LVII YPAJIbCKIUN TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne3. 29.10.2021
MJIAJIIITA S TPVIIIIA, BBICIITA Y JIUTA

1. [lIkombamKN nmcaaun TecT u3 6 BolpocoB. B KaxkKjaom Bompoce ObLIO JIBa BapwaHTa OT-
Bera. OKazajoch, 4TO Yy JIIOOBIX JIBYX IIKOJBHUKOB XOTsI ObI TPU OTBeTa OTJMYalTca. Kakoe
HanOOJIbIIIee KOJNIECTBO IIKOJIBHUKOB MOIVIO ObITH?

2. Haiiyure Bce HaTypasbHbIe N, I KOTOPBIX JIeCATHYHAA 3alich ducia n° + 79 cocTont
TOJIbKO U3 €JUHUII.

3. Ha nocke nammcano dncio 1. 3a oqun xox llers moxker HammrcanHoe 4O 3aMEHUTL Ha

n
) 9
uuiM. [leTe mopyunin moydunTs uncyo k. JJokaxkure, 9T0 OH CMOXKET 3TO CIEIATDH 38 HECKOJHKO

OJTHO U3 21 3n+1, ”T_l Tem He MeHEe YHCII0 1MOCJIe 3aMEHbI JIOJIZKHO OCTaBaThCs HATYpa/ib-
OlepaInii.

4. Ha mianeTe HECKOJIBKO FOPOJIOB, COCANHEHHBIX joporamu. Kaxktas mopora coeImHsIeT JIBa
ropoja, MexKIy JIOOBIMI JIBYMs TOpoJaMu He OoJjiee OIHOM JOPOru, M JOPOrHd HE MepPeCceKaroT-
cgd BHe TopojioB. M3 KarKJIoro ropoja BBIXOJAUT POBHO 3 JIOPOIM: KpacHasl, »KEITast 1 3e/ICHAL.
3BecTHO, 9TO ecin moexaTh, Ha9aB C MPOM3BOJILHOTO TOPOJIa, Uepeaysd KpacHble U »KEJIThIe J10-
pory, TO pOBHO Uepe3 6 mepees 1oB 00sg3aTeIbHO BEPHEIILCA B HaUa 10 My TH. Ecin »Ke yepeoBaTh
KpacHble 1 3eJIEHbIE JJOPOTH, TO TOXKE BCETJla BO3Bpalllaelibcs PoBHO depe3 6 nepee3noB. Hako-
HeIl, ec/In 4epeaoBaTh »KEIThle U 3eJEHbIE JOPOTHU, TO BCEra BO3BPAIACIIbcd POBHO depes 4
nepeesja. Kakoe HauMeHbIIee JUCI0 FOPOIOB MOXKeT ObITh Ha IlaHere?

5. ¥V npojiaBia Ha pblHKe ecTb 11 rupex pasandHoii macchbl. JIj1s1 Kazk10ro Habopa u3 HeCKOJIb-
KIX CBOWX I'MpEK IMpOoJaBel] MocunTal CyMMapHyIo Maccy 3Toro Habopa. Korjga on BbeInncas Bce
9TH YHUCJIa, CpeJil HUX oKasaJoch poBHO 2046 paznmyaabiX. JlokaxkuTe, 4TO BCe THPU MOXKHO
pas3/ie/IuTh Ha JIBe IPYIIIbI TaK, 9TOObI CyMMapHbIe MacChl TUPh B I'PYyIIaxX ObLIN PaBHBI.

6. /luma BbIIICa Ha JOCKY HECKOJIbKO dmcesi, He mpeBocxogdamux N. OH 3aMeTu/, 9To HU
OJIHO BBIIIMCAHHOE YNC/I0 HE JIEJIUTCS Ha JIPYTroe, HO €CJIU BBINMKICAThL HA JIOCKY €IIE XOTs ObI OJTHO
YUCJI0, He TIpeBocxodiee N, TO 9TO CBOWCTBO HapymuTcs. JJokaxkuTe, 9To ¢peJid BbIICAaHHBIX
qucesT HalJIeTces CTelleHb [POCTOro Ync/ia (BO3MOYKHO, HyJleBasl CTeNeHb, TO eCTh YHCJIO0 1).

