LVIII YPAJIbCKUUN TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNNU BOM Ne4. 11.05.2022
I'PVIIIIA CTAPT, BbICIITAZ JIUT'A, BOU 3A 1-4 MECTA

1. Jlan rpad. BoBa xoder 3ammcarh B KaKAyI0 BEPIINHY IIEJI0€ YUCJIO TaK, YTOOBI JIJIsI
JIIOOOIT BEPIIUHBI YUCJI0, 3aIMMCAHHOE B Heil, ObLJIO paBHO KOJWYECTBY COCETHUX C HEM
BEPIINH, B KOTOPBIX 3allMCaHO YeTHOe 4ucjao. Boa Hamresn y:ke 99 crocoboB 3ammcarhb
Tak 4yncsga. Odg3aTeJbHO JIM OH MOXKET HalTH ellé XoTd Obl OJUH CII0CO0?

2. Jlokazkure, 9TO HH JJId KAKOTO HATypaJIbHOrO 4yucya n ducaa 1, 2, 3, ..., 12n — 2
HeJIb3si pa30uTh Ha JBe IPYIIILI 110 61 — 1 9rces B KaxK10it TaKUM 00pa30M, YTOOBI CyMMa,
qHceJT B IIEPBOIT IPYIINE JeJUIach Ha CYMMY YHCEJ BO BTOPOil TpYyIIIIE.

3. ITama pazoma kBagpar 2022 x 2022 ma momuuomku. Ilocae gero Bagum mumer B
KaXKJIyIo KJIeTKy 9ucyo 1 mim —1 Tak, 9T1o0sl [ Kaxk o [lammHoit JOMUHOIKY Juc/ia,
CTOMAINIE B ee KJIeTKaX, ObLIM paBHBI. BaamMm xodeT, 9TOOBI CYMMBI BO BCEX CTPOYKAX
ObLIN 110 MOJYJIIO He OoJiee k. JIjisi KaKoro HauMeEHbIIIEro HATYyPaJIbHOIO k OH MOXKET 3TO
clesaTh BHE 3aBUCUMOCTH OT pasbuenus [lamm?

4. Hexkoropble HaTypaJibHbIE YNCJIa OKPAIEeHbl B CUHUN IIBET, IpudéM cpen Joobix 100
WIYIIAX TIOAPsT HATYPAJbHBIX YHUCEJT €CTh X0Ts OBl 0/1HO cuHee. /loKaxKuTe, 9TO MOXKHO
BeIOpaTh 100 cuaNX unces, me mpesocxonammx 219 Bce cyMMBI KOTOPBIX (o omHOMY,
10 J[Ba, 10 TpU  T. ., 10 100) pasjudHbI.

5. /IBoe urpator B urpy. [lepen numu Kosiosa u3 119 oMHAKOBBIX KApPT PyOAIITKOi BBEPX
u eme ofHa Kaprta «B3pbiBHoit KoreHok» (pybamku y Bcex KapT, BKIOYasi B3pbIBHOTO
Korenka, oquaakossie). [lepBoriit urpok kiaaaér Bapsisaoro Korernka pybarkoii BBepX B
JI000€ MECTO KOJIOJBI 10 CBOEMY BBIOODY, a 3aTeM OHH IO OYepeH JeIa0T XOabl (Hadu-
HAET MePBBIiT). KaKIpiM X0M0M MOYKHO B34Th 7 Wn 13 BEpXHUX KapT, U €CJIU CPEJId HUX
ecTb B3pbiBHOI KOTEHOK — HYXKHO TOJIOXKHUTH €r0 B JIIOOOE MECTO OCTaBIIENCsST KOJIOIBI
110 CBOEMY BBIOOpY pyOalkoii BBepx. IIpourpriBaer ToT, KTO HEe MOXKET CIeJaTh XOI. ¥
KOT'O U3 UTPOKOB €CTh BBIMI'PBIIITHAS CTPATETUsI?

