LVI YPAJIBCKIN TYPHUAP IOHBIX MATEMATHUKOB. KIPOB, 30.04 — 06.05.2021
MATEMATHUYECKUUNU BOU Ne4. 06.05.2021
CTAPIIAA I'PYIIIIA, BBICIITAA JINT A

1. Ha mapipyTe mpuropoauoro moesaa MockBa—IleTymku nMeeTcs HECKOTBKO TPOMEKYTOTHLIX CTAH-
uun. B kaccax mpomarorcs OGuieThl OT JH000U CTAHOUMA IO JIOOOU APYrOU; LEHa MPOe3na MeXIy JIOLIMU
OBYMs PABAAIHBIMY CTAHIMAME MOJOXKUTEAbHA. BeHndka 0OHAPYKWI, YTO €CIU 10 IIyTH cO cTaHmmu A Ha
CTAHIVIO B BHIXOAWTHL U3 DJAEKTPUYKEA He 6oJee IByX pas (MOKyTas OWIeT Ha Kaxk Iy TIOe3IKY OTIAEIbHO),
TO TeHa TpPAMOro 6mieta oT A 1o B Gymer He 6omee, 9eM BABOE JOPOXKE CAMOTO AOPOrOro W3 OWIETOB HA,
OTAETBHBIE TTeperonkl. Benmdka moexan oT Mockeer 10 [leTymkoB, Ha KayKI0U CTAHITAYN BEIXOAA U MOKYTIAA
6uner go ciexywowmen. Jokaxure, 9To npoess o Mocksel 10 IleTynkos mo npaMomy Ouwiery o6O0IIéacs Obl
emy He Gouee, ueM B gBa pasa gopoxe. (Iloabma, 2020/21, 3 sTam)

2. Cymecrsyitor s 229?21 pasmmanerx map marypatsaerx wucen (ag, b;), IT0
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a; + as + ...+ as2021 + by +b2+_._+b22021 :32022?
(JTarBus, or6op ma MMO, 2021)

3. Muaromanu BoucaHuoro dersipéxyroabuuka ABCD nepecekaiorcsa B Touke I, a nyau BA u CD
— B Touke E. Cepemunsr orpesxos EF, BF u BC — touku G, H u I coorBercrBenno. [Jokaxure, 4TO
/GFD = /GIH. (Kozepiskolai Matematikai Lapok, B. 5107)

4. Tpamoyroasauku BCC1Bs, CAA1Cy n ABB; As TOCTPOEHBI HAPYXKY OCTPOYTOJBHOTO TPEYTOIb-
mnka ABC. Oxkaszanoce, uro LZBC1C + LCA1A + LAB{B = 180°. Jokaxure, aro npameie B1Cs, C1As u
Ay B, nepecekatorcs B oguon touke. (CIITA, 2021)

5. B kaxgon knerke gocku 100 x 100 msnaganpuo crout uucao 0. 3a OgHY OHNEpAIMIo Pa3peInaeTcs
BRIOPATH CTPOKY WM CTOJOEI U MOMeHAThL B Hew Bce 0 Ha 1, a Bce 1 — ma 0. Camma mpogenan omneparmo ¢
KX IOW M3 CTPOK M KX JBIM U3 CTOJOIOB B HEKOTOPOM TIOPAIKE, TI0 OMHOMY pa3y ¢ Kaxgou aunuen. [locae
KaXKIOW OMEPAINd OH TOACUUTHIBAI CYMMY UHCET BO BCEX KIETKAX MOCKU. Kakoe HauMeHBINEe 3HAYMCHUE
MOKeT npuHuMaTh cyMma Beex 200 uucen, nogcauranusix Camen? (A. AHTPOIOB, 3aKIIOUUTEILHBIA DTAI
rypuupa Jlomonocosa 2021)

6. B crpame Mapa pacmosoxeHo HECKOIBKO 3aMKOB. U3 kaxnoro samka BenyT Tpu goporu. Primaps
OTTIPABUICA B CTPAHCTBUE U3 CBOErO 3aMka. CTPAHCTBYS MO AOPOTAM, OH M3 KaXKJOT'O 3aMKa, JEXKAIIETO
Ha ero MyTH, MOBOPAYMUBAET JUOO HAMPABO, JUOO HAJIEBO TIO OTHOIIECHWIO K NOPOTE, TTO KOTOPOU MPHUEXa.
Prinapes HUKOrga He CBOPAvMBAL B Ty CTOPOHY, B KOTOPYIO OH CBEDHYJ MEPEI DTUM, U HYE€PE3 HEKOTOPOE
BpeMs BIEPBBLIE CHOBA OKA3AJCA B CBOEM 3aMke. Kakoe HanGOMIbINEe KOMXIECTBO Pa3 OH MOI' IPOEXATh Yepe3
3aMOK Kakoro-uubyab apyroro pemapsa’ (CIHIA, 2021)

7. HazoméM HaTypatbHOE UHUCIO t TOPOUWUM, €CIU CYIIECTBYET MOCTeTOBATETLHOCTD g, G1, ... HATY-
PATBHBIX YHMCEJ TaKad, 9TO ag = 15, a1 = t, # ap—1an+1 = (an — 1)(an + 1) 114 KaXKI0TC0 HATYPAIBHOTO N.
Hangure Bce xopommue uncaa. (Maremaruaeckuu typaup Lapsapa-MIT, ¢pespans 2020)

8. Haro mpocroe 4ucio p > 5. g Kaxk A0 IePeCTaHOBKY (L1, %2, . . .,Tp) 4ucel 1, 2, ..., p, B KOTOPOK
x; # 1 LIS KAXKAO0rO ¢ < p, MOCIMTANA OCTATOK OT JeJeHHs IucId 1 + 2T + ...+ prp Ha p. [lokaxwure,
YTO MEPECTAHOBOK, Y KOTOPHIX 3TOT OCTATOK PABEH 1, CTOMBKO XK€, CKOJIBKO MEePECTAHOBOK, ¥ KOTOPLIX OH
pasen 4. (IMoasmma, 2020/21, 2 »ram)

LVI YPAJIBCKIN TYPHUAP IOHBIX MATEMATHUKOB. KIPOB, 30.04 — 06.05.2021
MATEMATUYECKUUN BOU Ne4. 06.05.2021
CTAPIIAA T'PYIIIIA, IITIEPBASA JINT' A

1. /Tana moCIeI0BATEIHLHOCTD BEITIECTBEHHBIX TUCET (1, U2, - - -, U2021- [JOKAXKUTE, IYTO HAUAYTCA TAKUE
HaTypanpHbie yncaa m 1 k, 1 < m < 2021, uyro uucna a1 + az + ... + @ 4 Qg1 + Gmy2 + ..o+ Qo021
oTan4aroTcea He Gotee deM Ha |ayp| (ecam m = 2021, Bropas cymma cuuraerca pasuon 0). (Caynosckas
Apasus, or6op Ha oruOpckyo Bankanuany, 2019)

2. [sym Camam, Kupumnay u Cepéxe cemuac cymmapuo 136 geT; 25 meT Hazal CyMMa BO3DACTOB
Tex, KTO yike poamiacs, cocrapmsuaa 41 roxa, a emé 3a 10 det mo sroro — 17 aer. Cama crapue Kupnina,



