LVI YPAJIBCKIN TYPHUAP IOHBIX MATEMATHUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUMU BOU N3. 05.05.2021
CTAPIIAA I'PYIIIIA, BBICIITAA JINT A

1. Mano HaTypasbHOEe YHCIO a;. [ KaXA0T0 HATYPATBHOTO ¢ TUCIO Gjt] HMOIYIAETCA TAK: Q; YMHO-
xaroT Ha 5202, KaxyIo mndpy AECATIIHON 3aTMCH TPOM3BEICHIS 3aAMEHAIOT 68 OCTATKOM TIPU JeTeHUY Ha
2, M TMOIYYUBIIYIOCA TOCAEIOBATETLHOCTD MU(DP PACCMATPUBAIT KAK JABOMYHYIO BAMUCh Git+1. [JOKaxkuUTe,
9TO N = Q492021 OpU Beex gocrarodro Goasmumx N. (USAMTS, 2020/21)

2. Ilna xaxgou mapsl (x,y) BemleCTBEHHBIX uncen TakuX, 9ro 0 < = < y < 1, obosmauum M (z,y)
HaubogbInee u3 ducen xy, | —x —y+xy u +y — 2xy. Hanaure nanMmenbiee Bo3MOXKHOE 3HaqeHne M (1, 1).
(Mcnanns, 2019)

3. Ha ocrpose pacnonoxensr 10 cTpaH, HEKOTOPEIE U3 KOTOPBIX [PAHUYAT IPYr ¢ apyroMm. Kaxnas
CTPaHA UCIOIL3YET CBOI BAMIOTY W PACIOJATAET €IUHCTBEHHBIM OOMEHHBIM IIYHKTOM, B KOTOPOM B3aMeH
10 meHEeXHBIX eMUHUI] 3TOU CTPAHBLI TOCETUTENIO BEIAIOT 110 OJHOU NEHEXKHOU eIUHUIE BCEX COMPENeNbHBIX
crpan. Makcum u Dénop mpuirerenn Ha OCTpoB, uMesa 1o 100 neHexuwx enumann kKaxgon us 10 crpan (B
rom umcae no 100 majsopoccumickux pyGuen). 3arTeM UX IyTH DA3OLULIMCh, U KaXKABIM U3 HUX YIAPUICA B
3aryJ/ Mo OOMEHHBIM IIYHKTAM, [TOKa KOIMIEeCTBO NEHEXKHBIX €IUHUI] KAXK IO CTPAHBLI B KOIIEIbKE KAXK JOT0
u3 uux He crano Mmenbine 10. [Tokaxwure, uro y Maxcuma u PEropa ocTaIOCh MOPOBHY MAIOPOCCUUCKIX
pyouaen. (Kozepiskolai Matematikai Lapok, B. 5140)

4. B paBuobenpennom tpeyroapuuke ¢ ocuoBaunem BC' yron /CAB weunbuie 60°. Ha cropone AC
BeIOpana Touke D, mia koropou /DBC = /BAC. Cepeaunubiu nepneHankyaap Kk BD u npsamas, mpoxo-
mamas gepe3 A napamwtensuo BC, nepecekaorcesa B Touke FE. Touka F' pacnosoxena ua npamou AC takum
obpasom, uro A mpuHagrexut orpesky CF u AF = 2AC. okaxure, 9TO NpAMas, IPOXOIANIaA depes F
mepneHuKyaapuo AB, n npaMas, npoxoasman depes F nepnenaukyaspao AC, mepecekaiTcs Ha TPAMON
BD. (Kues, 0T60p Ha BCEyKPAUHCKYIO omuMmuany, 2021)

5. Buccexkrpucel BHyTpeHHux yrios napasmienorpamma ABCD, B koropom AB > B(C, orpaHu4uBaioT
YeTHIPEXYTOIBHUK, TLIOMALb KOTOPOr0 PaBHa MIOmMAAN mapasieiorpavmva ABCD. Haugure oTHOmEHUE
AB/BC. (USAMTS, 2020/21)

6. Mau kBagpar co croponou 1. B mem pacnomoxen muoroyroabuuk nepumerpa 120. JokaxwuTe, 9T0
y DTOrO MHOIOYIOJBHUKA XOTs Obl 15 yrioB mmeoT rpanycayio Mepy Goasme 180°. (rosopsar, Uspawis,
ommMmnuaa uM. I'pocemana, 2013, HO MBL TaM He HAILIN)

7. Ha mocke HamMCaHBI HATYPAJIbHBIE TUCTA L1, - .., Ly, CPEIU KOTOPHX MOTYT OBLITH OTUHAKOBLIE.
Nssecrno, uro xaxmgoe us uucen Fy, ..., Flppg MOXeT OLITH IIPEICTABICHO B BUIE CyMMBI HECKOJBKUX
“1Ces, HAIMCAHHBIX Ha HOCKe (BO3MOXHO, oguoro). Ilpu xkakom nammenbiieMm m 3To Bozmoxkuo? (Fi, ...,
Fiooo — aucaa Pubonauuu: Fy = Fo =1, Fyyq = F, + Fp—q opu k > 1.) (Oaumnuana ”Banrunckun nyrs”,
2017)

8. B 300mapke umeeTcs OATH JECTHUI, HA HAXKHEU CTYNEHbKE KaX IO U3 KOTOPBIX CUAUT IO 06e3bsiHe,
a HA BEpXHEU — JEeXKUT MO OgHOMYy OaHaHy. OT HEKOTOPBIX CTYIEHEK JECTHUIl, KPOME HUKHUX U BEPXHUX,
OTXOJAT BEPEBKU K CTYIEHbKAM JPYIUX JeCTHUL (0T KaX IO CTyIeHbKU — He Gotee oguou Bepesku). ObGe-
BLAHBT JIE3YT MO JECTHUIIAM BBEPX; KAXKIBIU Pa3, KOTIa 00€3bAHA TTOMATAeT HA CTYNEHBKY C BEPEBKOU, OHA
TIEPENe3aeT MO BePEBKe Ha, APYTYIO JECTHUILY U TPOAOIKAET J€3Th BBEPX. [JOKaX)UTe, 9TO Kaxk1ad 00e3bAHA
nonyaut no 6anany. (Kamana, 1989)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUN BOU N=3. 05.05.2021
CTAPIIAA T'PYIIIIA, IIEPBASA JINT' A

1. TlonapHo pasiu4HBIe HATYpPAIbHEIE YUCIA A1, G2, ..., Gy TaKOBBL, YTO MIA KaxKIOr0 HATYPAILHOI'O
d aucao (a1 +d)(az +d) ... (a, + d) gerurcs va ajas . ..a,. Jokaxure, 9To ai, as, ..., G, — >T0 ducIa 1,
2, ..., n B wekoropoMm nopsagke. (Rioplatense, 2018, yposens 3)

2. Ilna xaxgou mapsl (x,y) BemleCTBEHHBIX uncen Takux, 9ro 0 < = < y < 1, obosmauum M (z,y)
HaubogbInee u3 ducen xy, | —x —y+xy u +y — 2xy. Hanaure nanMmenbiee Bo3MOXHOE 3HaqeHne M (1, 1).
(Ucnanns, 2019)

3. Ha octpore pacnogoxensl 10 cTpaH, HEKOTOpPEIE U3 KOTOPBIX MpaHMYaT APYT ¢ apyrom. Kaxmas
CTPaHa UCTOJb3YeT CBOK BAJIOTY W PACTOJATACT €IUHCTBEHHBIM OOMEHHBLIM TYHKTOM, B KOTOPOM B3aMeH



10 meHeXHBIX eIUHUIL STOU CTPAHBI IOCETUTENIO BEIAIOT 110 OJHON NEHEXKHOU €IUHUIE BCEX CONPENeNbHBIX
crpan. Makcum u Pénop npunerenu zHa ocTpos, uMesa 10 100 genexubix egunun kKaxgou us 10 crpan (B
Tom umcae mo 100 Masopoccumrckux pybaen). 3aTeM UX MYyTH PA3ONLINCh, U KaXKIbIM U3 HAX YIAPUICA B
3aryJ M0 OOMEHHBEIM TTYHKTAM, TTOKa, KOAMIECTBO JEHEXKHBIX GIUHUI] KA¥KIOU CTPAHLI B KOIIETLKE KA JOTO
u3 Hux He cramo Menbine 10. [loxaxure, uro y Maxcuma u dDémopa 0CTATOCH MOPOBHY MaJOPOCCUMCKUX
pyouen. (Ko6zepiskolai Matematikai Lapok, B. 5140)

