LVII YPAJIbCKUN TYPHUP IOHBIX MATEMATUKOB. KAPOB, 25.10 — 30.10.2021
MATEMATNYECKHUU BOU Ne2. 27.10.2021
I'PVYIIITIA CTAPT, BBICIITA L JINTA

1. Ha o3zepe o kpyry pacmosiozkenbl 23 kamusi. Ha Hux cupst 22 asarymkn (Ha HEKOTO-
PBIX KAMHSIX MOXKET CHJIETh HECKOJIBKO JIATYINEK ), IPOHYMEPOBaHHbIe Yucaamu 1, 2,.. .,
22 (KaxKJi0e YUCJIO BCTPEeYaeTCsl POBHO OJIMH pa3). KaxK 1yt MUHYTY BCe JISTYIIKA Tpbira-
IOT 110 CJIEJIYIONIEMY IIPaBUJIIY: JIATYIIIKA HOMED ¢ IPbITaeT POBHO HAa ¢ KAMHEI 110 9acOBO
cTpesike (HalpuMmep, JISITYIIKa ¢ HOMEpOM 22 TPBITAeT Ha CJIEIYIONIN IPOTUB IacOBOil
CTpeJiIKU KaMeHb). JlokaxKnuTe, 9T0 B KaKOW-TO MOMEHT He MeHee 6 KamHel OymayT CBO-
OOJTHBI OT JIATYIIIEK.

2. Ha mocke 50 x50 crout xpomasi Jaabsi. 3a OAUH XOJ, OHA MOKET CMEeIIAaThC TOJIBKO 10
TOPU30HTAJIN WJIM TOJIBKO MO BEPTHUKAJIM, IPUYIEM IIEPBBIM CBOUM XOJIOM OHA CMEIIaeTCHd
Ha OJHY KJIETKY, BTOPBIM — Ha JIBE€, TPETbUM — Ha TPHU, Y€TBEPTHIM — Ha YeThIPE, 3aTeM
OIIATH Ha OJIHY, JIBE, TPHU, YeThIpe W Tak jaJiee. MOXKHO i1 BBIOPpATH KJIETKY Ha JIOCKE
TaK, 9TOObI HAYaB C HeE, JiaJbsd MorJa 3a 2499 X00B ITOCETUTH KaXKJIYIO0 KJIETKY JIOCKU
POBHO OJTH pa3?

3. HazoBeM MHOXKECTBO HATYPAJbHBIX YUCEST NEPECMAHOB0YHDIM, ECITH TS JTIOOBIX JIBYX
YHCeJT U3 3TOI0 MHOXKECTBA MOXKHO TaK IMEPeCTaBUTH MU(PHI B KBaJIpaTe OJTHOIO U3 HUX,
9TOOBI MOJTy9IHJICsS KBajpaT Broporo. Hampumep, muoxkecrso {13,14,31} — nepecrano-
BouHOe, Tak Kak {132,142 312} = {169,196,961}. Ho {119,121} — HE nepecranosou-
Hoe, Tak Kak 1192 = 14161 n 1212 = 14641 mMeror onmHAKOBbIe HAGOPHI UMD, HO
eJIMHUIIBI BCTPEYAIOTCS pasHoe yuciio pa3. CyliecTByeT Jin IepecTaHOBOYHOE MHOXKECTBO
u3 100 pa3jmIHBIX HEIETHBIX TUCE !

4. Harypaabpable uncia a1 < as < ... < @, JaIOT pa3JudHble OCTATKU ITPH JAeJIeHUN Ha,
n. OKa3a/Ja0Ch, 9TO IUCIA A1, Gy — A1, A3 — A2, ..., Gy — Qp_1 TAKIKE JTAIOT PA3IAIHLIE
OCTATKM IIPHU JeJeHun Ha n. IIpyn Kakux n Takoe MOIJIO CJYIUThCS !

5. Ilo xpyry crogar 100 kpacubix n 100 cuHIX TOYEK B HEKOTOPOM Iopsiake. ITapa Todek
OJ/THOT'O TIBE€TA HA3BIBACTCH UHMEPECHOT, €CIU MEXKy HUMU WIN 8, WA 9 JIPyrux TOYEK.
KakoBo HanmMeHbIIIee BO3MOXKHOE KOJIMIEeCTBO MHTEPECHBIX map?

