LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Ne3. 10.05.2022, MJIAJIIITA L TPYIIIIA
BBICIIIA S JIUTA

1. B mkoJie 3amyctusim 20 KpyzKKOB. 3a OJIMH BOIIPOC MOXKHO TIPO JIIOOBIE JIBa KPYKKa y3HATD,
KaKe YYeHHKHU XOJAT B 00a 9TH Kpy»KKa, a KaKie XOJST POBHO B OJIMH U3 HUX. 3a KaKoe
HanMeHbIIlee KOJTMYECTBO BOIIPOCOB MOYKHO Y3HATH CITMCKHU TTOCETAIONINX KaXK/ bl KPYKOK?

2. Onpejie/inM MOCIE0BATETbHOCTD BEIIECTBEHHDBIX YUCET (g, A1, A2, - - - , 42021, A2022 CJIEJIYIO-
UM 00pa3oM:
2
an
apy=1, ap1=a,— 5022 npun =0,1,...,2021.

JokazknuTe, 9TO opre < % < a9p21-

3. duma nocraBuit B k Kiaetok jpocku 10 X 10 euHHUIBI, a B OCTaJbHBIE KJIETKH — HYJIH. 34
OJIMH XOJT MOYKHO MPUGABUTH 1 KO BCeM KJIeTKaM HEKOTOPOro “Kpecta’ (KpecT — 9T0 00'be [iMHEeH e
CTPOYKH U CTOJIOMNA, copepzkaiiee 19 kiaerok). [Ipu kakom Hanmenbiiem HarypasabaoM k limva
MOZKET JieficTBOBaTh TakK, 9TOObI BCEe UMC/Ia CTAJIH PaBHbBI!

4. Ha oKpy’KHOCTH OTMEYEHO 1 TOUYeK U MpoBeJeHbl . — 1 Xop/a Tak, 910 (i) XOp/bl He Ie-
PECEKAIOTCS 110 BHYTPEHHNM TOUKaM 1 (ii) JitoObIe /1Be OTMEUIEHHBIE TOUKI COCJIMHEHbBI JIOMAHOT.
B kaxk10ii ToOuKe cTOuT 110 (buIike. 3a OJIMH X0/ MOXKHO ITOMEHSITh MeCTaMu JiBe (DUIIKHU, COE/IH-
HEHHBIE XOPJOI, U cTepeTh 3Ty Xopay. Jlokaxkure, 9To 4epe3 HECKOJIbKO TaKHUX XOJOB MOYKHO
JIOOUTHCS TOTO, ITOOBI Kazkjiasd (bUIKa CABHHYIACh K OJrKafiieil mo gacoBoil cTpeske oTMe-
yeHHOIT Touke. CTUpaTh Bce pédpa He 00sI3aTesIbHO.

5. B paBnocroponnem tpeyrosibauke ABC, B koropom AB = 2, ma croponax AC u BC
BbiOpanbl Toukn X u Y. Korja tpeyrosibHuk cornysu 1o juaun XY, Bepimunna C' nornaja Ha
cropony AB. Jlokaxkure, ato XY > 1.

6. 1000-3naun0e uncygo N cocTouT u3 HeHysleBbIX 1udp. Ecom mudpsr N pazduTh Ha Haph
PSIIOM CTOSIIINX, TO B JIH0OOM Iape 1udpa, CTosIas JjieBee, BTpoe MeHbIle HuMpPbl, CTosIIeil
npasee. JJokaxkure, 4ro N He MOXKET OBITH CTEIEHBIO IIPOCTOr0 YKCIA.

7. Haiinnre Bce mpocThle Yncia p U ¢, JJId KOTOPBIX KaxKjoe m3 unces p + 4q n q + 4p —

TOYHBINI KBaJpaT.

