LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKII BOM Ne4. 11.05.2022, MJIAJIIITA L TPYIIIIA
BBICIIIA Y JIUTA. BOU 3A 1-6 MECTA

1. [Tama paspesas kBajipar 2022 x 2022 na gomunomku. [locsie vero Bajgum paccrasiser B
KJIETKAX KaxKJ0il qomuHomKy dncia 1 wim —1 (B ABYX KJI€TKax OJHOI JOMUHOIIKE OJHO U TO
JKe qucsio0). Bagum ctpemuTest, 9T0ObI CyMMBI BO BCEX CTPOUKaX OBLIN 110 MOJYJ0 He Gosee k.
st kKakoro k oH MOXKET 9TO cleaTh He3aBuCcUMO oT [lammHoro paspesaHusi’?

2. BoBa BbIOpas OeckoHeuHOe MHOXKeCTBO S mesbix uncej. OH Ha3bIBAeT IEJI0€ HTHCIIO0
YUCMDLM, €CJIH OHO IIPEJICTABJISAETCS B BHJE CYMMbl HECKOJIBKHUX PA3JIMYHBIX YHCeJT U3 S
eJIMHCTBEHHBIM 00pA30M, U 2PA3HbLM B MPOTHBHOM Cjiydae (TO €CTb eC/in TPeJCTaBJIsAeTCsI
HECKOJIbKIMU Pa3HBIME CIIOCOOAMI I BOOOIIE He MpejicTaBsiercs ). JJokazkure, 9To Mps3HbIX
qucest 6o 0, 1mbo 6eCKOHEeUHO MHOIO.

3. JlokasKnTe, U4TO HE CYIECTBYeT HATYpaJbHbIX a,b > 10 Takux, 4rto a® +1:0% u b3 +1: a2

4. JIoe urpator B urpy. Ilepes HEMUI JIE?KUT KOJIOJIa U3 7 OJMHAKOBBIX KapT M OJIHA KapTa
«BapriBroit Korénoks. Ilepsrrit nrpok kiaagaéT BapeiBHoro Koréaka B J11000€ MeCTO KOJIOABI 110
cBOEMY BBIOODPY, & 3aTeM OHHU 10 OUYepejin JIeJAI0T XOJbl (HaunHaeT mepBbiii). KaxkpiM xomom
MOXKHO B3Th 7 wan 13 BEepXHUX KapT, U €CJIM Cpelu HuX ecTb B3pbiBHOII KOTEHOK — HY>KHO
I0JIOXKUTH €r0 B JII060e MECTO OCTaBIIeNcsT KOJIO/bI [0 CBOEMY BBIGOPY (IIPU 9TOM JPYTOil HIPOK
BUJIAT, KyJla MOJOXKIIN B3pbiBHOTO KOTEHKA). [IponrpeiBaer TOoT, KTO He MOXKET CJeJaTh XOI.
[Ipu kakoMm HambOOJIBIIEM N Y BTOPOIO UI'POKA €CTh BBIMTPHINIHAA CTPATErUsI !

5. [locyieioBaTe/ILHOCTD A1, A9, A3, - . . TAKOBA, YTO JIJIsI JIIOOBIX HATYPAJIbHBIX 17, 1 BHIIIOJIHEHbI
paBEeHCTBa

Amtn = Qy + Q@ — MmN U

2

Uy, = M2y, + N2 + 200,

Yemy MOKeT ObITH PaBHO dog22”!

6. Ha nocke Bemucano 2021 natypaasnoe uncio: 1011, 1012, ..., 3031. Ileta kaxkyio Mumny-

Ty BbIOMpaeT 3 HAIMCAHHBLIX Ha JOCKE YUCIa @, b U ¢, CTUpaeT UX, a BMECTO HUX IHIIET IUCJIO
] ’b7

W. JoKazKuTe, 9TO B TOT MOMEHT, KOIJIa Ha, JOCKE OCTAHETCsI POBHO OJHO YUCJIO, OHO OyJeT

MeHbIre 1.

