LVII VPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. COYM, 24.10 — 30.10.2021
MATEMATNYECKHUU BOU Nel1. 26.10.2021
I'PVYIIITIA CTAPT, BbICIITA L JINTA

1. Ha ctoste crout 11 60sbInux KOpoOOK. B HEKOTOPBIX U3 HUX HAXOJIATCS 110 8 KOPOOOK
IIOMEHBIIIE, OCTAJbHBIE IIyCThl. B HEKOTOPBHIX KOPOOKAX IIOMEHbBINE HAXOIATCA €IIE I10 8
KOpPOOOK TOMEHbBIIEe, OCTaJbHbIE ITYyCThI U T.;. MoxKeT au cymmapHo ObITH poBHO 2021
IIYCTHIX KOPOOOK?

2. B HekoTopble k KJIETOK JOCKH 8 X 8 paccTaB/IeHbl PA3JIMYHBIE YHUCJIa TAKUM 00pa30M,
9TO ISt KaXKJIOM KJIETKU C YUCJIOM ( CPeIU dhces B KJIETKAaX, UMEOIINX POBHO OIHY
O0IIyI0 TOYKY C JIaHHOIi, He OoJiee OgHOrO 4mcJa, dosbiero a. Haiimure HambosbIee
BO3MOXKHOE 3HadeHue k.

3. Jlaubr Tpu orpeska ¢ gmuHamu 1, 2 u 3. OTpe3ok mauubl 3 pa3omau Ha 100 oTpes-
koB. Jlokaxkure, uyro m3 mosyduBiiuxcad 102 oTpe3KOB MOXKHO BbIOpaTh KaKWe-TO TPU
TaKUM 00pa30M, YTO CyMMa JIJINH JIIOOBIX JIBYX BBIOPAHHBIX OTPE3KOB OOJIbINNE JIJIMHBI
OCTAaBIIIETOCH.

4. HekoTopbie roposa cTpaHbl ¥ PTYPHUI COEIUHEHDBI JOPOraMU, IIPUIeM U3 JIFOOOTO T0-
POJia MOXKHO JI0eXaTh 110 JOPOTraM JI0 JIF0OOT0o Apyroro, u cpeau Jroobix 100 ropoioB ecTh
KaKHne-TO JIBa, COeJMHEHHBIE JIoporoii. /lokakuTe, YTO MOXKHO pacIpeie/IUTh TOPOoIa, IO
He Oosiee yeM 98 rybepHUSM TaK, 9TOOBI IOPOJIa KaXK IO I'yOepHUU MOXKHO OBLIO 00be-
XaTh 110 JOPOTraM He IMOKUAasl 9TO I'yOepHUN U He II0CelIas HU OIUH ropo 60j1ee OIHOTO
pasa.

5. Yuureyab 00bsaBua 99 yMHBIM JIeTsIM, 9TO 3aragaJj 99 mocjemnoBaTe/IbHBIX HATYPAJIb-
HBIX YHCeJI, OJIHO U3 KOTOPbIX Jesurca Ha 1000. OH coobImI KaXKI0My 110 CEKPETY OJIHO
u3 5tux 99 unces (Bce COOOIIEHHBIE YUCIA PA3IMYHBI). 3aT€M YUUTEIb Pa3/Iajl BCeM II0
OyMarkKKe M IIOIIPOCHJI KaXKJIOro M3 JeTell HAIKMCaTh, MOXKET JIK OH OIPEIEIUTh CYyMMY
99 zaraganabIx unces. Kaxkaprit Hanucaa «Hers. Yauresrs cobpasr OyMaKKu u 00 bABUIT
JIeTsM, 9TO Bce Hamucaan «Hery, mocsie gero caoBa pasaaj OyMarKKH U IPOIOJIKAJ TaK
JejiaTh, MOKa KTO-TO BIIepBhIe He HanmIimeT «/la». Moxker s Tak ciryamTbes, 9To Bee 99
nereit HanumyT </ lay ogHOBpEeMeHHO?