Kupunn crapme sroporo Camwu, a sropou Cama crapime Cepéxu. Yell BO3pacT MOXKHO ONPEIEJUTH IO
srum gauabiM? Bospacrt — »To nemoe ducao. (A. ArTponos)

3. Muaromanu BoucaHuoro dersipéxyroabuuka ABCD nepecekaiorcs B Touke I, a ayau BA u CD
— B Touke E. Cepemunsr orpesxos EF, BF u BC — touku G, H u I coorBercrBenno. [Jokaxure, 4TO
/GFD = /GIH. (Kozepiskolai Matematikai Lapok, B. 5107)

4. TMpsamoyroavauku BC'C1Bs, CAA1Cy u ABB; Ay moCTPOEHBI HAPYKY OCTPOYT'OJBHOIO TPEYrOIb-
mnka ABC. Oxkaszanocs, uro LZBCC + LCA1A + LAB1B = 180°. Jokaxure, uro npameie B1Cs, C1As u
Ay By mepecekarorca B ogaon Touxe. (CIIA, 2021)

5. B xaxmgon xaerke mocku 100 x 100 managanasuo crout uucao 0. 3a OOHY OMEpPaIWio Pa3pernaeTca
BRIOPATH CTPOKY WM CTOJOEI U MOMeHAThL B Hew Bce 0 Ha 1, a Bce 1 — ma 0. Camma mpogenan omneparmo ¢
KX IOW M3 CTPOK M KX JBIM U3 CTOJOIOB B HEKOTOPOM TIOPAIKE, TI0 OMHOMY pa3y ¢ Kaxgou aunuen. [locae
KaXXJOU OMEPAIMA OH MOACYATHLIBAT CyMMYy 9UUCET BO BCEX KIETKAX AOCKH. KaKOe HAMMEHLIIEE 3HAICHUE
MOKeT npuHuMaTh cyMma Beex 200 uucen, nogcauranusix Camen? (A. AHTPOIOB, 3aKIIOUUTEILHBIA DTAI
Typuupa Jlomonocosa 2021)

6. B crpame Mapa pacmosoxeHo HECKOIBKO 3aMKOB. U3 kaxnoro samka BenyT Tpu goporu. Primaps
OTIPABUICA B CTPAHCTBHUE M3 CBOErO 3aMka. CTPaHCTBYS IO DOPOraM, OH W3 KAXKIOTO 3aMKA, JEXKAIIETO
Ha ero MyTH, MOBOPAYMUBAET JUOO HAMPABO, JUOO HAJIEBO TIO OTHOIIECHWIO K NOPOTE, TTO KOTOPOU MPHUEXa.
Primaps HUKOrga HE CBOPAYMBAT B Ty CTOPOHY, B KOTOPYIO OH CBEPHYJ MEpEeI DTUM, W Uepe3 HEKOTOPOE
BpPEMJ BIEPBEIE CHOBA OKA3aJCA B CBOEM 3amke. Kakoe HambOIbIIee KOTMIeCTBO Pa3 OH MOT IIPOEXATh Iepes
3aMOK Kakoro-uubyab apyroro pemapsa’ (CIHIA, 2021)

7. Hazosém maTypaltbHOE 9UCIO T LOPOWUM, €CIN CYIIECTBYET IMOCAENOBATENLHOCTD (g, (1, ... HATY-
PAIBHBIX YKCEI TaKasd, 9TO ag = 15, a1 = ¢, u ap—1an41 = (@, — 1)(an + 1) 414 KaK OO0 HATYPAIBHOLO .
Hangure Bece xopomue uucaa. (Maremaruaeckuu typuup [apsapa-MIT, ¢pespans 2020)

8. Ha miockocTu oTMedeHBl HEKOTOPHIE TOYKM C HelbnMu KoopauHaramu (z,y), rge 1 < z,y < 106.
Oxasanoch, aro awobvie gse Touku (z,y) u (z',y’) ymoBrersopsior oguomy u3 ycaosuu (i) z > ' — 10 u
y >y —10, mwim (i) 2’ > z—10u y’ > y—10. Kakoe HaumbombIee KOIMIeCTBO TOYEK MOKET OBITH OTMEIEHO?
(TTomemra, 2020/21, 1 sTan)

LVI YPAJIBCKIN TYPHUAP IOHBIX MATEMATHUKOB. KIPOB, 30.04 — 06.05.2021
MATEMATUYECKUU BOU Ne4. 06.05.2021
CTAPIIAA I'PYIIIIA, BTOPAsA JIMT A

1. /Tana moCIeI0BATEIHLHOCTD BEITIECTBEHHBIX TUCET (1, U2, - - -, U2021- [JOKAXKUTE, IYTO HAUAYTCA TAKUE
HaTypatkHble uncaa m u k, 1 < m < 2021, uro wyncaa a3 + as + ... + Gy 1 Qg1 + G2 + ...+ Q2021
oTan4aroTcea He Gotee deM Ha |ayp| (ecam m = 2021, Bropas cymma cuuraerca pasuon 0). (Caynosckas
Apasus, or6op Ha oruOpckyo Bankanuany, 2019)

2. Osym Camam, Kupunny u Cepéxke cendac cymmapuo 136 get; 25 ser Hazang cyMMa BO3PacTOB
Tex, KTO yxKe pomgmiacs, cocrasuiia 41 rox, a emé 3a 10 aet go sToro — 17 aer. Cama crapue Kupuiia,
Kupunn crapme sroporo Camwu, a sropou Cama crapime Cepéxu. Yell BO3pacT MOXKHO ONPEIEJUTH IO
sruM paHEBIM? Bospact — 510 nenoe gucao. (A. AHTpOnos)

3. Muaromanu BoucaHuHoro dersipéxyroabuuka ABC D nepecekaiorcsa B Touke I, a nayau BA u CD
— B Touke FE. Cepenunnr orpeskoB EF, BF u BC — touku G, H u I coorBercTBenno. [lokaxwure, 4TO
/GFD = /GIH. (Kozepiskolai Matematikai Lapok, B. 5107)

4. Tpamoyroasauku BCC1Bs, CAA1Cy n ABB; As TOCTPOEHBI HAPYXKY OCTPOYTOJBHOTO TPEYTOIb-
mnka ABC. Oxkaszanock, uro LBCC + LCA1A + LAB{B = 180°. Jokaxure, aro npameie B1Cs, C1As u
Ay B, nepecekatorcs B oguon touke. (CIITA, 2021)

5. B xaxmgon xaerke mocku 100 x 100 mamagaasso croumt uucao 0. 3a OOHY OMEpaIWio Pa3pernaeTca
BBIOPATH CTPOKY Win cToI6er u noMenaTh B Hen Bce 0 Ha 1, a Bce 1 — ma 0. Cama mpogenan onepamuio ¢
KaXK IOU U3 CTPOK UM KAXK JBIM U3 CTOJAOIOB B HEKOTOPOM HOPSAKE, 10 OMHOMY pa3y ¢ Kaxaou aunuen. [Tocae
KaXKIOU OMEPAIUU OH IOACYUTHIBAJI CyMMY HYHCEI BO BCEX KJIETKAX NOCKU. Kakoe HauMEHbIee 3HAYMCHUE
MOXKET MpUHUMATL cyMMa Beex 200 uucen, mogcantanubix Camen? (A. AHTPOIOB, 3aKTOUATEILHBIN DTAI
Typuupa Jlomonocosa 2021)