7. Paccmorpum Bee 36-371eMEHTHBIE ITOJMHOXKECTBA MHOXKECTBa, U3 72 3jeMeHToB. MoxKHO J1n
X MOKPacuTh B 36 IIBETOB Tak, YTOOLI JIFOObIE JIBA OJHOIBETHBIX MHOXKECTBA UMEJIN XOTd Obl
Tpu O0IUX dJIeMeHTa?

8. B rpeyronbauke ABC ussectno, uro ZA = 120°, /B = 40°. Ha orpeske AC' ormeuena

touka M takasi, uro AB = AM. Ha upomomkenun croponbl AB 3a Touky A oTMedeHna TOUKa
N rakasi, uro ZAMN = 40°. Haiinure pesmauny yria ZBNC.



LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKII BOM Ne4. 11.05.2022, MJIAJIIITA L TPYIIIIA
BBICIIIA Y JIUTA, BO! 3A 7 MECTO. IEPBA 4 JIUTA

1. Hazopém mapy kierok Ha gocke 2021 x 2021 6auskumu, €cid OHU HAXOAATCS B OJHOM
CTPOKe Wn B OAHOM cTOJ1011e. CKOIBKIUMI CIIOCODAMHI MOYKHO 3aIlOJHUTH BCE KJIETKU TaOJIHIIbI
IIEJIBIMI TIHCJIAMI TaK, 9TOOBI B KayKJION KJIETKE CTOSIJIO KOJMYECTBO HEUETHBIX UMCEJI, HAXOs-
IUXCA B OJIM3KNX ¢ Hell KJeTKax?!

2. Hekoropble HATYpaJIbHBIE YKC/Ia OKPAIIEHbl B CUHUN IIBET, IPUIEM cpejin JIo0bix 100 mry-
IIUX TOJAPSJT HATYPAJbHBIX YHCE €CTh XOTsl Obl OHO cuHee. /loKaxkKuTe, 9TO MOXKHO BBIOpPATh

2110

100 cunmx yuces, He NPEBOCXOISAIIUX , BCE CYMMBI KOTOPBIX (10 OJIHOMY, IO JIBa, 110 TPU 1

T. 1., 1o 100) pasindnor.
3. JlokasKuTe, 9TO HE CYIIECTBYET HATYpaJbHbIX a,b > 10 Takux, 4rto a® +1:0% 1 b3 +1: a2

4. JIoe urpator B urpy. Ilepen HuMu Jjie;kuT KoJ1o/1a U3 1 OJMHAKOBBIX KapT M OJIHA KapTa
«B3pwiBhoit Korénok». Ilepsorit urpok kiaaér Bapeisnoro Korénka B j1iob0oe MECTO KOJIO/IBI IO
cBOEMY BBIOOPY, & 3aTeM OHHU 110 OUYepe/il JIeJA0T XOjbl (HaunHaeT mepblii). KaxKpiM xogom
MOXKHO B34Th 7 win 13 BEepXHUX KapT, U €CJIn CpeJin HUX ecThb B3pbiBHONT KOTEHOK — HYKHO
OJIOZKUTDH €r0 B JTI0O0E MECTO OCTABIIEHCsT KOIOMBI TT0 CBOEMY BBIOODY (IIPU 9TOM JPYTOif HTPOK
BUJIAT, KyJla MOJOXKIIN B3pbiBHOTO KOTéHKA). [IponrpeiBaer ToT, KTO He MOXKET CJeJaTh XOJI.
[Tpu kKakoMm HaMOOJIbIIEM N Y BTOPOI'O UI'POKA, €CTh BBIUIPHINIHAA CTpaTerus’?

5. [locemoBaTe/IbHOCTD A1, A9, A3, . . . TAKOBA, UTO JJIs JTIOOBIX HATYPAJTBHBIX 11, 1 BHITTOJTHEHbI
paBeHCTBa

Amtn = Gy + A —MN U

Amn, = mQan + n2am + 2a,,a,,.

Yemy MozKeT ObITh PABHO dogoo?!

