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

MATEMATHUYECKII BOI Ne3. 30.10.2023
I'PYIIIIA CTAPT, BbICIIA YA JINTA

1. Ha jiocke Hammcanbl JBa pasjindHbIX HATYpPaIbHBIX 4uciaa a > b. 3a ojmHy oneparuio
MOYKHO 3aMeHUTDH napy uucen (a,b) mmbo wa (ab, 1), mubo Ha (a + b,a — b). Moxuo 1 13
nape! (2, 1) Ipu IOMOIM HECKOJIBLKHX ollepalmil moayunTts napy (2 - 10100, 10190)?

2. Cocrosijicst TEHHUCHBII TypHUDP MexKAy 2n + 1 urpoxamu. KaxKiaplii UIPOK ChIrpaJi ¢
KazKJIBIM JIDYTUM UTPOKOM TI0 OJTHOMY pa3y, HHUbux He Obl10. Kpome Toro, mepej nagaiom
TYPHUPA KaXKJIbIIl UTPOK MMeJI YUCJI0BOM PefiTHHT, IpuieM He ObLIO JIBYX HUTI'POKOB C OJIH-
HAKOBBIM peiiTuHroM. Okaszajoch, 9To cymiecTByeT poBHO 200 MaTdeil, B KOTOPBIX UIPOK C
6oJ1ee HUBKUM PEHTUHTOM BBIUT'PAJ Y UTPOKa ¢ 00Jiee BHICOKMM pefiTuHTroM. JlokazkuTe, ITo
CYIIECTBYeT UI'POK, BhIMI'PaBIInii He MeHee n — 20 u He Oosiee n + 20 MaTyeil.

3. CymecTByeT Jit HATYpaJibHOE 91CI0 IV, YIOBIETBOPSIOINIEE CJIELYIONTUM TPEM YCJIOBHISIM:
1. N nemures Ha 222 Ho ne na 2202,
2. N umeer TOJILKO TPH pas/indHble IudPhI B 3allUCHA, U HU OJHA U3 HUX HEe paBHAa HYJIIO,
3. xorst 661 99, 9% 1udp uncia N aBiIsAIOTCA HEYETHLIMI?

4. ITyma n Bopon urpator B urpy. Ilepes HauaoMm UIrpbl Ha JicTe OyMaru HaIUCaHO YNCJIO
2023. XoxgdaT mo ovepen, nepbIit Xoj jgemaer Ilyma. Xoa cocTonT B 3aMeHe HAITMCAHHOTO
B JIAHHBII MOMEHT 1mcsia T Jinbo Ha x + 1, mbo Ha x/p, vae p — Ji00oii TPOCTOil JIeTnTe b
x. BemrpeiBaeT TOT, KTO IepBbIM Halumer eaunuily. OupeaeanTe, KTO BbHIUIPbIBACT IIPU
IPaBUJILHOI UIpe 000MX UIPOKOB.

5. Haitiute HauMeHbIIee 11ej10e 4nciio b, obJiagatoree caeay oM CBOICTBOM: JIJIs KazK 10~
r'o c110co0a OKpacKU B 3eJIeHbIN BeT b KJIeTOK JJOCKU pa3MepoM 12 X 12 MOKHO pa3MecTUThb
11 csionoB Ha 11 3ejieHBIX KJleTKax TakK, 9TOObI HUKAKUe JIBa CJIOHA HEe OWJIN JIpyT JIPyTa.

6. Haityure Bce mapbl IIPOCTLIX 4HCe]I P U ¢ TaKux, 4To (2p — q)? = 17p — 10q.

7. /IBa KasibMapa BBIHYKIEHBI y9acTBOBATH B Urpe. [leper HauaioM Urpbl OHU y3HAIOT BCe
IPaBUJIa U CMOT'YT JIOTOBOPUTHCSI O CBOMX JIEHCTBUSIX. 3aTeM OHU OyJIyT 3alepThl B COCEJI-
HUX KOMHATaX IJie KaxkKj oMy OyjIeT BblJlaHa KapTOdKa, Ha KOTOPOil HAIIMCAHO HATYpPaJbHOEe
qyucsio. VI3BecTHO, YTO YKcIa Ha KaPTOUKaX pPas3/mdHbl 1 He mpeBocxodaT 2023. [dasiee Kajib-
Mapbl 110 OYepPe/IN JeJIAI0T XO/bl. 3a X0/ MOXKHO CJIeJaTh OJHO U3 JIBYX JeHCTBMIi:

1) OdeHb rpoMKO CKa3aTh JIDO0E HATYPATLHOE TUCI0. DTO UUCIIO OYIET YCIBIIAHO IPYTUM
KaJIbMapPOM.