6. B ctpane Mapa pacmnonoxkeHo HECKOJbKO 3aMKOB. M3 KaxXa0ro 3aMKa BelyT Tpu goporu. Primapn
OTTIPABUICA B CTPAHCTBUE W3 CBOETO 3aMka. CTPAHCTBYS MO AOPOTAM, OH M3 KaXKJOTO 3aMKa, JEXKAIIETO



HA €ro MOyTH, IOBOPAYUBAET JUO0 HAIPABO, MUOO HAMEBO IO OTHOIICHUIO K JOPOre, IO KOTOPOU MPHEXA.
PrImapes HUKOTIa HE CBOPAYUBAJL B Ty CTOPOHY, B KOTOPYIO OH CBEDHY. IMEPeX 3THM, M 9epe3 HEKOTOPOe
BpEMs BIEPBHIE CHOBA OKA3ATCA B CBOSM 3aMKe. MOT JM OH TPpM pasa MPOEXaTh Uepe3 3aMOK KaKOTO-HUOY b
apyroro pemapsa’ (CIIA, 2021)

7. Y HATYPATLHOTO YMCIA 1 HOT HU OHOTO HATYPATBHOTO ACTUTEN d, ¥ IOBICTBOPSIONICrO HEPABCHCTEY
Vn<d< ¥/n2. okaxwure, 9T0 y N ecTb IPOCTON KeIUTENb P > V/n2. (Tlonpbma, 2020/21, 1 sram)

8. Ha miockocTu oTMedeHBl HEKOTOPHIE TOYKM C HelnlMu KoopauHaramu (z,y), rge 1 < z,y < 106.
Oxasanock, 9To a00be aBe Touku (r,y) u (z',y’) ynosmeTsopaT ogHomy u3 ycaosuu (i) z > 2’ — 10 u
y >y —10, mwim (ii) 2’ > z—10u y’ > y—10. Kakoe HaumbombIee KOIMIECTBO TOYEK MOKET OBITH OTMEIEHO?
(TTomemra, 2020/21, 1 sTan)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATHKOB. KNPOB, 30.04 - 06.05.2021
MATEMATUYECKHUUN BOU N=4. 06.05.2021
CTAPIIAA I'PYIIIIA, TPETHA JIUT A

1. Tana mociegoBaTeIbHOCTD BEIIECTBEHHBIX YUCET (1, A3, . . ., U2021- JOKAXKUTE, YTO HAULYTCA TAKUE
HaTypanpHble yncaa m 1 k, 1 < m < 2021, uyro uucna a1 + az + ... + A 4 Qg1 + Gy2 + ..o+ Qo021
oTaMyaoTCA He Gonee deM Ha |ap| (ecnim m = 2021, Bropas cymma cuuraerca pasuou 0). (Caynosckas
Apasusa, or6op Ha roHHOPCKYI Bankanuany, 2019)

2. Osym Camam, Kupunny u Cepéxke cendac cymmapuo 136 get; 25 ser Hazang cyMMa BO3PacTOB
Tex, KTO yxKe pomgmiacs, cocrasuiia 41 rox, a emé 3a 10 aet go sToro — 17 aer. Cama crapue Kupuiia,
Kupunn crapme sroporo Camwu, a sropou Cama crapime Cepéxu. Yell BO3pacT MOXKHO ONPEIEJUTH IO
sruM paHEBIM? Bospact — 510 nenoe gucao. (A. AHTpOnos)

3. [Imaromanau BIuCaHHOTO WYeThHpéxyroabauka ABC D mepecekatorca B Touke F, a ayun BA u CD
— B Touke FE. Cepenunnr orpeskoB EF, BF u BC — touku G, H u I coorBercTBenno. [lokaxwure, 4TO
LGFD = /GIH. (Kozepiskolai Matematikai Lapok, B. 5107)

4. Touku D, E u F pacnonoxeunst Ha croponax BC, CA u AB tpeyroavuuka ABC cooTBeTCTBEHHO
Tak, 9T0 oTpe3ok DFE meprenaukymaped k AC u /BAC = 2/BFD. Uasectro, uro AE = EC + BD n
CD = DB + AF. Nlokaxute, uTo Tpeyroabauk ABC — pasrocropoununu. (Ilepy, 2018, yposenn 2)

5. B kaxgou krerke gocku 100 X 100 usnavaasuo crouT gucao 0. 3a OJHY ONEPALNo PA3PEIIaeTCA BhI-
6paThb CTPOKY wiau cToaber u moMeHaTsh B Hert Bce 0 Ha 1, a Bce 1 —ua 0. Cara nmpogenan oneparuio ¢ Kax [0u
U3 CTPOK ¥ KAXABIU U3 CTOIONOB B HEKOTOPOM mopsake. Ilocae Kax ol Onepanun OH M0 ICUATHIBAL CYMMY
4qrces BO BCeX KIeTKaxX NOCKu. Kakoe Hambosbllee 3HAYEHNE MOXET IPUHUMATH cyMMma Bcex 200 wuced,
nogcanTanabx Camen? (A. AHTPONOB, 3aKIIOYATENLHBIN dTAl TypHEUpa Jlomorocosa 2021, ynpormenue)

6. B crpare Mapa pacmnonoxkeHo HECKOJbKO 3aMKoB. M3 KaxXaoro 3aMka BenlyT Tpu goporu. Primapn
OTIPABUWICSA B CTPAHCTBUE U3 CBOEro 3aMka. CTPAHCTBYS IO AOPOraM, OH U3 KaXXAOT'O 3aMKA, JEXKAIIETO
HAa ero IyTH, MOBOPAYMUBAET JUOO HAMPABO, JUOO HAJIEBO II0 OTHOIIEHWIO K NOPOTe, IO KOTOPOU HPUEXA.
Prinape HukOrga He CBOpAvMBAL B Ty CTOPOHY, B KOTOPYIO OH CBEDHYJ MEPEI DTHUM, U UYE€PE3 HEKOTOPOE
BpPEMs BIIEPBBLIE CHOBA OKA3AJICA B CBOEM 3aMKe. MOT J OH TpH pasa MpOeXaTh Yepes 3aMOK KaKOTO-HUOY Ib
apyroro pemapsa’ (CIIA, 2021)

7. Y HATYDPAJBLHOTO YNCIA N HET HYU OJHOTO HATYPATLHOTO NEIUTENA d, Y JOBICTBOPAIOIIETO HEPABEHCTRY
Vn<d< ¥/n2. okaxwure, 9T0 y N €CTH IPOCTON KeIUTENb P > V/n2. (Tlonpbma, 2020/21, 1 sram)

8. Ha miockocTu oTMedeHBl HEKOTOPHIE TOYKM C HeanlMu KoopauHaramu (z,y), rge 1 < x,y < 106.
Oxasanock, 4To a0bbe aBe Touku (r,y) u (z',y’) ynosmeTsopaT ogHomy u3 yeaosuu (i) z > 2’ — 10 u
y >y —10, mwim (i) 2’ > z—10u y’ > y—10. Kakoe HambombIee KOIMIECTBO TOYEK MOKET OBITH OTMEIEHO?
(TTomemra, 2020/21, 1 sTan)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATHKOB. KNPOB, 30.04 - 06.05.2021
MATEMATUYECKHUUN BOU N=4. 06.05.2021
MJAAIMTAA I'PYIITIA, BBICITIAA JIUT A

1. Jamo npocroe yucao p. Haugure Bce mapul HATYPAILHLIX @ U b, LA KOTOPLIX 00a 91CIa, 4”% + 4”%
2 2
G+ % neasie. (FOuuopckas Bankanuaga, moprauct, 2008)

2. Cymectsytor m 22021 pazmmamerx map HATYpaTbHLIX mcet (a;, b;), TAKUX 9TO
1 1 1

- 4y — =1

arb asby (92021 bgz021



a1+ as + ...+ as2021 + b1 +bo + ... + byzo21 :32022?

