LXIV YPAJIbCKUN TYPHUP FOHBIX MATEMATUKOB.
KNPOB, 28.04-05.05.2025

MATEMATHUYECKNIT BOM Ne4. 04.05.2025
TPYIIIA CTAPT, BHICIIIA S JINTA

1. JpeBuss OpnomepHas MMIIEpUsl PACIOJATANACH BJIOJIb HpAMOil juaun. V3uHadaibno B Heil e OBLIO
ropoioB. Oiua 3a JIpyruM ObLIN OCHOBAHBI N rOpoioB. Kaxk ibIit ropoj; — Tovuka Ha MPSIMOIL, HE COBITAIAONIAs
¢ paHee IIOCTPOEHHBIMKM TOUYKaMu. HadmHast co BTOporo, KaxkKJblii BHOBb OCHOBAHHBIN T'OPOJI U OJIM KA
K HEMY CYIIECTBYIOIIUiT 0ObsIBIISIINCH TOPOJaMU-obpaTuMaMu (e OIMKANRIIIX J1Ba, TO BBIOMPAETCS TOT
U3 HUX, KOTOPBIl TOCTpoeH panbiie). Ha coxpanuBImeiics Kapre UMIEPUN yKa3aHbl FOPOjia M PACCTOSHUS
MeXKJIy HUMH, HO He IMOPAJI0K, B KOTOPOM OHHU ObLIM OCHOBaHBI. VCTOpUKHU, U3YYIUB KapTy, MOHAJIA, UTO y
KazKJI0T0o ropojia 0b110 He 6ostee 20 mobpartumos. [Ipu kakoM HanbosIBIIIEM N CYIIECTBYET KapTa, Ha KOTOPOi
HUCTOPUKH 3aBEJIOMO CMOT'YT CJIEJIATh TaKO BBIBOJL !

2. Harypasbable uncita a u b TakoBbl, uTo uuciaa a! + b u bl + a 910 HaTYypasbHbIE CTENEHN OJHOIO U TOT'O
ke mpocToro dncia p. Jlokaxwure, aro Toraa u pl + p ToxkKe sIBISETCs HATYPAJIbHOM CTEIEeHbIO P.

3. Harypanbnoe unciio d naspiBaercs 6A0Kupyowum deiumensem HATYPATHHOTO YUCTA 1, €CJIU N JEeTATCA
wa d u aucna d u n/d B3anmuo npocrsl. [Tycrs B(n) obo3nadaer cymMMy Beex OJIOKUPYIONIUX JeTUTeei n.
Haiinnre Bce He KpaTHbBIE YeTHIPEM THCIIA N, JJist KOTOPBIX B(n) = 2n.

4. B crpane 99 roposos. MuHncTp TpaHCIopTa CTPOUT HECKOJIBKO JOPOT, KarKIast T0Pora COeINHIET KaKie-
TO siBa ropoja. Munuctp (huHAHCOB TOC/E 9TOrO IMPUCBAUBAET KaxKJIoMy ropojay umcio 1 miu 2. Ilepeme-
IATHCA 110 CTPaHe Teleph MOXKHO 110 CJIeIYIONEMY TPABIILY: HAXO/SICh B TOPOJIE C YUCJIOM ¢, MOYKHO ITPOEXaTh
POBHO 10 t Joporam (Ipu IIpoe3jie 1o JBYM JOPOraM IPOMEKYTOUYHbIH TOPOJ] HE CUUTAECTCs TTOCEIEHHBIM ).
Mozxer iu MunucTp TpaHcmopTa Tak mocTpouTh 131 opory, 9ToObl Ipu JIF0O0 paccTaHOBKE THCET MOYKHO
OBLIO U3 JTIOO0OTO TOPOJIA JTOOPATHCS 10 JIFOOOTO JIPYTOro 3a HECKOJIBKO TepeMerneHnii’?

