Mocxoeckutl 20cydapcmeentvili ynusepcumem umeny M. B. Jlomonocosa

O.TII/IMHI/Ia,Z[a. MIKOJIbHUKOB «JIOMOHOCOB» 110 MaTeMaTHKe

Or6opounsiii sran 2023 /24 y4yebuoro roja st 9 Kiaacca

Sagaua 1
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3amaua 2

B-1 Posuo B 8:00 or npucranu A BHU3 10 TEUEHUIO PEKW BHINIE] KaTep W OT NpucTaHu B,
HAXO/ISATIENCs Ha, pacCTOSTHUN 72 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIET
JIPYTO#l KaTep, a TaK:Ke OTIUIBLI ILJIOT. BTOpoit KaTep, BCTPETHUBIINCH C MEPBBIM, PA3BEPHYJICIT U
ngoraan mwiot B 11:00. Hafinure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYeHHst
peKu paBHa 3 KM/4?

OTBet: 24

Pemenne. Ecian paccMorpeTs jiBUzKeHNE OTHOCUTE/IHHO PEKH, TO BTOPOI KaTep 3a BpeMs MPOTIIIeT
¢ cOOCTBEHHOM CKOPOCTBIO MyTh OT myHKTa B 10 cepeaunsl C' orpe3ka AB u obparno. [losromy ero
cKopocTh paBHa 72/(11 — 8), npuuém HE3aBUCHMO OT CKOPOCTH TedeHHsi peku. Hampumep, B mepBoM
BapHUaHTe OTBeT: 24.

B-2 Posro B 9:00 or mpucrain A BHH3 1O TEUYEHWIO PEKHW BHIIIE] KaTep W OT TpUCTaHu B,
HaxojIdmeiics na paccrogauu 69 kM o A, HABCTpedy eMy ¢ TOH Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpYTOil KaTep, a TakKKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETHUBIINCH C MEPBBIM, PAa3BEPHYJICS H
gornart mwior B 12:00. Hafinure coberBennbie cKOpocTu Karepos (B KM/4), €CJH CKOPOCTH TeYCHHs!
peku paBHa 2 KM/4?

OTgeT: 23

B-3 Posro B 7:00 or mpuctanun A BHH3 IO TeYEHHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaxoIdAMIelcs Ha paccTosaun 70 KM oT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBITIE
JIpPYroft Karep, a TakyKe OTILIbLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
goraasn mwiot B 12:00. Hafinnre cobeTBeHHBIE CKOPOCTH KATEPOB (B KM/4), €CJIH CKOPOCTHh TeYeHHs
peku paBHa 4 KM/4?

OtBerT: 14

B-4 Posuo B 6:00 or mpuctanun A BHH3 IO TEYEHHUIO PEKM BBHIIIE]T KaTep W OT IPHCTAHU B,
HAXO/ISTIelcst Ha, paccTossHuN 85 KM OT A, HABCTPedy emy ¢ TOil yKe COOCTBEHHOI CKOPOCTBHIO BBHITIET
JIpyroil Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
noraan mwior B 11:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM /W), €CJH CKOPOCTh TeYeHHs
PeKH paBHA 3 KM/4?

OtBeT: 17

B-5 Posuo B 8:00 or mpucranu A BHU3 1O TEUEHUIO PEKW BHIIIE] KaTep W OT NpuCTaHu B,
HAXO/ISATIeCsT Ha, paccTosHUN H2 KM 0T A, HABCTPedy emy ¢ TOii yKe COOCTBEHHOI CKOPOCTBHIO BHITIET
JIpYToit KaTep, a TaKKe OTILIBLI IIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
nornan mwior B 10:00. Haiiiure cobeTBeHHBIE CKOPOCTH KATepoB (B KM/4), €CJH CKOPOCTh TeYEeHHst
peKu paBHA 2 KM/ u?

OtseT: 26

B-6 Posro B 9:00 or mpuctanun A BHH3 [0 Te€UEHHUIO PEKH BBHIIIE] KaTep W OT NPHCTaHU B,
HAXOJIAIIEHCS Ha PACCTOSHUM 57 KM OT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpyToil KaTep, a TaKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICS U
gornart mwior B 12:00. Hafinure coberBeHEbIe CKOPOCTH KaTepOB (B KM/4), €CJH CKOPOCTH TeYEHHSI
peku paBHa 4 KM/4?