2) CkaszaTh, y KOro 3 KaJbMapoB YHUCJIO HA KapTOUuKe GOJIbIIIe.

Ecu Bo BTOpoM ciiydae OTBET BepeH, TO KaJbMapoB OTITYCKAIOT, MHaUe yKapsdaT. Kak Kajib-
Mapam JIOTOBOPUTHCS, YTOOBI BLINTPATH U UTOOBI TP 3TOM CyMMa, BCeX Ha3BaHHBIX 000MMUI
KaJIbMapaMy 4duces1 He MpeBbiaia 257

8. Kaxkoe narypaJsabHoe uncio, He npesocxoadiiee 400, mokpalleHo B KPaCHBIH WJIN CUHIIT
1BeT. O0s3aTe/IbHO JIM BEPHO XOTsI Obl OJIHO M3 CJIEIYIONINX YTBEP:K ICHMI:
1. MO»KHO BBIOpPATh JIEBATH KPACHBIX YUCE TAKUX, 9YTO CyMMa BOCbMU HAUMEHBIINX U3 HUX
MEHBIIIE JIEBSITOrO.
2. MOXKHO BBIOpPATh JIeCSITh CUHUX YMCEJ TaKUX, 9TO CyMMa JeBSITH HaUMEHBIINX U3 HUX
MEHBIIIE JeCITOro?



LXI YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. STHOMMP, 25.10 - 31.10.2023

MATEMATNYECKUN BOM Ne3. 30.10.2023
TPYIIIA CTAPT, IIEPBAY JINTA

1. Ha mocke HammcaHb! gBa Pa3/JMIHBIX HATYPaAJbHBIX JUCIa ¢ > b. 3a 0JHy OmepaIinio MOKHO 3aMEHUTH
napy quces (a, b) mubo Ha (ab, 1), 160 Ha (a+b, a—b). Moxk#O /1t 13 maper (2, 1) Tpu MOMOIIH HECKOIBKUX
omeparyii moJIyInTh mapy (2 - 10100, 10109)?

2. Cocrosiyicst TEHHUCHBIH TypHUDP MeXKIy 2n + 1 urpokamu. KazKplit ITPOK ChIMpaj ¢ KaXKJIbIM JIPYTUM
UIPOKOM II0 OJHOMY pasy, HUUIbUX He ObL10. Kpome Toro, mepeji HavuaoM TypHHPA KazKIbIil UTPOK UM
YUCJIOBOI PEHTHHT, IpUYIeM He ObLIO JBYX UI'POKOB € OJIMHAKOBBIM peiiTuHroMm. OKa3ajaoch, YTO CyIIEeCTBYeT
posuo 200 MaTueil, B KOTOPBIX UI'POK ¢ Oojiee HU3KHM PEHTUHIOM BBIUTPAJl Y UIPOKa ¢ 00Jiee BHICOKUM
peiitunrom. Jlokazkure, 9TO CyIIeCcTBYeT UIPOK, BHIUTpaBInii He MeHee n — 20 u He 6osee n + 20 MaTueit.

3. CyIecTByeT JI TPeX3HATHOE HATYPAILHOE YHCIO abe ¢ PA3INYHLIME HEHYIEBHIME HPAMH, TAKOE,
aro jyist k = 2023 u jyist k = 2025 qucyio aa . .. abb. .. bee. . . ¢ (kaxkygas mudpa noropsiercs k pas) Jeaurcs
Ha abc?