6. Y AuHBI ecThb HEOIPpAHUUYEHHBIN 3amac KoHder n BuaoB: Buma Nel, suma Ne2, ...,
Buga Nen. Kupmin B3st1 HeCKOIbBKO KOH(MeT y AJIMHBI M BBUIOXKWI UX B psia. AjnHa
MOKET IIPOJIEJIBIBATH C KOH(MeTaMU B PsIJIy CJIeIYIONINE OIepaIlni B JIIOOOM TTOPsiIKE:

1. Cwectb KoHbeTy Buaa k, a BMECTO He€ Ha ee MeCTO IIOJIOXKUTh KOHGeThl Buga k — 1
u k + 1 u3 3amaca UMEHHO B TAKOM TOpsJiKe (Ha MecTo 1 KJIaJIercs n u 2, a Ha MeCTO N
Kiajgerca n — 1 u 1).

2. CbecTb JiBe coceiHUE KOHMETHI, €CJu OHU OJTHOTO BHU/IA.

ITpu KakKux HATYpaJLHBIX 1 KHPHUJLJI MOXKET M3HavaIbHO BBLIOXKUTH KOH(ETHI TaK, 9TO-
Ob1 AJTHE HE yIAJIOCHh JOOUTHCS TOIO, YTOOBI B PSIIy HE OCTAJIOCH HU OJHONW KOHQETHI !

7. Ectb 6 Tupsb, Beca Kotopbix 10, 10, 11, 11, 11, 12 kumorpamm. Ha Kaxk 1011 13 HUX Ha-
KJIeliKa, Ha KOTOPO#l yKa3aH BeC 9TOi IUPU. JKCIIEPT 3HAET, YTO HAKJIEUKN IIPABUJIbHbIE,
HO ero 1med COMHEBAETCH - OH CUUTAET, UTO €r0 ChIH MOT' PaJu IIYTKU OTOPBATH HEKOTO-
pble HAKJIEHKN U MEePEKJIEUTh UX I0-IpyromMy. Kak skcrepTy Bcero 3a 2 B3BENIUBAHUSA HA
IBYX4YaIlledHbIX BecaX yoeauTh I1eda, 9To HaKIefKi BCE-TaKHU IIPaBUIbHbBIE?

8. Ha mocke mamucanbl ducia 1, 2, 3, ..., N. 3a oJHy omIepaiuio MOXKHO CTEPeThb C
JIOCKHM JIBa YHUCJIa, W 3alcaTh Ha JIOCKY UX CyMMy WJIH UX Ipou3Bejenue. Jlokaxkwure,
4TO HaiijieTcs Takoe N, OojbIllee MULINOHA, 9TO 3a [N — 1 omepamnuio Ha JJOCKEe MOYKHO
nosryunTh umnciio suga 100. .. 0.



LVII VPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. COYM, 24.10 — 30.10.2021
MATEMATNYECKHUU BOU Nel1. 26.10.2021
I'PVIIITIA CTAPT, IIEPBAZ4 JIUTA

1. Ha ctoste crout 11 6osibInux KOpoOOK. B HEKOTOPBIX U3 HUX HAXOJIATCS 110 8 KOPOOOK
IIOMEHBIIIE, OCTAJbHBIE IIyCThl. B HEKOTOPBHIX KOPOOKAX IIOMEHbINE HAXOIATCA €IIE I10 8
KOpPOOOK TOMEHbBIIEe, OCTaJbHbIE ITYCThI U T.;. MoxKeT au cymmapHo ObITH poBHO 2021
IIYCTHIX KOPOOOK?

2. B HekoTopble k KJIETOK JOCKH 8 X 8 paccTaB/IeHbl PA3JIMYHBIE YHUCJIa TAKUM 00pa30M,
9TO JIJIsT KaXKIOM KJIETKU C YUCJIOM ( CPeIU Uhces B KJIETKAaX, UMEOIINX POBHO OIHY
O0IIyI0 TOYKY C JIaHHOIi, He OoJiee OAHOrO |mcJa, odosbinero a. Haiimure nHambosbIee
BO3MOXKHOE 3Ha4deHue k.