OTser: 19

B-7 Posuo B 7:00 or mpuctanun A BHH3 IO TeYEHHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HAXOIAIIecs Ha pacCTOSHUU 72 KM OT A, HaBCTpedy eMy ¢ TOi yKe COOCTBEHHOH CKOPOCTBIO BBHIIIET
JIpYroft Karep, a TakyKe OTILIBLI ILJIOT. BTOpoil Karep, BCTPETUBIIUCHL C MEPBLIM, PA3BEPHYJICH U
ngoraasn miot B 11:00. Hafinnre cobGerBeHEBIE CKOPOCTH KATEPOB (B KM/4), €CJIH CKOPOCTHh TeYeHHsI
peKu paBHA 3 KM/4?



OTBeT: 18

B-8 Posuo B 6:00 or npucrtanu A BHU3 10 TEUEHUIO PEKH BBHIINIE] KaTep W OT mnpucranu B,
HaXO/IsIelicss Ha paccTosHun 64 kKM oT A, HaBCTpedy emy ¢ TOii yKe COOCTBEHHOI CKOPOCTBIO BBHITIET
JIpyToft Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETURIIUCH C MEPBBIM, PA3BEPHYJICS W
ngoraan mwiot B 10:00. Hafiiure coGeTBeHHBIE CKOPOCTH KATepoB (B KM/4), €CJH CKOPOCTh TeYeHHst

peKu paBHa 2 KM/4?
OTser: 16
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3amaua 3
B-3 Ilycrs S(n) — cymma mudp HATYpaIbHOrO Yucjaa n. Pemure ypaBHeHue

n+45(n) = 2025.

Ecaun pemennit HecKOIbKO, B OTBETe YKaKUTe HANMEHbIIee U3 HUX.
OtBeT: 1953
Pemenne. Cuavasia ormeHIM, CKOJHKO 3HAKOB JIOIKHO UMETH HeU3BeCTHOE Yucao n. OIHo-, 1BYX-,
TPEX3HAYHOE YHUCJIO HE CMOIJIO Obl j1aTh cyMMy 2025, oHO ciuIiKoM MaJjienbkoe. [Igrusnadanoe u Hosiee
IUCJI0, HA0DOPOT, CAUTIKOM OOJIBIIOE. SHAYUT, N 9eTHIPEX3HATHOE, U jTaBaiiTe 0603Ha4NM ero 1 PhI
Kak a,b,c,d.
n = abed = 1000a + 100b + 10¢ + d.

Torma S(n) = a+ b+ ¢+ d, a camo ypaBHeHUe IPHMET BUJL
(1000a + 1006 + 10c + d) + 4(a + b+ ¢ + d) = 2025,
1004a + 104b + 14c + 5d = 2025.

Hucdppa a MmoxkeT ObITH 1 WK 2, IOTOMY YTO JJId @ > 3 CyMMa CJIeBa 3aBeJOMO OOJIbIIE YHCJIA CIPa-
Ba. MBI XOTHM HalTH HAUMEHBITHN BAPUAHT, MOITOMY cHavasa Beibupaem 1. (Eciam takoe pemenue
Hafigercs, To ciaydail a = 2 MOXKHO He paccmarpuBarh.) [oayanm

104b 4 14c + 5d = 2025 — 1004 = 1021.

[Ipukunem, B Kakux mnpejejiax Moxker HaxoauTbed b. Haubosibiiiee BO3MOKHOE 3HAUYEHUE JIJIs
14¢ + 5d paBuo 14 -9+ 5 -9 = 171. 3naunt, ©3BECTHO, UTO

1046 > 1021 — 171 = 850.
SuaunT, u3 Beex mudp Ha MecTo b Moxker mompoiitu Tobko 9. Torna
14c + 5d = 1021 — 9 - 104 = 85.

B kakux npegenax moxer HaxonuThes ¢! Hambosbiee Bo3MozkHOe 3HaYeHne Hd paBHo 5 -9 = 45,
TO ectb 14c > 85 — 45 = 40. To ectb ¢ > 3, n Ha4YHEM IepebUpaTh BaAPUAHTHI 110 BO3PACTAHUIO,
HAaYMHAA ¢ 9TOTO ducaa. 3 - 14 + 5d =85 u 4 - 14 4+ 5d = 85 B IeJIBIX YUCIAX HE PEIIaTcs, a BOT IPHU

¢ =5 Bcé cxomuTes: 5 - 14 4+ 5d = 85, d = 853—70 = 3. Orciona mosrydaercsa orer 1953.

B-1 IIycre S(n) — cymma mudp HATYpaIbHOrO Yucaa n. Pemure ypaBHeHue
n 4+ 35(n) = 2025.