5. JlokaxkuTe, 9TO CyIHIECTBYeT OECKOHEYHOE KOJUYIECTBO HATYPAJBHBIX 1 TaKuX, 9T0 4ducao 11...1 npes-

n eUHUILL
crapigeTcd B Buje cyMMbl 2025 pa3/IMYHbIX HATypPaJbHBIX YHUCEs, OTIMYAIONINXCd JIPYT OT JApyra Iepecra-

HOBKO# 1up.

6. Kierku jocku 100 x 200 mokpalienbl B 4€pHBINA 1 OeJIblil 1IBeTa B IaxMaTHOM ropsjiake. Haiiaure koJm-
9eCTBO JIOMAHBIX JIMHEI 300, MAYIINX 0 JUHUAM CETKHU M3 JIEBOIO HUXKHErO yIJia JOCKHU B IPaBBI BEPXHUI
TaKMX, YTO MHOXKECTBO KJIETOK, JIEZKAIIUX I10J] JIOMAHOI, COEP?KUT MOPOBHY YEPHBIX M OEJIBIX KJIETOK.

7. PaccmoTpuM MHOXKECTBa HaTypaJIbHBIX dncei, He npepocxoadiux 1000. /IBa muoxkecTBa Oy/ieM Ha3bIBaTh
POOCMBEHHDILMU, ECJTA OTHO U3 HUX IOJIYIaeTCs 3 IPYIOro BIMUTaHeM Beex 3jeMeHToB u3 uncia 1001. Tlers
BBIOpAJI N MHOXKECTB, IPUIEM JIIOOBIE JIBa BRIOpaHHBIX [leTeit MHOXKeCTBA ITepeceKatoTCsI, a TaKKe Ui JII000T0
BeIOpanHOTO IleTeit MHOXKeCTBa ero poJCTBEHHOE TOXKe BhIOpaHo. Kakoe HamboJIbIee KOJUIECTBO MHOYKECTB
mor Beibpars [lera? (HamomunM, 910 B MHOKECTBE HE MOXKET OBITH ITOBTOPSIONIUXCS djieMenToB. Harpumep,
{1,2,3} — muoxkecrso, a {1,1,2,3,3} — Her.)

8. I'pymy rupb Oy/ieM Ha3bIBATh POGHOU, €CJIN CYMMAa BECOB JIBYX HAUOOJIBIIUX TUPb B 9TOW IPYIIIIE MEHbIIIE
CyMMBI BECOB Bcex ocTajibHbIX. Jlano 60 rupb pa3jMdHBIX BECOB, KOTOpbIe MOXKHO pPas3OuTh Ha 12 POBHBIX
rpymi 1o 5 rupb. Beerga jsim 9tu 60 rupb MoxkHo pas3outh Ha 10 poBHBIX rpyiil 1m0 6 rupb?



LXIV YPAJIbCKUN TYPHUP FOHBIX MATEMATUKOB.
KNPOB, 28.04-05.05.2025

MATEMATHUYECKNIT BOM Ne4. 04.05.2025
TPYIIIA CTAPT, IIEPBAY JINTA

1. JlpeBusis OgHOMEpHAsT MMIIEpPHUsT paclojiarajach BIOJb NMpsMoil jJuHuU. VI3HadaabHO B Heil He OBLIO
ropooB. OuH 3a ApyruM ObLIN OCHOBaHbBI 64 ropoja. KaxK it ropos — TouKa Ha IPsIMOii, He COBIIAIA0IIasT
¢ paHee IIOCTPOEHHBIMHU TOYKamu. HaunHas co BToporo, Kak/iblii BHOBb OCHOBAHHBIN TOPOJI U OJIMKARIIII K
HEMY CYIIECTBYOIMUIT O0bSBIISIINCH TOPOIAME-TIOOpaTuMaMu (ecim GJIMZKAIINIX /1Ba, TO BHIOMPAETCS TOT U3
HUX, KOTODBIi ocTpoer panbiie). Ha coxpanusIieiics KapTe UMIIEPUU yKA3aHbI FOPOJIA U PACCTOSHUSA MEZK LY
HUMU, HO He IOPSIJIOK, B KOTOPOM OHU ObLIM OCHOBaHBI. MoOKeT Jin KapTa BBIIVISIETb TaK, ITO B KAKOM ObI
HOPSIKE Ha Hell HU MOSABJ/ISLINCH TOPOJa, ¥ KaXKJI0r0 ropojia OKaxKeTcsd B utore He 6osee 6 moopaTuMoB?

