LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPHUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne4. 30.10.2021
CTAPIITIAY I'PYIIIIA, BBICIIIA ST JIUTA

1. IlocremoBarenbHOCTD (ay,) OMpeneseHa yCAOBUIMA ag = 1 U a4y = Y, Gy_p2 74
k2<n
n > 1. /JIokakute, 94TO Cpean YHUCea a1, a2, - .., A100000000 €CTh X0Td ObI 5000 YETHBIX.

2. JIauna croponunsl AB tpeyroabuuka ABC pasna 1, ZBAC = 60°, ZACB = 100°,
F' — cepemuna BC. Touka D na cropome AB takoBa, uro DB = F'B. Yemy paBuo
Sapc +2SrBp? Sxyz O3HaUaeT mWIOMIAAL TpeyroiabHuka XY Z.

3. BemecTBeHHbIE YUCIA X1, T2, . . - , L1000 YAOBJIETBOPSIIOT YCIOBHAM T;+x; > (—1)"t
npu 1 < ¢ < 7 < 1000. Haiiture HanMeHbITIee BO3MOXKHOE 3HAUYEHNE BbhIPAYKEHUS

1 + 229 4+ 323 + ... + 100021000-

4. Jlano HatypaJsbHOe 1 > 2. /lokaxkuTe, 9TO CYIMIECTBYIOT 1 HATYPAJbHBIX YUCEJ Ta-
KX, 9YTO IPOU3BeIeHNE JI0OBbIX 11— 1 13 HUX JAET OCTATOK 1 Mpy AeJICHUH Ha OCTABIIEECd
IHCJIO.

5. Jlano HaTypaJibHOE YKUCJIO0 N. B psia BBIIUCHIBAIOT 711 BEIIECTBEHHBIX UHCEJI. 3a OAUH
X0/ MOYKHO 3aMEHUTDb YHCJIO T Ha CpejHee apudMEeTHIecKoe Yucia T 1 ero coceeii (o1-
HOTO JIJIsT KpaifHUX YHCesI, IBYX JIJIsT HEKPAWHNX). BymIeM roBOpuTh, 9TO YHCTIO MeEHAEM,
3HaK, €CJIU U3 HEOTPHUIATEIHLHOIO OHO CTAHOBUTCS OTPUIATEILHBIM, U Ha000poT. Kakoe
HAOOJIbIIIEe KOJUIECTBO CMEH 3HAKa (B 3aBHCUMOCTH OT M) MOXKET TPOU30MTH € CAMBIM
JIEBBIM YMCJIOM !

6. /lan npauababiii natuyroabiuk ABCDE. Touku F, G v H saBAstOTCA TOYKAMU
nepeceuenust upsimbix AB u CD, AC u BE, AD u FG coorpercrBenso. Jlokakure,
yro /ZBHF =2/HFFE.

7. YdeHnK MaTeMaTHIecKOro KpyKKa Bacs mporyJsi Bce ypoKu PU3KYJIbTYPhI  CIAET
110 Heil MMChMEHHBIN 9K3aMeH. JK3aMeH IpecTraBiider coboir Tect u3 100 Bompocos, HA
KasKJIbIii ecTh OoTBeTHI «/lay m «Her», pOBHO OMH M3 3TUX OTBETOB ABJISAETCS BEPHBIM.
3a Kaxkayio nomnbiTKy Bacs orBeuaer «/las mian «Hery Ha kKaxKaprit Bompoc, a Gpuspyk
cOOOIIIaeT B OTBET, CKOJILKO OTBETOB OKal3ajauch BepHbiMu. CMozker ju Bacsa moburbes
Toro, 4rodnl Ha 100-if MOIBITKE BEPHO OTBETUTH HA BCE BOIPOCHI?!

8. Y Bacu ectb 13 pa3iumyuHbIX TPEX3HAYHLIX 4YHces. /O0KaxKATe, YTO OH MOXKET BbI-
[IUCATh HEKOTOPbIE M3 HUX B CTPOYKY M PACCTABUTH MEKIy HUMU 3HAKHU CJIOKEHUSI,
BBIYUTAHUsI, YMHOXKEHUSI U JieJieHus (HO He CKOOKM) Tak, YTOObI 3HAYEHUE IOJIY IUBIIIE-
rocs BhIpaXKeHus ObII0 00JbINe 3, HO MeHbIIe 4.