6. HarypaabHoe 4mcio n He JeInTcs Ha m? HU [ KaKOro HaTypajabHoro m > 1. Us-

BecTHO, uTo N mMeer posHo 21%0 nemmreneit. Kaxoe Hanbombinee KOJIMIECTBO JeIATEIEH
N MOXKHO BBIOpaTh TakK, YTOOBI JIJIS JIFOOBIX JIBYX BBIOPAHHBIX JIeJUTesel a m b duciio
a’® + ab — n He FBJIAIOCH KBAJIPATOM IIEJIOT0 Yuca’?

7. MoXXHO Jn TI0 KPYTy pacCTaBUTD 17 HATYPAJbHBIX YHCE]T TAKUM 00Pa30M, YTOOBI CyM-
Ma BCEX 3TUX YHUCEJI He JieJIUJIach Ha 17, a JiJIsd JII0OOTO YHMCJIa CyMMa KaKUX-TO HECKOJIb-
KiX (BO3MOXKHO OJ[HOTO, HO MeHbIIe 17) 9ducesi, CTOSIINUX MO O YaCOBOI CTpeJIKe,
HaYMHAA C 9TOI0 YHUC/Ia, Jieujach Obl Ha 177

8. Kpupopykuii bapmen paszymBaeT JUMOHAI 13 AByX I'padunos no 100 kpyxkam. Ogux
rpaduH y HEro B IpaBoii pyKe, APyroil B JIEBOI, U OPYJLyeT OH UMU IO oYepein (HadnHAasl
¢ npasoii). IIpaBoit oH Bcerya HaaMBaeT B Kakyro-HUOYIb KPyKKy 100 MJT TUMOHAIA, &
seBoit — 50 Mu1. Ha Kaxkayro m3 3Tux omeparuii o Bcerja TpaTuT 1 cekynay. M3nadannb-
HO B KaKJ0I KpyxKkKe Jimoo 50 Mj1 JIuMOHa/1a, U0 1mycTo. bapMeH xodeT Kak MOXKHO
cKopee JIOOUThCsI TOTO, 9TOOBI BO BCEX KPY>KKaX CTAJ0 HOPOBHY JHMOHaJa. BepHOo Jin,
9TO OH MOYKET TapaHTUPOBAHHO VJIOXKUTHCA B 230 ceKyH/I, HE3aBUCUMO OT M3HAYAJIBHO-
ro KOJIMYECTBA IyCTHIX Kpy»Kek! (3amac JuMoHaa B rpaduHax u 00beM KPY:KeK He
OIpAHUYEHBI. )



LVIII YPAJIbCKUUW TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNU BOM Ne4. 11.05.2022
I'PVIIIIA CTAPT, BbICIITAZ JIUT'A, BOUN 3A 5-8 MECTA

ITIEPBAA JIUTA, BOU 3A 1-8 MECTA

1. Ha okpy:kuocTu orMedenbl 2022 TOYKHU, OJTHA M3 HUX KpacHas, a OCTAJbHbIE — 3e-

Jenble. KoJisg mepekpammBaeT TOYKH, 38 OJUH pa3 MPOJIesIbiBasi OJHY U3 ABYX OIIePAaIlii:

1) Beibparb /1Be TOUKHU OJHOTO IBETA, MEXK/IY KOTOPBIMU HET JIPYTHUX TOYEK, U y 0OEmX
U3MEHUTD IIBET HA TMPOTUBOIIOJIOXKHBIN.

2) BeibpaTh jBe TOYKH PA3HOIO IBETa, MEXK/Iy KOTOPBIMU PDOBHO OJTHA JIPyTasi TOYKA,
1 y 00erX M3MEHHUTH IIBET Ha IPOTUBOIIOJIOKHBIM.

Mozxet yim Kosist 9epe3 HeCKOJIbKO TaKUX OIepaIldil MOJIyIuTh PAacKPacKy, B KOTOPOIi
KazKJdasi TOYKa UMeeT IIBeT, IIPOTUBOIOJIOXKHBIA N3HATAJILHOMY !

