LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne1. 26.10.2021
MJIAJIIITIA S TPVIIIIA, BBICIITA S JIUTA

1. Tpu marypajbHbIx uncia a < b < ¢ TakoBbl, 4T0 b — a = ¢ — b. U3BecTHO, 4TO
a’?+b?+ 2 =b-(b—a)?® Haiiaure Bce BO3MOKHBIC 3HAUCHHSI C.

2. Yaurenb 3arajaj deThIpe TPEXZHAUHBIX MOCTIEI0BATEIBHBIX YHCIa, OJTHO U3 KOTOPHIX JIe-
JInTes Ha 6, & Jipyroe — Ha, 7, COOOIIIII 9TO YEThIPEM YMHBIM JICTSM, a TaKzKe Ha3BaJl KarXKJI0MY 110
OJIHOMY U3 3aJlyMaHHbIX dnces (Bce HA3BaHHBIC UHC/Ia PA3IUNYIHBI). nc/a, HA3BAHHbBIE JAPYTHM
JIeTSIM, OHI He CJIBINAJIN. 3aTeM yUIUTe/Ib pasjia/l KayKJoMy 110 OyMaykKKe U IIOIMPOCHJI HAIIUCATD,
MOTYT JII OHU OIPEJICINTL Bce 4 3araJlaHHbIX ducia. Kaykaplil Hamnmcas, 9To He MOXKET. Y 9u-
TeTb cobpasl OyMayKKI U OObIBIJI JI€TsAM, UTO HUKTO HE MOXKET OTraJlaTh YeTBEPKY 3aralaHHbIX
quces. 3aTeM yUnTe/Ib CHOBA pa3jall JIeTsM 110 OyMarkKe ¢ TeM ke 3ajanueM. Ha 931oT pas Kaxk-
JIbIT PEOEHOK CMOT' OJIHO3HAYHO OIPeJIe/INTh 3arajantbie ducia. CKOJIBKO CYIIECTBYEeT YeTBEPOK
quces1, KOTOpble MOT 3araJlaTh yIUTe/Ib !

3. Ha crone nexxar 40 kpacubix, 41 cunnit n 41 xéntoiit map. [lama n Bosa 1o ouepenn
JeIaloT Xoibl, HaunHaeT [larma. 3a oiuH X0/1 MOXKHO B3SATh JIFOOBIE JIBa IIapa, TOJbKO €CJIN 3TO
He 11apa u3 CUHEro u »KEJIToro mapa. KTo He MOxKeT cie/1aTh X0 1, IPpourpbiBaeT. KTo BeiurpbiBaeT
IPU [IPABUJIBHON Urpe?

4. Knerkn gocku 10 x 10 packpariensl B 11 mBeroB. bynem Ha3bIBaTh KIETKY npexpacHot,
ecy cpejin 19 KJIeToK, HAXOAAIMNUXCsA ¢ Hefl B OJIHOI CTPOKE WJIM OJHOM CTOJIOIE, BCTPEUAIOTCS
Bce 11 nperoB. Kakoe HanboJibiiiee 4nc/io MpeKpacHbIX KJIETOK MOXKET ObITh Ha 3TOMH JocKe?

5. Hdanbl Tpu orpeska jyuabl 1, 2 u 3. Orpe3ok mnbl 3 pa3dumnmn Ha 100 orpeskos. Joka-
JKUTE, 9TO U3 nojayunBimxcs 102 oTpe3KoB MOKHO BBIOPAThH KAKKE-TO TPU TaKUM 00pa30M, 9TO
CyMMa, JIJTUH JIIOOBIX JIBYX BBIOPAHHBIX OTPE3KOB OOJIBINE JAJIUHBI TPETHEro.

6. Koyt BbIncas na JIOCKy Bce HaTypaJbHbIE JeauTen dncia N B MOpsiIKe BO3pacTaHns.
OkazaJjioch, YTO HEYETHBIE U YETHBIE JlesnTe/n depeayorcd. Moxer ju N geanrbes Ha 20217

7. B crpane Yprypun He Menee 100 ropojioB. Hekoropble ropoa coemHEHBI JJOPOraMu, IpH-
4éM 13 JII000r0 ropojia MOXKHO JI0eXaTh 110 JIoporam Jio JIFoboro Jipyroro, u cpeju Jiodbx 100
rOpPOJIOB €CTh KaKWe-TO JIBa, CoeJMHEHHBIe joporoil. Ha kakoe HamMenbiiee KOJIUIECTBO T'yOep-
HUIT TApaHTHPOBAHHO MOYKHO Pas3OUTh BCe IOPo/ia Tak, 9TOObI TOpoIa KayK10il rybepHIN MOYKHO
ObLIO 00bexXaTh 110 JIOPOraM, He MOKUJas 3TOoi I'yOepHUU U He Iocelas HU OJIMH Topoji boJsee
OJTHOT'O paza’

8. st marypasbHoro n > 100 onpegesum T'(n) Kak 9uc/io, MOJyYeHHOe U3 1 TIepeMeliie-
HUEeM JIBYX TepBbiX nudp B KoHer. Hampumep, T(12345) = 34512 u T'(100) = 10. Haiigure
Hanmenbinee n > 100, mis koroporo 1'(n) = 9n.



LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne1. 26.10.2021
MJIAIITA Y TPVIITIA, TIEPBAY JIUTA

1. Tpu marypajbHbIx uncia a < b < ¢ TakoBbl, 4T0 b — a = ¢ — b. U3BecTHO, 4TO
a’?+b?+ 2 =b-(b—a)?® Haiiaure Bce BO3MOKHBIC 3HAUCHHSI C.

2. Yaurenb 3arajaj deThIpe TPEXZHAUHBIX MOCTIEI0BATEIBHBIX YHCIa, OJTHO U3 KOTOPHIX JIe-
JInTes Ha 6, & Jipyroe — Ha, 7, COOOIIIII 9TO YEThIPEM YMHBIM JICTSM, a TaKzKe Ha3BaJl KarXKJI0MY 110
OJIHOMY U3 3aJlyMaHHbIX dnces (Bce HA3BaHHBIC UHC/Ia PA3IUNYIHBI). nc/a, HA3BAHHbBIE JAPYTHM
JIeTSIM, OHI He CJIBINAJIN. 3aTeM yUIUTe/Ib pasjia/l KayKJoMy 110 OyMaykKKe U IIOIMPOCHJI HAIIUCATD,
MOTYT JII OHU OIPEJICINTL Bce 4 3araJlaHHbIX ducia. Kaykaplii Hamnmcas, 9To He MOXKET. Y 9u-
TeTb cobpasl OyMayKKI U OObIBIJI JI€TsAM, UTO HUKTO HE MOXKET OTraJlaTh YeTBEPKY 3aralaHHbIX
quces. 3aTeM yUnTe/Ib CHOBA pa3jall JIeTsM 110 OyMarkKe ¢ TeM ke 3ajanueM. Ha 931oT pas Kaxk-
JIbIT PEOEHOK CMOT' OJIHO3HAYHO OIPeJIe/INTh 3arajantbie ducia. CKOJIBKO CYIIECTBYEeT YeTBEPOK
quces1, KOTOpble MOT 3araJlaTh yIUTe/Ib !

3. Ha crone nexxar 40 kpacubix, 41 cunnit n 41 xéntoiit map. [lama n Bosa 1o ouepenn
JeIaloT Xoibl, HaunHaeT [larma. 3a oiuH X0/1 MOXKHO B3SATh JIFOOBIE JIBa IIapa, TOJbKO €CJIN 3TO
He 11apa u3 CUHEro u »KEJIToro mapa. KTo He MOxKeT cie/1aTh X0 1, IPpourpbiBaeT. KTo BeiurpbiBaeT
[IpU IPaBUILHO urpe?

4. Knerkn gocku 10 x 10 packpariensl B 11 mBeroB. bynem Ha3bIBaTh KIETKY npexpacHot,
ecy cpejin 19 KJIeToK, HAXOAAIMNUXCsA ¢ Hefl B OJIHOI CTPOKE WJIM OJHOM CTOJIOIE, BCTPEUAIOTCS
Bce 11 nBeroB. MoryT jin oKazaThbcs mpeKpacHbIMI Oojiee 90 KIeToK JTOCKH?!

5. Y Bacu ecrb durmiku Tpex msetos: kpacubie (K), senennie (3) u cunne (C). On nocraBus B
pst 7 pumek: KSK3K3K. 3a onn X0/ OH MOXKeT BLIOPATH JiBe JIF0ObIe (DUITTKU 1 3aMEHUTH UX 1
BCe (DUIIKK MEK/Ty HUMH 110 CJIEJIYIOIEMY TTIPaBUIY: KpacHble MEHSIOTCs Ha 3eJIeHbIE, 3e/IeHbIe —
Ha CUHIE, CUHIEe — Ha KpacHble. depe3 Kakoe HauMeHbIIIee JICJI0 X0/I0B Bce (PUIIKHI B PSIIAY MOT'YT
CTaTh CHHIMU?