4. B paBuobenpennom tpeyroapuuke ¢ ocuoBaunemM BC' yron /CAB weunbmie 60°. Ha cropone AC
BEIOpaHa Touke D, mia koropou L DBC = /BAC. CepeAuHHLIN NEPNEHANKYIAP K BD u mpamas, mpoxo-
namasa gepes A mapamtensao BC, nepecekarorcesa B Touke F. Touka F pacnoaoxkena Ha npamon AC Taxum
obpasom, uro A mpuHagrexut orpesky CF u AF = 2AC. okaxure, 9TO NpAMas, IPOXOIANIaA depes F
nepreHgukyasipuo AB, u npsavas, npoxoasmasn depe3 E nepnenaukynaspao AC, mepecekaioTcs Ha IPIMOU
BD. (Kues, or60p Ha BCeyKpPAUHCKYIO oauMuany, 2021)

5. Buccexkrpucel BHyTpeHHux yrios napasmienorpamma ABCD, B koropom AB > B(C, orpaHu4uBaioT
YeTHIPEXYTOIBHUK, TLIOMALb KOTOPOr0 PaBHa MIOmMAAN mapasieiorpavmva ABCD. Haugure oTHOmEHUE
AB/BC. (USAMTS, 2020/21)

6. Kaxnas xinerka gocku 2n X 2n MOKPAIleHa B YePHBIN WiK O€BIN IBET. ByaeM Ha3LIBATL PACKPACKY
Pa3HOOOPA3HON, €CIM B HEH HET MOPU3OHTANBHBIX JOMUHOIIEK, COCTOANIMX TOIBKO U3 YEPHLIX KJIETOK, U HET
BEPTUKAILHBIX JOMUHOIIEK, COCTOAIMX TOJLKO U3 GeJbIX KIeTOK. Kakoe HAMMEHbBIIee KOJUIeCTBO KIeTOK
HYXHO MIEPEKPACATH, YTOOR TaPAHTAPOBAHHO TIOAYIUTL U3 M3HAYATLHOU packpacku pasznoobpasuyw? (C.

Jlyuunun)
7. Ha nocke HammcaHbl HATYDPAIBHBIE UUCTA L1, ..., Lm, CPENU KOTOPHIX MOTYT OBITH OJMHAKOBHIE.
Masectro, aTo xaxnoe w3 aucea Fy, ..., Flgop MOXeT OLITL NPEnCcTaBIeHO B BHUIE CyMMBI HECKOJIBKAX

“1Ces, HAIMCAHHBIX Ha HOCKe (BO3MOXHO, oguoro). Ilpu xkakom nammenbiieMm m 3To Bozmoxkuo? (Fi, ...,
Fiooo — aucaa ®ubonauan: Fy = F5 =1, Fyyy = Fj, + Fy—q npu k > 1.) (Oanvmuana ” Bantunckun nyTs”,
2017)

8. B zoomapke uMeeTcs MATh JECTHUII, Ha HUKHEH CTYNeHbKE KX IOW M3 KOTOPHIX CUIUT TI0 00e3baHe,
a HA BEPXHEH — JEXKWUT 10 OgHOMYy Gamamy. OT HEKOTOPBLIX CTYIEHEK JECTHUI], KPOME HIDKHUX W BEPXHMUX,
OTXOJAT BEPEBKU K CTYIEHbKAM JPYIUX JeCTHUL (0T KaX IO CTyIeHbKU — He Gotee oguou Bepesku). ObGe-
BLAHLL JE3YT MO JECTHULIAM BBEPX; KAXKIBIN Pa3, KOraa 00e3baHa MONANaeT Ha CTYIEHBKY C BEPEBKOW, OHA
MepeTesaeT TIo BEPEeBKe Ha APYTYIO JECTHUILY W MPOAOMKALT Je3Th BBepX. J[OKaxkuTe, 9To Kaxkaaa 06e3baHa,
nonyaut no 6anany. (Kamana, 1989)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUMU BOU N3. 05.05.2021
CTAPHIIAA I'PYIIIIA, BTOPASA JINT' A

1. MuOXeCcTBO, COCTOSIIEE U3 N HATYPAILHBIX YUCEN, HAB0BEM COGAAHCUPOBAHHBIM, ECIU A KAXK JOTO
maTypaisHoro k, 1 < k < n, cpenuee apudpmMeTuIeckoe MOOBIX k DJIEMEHTOB MHOXKECTBa memoe. Haumgure
HAMOOBINYI0 BO3MOXKHYIO CYMMY JEMEHTOB COATAHCUPOBAHHOTO MHOXKECTBA, B KOTOPOM BCE UNCIA HE Tpe-
BocxonaT 2021. (Mekcuka, 2017)

2. BewecTBenHble ucaa T, Y, 2 yAOBIETBOPAIOT yeaoBuwaMu [x+y| = 1—z, |y+z| = 1—z, |z+2z| = 1—y.
Hamgure Bce 3Hadenus, KOTOpbIE MOXKET IPUHUMATE cyMMa & + Y + 2. (Hexus, MKOIbHBIT 5Tal, KATeropus
B, 2020/21)

3. Ha octpore pacnogoxensl 10 cTpaH, HEKOTOpPEIE U3 KOTOPBIX MpaHWYaT APYT ¢ apyroMm. Kaxmas
CTpaHa UCTIOIL3YET CBOK BAMIOTY W PACIOJATAET eIUHCTBEHHBIM OOMEHHBIM MyHKTOM, B KOTOPOM B3aMeH
10 meHeXHBIX eIUHUIL STOU CTPAHBI IOCETUTENIO BEIAIOT 110 OJHON NEHEXKHOU €IUHUIE BCEX CONPENeNbHBIX
crpan. Makcum u Pénop npunerenu zHa ocTpos, uMesa 10 100 genexubix exunun kKaxgou us 10 crpan (B
rom umcae no 100 majsopoccumickux pyGuen). 3arTeM UX IyTH DA3OLULIMCh, U KaXKABIM U3 HUX YIAPUICA B
3aryJ M0 OOMEHHBEIM TTYHKTAM, TTOKa, KOAMIECTBO JEHEXKHBIX GIUHUI] KA¥KIOU CTPAHLI B KOIIETLKE KA JOTO
u3 Hux He cramo Menbine 10. [loxaxure, uro y Maxcuma u dDémopa 0CTATOCH MOPOBHY MaJOPOCCUMCKUX
pyouen. (Ko6zepiskolai Matematikai Lapok, B. 5140)

4. B paBuobenpennom tpeyroapuuke ¢ ocuoBaunemM BC' yron /CAB weunbuie 60°. Ha cropone AC
BeIOpana Touke D, mia koropou /DBC = /BAC. Cepeaunubiu nepneHInkyaap Kk BD u npsamas, mpoxo-
namasa gepes A mapamtensao BC, nepecekarorcesa B Touke F. Touka F pacnonoxkena Ha npamon AC Taxum
obpasom, uro A mpuHagrexut orpesky CF u AF = 2AC. lokaxure, 9TO NpAMas, MPOXOIANaA depes F



nepreHgukyasipuo AB, u npsavas, npoxoasmasn depe3 E nepnenaukynaspao AC, mepecekaioTcs Ha IPIMOU
BD. (Kues, or60p Ha BCeyKpPAUHCKYIO oauMuany, 2021)

5. BuccekTpucs BHyTpeHHUX yriios mapamtenorpamyma ABC D, B kotropom AB > BC, orpaHndnBaoT
YeTHIPEXYTOIBHUK, TLIOMALb KOTOPOr0 PaBHa MIOmMAAN mapasieiorpavmva ABCD. Haugure oTHOmEHUE
AB/BC. (USAMTS, 2020/21)

6. Kaxnas xinerka gocku 2n X 2n MOKPAIleHa B YePHBIN WiK O€BIN IBET. ByaeM Ha3LIBATL PACKPACKY
Pa3HOOOPA3HON, €CIM B HEH HET MOPU3OHTANBHBIX JOMUHOIIEK, COCTOANIMX TOIBKO U3 YEPHLIX KJIETOK, U HET
BEPTUKATHLHBIX TOMUHOIIEK, COCTOAMNX TOJIHKO 13 OeNbX KIeTOK. Kakoe HaumMeHbIee KOTUIEeCTBO KIETOK
HYXHO MIEPEKPACATH, YTOOR TaPAHTAPOBAHHO TIOAYIUTL U3 M3HAYATLHOU packpacku pasznoobpasuyw? (C.
Jlyunann)

