Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounstii sran 2023 /24 yguebHoro roga st 56 Kaaccos

Sagaua 1

B-1 VY Karu B kapmane 3 uurku. Hurkn 3amyraiuch u Ha HUX 3aBg3a/uch y3ejaku. Karg mojcyn-
Taja, 9To Ha KayKJ0il HUTKe 1mo 3 y3ejka. [lorom oHa mocunTajia KOJUYECTBO BCeX y3eqakoB. Kakoe
YUCJI0 Y Hee MOIJIO MOIYInThesd! Ecan BO3MOXKHO HECKOTBKO BADHAHTOB OTBETA, TO B OTBET 3aIUIIIH-
Te CyMMY TOJYYeHHBIX UnCes]I. 3aMedYaHue: ecJu JIBe MWW TPH HUTH CBA3AJUCH B Y3€J, TO ITOT y3e
CUYUTAETCS 3a OIWH.

OtgerT: 42

Pemtenmne. MakcuMaabHOE YUCTIO Y3EAKOB - 9, €CiM HUTKH COBCEM HE TePeceKaloTcsi, MUHUMAJIb-
HOE - 3, €CJIU B KaXKJOM y3eJKe yYaCTBYIOT Bce 3 HUTKU. MOYKHO MOJTYIUTh JIFOO0OE YUCJI0 Y3EJIKOB OT
9 no 3. 9+8+74+6+5+4-+3=42

B-2 Bacsg noctan 14 cBoeit ynouku Tpu Jecku. OKa3aa0Ch, YTO OHU 3aIlyTAJUCH U 3aBI3aJIUCH B
y3eaku. Ha kaxkmoit Jlecke okazaJoch 1o deTbipe y3enaka. Ilorom Baca moacunran obiree KOJTHIECTBO
y3eakoB. Kakoe qucsio y Hero Morio noyaurbes! Ecim BO3MOKHO HECKOJIBKO BAPUAHTOB OTBETA, TO
B OTBET 3allUIIHUTE CYyMMY IIOJIYYCHHBIX YHCEeJI. BaMeanI/IGZ eCJid ABe UJIKM TpH JICCKH 3aBA3aJIHUCH B
y3eJ1, TO 3TOT y3eJ CUNTAETCS 33 OJINH.

Orser: 72

Pemenne. 12+11+1049+8+74+6-+5+4="72

B-3 Mawma xymmia llere Tpu HOBBIX IIHYpKa Jj1d KPOCCOBOK. lleTd ¢ yaupieHueM oOHApYKHI,
YTO IMHYPKH 3allyTAINCh W Ha KaxKIOM U3 HAX 00pa3oBajgoch mo 5 y3i0B. Ilorom oH mocumraa
KOJIMYECTBO BCEX Y3€JKOB. Kakoe 4mcjio y Hero MOrao HOAYyIUThCA! Ecaum BO3MOXKHO HECKOJBKO
BapuaHTOB OTBE€Ta, TO B OTBET 3allMIIUTE CYMMY IIOJIYICHHBIX YHCEJI. yKaSaHI/IeZ €CJIn JBa WJIW TPpU
IIHYPKa 3aBA3AJUCH B y3€J MKy COOOM, TO 3TOT y3€JI CUUTACTCH 33 OJIMH.

Orsert: 110

Pemenne. 15+14+4...+5=110

B-4 IIporpamvuct rops mocraa Tpu MpoBOIa U YBUIE, UYTO Ha KazKIOM IPOBOIE 00Pa30BaIOCh
10 6 y3eJKOB. 3aTeM OH MOCYUTAs ODIee YHCI0 Yy3€JKOB HAa STHX TpeX IpoBomax. Kakoe dmcio y
HEro MOLJIO MOy InThCs? EC/m BO3MOKHO HECKOIBKO BAPHAHTOB OTBETA, TO B OTBET 3AIIUIINTE CyMMY
MTOJIy YEHHBIX YHCeI. Y Ka3aHue: eCIu IBa W TPHU MPOBOIA 3aBA3AINCH B Y3 MEKIY CO00M, TO 3TOT
y3€eJI CIUTACTCS 38 OJIMH.

OTseT: 156

Pemienne. 18+17+...4+6=156
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Samaua 2

B-1 Oupegenure rogsl xku3uu nucareas 19 Beka, ecii H3BECTHO, 9TO:

— uabop nudp roga cMepTH U roja POXKIAEHUS COBIAIAIOT,

— eCJIH CJIOXKUTH MUMPBI T0/Ia CMEPTH, MOJIYUYATCA 4eThIPHAJIIATD,

— nocJieiHAs nudpa roja poxKJIeHUS W Iojla CMEPTH OTIHYaloTcd B 4 pasa.

