LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne4. 04.05.2025

MJTAJIITA A T'PYIIIIA, BbICHIA YA JIUTA,
ITEPBAY JIUTA, BOU 3A 1-2 MECTA

1. I'pynmy rupb OyjieM Ha3bIBATH Po6HOT, €CJIN CYMMa BECOB JIBYX HAUOOJIbINNX TMPh B 9TOM
I'pyIIIe MeHbIle CyMMBI BECOB BCeX OCTaJbHbIX. Jlamo 60 rupb pasjmdyHbIX BECOB, KOTOPbLIE
MOXKHO Pa30uTh Ha 12 POBHBIX IPYIII 110 5 TUPb. Beerma s 3t 60 ruph MOXKHO pasdUThH Ha
10 poBHBIX TpyIIIl 110 6 TUPH?

2. HaiiguTe KOIM4IeCcTBO JJOMAHBIX, MAYIIIX 10 JUHIAM CETKH U3 JIEBOIO HUYKHET'O YTJIa, JOCKH
100 x 200 B npaBblit BepxHUil, TaKUX, YTO OHU [IOBOPAYUBAIOT TOJBKO HaBepX U HAIIPABO, U
durypy, Jexkalryio 1o/ JOMaHONi, MOXKHO pa3pe3aTh Ha JOMUHOIIKH.

3. Ilycrb aq, as, . . ., ajgg — TUdPHI, S; = ay - A14i+ a9 Qoyi+ ...+ Q100" A100+i (chTaeM, 9TO
ar = ax4100). Haiiymre HambOIbIIEE BOBMOYKHOE 3HAUEHNE BhIpaykeHust So — S5 + Sog — Sos.

4. HarypasbHble qncia a u b TakoBbl, 9To dncyaa a — 1 u 2(b— 1) — kBajipaTsl HATYPaJbHBIX
ancen, a uncio N = a®? + b> — 1 — crenenp mpocroro uncia. Haiiiure Bce BO3BMOMKHBIC
3nadenus /N.

5. Bayrpu ocrpoyrosbHoro tpeyroibinka ABC Bbibupaercs mepeMeHHasi TOYKa X, a B
JIPYTO#i TOJIYILIOCKOCTH OTHOCHTeNbHO mnpsamoit BC, mexenmn A, — mepeMeHHast TOYKa Y,
puaeMm

/ABX = /AXB = /ZCBY = ZCYB.

Hoxkaxkure, uro nupssmMag XY 1npoxoguT depe3 (PUKCUPOBAHHYIO TOUKY.

6. CymiecTByIOT Jin TaKue IeJible 9icia T, Yy U 2 Takue, 9To ducjia x + 2y + 3z, x + 3y + bz
u 3x + 4y + 5z — KyObl HATYPAJIbHBIX THCEJI!

7. B crpane 99 ropomos. Munuctp TpaHcmopTa CTPOUT HECKOJIBLKO JOPOT, KaxKgas J0pora
COeJINHAET KaKue-To JiBa ropoja. MuHUCTp (pUHAHCOB II0CJEe 9TOrO IIPUCBAMBACT KayKJIOMY
ropoay uucio 1 mwimm 2. [lepemeriarbest 110 cTpaHe Telepb MOYKHO 110 CJIEYIONIEMY TTPaBUIIY:
HAXO/IICh B TOPOJIE C YHCJOM t, MOXKHO MPOEXaTh DOBHO 10 ¢ jioporam (IpH MIpOe3Je 1o
JIBYM JIOpOraM IMPOMEXKYTOUYHBII TOPOJ| He CIUTaeTcst mocerneHubiM). Moxker s MuaucTp
TPAHCIIOPTa TaK IMOCTPOoUTh 131 jopory, 4ToOs! 1pH 1000 paccTaHOBKE YUCE MOYKHO OBLIO
13 JIF0O0I0 Tropoja JoOpaThcs JI0 JIF0OOTO JAPYTOro 3a HECKOJIBKO MepeMenieHnii”?