HamomuwuM, uTo mapwt (a,b) u (¢, d) canTaroTcs OMUHAKOBEIMA B TOM M TOJLKO B TOM CIyYae, €CIAN ¢ = C U
b = d. B 9acTHOCTH, CpENU TUCET 1, .. .As2021, by, ..., by2021 MODYT OBITH OnuHAKOBEIE. (JlaTBUA, OTOOP HA
MMO, 2021)

3. Kuerku kBagpara 13 x 13 packpaiiessl B YépHBIN Win GEIBIU LBET. 3a OJWH X0 MOXKHO MHBEDTHU-
POBAThH IBETA BCEX KIETOK JIOO0OT0 KBaapaTa 2 X 2 man ao6oro kBaaparta 9 x 9. Beerga am MoxHO ciemaTs
Bee kaeTku uépaeivu? (Isenmsa, 2017)

4. B 6onpuuie Tpu nagaThl o 200 mAINEHTOR U HECKOILKO MYCTHIX ataT. /[Ba Bpatda mrpaioT B TaKyio
urpy. Kax bl 1eHb pOBHO OfMH U3 BPadel BEIOMPAET OJHY MANATy, PACCENAET MANUEHTOB U3 HEeE B IBE WU
TPU IIyCTHIE, A MAIMEHTOB U3 HEBBIOPAHHBIX MMAJAT BBIMUCHLIBACT U3 OOJBHUILI. Bpadm XomaT mo odepenu,
U TOT, KTO YTPOM HE CMOXET CIeJATH X0, IPOUrphBaeT. Kakou Bpad MOXET BHIUIDATH — [TEPBLIU WIA
Bropon? (u3 6-ro kaacca)

5. Kamma samoaHseT TabAUIY N X N MEJBIMA YACIAMEA HA CBOU BHIOODP TaK, ITOOHI YMCIA B KAXKIOU
CTPOKE W B KaxXIOM CTOAOLE ObLIN pasaudHbl. [locite 3TOro moABIAeTCA YEPTUK U CTUPAET UUCAA B He-
CKOJBKUX KieTKaxX. 2KaHHa XO4YeT MOKPACUTH HECKOIBKO HEMYCTHIX KJAETOK B KPACHBIA IIBET TaK, ITOOLI
BBIMIOJIHAIOCH [BA yCJIOBUA:

(i) B KaXK IO CTPOKE U B KAKIOM CTOJIONE He GONBIIE OMHON KPACHON KIETKU;

(il) s KaKIOU HEmyCTON W HEOKPAIIEHHOW KJIETKM WIW €CTh KPACHAA KIETKA B TOUW ke CTPOKE C
OOJBIIUM YUCJIOM, UM KPACHAS KJIETKA B TOM XK€ CTOJOIE C MEHBIITUM YUCIOM.

HMokaxure, uro 2KaHHa MOXET U3HAYAIBLHO PACCTABUTH YMUCJIA TAK, YTOOBI HE3ABUCUMO OT AEUCTBUN
uépruxa ocyuecrsuTh keaaemoe. (lepmanus, 2018)

6. Ha croponax BC,CA u AB tpeyronbanka ABC ormerwau cooTBeTcTBeHHO Touku D, F u F' Tak,
uro DE 1 AC u Z/BAC =2/BFD. Oxazaiocs, utro AE = EC +BD u CD = DB + AF. [lokaxuTe, 9T0O
rpeyroasank ABC npasuasasim. ([epy, 2018)

7. I'pynna uz 101 mzereu ornpaBmiack B Jec 3a rpubavu. Kaxabi pe6énok cobpan ue 6omee 2020, Ho
x0T 66l oquH rpub. OKazanock, YTO npu JOO60M pa3bUeHuu JeTel HA [IBE TPYIILI CYMMAPHOE KOJIUIECTBO
rpu6os y oguon u3 rpymn He 60mee 2020. Kakoe Hanbomabiee KoauaecTso rpuboB MOIIA COOPATH BCE JI€TH
BMmecTe? (Ykpamna, 2021)

8. llycts a1, as, . ..— 6eCKOHEUHAA TTOCIENOBATEILHOCTh HATYPAJBHBIX YHUCea Takasd, uTo a1 = 2021 u

ant1 = (a1 +az + - +an)? — 1

IS BCEX HATYPAJBLHBIX n. [lokaxure, 9TO mpu n > 2 MHUCIO G, MOXKHO PA3I0XKUTL B MPOU3BEACHUE 21
COMHOXUTENEH, T/1e Kax nei 6oabie 1. ComHO)MTEM He 00a3aTenbHo pasiandnbl. (Tamrtang, 2021)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATHKOB. KNPOB, 30.04 - 06.05.2021
MATEMATUYECKHUUN BOU N=4. 06.05.2021
MJIAAIITAA T'PYIIITA, ITIEPBAS JIAT A

1. Knerxu xBagpara 13 X 13 packpaiieHsl B 96pHBIN WK GEJLIA [BET. 3a OMUH XOJA MOXHO WHBEDTH-
POBATH BETA BCEX KJIETOK JI0O0r0 KBaapara 2 X 2 win aoboro kBagpara 9 X 9. Beerpa aim MoxHO cuegarn
Bee kaeTku uépaeivu? (Isenmsa, 2017)

2. HaszoBeM HaTypaJbHOE UUCIO N NPeIcmasuMblm, €CIU CYIIECTBYIOT TaKWe HATypalbHbE m u k,
gr0 m® — k! = n. Kaxwux wmcer or 1 go 2021 Goiblne — MpeIcTaBUMbIX WX ocTatbubx?  (OcemHui
MaTeMarTudeckuil TypHup uM. akajgemuka Credana Joxyuexkosa, Boarapus, 2019)

3. B 6onpuue Tpr nanarel no 200 manueHTOB 1 HECKOJIBKO IIyCTHIX HagaT. [Ba Bpada urpamoT B TAKYIO
urpy. Kax bl 1eHb pOBHO OfMH U3 BPadel BEIOMPAET OJHY MANATy, PACCENACT IANUEHTOB U3 HEE B IBE UIU
TPU TYCTHIE, & TMAIMEHTOB U3 HEBHIOPAHHBIX TAJAT BBRIMUCHLIBACT M3 OOTLHUNILI. Bpauwm xomaT mo ouepenw,
U TOT, KTO YyTPOM HE CMOXKET CAeIaTh XOI, MPOUrPHBAeT. KakouW Bpad MOXKET BHIUTDPATH — TTEPBLIU WA
Bropon? (u3 6-ro kiacca)

4. YKauua 3anossseT TAOMUIy 1 X 1 UEJBIMEA YUCIAME HA CBOU BBIOOP TaK, YTOOLI YUCIA B KaXKIOU
CTPOKE M B KaX1I0M cTojbue Obuim pasauwvubl. llocie »>TOro mosiBaseTcs 4€PTUK U CTUPAET UUCJIA B He-
CKOMIBKIX KiIeTkax. 2KaHHa XO0UeT MOKPACHTH HECKOIBKO HEeMyCTHX KIETOK B KPACHBIU IIBET TaK, ITOOHI
BBITIOJHATIOCH TBA YCJIOBUSA:



(i) B KaXK IO CTPOKE M B KAXKAOM CTOJIOLE He GOJIbIIe OQHOU KPACHOU KIETKU;

(il) g KaKAOU HEmyCTOU U HEOKPAIIEHHOU KJIETKM WIM €CThb KPAaCHAd KJIETKA B TOU XKe CTPOKE C
OOJBIIUM YUCJIOM, UM KPACHAS KJIETKA B TOM XK€ CTOJOIE C MEHBIITUM YUCIOM.