B orBer zanuimmTe 1o poxKAeHHUS U IO cMepTH 6e3 TpobeioB U 3alsIThIX.

OTBet: 18141841

Pemternue. 910 M.IO. JlepmonToB, HO pebyc pasraapiBaeTcs n 6e3 3tux 3nanuii. Ecam o »xum B
19 Beke, TO roj, poxaenua Touno umeer B 18%*, Tox cmepTn nmeer te ke nudpel. 3HAYUT, CyMMa
nudp, paBHasg 15, TPUBOIUT K TOMY, UYTO CyMMa 3BE3104YeK paBHa d. II9Th MOXKHO HOJIYYIUTH JIUOO
nabopom 1 u 4, 6o nabopom 2 u 3. To ectb ymepeTh B 20 BeKe TUCATEIb HE MOT, ¥ PA3HUIA MEXKLY
roJIOM POXKJIEHHSI U CMEPTU — B IepecTaHoBKe mocjaenux 1udp. Tak kak nudpbl oranydaorcs B 4
paza, 1o 3T10 1 m 4, n oTCIOA HEMUHYEMO CJeIyeT ToA poxkaennsd 1814

B-2 Oupegenure romsl XKu3Hu MaTeMaTuka 19 Beka, eCJIii H3BECTHO, 9TO:

— TOJ, poXKJieHus cojiep:xkut mudpy 0,

— eCJIU CJOXKUTHh NH(PBI TOAa CMEPTH W BBIYECTh M3 IIOJYYEHHOI'O0 JHCIa CyMMy Iudp roia
POXKIEHUS, TO IMOJYIUTCA D,

— mocaemHas Mudpa roaa poXKIeHWs U TOAA CMePTH OTINYAI0TCS Ha 1,

— IPOU3BEJICHNE HEHY/IEBLIX UMD TOJa POKIACHUI U HEHYJIEBBIX ITU@P roja CMEPTH JICJUTCI HA
15.

B oTBer 3ammmunTe 1o poKIAeHHS U TOJ CMePTH 0e3 mpobesioB U 3alsThIX.

OtBeT: 18501891

Pemternne. Codnsa Bacunbesna Kopanesckas

B-3 Oupenenure rogsl XKU3HN MaTeMaTHKa 19 Beka, ecJii M3BECTHO, UTO:

— T'0JI POXKJIEHUsI U T'0Ji CMepTH He cojepzkar nudpy 0,

— eCJIn CJAOKUTH MU@Pbl rojla CMEPTH U BBIYECTHh W3 TMOJYYEHHOI'O YHCIa CyMMY Tudp rojaa
POKJIeHNS, TO TTOJTYIATCS 3,

— nocJieiHAs nudpa roja poxKIeHUS U MOCJeIHss udpa Toja CMepTH OTINYaioTcs Ha 1,

— €CJIM TOJIEJINTH T'OJl CMEPTH Ha 2 TPH pasa, TO MOJYUUTCA YUCIO0, couep:Kaliee Mudpy 2 aBa
paza u jaroriee octaTok 4 npu JiesieHun Ha 9.

OTser: 18111832

Pemtenne. dpapuct lanya.

B-4 Onpegenure roms! ku3un MaremMarnka 19 Beka, ecjii U3BECTHO, 9TO:

— TOJ, POXKJIeHUuA coep:KuT mudpy 0,

— €CJIM CJOKHUTD NUMPHI TOAA CMEPTH M BBIYECTb U3 IOJYUEHHOIO YUCIa CYMMY UMD Ioja poxK-
JIEHUSI, TO TMOJydInuTes 13,

— €CJIM BBIYECTh W3 I'0JIa CMEPTH T'0JI POXKJIAEHUS, TO IOJYYEeHHOe YUCI0 OyJeT JaejuTbed Ha 17,

— IPOM3BeJIeHNEe HEeHYIEeBBIX UMD ToJa POXKICHUS PABHO H-Oif cTenenu 2.

— cyMmMa nudp rojia CMepTH JeJUTCA Ha 13.