8. Jlan BeinyKJIblii derbipexyroabaunk ABC D, B koropom AB = BD =CD =1u AC = 2.
Ha 6uccexkrpuce yriia ABD ormedena Touka F, a na 6uccekrpuce yria BDC — touka F' Taxk,
q10 derhipexyroabink AECF — napasutenorpamu. [Ipayeie AC, BD nu E'F, nepecekasich,
OrPaHUYNBAIOT TPEYyrobHUK. JJoKaXKuTe, 4TO 9TOT TPEYroJbHUK PpaBHOOEIPEHHbII.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne4. 04.05.2025
MJIAJIIIIA S TPVYIIIIA, ITIEPBA A JINTA, BOU 3A 3-8 MECTA

1. I'pynmy rupb OyjieM Ha3bIBATH PO6HOT, €CJIN CYMMa BECOB JIBYX HAHOOJIbINNX TMPh B 9TOM
I'pyIIIie MeHbIle CyMMBI BECOB BCeX OCTaJIbHBIX. Jlamo 60 rupb pasjmiHbIX BECOB, KOTOPbLIE
MOXKHO Pa30uTh Ha 12 POBHBIX IPYIII 110 b THUPb. Beerma i 3t 60 ruph MOXKHO pasdUTh Ha
10 poBHBIX TpyIIII 110 6 THPH?

2. [lano marypasbhoe qducio n > 1. Kpecmom 1iopsijika n Ha30BeM KJeTdaThlii KBaJjpar
2n X 2n, U3 KOTOPOTO BBIpE3aJl YeThipe yrIoBbix KBagapara (n — 1) x (n — 1). Obo3uadmm
qepes a,, KOJUIEeCTBO ClI0COO0B pa3pe3aTh KPECT HOPsIKa 1 Ha JOMUHOIIKY IO JIMHIAM CETKIL.
Hokazkure, 4ro 2a,, sIBISETCA KBaJIPATOM HATYPAJILHOIO YUCIIA.

3. Jlokazkure, 4TO CyIIECTBYET GECKOHEUHO MHOIO HATYPAJIBLHBLIX 1 TAKUX, 9TO uncyo 11 ... 1

N eIUHUIL
npejcTaBjgercs B Bujie cyMMbl 2025 pa3inyHbIX HATYPAJbHBIX YKUCEJI, OTJIMYAIOIINXCA JIPYT

OT JIpyra IepecTaHOBKOMI mudp.

4. Harypasbhble qncia a u b TakoBbl, 9To uncaa a — 1 u 2(b— 1) — kBajipaThl HATYPaJbHBIX
qnces. Mozker s anciio a® + b? — 1 6bITh TPOCTBIM?

5. BuyTpu ocrpoyrosibaoro tpeyroibinka ABC Bbibupaercs repeMenHas Touka X, a B
JIPYTOit TOJIYILJIOCKOCTH OTHOCHTEIbHO mpsimoit BC, nexkenmn A, — nepemenHasi Touka Y,
npuyem

/ABX = /AXB = /ZCBY = ZCYB.

Hoxaxkure, uro npamad XY mpoxomauT depe3 (PUKCHPOBAHHYIO TOUKY.

6. CymiecTByIOT JIn TaKue IeJible 9ricia T, Yy U 2 Takue, 910 ducjia x + 2y + 3z, x + 3y + bz
u 3z + 4y + 5z — KyObl HATYPAJbHBIX YHCe!

7. B crpane 99 ropomos. Munuctp TpaHcrmopra CTPOUT HECKOJIBLKO JIOPOT, KazKjas J0pora
COeJINHAeT KaKue-To JiBa ropoja. MuHuCTp (pUHAHCOB IIOCJe 9TOrO IPUCBANBACT KayKJIOMY
ropoay uucio 1 mwimm 2. [lepemeriarbest o cTpaHe Telepb MOYKHO 110 CJIEAYIONIEMY HPaBUIIY:
HAXOJISICh B TOPOJIe C 9HUCJIOM ¢, MOXKHO IIpOeXaTh POBHO 110 t joporam (Ipu Tpoesje To
JIBYM JIOpOraM MPOMEXKYTOUYHBI TOpoJ| He CYUTaeTcst mnocerteHubiM). Moxker s MuanucTp
TPaAHCIIOPTa TakK OCTPouTh 131 jopory, 4Tods! 1pH 11000 paccTaHOBKE YUCE MOYKHO OBLIO
13 JIF0O0I0 Topoja J0OpaThcs JI0 JIF0OOTO JAPYTOro 3a HECKOJIBKO IepeMenleHnii”!