Mokaxure, uro 2KaHHa MOXET M3HAIAIBLHO PACCTABUTH UMCIA, TAK, YTOOBI HE3ABUCUMO OT JEUCTBUU
4épTuKa ocyuecTBuTh kenaemoe. (lepmanus, 2018)

5. Bacs BrImuCHIBaeT IO OYepey PA3ANMYHBbIE HATYPAJIbHBIE YUCIA U CIETUT 33 TeM, YTOOBI Jabbe 9
BBIMUACAHHBIX YUCET UMENN OOIIUU AEIUTEND, OOABIINY e TUHUNEL, a HUKaKue 10 BBIMACAHHBIX YUCET TAKOT'O
ofImero genuTens He uMmenn. [JokaxkuTe, YTO B KAKOU-TO MOMEHT Bacs He CMOXET BHIUCATH OYePETHOEe
qucao. (Kozepiskolai Matematikai Lapok, 2021)

6. [laHa TOCAENOBATENLHOCTE BEIECTBEHHBIX TUCET A1, (2, - - -, G2021- JOKAXKUTE, ITO HAUAYTCA TAKAE
HaTypanpHble yncaa m u k, 1 < m < 2021, uyro uucna a1 + az + ... + @ 4 Qg1 + Gmy2 + ..o+ Qo021
oTan4aroTcea He Gotee deM Ha |ayp| (ecam m = 2021, Bropas cymma cuuraerca pasuon 0). (Caynosckas
Apasus, or6op Ha oruOpckyo Bankanuany, 2019)

7. B pasuo6empennom tpeyroasanke ABC (AB = B(C) ma cropone BC Bhibpana Touka D Takum
obpasom, uto AD = BC. lokaxure, 9To 6uccekTpuca yriaa ADC 1 cepeJuHHBIN MEPTIEH IUKYJIAP K OTPE3KY
CD nepecekarorca Ha npsmonr AC. (poabkaop)

8. Illycts a, b u ¢ — cTOPOHBEL HEKOTOPOro TpeyroabHUKa. Kakoe HanboIbIIee KOIUIeCTBO U3 UCET

a+b b+c c+a
a+b—c¢ b4+c—a’ c+a-—b

MoxetT OvITh Gombine 27 (Kuesckas ropoackas onnvnuana, 2020)

LVI YPAJIBCKIN TYPHUAP IOHBIX MATEMATHUKOB. KIPOB, 30.04 — 06.05.2021
MATEMATHUYECKUUNU BOU Ne4. 06.05.2021
MJAAITAA I'PYIIITIA, BTOPAS JIUT A

1. Knerxu xBagpara 13 X 13 packpailieHsl B 96pHBIN WK GEJBIA [BET. 3a OMUH XOJA MOXHO UHBEPTH-
POBATH BETA BCEX KJIETOK JI0O0r0 KBaapara 2 X 2 win m1oboro kBagpara 9 X 9. Beerma im MoxHO cuesarn
Bece kaeTky 4épubivu? (MIsenms, 2017)

2. Haszosem HATypaJbHOE WHCIO N NPEICMasuUMbLM, €CIN CYIIECTBYIOT TakWe HATYpaJbHBIE M U k,
gr0 m® — k! = n. Kaxwux wmcer or 1 go 2021 Goiblne — MpeIcTaBUMbIX WX ocTatbubx?  (OcemHui
MaTeMarTudeckuil TypHup uM. akajgemuka Credana Joxyuexkosa, Boarapus, 2019)

3. B rpynne u3 10 mwKoOJABHUKOB ABOE HE CIEJAJN IOMAIIHEEe 33 TaHAE, HO Yy HUX OYeHb PACIPOCTPAHEHA
B3aMMOIOMOIIb. YYIUTEJb MOXKET NATh HEGOJBIION TECT I'PYIIe U3 4 IKOJLHUKOB, U 110 OTBETAM MOHATb,
€CTh JU B DTOU TPYINe KTO-TO, HE CAETABIIAU NoMalHee 3amanme. Kax 3a 6 TeCTOB yUIUTEIh MOXKET
rapaHTUPOBAHHO HAUTHU 060uX JeHTAEB! ((HPOIBKIOD)

4. B 6onpuuie Tpu nagaThl o 200 mAINEHTOR 1 HECKOILKO MYCTHIX ataT. /[Ba Bpatda mrpaioT B TaKyio
urpy. Kax bl 1eHb pOBHO OfMH U3 BPadel BEIOMPAET OJHY MANATy, PACCENAET MANUEHTOB U3 HEeE B IBE WU
TPHU IIyCTHIE, 3 MAIVEHTOB U3 HEBLIOPAHHBIX [MAJAT BHIINCHIBAET U3 OOJbHMUBL. Bpadwm XomsaT mo odepenu,
U TOT, KTO YTPOM HE CMOXKET CAeIaTh XOI, MPOUrPHBAeT. KakouW Bpad MOXKET BHIUTDPATH — TTEPBLIU WA
Bropon? (u3 6-ro kaacca)

5. [laHa TOCAENOBATENLHOCTE BEIECTBEHHBIX TUCET 41, (2, - - -, G2021- JOKAXKUTE, ITO HAUAYTCA TAKAE
HaTypanpHble yncaa m u k, 1 < m < 2021, uyro uucna a1 + az + ... + @y 4 Qg1 + g2 + ..o+ Qo021
oTan4aroTcea He Gotee deM Ha |ayp| (ecam m = 2021, Bropas cymma cuuraerca pasuon 0). (Caynosckas
Apasus, or6op Ha oruOpckyo Bankanuany, 2019)

6. B pasrobGenpennom tpeyrombuauke ABC (AB = BC) ma croporne BC BriGpana Touka D Takum
obpasom, uto AD = BC. lokaxure, 9To 6uccekTpuca yriaa ADC 1 cepeJuHHBIN MEPTIEH IUKYJIAP K OTPE3KY
CD nepecekarorca Ha npsmonr AC. (poabkaop)

7. Heym Camam, Kupuiny u Cepéxe ceudac cymmapuo 136 mer; 25 jeT Hasajg cyMMa BO3PACTOB
Tex, KTO yxKe pomgumiacs, cocrapmiia 41 rox, a emé 3a 10 aet go sToro — 17 aer. Cama crapue Kupuiia,
Kupunn crapme sroporo Camm, a sropou Camna crtapine Cepéxu. Yen BO3pacT MOXKHO ONPENEJUTH IO
sruM paHEBIM? Bospact — 510 nenoe gucao. (A. AHTpOnos)