7. lano marypanbHoe 4ucao n. Ompenenum IOCAeLOBATEIBHOCTD (G, ) YCIOBUAMY ag = 1, azit1 = a;
4 A2i42 = G; + Q41 OIPU KAXKIOM IIE€IOM HEOTPHUIATENLHOM 4. Haungure CYMMY Qg + a1 +as + ...+ agn_j.
(Maremaruyeckun Typaup apsapa-MIT, gespans 2020)

8. B 300mapke nMeeTcsa NATH JECTHUI], Ha HUXKHEN CTYMEeHbKE KaX JOUW U3 KOTOPHIX CUAUT MO 00E3bAHE,
a Ha BepXHEN — JEeXUT o OJHOMY OaHaHy. OT HEKOTODPHIX CTYTEHEK JECTHUIl, KPOME HUKHUX U BEPXHUX,
OTXOJAT BEPEBKU K CTYIEHbKAM APYIUX JeCTHUL (0T KaX IO CTyIeHbKU — He Gosee oguou Bepesku). OGe-
BbSHBL JIE3YT MO JECTHUIIAM BBEPX; KAXK B Pa3, KOrga 00e3bAHa MMOMAIAeT HA CTYINEHbKY C BEPEBKOU, OHA
[IEPEeJIe3aeT 110 BEPEBKE HA APYTYIO JECTHUIY U IPOLOIKAET J1e3Th BBepX. [okaxwuTe, 9T0O Kax nas 06e3baHa
nonyaut no 6anany. (Kamana, 1989)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUM BOU N=3. 05.05.2021
CTAPIIAA I'PYIIIIA, TPETHA JIUT A

1. MuoxecTBo, cocTosiee u3 N HATYPAILHBIX YACET, HA30BEM COGAGHCUPOBAHHBIM, ECIU I KaXK JOT'O
marypaabsuoro k, 1 < k < n, cpennee apudmeruyieckoe Ja0OLIX k 3JEeMEHTOB MHOXECTBa meaoe. Haummgure
HaMGOBIIYIO BO3MOXKHYIO CYMMY JeMEHTOB COATAHCUPOBAHHOT'O MHOJKECTBA, B KOTOPOM BCE HUMCIA He Mpe-
BocxonaT 2021. (Mekcuka, 2017)

2. BemecTBeHHBIE UNCTA T, ¥, Z YAOBIETBOPSIOT yCIoBUAME |2+y| = 1—2z, |[y+2| = 1—z, |2+ = 1—y.
Hamgure Bce 3Hadenus, KOTOpbIE MOXKET IPUHUMATE cyMMa & + Y + 2. (Hexus, MKOIbHBIT 5Tal, KATeropus
B, 2020/21)

3. B crpame 10 ropogoB u m aBTOCTPaL, KaXAasd U3 KOTOPHIX COGAWHSIET ABA [OPONA M HE IIPOXO-
IUT epe3 apyrue ropoga. llpr KakoM HaWMMEHBIEM 1M 3aBeIOMO MOXKHO Ha3HAUNTHL HEKOTODPHIE TOpPOJa
METAMOMUCAMU TAK, ITOOR KAXKIKU U3 HUX ObLT COGAMHEH aBTOCTPAION HE MEHEee, 9eM C MATBI0 JPYTUMEI
meranoaucamu? (Maremarudeckun Typuup lapsapa-MIT, ¢pespans 2020)

4. Maum ocrpoyroabubir Tpeyroasauk ABC. Ha croponax AC u BC HapyXKy NOCTPOEHBI KBAJPATHI
ACQT u BCPS. Ha orpeske AP Basara Ttouka F rmakas, uro ZBQP = ZCFP. [loka3zarh, 9T0 npsaMas
CF neawnt otpe3ok AB momonam. (w3 7 xiacca)

5. BuccekTpucs BHyTpeHHUX yTiios mapamtenorpamyma ABC D, B kotropom AB > BC, orpaHudnBaoT
YeTHIPEXYTOIBHUK, TLIOMALb KOTOPOr0 PaBHa MIOMAAN mapasieiorpavmva ABCD. Haugure oTHOmEHUME
AB/BC. (USAMTS, 2020/21)

6. Kaxnas xinerka gocku 2n X 2n MOKPAIleHa B YePHBIN WIK O€BIN IBET. ByaeM Ha3hIBATH PACKPACKY
Pa3HOOOPA3HON, €CIAN B HEU HET MOPU3OHTAJBHEIX JOMUHOIIEK, COCTOAIIMX TOILKO U3 YEPHLIX KJIETOK, U HET
BEPTUKATBHBIX JOMUHOIIEK, COCTOAIINX TOJBKO U3 OENBIX KIeTOK. Kakoe HamMeHbIee KOJNIECTBO KIETOK
HYXHO MIEPEKPACATH, YTOOR TaPAHTAPOBAHHO TIOAYIUTL U3 M3HAYATLHOU packpacku pasznoobpasuyw? (C.
Jlyuneun)

7. lano marypanbHoe 4ucao n. Ompenenum IOCAeLOBATEIBHOCTD (G, ) YCIOBUAMY ag = 1, azit1 = a;
4 A2i42 = G; + Q41 OIPU KAXKIOM IIE€IOM HEOTPHUIATENLHOM 4. Haungure CYMMY Qg + a1 +as + ...+ asn_j.
(Maremaruueckun Typaup apsapa-MIT, despaas 2020)

8. B 300mapke nMeeTcsa NATH JECTHUI], Ha HUXKHEN CTYMEeHbKE KaX JOUW U3 KOTOPHIX CUAUT MO 00E3bAHE,
a HA BEpXHEU — JEeXKUT [0 OgHOMYy GaHaHy. OT HEKOTODPBIX CTYIEHEK JECTHUIl, KPOME HUKHUX U BEPXHUX,
OTXOJAT BEPEBKU K CTYIEHbKAM APYIUX JeCTHUL (0T KaX IO CTyIeHbKU — He Gosee oguou Bepesku). OGe-
BbSHBL JIE3YT MO JECTHUIIAM BBEPX; KAXK B Pa3, KOrga 00e3bAHa MMOMAIAeT HA CTYINEHbKY C BEPEBKOU, OHA
mepenie3aeT Mo BepeBKe Ha APYTYIo JeCTHUILY U IPOJOMKAET J1e3Th BBepX. [JoKaxnTe, ITO Kaxkaasa 00e3bsIHa
nonyaut no Ganany. (Kamana, 1989)



LVI YPAJBCKUI TYPHUP IOHBIX MATEMATHKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUMU BOU N3. 05.05.2021
MJAAIMTAA I'PYIITIA, BBICITIAA JIUT A

1. CyumecTByIOT i Takue HATYPAJIbHBIE TUCTA A1, G2, - - -, (2021 (HE OOA3ATEIBLHO PABINYIHEIE), UTO G
OeauTCa Ha k M1 BceX k M cyMMa ﬁ +...+ a;m = 17 (Bpasumus, 2020)

2. [lamo maTypalbHOe n > 2. JuMe HeOOXOAMMO BIMCATEL IMCIA OT 1 10 n’ B KIETKHN KBAIPATA N X N
TaK, YTOOBI OBLIA BBITTOTHEHHBI YCIOBUA:

(i) BCe YmMCIa BCTPETUIUCH [IO OZHOMY Da3y;

(il) B KAXKIOU CTPOKE UUCJA UAYT B HOPIKE BO3PACTAHUSI CJAEBA HALPABO;

(iii) B kaxkgoM croabue YUCIA UAYT B HOPSLKE BO3PACTAHUIA CBEPXY BHU3.

NoxaxuTe, 910 v [mver xora 6er 22773 . 3205 . 42n=7. . (n —1)3 . n cmoco6oB caeraTh 5TO.