Ecan pemennit HeCKOJIBKO, B OTBETe YKAaXKUTe HANMEHBIIEe N3 HUX.
OTset: 1971

B-2 [Iycre S(n) — cymma mudp HaTypasabHOro yncaa n. Pemure ypaBHeHue

n+2S5(n) = 2025.

Ecim pemeHHﬁ HECKOJIbKO, B OTBETE YKazKHUT€ HauMeHbIllee N3 HUX.

OTser: 1977

B-4 Ilycrs S(n) — cymma mudp HaTypasbHOro ynucaa n. Pemure ypaBaenue

n+ 55(n) = 2025.

Ecin pemeHHﬁ HECKOJIbKO, B OTBE€TE YKazKUT€ HauMeHbIllee nu3 HUX.

OtBeT: 1935
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Sagaua 4
B-1 Nwmeerca nabop u3 HECKOJLKUX TOJP/l MIYIIUX HATYPaJbHBIX 4uces. M3BecTHo, 9T0 MX
cymma B 30 pa3 6osbilie MUHUMAILHOTO Yucaa B Habope u B 20 pa3 60/blile MAKCUMAIBHOIO YUCTIA
B Habope. CKOJIBKO 4uces B 3ToM Habope?

Otrsert: 24
Pemenue. (q1s 1 Bapuanta) Ilycts n, n+ 1, ..., n+ k — namusiii Habop (Bcero k + 1 wucen).
Torma ux cymma paBHa, n(lﬂ—l)—l—@ = 30n = 20(n+k). Buaunt, n = 2k, nosromy Sk(k+1) = 60k,

oTkya k+ 1 = % = 24.

B-2 Hwmeerca nabop w3 HECKOJLKUX TOJPJl MIYIIUX HATYPaJbHBIX 4uces. M3BecTHOo, 9TO MX
cymma B 45 pa3 0oJibllle MEUHUMAJIbHOTO Ynciaa B Habope u B 30 pa3 0oJibllle MAKCHMAJIBHOIO YUCTA
B Habope. CKOJIBKO 4uces B 3ToM Habope?

OrtBet: 36

B-3 lmeerca nabop w3 HECKOJbKUX HOJAPSl HIVIIHX HATYPAJBHBIX duces. M3BecTHO, 9TO UX
cymMa B 60 pa3 60JbIlle MUHUMAJIBHOrO Yucjaa B Habope u B 40 pa3 60JbIIe MAKCUMAILHOIO THCIA

B Habope. CKOIbKO 4uces B 3roM Habope?
OtgerT: 48

B-4 lmeercs nabop U3 HECKOJbKUX LOJPs/l MJIYIIUX HATYPaJbHbIX 4uces. V3BecrTHo, 410 MX
cyMMa B 795 pa3 00Jibllle MUHUMAJILHOrO Yucja B Habope u B 50 pa3 Gosbiile MAKCUMAILHOTO YUCIA
B Habope. CKOIBbKO unces B 3ToM Habope?

Ortset: 60
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Samauda 5

B-1 ¥V Haau B akBapuyme x)kuyT 5 puibok. Kazkpiit jjenb B 00e ona nacoinaetr uMm 30 rpaMMoB
kopma. Kakaas pbiOKa chejaer MpOnopIuOHAIBLHOE ee BeCcy KOJMYECTBO KOpMa, IMpUYeM K Bedepy
Macca Kaxkjoi pelOkn ypenuuuBaercs Ha 0.1% or cbemernoro. CerojHs yTpoM Macchl pbIOOK B
rpammax Geuin TakoBbl: (1,3,4,6,14). Kakosa Gyger macca caMoil Tsizkesioil poiOKu depes 60 mHeit
BeYepoOM?!

OTsert: 14.9

Pemteane. Moxkno cautaTh, 94TO €CTh BCEI'O JIBE PLIOKH: caMas TdKejasd U CyMMa BCeX OCTaJib-
HBIX. [10CJIe 9TOTO OTBET BBIMHCJISETCS TPOCTO: Siy 4 My, (Tme X — wmacca kopma B jieHb, K —

2-100
9SO JIHEH, Y — OPOIEHT yBeJaudeHust Macchl, My — Macca caMoii TsKENIOH pHIOKH).