OtBeT: 18041889

Pemenne. Buktop fkoBmeBnd Bynakockuii
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Samaua 3

B-1 Tpu crnoprcmena craproBaJjii OJHOBPEMEHHO U3 OJIHON TOYKHM 110 KPYIOBOH JIOPOXKKe. 1-if
npeojiojieBaeT Kpyr 3a 21 munyry, 2-it - 3a 35 MunHyT, 3-if - 32 15 MunyT. Yepe3 Kakoe KOJUYECTBO
MHHYT OHH CHOBA BCTpeTdATCd Ha cTapre?! B oTBeTe yKazaTh YUCIIO.

Orset: 105

Pemenne. Hyxno naittu HOK(21,35,15) =3 -5 -7 = 105,

21=3-7,

35=5-17,

15=3-5

B-2 Tpwu apKHWKA HAaYaId JIBUYKEHWE OJHOBPEMEHHO W3 OJHON TOYKHU MO KPYTroBOi TOPOIKKeE.
1-it mpeomoneBaeT Kpyr 3a 55 MUHYT, 2-# - 3a 35 MuH, 3-ii - 3a 77 MuH. Yepe3 Kakoe KOJI-BO MUHYT
OHH CHOBa BCTpeTsTCd Ha crapre? B orBere yKasaTh 4UCIO.

OTBet: 385

B-3 Yerbipe BesiocumenncTa Hadad w ¢ OOIIETO CTapTa JBUKeHHWE TIO0 KPYTroOBOU MOpokke. 1-it
peojiojieBaer Kpyr 3a 26 munyt, 2-it - 3a 39 munyr, 3-it - 3a 21 munyry, 4-it 32 14 munyr. Yepes
KaKOe KOJI-BO MUHYT OHHM CHOBa BCTpeTsaTCst Ha cTtapre?! B oTBere ykazars 4ucio.

OtgeT: 546

B-4 Yerbipe rounuka Hadaam ¢ 00IIEro crapTa JBUZKEeHHE 110 KPyroBoil jopoxkke. 1-if mpeogosie-
BaeT Kpyr 3a 15 munyT, 2-if - 3a 35 MmunyT, 3-ii - 3a 21 munyry, 4-ii 3a 14 munyt. Hepes kakoe KoJi-BO
MHHYT OHH CHOBa BCTpeTdTcs Ha ctapre? B orBere yka3aThb YHCIIO.

OtseT: 210
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Sagaua 4

B-1 Ha MockoBcKOM MaxMaTHOM TYPHUPE B 3TOM IOy ObLJIO HE MEHee 4eTbIPeX MaXMaTUCTOB.
N3BecTHO, 94TO KazKJIblil HI'POK CHITPAJ C KayK/IBIM OJMHAKOBOE YHC/I0 TapTuii. Beero ObLI0 mposeaeHo
26 Typos. llocne cegpmoro Typa oJinH UTPOK 3aMeTHJ, UYTO Yy BCEX UTPOKOB YHCJIO OYKOB YeTHOE, a Y
HETO caMoTo - HedeTHOe. OIpeieTuTe YUCI0 YIaCTHUKOB TYPHUPA. B O0TBeT 3amummuTe Iuco.

[IpaBmia npoBeeHNS MAaXMaTHOTO TYPHUPA: B 0THOM Type Bce yIaCTHUKHU Pa3dUBAIOTCS HA TAPHI
U UI'PAIOT MEZK/ly cOOOi B mapax 10 OJHOH napruu. Kcam 4ucjao urpokoB - HeYeTHOe, TO OJIMH UI'POK
HE UIpaeT W KJIeT CJIeJIYIONIero Typa; B CJAEAYIONEM Type OH Y2Ke UTrpaeTr, a KTO-TO JPYroil KiéT
" T.JI.; IPUYEM TOT/Ia KaXKJIBIil UTPOK JIOJIZKEH MPOIYCTHTH OJUHAKOBOE Yuc0 TypoB. [Ipu nobee B
MapTUHU UTPOK MOJIYYaeT OJHO OYKO, TP HUYbeH - T0JI 09Ka U IIPU TPOUTPHIIIIE - HOJIb OYKOB.