2. JlokaxkuTe, 9TO HU JJId KAKOT'O HATypaJbHOrO ducjaa n qucaa 1, 2, 3, ..., 12n — 2
HeJIb3s Pa30UTh Ha JiBe IPYHIIBI 10 6n — 1 Ymces B KaxK/10if TAaKUM 00pa30M, YTOOBI CyMMa,
4qmceJT B IIEPBOIT TPYIIIIe JeJINJIacCh Ha CYMMY YHCEeJ BO BTOPOil TpYyIIIIE.

3. MoxkHO Jin KaKOii-HUOY/Ib TPSIMOYTOJIbHUK Pa3pe3aTh Ha b TPIMOYTOJLHUKOB C OJIH-
HaKOBBIM OTHOIIIEHUEM OOJIbIIENl CTOPOHBI K MEHbBINEll, TaK 9TOObI HU Y KaKUX JIBYX U3
HUX He OBLJIO PABHBIX 10 JIJTUHE CTOPOH?!

4. Hexkoropble HaTypaJibHbIE YNCJIa OKPAIEHbl B CUHUN 1IBET, IpudéM cpein Jroobix 100
WIYIIAX TOAPs] HATYPAJbHBIX YHUCEJT €CTh X0Ts OBl 0/1HO cuHee. /lokaXuTe, 9TO MOXKHO
BeIOpaTh 100 cuaNX unces, me mpepocxonamux 2129, Bce cyMMBI KOTOPBIX (o omHOMY,
10 J[Ba, 10 TpU U T. ., 10 100) pasjudHbL.

5. /IBoe urpator B urpy. [lepen numu Kosioa n3 119 ouHAKOBBIX KApPT PyOAIITKOi BBEPX
u eme oiHa Kaprta «B3pbiBHoit KoreHok» (pybaimku y Bcex KapT, BKJIOYasi B3pBIBHOTO
Korenka, oquaakossie). [lepsoriit urpox kiaaaér Bapsisaoro Korernka pybarkoii BBepX B
JF000€ MECTO KOJIOJBI IO CBOEMY BBIOODY, a 3aTeM OHH IO OYepeH JeIa0T XOAbl (Hadu-
HAET MePBBIiT). KaKIpiM X0M0M MOYKHO B34Th 7 WK 13 BEpXHUX KapT, U €CJIU CPEJIA HUX
ecTb B3pbiBHOI KOTEHOK — HY2KHO TIOJIOXKHUTH €r0 B JIFOOOE MECTO OCTaBIIENCsST KOJIOIbI
110 CBOEeMY BBIOOpY pyOalkoii BBepx. IIpourpriBaer TOT, KTO HEe MOXKET CIeJaTh XOI. ¥
KOT'O M3 UTPOKOB €CTh BBIMI'PBIIITHAS CTPATETUsI !

6. HarypasbHoe uncio n > 1 He JeauTcsa Ha m? HU U1 KAKOTO HATYpaJbHOro m > 1.

Bepno 1, uTo 11 JIFOOOTO TAKOTO N BCETa MOYXKHO BBIOPATH IMOJOBUHY BCEX €0 JIeJIN-
TeJteil TaK, YTOOBI JJIs JTIOOBIX JIBYX BBIOPAHHBIX JeiuTescH a u b uncio a® + ab + n He
SIBJISIJIOCh KBaJIPATOM HATyPaJIbHOTO ducja?

7. MoxHO Ji TI0 KPYTy pacCTaBUTD 17 HATYPAJLHBIX YUCE]T TAKUM 00pPa30M, YTOOBI CyM-
Ma BCEX 3TUX YHUCEJI He JieJIUJIach Ha 17, a I JII0OOTO YHMCJIa CyMMa KaKUX-TO HECKOJIb-
KIX (BO3MOXKHO OJ[HOTO, HO MEHbIIe 17) ducesi, CTOSIINUX MO O YaCOBOI CTpEJIKe,
Ha4YMHAA C 9TOTO YHUC/Ia, Jeaujiach Obl Ha 177