B-2 ¥V Haau B akBapuyMme :KuByT 5 puiboK. Kaxkapiit jjenb B 00e1 0Ha HACHIIIaeT UM 25 I'paMMOB
kopMa. Kaxknas peiOKa cbeaeT MpONMOPIHOHAIBHOE ee Becy KOJIUYeCTBO KOpMa, MpUYeM K Bedepy
mMacca Kaxkjoi poibku ypeanuubaercs Ha 0.2% or cbegennoro. CerojHs yTpoM Macchl PbiOOK B
rpammax ObLIn TakoBbl: (2,3,3,7,15). KakoBa Gyger macca camoil Tsizkesioil ppiokn depe3 62 nHeit
BeUEpPOM?!

OtBeT: 16.55

B-3 ¥V Haan B akBapuyme x)kuyT 6 puibok. Kaxkpiit jenn B 00e ona HacbinaetT uM 30 rpaMMoB
kopMa. Kaknas pplOKa cbeaeT MpONMOPIHOHAIBHOE ee BeCcy KOJIUYeCTBO KOpMa, IIpUYeM K Bedepy
Macca Kaxkaoi peiOku yeenuuubaercs Ha 0.1% or cbemennoro. CerogHss yTpoM Macchl pbIOOK B
rpamMax Opimn TakoBsl: (1,3,4,4,9,21). KakoBa 6ymer Macca caMoil Tstzkes1oit peiOKu depes 64 greit
BedepOM?!

OTset: 21.96

B-4 YV Haau B akBapuyme x)kuyT 6 poibok. Kaxk/piit jienb B 00e1 OHa HACHIIaeT UM 25 rpaMMOB
kopMma. Kaknas peiOka cbemaeT mpomopIuoOHAIbHOE ee BeCy KOJUYECTBO KOPMa, MPUYeM K BeUYepy
Macca Kaxkjoi pelOKu yBenuuuBaercs Ha 0.2% or cbemernoro. CerojHs yTpoM Macchl PbIOOK B
rpaMmax ObLTd TakoBbL: (2,3,6,9,9,29). KakoBa Gymer Macca caMoil Tsizkesioi peibKE uepes 66 nHei
BeYepOM?!

OtseT: 30.65
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3amzaua 6

B-1 Haiture nHanMenbiiiee BO3MOKHOE 3Ha4deHHe cyMMbl 10 pas3jndHbIX HATYPaJbHBIX YHCEJI,
€CJIM W3BECTHO, UYTO OHA HEYETHA, a ITPOu3BejieHne JoObIX D claraeMbliX B Hefl 4ETHO.

OtBerT: 65

Pemnenne. 13 ycaoBud ciemyet, 910 cpeln paccMaTpuBaeMblx 10 umcesr He 6oJiee 4 HEUETHBIX,
a TIOCKOJIBKY CyMMa HeY€THA, TO HeUETHBIX uncesn aubo 1, mubo 3. Cymma Oyger HanMeHbIei, ecn
OpaTh 1epBbie MMOJPsi/L ULYIIHe YETHbIEe U HeYETHBIE YHCa. e HedéTHOe YUC/I0 OJIHO, TO TOJIYYUM
14+24+448+4+...+18 =91, a ecsim mevéTabIX 3, To moayunm 1 +3+5+2+4+6+...4 14 = 65,
9TO U €CTh HauMeHbIIasd BO3MOXKHadA CyMMa.

B-2 Haitanre HamMeHbillee BO3MOYKHOE 3HAYEHHE CyMMBbI 12 pas3indHbIX HATYPaJbHBIX UHCEI,
€CJIM U3BECTHO, UYTO OHA HEYETHA, & IPOU3BEICHHE JIIOObIX D CJaraeMbIX B Hell 46THO.
OtBeT: 99

B-3 HaitnnTe HamMeHbIllee BO3MOXKHOe 3HaUeHHE CyYMMBbI 11 pasianaHBIX HATYPAJbHBIX UHCEI,
€CJIM U3BECTHO, UYTO OHA HEYETHA, & MPOU3BEICHHE JIIOObIX D CJaraeMbIX B Hell 46THO.
OTser: 81

B-4 Haiinure naumMenbliee BO3MOXKHOE 3HAaYEHHE CYMMBI 14 pasIMYHBIX HATYPAJIbHBIX THCE,
€CJIN M3BECTHO, YTO OHA HEeUETHA, a IIPOU3BeAeHne M00bIX 7 cJlaraeMbIX B Heil 9ETHO.
OTtBeT: 115
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Sagaua 7

B-1 B pecropane «O610M0B» BBITIEKAIOT 3 BHIa TUPOKKOB: C MSICOM, C pbI0Oii, ¢ rpubamvu. [ToBap
00paTWJI BHUMaHUE, 9TO 25 HOAOPS Cpe/id TeX, KTO 3aKa3bIBAJI 110 4 TMHPOZKKA, He TOBTOPUJICS HU OJUH
Habop nupokkoB. Kakoe MakcmMasibHOE KOTMYeCTBO moceruTeseil «O0g0MOBay MOIVIM 3aKa3aTh B
9TOT JeHb 10 4 MUPOKKA?