OtseT: 14

Pemtenne. B typuupe npunumaso ydacrue 14 maxmarucros. Jloimyctum, 4T0 B TypHHUPE y4acT-
BOBaJIO N TMIAXMATHCTOB. [NC/M N - YeTHOE, TO IMAaXMaTHCThI JIEFKO Pa30UBAIOTCA Ha Mapbl, U TOIJA
KazK bl MMaXMaTUCT UTPaJl B KayKJI0M Type. Toraa KazK bl MaxXMaTucT chirpas 26 mapTuii, npuaem
OH CHITPAJI OPOBHY € KaXKJbIM M3 OCTATBHBIX N — 1 maxMaTuctos. ClaenoBaTesbHO, B 9TOM CJIydae
26 nmenutcs Ha n-1. CiemoBarensno, n — 1 =2,n—1 =13 wiu n — 1 = 26. Ho no ycaosuio n>3,
a 110 IPEJIIOJIOKEHUIO N — YeTHoe. 1109roMy n=14. Ecjiu n - HeYeTHO, TO B KazKJIOM TypPHUPE OJUH
U3 MAaXMaTHCTOB He UI'PAJ, IPU 3TOM, KOHEYHO, BCE TIAXMATHUCThl HE UTPAJIN B OJUHAKOBOM KOJIMYe-
CTBe TYPOB, W CJIEJIOBATEILHO B 3TOM cjydae 26 jesurca Ha n. Cremosarenbuo, n = 2,n = 13 wim
n = 26. Ho no ycinoBuoo n > 3 u 10 NpemoozKeHnIo I - HedeTHoe, odroMmy n = 13. lloxydaem ;Ba
BapuanTa: n = 13 wim n = 14. Eciiu n = 13, To B KaxKJI0M Type ObLIO chirpano 12 : 2 = 6 napTui,
B KazKJ0# MapTUH Pa3bITpbiBaeTcsa 1 0uko. [lo3aToMy B KaKIOM Type pa3bIrPHIBAIOCH O 6 OYKOB,
TO €CTh CyMMa OYKOB IOCJ€ 7 TypoB paBHa 42 u He MpeJCTaBUMa B BUJE CYMMbl HEYETHOI'O YHUCJIA
U HECKOJBKHUX 4YeTHBIX. Ben 2Ke n = 14, To HeTpyAHO MPOBEPUTH, KaK OMUCAHHAS CUTYyallusd MOIJIa
PONU30NUTH.

B-2 Ha MockoBCcKOM IaxMaTHOM TYPHHUPE B 3TOM IOy OBLIO HEe MeHee YeTbIpPeX MaXMaTUCTOB.
M3BecTHO, YTO KazK/IbIil HIPOK CHIIPAJI C KaKIBIM OJUHAKOBOE YUCJIO MapTuii. Beero 66110 IpoBe1eHo
34 typa. [locie ommHHAAIIATOTO TYpPa OINH UTPOK 3aMETHJI, YTO ¥ BCEX UTPOKOB YNCJIO OUKOB YETHOE,
a y Hero caMoro - Hedernoe. Qupeae/mre 9UCA0 yIACTHUKOB TypHHPa. B orBer 3amuimmre 4ucio.

[TpaBua npoBegeHna MaxMaTHOTO TYpHUPA: B 0lHOM Type Bce y4acTHUKH pa30UBAIOTCS HA MMapPhl
7 UTPAOT MeXKIy coDO# B mMapax 1o OJHOW mapTun. Kcam 4mnc/io nrpokoB - HeYeTHOe, TO OJNH UTPOK
He UIr'paeT M KJET CJEJIYIONIero Typa; B CJAEAYIONEM Type OH Y2Ke UI'paeT, a KTO-TO JIPYroit »KIET
U T.J.; IpAYEeM TOT/Ia KAaKJIblii UTPOK JIOJKEH IMPOIYCTHTH OJUHAKOBOE Yucao TypoB. [Ipu mobene B
[apTUX UIPOK I0JIYHAET OJHO OYKO, IPH HUYbEH - 110JI OYKA ¥ IIPU HPOUTPHIIIE - HOJIb OYKOB.

OTtBer: 18

B-3 Ha MockoBCKOM miaxMaTHOM TYPHUPE B 3TOM I'0jly ObLJIO HE MeHee 4YeTbipexX HaXxMaTUCTOB.
N3BecTHO, 94TO KazKIblii HI'POK CHITPaJ C KazK/IbIM OJMHAKOBOE YUC/I0 TapTuii. Beero ObLIO mposeaeHo
38 typos. [locse ngaTHaMaToro Typa OJuH UTPOK 3aMETHJI, YTO Y BCEX UTI'POKOB YHCJIO OYKOB YETHOE,
a y Hero caMoro - HedeTHoe. QnpeeuTe YUCI0 YIACTHUKOB TYPHHUPA. B OTBeT 3amuiuTe IUCJIO.