7. IIpo gucna a, b, ¢ uzBectno, 4ro ab + bc + ca = 1. Kakue 3HaueHns: MOKeT IPUHUMATD
BbIpasKeHue

aB®*+1)  b(c*+1) N c(a2—|—1)?
a-+b b+c ct+a

8. Kakoe nammenbIiee KOJNIECTBO KJIETOK MOXKHO OTMETHTH B KBajipare 50 X 50, 4T0OBI B
JoboM KBaJipare 3 X 3 ObLIO HE MeHee JIByX OTMEYEHHBIX KJIETOK?



LVII YPAJIbCKIUN TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne3. 29.10.2021
MJIATITTIA Y TPVIITIA, TIEPBAY JINTA

1. [lIkombamKN nmcaaun TecT u3 6 BolpocoB. B KaxkKjaom Bompoce ObLIO JIBa BapwaHTa OT-
Bera. OKazajoch, 4TO Yy JIIOOBIX JIBYX IIKOJBHUKOB XOTsI ObI TPU OTBeTa OTJMYalTca. Kakoe
HanOOJIbIIIee KOJNIECTBO IIKOJIBHUKOB MOIVIO ObITH?

2. Qurypa damar ObET KaK CJIOH, HO TOJBKO B JIBYX U3 YeTHIPEX HAIPABIEHU (/1T pasHbIX
JTAMAHOB 9TU HAIPABJIEHHsI MOI'YT oTndarThes). Kakoe Hambosiblliee 9nC/IO JaAMAHOB MOXKHO
IOCTABUTH Ha ITAXMATHYIO JOCKY 8 X 8 Tak, 4To0bI OHU He Oumyin JApyr apyra’

3. Haiiyiure Bce naTypajbHble N, JJId KOTOPBIX JleCATHYHAdA 3alich ducia n° 4+ 79 cocTont
TOJIBKO U3 €JUHUII.

4. Ha nocke nammcano uncsao 1. 3a ogun xox IleTs MoxkeT HammcanHoe YnCJI0 3aMEHUTH Ha

OJIHO W3 21, 7,

ueiM. [leTe mopyunin momyanTs ducyo k. JJokaxkure, 9T0 OH CMOXKET 3TO CIEIATDH 38 HECKOJHKO

3n + 1, ”Tfl TeMm HEe MeHee UMCJIO TTOC/Ie 3aMeHbBI JIOJIZKHO OCTaBATHCA HATYpPaJIhb-

olepaInii.

5. Ha mranere HecKoJIbKO TOPOJIOB, COETMHENHBIX JoporaMu. Kaxkias Jopora coeInHIET IBa
ropojia, MexKIy JIOOBIMI JIBYMs TOpOJaMu He Oojiee OIHOM JOPOTHU, W JOPOrW HE MepeceKaroT-
cd BHe TopojioB. M3 KarKJIoro ropoja BBIXOAUT POBHO 3 JIOPOIM: KpacHas, »KEITas W 3e/ICHAL.
zBecTHO, 9TO eciii moexaTh, HauaB C IIPOU3BOJILHOIO IOpojia, Yepejysd KpacHble U »KEJIThIe J10-
pory, TO pOBHO Uepe3 6 mepees ioB 00g3aTeIbHO BEPHENILCA B HAUaJI0 Ty TH. Ecin »Ke dyepeoBaTh
KpacHbIe 1 3eJICHbIE JJOPOTH, TO TOXKE BCETJla BO3Bpallaclibcs PoBHO 4depe3 6 mepee3noB. Hako-
HeIl, ec/Ii depeaoBaTh »KEAThle U 3eJIEHbIe JOPOTHU, TO BCET/a BO3BPAIAeIIbcsd POBHO depes 4
nepeesja. Kakoe HauMeHbIIee JUCI0 FOPOIOB MOXKeT ObITh Ha IlIaHeTe?!