3. Ha nocke Bemmucansr uncia 1,3, 32,33, ..., 3%, K aum nonucamu emé 100 HaTypasIb-
HBIX dnces1, He mpeBocxoaamux 377, takuM obpazoM, uto moayumirock 200 pasImdHbIX
HaTypaJIbHBIX 4uces. JlokakmTe, 9TO MOXKHO HaWTU 4 BBIMUCAHHBIX YUCJIa TAKUX, YTO
CyMMa, JIIOOBIX TPEX U3 HUX OOJIbIIIE YeTBEPTOTO.

4. Hekoropsle ropoga cTrpaHbl Y PTyPUUA COEIMHEHBI JOPOraMU, IIPUYEM CPEIH JIFOOBIX
100 roponoB ecTh KaKHe-TO JBa, COEIMHEHHBIE JOpOoroii. Jlokakure, 9T0 MOXKHO pacIpe-
JICJIATH TOpojia 1o He Oosiee yeM 99 ry0epHUAM TakK, YTOOBI TOPOJa KaxKJI0i I'yOepHUN
MOXKHO OBLIO 00beXaTh II0 JOPOraM He IIOKHUIAad TOH I'yOepHUHN U He HOCeInasi HA OUH
ropoJi 0oJjiee OJHOTO pa3a.

5. Yuurenab 00bsaBUI 99 yMHBIM JIeTsM, UTO 3arajga 99 mocseoBaTe IbHBIX HATYPAJIb-
HBIX IHCeJI, OJHO U3 KOTOPbIX aeaurca Ha 1000. OH coobIMI KaXKIOMYy II0 CEKPETY OIHO
u3 stux 99 uncen (Bce COOOIIEHHBIE UNCTIA PA3TUIHBI). 3aT€M YIUTETh PA3IAT BCEM IO
OyMazKKe M TOIPOCUJI KaXKJOro M3 JeTell HallMCaTh, MOXKET JIU OH OIPEIE/TUTh CyMMY
99 zaramanabix yucesn. Kaxxaprit nanucaa «Hers. Yunrenab cobpas OyMarKKu U 00bIBII
JIeTsIM, 9TO Bce Hammcaan «HeT», mmociie gero cHoBa pas/ias OyMaKK1 1 TTPOJIOJIZKAJT TaK
JieslaTh, TOKa KTO-TO BIepBble He HanwumeT «/la». Moxker u Tak cayanTbes, 9To Bee 99
nereit HanumyT «/lay ogHOBpEMEHHO?

6. Y AJIuHBI eCTh HEOIPAHUYEHHBIN 3amac KOH(MET TPEX BUIOB: KapaMeyb, Tpiodean u
barornuynku. Kupusm B3s1 HECKOJIBKO KOHMET Yy AJIMHBI U BBLIOKWUI UX B psjg. Anuna
MOKeT IIPOJIEJIBIBATH C KOH(METaMU B PSIIy CJIEIYIONINe OIePAIlin:

1. CbhecTh KOH(DETY OTHOIO BHUJIa, U HA €€ MECTO IOJIOKUTH 1O KOH(@ETe JIBYX JIPYTUX
BHUJIOB U3 3amaca B JIOOOM IOPSIKE.

2. CbecTh JiBe coceHre KOH(QEThI, €CJ OHU OJHOI'O BHJIA.

Bepno su, aro kax 0b1 Kupnin Hu pasziiokmi m3HadIa bHO KOH(METHI, AJTMHA CMOXKET
JIeICTBOBATH TaK, YTOOBI B PsJIy HE OCTAJIOCH HU OJIHON KOH(ETHI!