8. llycte a, b u ¢ — CTOPOHBEI HEKOTOPOT'O TPEYTroNbHUKA. Kakoe HanbOIbINee KOIUIECTBO U3 YUCET

a+b b+c c+a
a+b—c¢ b4+c—a’ c+a-—0b




MoxetT OvITh Gombine 27 (Kuesckas ropoackas onnvnuana, 2020)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATHUYECKUUNU BOU Ne4. 06.05.2021
TPYIIITIA CTAPT, BBICHTIAA JIUT'A, BOA 3A 1-6 MECTA

1. PacemoTpuM xiaeT4aTyio (DUTYPKY, COCTOAIIYIO 13 99 KIeTOK, TaKyw, 9TO U3 JIOO0U KJIETKHA DTOU
purypku MOXKHO NOGPAThCA A0 JIOOOU APYTOU KJIETKU, HECKOJBKO Pa3 MEPEXONs B COCEIHIOI IO CTOPOHE
krerky. Onepanuio ¢ GUrypKou HA30BEM nepedearot, eciu 0T GUIYPKU OTPE3ATU OJHY KJAETKY U IPUCTA-
BIIN B IPYTOM MECTE TaKUM 06pa30oM, ITOOHI MoMydmiach (GpUrypka, papHas ncxogauon. [locae HECKOIBKUX
nepeaenok purypka G0JbIIe He CONEPKUT HUA OTHOU UCXOAHON KJASTKHA. MOXKeT Ju OHa COMepKaTh KBAJPAT
2 x 27 (Kozepiskolai Matematikai Lapok, 2021, ynporesne)

2. Bacs BEIIUCHEIBAET B P PA3AXYHBIE HATYPAJIbHEBIE YUCIA U CIEIUT 33 TeM, YTOO5 obbie 9 BhIucan-
HEBIX 9HCeJ UMMM OOMUN AeIUTeNb, OOJLIINY eIUHUNEL, a HuKakue 10 BLIIMCAHHBEIX YUCEJ TAKOr'o OOIIero
neInTeNs He uMean (MoKa Yucea MeHblne 9, Ha HuX OrpaHudeHud HeT). [JokaxuTe, 9T0 B KAKOU-TO MOMEHT
Bacs me cmoxer BrImucaTs odepennoe uucao. (Kozepiskolai Matematikai Lapok, 2021)

3. Mano maTypaibHOE YUCAO N, cocrosmee u3d mudp 1, 2, 3, 4, 5, 6. Okazanock, 4To mia A0OO60U U3
6! = 720 mepecranoBok uudp 1, 2, 3, 4, 5, 6 vargyTcs 6 moAPAL CTOAMUX AP YUCTA 7, KOTOPLIE CTOIT
POBHO B »TOM mopsanke. okaxure, 9o B ducie n He menee 844 mudp. (Anrpens C.Bepaosa)

4. JTamwer 20 mocIefOBATEIBHEIX HATYPATLHEIX umced, Goapmmx 10190, ToxaxuTe, 9TO cpefu HUX €CTh
910, uMeromee npocron gemurens, doasmuit 50. (C. Bepaos)

5. Aunuca pasbuna gocky 2021 x 2024 wa dpurypku Tpex BuaoB: kiaeTku 1 X 1 u yroakwm Buga (L1111 u

[ 1] (q)nrypKM MOXXHO TOBOPAYUBATH U nepeBopaqHBaTb). KaxoBo HamMeHbIIee BO3MOXKHOE KOTUIECTBO
¢urypok 1 x 1 B rakom pazbuenuu? (popym MathLinks)

6. B Goabuuie gernipe manarsi, no 200 manumeHTOB B Kaxgou. [Ba Bpada UrpalOT B TAKYIO UCDPY.
Kax e 1eHb oquH U3 Bpaden BHIOUPAET OJHY TAJATY, B KOTOPOU CeNvac He MeHee MBYX MaIlMeHTOB. Bcex
MAIIMEHTOB U3 OCTAJTBHBIX MAJAT OH HEMEIEHHO BHIMUCHIBAET. [locie vero pacceaseT BCEX MAIMEHTOB U3
BHIOPAHHOU MAJATHI B IBE WM TPU MYCTHIE MATATH. Bpadu XOAAT MO OYepenn, U TOT, KTO He MOXKET CAeTaTh
XOI — IPOUrpLIBaeT. Kakou Bpad MOXKET BLIUI'DATEL — IEPBLIM WM BTOPOU?

7. B crpane meckonpko ropogoB. HekoTopble mapbl rOpoJoB coenuHeHbl goporamu. M3 kaxigoro
ropoja BerxoaaT Gomee 100 gopor B gpyrue ropoga. /lokaxwuTe, uTo B cTpaHe HauAyTCA 100 KOJBIEBBIX
MapIIPYTOB PAa3JUYHBIX [JIWH, HU OJWH U3 KOTOPHIX HE MPOXOAUT NBAXKIABI 9epe3 OAWH U TOT XKe TOPOJ.
(Jnunon MapuIpyTa Ha3LIBAETCS KOAMYECTBO AOPOr, Yepe3d Koropble MapmpyT upoxoaur.) (C. Bepios)

8. YerBepbiM MyIperaM OperIoKUId UCHbITanue. VX mo odepenu NMPUBOAT B 3A1 U KAXKIOMY JAIOT
Ha BRIOOD MBA PA3TUIHBIX “MCIa U3 HaOopa 1, 2, 3. Mynapen BeIOMpaeT OJHO U3 HUX U yxoauT. Kaxkgomy
Myapeny (HaIMHAA CO BTOPOTO) COOOIIAIT, KAKOE TUCI0 BHIOPAT MPEIBIIYyIMI My apen. My apers! 3HaoT, B
KAKOM TIOPSATKE UX MPUBEAYT B 3a1. /[JOKaxKUTE, 9TO OHM MOT'YT TaK 3apaHee MOTOBOPUTHCA, YTOOBI CYMMa,
“1Ces, BEIOPAHHBIX BCEMU YeTHIPBMS MyapenaMmu, okasanack orandna ot 8. (C. Bepuaos)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUN BOU N=4. 06.05.2021
I'PYIIITA CTAPT, ITEPBAA JIUT'A; BBICITAA JIUT'A, BOU 3A 7 MECTO

1. PacemoTpuM xiaeT4aTyio (GDUTYPKY, COCTOAIIYIO 13 99 KIeTOK, TaKyw, 9TO U3 JIOO0U KJIETKHA DTOU
purypku MOXKHO NOGPAThCA A0 JIOOOU APYTOU KJIETKHU, HECKOJBKO Pa3 MEPEXONs B COCEIHIOI IO CTOPOHE
krerky. Ounepanuio ¢ GUrypKou HA30BEM nepedeaxot, eciu OT GUIYPKU OTPE3ATU OHY KJAETKY U IPUCTA-
BWIK B IPYIOM MECTe TAKUM 06pa30M, 4TOOLI MOAydImiIach GUrypKa, paBHas ucxogauou. [locjae HECKOIBKIX
nepenetok purypka 60JbINe He CONEPKUT HU OTHOU UCXOIHON KJASTKHA. MOXKeT Ju OHA COMepKaTh KBAJPAT
2 x 27 (Kozepiskolai Matematikai Lapok, 2021, ynporesne)

