs Obl 0JfHa (UINKA, U B TAOJHIIE €CTh XOTs ObI OJTHO
cBoOoaHOe moze. BepHo nu, yTo 00s3aTENbHO MOXKHO TaK MEPEMECTUTh OAHY U3 (UIIEK Ha
CBOOOAHOE TOJIe, YTOOBI 3TO CBOMCTBO COXPAHUIOCH?

3. Cepexa HEKOTOpBIC HATypajdbHBIC YHCIA CUUTACT MUIbIMU, & BCE OCTAIbHBIC HATypaJIbHbBIE
yucia eMy He HpaBsatcs. Juma Moxet 3anaBath Cepeke Bompochl Buaa «KakoBa cymma Bcex
MWIBIX JeJUTeNIe uuciaa N?», rae N — HaTypajdbHOE 4YMCciIo, KoTopoe JluMa Kakablid pa3
BBIOMpaeT caM. 3a Kakoe HaWMEHBIIEE YHCIO0 BOMPOCOB JlMMa MOXKET rapaHTHPOBAHHO
ONpEENNUTh, ABgeTC 1K uucio 6% Munpiv uin ner?

4. Oteny Kynw1 Ha pbIHKE KOp3uHY civB. OH pa3gai 3TH CIUBBI CBOUM CHIHOBBSIM CJICTYIOIIUM
o0pa3oM: EpBOMY ChIHY OH JiaJl IB€ CJIMBBI U 1/N 4acTh OCTABIIMXCS, 3aT€M BTOPOMY CHIHY OH
nan 4 ciauBbl U 1/N 4acTh OCTaBIIMXCS, 3aTE€M TPETbeMY ChIHY OH Jan 6 cinuB U 1/n gactb
oCTaBIIMXCA, U T.J. Bce ocraBmmecs B uTore ciauBbl otell 3a0pan cede. Okazanock, 4TO BCEM
CBIHOBBSM M OTIy JIOCTaJIOCh OJJUHAKOBOE HATYpaJbHOE YMCIO CAuB. HalimuTe Bce BO3MOXKHBIE
3Ha4Y€HHU N, IPU KOTOPBIX TAKOE MOTJIO CITyUYUTHCS, €CJIM U3BECTHO, YTO Y OTLA XOTs ObI JIBa ChIHA.

5. Jlana mycras tabnuma 100x100. Iets u Bacs urparot B Takyto urpy. OHU 10 oueper HaunHas
¢ Iletn 3amonHsAtOT TabuIyy nmudpamMu. 3a X0 UTPOK BEIOMPACT OWH CTOJIOCIT M 3aITMCHIBACT B
CaMyI0 BEPXHIOIO €T0 IMyCTYIO KJIETKY KaKyro-HHOyab mudpy Ha cBOW BHIOODP (HO HENb3s MUCATh
HOJIb B KJIETKaX BEPXHEW CTPOKH U JeBoro cronodua). [locne 3amonHeHus: TaOnMIbl B KaXI0H
CTpPOKE U B KaxaoM ctoiidre Oyaet mo ogaomy 100-3HauHoMy umciy. [leTs BRIMTpBIBAET, eciu
xoT1s 061 1Ba u3 31X 200 yncen ABIAIOTCS MPOCTHIMU, B IPOTUBHOM Clydae BBIUTPHIBaeT Bacs.
KTo BhIMIpBIBaET Npu MpaBuiIbHOU Urpe?

6. B 2050 rogy uemnuonaT mupa mo ¢yTOOITy COCTOSIICS MO HOBBIM mpaBwiaM. [loGeauBias B
MaT4ye KOMaHJa IoJlydaja 5 OYKOB, a IIPOWIPABINAsl KOMAaHIa OYKOB HE Hosydasna. B ciywae
HYJIEBOW HUUbEW 00€ KOMaH/ bl OJIy4aliv 1o 1 0uKy, a €CJIv HU4bsl Pe3yJIbTaTUBHAS, TO MO 2 OUKa.
B ¢unane 5 nmydmmx koMaH ChITpaivd Kaxaas ¢ KaxA0W Mo ogHOMY pa3y. B pesynprate ObLI0
3a0UTO BCEero 6 TOJ0B. MOTJIO T OKa3aThCA TaK, YTO KOJIMYECTBA OYKOB, HAOpAHHBIX KOMaHIaMHU
B (huHane, 00pa3z0oBbIBAIM S5 OCIEA0BATENIbHBIX HATYPAIbHbBIX YUCEN?