2. Harypasbabie uncia a u b TakoBbl, 910 unciaa a!l + b u bl + a 910 HaTypaabHble CTEIleHH OJIHOIO U TOI'O
’Ke mpocToro uncia p. Jlokaxkure, aro Toryga u pl + p TOXKe SIBJISETCA HATYPAJIBHON CTEIEHBIO P.

3. Harypasbhoe uncio d HazbiBaeTcsa Onokupyrowum deaumensem HATYPATHLHOTO UHCIIA 1, €CJU 1 JETUTCH
Ha d u ancsa d u n/d B3anmuo npoctsl. Hadiaure Bee n, 171 KOTOPBIX CyMMa BCeX GJIOKUPYIONIHX JIeTuTe el
qucia n HedeTHA.

4. B crpane 99 roposioB. MunucTp TpancnopTa CTpOUT HECKOJIBKO JOPOT, KaKasl JI0pPora COeJINHIET KaKue-
TO nBa ropoja. MuHuCTp (huHAHCOB TMOCTE 9TOr0 MPHUCBaWBaeT KaykKJIoMmy ropoay umcio 1 mmm 2. Ilepeme-
MIATHCS 110 CTPAHE TelePh MOXKHO TI0 CJISIYIONIEMY ITPABIIIY: HAXO/ISICh B TOPOJIE € YUCJIOM ¢, MOYKHO IIPOEXATh
POBHO 10 ¢ Joporam (Ipu TIpoe3Jie 10 JBYM JIOPOraM IPOMEKYTOUYHbIH TOPOJ] He CUUTAETCs TTOCEIEHHbBIM ).
Mozxetr qiu Munuctp TpancmopTta Tak moctpouTh 131 jtopory, 4To0bl mpu JII060i paccTaHOBKE YHCET MOYKHO
ObLIO U3 JI0O0T0 TOPOJIA T0OPATHCS JI0 JIIOOOTO JIPYTOro 3a HECKOJILKO IepeMereHuii?

5. Croznadunoe HaTypaJjbHoe 4ncjio N TAKOBO, UTO €CJIM CJIOXKUTH HYHCJa, 00pa3oBaHHble ero mnepsbiMu 50
mudpamn u nociaeganmu 50 mudpamMu, ¥ BO3BECTH MOJYyIEHHYIO CYMMY B KBaJIpaT, TO MOJIYYEeHHOE TUCIIO
OyzeT okaHuuBaThca Ha Te ke 50 mudp, uro u N2. Haiinure naubosbiiee Takoe N .

6. Anuca u Bops urpator B urpy. Bradase y aux ectb 999 npsMoyrosibHUKOB 1 X 2, OIMH MPSIMOYTOJIHHIK
1 X4 u oJIMH IIPAMOYTOJIbHUK 2 X 2 (KBaJIpaT TOXKE CUUTAETCs MIPIMOYTOJILHUKOM ). VIPpOKHM XOI4T 10 0vYepen,
naunHaer Asmca. Ha KaxKjioM xojly HYKHO BBIOpaTH JIBa MPSIMOYTOJIbHUKA, UMEIOIINEe PABHYIO CTOPOHY, 1
CKJIEUTDb UX JIPYT C JPYT'OM IO 3TOi CTOPOHE, TOJIyIUB TAKIUM 00Pa30M HOBBI PAMOYTOabHUK. [[pourpoiBaer
TOT, KTO HE MOYKET CJIeJIATh XO/I. KTO M3 UIPOKOB MOXKET BBIUTPATH HE3ABUCUMO OT JIEHCTBUI comepHuka’