8. Kpupopykuii 6apmen pazimBaeT JUMOHAT 13 AByX I'padunos no 100 kpyxkam. OmguH
rpaduH y HEro B IpaBoii pyKe, APYroil B JIEBOI, U OPYJIyeT OH UMU IO oYepe i (HadnHAasI
¢ npasoii). IIpaBoit on Bcerja HaaMBaeT B Kakymo-HUOYIb KpyzKKy 100 MJ1 TUMOHAIA, &
seBoit — 50 mu1. Ha kaxkyro m3 3Tux omeparuii oH Beerja TpaTuT 1 cekynay. V3nadanb-
HO B KaKJ0I KpyxKKe Jimoo 50 MJT JTUMOHa/ A, JU00 IycTo. bapMeH xXodeT Kak MOXKHO
cKopee JI00OUThCsI TOTO, 9TOOBI BO BCeX KPY»KKaX CTAJ0 HMOPOBHY JHUMOHaIa. BepHOo Jin,
9TO OH MOYKET TapaHTHPOBAHHO VIIOKUTHCSA B 230 cCeKyHJI, HE3aBUCUMO OT M3HAYAJHHO-
ro KOJIMYECTBA IyCTHIX KpyKek? (3amac JuMoHaa B rpaduHax u 00beM KPY:KeK He
OIpAHUYEHBI. )



LVIII YPAJIbCKUUN TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNU BOM Ne4. 11.05.2022
I'PVIIIIA CTAPT, BTOPAZ4 JINTA

TPETHA JIUTA, BOU 3A 1-2 MECTA

1. Ha okpy:kHOCTH OoTMedeHbl 2022 TOYKM, OJTHA U3 HUX KpacCHas, a OCTAJbHbIE — 3e-

Jenble. KoJiss mepekpamnmBaeT TOYKH, 38 OJUH pa3 MPOJIeIbIBasi OJHY U3 ABYX OIIePaIlii:

1) BeibpaTh /1Be TOUKHU OJHOTO IBETA, MEXKIY KOTOPBIMU HET JIPYTHUX TOYEK, U y 0OEmX
U3MEHUTH IIBET HA IMPOTUBOIIOJJIOXKHBIN.

2) BeibpaTh jBe TOYKH PA3HOIO IBETa, MEXK/Iy KOTOPBIMU DOBHO OJTHA JIPyTasi TOYKA,
1 y 00erX M3MEHHUTH IBET Ha IPOTUBOIIOJIOXKHBIM.

Mozxet jim Kosist 9epe3 HeCKOJIbKO TaKUX OIepaIldil MOJIyIuTh PAaCKPacKy, B KOTOPOIi
KasKJdasi TOYKa UMeeT IIBeT, IIPOTUBOIOJIOKHBIA N3HATAJILHOMY !

2. Jlokazkure, 9To yucaa 1, 2, 3, ..., 22 Heab3s pa3dbuTh Ha JiBe Ipynubl o 11 yucen
B KaXKJIOM TaKUM OoOpa3oM, ITOOBI CyMMa UHCEJI B IEPBOH IPYIIe AeJNIacCh Ha CYyMMY
YuceJ BO BTOPOU I'pylIle.

3. MoxkHO Jin KaKOii-HUOY/Ib TPSIMOYTOJIbHUK Pa3pe3aTh Ha b IPSIMOYTOJBHUKOB C OJIH-
HaKOBBIM OTHOIIIEHUEM OOJIbIIENl CTOPOHBI K MEHbINEll, TaK 9TOObI HU Y KAaKUX JIBYX U3
HUX He OBLJIO PABHBIX 10 JIJTUHE CTOPOH?!