6. lanbl Tpu orpeska juunbl 1, 2 u 3. OTpe3ok mmubl 3 pa3dumnmn Ha 100 orpeskos. Joxa-
JKUTE, 9TO U3 1nojayuuBimxcs 102 oTpe3KoB MOKHO BbIOPATh KAKKe-TO TPU TaKUM 00pa30oM, 4To
CYMMa JIJINH JIOOBIX JIBYX BBIOPAHHBIX OTPE3KOB OOJIBIIE JIJIMHBI TPETHETO.

7. B crpane Yprypun #He menee 100 ropojioB. Hekoropble ropoia coefmHEHBI JJOPOTaMu, MTpH-
YeM 13 JIIo00ro ropojia MOXKHO JIOeXaTh 10 JIOporam Jo JIFoOoro Jipyroro, u cpeju Jjiodbx 100
TOPOJIOB €CTh KaKMe-TO JiBa, COeJNHEHHBIE JOPoroil. Jlokazkure, 9T0 ropojia MOyKHO pa3dUTh Ha
He Oosiee yem 99 rybepuuii Tak, 4ToOBI ropoja Karxko#l rybepHun MOXKHO ObLIO 00beXaTb I10
JIoporaM He MOKUJIasd 9Toi rybepHun m He mocenias HU OJUH TOpoj1 6ojee 0JIHOTO pasa.

8. g marypasbaoro n > 100 onpemesum T'(n) Kak 9uciio, moJydeHHOE U3 N [EPEMEIe-

HUeM JIBYX mepBbiX nudp B KoHer. Hampumep, T(12345) = 34512 u T'(100) = 10. Haitgure
manmenbiinee n > 100, aist koroporo 1'(n) = 9n.



LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne1. 26.10.2021
MJIAJIITIA Y TPVIIIIA, BTOPAY JINTA

1. Haiijiure Bce TpOiiKu HATYpAIBHBIX duces (a, b, ¢), st KOTOPBIX BbBITTOJIHSI-
ercs paBeHcTBo 3! + a! = bl + 3! - ¢!. Hanmomuum, aron! =1-2-... - n.

2. Ha croste nexar 40 kpacubix, 40 cunux n 40 »xénTeix mapos. [lama 1 Bosa
0 odepein Jie/atT Xoibl, HauuHaeT Ilama. 3a oguH X0 MOYKHO B3sITb JIIOObIE
JIBa MIAPUKa, TOJILKO €CJIN 9TO He Tlapa U3 CUHEro 1 »KEJToro mapa. KTo ne MoxKeT
clleJiaTh XOJ, IPOUrphIBaeT. KTo BBIMIPBIBACT IIPU IIPABUILHOI UIrpe?

3. Knerkn jjockm 6 X 6 packpalllenbl B 7 IBETOB. DyjeM Ha3bBaTh KIETKY
npexpacHot, ecan cpean 11 KJeToK, HaxXoJSIUXcsl ¢ Hell B OJIHOI CTpOKe WJin
OJIHOM CTOJIOIE, BCTpedatoTes Bee 7 IBeTOB. MoryT /i oKa3aTbcsl NPpeKPacHbIME
oostee 30 KJIETOK JTOCKU?

4. Y Bacu ectb dunikn tpex nperos: kpacuble (K), senensie (3) u cumnue (C).
On nocrapu B psiji 7 dumiex: K3K3K3K. 3a ojuH X0 0H MozKeT BbIOpaTh JIBe
JI00BIe PUITKN W 3aMEHUTH UX U Bce (PUITKI MEXKIy HUMU 10 CJIEIYIONEMY Mpa~
BUJTY: KpACHbIE MEHSIIOTCsI Ha, 3e/IeHble, 3eJIeHble — Ha CHHIE, CUHIE — Ha KPacHbIE,
Yepes kakoe HaUMEHbIIIEe T1CI0 XOJA0B Bee (PUIIKU B PSIIY MOTYT CTATH CUHUMU?

5. Janwsr Tpu orpeska Jaunbl 1, 2 u 3. OTpe3ok AIUHBI 3 pa3Ouan Ha 5 OT-
pe3KoB. JlokaxkuTe, 9To U3 MOJYIUBIINXCA 7 OTPE3KOB MOYKHO BhIOpaTh KAKHE-TO
TP TAKIM 00Pa30M, 9TO CyMMa JIJTMH JIIOOBIX JABYX BHIOPAHHBIX OTPE3KOB 0OJIBITE
JUTUHBI TPETHETO.