7. PaccmoTpuM MHOXKeCTBa HATypaJbHBIX uncesi, He npeocxoadmux 1000. MuoxkecrBa OyJjieM Ha3bIBaTh
POOCNEEHHDIMU, €CJIA OJTHO U3 HUX IOJIYYIaeTCs U3 JIPYTIOro BRIMUTAaHIEM Bcex dj1eMeHToB u3 uncia 1001. Ilers
XO4eT BBIOPATH ITOJIOBUHY BCEX BOBMOXKHBIX MHOYKECTB TaK, 9TOObI JII0ObIE JiBa BHIOpaHHBIX [leTeit MHOXKeCTBA
IepeceKaslich, a TakzxKe Jjisd JIFoOoro BeiOpanHoro Ilereit MHOXKecTBa ero pojACTBEHHOE TOKEe OBLIO BHIOPAHO.
Ynacres s emy 910 ciuenarh? (Hamomunm, 9T0 B MHOMXKECTBE He MOXKET OBITH TOBTOPSIOIIUXCS SJIEMEHTOB.
Hampuwmep, {1,2,3} — muoxkecTBO, a {1,1,2,3,3} — Her.)

8. I'pymmy rupb Oy/ieM Ha3bIBATH POGHOU, €CJIM CYMMa BECOB JIBYX HAUOOJIBIIIUX TUPb B 9TOW IPYIIIE MEHbIIIE
CYMMBI BeCOB BceX ocTajbHbIX. /lano 60 rupb pas/jiMmaHBIX BECOB, KOTOPbIE MOXKHO pa30uTh Ha 12 POBHBIX
rpyui o 5 rupb. Beerna s 9t 60 rupb MOXKHO pas3ouTh Ha 10 pOBHBIX TPy 110 6 TUPDL?



LXIV YPAJILCKNI TYPHUP FOHBIX MATEMATHKOB.
KUPOB, 28.04 -05.05.2025

MATEMATNYECKIIT BOM Ne4. 04.05.2025
T'PYIIIIA CTAPT, BTOPAS JINTA (BOM 3A 1-4 MECTA)

1. Kakoe nanboJibiiiee KojindecTBo (BUIIEK MOYKHO IOMECTUTE B KJIETKaX IIaxXMaTHON JIOCKH,
qTOOBI HUKaKMe TPy (PUIIKK He CTOSLIN HY Ha OJHON TOPU30HTAM, HI Ha OJIHOIl BepTHUKAJIN,
HU Ha OJHOI JuaroHasn’

2. HarypaJsibable uncia a > b takoBbl, uTo dncia a! + b n bl + a 910 HATYpasbHBIE CTElleHn
OJIHOTO M TOT'O 2Ke TpocToro vucja. Haiijgere Bce BO3MOXKHBIC 3HAYEHU b.

3. Harypasbaoe unc/io d Ha3bIBAETCS OAOKUPYIOWUM OEAUMENEM HATYPAJBHOIO JHCIa 1,
ecn n jrenntest Ha d u aucia d u n/d Banmuo npoctbl. Haiigure Bee n, Jjist KOTOPBIX CyMMa
BCeX OJIOKUPYIOIIUX JIe/uTe/eil ducia n HedeTHa.