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne4. 30.10.2021
CTAPIIIA Y I'PVIIIIA, IIEPBAS JIUTA

1. B xiacce ygarcsa m1eBOYKM U MaJbUMKHU, Bcero 19 mereit. Kaxkaplit n3 HUX JPYKUAT
poBHO ¢ 10 cBOMMHU OAHOKJIACCHUKAMHU. Y YUTEJIb BBLIOMPAET OAHOIO YUCHUKA U HMPOCHUT
BBIATH €r0 U BCEX ero apyseit. JJokarkure, 9T0 OH MOXKET BbIOPATh yUEHUKA TaK, 9TOObI
B KJIaCCe OCTAJIOCh He MOPOBHY MAaJbYMKOB U J€BOYEK.

2. lnuna cropousl AB tpeyronbauka ABC pasua 1, ZBAC = 60°, ZAC'B = 100°,
F — cepenuna BC'. Touka D mua cropone AB takoBa, uro DB = FB. Yewmy paBHO
Sapc +2Srp? Sxyz O3HaUaeT IIOMIAAL TpeyroiabHuka XY 7.

3. BerecTBeHHbIE UNCTA X1, X2, - . - , L1000 YAOBIETBOPSIOT YCIOBUAM T;+ 1, > (—1)"T
npu 1 < ¢ < 7 < 1000. Haiimure HauMeHbIIee BO3MOXKHOE 3HAYCHUE BbIPAZKEHUA

r1 + 229 4+ 3x3 + ... + 100021000-

4. Jlano HarypaJjbHoe n > 2. JlokaxkuTe, 9TO BCE €ro JeJIUTeIn, KPpoMe, ObITh MOXKET,
OTHOTO, MOXKHO Pa30UTh Ha Mapbl, B KaxXKJI0M W3 KOTOPHIX OTHO YHUCJIO OYIEeT HeINThC
Ha Ipyroe.

5. B pan BbImucaHbl AeHCTBUTENbHbIE YUCTA A1, A2, ..., A100- 3a OJUH XOJ MOXKHO
3aMEHUTb YUCJIO T Ha cpeaHee apudMeTHIecKoe Uuciaa T U ero cocemei (OTHOrO ajid
KpaifHUX 49uces, JByX JJid He KpailHuX). ByaeM roBopuTh, 9TO YHCIO MEHAEM 3HAK,
ecJIi U3 HEeOTPUIATEJILHOIO OHO CTAHOBUTCH OTPHUIATESbHBIM, U Ha0b0por. Moryio Jiu
caMoe JIeBOe YHCJI0 MEHATDb 3HAK OOJIbINe ThICAYIN Pa3’

6. B mepaBuobGenpennom tpeyroabuuke ABC mposenena menuana AM. Ha oTpeske
AM wuammach takasg touka P, yuro BP 1 AM. Ha orpeske AM BoiOpana Touka (Q
takasi, 910 AQ = 2P M. dokaxwnre, uro ZCQM = /BAM.

7. Y4eHUK MaTeMaTudeckoro Kpy»kka Bacs nporysisi Bce ypoku (pus3KyabTypbl U CIAET
110 Hell MMCHMEHHBIN 9K3aMeH. JK3aMeH IIpejacrapisier coboit rect u3 100 Bompocos, HA
KaKJIbIil eCTh OTBETHI «/lay m «HeT», pOBHO OMMH M3 3TUX OTBETOB SBJISETCS BEPHBIM.
3a Kaxkayio nonbiTKy Baca orBeuaer «/las mnu «Hery ma KaxKaprit Bompoc, a Guspyk
coo0IIIaeT B OTBET, CKOJILKO OTBETOB OKa3a/unch BepHbiMu. CMoxker jim Bacsa jpobutbes
Toro, 9rodnl Ha 100-# MOMbITKE BEPHO OTBETUTH HA, BCE BOIIPOCHI?!