7. 115t KaKI0TO HATYpaJIbHOTO YUCiia N HAILTH HAanOOJbIKK ero aenutens d Takoii, uro d < n/d.
JlokaxxuTe, 4To cymiecTByeT Xots O0b1 2019 takux uncen N, s kotopsix N/d—d = 2019.

8. Bnonp kpyrosoit Tpaccel amuHoN 1500M crtost 1500 cnopTcMeHOB TakuM 00pa3oM, YTO
paccTosiHHE MEXIy JIOOBIMM JBYMS COCEIHMMHU CHOpTCMeHaMH paBHO IM. CKoOIbKHUMHU
croco0aMy MOXKHO pa30uTh copTcMeHoB Ha 750 map Tak, 4TOOBI pacCTOSHUE BIOJL TPACCHI
MEXTy JIIOOBIMU JBYMS JIIOJIbMU M3 OJJHOM mapsl paBHsIIoch 90 MeTpam? Bee paccrosiHus B 310
3aj1aue CYUTAIOTCS BAOJIb TPACCHI.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHYECKHUU BOM Ne4. 11.11.2019
I'PYIIIIA «CTAPT». BBICHIAS JIUT'A, BOU 3A 5-8 MECTA, IIEPBAS JIUT A

1. B ropoze 4 my3ses. Ot 1106010 110 11000r0 MOKHO A00paThCsl Ha TaKCH 33 GUKCHUPOBAHHYIO
1eHy (1ieHa MOe3/IKU B MPOTUBOMOJIOKHBIX HAMPABIEHUAX MOXKET OTIMYAThCS ). BoInonHsercs
yCIIOBHE: TIPOEXaTh OT OJIHOT'O MY3€esl 10 APYTOro HaApsIMYIO JACIICBIIE, YeM 3a€3Kas 110 10pore
B Ipyrue my3en. Bacs oObexan Bce 4 My3es, BEpHYBIIUCH B ICXOIHBIH, U 3aIIaTUII 32 IOE3IKU
CyMMapHO X pyoineit. [lokaxure, 4To 00bexaTh UX B 0OpaTHOM MOPSIKE €My OYIET CTOUTH HE
Oombuie 3X pyoneil.

2. B xBagpartnoii Tabnuue 200x200 pacctaBieHO HECKONBKO (puillek TaKuM 00pa3oM, 4TO B
mr000M kBajgpaTe 3x3 cToUT XOTs Obl 0HA (UIIIKA, U B TAOJIMIIE €CTh XOTsI ObI OJTHO CBOOOTHOE
nojie. BepHo i, 4T0 00s3aTENHHO MOKHO TaK MEPEMECTUTh OJHY W3 (HUIIIEK HAa CBOOOTHOE
10JIe, YTOOBI 3TO CBOMCTBO COXPAHUIIOCH?

3. Ceperxa HEKOTOPBIC HATYpAJIbHBIE YUCIIa CAUTAET MULbIMU, & BCE OCTAIIbHBIC HATypaTbHbBIC
yucliia eMy He Hpassartcs. J{uma moxet 3anaBath Cepeske Bonmpockl Buaa «KakoBa cymMMma Bcex
MIJIBIX JEIUTENIeH ducia N?», rae N — HaTypalbHOE 4YHCIO, KOTOopoe JInma Kaxkablid pas
BBIOMpaeT caM. 3a Kakoe HaWMEHbIIEEe YKCIO BOMPOCOB JluMa MOXKET TrapaHTHPOBAHHO
ONpEENUTh, ABIgeTC 11 9ucio 619 mumpiv wim Her?