2. Bacs BEIIUCHEIBAET B P PA3AXYHBIE HATYPAJIbHEBIE YUCIA U CIEIUT 33 TeM, YTOO5 obbie 9 BhIucan-
HEBIX 9HCeJ UMMM OOMUN AeIUTeNb, OOJLIINY eIUHUNEL, a HuKakue 10 BLIIMCAHHBEIX YUCEJ TAKOr'o OOIIero
neauTeNs He uMean (MoKa Yucea MeHblne 9, Ha HuX OrpaHudeHud HeT). [JokaxuTe, 9T0 B KAKOU-TO MOMEHT
Bacs me cmoxer BrmucaTs odepennoe uucao. (Kozepiskolai Matematikai Lapok, 2021)



3. Mano maTypaabHOE YucaO0 N, cocrosmee u3d mudp 1, 2, 3, 4, 5, 6. Okazajnock, 4To mia A0O60U U3
6! = 720 mepecranoBok uudp 1, 2, 3, 4, 5, 6 vargyTcs 6 moAPAL CTOAMUX AP YUCTA 7, KOTOPLIE CTOIT
POBHO B »TOM mopsanke. okaxure, 9o B ducie n He menee 844 mudp. (Anrpens C.Bepaosa)

4. Kakux gucen ot 1 go 2021 GonbIue: IpescTaBUMEIX B Bue 7° — b® ¢ HATYpaJbHEIME a U b, WIn He
[IPenCTABUMBIX !

5. Moxwuo qu gocky 2021 x 2020 pas3buts HA QUIYPKA IBYX BHALOB: O u T11 7 ®urypku MOXKHO
MOBOPAYMBATE U MepeBopadnBarh. (popym MathLinks, ynpormenne)

6. B Goabuuie gernipe nmanarsi, no 200 manumeHTOB B Kaxgou. [Ba Bpada UrpaiOT B TAKYIO UCPY.
Kax e nenn oauH 13 Bpaden BLIOMPAET O4HY ITaJaTy, B KOTOPOU Cerdvac He MeHee ABYX IaluueHToB. Bcex
TTAIIMEHTOB M3 OCTATLHBIX MAJaT OH HEMeMIeHHO BhIMuchBaeT. llocte wero paccenseT Bcex TAIMEHTOB 13
BHIOPAHHOU MAJATHI B IBE WM TPU MYCTHIE MATATH. Bpadu XOAAT MO OYepenn, U TOT, KTO He MOXKET CAeTaTh
XO[ — TPOUrpEIBaeT. Kakon Bpad MOXKET BHIUTPATH — MEPBLIA WA BTOPOU?

7. OmHOKPYTOBOM XOKKEWHBLIM TYDPHUP HA MATH KOMaHI TPeGyeTcA MPOBECTU TakK, YTOOBI KaXKIasd
KOMaHa Wrpana He 6oJee OMHONO MaTdYa B JeHbL W He 60Jee IBYX MaTded B TEUEHUE JIOOLIX TPEX THEU
MOAPAL. 3a KaKoe HauMeHbInee 9ucio gaen Mmoxkuo nposectu Typuup? (C. Tokapes. fIpocrasckue nucran-
LIOHHBIE UT'DHL)

8. YeTmepbIM MyapelaM TIPEJOKUIN UCTHbITaHne. VX mo oduepenn TPUBOAAT B 3ad M KAXKIOMY TAIOT
Ha BRIOOD MBA PA3TUIHBIX “MCIa U3 Habopa 1, 2, 3. Mynapen BeIOMpaeT OJHO U3 HUX U yxoauT. Kaxkgomy
Mygpeny (HaduHAs CO BTOPOr0) COOOIIAIOT, KAKOE IO BEIOpAL IpeAn ayumi My apen. Myapenst 3uaior, B
KaKOM IIODsATKe UX NPUBeAyT B 3a1. Jokaxkure, 9TO OHM MOI'YT TaK 3apaHee NOTOBOPUTHCHA, ITOOBI CyMMa
HUCe, BHIOPAHHBEIX BCEMU I€THIPHMA MyIperaMu, okasanack otaudna ot 8. (C. Bepaos)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUN BOU N=4. 06.05.2021
TPYIIITIA CTAPT, BTOPAA JINT A

1. Moxuo au gocky 2021 x 2020 pazbuth Ha GUIYPKE IBYX BHIOB: Ou 0T 7 ®urypku HyKHO
KJIACTb CTPOrO II0 KIETOYKAM, X MOXKHO [TIOBOPAYMUBATEL U [I€PEBOPAUNBAT.

2. Ha 64 xapTovYKkax HAMUCAHLI PA3IUYHLIE YUCIA. KapTOUKU MO OJHOW MOJOKWIA YUCIAMU BHU3 B
KJIeTKH TAOAUIBL 8 X 8 Tak, 9TO B KAXKJIOU CTPOKE YUCJAA UAYT B MOPSIKE BO3PACTAHUSA CIEBA HAIPABO, U B
KaXK IOM CTOJIONE YUCIA UAYT B MOPSAIKE BO3PACTAHUA CBEPXY BHU3. 33 OAWH X0 MOXKHO IEPEBEPHYTH OJHY
KApTOYKY U y3HATH, KAKOE YUCIO HA Hew Hamucano. MoxkHO ju 3a 15 XOI0B ONpeneauTh, HAUCAHO U HA
KaKoU-HnGyIb KapTouke 3aganHoe unciao a? (C. Boryenkos)

3. [lano HarypajabHOe 4uMCIO N, cocrosmee u3 uudp 1, 2, 3, 4, 5. Okazanock, 4To miasa Ja06ou mepe-
cranoBky nudp 1, 2, 3, 4, 5 HaugyTCA 5 WOAPAL CTOAMUX HUDP TUCAA N, KOTOPLIE 0GPa3yioT POBHO 3Ty
mepecTaHoBKy. /lokaxkmuTe, ITO B uncae n He MeHee 147 mudp.

4. B 6oapuume Tpu natarsl 00 200 DamumeHTOB 1 HECKOABKO IICTHIX naaaT. [[Ba Bpada UrparT B TAKYIO
urpy. Kax bl 1eHb pOBHO OfMH U3 BPadel BEIOMPAET OJHY MANATy, PACCENAET MANUEHTOB U3 HEeE B IBE WU
TPU TYCTHIE, & TMAIMEHTOB U3 HEBHIOPAHHBIX TAJAT BBITUCHIBACT M3 OOTLHUNILI. Bpatuwm xomaT mo ouepenw,
U TOT, KTO YTPOM HE CMOXKET CAeIaTh XOI, MPOUrPHBAeT. KakouW Bpad MOXKET BHIUTDPATH — TTEPBLIU WA
BTOpOU?