4. Tlera u Bacga B3gm Gesiblii TpaBUJIBHBIN TPEYTOJIBHUK, PA3INHOBAHHBIN HA
36 OJIMHAKOBBIX TPEYTOJbHIUYKOB, U UI'PAIOT B cjejytorryio urpy. OHu 1mo oue-
pein 3aKpaINBaIOT [0 OJHOMY OeJIOMy TpeyroJbHWYKY, [leTs — B KpacHBIi
nBer, Bacs — B cunnit. Haunnaer Ilets. Nrpa 3akanunBaeTcs, KOT/ia BCe Tpe-
YIOJbHUYKY 3aKkpaiieHbl. [lers mobeauT, ecam B KOHIE UT'PhI HANJAETCS CHHSL
durypxka, cocrosdinasg U3 Tpex TPEYTrOJbHUYKOB, JIBA U3 KOTOPBIX MPUMBIKAIOT
K TpeThemy 1o cropone. Moxket jin Bacsg emy momernars?

5. Ormetbre 48 KieTok Ha jocke 10 X 10 Tak, 9T00BI HA HUX HEJIb3s OBLIO PACCTABUTH 7 HEOLIOIIMX JIPYT
JApyra CJIOHOB.

6. B marasune «Bcé ma Barreit Kok mpogaroTces MaJeHbKIe 1 O0JIBbINNE MTAKeTUKNA ¢ KOPMOM, KazK IbIi
13 KOTOPBIX CTOUT HATypaJbHOe Yucyo pybsteit. Majsenbkuil makeTuk komka Kaiis cbhesiaeT 3a ouH JIeHb,
a 6ospmoit — 3a Tpu Jud. OJg Kynuia B 9TOM Mara3wHe HeCKOJbKO MaJIEHbKUX U OOJIBIINX MAKETUKOB C
KopMoM, Tak uTo Kaite ux xBarut cymmapuo poeHo Ha 300 aueit. Eemm 661 Outst Bce st 300 aHeit kopmmta
KOIIIKY MaJIEHbKUMU MAKeTUKaMu, 3TO B0 661 Ha 101 pyOsb Jopoxke. A Ha CKOJIBKO JIEIIEBJIE BBIILIO
661 KOpMHUTD KOIKY B Teuerue 300 jHeil TOJbKO OOIBITNMI TAKETHKAMI !

7. /IBa KajibMapa BBIHY:KJICHBI y9acTBOBaThH B urpe. llepei HauajoM Urpbl OHU Y3HAIOT BCE IpaBUIa U
CMOT'YT JIOTOBOPUTHCA O CBOUX JEHCTBUAX. 3aTeM OHHU OyIyT 3allepPThl B COCETHUX KOMHATAX IJIe KasKIOMY
Oy/ieT BbIJaHa KapTodKa, Ha KOTOPO#l HallMCaHO HATypaJbHOe Yucjo. VI3BecTHO, UTO Yuc/ia Ha KapTOuKax
pasauuHbl 1 He npeBocxondar 2023. dajee KagbMaphl 110 O9epean Je/al0T XOAbl. 3a X0 MOYKHO CHEeJIaTh
OJIHO U3 JIBYX JICHCTBUIA:

1) Ouenb rpoMKO cKa3aTh J1060€ HATYPATbHOE YUCJI0. DTO YUCIIO OYIET YCIBIIAHO APYTUM KAJTbMAPOM.
2) Ckazarb, y KOro U3 KaJbMapOB YUCJIO Ha KAPTOUKe GOJIbIIe.

FEcim Bo BTOpoM ciiydyae OTBET BepeH, TO KaJbMapOB OTIYCKAIOT, MHade KapdaT. Kak KajbMapaMm J10ro-
BOPHUTHCSI, YTOOBI BBIUI'PATH W YTOOBI IIPH 3TOM CyMMa BCEX Ha3BaHHBIX OOOMMHI KaJibMapaMy YHuces He
npesbimaa 257

8. Kaxkioe narypaJsibaoe 4uc/io, e rnpesocxo/giiee 400, mokpaleHo B KpacHblit uian cunuii mset. O0si3a-
TEJIBHO JIM BEPHO XOTS OBI OJIHO W3 CJIEIYIONINX YTBEPK ICHMUIL:
1. MOXKHO BBIOpATH JAEBATH KPACHBIX YUCE TAKUX, YTO CYMMa BOCHOMU HAMMEHBINX U3 HUX MEHBIIE JIeBs-
TOTO.
2. MOXKHO BBIOPATH JIECATH CHHUX THCEJI TAKUX, ITO CyMMa, JeBITH HAUMEHBIITNX U3 HIUX MEHBIIIE JIeCATOr0?!