6. Y npojiaBia Ha pbiHKe ecTb 11 rupex pasandHoii Mmacchbl. JIjis1 Kazk10ro Habopa u3 HeCKOJIb-
KIX CBOWX I'MpEK IMpOoJaBel] MocunTal CyMMapHyIo Maccy 3Toro Habopa. Korjga on Beinucas Bce
9TH YHUCIa, CPeJin HUX oKazasjoch poBHO 2046 paznnyaabiX. lokaxkKuTe, 4TO BCe THPU MOXKHO
pas3ieIuTh Ha JIBE IPYIIIBI TaK, 9TOObI CyMMapHbIe MacChl THPh B I'PYyIIax ObLIN PaBHBI.

7. Ha nocke nammcannl uncia 1, 2, ..., 100. Urpator Anst u Benst, gesast XoJbl 110 odepe/in,
HaunHaeT AHsI. 3a OIMH XOJ MOYKHO CTE€PETh JBa UNC/Ia U 3allICATh UX HEOTPUIATE/]bHYIO pa3-
HOCTB. beHst xoueT, 4ToObI B KAKO-TO MOMEHT OOJIbIasl YacTh YUCEJ Ha JOCKe JeJTMINCh Ha 7.
MoxkeT i1 AHST eMy ITOMeIaTh?

8. Jluma BhIIHMcaJ Ha JOCKY HECKOJbKO dunces, He npesocxoidmux N. OH 3aMeTusi, 4To HU
OJIHO BBITIMCAHHOE YUCJIO HE JIeJIMTCS Ha JIpyroe, HO eCJI BBIINCATH Ha JIOCKY €Ié XO0Td Obl OJTHO
YUCJI0, He TTpeBocxoidiiee N, TO 9TO ¢BONCTBO HapymuTes. JlokaxknuTe, 9To cpejin BHITICAHHBIX
qucesT HalJeTes CTeleHb MPOCTOr0 dnc/ia (BO3MOYKHO, HyJIeBas CTENEHb, TO €CTh THCJIO0 1).



LVII YPAJIbCKIUN TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne3. 29.10.2021
MJIATITTIA Y TPVIITIA, BTOPAY JINTA

1. @urypa damar GbET KaK CJIOH, HO TOJILKO B JIBYX U3 YETHIPEX HANpaBjeHuil (Ji/s pasHbIX
JTAMAHOB 9TH HAIPABJIEHHsI MOI'YT OoTndaThes). Kakoe Hambosiblliee 9nC/IO0 JaMaHOB MOXKHO
MOCTABUTh HA IMAXMaTHYIO JIOCKY 8 X 8 Tak, YTOObI OHU He O JIPYT JApyra’

2. Haiiyure Bce HaTypasbHbIe N, I KOTOPBIX JIeCATHYHAA 3alich ducia n° + 79 cocTont
TOJIBKO U3 €IMHUII.

3. B kyacce 6oJblie mectn yIeHnKoB. B KaxKaplit KPy»KOK XoaaT 6 destoBek. OKaz3aI0Cch, 9TO
JIIOOBIE JIBA YeJIOBEKA XOJIAT B TOUYHOCTH Ha OJIMH 00Nt Kpy»KoK. JIoKaxKuTe, 4To B KJIacce XOTsd
ob1 31 yueHuK.

4. Aunpeit 3amenn OykBol a, b, c,d, e, f,g,h,t,7 na uudpst 0,1,2,3,4,5,6,7,8,9, ucrosib-
30BaB KaxKJIyIo 110 OJIHOMY pa3y, TakK, YTOObI BbIPayKCHUE

20 4 9b 4 9c 4 9d 4 ge
2/ +29 4 20 4 20 4 27

HpUHIMAaJIO Hanbosee Om3koe K 1 3Hadenune. Haitaure sTo 3HaUeHNMe.