4. Oteny Kynui Ha pbIHKE KOp3uHY ciuB. OH pas3faid dTH CIHUBBI TPEM CBOUM CBHIHOBBIM
ciaeayronmM o0pa3oM: MEpBOMY ChIHY OH Jaj JIB€ CJOUBBI M 1/N 4acTh OCTaBIIMXCS, 3aTEM
BTOPOMY CHIHY OH JaJI 4 CJIUBBI M 1/N 9acTh OCTABIIMXCS, 3aTEM TPETHEMY CBHIHY OH JaJ 6 CIIUB
1 1/n gacth ocraBmmxcs. Bee octaBmmecs B uTore clmBbl oTell 3a0pait cede. Okazanoch, 4To
BCEM CBIHOBBSIM W OTILy JOCTAJIOCh OJMHAKOBOE HATypajdbHOE YHCIIO ciauB. Haiinmure Bce
BO3MOYKHBIC 3HAYCHUS N, TTPU KOTOPBIX TAKOE MOTJIO CITyUUTHCS.

5. Hana nycras Ttabmuua 100x100. Ilets u Bacs urparoT B Takyro urpy. OHu 1o odepenm,
HaunHas ¢ [letu, 3anonnsoT Tabnuiy nudpamu. 3a X0 UTPOK BHIOUPAET OAMH CTOJOEI] U
3aIIMCHIBAIOT B CAaMYIO0 BEPXHIOIO €ro MYCTYIO KJIETKY KaKyro-HHUOYIb TU(PY HA CBOI BHIOOD
(HO HeJNb3s MHUCATh HOJIb B KJIETKaX BEPXHEUW CTPOKH U JeBOTO cTos611a). [Tocne 3anomuenus
TaOJIUIIBI B KAXKIOM CTPOKE M B KAXI0M cT0I011e Oy et o ogaoMy 100-3HaunomMy uucy. [lets
BBIUTPBIBACT, €CJIM XOTs ObI TpH 13 3TUX 200 Yuce IBIASI0TCS MPOCTHIMU, B IPOTUBHOM CIydae
BBIMTPBIBAET Bacs. KTo BeIMTphIBacT Npu NpaBUiIbHON Urpe?

6. B 2050 roay uemnuonat Mupa 1o Gyroosry COCTOSIICS 10 HOBBIM NpaBuiaM. [TobeauBias
B MaTye KOMaHJa rojyyana 5 O4KOB, a IpoUrpaBIIas KOMaHAa OYKOB He nojydana. B ciydae
HYJICBOM HUUYbEW 00€ KOMaH/IbI MOJTy4yasiu 1Mo 1 04Ky, a €CJIu HU4bsl pe3yJibTaTUBHAS, TO 1O 2
ouka. B ¢puHane 5 mydmmx KoMaH ChITpaiv KaXK1as ¢ Kaxaou mo ogqHomy pasy. B pesynbrare
ObLJI0 3a0UTO Bcero 6 royioB. Morio M oka3aThCs TakK, YTO KOJIMYECTBA OYKOB, HAOpAHHBIX
KOMaHJiaMu B (priHasie, 00pa30BhIBAIIN S MOCIEI0BATEIbHBIX HATYPATbHBIX YUCENT?

7. JIns KakI0ro HATypajbHOI'O YWCIa N HAIUIM HauOOJBIIUK ero aenurtenb d Takoi, 4To
d <n/d. Jlokaxute, uyTo cymectByer XoTs Obl 2019 Takux wuywcen N, IS KOTOPBIX
n/d—d = 20109.

8. Bnosb kpyroBoii Tpaccel gmmHOM 1500m crost 1500 cmopTrcMeHOB TakuM oOpa3om, 4To
pPacCTOSTHUE MEXKIY JIOOBIMU JABYMSI COCEHMMH CHOpTCMEeHaMH paBHO IMm. CKoJbKUMU
croco0aMu MOXHO pa30oUTh cHOpTCMEHOB Ha 750 map Tak, 4TOObl pacCTOSIHUE BJIOJb TPACCHI