6. B kaxkoit kjerke Tabauibl 7 X 7 crouT unciio 1 mam —1. s KaxKIoil CTpOKu u
KaxKJIOr0 CTOJIOIA ITOCUUTAJIN CYMMY YHCeNI, CTOSINX B HUX. OKa3aJ10Ch, YTO IPOU3BE/Ie-
HHe 3TuX 14 cymm orpunareabHo. Kakoe HanboJibiliee 3HaYEHNE MOXKET MPUHUMATD 3TO
npoun3BeieHue”’

7. Moxno iu kakjaoe us uncea 1, 2, ..., 2021 okpacutb B ojiuH u3 11 MBETOB TaKUM
obpazom, 9TOOBI BCe IBETa MPUCYTCTBOBAJIN U HUKAKHE TPU PA3JIMIHbIE HATYPAJbHbBIE
qucya Buga (a,b,a + b), ve npeBocxomsitue 2021, He ObLIM OBl MOKPAIIEHBI B TPU pa3-
JIMIHBIX IIBeTa!

8. B mkosie 30 yuennkos. OHE 3allUCAINCh B HECKOJIBKO KPYZKKOB (KPYZKKOB XOTsI ObI
TPH), TIPUYIEM JIJIst JTIOOBIX TPEX KPYKKOB €CTh ITKOJBHUK, KOTOPBIi MMOCEIIaeT BCe TPH.
Jokazkute, 9T0 MOKHO BbIOpaTh 10 IMIKOJBHUKOB TaKUM 00Pa30M, YTOOBI CPEJIN HUX ObLI
XOTs ObI OJIMH IIPEJICTABUTEb KaXKJI0I0 KPYIKKA.



LVII YPAJIbCKUN TYPHUP IOHBIX MATEMATUKOB. KAPOB, 25.10 — 30.10.2021
MATEMATNYECKHU BOUM Ne2. 27.10.2021
I'PVIIITIA CTAPT, ITEPBAZ4 JIUTA

1. KBagpar M0KHO pa3pe3aTh Ha TPU MPIMOYTOJbHUKA, MEPUMETP KayKJI0T0 U3 KOTO-
pBIX paBeH 15 cM, a MOXKHO pa3pe3aTh Ha TPU NPIMOYTOJbHUKA, MEPUMETPHI KOTOPBIX
OJITMHAaKOBBIEe, HO Jpyrue. Kakue?

2. Ha pocke 50 x 50 crout xpoMmas JiaJdbsi. 3a OIMH X0/ OHA MOXKET CMEIIAThCS TOJIHKO
110 TOPU3OHTAJIA WJIX TOJIBKO II0 BEPTUKAJM, IIPAYEM IIEPBBIM CBOUM XOJOM OHA CMeIIa-
eTcsl Ha JII000e HeYeTHOe UHCJIO0 KJIETOK, BTOPBIM — Ha JI000e YeTHOe YHCJIO KJETOK,
TpeTbUM — CHOBa Ha Ji000e HeueTHOe, YeTBEPTHIM — CHOBa Ha J000e YeTHOe, U TaK
najee. MoXXHO i1 BRIOpaTh KJIETKY Ha JOCKe Tak, YTOObI HadaB C HeE, JiaJlbd MOIJIA 34
2499 X0/I0B TTOCETUTH KazKIyI0 KJIETKY JOCKA POBHO OJIUH pa3?

3. HazoBeM MHOKECTBO HATYPAJIbHBIX YUCET NEPECMAHOBOYHDIM, €CIN JIJIsd JTIOOBIX IBYX
qHCeJI U3 9TON0 MHOXKECTBa MOXKHO TaK IePecTaBUTh MU(MPHI B KBaIpaTe OIHOIO U3 HUX,
9TOOBI MOJIy9HJICsS KBajpaT Broporo. Hampumep, muoxkecrso {13, 14,31} — nepecrano-
BouHOe, Tak Kak {132,142 312} = {169,196,961}. Ho {119,121} — HE nepecranosod-
Hoe, Tak Kak 1192 = 14161 u 1212 = 14641 umeror oauHaKoBbIe HAOOPHI nudpP, HO
€JIMHUIIBI BCTPeYaloTCst pa3Hoe 4nucjo pas3. CyIiecTByeT Jiu IIepecTaHOBOYHOE MHOXKECTBO
3 100 pa3/IMIHbIX ducesI?