6. Ha nmocke Bemucano 2021 natypaasnoe uncao: 1011, 1012, ..., 3031. Ileta kaxkyio Mumny-

Ty BbIOMpaeT 3 HaIMCAHHBLIX Ha JOCKE YUCIa @, b U ¢, CTUpaeT UX, a BMECTO HUX IIHIIET YUCJIO
in(a,b

W JokazKuTe, 9TO B TOT MOMEHT, KOIJIa Ha JJOCKE OCTAHETCsI POBHO OJHO YUCJIO, OHO OyJ1eT

MenbIre 1.

7. CymiecTByIOT JIl TaKie JIefCTBUTE/IbHBIE YNCIa @, b, ¢, ITO 3HAUEHHST TPEX BhIpaykeHuil abce,
ab—+bc—+ac, a+ b+ ¢, npyniye B 3TOM HMOPSAJIKE, TPEJICTABIAIOT U3 cebs TPHU MOCIeI0BATE/THHBIX
HATypaJbHBIX dnc/a’?

8. B Tpeyronbunke ABC usBecrso, uro ZA = 120°, /B = 40°. Ha orpeske AC' ormedena
touka M takasi, uro AB = AM. Ha nupogomkenun croponnl AB 3a Touky A oTMedena TOUKa
N rakast, uro ZAM N = 40°. Haitjure Besimauny yria ZBNC.



LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKII BOM Ne4. 11.05.2022, MJIAJIIITA L TPYIIIIA
BTOPA4 JINTA

1. HazoBéMm napy kjsierok Ha jocke 2021 x 2021 6audkumu, €cam OHU HAXOJATCS B OJIHOI
CTPOKE Wi B 0JIHOM cTOJiO1e. CKOJIBKUME CITOCOOAME MOXKHO 3allOJTHUTh BCE KJIETKU TabJIUIIBI
EeJIBIMI IUCIAMI TaK, YTOOBI B KaXKJI0H KJIeTKe CTOSI0 KOJTUIECTBO HEYETHBIX UNCEJI, HAXO/I-
MUXCsl B OJIM3KUX C Heil KjeTKax”?

2. HexoTopsle HATYpaJIbHBIE YHC/Ia OKPAIIEHBl B CHHUN I[BET, Ipu4éM cpen Jro0bix 100 ny-
MIX TOAPS HATYPaJIbHBIX YHCE eCTh XOTd Obl 0JJHO cuHee. /IoKaykuTe, YTO MOXKHO BBIOpATh
100 cunux uucen, He npesocxoasix 210 pee cymmbl KoTophix (110 0jHOMY, 10 JiBa, 110 TPU 1
T. 1., 10 100) pasindnbL.

3. ITyremecrBennuna AjimHa 1odObiBasia B n ropojax, n > 10, 1 B KaxKJ0M ropojie OHa Ky-
nuia 10 mapok. Muaamas cectpa Kapuna paszioKuia 3T MapKu 110 1. KOHBEpTaM, TOJIOKUB
B KaK/Ibli1 KOHBepT poBHO 10 Mapok. AjimHa xodeT coOpaTh MapKu KarKJ0ro ropojia B OT/Ie/Ib-
HOM KOHBepTe. KOHBEPTBI OTKPBIThI, MO?KHO CMOTPETH, KaKine MapKHU JIeyKaT BHYTPH. 3a OIHY
onepalinio AJimHa MOXKET TIOMEeHSITh MecTaMu JiBe Mapku. Jlokaxkure, 9To 3a 9n — 23 onepaiun
Asnna 00sg3aTe/IbHO CMOXKET JOOUThCS »KeJIaeMOoro.

4. Ha GeckoHedHOIT JIeHTe 1O TOpSJIKY HalncaHbl Bce crenenn asofiku 1,2,4,.... Ilera n
Banst jiesiaror xobl 1o ovdepen, HaunmHaeT Ilers. 3a oauH X0 MOXKHO CTEpPETh C JIEHTHI JIBA
PSIIOM CTOSIIUX YUCTIa U HA 9TO MECTO 3almcarh ux cymmy. Llenb Banum — momyanTs aBa unciia
Ha JIeHTe, KoTopble 6oJbine 1 u otmmdatores Ha 1. Jlokaxkure, uro [leTs MoxKkeT eMy IoMeIiaTh.