3. B maugame urper B kpyry croar 20 xeéaTeix crakaHoB. WMeerca Takxke 3amac m3 47 6enbrx u 33
KEATHIX cTakaHoB. [lama u Bapsa mo odepean BHIGUpAIOT JTIOOOU MO IBETY CTAKAH U3 3aTaca U CTABAT €r0
MEX Iy HEKOTOPBIMEU AByMs cTakaHamu, crogmuMu B kpyre. Hauwnaer Ilama. Baps xouer k KOHIy urpul
MOJYYUTH PACCTAHOBKY C MATHLIO MOAPSAL UAYIIIME XEITHIMU cTakaHamu. [lama xodeT er momemarsb. KTo
BLIMrpaeT npu npaswibion urpe? (A.Cwmomnnn)

4. Mocka B popMe TPABIIBLHOTO MECTUYTOMBHIKA CO CTOPOHOU N Pa3pe3aHa Ha, MPABUILHEIE TPEYTOIb-
HUKU €O cTOpoHon 1. TpeyroJbHuKy pacKpalleHbl B 96PHBIA U ORI IBETa TaK, IYTO COCEIHUE MO CTOPOHE
TPEYrOJIbHUKYA UMEIOT PA3HBIU IBET. Jlagbsd, CTOANAS B KAETKE, ObET BIOIL HAIPABICHUU, TAPAJLIEIbHBIX
CTOPOHAM IIECTUYTOILHUKA. Ha pUCyHKe MOKa3aH IPUMED TAKOU AOCKU 1A n = 4 u TOro, Kak ObET JaIbsi.

Ha nocke paccraBuwiu 2n He ObIOMUX APYT Apyra Aajgen. JokaxuTe, 4TO POBHO MOJOBUHA U3 HUX CTOUT
Ha Oeabix Tpeyroabuukax. (/I.B.Kapnos, Poccus, or6op ma MMO, 1995)

5. Iam ocTpoyromsuem Tpeyroabauk ABC. Ha croponax AC m BC HapyXy TOCTPOEHBI KBaJIPATHI
ACQT u BCPS. Ha orpeske AP masaTa Touxa F makasa, uro /BQP = ZCFP. [lokaxure, 9T0 TpAMas
CF penut orpe3ok AB nomnomaM.

6. BemecTBennrie aucaa a, b, ¢, d yIZOBJIETBOPSIOT yCIOBUAM

abc—d=1, bed—a=2, cda—b=3, dab—c=—6.

Hoxaxure, at0 a + b+ ¢ + d # 0. (FOumopckas Bankammaga, 2010; V IOxubmM MaTeMaTuIecKun
TYpHUD)

7. B 300mapke uMeeTcs IATh JECTHUIL, HA HUXKHEU CTYIIEHbKE KX JOU U3 KOTOPBIX CUAUT 110 00e3bIHe, a
Ha BEPXHEU — JEeXUT 1o ogaoMy Ganany. OT HEKOTOPBIX CTYIEHEK JECTHUI] OTXOIAT BEPEBKU K CTYIEHBKAM
IPYTUX JECTHUL (OT KaXK I0U CTYNEHbKU — He 6oaee 0gH0n Bepekn). O6e3bAHbI JE3yT MO JECTHALAM BBEPX;
KaX IBIA pa3, KOorna 06e3bAHa MOMALAeT Ha CTYMEHBKY C BEDEBKOW, OHA MEPEIe3aeT MO BEPEBKe Ha IPYTYIO
JIECTHUILY U TIPOJOKAET JE3Th BBepX. [loKaxkuTe, 9T0 Kaxkaa 06e3bAHa TIOMYIuT 1o Ganany. (0T 8 Kaacca)

2021
8. Konewno wiu 6eCKOHEYHO MHOXKECTBO TAKUX IIAD HATYDAIbHBIX uucel (a,b), 9To %(Zizﬁ)l PaBHO

KBaIPATy MPOCTOrO YMCaa?

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUMU BOU N3. 05.05.2021
MJIAAITAA T'PYIIIIA, ITEPBAS JIAT' A

1. CyuwecTByioT a1 Takue HATYDAJIbHLIE GUCIA A1, G2, . .., G2021 (HE 00I3aTEALHO PABIMIHEIE), UTO Gf

neanuTcs Ha k IS BceX kK M cyMMa i + ...+ a;m = 17 (Bpaswmusa, 2020)

2. Mano marypanbuoe n > 2. Jume HEOOXOAUMO BIUCATHL YUCIA OT 1 m0o n
TakK, 9YTOOBI OBLIA BHIIOJIHEHBI YCJIOBUA:

(i) BCE YMCIA BCTPETUIUCEH TIO OJHOMY Pa3y;

(il) B KaxKIOM CTPOKE UMCJa UAYT B MOPAJKE BO3PACTAHUA CJIEBA HAMPABO;

(iii) B kaxkgoM croabue YUCIA UAYT B HOPSLKE BO3PACTAHUIA CBEPXY BHU3.

Tokaxwure, 910 y JuMer xoTa 6pr 22773 . 3205 . 42n=7. . (n — 1)? . n cnoco60B caeraTs 3T0.

3. B mauame urpet B kpyry croar 20 xéiareix crakanoB. Wwmeercs Taxxke 3amac m3 47 Genbx u 33
KEATHIX cTakaHoB. [lama u Baps mo odepean BHIGUpAIOT 000U MO IBETY CTAKAH M3 3aMaca W CTABAT €r0
MEX Iy HEKOTOPBIMU ABYMS CTaKaHaMu, cTosmuMu B kpyre. Haumuaer Ilama. [Tama xodeT K KOHITy Wrphl

2 B KJIETKU KB3IPATa 1 X 7



HOJYy9UTh PACCTAHOBKY C IATHIO IMOAPAL MAYIIAMY XKEITEIMEA CTaKaHaMU. Baps xodeT emy nomemarsb. Kro
Boiurpaer npu npaswibHon urpe? (A.Cwmomum)

4. TlpoHyMepyeM BCe TIPOCTHIE YUCAA B TTIOPAIKE BO3PACTAHUA: 1 = 2, po = 3, p3 = b, .... Hangure Bce
HATYpaIbHBIE N, JII KOTOPEIX 1!+ pol+. ..+ p,! = a’ npu mexoToprx HATYpaThHBIX @ 1 b > 1. Hamommmm,
aro k! =1-2-3-... k. (Kuesckas ropoackaa omumnuana, 2020)

5. Ilpo aBa pauuoHATBHBEIX umMcia a u b m3secTHo, uro {a’? + b} = {b* + a}. Moxaxure, uTO >TU
OPOOHEBIE 9ACTH HE MOT'YT OBITH PABHEL ﬁ Hanomuum, uro apobuas 4acTb 4ducia {x} — HauMeHblee
HEOTPULATEILHOE YUCI0, KOTOPOE HAO BEYECTh W3 YUCIA T, YTOO MOLyIMIoch neaoe qucio. (Oirnvmmuana
Pycanosckoro aurnes, r.Kues, 2019)

6. daum ocTpoyromsuem Tpeyroabauk ABC. Ha croponax AC m BC HapyXy TOCTPOEHBI KBaJIPATHI
ACQT u BCPS. Ha orpeske AP Basta Touxka F rmakas, uro ZBQP = Z/CFP. [lokaxwure, 9T0 npsaMas
CF penut orpe3ok AB nomnomaM.

7. Kaxnas xaeTka nockm 2n X 21 NOKPAIIeHa B YePHEIN Win O6ILI IBeT. BynreM Ha3BBATDL PACKPACKY
Pa3n006pa3noil, €I B HeM HET HU OJHOU MOPU3OHTAILHON JOMUHOIIKY, COCTOSMIICH TOJILKO U3 YEPHBIX KJIe-
TOK, ¥ HET HU OJHOU BEPTUKAILHOU TOMUHOIIKY, COCTOAIIEN TOMBKO U3 GeNbiX KAeTOK. Kakoe HauMeHbImee
KOJIMIECTBO KJAETOK HYKHO MEPEKPACATD, ITOOBI FapaHTHPOBAHHO MOIYYIMTL W3 W3HAYAILHOU PACKPACKA
pasunoobpasnyo? [Jomunomkon HazsiBaioT npsaMoyroabauk 1 X 2. (C. Jlyaunum)