MEXIy JHOO0BIMU ABYMS JIIOJABMH U3 OJHOM mapbl paBHsoch 90 metpam? Bcee paccrosinus B
3TOM 3aJa4e CYUTAIOTCS BJIOJIb TPACCHI.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne4. 11.11.2019
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. B ropoze 3 my3ses. Ot 06010 110 11000T0 MOKHO 100paThCs Ha TAKCH 33 GUKCHPOBAHHYIO
mwiaty (IeHa TO0E€3AKM B TMPOTHBOMOJOXKHBIX HAIMPABICHUSX MOXET OTIAYATHCH).
BeImonHsAETCS yCIOBUE: MPOeXaTh OT OJHOTO My3esl 0 JPYroro HampsMylo JEHIeBIe, YeM
3ae3kas 1Mo JI0pore B Apyroi myseil. Bacs o0bexan Bce 3 My3esi, BEpHYBIINCH B UCXOIHBIN, U
3aIIaTHII 32 TIOE3IKH CYMMAapHO X pyOuteid. JlokaxuTe, 9To0 00hexaTh KX B OOPaTHOM MOPSIKE
eMy OyJIeT CTOUTb He 00JIbIIe 2X pyoOsiei.

2. B xBagpartHoit tabnuie 200x200 paccTaBiaeHO HECKOJBKO (QUIIEK TaKUM 00pa3oM, 4TO B
JT000M KBajsipaTe 3x3 CTOUT XOTs ObI OHA (PUIIIKA, U B TAOJIUIIE €CTh XOTs ObI OJTHO CBOOOIHOE
noje. BepHo 5u, 4To 00s43aTENHHO MOKHO TaK MEPEMECTUTH OJIHY U3 (UIIEK HAa CBOOOTHOE
10JIe, YTOOBI 3TO CBOMCTBO COXPAHUIIOCH?

3. benocHexka kymnuia siOJ0KH, MOPOBHY Ha Kakaoro u3 7 rHomoB. OHa coOupaercs KIaTh
THOMOB JIOMa K YKUHY, U XOU€T JaTh BCEM MPHUIIEAIIUM BOBPEMsI THOMaM Kak MOHO O0JIbIiie
0J10K, HO 00s3aTeNIbHO MOPOBHY, a ONO3AABIINM — OTJACT OCTaJIbHbIE. I3BECTHO, YTO ecin
OT03/1a€T OJMH THOM, TO €My JIOCTaHeTcs 5 si0JIOK, €CIM JBa THOMA, TO UM JIOCTAHETCS 10 2
s0JI0Ka KaXJI0My, a €CITM TPU THOMA OIO3JAeT, TO OHH MOJy4yaT Mo ojJHoMYy s10s0Ky. Kakoe
HaUMEHBIIIee YUCIIO sI0JI0K MOorJia KynuTh benocHexka?

4. B 2050 roay yeMrnmoHat Mupa 1no GyTooy COCTOSUIICS 10 HOBBIM npapwiiam. [ToGenuBiias B
MaTye KOMaHjia Mojydaja 5 0O4KOB, a MPOUIrpaBllasg KOMaH/ia OYKOB HE mosyyana. B ciydae
HYJICBOM HUYbeH 00€ KOMaHABI TOJyday 1o 1 04Ky, a €ClId HUYbS pe3yJbTaTUBHAS, TO IO 2
ouka. B ¢uHane 5 nydmmx KoMaH]1 ChIrpaiy Kaxaas ¢ Kaxaou o oAHoMYy pa3y. B pesynbrate
ObLIIO0 3a0UTO BCero 6 rosioB. Morjio Jin oKa3aTbCs TaK, YTO KOJIMYECTBA OYKOB, HAOpaHHBIX
KOMaHJlaM1 B (prHasie, 00pa3oBbIBAIIM 5 MOCIIEA0BATEIbLHBIX HATYPAIbHBIX YUCEI?

5. CKoJIbKO MaJIbUMKOB B KJIACCE, €CJIM UX CPEIHUN POCT Ha 6,2 ¢cM OOJIbIIIE CPETHETO PoCTa
JIeBOYEK U Ha 2,6 cM Oodbliie cpeaHero no kiaccy? (M3BecTHo, 4TO B KJlacce HE MOXKET ObITh
0onbie 50 y4eHUKOB.)

