LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATNYECKUN BOM Ne2. 28.10.2023
T'PYIIIIA CTAPT, BRICIIA Y JINTA

1. Kazk10e JIBy3HAUHOE YHC/I0 OKPAIIEHO B OJIMH U3 Kk 1BETOB, IPUUYEM BCE IBETa IIPUCYT-
cTByIOT. [Ipn KaKoM MUHUMAJILHOM 3HAaYEHUN k MOXKHO rapaHTUPOBAHHO YTBEPXKIATH, ITO
HaliLyTCs TPU YUCIa @, b 1 ¢ pa3HbIX [IBETOB, TaKue UTO Y a U b ojinHaKoBast 1 pa eIMHuII,
ay bu c— ogunakoBas 1udpa J1ecITKOB?

2. JIng nekoToporo narypaJbioro ducja n > 100 Beuca n B MOpsjiKe BO3pacTaHns Bce
qncia, Menbinne 3n + 1 n B3anmno npoctole ¢ 3n + 1. /lokaxknte, 970 cymMMa KaKUX-TO
JIBYX TIOJIPsI]T CTOSIINX YNCEJT JIeJTUTCA Ha 3.

3. B maxmarHOM TypHUpE KaKkjias Mapa yIaCTHUKOB ChilpaJja JIPYr ¢ JAPYyrom He OoJiee
ojiHOTO pasa. Keynm jaBa yuactanka A u B He chIrpasiu ApyT ¢ APYTOM, TO POBHO JIBa JPYTUX
yJacTHUKA B TeUeHrne TypHupa ceirpasin u ¢ A, u ¢ B. Bojee Toro, Hukakue 4 yuyacTHUKa He
CBhITpaJI MKy coboit poBHO 5 mapruil. lokarkure, 9TO JI0ObIE JIBa YIACTHUKA CHIMPAJIN
[IOPOBHY HapTUil.

4. Iuma packpacus qucia 1, 2, 3, ..., 2023 B k useros. Oka3zaJjiochb, 4TO HaUMEHbIIIEe
YUCJIO TIEPBOTO 1BETA PABHO KOJIMYECTBY YHCE BTOPOTO 1IBETA, HAUMEHbBIIee YUCI0 BTOPOTO
I[BETa PaBHO KOJMYECTBY YNCE] TPETHErO IBETA, . . . , HAUMEHbIIee YUC/I0 k-0ro 1BeTa paBHO
KOJIMYECTBY 4HnCes epBoro 1seta. Haitiinre nanbosibiiee Bo3MOXKHOe 3HaUenne k.

5. Hexoropyio kierdaryio urypy Bacs pasomn na durypku sua 00 (takue Gurypku
MOXKHO [TOBOPAYMBATHL U IepeBopadnBarh), a [lers — Ha JOMUHOIIKE (IPSIMOYTOJIBHUKHI
13 JIByX KJIeTOK). Moryio i B IeTHHOM pa30UeHNN BEPTHKAJIBHBIX JIOMUHOIIEK OKA3ATHCSI
poBHO Ha 50 OoJibIlle, YeM TOPU30HTAIBHbBIX !

6. lana Tabymma 100 x 100 ¢ eguauIaMu Ha JMaroHaJ W, MIYINEH W3 JIEBOIO BEPXHErO
yIJia B IPaBbIil HMKHUI, 1 HYJISIMI BO BCEX OCTAJIbHBIX KJETKAX. 3a OJUH IIar pa3peliaer-
cs BbIOpATh JIBE CTPOKU U 3aMEHHUTb KaykK/IyI0 13 HUX CTPOKOI, II0JIyUeHHOIl B pe3y/ibrare
cienytomeit onepanuu: g Beex ¢ oT 1 j0 100 HOBasg cTpoka MMeeT eIUHUILy Ha 2-Oif I10-
SUIIH, €CJN B BBIODAHHBIX CTPOKAX UMCJA Ha -0 MO3UINN Pa3/INIaloTCsI, U HOJb, €C/In
coBIaIar0T. MOXKHO JII HECKOJIBKIMU TAKUMU IaraMu JOOUTbCS TOI0, YTOOBI BCe KJIETKI
TaOJINIIBI CTAJIN 3aIIOJHEHDbl e IMHAIIAMI !