5. Ha okpyxuocTn or™meuenn 2022 ToUKM, 0jlHA U3 HUX KpacHas, a ocTajbHble — cuHue. Ko-
JId IlepeKpalinBaeT TOYKH, 3a OJIMH Pa3 MPO/JIeJbiBasd OJIHY U3 JIBYX OIEPaIuii:

1) BBIOpATH jiBE COCEJIHIE TOUKU OJTHOTO I[BETa U y 00enX U3MEHUTH IBET;

2) BBIOpATD JIBE TOYKU PA3HOTO IBETA, MEXK/Y KOTOPBIMI DOBHO OJIHA JIPyTasi TOUKA, U H3Me-
HUTH I[BET y 00enx.

Moxker mu Kosig yepes HeCKOJILKO TaAKUX ONepalinii oIy YuTh PACKPACKY, B KOTOPOIT KarKias
TOYKa UMEET IIBET, ITPOTUBOINOJIOKHBII N3HAYAJILHOMY !

6. CyIecTByIOT JI TaKKe JieificTBUTE/IbHbIE YNC/Ia a, b, ¢, 9TO 3HaUeHUs] TPeX BblparKeHuil abe,
ab—+ bc+ac, a+ b+ ¢, upymye B 3TOM HMOPSIKE, TPEJCTABIAIOT U3 ¢ebsl TPHU MOCIEI0BATE/THHBIX
HATYpPaJIbHBIX Ync/a’?

7. Bayrpu xBagpara ABCD pacnonoxennl ase Toukun P un (). Ilpu stom ZPAQ = 45°,
LQAD < 45°, BP =3, PQ =5, BP || @D. Haiijure jgyuny orpeska DQ.

8. Kpuopykuii 6apMmen pasjmBaeT JuMOHaJ| u3 JByX rpadunos o 100 kpyxkam. Ojnn
rpauH y HEro B MpaBoii pyKe, IPYroil B JIEBOIl, 1 OPYy/JIyeT OH MMH IO OYepei (HauuHas C
npasoit). [IpaBoii oH Beerja HaMBaeT B Kakyoo-HHOYIb Kpy:KKy 100 MJI JIUMOHA/A, & JIeBOH —
50 mu1. Ha KaxKayro m3 9TuX omepalnii OH Bcerga TpaTuT 1 ceKyHuy. V3HadajibHO B KaxKIoi
KpyzkKe Jnuoo 50 MJI TIMOHAIA, JTUOO MmycTo. bapMen Xo4deT Kak MOXKHO CKOpee JJOOUThCs TOro,
9TOOBI BO BCEX KPY2KKaxX CTaJI0 MOPOBHY JUMOHa/Ia. BepHO Ji, 9TO OH MOYKET rapaHTUPOBaHHO
ynouThest B 230 CEKYHII, HE3aBUCHMO OT M3HAYAIBHOTO KOJMUIECTBA MYCTHIX KPyzKek?! (Bamac
JMMOHaJIa B TpaduHax U 00beM KPyzKeK He OrpaHUIeHbl. )



LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKII BOM Ne4. 11.05.2022, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. IlyremectBennuria AyinHa mobdbiBaja B n ropogax, n > 10, 1 B KayKJOM TOpojie OHa KY-
nuia 10 mapok. Muianmast cectpa Kapwaa paszioKuiaa 3T MapKu M0 1. KOHBEPTaM, TOJIOKUB
B KayKJIbli KoHBepT poBHO 10 Mapok. AjimHa xodeT cobparTh MapKu KarKJ0ro Topojia B OT/Ie/Ib-
HOM KOHBepTe. KOHBEPThI OTKPBITHI, MOKHO CMOTPETH, KaKie MapKU JIEXKAT BHYTPHU. 3a OIHY
onepalinio AJHa MOXKET TOMEeHSITh MecTaMu jiBe Mapku. Jlokaxkure, 9To 3a 9n — 23 onepaiun
AunHa 00sg3aTe/IbHO CMOXKET JOOUTHCS »KeJIaeMOoro.