4. Harypaapable uncia a1 < as < ... < G, JaOT Pa3JddHble OCTATKU ITPHU JAEJICHUN Ha,
n. OKazaJoCch, YTO UHUCIA A1, Ao — A1, A3 — A2, ..., Ay — OQp_1 TAKXKE TAIOT PA3JIUIHBIE
OoCTaTKU TIpH JejieHnn Ha n. [Ipn KaKux n TakKoe MOIJIO CJIYIUThC !

5. Ilo xpyry crosaT 50 KpacHbx 1 50 CMHUX TOYEK B HEKOTOpPOM Topsake. Ilapa Todek
OJITHOTO TIBE€Ta Ha3BbIBAETCS UHMeEpPecHOol, eCIM OHU CTOAT WU PAJ0M, WU YUepe3 OHY.
KakoBo HamMeHbIIIee BO3MOXKHOE KOJIMIECTBO MHTEPECHBIX Hap?

6. B kaxkoit kyerke Tabauiibl 7 X 7 crouT umciio 1 mian —1. st KaxKIoil cTpoKu u
KasKJIOr0 CTOJIOIA ITOCUUTAJIN CYMMY YHCeNI, CTOSIINX B HUX. OKa3aa0Ch, YTO IPOU3BE/Ie-
Hue 3Tux 14 cymm orpunareabHo. Kakoe HanboJibiee 3HaYEHNE MOXKET IPUHUMATD 3TO
npou3BeieHne”’

7. Moxno i kaxkaoe us umcea 1, 2, ..., 2021 okpacutb B ojuH u3 11 IBETOB TaKUM
obpa3oM, YTOOBI BCe IIBETa MPUCYTCTBOBAJIA W HUKAKNIE TPU PA3INIHBbIE HATYypaJbHBIE
gucya Buga (a,b,a + b), He mpeBocxosmue 2021, He ObLIM OBl TOKPAIIEHBI B TPU Pa3-
JIMIHBIX IIBeTa”!

8. B mikose 30 yuenukoB. OHE 3aIIiCAJIUCHh B HECKOJIBKO KPY2KKOB, IIPUIEM J1JIsI JTIOOBIX
TIByX KPY?KKOB €CTb ITKOJIbHUK, KOTOPBI mocemaer 0b6a (Bcero Kpy»KKOB XOTsI ObI J1Ba).
Jokazkute, 9T0 MOKHO BBIOPATh 15 IMIKOJIBHUKOB TaKUM 00Pa30M, YTOOBI CPeJIr HUX ObLI
XOTs ObI OJIMH IIPEJICTABUTEIH KaXKI0I0 KPYIKKa.



LVII YPAJIbCKUN TYPHUP IOHBIX MATEMATUKOB. KAPOB, 25.10 — 30.10.2021
MATEMATNYECKHU BOUM Ne2. 27.10.2021
I'PVIIITIA CTAPT, BTOPAZ4 JINTA

1. KBagpar M0KHO pa3pe3aTh Ha TPU MPIMOYTOJbHUKA, MEPUMETP KayKJI0T0 U3 KOTO-
pBIX paBeH 15 cM, a MOXKHO pa3pe3aTh Ha TPU NPIMOYTOJbHUKA, MEPUMETPHI KOTOPBIX
OJITMHAaKOBBIEe, HO Jpyrue. Kakue?

2. Ha mocke 12 X 12 crout xpoMmas JIaJabsi. 3a OJIUH X0 OHA MOKET CMEITaThCsI TOJIHKO II0
TOPU30HTAJIN WA TOJIHKO 0 BEPTUKAJM, TPUIEM B KarKJIBIM CBOM HEUYETHBIN XOJI J1aIbs
CMeIIaeTCsi Ha OJHY KJIETKY, a B KaXKJIbIil 4eTHBbIN xo1 — Ha jBe. CuuTaeTcs, YTO IIPHU
X0/e Ha JIBe KJIETKN OHa IIOCEIIaeT W Ty KJIETKY, KOTOPYIO Hepenpbiraysia. Ha kaxumx
IIOJISIX MOXKET CTOSITh XpOoMasl JIaJIbs B HadaJie, 9TOObI OHA MOTJIa ODOMTHU KaxKJIoe II0JIe
JIOCKH, He II0CeIasi HU OJHY KJIETKY JIBaXKIbI?