8. B ocrpoyrossnom Tpeyroisauke ABC, B kotopom ZA = 30°, Beicorel BD u C'E nepe-
cekarorcs B Touke H. Okaszasocnh, uro BH = DH. Jokaxure, uro AC' + CD = 4CH.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne4. 04.05.2025
MJIAIITIA S TPYIIIIA, BTOPA S JIUTA

1. OimHAKOBbBIE KPY?KOUKH BBICTPOEHBI B IupaMuiky us3 600 psijioB
(B pagax 1, 2, ..., 600 kpyx)oukoB). [Ipumep Takoii mupaMujku u3
4 psajoB MoKazaH Ha pucyHKe. HazoBéMm yeoaxom urypy m3 Tpex
KPY?KOUKOB: JIBa U3 HUX KACAIOTCSA TPEThEro, a UX IEHTPbI 00Pa3yoT
yros 120°. Kakoe HamboJblllee YMCJIO HEIepeCeKaoIXCcst YTIOJIKOB
MOYKHO Pa3MeCTUTb B 9TOI mupamMujike’

2. Jlano marypasbHoe ducyio n > 1. Kpecmom nopsiaka n Ha30BeM KJETUATBIA KBaJpar
2n X 2n, U3 KOTOPOTO BBIPE3aJl deThipe yIIoBbiX KBagpara (n — 1) x (n — 1). Obo3uadmm
9epes @, KOJMIECTBO CIIOCOO0B paspe3arh KPeCT HOPSLIKA 1 Ha, JOMUHOLIKY 110 JIMHUASM CeTKH.
Hokazkure, 4To 2, ABJIAETCA KBAJAPATOM HATYPAJILHOIO YUCIIA.

3. lokakure, 4TO CyIIECTBYeT OECKOHETHO MHOI'O HATYPAJJIbHBIX N TaKUX, 4TO uncao 11...1

N €IUMHUIL
IIpeacraBJ/ideTcd B BUIe CYMMbBI 2025 Pa3/IMYHbIX HaTypaJibHbIX YHCeJI, OTVINYalOIUXCA APYT

OT JIpyra IepecTaHOBKOI mudp.

4. HarypasbHble qncia a u b TakoBbl, 9To dncyaa a — 1 u 2(b— 1) — KBajipaTsl HATYPaJbHBIX
ancest. Moxer i ncio a’ + b> — 1 6bITh 1pocTbiM?

5. BuyTpu ocrpoyrossHoro Tpeyrosibianka ABC BoiOpatna Touka X, a B JAPYroil MOJIyILIOC-
KOCTH OTHOCHTEIbHO npsMmoii BC' Hexxemmn A — Touka Y, npuduém

LABX = L/AXB = ZCBY = ZCYB.

IIpssmas XY nmepecekaer orpesok AC B touke Z. Jlokaxkure, uro LAZB = /ZCZY .

6. /leiicrBuTesibHbIE Uncaa a U b Ooibiie eauHuIbl. V3BecTHO, 9TO

(a—1)b-1) 1

2ab—a—b  a+b

Hoxazxkure, uro ab = a + b.

7. [llepenra u3 cTa MaJbIMKOB BCTaJa HAIIPOTUB IIEPEHIN U3 CTa JeBOYEK, YTOObI BPYUHUTh
npyr apyry nogapku. CHadasa KaxKablil MaJBINK MOJIOIIET K KAKOH-TO JIeBOUKE I10 IPSIMOIL,
u Bpy4m eit Hocku. OKaz3a/10Ch, UYTO IIyTH HIKAKUX JIBYX MaJbdYMKOB He IIePECeKJINCh. 3aTeM
Kazkjiasl JIeBOYKa MOJI0IILIa K KAKOMY-TO MaJIbUINKY, TaKzKe 110 IIPsIMOI, 1 IT0Japijia eMy IIBETHI.
Ix myTtu Takke He Irepecek/nch. Jlokarkure, 9T0 HaiiyTCs MAJbIUK U JeBOYKa, KOTOPHIE
OOMEHSIINCH TIOIaPKAMI.