5. Ha mranere HeCKOJIBKO TOPOJIOB, COeTMHENHBIX JoporaMu. Kaxkias Jopora coeJInHIET IBa
ropojia, MexKJy JIOOBIMU JIBYMs TOpoJaMu He OoJjiee OJIHOM JOpPOTrHU, W JOPOrd HE MepeceKaroT-
csd BHe TopojioB. 3 KazKJ10ro ropoja BBIXOJUT POBHO 3 JOPOTU: KpacHasl, »KEITasd U 3eJIEHas.
zBecTHO, 9TO ec/in moexaTh, HauaB C IIPOU3BOJILHOIO TOpojia, Yepeysd KpacHble U KEJIThIe J10-
poru, To PoBHO Yepes 6 1epee3 0B 00s13aTe/IbHO BEPHEINIbCs B Havua 10 myTu. Ecin »ke depeioBaTh
KpacHble 1 3eJIEHbIe JJOPOTH, TO TOXKE BCETrJla BO3Bpallaelibcsd PoBHO vdepe3 6 mepee3noB. Hako-
HeIl, eCJIM YePeJIOBaTh »KEJIThble U 3eJIEHbIE JOPOTHW, TO BCErJla BO3BPAIAENILCA POBHO depes 4
nepeesjia. Kakoe HanMeHbIIee 9nCI0 TOPOJIOB MOXKET ObITH Ha ILJIaHeTe?!

6. Ha nocke nammcansl aucia 1, 2, ..., 100. Urpator Ans u Benst, gesast Xoabl 10 odepen,
HaunHaeT AHsI. 3a OJIMH XOJ MOXKHO CTE€PeTh JBa UMC/Ia U 3allICaTh UX HEOTPUIATE/ILHYIO pa3-
HOCTB. BeHsi Xo4eT, 4ToObl B KAKOW-TO MOMEHT OOJIbIllasi 9acTh YKCce/l Ha JIOCKEe JeJTUIUChH Ha 7.
Moxker it AHst eMy TToMeIaTh?

7. uma BeIIICa Ha JOCKY HECKOJbKO dmcesi, He mnpeBocxondmux N. OH 3aMeTus1, 4To HU
OJIHO BBIIINCAHHOE YUCJIO He JIeJIMTCSI Ha JIpYroe, HO €CJI BBIINCATH Ha JIOCKY eIé XOTd Obl OJIHO
YUCJI0, He TTpeBocxodiee N, TO 9TO CBOWCTBO HapymuTcs. JJokaykuTe, 9T0 ¢peJid BIICAHHBIX
qucesT HaleTces CTeleHb MPOCTOro dnc/ia (BO3MOYKHO, HyJIeBasl CTeNeHb, TO eCTh IHCIO0 1).

8. Moxkno jin kBajpar 21 X 21 paspesarb Ha KBajpaTbl b X 5 u 2 X 27



LVII YPAJIbCKIUN TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne3. 29.10.2021
MJIAIIITIA Y TPVIIIIA, TPETHA JIUTA

1. @urypa damar GbET KaK CJIOH, HO TOJILKO B JIBYX U3 YETHIPEX HANpaBjeHuil (Ji/s pasHbIX
JTAMAHOB 9TH HAIPABJIEHHsI MOI'YT OoTndaThes). Kakoe Hambosiblliee 9nC/IO0 JaMaHOB MOXKHO
MOCTABUTh HA IMAXMaTHYIO JIOCKY 8 X 8 Tak, YTOObI OHU He O JIPYT JApyra’

2. Ha jecaTn xosmakax HalllcaHoO 110 oJHOMY ducy, oT 2 70 11 BKaounTenbao. TpeMm My/I-
peraM HaJieJIn 10 KOJIMaKy, oCTaJbHble crpdTain. Kaxkablit Myaper; BUIUT TOJBKO JIBa, IUCTIa
Ha KOJITaKaxX JAPYyTux MyApernoB. VM coobmmim, 9To Mpou3BeieHne dnces Ha HaJeThIX KOJIIIa-
Kax sIBJISIETCsI KBaJIpaTOM HATyPaJIbLHOTO dncia. MoxKeT Jin KTo-HIOY/Ib U3 MYJIPEIOB HaBePHSIKA,
y3HATH 9HCJI0 Ha CBOEM KOJIITake?!