LXI YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. STHOMMP, 25.10 - 31.10.2023

MATEMATNYECKUN BOM Ne3. 30.10.2023
TPYIIIA CTAPT, BTOPAY JINTA

1. Ha jmocke mammcamb! gBa pa3/imaibIX HATYPAJbHBIX dUCIa ¢ > b. 3a OJHy onepario MOKHO 3aMEHUTH
napy quces (a, b) subo Ha (ab, 1), 160 Ha (a+b, a—b). Moxk#o /1t 13 maper (2, 1) Tpu MOMOIIH HECKOIBKIX
oneparuii mosyunTh napy (2 - 10190, 10100)?

2. Cocrosicst TennucHblil TypHup Mezk iy 100 mrpoxamu. KazKiaplii UTPOK CBHITPAJ ¢ KaXKJIBIM JIDYTUM
UT'POKOM I10 OJIHOMY pa3y, Hu4Ubux He Obu10. Kpome Toro, repej; HaYaJ oM TypHUPaA KaXKJIbIH UT'POK WMEJT
YUCJIOBOI PEHTUHT, TPUYEM He ObLIO JIBYX UI'POKOB C 0JINHAKOBLIM pefitunrom. OKa3ajioch, 94TO CyIIeCTBYeT
POBHO TPH MaTda, B KOTOPBIX UT'POK ¢ Oojiee HU3KUM DPEHTHHIOM BBIUTPAT Y UTPOKA ¢ Oojee BBICOKIM
petitunrom. [lokazkuTe, 9TO CyIIeCTBYeT UI'DOK, BHIUT'DABINUI He MeHee 48 u He 6ojiee H2 Mardeil.

3. Yucsio HA3bIBACTCS NAAUHIPOMOM, €CTTU C/IEBa-HAIIPABO OHO YUTAETCs TaKKe, KaK clipaBa-HajeBo. Ha-
npumep 12321 — nasmuapom. Hazosém amcio zopowum, eciim XoTs Obl OJ/iHa ero 1mudpa CTOUT Ha MeCTe,
KOTOpoe OHa 0O03Ha4aeT, Hanpumep, dncjio 20246 — xoporee, T.K. nudpa 4 CTOUT Ha YETBEPTOM MECTE.
Haitmure KoMdecTBO JIeBATU3HAYHBIX XOPOIINX ITAJIMHIPOMOB.

4. Ilers n Bacs B3siin 6e/iblit TPEYTOJIBHUK, PA3JIMHOBAHHBIN Ha 36 OJIMHAKO-
BBIX TPEYTOJBHUYKOB, M UTPAIOT B cjeayonyio urpy. OHE 110 odepen 3aKpa-
IIUBAIOT 110 OJHOMY OeloMy TpeyrobHuuKY, [leTa — B Kpacubrii 1iBeT, Bacsa —
B cuamii. Haunnaer [lets. Urpa 3akanamBaeTcs, KOT/ia Bce TPEYTOJbHUYIKHI 3a-
kpartenbl. [lers mobeaut, ecim B KOHIlE UTPBI HAMYTCS JIBA COCETHUX IO CTO-
pore cmHUX TpeyroyibHuYKa. Moxker jin Bacsa emy nomernrars?

5. Ormerbre 48 KjaeTok Ha gocke 10 X 10 Tak, 9T0OBI HA HUX HEJIb3d OBLIO
paccTaBuUTh 7 HEOBIOMUX JPYT JIPYTa CJIOHOB.

6. B marasune «Bcé mya Bamreit Kok mpogaroTcs MaJieHbKue 1 O0JIbINNE TAKeTUKNA ¢ KOPMOM, KazK IbIi
13 KOTOPBIX CTOUT HATYpaJibHOe uncio pybiieit. Masenbkuit nakeTuk korka Kaiist cbejaer 3a oJiuH JieHb, a
6os1bII0#t — 3a Tpu AHs. [Ipu 3TOM 6OJIBINONI MTAKETHK CTOUT JIEIIeBIe, YeM TPU MaJIeHbKIX, HO JOPOXKE, YeM
nBa. [lorparus 420 py6aeit, Onsg Kynmiaa B 9TOM MarasmHe HECKOJIbKO MAJEHBKUX U OOJIBIINX HaKETHKOB
¢ KopMoM, Tak 4To Kaite nx xBarut cymmapao Ha 100 gaeit. CKOJIBKO CTOUT KaKJIbIil U3 MaKETUKOB?