4. Moxer qu y xaxkgoro n3 100 moapsisi uayIux HATYPaJbHBIX YHCEJI CyMMa, P
ObITH He KpaTHO# 137

5. JIsoe urpator B urpy. llepes numu xkoaoga n3 99 oanHAKOBBIX KapT pyOaIlKoil BBEPX
u eme oxHa KapTta «BapbBroit Korenoks» (pybamkn y Bcex KapT, BKJIOUYasi B3pBIBHOTO
Korenka, oguaakossie). [lepsorit urpok kiagaér Bapeisaoro Korenka pybarkoit BBepx B
JI060€e MECTO KOJIOZBI TI0 CBOEMY BBIOODY, & 3aTeM OHU TI0 OYePe/In JIeJIaf0T XOIbl (Hadu-
HAeT MepBbIii). KaxKpiM X010M MOYKHO B34Th 7 Wi 13 BEPXHUX KapT, U €CJIU CPeJId HUX
ectb B3poiBHOI KOTEeHOK — HY?KHO IIOJIOKUTH €ro B JII000€ MECTO OCTABIIEHCs KOOI
110 CBOeMY BBIOODY pyOalKoit BBepx. lIpourpsiBaer ToT, KTO He MOXKeT cesarh xoa. KTo
13 UTPOKOB CMOKET 0DecIiednTh cebe 1mode/1y BHE 3aBUCUMOCTH OT XOJIOB COIIEPHUKA!

6. HarypaJsbHoe unciio n > 1 He JesuTcd Ha m? HI I KAKOTO HATYPAJbHOTO m > 1.

Bepno sn, uTo jij19 J11000TO TAKOTO 71 BCETa MOXKHO BBIOPATDH IMOJIOBUHY BCEX €r'0 JIeJIU-
TeJlel TaK, YTOOBI IS JIOOBIX JIBYX BBLIOPAHHBIX JesmTesieil a u b aucio a? + ab + n He
SIBJISITOCH KBA/IPATOM HATYPAJHLHOTO TUCIA?!

7. MoxxHO i1 TI0 KPyT'y paccTaBuTh 143 HaTypasbHBIX YHCJIa TaKUM 0Opa30M, YTOOBI
CyMMa BCEX 3THUX 4YHCeJl He Jeaumaach Ha 143, a jjs JIF000T0 Ymucjia CyMMa KaKHX-TO
HECKOJIbKUX (XOTsi ObI OJHOrO, HO MeHbIne 143) ducesi, CTOSIIMX MOAPS] MO YACOBOIL
cTpeJiKe, HaUnHas C 3TOr0 YHCJ/Ia, Jejnaach Obl Ha 1437

8. Kpuopykuit bapMen paziuBaeT JuMoHa T u3 JIByX rpacdunos o 100 kpyxkam. Oaun
rpacduH y HEro B IpaBoii pyKe, APYroil B JIEBOI, U OPY/IyeT OH UMU O odepein (HadnHAasI
¢ npasoii). IIpaBoit on Bcerma HaaMBaeT B Kakyo-HUOYIb KPyKKy 100 MJ1 TUMOHAIA, &
seBoit — 50 mu1. Ha kaxk1y1o u3 3Tux ornepanuii oH Bcerja TpaTtuT 1 cekynay. Vznadasinb-
HO B KaxKJOil Kpy»kKe jiubo H0 My JuMOHA A, JUOO ImycTo. BapMeHn xodeT Kak MOYXKHO
cKopee JOOUThCA TOTO, YTOOBI BO BCEX KPY2KKaX CTAJIO TMTOPOBHY JIMMOHaIa. BepHO Jin,
YTO OH MOKeT rapaHTUPOBAHHO YJIOXKUTHCcA B 200 ceKyHJI, He3aBUCUMO OT M3HAYAJbHO-
ro KOJIMYECTBA IyCTHIX KpyKek! (3amac JuMoHaa B rpaduHax U 00beM KPYKEeK He
OrDaHUYEHBI. )



LVIII YPAJIbCKUUN TYPHUP FOHBIX MATEMATUKOB. Kupos, 05.05-11.05.2022
MATEMATNYECKNU BOM Ne4. 11.05.2022
I'PVIIIIA CTAPT, TPETbA JIUTA

1. EcTp vameunbie Bechl 1 4eThbipe TupbKu. Ha rupbkax ykazansl maccel 10T, 11 1, 12 1
n 13 r, mpuyém u3BeCTHO, UTO 13-rpaMMoOBas TUPbKa MepPeIryTaHa ¢ OHON U3 OCTAJIbHBIX.
3a Kakoe HaMMeHbIIlee YUCJI0 B3BEIIUBAHUIT MOXKHO HalTH 13-rpaMMOBYIO TUPBHKY?