8. PaccmoTpum momarosein 604, B KOTOPOM y4acTBYIOT aBa Gouna ¢ mapamerpamu 3/TOPOBBE,
ATAKA u CKOPOCTD, npoucxoaamun no CIeIyoIuM NpaBuwiaM. B ouepeqnoM payHae OOUILI ATaKYIOT
OpyT OpyTra Mo-ouepean, HaHocAa ypoH, pasubin cBoen ATAKE, mpuuéMm maumHaeT TOT, y KOTO CKOPOCTH
6oabire. Ecau xe CKOPOCTH y HUX OJWHAKOBA, OHU aTaKyHOT APYr APYra OgHOBpeMeHHo. Kcam y Goura
3A0POBBE crano HenosoxureabHbM, OH yMupaeT. [lapaMeTpsl G0UIOB — HEOTPULATEIbHBIE IEJAbIE TUCIA,
npuiém 3JOPOBBE ue menbine 1. Mbl X0TUM €O34aTH CynepOOUIa, KOTOPBIA Oy AeT MOOGEXK 1aTh JI060ro
ooura ¢ cymmon mapaMerpos 100 ¥ BEDKUBATL Tpu 3TOM. [IpW Kakon MUHAMAJIBLHOW CyMMe MapaMeTpOB
cynepbonna 1o noayuurca caenarsk? (B.Hosukos)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUM BOU N=3. 05.05.2021
MJIAAITAA I'PYIIITA, BTOPAS JIUT A

1. Hamo marypaabuoe n > 2. [luve HEOOXOIMMO BIKCATDL MUCIA OT 1 10 N
TakK, 9YTOOBI OBLIA BHIIOJIHEHBI YCJIOBUA:

(i) BCE YMCIA BCTPETUIUCEH TIO OJHOMY Pa3y;

(il) B KaxKIOM CTPOKE UMCJa UAYT B MOPAJKE BO3PACTAHUA CJIEBA HAMPABO;

(iii) B kaxkgoM croabue YUCIA UAYT B HOPSLKE BO3PACTAHUIA CBEPXY BHU3.

Nokaxwure, 910 y Jumer xoTa 6pr 22773 . 3205 . 42n=7. . (n — 1)? . n cnoco60B caerars 3To.

2 B KJIETKU KB3IPATa 1 X 1

2. IIpouymMepyeM BCe MIPOCTHIE YUCIA B MOPAAKE BO3PACTAHUA: p; = 2, py = 3, p3 = b5, .... Hangure Bce
HATYpaIbHBIE N, JII KOTOPEIX 1!+ pol+. ..+ p,! = a’ npu mexoToprx HATYpaThHBIX @ 1 b > 1. Hamommmm,
aro k! =1-2-3-... k. (Kuesckas ropomackaa omumnuana, 2020)

3. Ha mpasanosanue /[Iua NMeHuHHUKa B OTpsage OBLIO KYIIEHO HECKOAbKO muiiil. Ha Bcex MaabuInkoB
OBLIO 3aKA3aHO 14 MUI, OPU 3TOM KaXKJIOMY MAILIUKY TOCTAJIOCH MOPOBHY. Kaxmou meBovke TOXe nqocTa-
JIOCh TIOPOBHY, HO B Ba pa3a MeHbIIEe, 4eM MaIbIuKy. CKOJBKO BCEro muilll ObLIO KYIUIEHO, €CIA U3BECTHO,
YTO JEeBOYEK B OTpAne 13, a Maibaukos Goubiie, dem gesodek? (Ouaumnuana Pycasosckoro muues, Kues,
2019)

4. CkoJBKO eCTh HAOOPOB W3 5 MABY3HAYHBIX YHCEN, MEIANIMXCA HA TPU, B KOTOPHIX KaXKIad IUDPa
BCTpEYaeTCss POBHO 10 ogHoMy pady? (Maremarudeckunn TypHup uMm. Jlauiko, yernas oxuMmouaga, 2020)

5. Kaxnas xineTka qocku 2n X 21 MOKPAIIeHa B YePHBIN WiK Oe/BIN IBET. ByaeM Ha3hIBATH PACKPACKY
Pa3n006paznoi, ecau B Hel HeT HU OJHOU MOPU3OHTAILHON JOMUHOIIKY, COCTOAIIEN TOALKO U3 YEPHLIX KJe-
TOK, ¥ HET HU OJHOU BEPTUKAILHOU TOMUHOIIKY, COCTOAIIEN TOMBKO U3 GeNbiX KAeTOK. Kakoe HauMeHbImee
KOJIUYECTBO KJIETOK HYXKHO MEPEKPACUTH, ITOOLI FapAHTUPOBAHHO MOJYIUTH W3 M3HATAILHOW PACKPACKA
pasunoobpasnyo? Jomunomkon HazsiBaioT npsaMoyroabauk 1 X 2. (C. Jlyaunum)

6. Ilepoxuaccuuk Bacs yumrcs caoxenuo. Mawma BeInucaza Ha OOCKE CeMb PA3JUYHBIX ducesa oT 1
1o 26, a Baca sanmcan Bce BO3MOXKHLBIE CyMMBL IBYX, TPEX, 9€THIPEX U T.n. (L0 CeMU) IUCeS U3 MAMUHBIX.
MoryT au BCe BHIMUCAHHBIE HA JOCKE TUCIA OKA3ATHCA PA3MUIHBIMU? (OCEHHUN MATEMATUIECKUN TYPHUD
nm. akanemuka Credana [loxyuekosa, Boarapus, 2018)



7. IIpOTHUBONOIOKHEBIE CTOPOHBI MECTUYOIBHIKA, MOMAPHO MAPALIEIbHEL. eThIpe CTOPOHBI paBHbL 20
cM, eme ogna pasHa 21 cm. Yemy Moxker ObITH paBHA wecTas cTopoHa? (OCEHHUN MATEMATUIECKUN TYPHUD
nm. akanemuka Credana [loxyuekosa, Boarapus, 2018)

8. PaccMoTpuM TOMATOBBIM GOU, B KOTOPOM YYaCTBYIOT ABa Oowmia ¢ mapamerpamu 3/1OPOBBE,
ATAKA u CKOPOCTD, npoucxoaamun no CIeyonM IpaBwiaM. B ouepeqnoM payHge OOUIBI ATaKYIOT
Ipyr APyra mo-odepenu, HaHoca ypoH, papabi cBoern ATAKE, npuiéMm Hadunaer TOT, Y KOO CKOPOCTH
6oubiie. Eciu xe CKOpOCTb y HUX OJUHAKOBA, OHM ATAKYIOT APYr OPYra OgHOBpeMeHHO. Ecau y Gouna
310POBBE cramo HemomoXuTerbHEM, OH yMupaeT. [lapaMeTpst GOUIOB — HEOTPULIATEIBHEIE TEIbIe TUCIA,
mpuuém 3TOPOBBE ue menwine 1. Mbl XOTUM CO3AaTH CYyMepOOUIA, KOTOPHIU OyAeT TOOEK IaTh JHOOOTO
ooura ¢ cymmon mapaMeTpos 100 u BEDKUBATL Tpu 3TOM. [IpW KakoW MUHAMAIBLHOW CyMMe MapaMeTpPOB
cynepbouna »ro noayuurcs cieaars? (B.Hosuxos)

LVI YPAJIBCKIN TYPHUAP IOHBIX MATEMATHUKOB. KIPOB, 31.04 - 06.05.2021
MATEMATUYECKUUNU BOU Ne3. 05.05.2021
I'PYIIIIA CTAPT, BBICIHIAA JIAT A

1. B psag cTOAT HECKOJBKO HATYPAJBHBIX YUCEJ, DA HAUMHASTCA W 3akaHdmBaercsa dmuciom 1. Oxa-
3a70Ch, ITO CyMMa HUKAKWX HECKOJLKUX MEepBLIX uUucen He geanTcsa Ha 3. [lokaxuTe, UTO ecam oboe
HEeKpalHee 9UCJA0 YMEHBIIUTh WK YBeJAUIUuTh Ha 1, TO 10 cBoucrso Hapymurcsa. (C. Bepaos)

2. Mano HarypaibHoe n > 10. JuMe HeO6XOJUMO BIMCATH 9uCaa 0T 1 10 n? B KJIETKH KBAIPaTa 1 X 1
TakK, 9YTOOBI OBLIA BHIIOJIHEHBI YCJIOBUA:

(i) BCE YMCIA BCTPETUIUCEH TIO OJHOMY Pa3y;

(il) B KaxKIOM CTPOKE UMCJa UAYT B MOPAJKE BO3PACTAHUA CJIEBA HAMPABO;

(iii) B KaxKMOM CTOMOIE IUCTA UAYT B TIOPAIKE BO3PACTAHUA CBEPXY BHU3.