[IpaBuia npoBeeHNS MAaXMAaTHOTO TYPHUPA: B 0THOM Type Bce YIaCTHUKH Pa3dUBAIOTCS HA AP
1 UTPAIOT MKy coOOi B mMapax 1o ojHoil maptuu. Ecam 9ucyio urpoKoB - He4eTHOe, TO OJUH UTDOK
HE UI'PaeT W KJIeT CJIEJYIONIEro Typa; B CJAEAYIONEM Type OH Y2Ke UTr'pPaer, a KTO-TO JPYroit KiéT
U T.JI.; TPUYEM TOT/Ia KayKJIblil UTPOK JIOJIZKEH MPOIYCTHTH OJUHAKOBOE 4uCI0 TypoB. [Ipu nobese B
MapTUU UTPOK TOTYyYaeT OHO OYKO, MMPH HUYbel - IO OYKA W IIPU IPOUTPHIIIE - HOJTb OYKOB.

Orset: 19

B-4 Ha MockoBcKOM ITaxMaTHOM TYPHHUPE B 3TOM IOy OBLIO He MeHee YeTbIPeX MaXMaTUCTOB.
M3BecTHO, 9TO KazKIbIii HI'POK CHIIPAJ C KazK/IBIM OJUHAKOBOE YMCJI0 TapTuit. Beero 6110 mpoBegeHo



46 typos. [Tocme naTHAIIIATOrO Typa OJWH UT'POK 3aMETHI, 9TO ¥ BCEX UI'POKOB YHCJI0 OUYKOB YEeTHOE,

a y Hero caMoro - HederHoe. Onpeenre YUCJI0 YIACTHUKOB TYPHHPA. B OTBeT 3alUIINTE IUCJIO.
[IpaBuia npoBeJeHNUs MAXMATHOTO TYPHHEPA: B 0HOM Type Bce yIaCTHUKH Pa3dbUBAIOTCA Ha HAPHI

1 UTPAIOT MeXKIy coOOi B mapax II0 OJHON maprun. Ecan 9mc/io HIpOKOB - HeYeTHOe, TO OIUH UTPOK

HE UI'PAeT M XKJET CJEJYIOIIEro Typa; B CJAEAYIOIMEM Type OH yzKe UI'Paer, a KTO-TO JAPYroil »KAET

1 T.J.; IpAYeM TOTAa KayKIblli UTPOK JOJKEH MPOIYCTHTHh OANHAKOBOE YnCI0 TypoB. [Ipu mobeae B

MapTUH UTPOK TOJIYIAeT OJTHO OUKO, TPH HUUbEH - 10 OYKa U TPH TPOUTPHIIIE - HOJIh OYKOB.
OTBeT: 23
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Samaua 5
B-1 Ksazpar co cToponoii 4 cM nofeinin Ha 4 paBHble MOJOCKH, 3aT€M POBEJN IHArOHATH (CM.
pucyHok). Haiiaure mrorma/ b 3aKparmeHHol 9acTH B KBaPATHBIX CAHTHMETPAX.

OTser: 6

Pemntenne. Pazobbem kBagpar 44 Ha KBajapaThl co croponoit 11. 3aMeTuM, 4TO MOJIYyUIUJIOCH de-
ThIPe 3aKpalleHHbIX KBaJIpaTa ILIOMA b0 1 1 YeThipe TpeyroJabHuKa. Ecau cJI0KUTh TPeyroJIbHUKH,
To noJiydarcsd JBa ksajpara 11. [Liomaap 3akpaiennoit purypor pasua 4 + 2 = 6.

B-2 Kgajpar co cropoHoii 4 ¢M 1oje/njii Ha 4acTu Kak Ha pucynke. Haiijure moma b 3aKpa-
IIEHHOH 9aCTH B KBAJAPATHBIX CAHTHMETPaX.

OTser: 10

B-3 KBajapat co cTopoHO# 4 ¢M MOAeIN/IM Ha YacTH KaK Ha pucyHke. Haiiante miaoma s 3aKpa-
IIeHHOM YaCTH B KBAJAPATHBIX CAHTAMETPAX.

OtBeT: 12

B-4 KBajapat co cTOpOHOU TIecTh CAHTUMETPOB TOeIUINA Ha 6 PABHBIX MTOJIOCOK, 3aTeM MPOBEJN
Juarosasb (cM. pucyHok). Haifaure mioma/ip 3akpaenHoil 9acTn B KBa[PATHBIX CAHTHMETDAX.