8. Y Bacu ectb 13 pa3jmaHbIX TPEX3HAUHBIX 4dmcesi. /JoKaxKnWTe, 9TO OH MOYKeT BbI-
MUCAaTh HEKOTOPbIE U3 HUX B CTPOYKY U PACCTABUTH MEXKAY HUMU 3HAKU CJIOYKEHUS,
BBIYUTAHNSI, YMHOXKEHUS U JesieHns (HO He CKOOKM) Tak, YTOObI 3HAUEHUE MOy IUBIITe-
rocsi BbIpaxkKeHusi ObLJIO 00JibIle 3, HO MeHbIIe 4.



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne4. 30.10.2021
CTAPIIIAY T'PVYIIIIA, BTOPAS JIUTA

1. Aus u Bops urpamor Ha n306paskEHHOM Ha, PUCYHKE MTPOBOM TIOJIE B CJIEIYIOILYTO
urpy. M3HadanbHO (BUIIKA HAXOAUTCA B KJIETKE ¢ YEPHBIM KPYXKKOM. KarKIbIM XOmI0M
MOKET UT'POK MOABUHYTH (DUINKY Ha Oimkaiiinyio kierky B Hanpasieaun cesepa (C),
cesepo-pocroka (CB), Bocroka (B) mniu roro-socroka (KOB), naunnaer Ausi. IIpourpsi-
BAET UI'POK, KOTOPBIA HE MOXKET ¢AesaTh Xoa. KTo BHIMIPbIBAET MPH MPABUILHON Urpe?

C
CB

I0B

2. B ocrpoyrosmbaoMm Tpeyrosbauke ABC yron B B aBa paza 6oabiie yria C, AD —
BbIcOTA, M — cepenuna cropoubl BC. Hokaxure, uro AB = 2DM.

3. Yucna a, b, ¢, d, e, f TakoBbl, 9T0 0062 uncaa a-(b—c+d—e+f)u f-(a—b+c—d+e)
orpunaTeabubl. JJOKaXKuTe, 9T0 YUCIO0 @ - f TOXKE OTPULATEILHO.

4. Jano narypajbHoe n > 2. /lokaxKurte, 4TO BCe €ro JeJUTeIn, KpoMe, ObITh MOXKET,
OJTHOI'O, MOXKHO Pa30UTh HA MaPbI, B KAXKJIO0U U3 KOTOPHIX OAHO YUCJIO OYIeT He/IMThCs
Ha JpYyToe.

5. B psa Beimucanbl 1eificTBUTENbHBIE YUCTAA, A1, A2, ..., A100- 3 OJUH XOJ MOYKHO
3aMEHUTh YHUCJIO T Ha CpelHee apudMeTHIecKoe UuCIa T U ero cocemaei (OaHOro s
KpaflHuX 4uces, ABYX /i He KpaWHuxX). BymeM roBOpUTbH, UTO UUCIO MeEHAEM 3HAK,
ecJIi U3 HEOTPUIATEILHOIO OHO CTAHOBUTCHA OTPHUIATEIbHBIM, U Haobopor. Moryo Ju
caMoe JIeBOe YHMCJIO MEHSITh 3HAK OOJIbIIE THICIYN Pas3’

6. B mepaBHobepernom Tpeyrosibauke ABC nposenena meamana AM. Ha orpeske
AM wnammach Takas Touka P, uro BP 1 AM. Ha orpe3ke AM BoiOpana Touka ()
takas, 910 AQ = 2P M. Jokaxwure, uro ZCQM = Z/BAM.

7. YueHUK MaTeMaTudecKoro Kpyxkka Bacs mporysisas Bce ypoku (pu3KyabTypbI U CIAET
110 Hel MUChMEHHBIN dK3aMeH. DK3aMeH mpeacrasisger coboit Tect u3 100 Bompocos, Ha
KaxkIplii ecTb oTBeThl «/lay u «Her», pOBHO OuMH U3 3TUX OTBETOB SIBJISIETCSI BEPHBIM.
3a Kaxkayio nombIiTKy Bacsa orsBeuaer «/las man «Hery ma KaxKaplit Bompoc, a Guspyk
coo0IIaeT B OTBET, CKOJILKO OTBETOB OKal3aauch BepHbiMu. CMozker i Baca moburbes
Toro, uTobbl Ha 100-if MOMBITKE BEPHO OTBETUTH HA BCE BOIPOCHI?!