4. B crpane 99 roposos. Munuctp TpancrmopTa CTPOUT HECKOJBKO JIOPOT, KarKjas J0pora
COeJINHAET KaKue-To JiBa ropojia. MuHUCTp (pUHAHCOB II0CJE 9TOr0 IIPUCBAMBACT KaXKJIOMY
ropoay uucio 1 i 2. [lepemeriarbest 1Mo cTpaHe Telepb MOYKHO 110 CJIEYIONIEMY TPaBUIIY:
HaXOJISICb B TOPOJIe ¢ YUCIOM f, MOYKHO IIPOEXaTh POBHO 10 © joporam (IpH Tpoe3Je 1o
JIBYM JIOpOraM IMPOMEXKYTOUYHbI TOPOJ| He CIUTaeTcst mnocerneHubiM). Moxker s Muauctp
TPAHCIIOPTa TakK MOCTPouTh 131 jopory, 4ToOs! 1pH 11000 paccTaHOBKE YUCE MOYKHO OBLIO
13 JII00Oro ropojia J00paThcst 10 JH00TO JIPYroro 3a HECKOJIbKO IepeMeIeHnii?

5. [ectusnaunoe HaTypajabHOe 9UCI0 N TAKOBO, YTO €CJIU CJI0XKUTH YncJia, 00pa3oBaHHbIe
ero IepBbIMH TpeMs mudpaMu U HOCASIHUME TpeMs HudpaMu, ¥ BO3BECTU II0JIyUEHHYIO
CYMMY B KBaJIpaT, TO IIOJIyUeHHOe YUCJI0 OyJeT OKaHIMBATHCS Ha Te »Ke TPpHU Iudphl, 9TO U
N?. Haiinre nanbosbiiee Takoe N.

6. Aymnca u Bops urparor B urpy. Bradasie y Hux ectb 999 npsaMoyroabHIKOB 1 X 2, oauH
PSIMOYTOJIBHIK 1 X 4 1 OJINH TPSIMOYTOJIBHIK 2 X 2 (KBaIpaT TOKE CIUTACTCS TTPSAMOYTOJ b
koM ). Vrpoku xomsT o ouepesn, Hadnaaer Asnca. Ha KaxK10M X0ty HyKHO BBIODATH [1Ba
IPSMOYTOJbHIKA, UMEIOIIIEe PABHYIO CTOPOHY, M CKJIEUTH UX JIPYT € JIPYTOM I10 3TOI CTOPOHE,
MOJIYYMB TAKIM 00Pa30M HOBBIN TPAMOYTOLHUK. [[pourphiBaeT TOT, KTO HEe MOXKET CeIaTh
x0/1. KTO u3 urpokoB MoKeT BbIMI'PATh HE3aBUCHMO OT JICHCTBUIT COlEpHUKA!

7. B typHupe marboéB ydacTByOT 5 KOMaHJ. OpraHu3aTopbl JIOJXKHBI IIPOBECTU TYPHUP
TakK, YTOObI KaxKjas KOMaHJa IpOBOIUIa He DoJjiee 0JIHOIO 0Osi B JIeHb U He DoJiee JIBYyX — B
TeueHne JIIOBIX TPEX JIHel. 3a Kakoe HalMeHbIIIee 91C/I0 JHeil OpraHn3aTopbl CMOI'YT IIPOBe-
cru Typuup? (B Tedenue TypHUpa KaxK1ast KOMAaHIa JIOKHA ChIIPATH ¢ KazK/0il POBHO OJTIH
pas.)

8. B nabope Bcero 20 rupb. 3BecTHO, 9TO JIIOOBIE JIECATH TUPb BMECTE BECAT OOJIbIIE JTIOOBIX
neBaTr. MoKeT i1 B 9TOM Habope HAHTHCDH IBe He IepeceKaloNnecs: IPYIIILL: OJHa U3 JIeBATH
I'UpPb, APYyras — U3 BOCBME TaKHe, YTO IPYIIIa U3 BOCBME BECUT OOJIBIIE IPYIIILI U3 IeBSITH!