Nokaxwure, aro y Jumer me Mempme 22773 . 32n=5 . 42n=T . . (n — 1)3 . n cnoco6oB caeraTs 3TO.
(B.Bparumu)

3. Muparsr Ha “Yépuon KemuyxuHe” mepecCOPUINCh, B PE3YITATE 960 KAXK JBHIN U3 HUX BLIXBATUI
O Ba TIUCTONETA W HAMPABUI UX HA ABYX npyrux nupatos. Kanwran /Ixexk Bopoben mocme 5TOro HaszBaml
UMeHa BCeX TMPATOB B KAKOM-TO TOpAAke. llupaT, KOTOPOro Has3bIBaIM MO MMEHU, CPa3y BBICTPEIUBAT
13 060UX CBOMX IUCTOJETOB (ec/aM Lejb yxKe yOurTa, OH BCe paBHO B Hee crpenser). llupar, B KOTOpOro
BBICTpEAWIn, MrHOBeHHO ymupaeT. Okaszanock, uro B pesyiabrare morubmao 100 muparos. [Ias kakoro
HaubOoJbIIero k MOXKHO 33aBEIOMO YTBEDXKIAThL, YTO KAKOU Obl mopAnoK Hu BoIOpaa [xex, moru6.o Obl He
menee k muparos? ([lerTpanbHOEBpONENCcKaa MaTeMaTuIeCKaa oauMnuaaa, 2018, ycroxuenne)

4. CymiecTByIOT JU Takue HATYPAJIBLHBIE YUCIA G1, G2, -- -, (2021, ITO Q) TEJUTCA HA k M1 BCex k u
cyMMa al—l +...+ a2(1)21 = 17 (Bpasunus, 2020)

5. [laHbl pa3IuiHbIEe HATYPAILHLIE 9UCAA £ U Y TAKUE, 9TO €CIM K & IPUOaBUTL HANOOJALIINY NeInTe b
Y, OTJIMYHLIA OT ¥, TO MOJYYIUTCA TOT XKe Pe3yJbTaT, 9TO U €CAd K Y IpubaBUTh HAauOO/LIINKA IeIUTEeIb T,
OTJIUYHBLIN OT 2. J[OKaXuTe, 9TO ONUH U3 DTUX HAUOOJBIINX aeruTenen geautca Ha apyrou. (C. Bepmaos)

6. Ha octpose 10 cTpaH, HEKOTOpLIE W3 KOTOPLIX T'PAHUYAT APYT C APYTOM. Y KaIOU CTPAHBI
cobcTBeHHaA BamoTa. B [maBHOM 6aHKe OCTPOBA MOXKHO OOMEHATHL 10 eIWHUI] BATIOTHI JHOOOU CTPAHBI
Ha BaJIOTLL BCEX COCEIEeH 3TOU CTPAHLI, II0 OgHOK equHune kKaxaou. [Iea npemnpunumarens Buwr u Crus
uMeroT 1o 100 equHuL BAMIOTHL KaXKI0U U3 cTpad. Kax Iuii 13 HUX IpOou3BET HECKOJALKO 00MeHOB B [1aBHOM
6aHKe, B pe3yIbTaTe 9er0 Y KaX 00 U3 HUX OCTaJ0Ch He 60JIee OMHON eIVHUILI BATIOTHL KA¥K IO U3 CTPAH.
Mokaxure, 9T0 y HAX OCTAIOCH TOPOBHY Myxaauackux Tyrpukos (MyXiaHaua — OfHA U3 CTPAH HA OCTPOBE,
ryrpuxu — ux Bamora). (Kozepiskolai Matematikai Lapok, B. 5140, ynpomuierne)

7. B zoomapke umeeTcsa IeCATL JECTHUL, HA HUXKHEHU CTYIEHLKE KaxXJOH U3 KOTOPLIX CUIMT IO 0be-
3bAHE, a Ha BEepXHeHM — JEeXKUT 0o omgHoMy Oamany. OT HEKOTOPBLIX CTYIIEHEK JECTHUI OTXOLAT BEPEBKHU K

CTYNEHbKAM APYTUX JeCTHUL (0T KaKAOU CTYHEeHbKY — He 00Jee OLHOU BEPEBKHU, K CAMBIM BEPXHUM U CAMBIM
HIDKHUM CTYIIEHBKAM JECTHUL BePEBKY He TPUBA3aHb). OGe3bAHBL JIE3YT MO JECTHUIIAM BBEDPX; KAXK IBIA PA3,
KOrIa 00e3bAHa TIOMANaeT Ha CTYNEHBKY C BEPEBKOW, OHA TIEPEJe3aeT MO BEPEeBKe Ha APYTYIO JEeCTHUIY U
npogokaetr J1e3Th Beepx. [Jokaxkure, 4To Bee 6anansl 6yayT cregennt. (Kanazga, 1989)

8. Kaxnas xinerka nocku 300 x 300 nokpaiesa B 4epHLIN win GeJblil IBeT. ByxeM HA3BIBATH PACKPACKY
Pa3no00paznot, eCau B HE HET HU IBYX COCENHUX IO DOPU3OHTAIMA YEPHBIX KJIETOK, HU ABYX COCENHUX IO
BEPTUKAIA OEJBIX KAETOK. [Ipr KaKOM HAMMEHBIIEM Kk MOXHO YTBEDXK IaTh, 9TO U3 JIOO0U PACKPACKA MOXKHO
MOTYyYUTh PA3HOOOPA3HYI0, Mepekpacus He 6oaee, ueM k kaetok? (C. Jlyuunun)



LVI YPAJIBCKIN TYPHUAP IOHBIX MATEMATHUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUMU BOU N3. 05.05.2021
I'PYIIITIA CTAPT, ITEPBAA JIUT A

1. B psag cTOAT HECKONBKO HATYPAJBHBIX YUCEJ, DA HAYMHASTCA W 3akaHdmBaeTcsa duciom 1. Oxa-
3aJ0Ch, YTO CYMMa HUKAKWX HECKOJILKWUX HEPBHIX 4uceJa He gennTcs Ha 3. [Jokaxure, 4rTo ecam Jaiobdoe
HEeKpalHee 9UCJA0 YMEHBIIUTh WK YBeJAUIUuTh Ha 1, TO 10 cBoucrso Hapymurcsa. (C. Bepaos)

2. Jlano HaTypaabHoe n > 10. JuMe HeO6XOIMMO BOMCATH UHCIa OT 1 70 n? B KIeTKM KBAJIPATa 1 X N
TaK, YTOOBI OBLIA BBITTOTHEHHBI YCIOBUA:

(i) BCE YMCIA BCTPETUIUCEH TIO OJHOMY Pa3y;

(il) B KAXKIOU CTPOKE UUCJA UAYT B HOPIKE BO3PACTAHUSI CJAEBA HALPABO;

(iii) B KaxKMOM CTOMOIE IUCTA UAYT B TIOPAIKE BO3PACTAHUA CBEPXY BHU3.

Nokaxwure, aro y Jumer me Mempme 22773 . 32n=5 . 42n=T . . (n — 1)3 . n cnoco6oB caeraTs 3TO.
(B.Bparumu)

3. Muparsr Ha “Yépuon KemuyxuHe” mepecCOPUINCh, B PE3YITATE 960 KAXK JBHIN U3 HUX BLIXBATUI
O Ba TIUCTONETA W HAMPABUI UX HA ABYX npyrux nupatos. Kanwran /Ixexk Bopoben mocme 5TOro HaszBaml
“MEHa BCeX NUPATOB B KAKOM-TO Imopsigke. IlupaT, KOTOPOro Ha3BIBAIM II0 UMEHHU, CPa3y BBICTPEIUBAJ
13 060UX CBOMX IUCTOJETOB (ec/aM Lejb yxKe yOurTa, OH BCe paBHO B Hee crpenser). llupar, B KOTOpOro
BBICTpEJIWIN, MIHOBeHHO yMmupaer. Okasamock, 9To B pesyabraTe morudomo 100 mupartos. as kakoro
HAMOOBIIEr0 k MOXHO 3aBEIOMO YTBEPXKIaTh, UTO KAKOU ObI MOPALOK HU BHIOpan /[xek, morubio OBl He
menee k muparos? ([lerTpanbHOEBpONENCcKaa MaTeMaTuIeCKaa oauMnuaaa, 2018, ycroxuenne)

4. Mama ¢ Mamey 1OroBOPWINCh, YTO MaMa KymnuT Maille HeCKOJbLKO OIMHAKOBLEIX KOPOOOK KOoHdeT
Ha, MeHb pOXaeHus, a Malma pasnacT KOHMETH BCEM CBOUM MPY3bAM KAK MOXHO OOJBINE KOH(ET TOPOBHY,
¥ OCTABIIKECS KOH(DETH MOXKET OCTaBUThL cebe. Ecam mama xymutr Mame ase kopoOku koHder, To Mare
MOCTAHETCA TPU KOHMETH, 3 eCa MaMa KYNUT MATh KOPpOOok, To Marre nocramercs 18 xouder. CKOIBKO
y Mamu moxer ObITEL apy3en?