7. /IBa KajibMapa BBIHY2KJEHBI y4acTBOBaThH B MIpe. llepes HavaoM MI'Pbl OHM y3HAIOT BCe MpaBUjIa U
CMOTYT JIOTOBOPUTBCS O CBOUX JIEHCTBUSX. 3aTeM OHU OY/IyT 3alepThl B COCETHUX KOMHATAX I/le KayKIOMY
OyJieT BbljJaHa KapTO4Ka, Ha KOTOPOIl HAIlMCaHO HATypaJbHOE YHC/I0. VI3BecTHO, 9TO Yuc/ia Ha KapTodKax
pazngHbl 1 He npeBocxoaaT 2023. [latee KaabMapbl 110 OYepeau JIeIai0T XOAbl. 3a X0/ MOXKHO CIeIaTh
OJIHO U3 JIByX JICACTBUN:

1) Ouenb IPOMKO CKaz3aTh JiI000e HATYypaaIbHOE YUCI0. JTO UUCJIO OyJIeT YCJBIIAHO APYTUM KaJIbMapOM.
2) Cxka3zaTh, y KOro U3 KaJbMapoOB UUCJI0 Ha KAPTOUIKe DOJIbIIE.

Eciaun Bo BTOpoM ciiydyae OoTBET BepeH, TO KaJbMapOB OTIIyCKAaIOT, MHade KapdaT. Kak KajibMapaMm J10ro-
BOPUTBCS, YTOOBI BBIMI'PATH U YTOOBI IPU ITOM CYMMa BCEX Ha3BAHHBIX ODOMME KajbMapaM@ YHUCesl He
npeBbImaaa 257

8. Kaxkioe HarypasibHOe [umciio, He mpeocxosinee 400, mokpaimeHo B KpacHbIil nin cuanii miset. O0s3a-
TEJILHO JIU BEPHO XOTs ObI OJIHO U3 CJIEJIYIONIUX YTBEPKICHMI:
1. MO2KHO BBIOpATh J€BATH KPACHBIX YHCEJ TAaKUX, YTO CyMMa BOCHBMU HAaNMEHBIINX U3 HIX MEHBIIE JIeBs-
TOTO.
2. MOXKHO BBIODATH JIECATH CHHUX YHCEJ TAKUX, 9TO CyMMa JeBATH HAMMEHBIIUX U3 HIX MEHBIIE JIECATOr0?!



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

MATEMATNYECKUN BOM Ne3. 30.10.2023
T'PVIIIIA CTAPT, TPEThY JIUTA

1. MoxKHO JIn 3aMEHUTDb 3BE3JIOUKHU ** * % sx sk pa3jandHbIMU Hudpamu or 1 10 9 Tak,
9TOOBI MOJTYIUJIOCH TAThH YUCET, U KarKJl0e, HaunHas ¢ TPETHEro, ObLJIO paBHO CyMME JIBYX
HPEeJIbILIYIIIX?

2. B pgan BbLIOXKEHDBI JlecaTh KapTodeK. Ha kKaxkjaoil namnmcano JiBa 4dnciia. Beim na Kap-
TOYKe, JiezKaleil Ha k-oM MecTe HAIMCAHBI YUCTa 1 W M, TO OJHO M3 STUX YNCE HATTUCAHO
Ha KapTouke, JjiexKaireil Ha k + 3 MecTe (ecim KapTouKa ¢ TAKUMH HOMEPOM CYIIECTBYET),
a Jpyroe — Ha KapTouKe, Jexkalleid Ha k + 5 Mecre (ecjoum KapTodKa ¢ TAKUMU HOMEPOM
cymectByet). Kakoe HanOoIbIee KOJUIECTBO PA3HBIX THCE] MOTJIO OBITH HAITMCAHO Ha Kap-
TOYKaX !