7. llycrs S(n) obosnadaer cymmy rudp uncia n. CymecTByoT Jin pa3/iudHble HATYDaJlb-
Hble dncsa a u b rakue, ato a + 20235(a) = b+ 20235(b)?

8. YV Ajama ecTb CeKpeTHOe HaTypasbHOE UHCIO X, KOTOpoe IbiTaeTca y3HaTh Esa. Ha
KazkJIoM Itare EBa BbIOMpaeT HATypabHOE YKUCJIO N U 33J1aeT BOIPOC “ABAAECMCA AU YUCAO
T 4+ n Hamyparoroti cmenenvro npocmozo wucasa?”’. Kaxkaeiii cieayromiuii Borpoc Ea 3a-
JIAeT, YCJIBIIIAB OTBET Ha Npeablaymuii. JJokaxkure, yTo EBa MOXKET y3HATH YMCJIO T, 3a/iaB
KOHEYHOE YHCJIO BOIIPOCOB.



LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATNYECKUN BOM Ne2. 28.10.2023
T'PVIIIIA CTAPT, IIEPBAY JINTA

1. Kazkt0e JIBy3HAUHOE YHC/I0 OKPAIIEHO B OJIMH U3 Kk 1BETOB, IPUUYEM BCE IBETA IIPUCYT-
cTByIOT. [Ipn KaKoM MUHUMAJILHOM 3HAaYEHUN k MOXKHO rapaHTUPOBAHHO YTBEPXKIATH, ITO
HaliLyTCs TPU YUCIa @, b 1 ¢ pa3HbIX [IBETOB, TaKue UTO Y a U b ojinHaKoBast 1 pa eIMHuII,
ay bu c— ogunakoBas 1udpa J1ecITKOB?

2. JI71s1 HEKOTOPOro HATYPAJIBLHOIO YNCIa 1 BBIIINACAIN B MOPSJIKE BO3PACTAHNSA BCE UNCIA,
MeHbIIe 3n U B3aUMHO TPOCThbie ¢ 3n. okaxkuTe, 4TO CyMMa KaKUX-TO JIBYX ITOJIPSI
CTOSIINX Yuce JIeJUTCs Ha 3.

3. Oust paccraBuiia 1o Kpyry 200 nyctbix mucok. OJist u ee Koika Kaiist Xo/siT 110 ouepein,
HaunHaeT Oug. KaxkabiM cBouM xogoMm OJist KiaJeT KycodeK KOpMa B OJHY U3 MUICOK II0
cBoemy BbIOODY, a Kaiisi ¢iuraer yankoil ojna Kycodek (He 06s3aTebHO TOT, KOTODBIIl
TOJIbKO uTo Jobasmin!) u3 joboit Mucku B cocemnuio0. Kaits xoder, arobsl moce ee 200-
ro XoJa B KakKOH-HUOyIb MUCKe oKa3a/joch XOoTs Obl 10 KycoukoB Kopma. MokeT Jin oHa
JIeficTBOBATD TaK, YTOOBI rapaHTHPOBAHHO JOOUTHCS »KEJIaeMOoro?

4. Iunma packpacus qucia 1, 2, 3, ..., 2023 B k nseros. Okazajochb, 4TO HaUMEHbIIIEe
YHUCJIO TIEPBOTO 1BETA PABHO KOJIMYECTBY YHCE/ BTOPOTO 1IBETA, HAUMEHbBIIEe YUCI0 BTOPOTO
I[BETa PaBHO KOJUYIECTBY YNCET TPETHErO IBETA, . . . , HAUMEHbIIee YUCI0 k-0ro 1BeTa paBHO
KOJIMYECTBY 4HnCes epBoro 1eeta. Haiiinre nanbo/ibiiee BO3MOXKHOe 3HaUenne k.

5. Hexoropyio kierdaryio ¢urypy Bacs pasomn na durypku suga 0o (takue Gurypku
MOXKHO MTOBOPAYMBATL U IepeBOpadnBaTh), a llerss — Ha JOMUHOIIKE (IPSIMOYTOJIbHUKHI
13 JIByX KJIeTOK). Moryio i B IeTHHOM pa30UeHNN BEPTHKAJIBHBIX JIOMUHOIIEK OKA3ATHCSI
poBHO Ha 50 OoJibIlle, YeM TOPU30HTAIBHBIX !