5. [laHbBI 1BA MOCJAEIOBATENBHBIX HATYPAIBHBIX YUCIa. ECIM K KaX IOMY U3 HAX MPUOABUTE €r'0 HANOOIb-
UK COOCTBEHHBIN JEIUTENb — MOJYIATCA OANHAKOBEIE PE3YJILTATHL. 1eMy MOTYT OBITL PABHEI DTU IUCIA7
(HanomuuM, 9T0 COGCTBEHHBIN JEAUTENb YUCAA — DTO AEAUTENb, HE COBHagaomull ¢ camuM uuciaom.) (C.
Bepuos)

6. CymwecTBYIOT U TATH TAKAX PABMUIHBIX duce] (HE 06A3ATEIBHO MOJOXKUTENBHEIX), YTO MPU BB
KUIBIBAHUU JIOOOT0O U3 HUX OCTABIIUECA YETHIPE MOXKHO PA30UTL HA [BE MAPHI, MPOU3BEIEHUA B KOTODPBIX
pasubt? ([I.IMupses)

7. B 3oomapke mMmeeTCsa MeCATH JECTHUI, Ha HIKHEU CTYMEHLKE KAaXKIOUW M3 KOTOPHIX CUAUT TIO 00e-
3bAHE, a HA BEPXHEW — JEXKUT To OgHOMY GaHaHy. OT HEKOTODHIX CTYTEHEK JECTHUI] OTXOIAT BEPEBKU K
CTYNEHbKAM APYTUX JeCTHUL (0T KaKAOU CTYHEeHbKY — He 00Jee OLHOU BEPEBKHU, K CAMBIM BEPXHUM U CAMBIM
HIDKHUM CTYIEHbKAM JEeCTHUL BeDEBKY He IpuBa3anbl). OGe3bsHbL Je3yT [0 JeCTHULAM BBEDX; KAXK LI Pa3,
KOrIa 06e3bsSHa MONATAeT Ha CTYIEHbKY C BEPEBKOU, OHA MEPEJe3aeT MO BEPEBKE HA APYI'YIO JEeCTHUIY U
POJOMKAET Je3Th BBepX. [lokaxkure, 9To Bee Ganauwl OyayT chenennl. (Kamamga, 1989)

8. Kaxnas xinerka nocku 300 X 300 nokpaiesa B 4epHbLIN WK GeJblil IBeT. ByxeM Ha3BIBATH PACKPACKY
Pa3no00paznot, eCau B HE HET HU IBYX COCENHUX IO DOPU3OHTAIMA YEPHBIX KJIETOK, HU ABYX COCENHUX IO
BEPTUKAIYA OeJbIX KAETOK. [Ipu KaKOM HAMMEHBIIEM k MOXKHO YTBEPK AATh, 9TO U3 JIOO0U PACKPACKU MOXKHO
MOTYYUTh PA3HOOOPA3HYIO, Mepekpacus He 6oaee, deM k kaetok? (C. Jlyuunun)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATUKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUM BOU N=3. 05.05.2021
TPYIIITIA CTAPT, BTOPAA JINT' A

1. B IIserounom ropoje um3 kpaHa TedéT apOy3HBIA COK. SHAUKA MOACTABWI NOJ KPAH KPYXKKY U
cran eé manoausaTb. A Hesnavika u [lonvuk cranu depes TpyOOUKM 3TOT COK U3 KPYXKKU IMUTH, KAXKIBIA CO
cBoen CKOpoCThio. Uepes 10 MUHYT KpyXKKa OKA3aJaCh 3aTOJIHEHa HATOJIOBUHY. HeszHanka muTh mepecTad,
a [ouwnk npogomxua. Emé wepes 6 MUHYT KpPYKKa 3alOTHUIACEH. KpaH 3akphLIN, a MOTHYIO KPYXKKY Tepes
Tpy6ouky Boinun Hesnanka. CKOJBKO BpEMEHU €My Ha 3TO HOTPeGOBATIOCH?

2. Ha mocke nammcano 30 HATYpaJdbHBLIX umcen. MoxHo Jdo6bie 4 rcaa 0 THOBPEMEHHO YMHOXATh Ha, 4
WIN K JTIOOBIM TPEM YMCIAM OTHOBPEMEHHO MpubaBaAThH 1. Beerma am MOXKHO BCe 9MCIa CAETATH PABHBIMU!



(C. Bepuos)

3. THuparer na Yépuou 2KeMmuyx)uHe NEPECCOPUINACH, B PE3YJAbTATE U0 KAXKIBIM U3 HUX BBLIXBATHII
MO [Ba MUCTOJETa W HATPABWI WX Ha ABYX Apyrux mupaTos. [[xkex Bopobenm mocsie 5TOrO HasBaal MMEHA,
TUPATOB B KaKOM-TO mopsaake. [lupaT, nMsa KOTOpOro Ha3BaaM, CPa3y BEICTPEIUBAT U3 0OOUX CBOUX MTUCTO-
JETOB (€Cau eTb yX)e yOuTa, OH BCEe PABHO B Heé cTpedider). [lupaT, B KOTOPOr0 BHICTPEIWIN, MCHOBEHHO
ymupaer. Okazamoch, 9To B pesyabrare norudiao 16 nuparos. Mor au /[xkek BEIOpATH MOPSIOK IEPEUUCIe-
HUsI UMEH NMPATOB TAK, YTOOBI IOrMOUIMX IUPATOB 0Ka3aaock 6bl He 6oabie 57 (Llenrpansuoesponenckas
MareMaTudeckasa oaummuana, 2018)

4. Tlo xpyry paccrasuau suciaa oT 1 10 2021 B KaKOM-TO TOPAIKE, 3aTEeM MEX Y JIOOBLIMI TBYMS COCE-
HUMHU IUCIAMU 3aMACATIN WX MOJOKUTEILHYIO PAa3HOCTD, a M3HAMAJBHBIE TUCTa cTepan. Kakoe HanboabInee
3HAYEHUE MOXKET NPUHUMATH HAMMEHDIIEE U3 OCTABIIMXCI HA JOCKE TUCET?!

5. Tpu nociegoBaTeNIBHBIX HATYPAIBHEX IUCIA ¢ < b < ¢ 00JAJA0T CAEIYIOIAM CBOUCTBOM: €CIM K G
npubaBUTL HAMOOJALIINY COOCTBEHHBIA NEIUTEIL ¢, K b NpubaBuTh HaMOOJALIINN COOCTBEHHBEIA NEIUTEIL «,
a K ¢ TpubaBUTL HAMGOJBIINK COGCTBEHHBIN JEIUTENb b, TO TOJYUIUTCA OJUH U TOT JKe Pe3yabTaT. demy
MOT'YT OBITH paBHLI 5T dncaa? COOCTBEHHBIN NEMUTENb YUCIA — DTO NEJUTENb, He COBMATAOIINN C CAMAM
qucaom. (C. Bepaos, ynporuenue)

6. Ectb 2 o6e3psHKu U 2 IE€CTHUIBI, HA BEPXHUX CTYIEHbKAX OOerX JeCTHUIl jJexkut mo Oanaxny. He-
CKOJIBKO BEPEBOK COEIUHAIOT JECTHULEBI, KaXJasd BepPEBKA COeIWHseT ABe JecTHUnbsl. HeT aByX BepEBOK,
TIPUKPEIIEHHBIX K OJHOU CTYTIEHbKE OMHON W TOW K€ JECTHUITHI, & K CAMBIM BEPXHUM CTYIEHLKAM JECTHUIT
BEePEBKY He MpUBA3aHEL. Kaxnas 06e3bAHKA CUAUT y MOAHOXKUA CBOEH JecTHUNEL. O6Ge3bAHKN B3OUPAIOTCA
0 JIECTHUIIAM, HO KaX IHIA Pa3, KOT/Ia OHU HATHIKAIOTCA Ha BEPEBKY, OHU TIEepeCUPAIOTCA 0 HEU K JEeCTHUIE
Ha APYrOM KOHIIE BEDEBKU, a 3aTEM IPOJOIKAIT KapabkaThbcs BBepx. [okaxuTe, 9TO KaxAasa 00€3bIHKA
noxyuur Ganas. (Kanaga, 1989)