3. Ausa u Bens urpator B urpy. Ilepen aumu nBe Kyuku crnimuek: B mepsoit 100 crimyex,
Bo Bropoit 200. Urpoku mo odepenu (Haunuaer AHsi) TOJKHBI Oparh 1 min 2 CIUYKA U3
6osibineil Ky4uku (ecim B KydKax CIUYeK MOPOBHY — u3 Jjitoboii). IIpourpeiBaer ToT, KTO
HE MOXKeT c¢JeiaTh X0/, KTo MmoxkeT obeciieanTh cebe 1modery?

4. Harypaabubie aucia a1 < ag < ... < a1 JAIOT Pa3/ITIHbIe OCTATKU ITPU JIeJICHUN
Ha 11. MoxKeT i1 Tak CJIYIUTHCS, YTO YUCTA A1, Gy — A1, A3 — G2, ..., G11 — Q19 TAKIKeE
JTAIOT pas3/IMIHble OCTATKU IIPHU JejleHnn Ha 117

5. Ilo kpyry croaT 50 KpacHbIX 1 50 cMHUX TOYeK B HEKOTOpoM mopsake. Ilapa Todek
OJTHOT'O IIBETa HA3BIBAETCS UHMEPEeCHOU, €CJIU OHU CTOAT WU PAJO0M, UJIU 4Yepe3 O/HY.
KakoBo HanmMeHbIIlee BO3MOXKHOE KOJIMYIECTBO MHTEPECHBIX Hap?

6. B kax10it Kjaerke Tabuibl 7 X 7 crouT uuciao 1 mim —1. [Ijas KaxKJ10if CTpoKuA U
Ka2KJIOTO CTOJIONA MOCUYUTAIN CYMMY YHCeN, CTOAINX B HUX. OKa3a/10Ch, YTO TPOU3BEIe-
HIe 3TuX 14 cymM orpunaresbHo. Kakoe HamboIbIlee 3HaYEeHNEe MOYKET TPUHUMATH ITO
pousBegenne’?

7. HazoBeM MHO>XKECTBO HATYPAJIbHBIX YUCE NEPECNAHOBOUHDILM, €CIU JIJIsT JTIOOBIX JIBYX
qHCeJT U3 9TOI0 MHOXKECTBa MOXKHO TaK IIE€PECTaBUTH IMUMPHI B KBaIpaTe OJHOTO U3 HUX,
9TOOBI MOy IHJICsS KBajpaT Broporo. Hampumep, muoxkecrso {13,14,31} — nepecramo-
BouHOe, Tak Kak {132 14% 312} = {169,196,961}. Ho {119,121} — HE nepecranosou-
Hoe, TaKk Kak 1192 = 14161 un 1212 = 14641 mMeror onmHaKoBBIe HAGOPHI nudp, HO
eJIMHUTIBI BCTPEYAIOTC pa3Hoe ducyo pas3. CylecTByeT i epecTaHOBOYHOE MHOXKECTBO
3 100 pa3/IMIHBbIX IUCeJI!

8. B mkose 30 yuenukoB. OHE 3aIIlCAJIUCh B HECKOJIBKO KPY2KKOB, IIPUIEM JIJIsI JTIOOBIX
TIBYX KPY?KKOB €CTb ITKOJIbHUK, KOTOPBI mocemaer 06a (Bcero Kpy»KKOB XOTsI ObI J1Ba).
Jokazkute, 9T0 MOKHO BBIOPaTh 15 MIKOJIBHUKOB TaKUM 00Pa30M, YTOOBI CPeIN HUX ObLI
XOTs ObI OJIMH IIPEJICTABUTEIH KaXKJI0I0 KPYIKKa.



LVII YPAJIbCKUN TYPHUP IOHBIX MATEMATUKOB. KHPOB, 25.10 — 30.10.2021
MATEMATNYECKNU BOUM Ne2. 27.10.2021
I'PVIIITIA CTAPT, TPETbH{ JINTA

1. KBagpar M0KHO pa3pe3aTh Ha TPU MNPIMOYTOJbHUKA, MIEPUMETP KayKJI0T0 U3 KOTO-
pBIX paBeH 15 cM, a MOXKHO pa3pe3aTh Ha TPU NPAMOYTOJbHUKA, MEPUMETPHI KOTOPBIX
OJITMHAKOBBIEe, HO jJpyrue. Kakue?