Ortser: 15

Pemenne. Pemenne. 3aiada Ha 9uc/i0 coueTannii ¢ moBropenusiMu. KojimaecTBO BHIOMPAEMBIX
anmeMeHTOB 7 = 4. KoudaecTBo BUI0B NpoayKiuu n = 3. To ecTh, KOJIMYECTBO «IIEPeropojioky n—1 =

2.

r+n-—1)
Bocnonbsyemest popmynoit C7 | = (r+ )

_ 4
rl-(n—1)! =G =19

B-2 B pecropane «O6/I0MOB» BBINIEKAIOT 4 BHIa MUPOKKOB: ¢ MSCOM, C pbIOO#, ¢ rpudaMu u C
kamycroit. [ToBap obparua BHUMaHue, 9TO 25 HOSAOPA Cpeau TeX, KTO 3aKa3bIBaJ 10 5 MHPOKKOB, He
MOBTOPUJICA HU OUH HAOOP MUPOKKOB. Kakoe MakCHMaIbHOE KOJn4ecTBO mocerureseii « ObaomMmoBas
MOTJIH 33Ka3aTh B 9TOT JIEHb 110 5 MHPOKKOB?

OTser: 56

B-3 B pecropane «O6s10M0B» BbITIEKaOT 4 BHa TUPOKKOB: C MSICOM, ¢ PuIOOii, ¢ rpubaMu u ¢
kamycroit. [ToBap obparun BHuManue, 910 25 HOAOPS Cpeau Tex, KTO 3aKa3biBaj 1Mo 4 NMUPOXKKa, He
MOBTOPUJICA HU OJIMH HaOOp MUPOKKOB. Kakoe MakcuMaabHOE KOJIHYeCTBO moceTuTeneit « OboMoBay
MOTJIA 3aKa3aTh B 9TOT JIeHb 10 4 MHPOKKA?

OrtBet: 35

B-4 B pecropane «O6710M0B» BBIIIEKAIOT 3 BHIA MHPOXKKOB: C MsICOM, ¢ PbIboii, ¢ rpubamu. [loBap
oOpaTuJI BHUMaHHE, ITO 25 HOSIOpsl Cpean TexX, KTO 3aKa3bIBaJ 110 5 IMHPOKKOB, He TOBTOPUICS HU
o/inH HADOD MHPOXKKOB. Kakoe MakcuMaibHOE KOJIMIecTBO oceruTeseit « O010M0Bay MO 3aKa3aTh
B 9TOT JIeHb 10 5 THPOKKOB?

OTser: 21
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Samaua 8
B-1 Haiijure nanmenbinee 3nadenne Bbipazkenns (a + 2)(b + 2)(c + 2), ecau a,b, ¢ — nosmoxu-

TeJbHBbIE YNCJIA, YIOBIETBOPSIONe yCI0Bu0 abc = 1.
Otrsert: 27
Pemenne. Ilo HepaBeHCTBY O CpeHUX UMeeM

(@a+2)b+2)(c+2) =(a+1+1)(b+1+41)(c+1+1)>3a33b33¢5 = 27(abc)3,

IpUYIEM PAaBEHCTBO JOCTHUTaeTCs nupu a = b =c = 1.

B-2 Haiiure nanmenbinee 3Hadenne Boipazkenns (a + 3)(b+ 3)(c + 3), ecau a,b, ¢ — nostoxu-

TeJIbHBIE UHCTIA, YIOBIETBOPSIONINE YCI0BUIO abc = 1.
OTBeT: 64

B-3 Haiigure manmenbinee 3uadenne Boipaxkenus (a + 4)(b+ 4)(c + 4), ecnn a, b, ¢ — 00710KHA-

TeJbHbIE YNCJIa, YJIOBIETBOPSIONIe YCJI0BUIO abc = 8.
OTBeT: 216

B-4 Haiiure nanvensinee 3unadenue Boipazkenus (a + 6)(b+ 6)(c + 6), ecin a,b, ¢ — moaoxu-
TeJIbHBIE YUCJIA, YIOBJICTBOPLIONIAE yCJIOBUIO abc = 27.

OTset: 729