3. HazoBém umciio xopowum, ecjin XoTs ObI 0jiHa ero 1udpa CTOUT Ha MecTe, KOTOPOe OHa,
obo3Haudaer, HanpuMep, dnciio 20246 — xoporiee, T.K. mudpa 4 CTOUT Ha YeTBEPTOM MeECTE.
CKOJIBKO BCEro MSITH3HAYHBIX XOPOIINX IUCeT?

4. ITyma n Bopon urpator B urpy. [lepes nHavuagom urpsl Ha Jicte OyMaru HaIUCaHO YNCJIO
2023. XoxdT 1o ouepen, nepsbiit xoj jgesnaer Ilyma. Xoi cocTouT B 3aMeHe HAIIMCAHHOTO
B JIAHHBII MOMEHT qucia T Jinbo Ha x + 1, mbo Ha x/p, vje p — Jitoboii IPOCTOil jieinTe)b
x. BbiurpeiBaeT TOT, KTO IepBbIM HarumeT eauauily. Onpeennre, KTO BbIUTPbIBACT MPU
MPaBUJILHON UTpe 000MX UTPOKOB.

5. Ormerbre 48 Kierok Ha jocke 10 X 10 Tax, 9T00OBI HA HUX HEJIb3sl OBLIO PACCTABUTH 7
HEOBIOIINX JAPYT JApyTa CIOHOB.

6. B marazune «Bcé jyra Bameit komkus npojalorest MaJieHbKie n O0JIbIIIe MTaKeTHKH
C KOPMOM, KazK/JIbIil U3 KOTOPBIX CTOUT HaTypasbHoe ducjio pybseit. Majenbkuil makeTnk
KoIlka Kaiist chegaeT 3a OJIH JIeHb, a O0JIbINoi — 3a Tpu JiHA. [Ipu 9TOM OOJIBITION TaKeTnK
CTOWT JIeleBJie, YeM TPU MaJIeHbKIX, HO Jopoxke, dem jBa. [lorpatus 420 pyoseit, O
KT8 B 9TOM Mara3mHe HeCKOJbKO MaJIeHbKUX U OOJIBIINX MAKETUKOB ¢ KOPMOM, TaK 9TO
Kaite nx xBarutr cymmapao Ha 100 jHeit. CKOJIBKO CTOUT KazKIblil 13 NaKEeTUKOB?

7. Illeta m Baca B3stim GeJiblit TPEYTOJIbHUK, PA3/JIMHOBAHHBIN Ha
36 OIMHAKOBBIX TPEYTOJbHUYKOB, U UTPAIOT B CJIEIYIONLYIO HUIPY.
Onu 110 ovuepe/in 3aKpaIImBaioT 10 OJHOMY OEJIOMY TPEyTOJIbHIIKY,
[lers — B kpacusriit 1iBer, Baca — B cunuit. Hauunaer Ilersa. Mrpa
3aKaHINBAETCsd, KOTJla BCe TPEYTOJbHIIKHI 3aKpaliennl. [leTsa mode-
JIAT, €CJIN B KOHIIE UT'PHI HAllyTCs JIBa COCEIHNX 10 CTOPOHE CUHUX
Tpeyrojbarndka. Moxker jin Bacs emy nomermarn?

8. Kaxkioe natypaJjbHoe dnciio, ne npepocxojdiiee 400, mokpaliieno B KpacHbIi WJIN CUHUIT
iBer. O0s13aTe/IbHO JI BEPHO XOT OBl OJHO U3 CJIEAYIONINX YTBEP:KIeHNUIt:
1. MOYXKHO BBIOpPATh JIEBATH KPACHBIX YUCE TAKUX, YTO CYMMa BOCbMU HAUMEHBIIUX U3 HUX
MEHbBIIIe JIEBATOrO.
2. MOXKHO BBIOpPATh JIeCATH CUHUX YHCEJ TaKUX, YTO CyMMa JEBATH HaUMEHBIIUX M3 HUX
MEHBIIIE JIeCSITOr0?