7. Ectb 6 Tupb, Beca Kotopwix 10, 10, 11, 11, 11, 12 kmmorpamm. Ha Kaxk 1011 13 HuX Ha-
KJIelKa, Ha KOTOPO#l yKa3aH BeC 9TOW TUpH. JKCIIEPT 3HAET, YTO HAKJIEHKN TpABUIbHBIE,
HO ero Ied® COMHEBAETCH - OH CHUTAET, YTO €r0 ChIH MOT PaJd MIYTKA OTOPBATH HEKOTO-
pble HAKJIEKN U MEPEKJIENTh UX IOo-IpyroMmy. Kak skcrepTy Bcero 3a 2 B3BENTUBAHUSA HA
JIByXYaIlledHbIX Becax yoe uTh 1meda, 9TO HAK/IeHKN BCE-TaKu MpaBUIbHBIE?!

8. Ha nmocke mamwmcanbl gucaa 1, 2, 3, ..., N. 3a oaHy omepamuio MOKHO CTEPETh C
JIOCKU JIBa YHCJIa, W 3aIlCaTh Ha JOCKYy UX CYMMYy WU UX Ipou3BejieHue. Jlokaxkure,
4TO Haiijercs takoe [N, OoJiblllee MUJIINOHA, 9TO 3a N — 1 omepaluio Ha JJOCKe MOXKHO
roryauTh ducao suga 100. .. 0.



LVII VPAJTbCKUI TYPHUP IOHBIX MATEMATUKOB. COYM, 24.10 — 30.10.2021
MATEMATNYECKHUU BOU Nel1. 26.10.2021
I'PVIIITIA CTAPT, BTOPAZ4 JINTA

1. Ha ctoste crout 11 60sibIniux KOpoOOK. B HEKOTOPBIX U3 HUX HAXOJIATCS 110 8 KOPOOOK
IIOMEHbIIIEe, OCTAJbHBIE MyCThl. B HEKOTOPBHIX KOPOOKAX IIOMEHbBIIE HAXOAATCA €IIE 110 8
KOpPOOOK TOMEHbBIIEe, OCTaJbHbIE ITYCTHI U T.;. MoxKeT au cymmapHO ObITH poBHO 2021
IIYCTHIX KOPOOOK?

2. Ha HekoTOpbIe KJIETKHU IMIaXMATHON JOCKH MOJIOKUIH 10 010Ky (Bcero 20 sibJioK).
Moryo m okazaTbCs, YTO JJis KaxKJI0il KJEeTKNU JOCKHU IO KpaiiHeil Mepe Ha OJIHON U3
COCETHUX C Hell 10 CTOPOHE KJIETOK JIEXKHUT S0JI0KO?

3. Ha mocke Boimucans! yucia 1,3,32,33, ..., 3%, K aum nonucamn emé 100 HaTypaJIb-
HBIX dnces, He mpeBocxomamux 379, takum obpazoM, uTo moiayumiock 200 pasImdHBIX
HATypaJbHBIX ducesa. /lokaxkure, 9TO MOXKHO HAWTH 4 BBIMUCAHHBIX YUCJIA TAKUX, 9TO
CyMMa, JIIOOBIX TPEX U3 HUX OOJIbIIIE YeTBEPTOTO.

4. HekoTopble ropojia cTpaHbl Y PTYPUU COEJIMHEHBI JOPOTaMU, ITPUYEM CPEJIH JIFOOBIX
100 ropozoB ecTh KaKue-TO JIBa, COeINHEHHBIE JToporoii. Jlokakure, 9T0 MOXKHO paciipe-
JIeJINTh TOpojia 1o He Oojiee deM 99 ry0epHUAM TaK, UTOOBI TOPOJa KaxKJI0#N I'yOepHuu
MOXKHO OBLIIO 00beXaTh II0 JIOPOTaM He MOKHUJIad TON I'yOepHUU U He TOocelias HA OJIUH
ropo/1, 60Jiee OJTHOrO pa3a.