8. Ha crose jiexkar 165 KamHeil, KaxKAblii U3 KOTOPBIX BecuT OoJsibiie 50, HO MEHbIIIe
100 kmorpaMMoB. DTH KaMHU Kak-TO pa3ioxkuin Ha 11 kyd. [lokazkure, 9TO MOXK-
HO BBIOpATh JBE M3 ITUX Kyd TaKUM 00pa3oM, UTOOBI B MEPBOM Kyde KaK KOJUIECTBO
KaMHel, TaK 1 UX CYMMAapHBIHl Bec ObLIT HE MEHBIIIE, YeM BO BTOPOI Kyde.



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne4. 30.10.2021
CTAPIIIAY I'PVIIIIA, TPETHS JIUTA

1. Aus u Bopst urpamor Ha n306paskEHHOM Ha, PUCYHKE MTPOBOM TOJIE B CJIEIYIONLYTO
urpy. 3HadanbHO (UK HAXOAUTCA B KJIETKE ¢ YEPHBIM KPYXKKOM. KarKIbIM XOmI0M
MOKET UT'POK MOABUHYTH (DUINKY Ha OimKaiiinyto kierky B Hanpasieaun cesepa (C),
cesepo-poctoka (CB), Bocroka (B) mniu roro-socroka (KOB), naunnaer Ausi. IIpourpsi-
BAET UI'POK, KOTOPBIA HE MOXKET ¢JesaTh Xoa. KTO BHIMIPhIBAET MPH MPABUILHON Urpe’?

C
CB

I0B

2. B ocTpoyrosbaoM Tpeyrosabauke ABC yron B B aBa paza 6oabiie yria C, AD —
BbIcOTA, M — cepenuna cropoubl BC. Hokaxure, aro AB = 2DM.

3. Yucna a, b, ¢, d, e, f TakoBbl, 9T0 002 uncaa a-(b—c+d—e+f)u f-(a—b+c—d+e)
orpunaTeabHbl. JJOKaXKuTe, 9T0 YUCIO0 @ - [ TOXKE OTPULATEILHO.

4. Jano narypajbHoe n > 2. /lokaxKurte, 4TO BCe €ro JeJUTeIn, KpoMe, ObITh MOXKET,
OJTHOT'O, MOXKHO Pa30UTh HA MaPbl, B KAXK/JI0W U3 KOTOPHIX OAHO YUCJIO OYIeT He/IMThCs
Ha JpYyToe.

5. HaiiTu Bce mapbl HATYPAJILHBIX YUCET @ U b, JJisi KOTOPBIX

(a,b) + [a,b] = 4(a + b) + 2021.

6. B mepaBuobGenpennom tpeyroabuuke ABC mposenena menuana AM. Ha orpeske
AM wnamnach takasg touka P, uro BP 1 AM. Ha orpeske AM BouiOpana Touka (Q
rakast, 910 AQ = 2P M. dokaxwnre, uro LZCQM = /BAM.

7. B xBajipare 13 x 13 Kakjjast KJeTKa MOKpallleHa B YepHbli uiau 6esbiii niser. Jlo-
KaXKHUTe, YTO MOXKHO BbIPE3aTh OJUH CTOJIOEI] U OJHY CTPOKY M3 3TOr0 KBaJIpaTa TakK,
ITOOBI CpeI OCTABIIUXCSA KJIETOK YePHBIX U OeJIbIX ObLIO He TTOPOBHY.

8. Ha crose mexkar 63 KaMHSA, KasKIbIM 13 KOTOPBIX BecuT OoabIte 100, Ho MerbIre 110
KIMJIOTPAMMOB. 9TU KaMHHM KaK-TO PAa3J0KWIU Ha 3 Kyuu. JIoKaxKuTe, YTO MOKHO BBI-
OpaTh JiBe U3 3TUX Ky4d TaKUM 00pa30oM, YTOObI B TIEPBOil KyUue KaK KOJIUIECTBO KaMHEN,
TaK U UX CyMMAapHbI BeC ObL/I HE MEHbIIIE, YeM BO BTOPOM Kyde.