3. B kutacce 60J1blIIIe TIECTH YIEHUKOB. B KaxKIblil KPY2KOK X04T 6 desioBek. OKazasioch, 4To
JIIOOBIE JIBA YeJIOBEKA XOJIAT B TOUYHOCTH Ha OJINH 00Nl Kpy»KoK. JIoKaxKuTe, 4TO B KJ1acce XOTsd
ob1 31 yueHuk.

4. Aujpeit 3amenns OykBol a, b, c,d, e, f, g, h,t,7 na uudpst 0,1,2,3,4,5,6,7,8,9, ucrojib-
30BaB KaXKJIyI0 M0 OJIHOMY pa3y, TakK, YTOObI BbIPaKEHUE

20 4 2b 4 2¢ 4 2d 4 ¢
2 + 29 4 2h 4 21 4 2J

IIpUHUMAaJIO HanboJsiee 6J1M3Koe K 1 3HaveHne. Haﬁ,ﬂI/ITe 9TO 3Ha4Y€CHUE.

5. Ha miareTe HECKOIBKO TOPOJIOB, COEINHEHHBIX Joporamu. Karkaas gopora coeauHsIeT I1Ba
ropojia, MEeK/1y JIIOOBIMU JIBYMsi TOpojiaMu He 0oJiee OJIHOI JIOPOru, U JOPOTH He IePeceKaroTcs
BHE ropojioB. 13 KaxK10ro ropojia BEIXOJUT POBHO 3 JIOPOrU: KpacHasl, »KEjiTast 1 3ejéHast. 13-
BECTHO, YTO €CJIN 110eXaTh, HAUaB ¢ IIPOU3BOJILHOIO IOPOa, Yepelysi KpacHbIe U YKEIThIE JOPOTH,
TO pOBHO 4epe3 6 1epee3/ioB 00s13aTe/IbHO BEPHEIIbCS B HavaJio IyTH. Fcym depeioBaTh Kpac-
HbIE U 3eJIEHbIE JIOPOI'H, JIN0OO KEJIThIe U 3e/EHBIC JIOPOTH, TO TAKyKe BEPHEIILCs POBHO depe3 6
nepee3ioB. MozkeT Ji Ha Takoil 1j1aHere ObITh POBHO 12 ropojioB?

6. Ha nocke B psj Bbinucanbl uncia ot 1 10 14 B HekoTopom mopsjke. /luma 3amnmcan B
TETPAJKY CYMMY II€PBBIX TPEX YHCEJ, IIOCJIEe 3TOrO CYMMY BTOPOT'O, TPETHEr0 M YeTBEPTOrO
qnces1, 3aTeM CYMMY TPeThero, YeTBEPTOro 1 IATOTO Ynces U T.J1. B nTore B TeTpajike oka3ajach
3alliCh

17,28, 23, 26,20, 19, 21, 26, 28, 25, 27, 20
Yemy MozkeT ObITH paBHa CyMMa, BTOPOI'O U IPEJIIOC/IEIHEr0 YUCes Ha, JIOCKe?

7. Koyt 3aymasl Tpu HaTypaJibHBIX 4ucia a, b, ¢ u nocuurasn, 4ro a + b + ¢ = 57, a
abc 4+ ab + ac + be = 2021. Hoxaxkure, uro Kosig gomyctu ommbKy B BHIUYUC/IEHUSX.,

8. Moxxno s paszpesarh KBajpaT 6 X 6 0 rpaHuiiaM KJIEeTOK Ha 8 MPsIMOYTOJILHUKOB C
[OITAPHO PA3JIMIHBIME ILJIOIIAISIMI