5. CkoIbKIMH cIOCOOAMI Ha, MIaXMaTHOM JIOCKe 8 X 8 MOXKHO PacCTaBUTDH 8 He OLIOIINX
IpyTr Apyra Jagaeil Tak, 9ToObI HU JjIsi KaKUX ABYX M3 HUX OJHA M3 HUX HE HAXOIMNIACH
OTHOBPEMEHHO IIpaBee W HUXKe APyroii’!

6. Y AJIuHBI ecTh HEOIPAHUYEHHBIN 3amac KOH(MET TPEX BUIOB: KapaMeyb, Tpodean u
barornuynku. Kupusm B3s1 HECKOJIBKO KOHMET Yy AJIMHBI U BBIIOKWUI UX B psjg. AjnunHa
MOKeT IIPOJIEJIBIBATH ¢ KOH(METaMU B PSIAy CJIEIYIONINe OIePaIlin:

1. CbhecTh KOH(DETY OJIHOIO BHUJIA, U HA €€ MECTO IOJIOKHUTH 10 KOHQETe JBYX JIPYTIUX
BHUJIOB U3 3a1aca B JIOOOM ITOPSIKE.

2. CbecTh JBe coceHre KOH(GEThI, €CJIU OHU OIHOI'O BHIA.

Bepro su, aro kak 0b1 Kupnin Hu pasziiokmi m3HadIaIbHO KOH(METHI, AJTmHA CMOXKET
JIEICTBOBATH TaK, YTOOBI B PsiJIy HE OCTAJIOCH HU OJIHONW KOH(ETHI!

7. Ectb Tpum rupm Beca 3 KwjiorpaMma W TPHU THPU Beca 9 KujorpamMm. Ha kaxkmpoit
U3 HUX HaKJelKa, Ha KOTOPOIl yKa3aH BeC 3TOI I'mMpH. DKCIEPT 3HAET, YTO HAKJIeHKN
IIpaBUJIbHBIE, HO €ro Imed COMHEBAETCS - OH CYUTAET, YTO €r'0 ChbIH MOI' Pajiil NIYTKU
OTOpPBaTh HEKOTOPbIE HAKJEHKU W TEPEKJEUTh WX MO-JIPYyroMy. 3a KaKoe HauMeHbIIee
KOJIMYECTBO B3BEINTUBAHUI HA JIBYXYAIIEYHBIX BeCax KCIEPT MOXKET yoeauTh 1reda, 94To
HaKJIEIK1 BCE-TaKU IIPABUJIbHBIE?

8. Ha mocke mamumcanbr qucia 1, 2, 3, ..., N. 3a omHy omepanuio MOXKHO CTEPETh C
JIOCKU JIBa YHUCJIa, W 3aIllUCaTh Ha JIOCKY WX CYMMYy WU UX Ipou3BejieHue. Jlokaxkure,
9TO Haiimercss Takoe [N, Oojiblllee MIJLIMOHA, UTO 3a N — 1 omepaiuio Ha J0CKE MOXKHO
nmosyunTh ducyao Buja 100. .. 0.



LVII VPAJTbCKUI TYPHUP IOHBIX MATEMATUKOB. COYM, 24.10 — 30.10.2021
MATEMATNYECKHUU BOU Nel1. 26.10.2021
I'PVIIITIA CTAPT, TPETbH{ JINTA

1. B xoMIIbIOTEPHOM KJIyO€ €CTh MHOT'O TPOMHUKOB, KaXK/IbIil 13 KOTOPBIX MOXKHO BKJIFO-
YUTHh B PO3ETKY M 00€CTIEYNTh MUTAHUEM TPU KOMIIbIoTepa. BMecTo KOMIIBIOTEPOB MOYKHO
BKJIIOYATH JIpyTue TPOHUKN. MOXKHO JI ¢ TOMOTIHIO HECKOJIBKIX TPOWHUKOB 00ECTIEYNTH
nutanremM 100 KOMIIBIOTEPOB, TaK YTOOBI HU OJHOI'O KOMIThIOTEpa OO0JIbIle HEJb3si ObLIO
nogkounTh?! (CHava a B KOMIBIOTEPHOM KJIyO€e eCThb TOJIBKO OJIHA PO3ETKA.)