6. /lana Tabiauna 100 x 100 ¢ exuHUIIAME Ha JMaroHaJsd, MIYIIEHl U3 JIeBOI'O BEPXHEro
yIJjia B IPaBbIil HMKHUM, 1 HYJISMU BO BCEX OCTAJIbHBIX KJETKAX. 3a OJUH IIar pa3peliaer-
cd BbIOpATh JIBE CTPOKU U 3aMEHHUTb KaykK/IyI0 13 HUX CTPOKOI, II0JIyUEeHHOIl B pe3y/ibrare
cienytomeit onepanuu: g Beex ¢ oT 1 j10 100 HOBast cTpoka MMeeT eIUHUILy Ha 2-Oif 110-
SUIIH, €CJN B BBIOPAHHBIX CTPOKAX UMCJA Ha -0 HMO3UIUN Pa3/INIaloTCsI, U HOJb, €C/In
coBIaar0T. MOXKHO JII HECKOJIBKIMU TAKUMH IaraMu JOOUTbCS TOI'0, YTOOBI BCe KJIETKI
TaOJINIIBI CTAJIN 3aIlOJIHEHDbl € IMHAIIAMI !

7. llycrs S(n) obosnavaer cymmy mudp ducsia n. CymecTBYIOT i pas/idHble HATYPaJib-
Hble dncia a u b rakue, 9to a + 20235 (a) = b+ 20235(b)?

8. Ajam 3arajgas cekperHoe HarypasbHoe dncao x or 1 go 1000, koTopoe mbITaeTcst 3a
HECKOJIbKO Iaros y3uaTh EBa. Ha kaxjgom mare EBa BoiOnpaer HaTypaJibHOE IUCTIO 1 OT 1
710 500 1 y3HaeT y AjiamMa, Ha KaKyi0 MaKCUMaJbHYIO CTENeHb JIBOMKY JICIUTCS 9UCI0 X +N.
Kazx it caeyiomuit Bonipoc EBa 3a/1aeT, yeibias oTBeT Ha npeabiaymuii. Moxker n EBa
JeficTBoBaTh TakK, 9TOOBI FrapaHTUPOBAHHO OIpeaenTh dncao Amgama mocie 20 BorpocoB?



LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATNYECKUN BOM Ne2. 28.10.2023
TPYIIIIA CTAPT, BTOPAY JINTA

1. HeckotbKO JBY3HAYHBIX YHCET 00PA3yIOT UEnouky, €Cau B pa3psjie eJIMHUI TepPBOTO
qHUCJIa CTOUT Ta Ke Mudpa, ITo B pa3psjie JecATKOB BTOPOIo, B Pa3psijie eJINHUI] BTOPOTO
YUCIa CTOUT Ta ¥Ke Mudpa, 9To B pasps/jie JeCATKOB TPETHET0, B pa3psijie eINHNT] TPETHETo —
Ta »Ke, YTO B pa3ps/jie JeCATKOB YeTBEPTOTO, U T.J1. Kakyro caMylo JJIMHAYIO MEMOYKY MOXKHO
COCTABUTH U3 PA3JNUHBIX YUCEI, KPATHBIX TPEM?

2. JI71s1 HEKOTOPOro HATYPAJIBLHOIO YNCIa 1 BBIIIACAIN B MOPSJIKE BO3PACTAHNSA BCE UNCIA,
MeHbIIe 3n W B3aUMHO TPOCTbIe ¢ 3n. okaxkuTe, 4TO CyMMa KaKUX-TO JIBYX ITOJIPST
CTOSIINX Yucel JIeJUTCs Ha 3.

3. Oust paccraBuiia 1o Kpyry 15 myctbix Mucok. OJist 1 ee Koika Kaiist XoJ1sT 110 odepein
(maumnaer Ouist). Kaxxapiv ceonm xogom OJtst KJTaJieT KycodeK KopMa B OJHY U3 MUCOK 110
cBoeMy BbIOODY, a Kaiis ciBuraer Jialkoil 3TOT KycodeK B OJIHY U3 cOoceHNX MUCOK. [lociie
60-oro cBoero xoja Kaiist moaxoauT K 0JHO# U3 MUCOK ¢ HAUOOJIBIIUM KOJINIECTBOM KYyCOU-
KOB U ¢bejjaeT uxX. Kakoe HanboJiblee KOJIMIeCTBO KycouKoB Kaiis cMoyKeT rapaHTUPOBAHO
CbeCTh !