7. Mama ¢ Mamen TOrOBOPWINCH, 9TO MaMma KynuT Malie HeCKOIBKO OJMHAKOBEIX KOPOOOK KOH(pET
Ha JeHb pOoxXJeHM:, a Mamma pa3facT Kak MOXKHO OOJbIIe KOH(ET CBOUM APY3biAM MOPOBHY, M OCTABIINECA
KOH(METH MOXKET ChecTh cama. Kcan mama kynuT Marre aBe Kopobku koudet, To Marie 1ocTaHeTCs BCETO
3 xoHderku, a ecam MaMa KyouT oaTh kKopobok, To Mame nocramercs 18 xouder. Moxer au Marma
HOIPOCUTH Y MaMBL CTOABKO KOPOGOK, 9TO00BL checTh Goubme 18 kouder? (A.Caduymniuna)

8. Kaxpgas krerka mocku 8 X 8 mokpallneHa B 9epHBIA WK GeNbld [BeT. ByleM Ha3BBaTh PACKPACKY
Pa3HOOOPA3HON, €CIAN B HEU HET MOPU3OHTAJBHEIX JOMUHOIIEK, COCTOAIIMX TOILKO U3 YEPHLIX KJIETOK, U HET
BEPTUKATHLHBIX TOMUHOIIEK, COCTOAMNX TOJIHKO 13 OeNbX KIeTOK. Kakoe HaumMeHbIee KOTUIEeCTBO KIETOK
HYKHO [I€PEKPACUTH, YTOOBl MaPAHTUPOBAHHO IIOLYIUTH U3 U3HAYAIBLHOU packpacku pasnoobpasuyo? (C.
Jlyuneun)

LVI YPAJBCKUI TYPHUP IOHBIX MATEMATHKOB. KIPOB, 31.04 — 06.05.2021
MATEMATUYECKHUUMU BOU N3. 05.05.2021
TPYIIITA CTAPT, TPETHA JIUT A

1. B psag cTOAT HECKOJBKO IENBIX YUCENT, TEePBOe W MOCJAenHee n3 KOTOPHIX paBHOo 1. Okazamoch, 4TO
CyMMa HUKAKUX HECKOJLKUX MEPBHIX YUCE] He NeauTcs Ha 3. Jlokaxure, 9TO ecau T000e HEKpauHee TUCIO
YBEIXIUTDH WK yMEHbUIKUTE Ha 1, To 510 cBoucTBo Hapymurca. (C. Bepios)

2. Ectb 2 06e3bsaHKY 1 2 JEeCTHULEL, 1 Ha BEPIINHE KaXKIOU JECTHUILL eCTh Oanan. Heckoabko BepEBok
COEMUHSIOT JECTHUILI, KaX1asd BEPEBKA COEIWHSIET ABE JEeCTHUIL. HeT nByX BepEBOK, MPUKPEIUIEHHBIX K
OJHOU CTYTIEHBKE OJHOU U TOU K€ JEeCTHUIIH, 8 K CAMBIM BEPXHUM CTYTEHBKAM JECTHUI] BEPEBKU HE TIPUBA-
3aHbl. Kaxpas 00e3bAHKA CUAAT V TIOAHOXKUA CBOEH JeCTHUIE. O0e3bAHKYU B3OUPAIOTCA MO JECTHUAIIAM, HO
KaXK IBIA Pa3, KOT'Ja OHU HATHIKAIOTCA HA BEPEBKY, OHU MepeOUPAIOTCS M0 Hel K JECTHUIE Ha IPYTOM KOHIIE
BePEBKU, a 3aTeM [IPOAOIKAT Kapabkarscs eBepx. [lokaxuTre, 4T0 HE3ABUCHMO OT TOI'0, CKOJIBKO BEPEBOK
ecTb, Kaxaas obesbsanka nouaydaer canan. (Kanana, 1989)

3. Mupater ma “Yépuon Kemuyxune” mepecCOPUINCH, B PE3YIAbTATE UEr0 KAXKIBIM U3 HUX BHIXBA-
TUI TIO ABA PEBOJbBEpA U HAMPABWI WX HA ABYX Apyrux mupartos. [xkex Bopobenm mocie >Toro Hassaa
MEHa [IAPATOB B KAKOM-TO mopsgke. llupar, KoToporo Ha3bIBAIU [I0 UMEHHU, CPA3y BLHICTPEIUBAIL U3 060ux
CBOMX DEBOJBLBEPOB (ecau Leib yxe ybura, OH BCe PABHO B Hee crpeaser). llupar, B KOTOPOIo BEICTpe-
Jaunu, MCHOBeHHO ymupaeT. Oxazanoch, 4To B pesyabrare morubnao 16 nuparos. Mor au [Ixek BHIGpATh
TAKOU MOPAJOK MEPEINCACHUA UMEH TUPATOBR, NPU KOTOPOM TIOTUOIINX TUPATOB OKA3ATIOCH ObI He GOMBIIEe
57 (IleHTpaJbHOEBDONIENCKAA MaTeMaTAIeCKad omuMmuana, 2018)



4. Tlo xpyry paccrasmwan qucaa ot 1 10 2021 B KAKOM-TO MOPAIKE. 3aTEM IS KaXK TOU Hapbl COCETHUX
YUCeJ HALLIA PA3HOCTH MEXKAYy OOMBIIMM U MEHbIINM. IIpy Kakou HaYaJbHOU PACCTAHOBKE HAMMEHBIIAA U3
BCEX DTUX PA3HOCTEN MPUHUMAET Haubodbiee 3Hadenne? (DoabkiIop)

5. Kakme 1Ba mMOCIEIOBATENBHBIX HATYPATLHBEIX YUCTA ¢ U b 00IAMAI0T CASTYIOUIIM CBOUCTBOM: €CJIU
K @ TpUOABUTH HAUOOJLITUU COOCTBEHHBIN EJUTENb b, TO MOJYUNTCA TOT XK€ Pe3yabTaT, YTO W eClIn K b
npubaBuTL HAMOOJBIINNA COOCTBEHHLIN geuTeab af HamoMHuM, 9TO COGCTBEHHBIN IEJUTENbL IUCIa — 3TO
genurenb, He copnagaroomun ¢ camuM duciaoMm. (C. Bepaos, ynpouenue C. Boruenkosa)

6. Kawxmgas kreTka nocku 8 X 8 MOKpAallieHa B YePHBI WM GENBIN IBET. byleM Ha3BBaTh PACKPACKY
Pa3#006Pa3nOtl, €CIN B HEU HET COCETHUX TO MOPU3OHTAIN YEPHBIX KIETOK, M HET COCETHUX TIO BEPTUKAIN
6enbix k1eToK. CKOMBbKO CYIIECTBYeT pa3zHoo6pasHbX packpacok? (C. Jlyunuus, ympolieHue)

7. Mama ¢ Mamen GOoroBOpwInCh, 9T0 MaMma KynuT Male HeCKOIbKO OJUHAKOBBIX KOPOOOK KOHGET
Ha JeHb poxjaeHwus, a Mama pasgact kak MOXHO 60mblre KOH(ET CBOUM APY3bIM IOPOBHY, X OCTABLINECS
KOH(ETHEL MOXeT CheCcThb cama. Eciau mama kynut Maine ase kopobku kouber, To Mamre gocranercs Bcero
3 KOH(DETKY, & eCau MaMa, KYyIIUT IATb KOPoHok, To Mare noctanercs 18 kouder. Cxoapko y Mamu moxer
oniTh apysen? (A.Caduynmuna)

8. B Ilserownom ropoge u3 kpaHa Te4éT apOy3HLIM COK. SHAUKA HONCTABWI MO KPAH KPYXKKY U
cran eé manoausaTb. A Hesnanika u [lonvuk cranu depes TpyOOUKM 3TOT COK U3 KPYKKU MUTH, KAXKIBIA CO
cBoert CKOpocThio. depes 10 MUHYT KPYXKKa OKa3aJach 3aIl0JHEHa HanotoBuHy. Hesnalka nmuTh mepecTad,
a [orwnk npogomxkui. Emgé wepes 6 MUHYT KpPYKKa 3amOTHUIACE. KpaH 3akphLIN, a MOTHYIO KPYXKKY Tepe3
Tpy6ouky Buinua Hesmanka. Ckoabko BpeMenu emy Ha 5To morpebosatock? (C. Boauenkos. fpocrasckue
IUCTAHIUOHHEIE UTDHI)