8. PaBHOCTOpOHHNIT TPeyToIbHIK pasbuIn TpeMs HaOOpaMi HapaslleIbHBIX IPAMBIX Ha 72

OJINHAKOBBIX PABHOCTOPOHHUX TPEYTOJIbHUKOB (1 — HATypaJibHOe Yucio, boJibliee 1; Ha KapTuH-
Ke MMoKa3aHo pasouenne st n = 5). [locste 3m0ro KakIpiit MaJeHbKIi TPEYTOJbHIK TTOKPACHIIN
B OJINH 13 TPEX I[BETOB. PackpacKka HA3BIBACTCA TOPOULEHDKOT, €CTIN COCETN KazKI0i KIETKN I
BCe TIOKpAIIIeHbl B OJINH IIBET, UJIU BCe B pa3Hble 1BeTa. CKOJIBKO BCEro CYIECTBYET XOPOIIEHbKIX

A

PaCKpacoK 3TOr0 TPEyroJbHUKA !




LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Ne3. 10.05.2022, MJIAJIIITA L TPYIIIIA
IIEPBA S JIUTA

1. Ha okpyzKHOCTH OTMEYEHO m TOYEeK W MPOBEJIeHbl N — 1 Xopja Tak, 4ro (1) XOp/Isl He Ie-
PECEKAIOTCsT 110 BHYTPEHHNM TOUKaM U (ii) JIoObIe JIBe OTMEUYEHHBbIE TOUKH COeJIMHEHbI JIOMAHOT.
B kaxk 1011 TOUKe cTOUT 110 buIike. 3a OJIMH X0/ MOXKHO ITOMEHSTH MeCTaMU JiBe (DUITKHU, COE/IH-
HEHHBIE XOPJAOi, 1 cTeperh 3Ty xopay. [okakure, 9T0 Uepe3 HECKOJBKO TAKUX XOJIOB MOXKHO
JIOOUTHCsT TOTO, 9TOOBI Kazkiasi (DUIKa CABUHYJIACH K OJizKaiiiieil 1o 9acoBoil crpesike oTMe-
yeHHOiT Touke. CTUpaTh Bce pédpa He 00sI3aTeIbHO.

2. Haiture cymmy
2 2 2 2

OTBeT He JOJIKEH cojepzKaTh MHOIMOTOUYNE U 3HAKKM CyMMupoBaHusi. HamoMuum, 9To ij — 3TO
KOJINYECTBO CII0COO0OB BBIOpATH k 3JIEMEHTOB U3 M-3JIEMEHTHOI'O MHOYKECTBA.

3. B paBraocToponnem tpeyrosnbHuke ABC, B koropom AB = 2, Ha croponax AC u BC
BbiOpanbl Toukn X u Y. Korja tpeyrosbHuk cornysiu 1o juaun XY, Bepmunna C' nomaja Ha
cropony AB. Jlokaxkure, ato XY > 1.

4. 1000-3naunoe uncao N coctouT u3 HenyaeBbIxX 1udp. Ecan nudper N pazouTh Ha Haphb
PSAJIOM CTOAININX, TO B JII00OI mape 1udpa, cTosas JeBee, BTPoe MeHbIle uQPbl, CTOSAIIEH
npasee. [lokaxkure, uro N He MOXKET ObITH CTEIEHBIO IIPOCTOrO UNCIIA.

5. Kpyr pazout ma n > 3 cexkropos. Ilerss u Bacsa urpator B cienyronryio urpy. ¥ Bacu ectb
HeOrpaHMYeHHbBI 3amnac dumek Tpéx mBeroB. Kaxkawiit xoa Baca paér Ilere onny u3 duiex,
npuuéMm Bacst 00s13aH MeHATH nBeT UIMKN Kaykablil xo/. [leTs mgo/izKeH mocTaBUTh (PUINKY B
OJINH 13 CBOOOJIHBIX CeKTOPOB. [Ipn 3TOM, eciim B COCEIHUX CEKTOpaxX eCcTh (DUIIKa TaKOro »Ke
BeTa, TO OHA Cpa3y K€ CHUMAEeTCs (ec/iM TaKhX JIBe, TO CHUMAETCS OJHA M3 HUX 10 BBIOOPY
[Tern). [lerst Xouer 3amOJHUTH BCe M CEKTOPOB 3a KOHEUHOE UKCJIO0 XOJ0B. IIpu kaknx n Bacst

CMOZKET eMY [IOMEIIATh !

2

6. Pasyimanble BerecTBeHHbIE YUCIA T, Y U 2 TAKOBBI, 9TO T~ = 2T + Y U y2 = zy + x.

Joxazkute, 9T0 T2 + 3% + 1 = 22.