4. Iuma packpacus qucia 1, 2, 3, ..., 2023 B k useros. OkazaJjiochb, 4TO HauMEHbIIIEe
YUCJIO TIEPBOTO 1IBETA PABHO KOJMYECTBY YUCET BTOPOTO 1IBETA, HANMEHBIIEE YUCI0 BTOPOTO
I[BETa PaBHO KOJUYIECTBY YNCET TPETHErO IBETA, . . . , HAUMEHbBIIee YUC/I0 k-0ro 1BeTa paBHO
KOJIMYECTBY 4HnCes epBoro 1seta. Haiiinre nanbo/ibiiee BO3MOXKHOE 3HAUEHNE k.

5. Hekoropyto kierdaryio dhurypy Bacs pasomin wa JTOMUHOIIKH (MPAMOYTOJTBHUKE U3
JBYX KJETOK), IPUIEM BEPTHKAJBHBIX JIOMUHOIIEK Y Bacu mosiydnsioch Ha ojiHy OoJibIIe,
yeMm ropusoHTasbHbIX. [locie dero Ilets pazdoumm HA JOMUHOIIKK TY Ke CAMYIO KJIeTJaTyro
durypy. Moryio i B nernHoM pa3OMeHHN TOPU30HTAJIBHBIX JOMHUHOIIEK OBbITH Ha OJHY
OoJIbIIe, YeM BEPTUKAJIbHbBIX !

6. /Tana Tadbauna 10 x 10 ¢ egmHUIAMEI Ha JUaroHaJIM, UAYIIEHl 13 JIEBOrO BEPXHEro yIJjia
B IIPaBbIil HUXKHUIL, W HYJsIMI BO BCEX OCTaJbHBIX KJIETKAX. 3a OJUH IIar pa3periaercs
BBIOpPATh JIBE CTPOKU M 3aMEHUTh KarkJIyI0 U3 HUX CTPOKOM, IOJYUYeHHON B pe3yJibrare
caeyroneit oreparun: 17151 Becex ¢ oT 1 710 10 HoBag cTpoka nMeeT eJIMHUILY Ha 1-0if TO3UINH,
€CJI B BLIOPAHHBIX CTPOKAX YHUC/Ia Ha (-0 MO3UINN PA3INIalOTCs, U HOJIb, €CJIN COBIIAIAIOT.
MoKHO 11 HECKOJIBKUMU TaKUMHU IIaraMu J0OUTbCsl TOro, 4TOObI BCE KJIETKU TaOJIHIbI
CTaJIN 3AII0JHEHbI e NHUIIAMUI

7. Ilycrs S(n) obosnagaer cymmy nudp ducsia n. CymecTBYIOT i pa3/idHble HATYPaJib-
Hble dncia a u b, rakue, uro a + S(a) = b+ S(b)?

8. Ajam 3arajgaj cekpeTHoe HarypasbHoe dnciao x ot 1 go 1023, KkoTopoe mbITaeTcst 3a
HECKOJIbKO maros y3uarh EBa. Ha karkjom mare EBa BbiOMpaer HaTypabHOE YUCIO N U
y3HaeT y Ajlama, Ha KaKyl0 MakKCHUMAaJbHYIO CTEleHb JBOWKN JIeJNTCst duciao x + n. Kax-
JIbIT coejtytomuit Bonipoc EBa 3ajaer, yeabimas oTBeT Ha npejblaymunit. Moxker i Ea
JeficTtBoBaTh Tak, 4TOOBI rapaHTHPOBAHHO OIPEIEINTH YUCI0 AjlaMa M0Cje HECKOJbKIX
BOIIPOCOB?



LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATNYECKUN BOM Ne2. 28.10.2023
T'PVIIIIA CTAPT, TPEThY JIUTA

1. HeckotbKO JBY3HAYHBIX YHCET 00PA3yIOT UEnouky, €Cau B pa3psjie eJIMHUI TepPBOTO
qHUCJIa CTOUT Ta Ke Mudpa, ITo B pa3psjie JecATKOB BTOPOIo, B Pa3psijie eJINHUI] BTOPOTO
YUCIa CTOUT Ta ¥Ke Mudpa, 9To B pasps/jie JeCATKOB TPETHET0, B pa3psijie eINHNT] TPETHETo —
Ta »Ke, YTO B pa3ps/jie JeCATKOB YeTBEPTOTO, U T.J1. Kakyro caMylo JJIMHAYIO MEMOYKY MOXKHO
COCTABUTH U3 PA3JNUHBIX YUCEI, KPATHBIX TPEM?