2. Jlokazkure, 9To yucaa 1, 2, 3, ..., 22 Heab3sa pa3dbuTh Ha JiBe Ipynubl o 11 uucen
B KaXKJIOM TaKuM O0Opa3oM, ITOOBI CyMMa YHCEJI B IEPBOU IPYIIE AEJINIACh Ha CYyMMY
YuceJl BO BTOPOU I'pyIIIe.

3. KiteruaTslit npAMOyro/bHUK R pa3zpe3an 10 JIUHUAM KJIETOK Ha O IPAMOYTOJIbHUKOB
TaK, YTO HU y KaKUX JBYX HET OJMHAKOBBIX CTOPOH. MozxkeT ji mioma b R ObITh MeHbIIIe
757 (KBajpaT TOXKe cUnTAETCSI MPSMOYTOJIBHUKOM. )

4. Mozxer 1 y Kaxkaoro u3 50 moapsia WYX HATYPAJIbHBIX YHCeI CyMMa U@ ObITH
He KpaTHoit 137

5. JIoe urpatot B urpy. llepes numu Koaona n3 99 oanHaAKOBBIX KapT pyOaIlIKoil BBEPX
u eme ofHa KapTta «B3apeBroit Korenoks» (pybamkn y Bcex KapT, BKJIOUYasi B3pBIBHOTO
Korenka, oguaakossie). [lepsoiit urpok kiagaér Bapeisaoro Korenka pyb6arkoii BBepx B
JI060€e MECTO KOJIOZBI TI0 CBOEMY BBIOODY, & 3aTeM OHU TI0 OYepPe/ N JIeJIafoT XOIbl (Hadu-
HaeT MepBblii). KaxKIpiM X010M MOYKHO B3Th 7 WK 13 BEPXHUX KapT, U €CJIU CPeJId HUX
ectb BapoiBHOII KOTeHOK — HY?KHO IIOJIOKUTH €r0 B JII000€ MECTO OCTABIIEHCs KOOI
110 CBOeMy BBIOODY pyOalikoit BBepx. lIpourpbsiBaer ToT, KTO He MOXKeT caesarh xo1. KTo
13 UTPOKOB CMOKET 0DecIiednTh cebe 1mode/1y BHE 3aBUCUMOCTH OT XOJIOB COIIEPHUKA!

6. B psan Beimucano 8 Tpoek. IIpum momomu 3HaKoB +, —, X, : U CKOOOK IIOJIydUTE
BbIpazkenue, paproe 2022. Hampuwmep, (3 x 33 — 33 — 33) : 3 = 11,

7. Heckonbko apy3eit urpaJm B maiku. VmMest Bcero oguH KOMILJIEKT IIAaIleK, OHU IIPHU-
JIEPKUBAJIICH TAKOT'O MOPSIKA: BHINTPABIIUI OUePeIHYIO MapPTHUIO IPOITYCKaJ POBHO JIBE,
a IPOUTPABIINII — POBHO YeThIpe ciemyiomue napTur. CKOJIBKO MOIJIO OBITH UTPOKOB,
ecJii chirpajn ouu Xord Obr 100 mapTumit?

8. B mkoabnoit cetn 10 kommbioTepoB. HekoTopble mapbl KOMIILIOTEPOB CBIA3AHbBI JIPYT C
JIpyroM poBosioM (He GoJiee, deM ofHIM ). Beero ucnonb3osano 36 mpoBomos. K koMmiibio-
Tepy JAUPEKTOPa IMIKOJIbI MOJIXOIUT OOJIbIllee, YeM K JIIOOOMY JIPYTOMY, YHMCJIO TTPOBOIOB.
CKOJIbKO TIPOBOIOB MOJXOIUT K KOMIIBIOTEDPY JTUPEKTOpa’