2. CKOJIbKUMHE CIIOCODAMI MOYKHO 3allCaTh B Psiji BCce HaTypaJbHble dncia or 1 10 2022 Tak,
qTo0bI Ji1s1 J1ioboro 1 < k < 2021 uu cymma 1epBbIX k ducesi, HU cyMma nociennnx 2022 — k
quceJ He Jleuiach Ha 37

3. Ha Oeckoneunoii jieaTe 1Mo MOpSJIKY Hanucanbl Bce crenenn asoiiku 1,2,4,.... Ileta n
Banst jienaror xoibl 1o odepen, HauumHaeT llers. 3a oauH X0 MOXKHO CTEpPETh C JIHTHI JIBA
PSIIOM CTOSIIUX YUCIa U HA 9TO MECTO 3almcaTh ux cymmy. Llenb Banum — momyanTs aBa unciia
Ha JieHTe, KoTopblie 6oJbine 1 u otymdaiores Ha 1. Jlokaxkure, uyro [lets MoxkeT eMy 1oMeniarh.

4. Ha oxpyzkHocTu ormedeHbl 2022 ToUku, oj/lHa U3 HUX KpacHas, a ocTajibHble — cunue. Ko-
JId IlepeKpallnBaeT TOYKH, 3a OJIMH Pa3 MPO/IeJblBasd OJIHY U3 JIBYX OIEPaIluii:

1) BBIOpATH jIBE COCEJIHIE TOUKU OJTHOTO I[BETa U y 00enX M3MEHUTH I[BET;

2) BBIOpATH JIBE TOYKU PA3HOTO IBETA, MKy KOTOPBIME DOBHO OJIHA JIpyTasi TOUKa, U H3Me-
HUTH I[BET y 00enx.

Moxker mu Kosig yepe3 HeCKOJILKO TaKUX OMepaliiii oIy YuTh PACKPACKY, B KOTOPOIT KarKias
TOYKA UMEET IIBET, ITPOTUBOIOJIOKHBII N3HAYAJILHOMY !

5. CymiecTBYIOT JI1 TPU TAKMX HATYPaAJILHBIX HEUETHBIX YUCIA 1, M U Kk, YTO BEPHO PABEHCTBO
(n+m)*+ (n+k)* = (k+m)*?

6. Ha Beuepunky Obuio npuranieno 60 vesnosek. [loBap B MeHIO TIPeJJIOXKII TTPUTOTOBUTD
KazKJIOMY 110 JiBa Kekca BecoM 120 r. On 3ampocut Ha cKiajie 5 KI' MyKH, HO B PE3Y/IbTATE OIMTHOKN
eMy JIOCTaBUJIN TOJIHLKO 2 KI. Tor/1a oBap YMEHBIIIT BeC KaxKI0ro KeKca Ha TPeTh 1 TPUKUHY!I,
CKOJIKO T'OCTeil He IPHUJET, 1I0cje Yero 3asgBU/I, 9YTO B 9TOM CJIydae Bce IHoJIydaT 10 KeKCy, a
OOJIBINTUHCTBO — JlaykKe 10 JiBa. Kakoe HamMmenblliee KOJUIECTBO TOCTel, 0 MHEHUIO TToBapa, He
npujier?

7. MoxHo Jin Kakoil-HuOy/Ib MPsIMOYTOJIbHUK pa3pe3aTh Ha 5 MPIMOYTOJbHUKOB C OJUHAKO-
BBIM OTHOIIIEHHEM OOJIbITNell CTOPOHBI K MEHbIIEH, TaK YTOObI HU Y KaKUX JIBYX U3 HUX He OBLIO
PaBHBIX 110 JIJINHE CTOPOH?

8. B uernipéxyrosibuuke ABCD cropoust BC' nu AD napaJiie/ibHbl, a JUaroHaJN lepeceKar-
forcst B Touke O. UzBectno, uro C'D = AO, BC = OD u CA — 6uccekrpuca yriaa BCD.
Haiinure Benmuauny yria ZABC.