2. JI71s1 HEKOTOPOro HATYPAJIBLHOIO YNCIa 1 BBIIIACAIN B MOPSJIKE BO3PACTAHNSA BCE UNCIA,
MeHbIIe 3n W B3aUMHO TPOCTbIe ¢ 3n. okaxkuTe, 4TO CyMMa KaKUX-TO JIBYX ITOJIPST
CTOSIINX Yucel JIeJUTCs Ha 3.

3. B BoJieiibosie urpa uaeT 10 TPEX BhIMI'PAHHBIX HapTuil. 3a mobey co CIETOM 110 HapTu-
am 3 : 0w 3 @ 1 naérea 3 ouka, conepunky — 0. 3a mobdery co cuérom 3 : 2 naéred 2 ouka,
a conepHnky — 1 ouko. B Typnupe urpaan 3 komanabl: ¥YMuble, Becénble 1 Haxomgunsnbie.
Kaxkas ¢ Kax/10il ceirpajia 1mo 5 urp. Morio jin Tak HoJy4duThes, 9T0 Becélible BhIMIpa-
s OoJtklie Beex maptuil, Haxoaunpbie ojepzkaJin Oojiblle Bcex 1modes, a Y MHbIe HabpaJin
00JIbIlIE BCEX OUKOB?

4. Ous paccraBmia 110 Kpyry 12 nycroix mucok. Ouist u ee komka Kaiist xouaT 1o ogepein
(maumnaer Ouist). Kaxxapiv ceonm xojom OJist KJaJieT Kyco9eK KOpMa B OJHY U3 MUCOK 110
cBOeMY BLIOODY, a Kaiist MoxKeT ¢ABUHYTD JIAIIKOI 9TOT KyCOUeK B OJHY 13 COCEIHIX MICOK,
a MozKeT Hu4ero He JiesaTh. Ilocse 60-oro coero xoja Kaiist mogxoauT K OJHOI 13 MUCOK
¢ HAMOOJIBIINM KOJIMIECTBOM KYCOUKOB U Cchbejaer ux. Cmoxker jin Kaiisi rapaHTHPOBAHHO
CbeCTh 15 KycoukoB?

5. Hekoropyto kierdaryio dhurypy Bacs pasouin wa JOMUHOIIKK (MPAMOYTOJBHUKE U3
JBYX KJIETOK), IPUIEM BEPTHKAJBHBIX JIOMUHOIIEK Y Bacu 1moyiydnsioch Ha ojiHy OO0JIbIIe,
yeM ropusoHTabHbIX. [locie yero [lets pa3bur Ha JOMUHONIKK TY YK€ CAMyIO0 KJIETYATYIO
durypy. Moryio jin B nmeTMHOM pas3OMeHNN TOPU30HTAJbHBIX JOMUHOIIEK OBITH Ha OJIHY
OoJIbIIe, YeM BePTUKAJIbHbBIX !

6. HazoBéM «E2KUKOM» CEMUKJIETOUHYIO (DUTYPY, MOy IAIOILYI0Cs 13 KJIeTIaToro KBaJipa-
Ta 3 X 3 yAaJleHHeM JIByX ero MpOTHBOIOJIOXKHBIX YIVIOBBIX KJIETOK. MOKHO I U3 KaKoro-
HUOY/Ib KJIETYaTOI'0 KBaJipaTa BbIPe3aTh 110 IPAHUIAM KJIETOK HECKOJIBKO «EXKIKOB», YTOObI
JOJIsT «0OPE3KOB» (OCTABIIMXCS OT KBApaTa KJIETOK) COCTaB/IsIa MeHbIe 1 poreHTa mIo-
a1 3TOr0 KBajpara’

7. Ilycrs S(n) obosnagaer cymmy nudp ducyia n. CymecTBYIOT i pas/idHble HATYPaJib-
Hble dncia a u b, rakue, uro a + S(a) = b+ S(b)?

8. HarypaJsibHOE 911¢/10 yMHOXKIIN Ha 9 U ITOJTY IHJIH 9TO YK€ UHCJI0, 3allIICAHHOe B 00paTHOM
nopsijike. Haiijiure Bce Takue |mciia, MeHbIIE MUIJIJINOHA.