5. Pamuma mumeTr ctpouky u3 0 m 1 Tax, ITO 00Pa3yoMaIcsS TOCAIOBATEILHOCTD UMD a1, A2, a3,
... VIOBJIETBOPAET TAKNM TPABIIAM:

(1) an + any1 # any2 + anys;

(2) an + Ap41 + Gp42 7& Gnp43 + Gp44 + Ap45-

Hoxaxure, 9T0 ecau epson nudpon Pamnaa vanumeT egurauniy, To 2020-1 ona manumet #oab. (AMO2020)]

6. ¥ xynma 7 KOIIEJBKOB, B KAXIOM M3 KOTODPBIX JIE2KAT YePBOHIELL. Kymen 3HaeT, YTO IPU BLE3xAe
B TOPOJ CTpaxa OTOEPET y HEro OJUWH KOMIETEK (HeM3BECTHO Kakou). MOXeT Ju KyTel Tak Pa3loXUThb
YEePBOHIIBI TTO KOUIETBKAM, WITO MOCAE MOTEPH JI000TO KOIIeThKa, He PACKPBHIBAsS KOIIEJBLKOB, OH CMOXKET
BAIIATUTE J00YI0 cymMMy oT 1 10 20 gepBonnes? (Poabkaop)

7. Mexay 19.00 u 20.00 xax e u3 ceMbru VBAHOBBIX OE30TPHIBHO MPOBEJ y TEIEBU30pPa 15 MUHYT,
3 mM3 KOTOPHIX TIPUILIUCHL Ha pekjgaMmMy. KaxuMm HaumMeHBITMM B TeUYeHWe BCErO DTOT0 aca MOTVIO OBITH




PEeK/IaMHOEe BPEMs, €CIM B KaXK B MOMEHT KTo-T0 Haxonuics y reresusopa? (C. Tokapes nmo morusam H.
Koucranrunosa?)

8. OOHOKPYTOBOM XOKKEWHBIN TYPHWUP HA MATH KOMAHI TPeOyeTCA MPOBECTHM TaK, ITOOBI KarxkKIas
KOMaH[Ia Wrpata He 6oJee OJHOTO MaTda B JeHb W HE 0OTee IBYX MATYCH B TEUCHUE JIOOLIX TPEX THEN
TMOAPAL. 3a KaKoe HauMeHbInee 9ucio gaen Mmoxkuo nposectu Typuup? (C. Tokapes. fIpocrasckue nucran-
LMOHHBIE UT'DHL)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATHKOB. KNPOB, 31.04 - 06.05.2021
MATEMATUYECKHUUN BOU N=4. 06.05.2021
TPYIIITA CTAPT, TPETHA JIUT A

1. Yuurens mHanucan HA ZOCKe 4MCIO T, & 33T€M KaXKIYIO MUHYTY JOIMCHIBAJI €€ OQHO YUCIO — HA T
60JIbINe Tpeabaymero: &, 2z, 3z, ... Tak ou Beinucan He menee 4 qucea. OQKasajaoch, YTO BCE HAUCAHHBIE
uM mudpo — pasubie. Kakoe maumboabinee kouawdectso uudp Morio 6errh ucnoassoBano?! (C. Tokapes.
ApocaaBckue TUCTAHIMOHHBIE UTDHI)

2. Ha 64 xapTovYKax HAMUCAHLI PA3IWYHLIE YUCIA. KapTOUKU IO OJHOW MOJOXKWIA IUCIAMU BHU3 B
KJIeTKH TA0AUIBL 8 X 8 Tak, 9TO B KAXKJIOU CTPOKE YUCJAA UAYT B MOPSIKE BO3PACTAHUSA CIEBA HAIIPABO, U B
KaXK IOM CTOJIONE YUCIA UAYT B MOPSAIKE BO3PACTAHUA CBEPXY BHU3. 33 OAWH X0 MOXKHO IEPEBEPHYTH OJHY
KApTOYKY U y3HATH, KAKOE YUCIO HA Hew Hamucano. MoxkHO ju 3a 15 XOI0B ONpeneauTh, HAUCAHO U HA
KaKoU-HnGyIb KapTouke 3aganHoe unciao a? (C. Boryenkos)

3. B crpane 20 IpAMOIVHENHBIX CYJOXOTHEIX KAHATOB. VX cxema mpeacTaBieHa Ha pucyHKe. CKOMb-
KUMU CIOCOOAMU MOXKHO 3aKPBITh I CYIOXOJACTBA H KAHATIOB, ITOOLI OCTATACH BO3MOXKHOCTE JAOMILITH 13
mobon Touku B 106yio apyryio? (C. Bordenkos)

4. B 6oapuume Tpu natarsl 00 200 DaueHTOB 1 HECKOABKO IICTHIX naaaT. [[Ba Bpada UrparT B TAKYIO
urpy. Kax b 1eHb pOBHO OMH U3 BPader BEIOMPAET OJHY MANaTy, PACCEMACT TMAIMeHTOR U3 Heé B [Be WIn
TPU TYCTHIE, & TMAIMEHTOB U3 HEBHIOPAHHBIX TAJAT BBITUCHIBACT M3 OOTLHUNILI. Bpatuwm xomaT mo ouepenw,
U TOT, KTO YTPOM HE CMOXKET CAeIaTh XOI, MPOUrPHBAeT. KakouW Bpad MOXKET BHIUTDPATH — TTEPBLIU WA
Bropou?

5. Harypanbuoe 4ucio n, cocrout u3 uudp 1, 2, 3. Oxazanocsk, 4To miasa ao6ou nepectanoBku mudp 1,
2, 3 HaugyTCAa 3 mOAPAL CTOAMUX MU(PPHL TUCAA N, KOTOPBIE 00PA3yIOT POBHO 3Ty nepecTaHoBky. Hamgure
HaMMEHbIIIee TaKOe 1.

6. Y xymma 7 KOIETbKOB, B KaXXTOM U3 KOTODPHIX JEXAaT UepBOHIBL. Kymer 3HaeT, ©ITO Tmpu BHE3mIE
B I0OpoJ CTpaxa OTOGepéT y Hero oAuH KOUIENEK (Hem3BeCTHO Kakou). MoxeT Ju Kyler Tak PasiokuThb
YEPBOHIIBL II0 KOLIETHKAM, YTO IOCAE MOTEPH JIO0r0 KOINEJBbKA, HE PACKPHIBAA KOIIEIHLKOB, OH CMOXET
3amIaTUTh a0y cymMmy o 1 1o 20 gepeonnes? (Poabkiaop)

7. Mexay 19.00 u 20.00 xax e u3 ceMbyu VBAHOBBIX OE30TPHIBHO MPOBEA y TEIEBU30pPa 15 MUHYT,
3 U3 KOTOPHIX TIPUILINCHL Ha pekgamMy. KaxuMm HaumMeHBITMM B TeUYeHWe BCErO DTOT0 aca MOTVIO OBITH
PEKJIaMHOE BPEMA, €CIN B KaXK B MOMEHT KTO-TO Haxonwica y Texesusopa? (C. Tokapes mo moTtusam H.
Koucranrunosa?)

8. OmHOKPYrOBOU XOKKEWHLIM TYPHUD Ha MIATH KOMAH[I TPEOyeTCs MPOBECTU TaK, YTOOLI KaXKIasd
KOMaHa Wrpana He 6odee OMHONO MaTdYa B JEeHbL W He 60Nee IBYX MaTded B TEUEHUE JHOOLIX TPEX THEU
IOAPAL. 3a KaKOe HauMeHbIee 9nucjao aHer Moxuo nposectu TypHup? (C. Tokapes, ApOCIaBCKUE TUCTAH-
[IUOHHBIE UT'PHI)