7. HarypaJibHoe 9uc/io n MOYXKHO 32 OJIHY OIepaIiiio b0 3aMeHUTb Ha dbn—+ 1, inbo Ha dHn—1,
00 To/IenTh Ha 2 uin Ha 3 (ecsm jesurest). BepHo Ji, 9T0 U3 J1060r0 HATYPATBLHOTO YHUCTa

MOZKHO 32 HECKOJILKO olepalnii mojydnTsb 17

8. PaBHOCTOPOHHMIT TPEYTOMLHUK PasOmIn TpeMs HabOpaMn MapaJliebHBIX TPAMBIX Ha 12

OJINHAKOBBIX PABHOCTOPOHHUX TPEYTOJIbHIUKOB (1 — HATYypaJibHOe YucIo0, boJibliee 1; Ha KapTHH-
Ke MoKa3aHo pasouenne Jyist n = 5). [Tocsie 3m0ro KazkIpiit MaJIeHbKIi TPEYTOJIbHIK TTOKPACHIIN
B OJIMH 13 TPEX 1[BETOB. PacKkpacKa Ha3bIBACTCA LOPOULEHHKOT, €CTIN COCEIN KayK 10N KJIETKU MJIH
BCE TIOKpAIIIeHbI B OJINH IIBET, UJIU BCe B pa3Hble 1BeTa. CKOJIBKO BCEro CYIICCTBYET XOPOIICHBKIX

A

pPacKpacok 3TOro TpeyrojbHuKa !




LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Ne3. 10.05.2022, MJIAJIIITA L TPYIIIIA
BTOPA4 JINTA

1. Y Oum 6bu10 8 Kaprouek ¢ oykBamu ¥, P, T, ¥V, P, H, U, P, u ona Hadaja craBuUTb 3TU
KapTOUKHN Ha CBOOOIHBIE MECTa B IIPUMEPE * * * + *xx = * x x. OHa X0oTeja MOJIYyIUTH pPedyc
I PENUTh ero (OAMHAKOBBIM OYKBAM COOTBETCTBYIOT OJMHAKOBBIE IUQPHI, PA3HBIM — Pa3HbIE,
qucsia He MoryT HaduHaThest ¢ 0). [Tocste Toro, kak OJist mocTaBusia BCEro Tpu KapTOUKH, YIUTE b
ckazasr: “‘Kak HU cTaBb JIpyrue KapTOYKH, UTOTOBBII pedyc He Oynier mMmerh pertenns!” Kaxkne
KapTOuKM 1 Ha Kakue mecta noctapuia Ogs? IIpuejure ouH 13 BO3MOXKHBIX ITPUMEPOB U
00BACHUTE, MTOUYEMY YUUTETb OKA3AJIC MPAB.

2. B pasnoctopontnem tpeyrojsibiuke ABC, B kotopom AB = 2, na croponax AC u BC
BoiOpanbl Toukn X u Y. Korja tpeyrosbHuk cornysu 1o juaun XY, Bepimunna C' nomnaja Ha
cropony AB. Jlokaxkure, auto XY > 1.

3. 1000-3naunoe uncygo N cocTouT u3 HeHyaeBbIX 1udp. Ecam mudpsr N pazduTh Ha Haph
PSIIOM CTOSIINX, TO B JIHOOOM Iape 1udpa, CTosIas JjieBee, BTpoe MeHbIle HUMpPbI, CTOsIIeil
npasee. [lokaxkure, uro N He MOXKET ObITH CTEIEHBIO IIPOCTOrO UNCIIA.

4. Kpyr pasout na 6 cektopos. Ilers m Baca urpator B ciemyromniyio urpy. ¥ Bacm ecTb
HeorpaHMYeHHbI 3amnac duiek Tpéx mBeroB. Kaxkawiit xon Baca naér Ilere onny u3 duiex,
npuuéMm Bacs o0s3aH MeHATH nBeT MUIMKN Kakablil xoa. [leTs mgo/iKeH mMoOcTaBUTH (PUINKY B
OJINH U3 CBOOOJHBIX CeKTOPOB. IIpu 3TOM, eciim B coceHNX CEKTOpaX eCTh (DUIIKA TAKOI'O Ke
1BeTa, TO OHA CHUMAETCsI (€C/IM TAKKX JIBE, TO CHIMAETCs O/THa 13 HUX 110 BiOopy Iletn). Cmoxker

qn IleTst 3a KOHEYHOE YHCJIO XOJI0B 3all0JIHUTh Bee 6 ceKTOpOB, Kak Obl HU urpaJj Bacs?