LXIV YPAJILCKNI TYPHUP FOHBIX MATEMATHKOB.
KUPOB, 28.04 -05.05.2025

MATEMATNYECKIIT BOM Ne4. 04.05.2025

['PYIIITA CTAPT, BTOPAS JINTA (BOU 3A 5-8 MECTA),
TPETb4A JINTA

1. Kakoe HanboJibIee KoJInIecTBO (PUIIEK MOYKHO IOMECTUTD B KJIETKAX IMAaXMaTHON JTOCKH,
qTOObI HUKAKUEe TPU (PUIIKK He CTOSLIM HU Ha OJHON IOpU30HTAJIM, HI Ha OJHOI BepTHKAJIN,
HII Ha OJIHOIl JuaroHaJim’

2. Harypasbuble gucia a > b TakoBbl, 4T0 uncia a! + b u bl 4+ a 570 HaTypaJibHbIe CTEleHN
OJIHOI'O M TOTI'O »Ke IIpocToro uncjia. Haiijere Bce Bo3MOXKHbIE 3HAUYEHUST b.

3. 3a ojiHO JielicTBUE YUCI0 MOXKHO YMHOXKHUTD Ha 3 MJIM BbIYECTb U3 HEro CyMMYy ero mudp.
Bepno Jin, 910 13 1 MOXKHO HECKOJIBKUMU TAKUMU JIEHCTBUSAME TOJIYIUTh JH0O0E YUCTIO0, Je-
Jdameecs Ha 97

4. MokHO /1 Bce KJIETKH IaxMaTHON JTocKK1 000iiTH, IOObIBaB Ha, KayKJIOH 110 OJHOMY pPasy,
yepeys HPbLKKHA JJIMHBL 1 1 2, 110 TOPU30HTAJIA WK 110 BEPTUKAJIN?

5. KocTb JIOMUHO Ha30BEM HeuEMMOU, €CIU CyMMa OUKOB Ha Hell HeuéTHa. Kakoe HanbobIIee
YUCJI0 HEUETHBIX KOCTEH M3 OJJHONO KOMILIEKTa MOYKHO II0 IIpaBUiaM JOMHUHO BBLIOYKUTH B
KOJIBIIO?

6. Baca mojomén K Kyaepy u Hadas OJHOBPEMEHHO HAIOJHSATL JBE OJMHAKOBbLIC OYTHLIKU:
OJIHY XOJIOJIHOM, & JIpyryio ropsideit Bojoii. Korjga B OyTblIKe ¢ ropsgdeil Bojoil HaOpaJOCh
150 mut, B OyTBIIKE C XOJIOJHOI 00BEM BOJIBI OKa3aJsicsad PaBeH CpejiHeMY apudMeTHIECKOMY
00bEMOB HAOPAHHOI XOJIOIHOM BOJBI 1 IOJHOIO 00bEMa OYTBLIKH. A KOrua Topsdeil BOIbI
nabpasioch 200 M1, OYTHLIKA ¢ XOJIOTHON BOJIOI 3alloTHIIACh. deMy paBeH 00bEM OyTHIIKN?

7. B Typaupe marb0éB ydacTByOT H KOMaH. OpraHu3aTopbl JIOJKHBI ITPOBECTH TYPHUP
TaK, 9TO0BI KayKjias KOMaH ia IIPoBojiu/ia He Oojiee ojiHOro 60s1 B JIeHb U He 0oJiee JIBYyX — B
TedeHne JI00bIX TPEX JIHell. 3a KaKoe HalMeHbIIIee TIC/I0 JHeil OpraHn3aTopbl CMOIYT IIPOBe-
cru Typuup? (B redenue TypHUpa KaxK/1ast KOMAHJIA JOJKHA ChIIPATH ¢ KazK/0ii POBHO OJTHH
pas.)

8. B nabope Bcero 20 rupsb. 3BecTHO, 9TO JI00BIE J1€CIThH I'IPh BMECTe BECSIT OO0JIbIIe JIH00bIX
neBaTu. MokeT i B 9TOM Habope HafTHCh JIBe He IepeceKalonecs: IPYIIIIbE: OJHA U3 JIeBATH
I'UpPb, APyras — U3 BOCBMH TaK#e, UYTO IPYIIIA U3 BOCBMI BECUT OOJIBIIE IPYIIILI U3 JIEBSITH?