6. Koss BuIcasr Ha JIOCKY Bce HaTypaJbHbIe jgeauTenan duciaa N > 1 B 1o-
psajiKe Bo3pacTtaHusi. OKa3aja0ch, YTO HEYETHBIE 1 YETHBIC JCJUTEIN YePe Iy I0TCs.
Moxker jin N OBITH KBaJIPATOM HEKOTOPOI'O HATYPAJILHOIO Unc/ia’

7. CKOJIBKO HaTypaJsIbHBIX unces1, Menpinx 1000, mpejcraBumsl B Buje 2¢ — 27,
rjie a u b— 1ejble HeoTpuLaTe/IbHbIE YUC/IA7

8. Bokpyr npsamoyroabHoro mnapka pasmepom 400 na 800 MeTpoB HPOXOJINUT
aJijiesl, TakykKe apkK paszjiesieH ajjiessMu Ha npsamoyroyibuuku 100 Ha 200 meTpoB.
Bxoj B mapk HaxoiuTcd B YIUIy TpAMOyTobHuka. [loceTurennb, 3aiijisd B Mapk,
ITPOIIIEJI TI0 BCEM aJsljlesiM U BEPHYJICSA KO BXOJly B IapK. Kakoit HanMeHbIIeil JI/INHbI
MOT" OBITH €0 MapUIpyT?!

*
4
Bxoa B napk




LVII YPAJIbCKIUI TYPHUP FOHBIX MATEMATHUKOB. CUPUYC, 24.10 — 30.10.2021

MATEMATUYECKHNIM BOM Ne1. 26.10.2021
MJIAIIITIA Y TPVIIIIA, TPETHA JIUTA

1. Haiigiure Bce Tpoiikn HATYpaATBHBIX duces (a, b, ¢), st KOTOPBIX BbITTOJIHS-
ercs paBeHcTBo 3! + a! = bl + 3! - ¢!. Hanmomunm, aron! =1-2-... - n.

2. Ha croste nexar 40 kpacubix, 40 cunux n 40 »xénTeix mapos. [lama n Bosa
10 ovepeau JearoT Xo/bl, HaunHaeT [lamra. 3a oguH X0J MOXKHO B3ATb JIOObIE
JIBa MIAPUKa, TOJILKO €CJIN 9TO He Tlapa U3 CUHEro n »KE/J1Toro mapa. KTo ne MoxKeT
cJlesIaTh X0/, TPOUTrpbiBaeT. KTo BHIMIPLIBAET IPU TPABUILHOM nrpe?

3. Kpayipar 9 X 9 paspeszan Ha 9 kBajiparoB 3 X 3. CKOJIBKUMU CIIOCODAMU
MOXKHO IOCTaBUTHL 9 (buIlleK B KJIeTKN KBajJpaTa Tak, YTOObI B KarKJ0il CTPOUKeE,
B KasKJIOM CTOJIOIE, & TaKyKe B KarKJIOM KBaJjipaTe 3 X 3 ObL1a POBHO Oj(Ha (puIlrKa?

4. Y Bacu ectb dummkn Tpex mseros: kpacibie (K), zenensie (3) u cunue (C).
On nocraBui B psan 9 dpumek: KBK3K3K3K. 3a oaun xox oH MoxKeT BHIOPAThH
JIBe JIH00ObIe (PUITKU U 3aMEHUTb UX U BCe (DUINKU MeXKIy HUMU 110 CJIeIYIOIIe-
MY HpaBIIYy: KpacHble MEHSIOTCSI Ha 3ejIeHble, 3e/IeHble — Ha CUHUEe, CHHUEe — Ha
KpacHble. MoxKeT i oH 3a 7 X0JI0B ¢JeaTh Bce (PUIIKNA CUHUMMU?

5. MabIuK BBLIOKIT U3 9€TBIPEX OJIMHAKOBBIX KYOUKOB CBOE MMsI (MAJTBINK
cunT 3a Kyoukamu). C oOpaTHO# CTOPOHBI KYOUKN BBITVISISIT Tak, KAK HA PH-
cynke. Kax zoByT Masipunka? Ha KapruwHKe MaJabdnK CUINAT 38 KyOMKaMU.

i = m o -

afllviP|oP |l

6. Kosg BuIcasr Ha JIOCKY Bce HaTypaJbHble jgeauTenn duciaa N > 1 B 1o-
psjiKe Bo3pacTtanus. OKa3aaoch, YTO HeYETHBIE 1 YETHBIC JCJIUTEIH YePe Iy I0TC.
Moxker jin N OBbITH KBaJPATOM HEKOTOPOI'O HATYPAJILHOIO dnc/ia’

7. SaMeHnTe OYKBBI pa3HbIMU U@ paMu, YTOObI B IpUMepe Ha BbIUUTAHUE
YPAJI — 57 = COYI

ObLI Kcnoib3oBanbl Bee 10 mndp. Haitanre Bce pemenus.

8. CKOJIbKO HATYpaslbHbIX unces1, Menbiinx 1000, npejcraBumst B Buje 2¢ — 20,
rjie a u b— 1esble HeoTpuLaTe/IbHbIE YUCIA”?