2

5. Pasimunbie BemecTBEHHBIE YNCIA T, Y U 2 TAKOBHI, UTO T2 = 2T 4+ y U y°> = 2y + .

Joxazkute, 9T0 T2 + 3% + 1 = 22.

6. B KoMITaHUM MAJILIMKOB U JIEBOYEK OOJIbINe YeThIpex JeTeil. Y KayKJIoro pebéHKa B 3TOM
KOMITAHIN €CTh €IMHCTBEHHBIN JIVIIINi JAPYT U €JMHCTBEHHAS JIydIlias HoApyTa (MIpIIeM ecJin
A — pyummmit apyr win nojgpyra B, To obparHoe MoxkeT 6bITH HeBepHO). Ecin y 1ByX jieBouex
pas3Hble JIUIlNe JAPY3bsi-MaJIbUKI, TO OHU TOYHO JIYUIIIe OJIPYTH JApYT Jjid npyra. JlokaxkuTe,
YTO HEKOTOPOTO PeOEHKA XOTS OBbI TPOE CUUTAIOT JIYUIIUM JAPYTOM WU MOAPYTOil.

7. Ha mockocTn HaprcoBaHa OKPYKHOCTB U OTMedeH e€ IeHTp. KaK mocTponTh ¢ OMOIIbIO
IUPKYJIsT U JIMHEHKU TPaBUJIbHBIN JIBEHA/IATHYTOJBHIK, BCE BEPIIMHBI KOTOPOI'O HAXOMIATCS Ha,
OKPY?KHOCTH, €CJI HUPKYJIEM pa3perieHo BOCIOIb30BaThC TOJIBKO ojuH pa3? MHOroyroabHuK
HA3bIBAETCS IIPABUJIbHBIM, €CJIM BCEe €r0 BHYTPEHHHE YIJIbl PaBHBI MEXKIy cOOOil U BCE CTOPOHBI

pPaBHBI MEXKTy COOOIH.

8. Pasnocroponunii TpeyroJbHIK pasOuan TpeMs HabopaMi HapasiebHbIX IPAMBIX Ha 12

OJIMHAKOBBIX PABHOCTOPOHHUX TPEYTOJIBHUKOB (1 — HATYpaJbHOE IncI0, bosibliee 1; Ha KapTuH-
Ke 1MoKa3aHo pasouenue Jyist n = 5). [Tocsie 3m0ro KazKIplit MaJeHbKI TPEYroJbHIK TTOKPACHIIN
B OJINH U3 TPEX 1[BeTOB. Packpacka HA3bIBAETCSA TOPOULEHHKOT, €CTIN COCeTN KaXK 10! KIETKN 1IN
BCe TIOKpAIIIeHbl B OJINH IIBET, WU BCe B pa3Hble 1BeTa. CKOJIbKO BCEro CYIECTBYET XOPOIIEHbKIX

PACKpPaCOK 3TOr0 TPEYyroJibHUKA?




LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Ne3. 10.05.2022, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. Y Ouu 6buio 8 kaprouek ¢ oyksamu ¥, P, T, ¥V, P, H, I, P, u ona Hadaja cTtaBuTh 3TH
KapTOUKN Ha CBOOOIHBIE MECTa B IPUMEPE * x x + ** = * *x x. OHa XoTeja MoaydnTh pedyc
1 PENuTh ero (OJAMHAKOBBIM OGYKBAM COOTBETCTBYIOT OJMHAKOBBIE IUQPHI, PA3HBIM — Pa3HbIE,
qucsta He MoryT HadnaaThest ¢ 0). [Tocse Toro, kaxk OJist mocTaBu/ia BCEro Tpu KApTOIKU, yIUTEb
ckazaj: “Kak Hu craBb Jpyrue KapTodku, UTOIOBLIH pebyc He Oymer nMerh periennst!” Kakume
KapTOYKN U Ha Kakme MmecTa mocraBmia Ousi? [lpuBeanre onuH 13 BO3MOXKHBIX HPUMEDPOB I
00bsICHUTE, IIOUYEMY YUIUTEb 0Ka3aJIcs IpaB.