2. Ha HekoTOpbIe KJIETKH MIAXMATHON JOCKU MOJOXKUIN 10 si60Ky (Bcero 20 s10JI0K).
Morio mm okazaTbcs, 9TO JJIs KaxKJI0# KJIEeTKW JOCKHW MO KpaifHeil Mepe Ha OJIHON U3
COCEJTHUX C Hell 0 CTOPOHE KJIETOK JICXKHUT A0JI0KO?

3. Jlampr Tpu orpe3ka ¢ gauHaMu 1, 2 u 3. OTpe3oK AIuHbl 3 pa3ouan Ha 4 HepaBHBIX
orpe3Ka. Jlokakure, 9TO U3 MOJyIUBIINXCS 6 OTPE3KOB KaKWe-TO JIBA B CyMMe JIJTUHHEE
KaKOT'0-TO TPEThero, OOJIbIIEro HUX.

4. 3amenuTe OyKBbI pas3HbiMU IudpamMu, UYTOObBI B MPUMEpPEe Ha BbIUYATAHUE:
YPAJI - 57 = COYU

ObLIN ncHoJb30BaHbl Bee 10 mudp.

5. Coun, kak u 3ypbaran, BTpoe OJimxke K 3KBaTopy, deM K HOxxkHOMY mosocy. Bo
CKOJIBKO pa3 9KBaTOp MOxKeT ObITh majbliiie or Coum, gem ot 3ypbarana? Jlaiire Bce
BO3MOKHBIE OTBeTHI, HO moMHuTe, 9T0 Coun Haxomurcsa B CeBepHOM MOJIYIIapU.

6. CKOJIbKUMH CIIOCODaMU Ha MTaxXMaTHOR JOCKe 8 X 8 MOKHO PacCTaBUTDh 8 He OBIOIIUX
JPYT ApyTra Jajaei Tak, 9ToObI HU JIjIsd KaKUX JBYX M3 HUX OJHA M3 HUX HE HAXOIMUIACH
OIHOBPEMEHHO IIpaBee U HUKe JIPYroii?

7. Ectb Tpum rupm Beca 3 KmjiorpaMMma W TPH TMPU Beca 9 KujorpamMm. Ha kaxxmpoit
U3 HUX HaKJeWKa, Ha KOTOPOHl yKa3aH BeC 3TOH I'mpu. DKCIEPT 3HAET, YTO HAKJIEHKU
IIpaBUJIbHBIE, HO €ro Imed COMHEBAETCS - OH CUYUTAET, 9TO €ro ChIH MOI' PajM IIYTKU
OTOpPBaTh HEKOTOpbIe HAKJIEHKN W IEePEKJEeUTh WX MO-IAPyroMy. 3a KakKoe HauMeHbIIee
KOJIMIECTBO B3BEIIMBAHUI HA JIBYXYAIEYHBIX BeCaxX IKCIIEPT MOXKET yOoeauTh meda, 9To
HaKJIEKM BCE-TaKHU IIPABUJILHBIE?

8. 3HaiiKa JIOJIKEH BBIMUCATH Ha JOCKY 11 1ocsiemoBaTeIbHbIX HATYPAJBHBIX YUHUCE].
ITocse aToro emy pazpernieHo peBpalaTh HEKOTOPbIE YHUCIIa Ha JIOCKE B UX CYMMY WJIN
npousBejienne. CaMu cjaraeMble U COMHOXKUTEIN TIPU 3TOM ucue3aior. MoxkeT i oH 32
10 Takux mpeBpalleHnit moJayIuTh Ha gocke ducyo 10007