8. Jlan pasrocroponnnii Tpeyroabunk ABC. BuyTpu mero pacrmosioxkena Touka P Takas,
aro ZAPB = 120°, ZCPB = 150°. Haiinnre ornomenne AP/PB.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne4. 04.05.2025
MJIAJIIIIA Y TPYIIIA, TPETHY JIUTA

1. OimHAKOBbBIE KPY?KOUKH BBICTPOEHBI B IupaMuiky us3 600 psijioB
(B pagax 1, 2, ..., 600 kpyx)oukoB). [Ipumep Takoii mupaMujku u3
4 psajoB MoKazaH Ha pucyHKe. HazoBéMm yeoaxom urypy m3 Tpex
KPY?KOUKOB: JIBa U3 HUX KACAIOTCSA TPEThEro, a UX IEHTPbI 00Pa3yoT
yros 120°. Kakoe HamboJblllee YMCJIO HEIepeCeKaoIXCcst YTIOJIKOB
MOYKHO Pa3MeCTUTb B 9TOI mupamMujike’

2. Koctsa n Cepéxka urpator na jgocke 10 X 10. Cuavasa KocTsi cTaBUT B KJIETKH JIOCKH
n nomyraes. [locse sToro naunnaerca urpa. Kaxiabim xomom Cepéka arakyeT: KJIaJEeT opex
Ha IPAHIMIHBIN OTPE30K MEXKY KAaKUMU-TO ABYMs KJIeTKamu Jocknu. OTBeTHBIM Xog0M Kocts
JIOJIZKEH TIePEMECTUTh HEKOTOPBIX CBOMX IMOIyTraeB (Kak MIUHUMYM OJIHOTO) B COCEJIHHE TI0 CTO-
ponam KjeTku. [lomyraii, Mpoxo It MIMO Opexa, CheJlaeT ero — araka oronTa. [Ipu Kakom
HanMeHbIeM 1. KocTst CMOYKeT CKOJIb YTOIHO JIOJIT0 OTOMBATH aTak (T. e. TOCIe KayKJI0ro ero
Xojla Ha JIOCKe He OyJIeT HI OJIHOTO opexa)?

3. Jlokaxkure, 9TO CyIIecTByeT OECKOHETHO MHOTO HATYPAJIBLHBIX N TaKuX, 9To uncyao 11... 1

7 €JTMHUTL
IIpeacraBJ/ideTcd B BUAEe CYMMbBI 2025 Pa3/IMYHbIX HaTypaJibHbIX YHUCEJI, OTVIMYalOIUXCA APYT

OT JIpyTa IepecTaHOBKOM mudp.
4. HarypaJsbHble 9ucia a u b TakoBbl, 910 dncyia a — 1 u 2(b— 1) — KBajpaTsl HATYpPATLHBIX

ancest. Moxxer it unciio a’ + b> — 1 6bITh 1pocTbiM?

5. Ha pmmuHoit mosiocke Oymarum sammcaHbl HaTypaJbHble uncaa or 1 g0 100 B mopdake
BO3pacTanns. MakcuM B3siJ1 HOXKHUIIBI U ¢JIeJIajl TPU pa3pe3a MexK 1y YNCIaMKI — MOy YIIOCh
4 nonocku 6ymaru. OkazaJioch, 4TO cpejiHee apudMeTHIecKoe Jrce) Ha MOJI0CKax paBHO k,
2k, 3k, 4k coorBercTBenHO. Halijure Bce BO3MOXKHbBIE 3HAUEHU K.

6. /leiicrBuTesibHble Uncia a U b bosbie eauaunbl. V3BecTHO, 9TO

a—1(b-1) 1

2ab —a —b a+b

Hoxazxkure, uro ab = a + b.

7. B rpacde n Bepiun, crenenb Kaxkaoil paBHa 3. Bce BepmmHbI mokpaliens B 2 1Beta. 3-
BECTHO, YTO KarK/lasg BEpIINHA NMeeT He MeHee JIBYX KpacHbIX cocejieii. Haiture nandosibiee
BO3MOXKHOE KOJIMIECTBO CUHUX BEPIINH B Tpade.

8. Jlan pasaocroponnnii Tpeyroibuunk ABC. BuyTpu Hero pacrnosioxkena Touka P Takas,

aro LZAPB = 120°, ZCPB = 150°. Haiijgure ornomenne AP/PB.