6. ana mycras tabmuma 100x100. Iets u Bacs urparot B cienyromtyro urpy. OHu 1o ouepenn,
HaunHag ¢ [letu, 3anmonHIOT Ta0aMIy 1MdpamMu. 3a X0 UTPOK 3aMUCHIBAET B JTIOOYIO MYCTYIO
KJIETKY KaKyr-HUOYIIb HEeHyJeByto Iudpy Ha cBoil BeIOOp. [locie 3amosiHeHus TaOIUIBI B
KOKJIOM CTpOKE U B KaxXJIoM crTojbie Oyrner mo oaHomy 100-3nauHomy uumcny. llets
BBIMTPBIBaeT, eciiu u3 3tux 200 yucen 6onbie 50 yucen ABISIOTCA NPOCTHIMU, B TPOTUBHOM
ciydae BeiurpeiBaeT Bacs. Kto BeMrpsiBaeT npu npaBuiibHON Urpe?

7. JIns Ka)kaoro HaTypajbHOIO YWCIIAa N HAIUIM HanOOJBIIUN ero menurenb d Takoi, 4ro
d<n/d. Hokaxure, uyto cymectByeT XoTs Obl 2019 Takux uwmcena N, 11 KOTOPBIX
n/d—d = 20109.

8. Bmonb kpyroBo# Tpaccel mmuHON 400M ctost 40 COPTCMEHOB TakuM OOpa3oM, YTO
pacCTOSIHUE MEXKAY JIOOBIMH JABYMS COCETHHUMH cropTcMeHamu paBHO 10M. CKOIBKUMU
crocod6amMu MOXXHO pa3OUTh cOpTCMEHOB Ha 20 map Tak, 4YTOObl PACCTOSIHUE BJOJb TPACCHI
MEXy JTFOOBIMU JIBYMSI JTIOJIBMH W3 OJHOM mapsl paBHsIock 100 metpam? Bee paccrosinus B
ATOM 3a7a4€ CUUTAOTCS BIOJb TPACCHI.



LIV YPAJILCKUI TYPHUP FOHBIX MATEMATHKOB. KA3AHb, 05-11.11.2019

MATEMATHUUYECKHNHA BOU Ne4. 11.11.2019
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. B ropoze 3 my3ses. Ot 06010 110 11000T0 MOKHO 100paThCs Ha TAKCH 33 GUKCHPOBAHHYIO
mwiaty (IeHa TO0E€3AKM B TMPOTHBOMOJOXKHBIX HAIMPABICHUSX MOXET OTIAYATHCH).
BeImonHsAETCS yCIOBUE: MPOeXaTh OT OJHOTO My3esl 0 JPYroro HampsMylo JEHIeBIe, YeM
3ae3kas 1Mo JI0pore B Apyroi myseil. Bacs o0bexan Bce 3 My3esi, BEpHYBIINCH B UCXOIHBIN, U
3aIIaTHII 32 TIOE3IKH CYMMAapHO X pyOuteid. JlokaxuTe, 9To0 00hexaTh KX B OOPaTHOM MOPSIKE
eMy OyJIeT CTOUTb He 00JIbIIe 2X pyoOsiei.

2. Ha pucynke cHu3y n300pak€H miiaH MUHHOTO 1osist. M3 36 ero kBajpaTos

HEKOTOpbIC 3aMHUHHUPOBAHBI, OCTAJIbHBIE CBOOOJHBI OT MUH. Bce uncia Ha 12
PUCYHKE BIIMCAHBI B CBOOOJIHBIE OT MUH KBaJIPaThl U ITOKA3bIBAIOT, CKOJIBKO Y 11

ATUX KBAJpPAaTOB 3aMUHUPOBAHHBIX coceleld (COCeTHMMM CUYUTAIOTCA 2[1]3
KBaJ[paThl, MPUMBIKAIOIINE APYr K APYry MO BEPTUKAIH, TOPU3OHTAIN WIIU 1
nuaronanu). CKOJBKO BCEr0 MOKET OBITh 3aMUHUPOBAHHBIX 1oseit? Haliaure 1

BCC€ BO3MOXXHBIC 3HAYCHUA.