2. Ha mocke 6 X 6 cTouT Xpomast JiaJdbsl. 3a OAUH X0/ OHA MOXKET CMEeIAaThCsA TOJIBKO II0
FOPU30HTAJIN WM TOJILKO 110 BEPTUKAJIN, IIPUYEM B KaXKJIbIi CBOIl HEUETHBIN XOJI JaIbd
CMeIaeTCsi Ha OJHY KJIETKY, a B KaXKJIbIil 4eTHBbIN xoia — Ha jaBe. Cuutaercs, ITO IIPHU
X0Jle Ha JBe KJIETKU XpoMasl JIaJibsl IIOCEIaeT U Ty KJIETKY, KOTOPYIO Ilepenpbirayia. Ha
KaKHX TOJIAX MOXKET CTOSITh XpOMagd JIaJdbsl B HadaJe, YTOObI OHA MOIJIa OOOUTH KaXKJI0e
I10JIe JIOCKH, He IIOOBIBAaB HU HA OJIHOM IIOJI€ JBAYKIbI!

3. Ausa u Bens urpator B urpy. Ilepen aumu n1Be Ky4uku crimuek: B repsoit 100 crimyex,
Bo Bropoit 200. Urpoku mo ovyepenn (Haunuaer AHsi) TOJKHBI OpaTh 1 min 2 CIUYKA 13
Gosibineil Ky4uku (ecim B KydKax CIUYeK MOPOBHY — u3 Jjitoboii). IIpourpeiBaer ToT, KTO
He MOXKeT ceiaTh xo4. KTo MmoxkeT obecrieanTsh cebe 1modesy?

4. Harypasnpuble dncia a1 < ao < ... < G19 3aKaHINBAIOTCI HA Pa3JIMIHbIE MUQPHI.
MoxkeT i CJIyIUThCsI, ITO IUCIA A1, Ay — A1, A3 — A2, . . . , 410 — Gg TAKXKE 3aKAHINBAIOTCSI
Ha, pa3jndHble MU PHI!

5. Kakoe nanMenbIliee KOJIMIECTBO ITOCIEI0BATEIbHBIX Ynces, MeHbImuX 2021, MOXKHO
MIEPEMHOXKUTH, 9TOOBI pe3ysbrar mnojeuniacs Ha 20217

6. B MmacTepckoil BEIOMBAIOT HAAINCH Ha KaMHe. 3a KaK/Iyio OYKBY yCTaHOBJIEHA I€HA.
Cmoso BOJI oboitnércs 3akazauky B 150 pyoueit, OJIOBO — B 230 py6ueit, CTOK — B
200 pyoureit. Ckoabko HaI0 3aiaTuTh 3a cioBo OTKOC?

7. Iloxxkunoit MaTeMaTUK B CBOMX MeMyapaxX BCIIOMHWJI, 9YTO B N-M TOJIy OH 3aIuCaJ
Ha Jocke umcyaa 1,2,3..., N, HeKOTOpble KPAaCHBIM MapKepPOM, OCTaJIbHbIE — 3€JIEHBIM.
OxkazaJjioch, 9TO Pa3sHOCTh MEXKIYy CYMMOM KPACHBIX YHCEJ U CYMMON 3eJEHBIX UHUCes
paBua N. /lesio mpoucxoanso, 1Mo ero BocmoMuHauusM, 1o jau B 2021-m, To m B 2022-M
roay. Tak B Kakue n3 3TUX JIeT TaKOe MOTJIO TTPOu30iTu?

8. Ha 6oJtoTe B psijg pacriosioxkena 2021 kouka. B copeBHOBaHUSAX 110 TIPBHIZKKAM yIaCT-
BYIOT JIATYIKU ¢ HOMepamu oT 1 ;10 2021, Bce cTapTyioT ¢ nepBoit kKouku. Jlgarymka c
HOMEPOM K JieJIaeT MPBIXKKU Ha k Kodek BIepé 1. Eciau npbirath Jajbiiie HeKy/Ia, JSryIrKa
ocTtaHaBuBaeTcsd. KcTh Jin Takast KOUKa, Ha KOTOPOU OoCcTaHOBSATCs Oosibiiie 30 Jsaryrinek?