2. Kpyr pasout na 5 cexkropon. Ilers u Bacg urpator B cienyitomnryio urpy. ¥ Bacu ecrb
HeOrpaHMYEHHBI 3amac duiek Tpéx mBeroB. Kaxkawriit xon Baca naér Ilere onny u3 duiexk,
npuuém Bacs o0g3aH MeHATH 1BeT (UITKK KaxKiablil xoj. IleTs josizkeH mnmoctaBuThb (QHUINKY B
OJINH U3 CBOOOJIHBIX CeKTOPOB. IIpm aTOM, eciim B coceHIX CEKTOpaX eCTh (DUIIMKA TAKOI'o Ke
1BeTa, TO OHA CHUMAETCs (€C/IM TAKKX JIBe, TO CHIMAETC s OJlHa 13 HUX 110 BbiOopy Ilern). Cmoxker
qmu Ilers 3a KoHEUHOE YMCJIO XOJIOB 3aIlOJHUTH BCE D CEKTOPOB BHE 3aBUCUMOCTH OT JIeCTBUIl

Bacu?

2

3. Pasjmunble BemecTBeHHbIe YMCIa T, Y U 2 TAKOBLIL, 4TO T2 = 2w + y u y*> = 2y + x.

Jokazkure, uro x2 4+ 1> + 1 = 22.

4. B xoMnaHuy MaJIbdUKOB U JeBOYEK OOJIbIEe YeThipeX jereil. Y KaxKJ0oro pedEHKa B 3TOI
KOMITAHUW €CTh € MHCTBEeHHBI JIVUIINiA JAPYT U €[MHCTBEHHAS JIydllias HoApyra (MprieM ecJin
A — yammit apyr win nojgpyra B, To obparHoe Moxker ObITh HeBepHO). Ecin y nByx neBouex
pas3Hble JIYUIINe JIPY3bsa-MaJIGINKI, TO OHU TOYHO JIYUIIIIe TTOJIPYTH JApYT JJid napyra. JlokaxknTe,
YTO HEKOTOPOI'o peOEHKa XOTsI Obl TPOE CUUTAIOT JIYUIINM JIPYTOM WJIN HOJIPYIOil.

5. B tpeyronbuuke ABC /A =60° u 3AB = AC. Jlokaxxkure, ato /B < 105°.

6. Pasyinanblie HenysieBble HUMPHI @, b, ¢ TAKOBBI, 4TO HAHUOO/IBIINI OO JAeIUTE/Ib T1CeT
10a + b, 10b + ¢, 10c + a paBen jBy3Hadnomy 4uciay d. Yemy mMoxkeT paBHATHCA d!

7. Ha nocke nammcanbl HaTypaJbHble unciaa oT 1 go 2022. JIérs crép 1010 uncen. Haitoure

BCce Takue k, 9TO cpej OCTABIINXCs Unce/ 00s3aTe/IbHO HalIyTCs JIBa UMCJa ¢ CyMMOI k.

8. KireTuarslit KBajipaT n X n pasonT na n’

kBaIpaTukoB 1 x 1. Kaxkprit u3 2n(n+1) orpeskos
JUIMHBL 1, SBJISIONUIICS CTOPOHOI HEKOTOPOro KBaJpaTuka 1 X 1, MOKpacuiam B KpaCHBI min
cuHuil mBeT. I13BecTHO, UTO KOJIMYIEeCTBO KPACHBIX OTPE3KOB He mpesocxoquT n’. Ilpn Kakux n
MOKHO TapaHTHPOBAHHO YTBEPZKIaTh, YTO Haiigercs KBaJaparuk 1 X 1, y KOToporo Xors O6bl Tpu

CTOPOHBI TIOKPAIIEHbl B CHHUIT?