3. B 2050 roxy yemnrioHaT Mupa 1o GyTd0Iy COCTOSUICS TT0 HOBBIM MpaBuiiam. [lobenusias B
MaT4ye KOMaHJa MojyJyana 5 OYKOB, a MpOMWrpaBllas KOMaH/Ia OYKOB HE Noiydana. B cimydae
HYJIEBOM HUYbEH 00€ KOMaH/Ibl MOTyYalid MO 1 OuYKy, a €CITM HUYbSl pe3yJIbTaTUBHAA, TO 1O 2
ouka. B ¢unane 5 nydmmx koMaH]1 ChIrpaiu Kaxaas ¢ Kaxao0u 1o oJHOMY pa3y. B pesynbrare
ObUT0 3a0UTO Bcero 6 rosoB. MOrJo Jin OKa3aThCsl TaK, YTO KOJIMYECTBA OYKOB, HAOpaHHBIX
KOMaHJaMH B (prHAJIe, 00pa30BBIBAIM S5 MOCIIEIOBATEILHBIX HATYPAIbHBIX YUCEN?

4. Orten KynuJl Ha peIHKE KOp3uHY ciauB. OH pasnai dTH CIHBBI IBYM CBOMM CBHIHOBBSIM
CJIeNYIOIMM 00pa3oM: MEPBOMY ChIHY OH JaJl JIB€ CIUBBI U 1/N 4acTh OCTAaBIIMXCS, 3aTEM
BTOPOMY CBIHY OH Jai 4 cluBbI U 1/N 4acTh octaBmuxcsi. Bce ocTaBiimecss B UTOTE CIMBBI
oten; 3a0pan cebe. Oxazanoch, YTO BCEM CHIHOBBSIM M OTIy JOCTaJIOCh OJWHAKOBOE
HaTypallbHOE YUCIIO cauB. HaiiauTe Bce BO3MOXKHBIE 3HAYEHHS N, IPU KOTOPBIX TAKOE MOTJIO
CITy4YUTHCS.

5. CKoJIbKO MaJIbUUKOB B KJIACCE, €CJIM UX CPEIHUN POCT Ha 6,2 ¢cM OOJIbIIE CPEIHET0 poCcTa
JIeBOYEK U Ha 2,6 cM Oodbliie cpeaHero no kiaccy? (M3BecTHo, 4TO B KJlacce HE MOXKET ObITh
0onbie 50 y4eHUKOB.)

6. Ilpsmoyronbauk nepumerpa 20 pasznenéH Ha 9 TPSIMOYTOJBHHUKOB,
KOTOpPBIE pACKpAIlIEHbl B IIaxMaTHOM mopsake (cMm. puc.) Cymma
MEPUMETPOB YEPHBIX MPSIMOYTOJILHUKOB OKasajach paBHa 34. Haiigurte
CyMMY TIEPUMETPOB OCJBIX MPSMOYTOJIHHUKOB.

7. B ogHOM U3 KJIeTOK KiaeTrdaToro mojs 4x10 naxogurcs Bacun kopabib. [leTs 3a ogun xon
MOXET OOCTpensaTh Jo0ble TPU KJIETKH, Mocje 4dero Bacs, ecnu kopabib HE mOAOUT,
nepeMeniaeT Kopabyib B COCEIHIO IO CTOPOHE KIETKY (OBITh MOXET, TOJIBKO 4YTO
oOctpensHHy10). Moxet nu [lets rapaHTUpOBaHHO MOJOUTH KOPaOJIh?

8. Bnonw kpyrosoit Benogopoxkku jmmHONU 1200 M ctosaT 12 cTomboB Takum oOpazoM, 4TO
pacCTOSIHME MEXKIy JIOOBIMH IBYMsI cocemqHuMu crosbamu paBHO 100 M. Croabkumu
crocob6amMu MOKHO pa30UTh CTONIOBI Ha 6 Map Tak, YTOOBI PACCTOSTHUE MEXKIY JTIOOBIMU IBYMS
cTosibamu u3 oHOM mapsl paBHsI0ch 300 MeTpam? Bee paccTosiHus B 9TOM 3a1a4€ CAUTAIOTCS
BJIOJIb BEJIOJAOPOKKH.