OTsert: 21
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3amaua 6

B-1 Posro B 8:00 or npucranu A BHU3 1O TEUEHUIO PEKW BHIINIE] KaTep W OT NpuCTaHu B,
HAXO/ISATIENCs Ha, pacCTOSTHUN 72 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIpyroil Karep, a TakzKe OTILIBLI ILIOT. BTOpoil KaTep, BCTPETUBIIUCH C MEPBBIM, PAa3BEPHYJICS H
ngoraan mwior B 11:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYeHHst
PEKU paBHA 3 KM /4.

OTBet: 24

Pemenne. Ecin paccMorpeTs jJIBUZKeHNE OTHOCUTE/IHHO PEKH, TO BTOPOI KaTep 3a BpeMs MPOTIIeT
¢ cOOCTBEHHOM CKOPOCTBIO MyTh OT IMyHKTa B 10 cepeaunsl C' orpe3ka AB u obparno. [losromy ero
ckopocTh pasua 72/(11 — 8), npuaém He3aBUCHMO OT CKOPOCTH Tedenusi peku. Orser: 24.

B-2 Posro B 9:00 or nmpucrtanu A BHU3 10 TEUEHUIO PEKW BHIIIE] KaTep W OT NpucTaHu B,
HaXO/IsIelicss Ha paccTossHun 69 kKM oT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIpYToit KaTep, a TaKyKe OTILIBLI IIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
noraan mwiot B 12:00. Haiinure coGeTBeHHBIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTh TeYEeHHst
PEKH paBHA 2 KM /4.

OtseT: 23

B-3 Posuo B 7:00 or npucranu A BHH3 [0 TEYEHWIO PEKU BBINIEJT KaTep U OT HpUcTaHu B,
Haxojdmeiics na paccrosgauu 70 kKM oT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpyTOii KaTep, a TaKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETHUBIINCH C MEPBBIM, PA3BEPHYJICS U
gornan mwior B 12:00. Hafinure coberBeHHbBIE CKOPOCTH KaTepOB (B KM/4), €CJH CKOPOCTH TeYEHHsI
peku paBHa 4 KM /4.

OrgerT: 14

B-4 Posuo B 6:00 or mpuctanun A BHH3 IO TeYEHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaXOIAIIelics Ha paccTodHud 85 KM 0T A, HaBCTpedy eMy ¢ TOi ¥Ke COOCTBEHHOH CKOPOCTBIO BBHIIIET
JIpYroft Karep, a TakyKe OTILIBLI ILUIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
goraan miot B 11:00. Hafinnre cobGerBeHEBIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTh TeYeHHsI
PeKU paBHA 3 KM/4.

OtBeT: 17

B-5 Posuo B 8:00 or npucranu A BHU3 10 TEYEHHUIO PEKH BBLIINIE] KaTep W OT npucranu B,
HAXO/ISTIeNCs Ha, paccTossHUU 52 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BBHITIET
JIpyroft Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICS W
goraan mwiot B 10:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €CJH CKOPOCTh TeYeHHs
PEKH PaBHA 2 KM /4.

OtBeT: 26

B-6 Posro B 9:00 or mpucrtanu A BHU3 1O TEYEHUIO PEKW BHIIMIE] KaTep W OT NpHUCTaHU B,
HAXO/IAIIelics Ha paccTodHud b7 KM oT A, HaBCTpedy eMy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BBHIIIET
JIpYyTO#l KaTep, a TakK:Ke OTIUIBLI ILJIOT. BTOpoit KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT
goraan mwiot B 12:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATEPOB (B KM/Y), €CJIH CKOPOCTh TeYEeHUs
peku pasHa 4 KM/4?

OTser: 19

B-7 Posuo B 7:00 or mpuctanun A BHH3 IO Te€UEHHUIO PEKM BBHIIIEJ KaTep W OT IPHCTaHU B,
HaXOISIIeHcs Ha pacCTOSHUU 72 KM 0T A, HaBCTpedy eMy ¢ TOH »Ke COOCTBEHHOM CKOPOCTBHIO BBHIIIE
JPYTOil KaTep, a TakKKe OTIIBLI IJIOT. BTOpoil KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT U
gornan mwior B 11:00. Hafinure coberBeHEBIE CKOPOCTH KATePOB (B KM/4), €CJIH CKOPOCTH TeYeHHsI
peku paBHa 3 KM/4?

OtserT: 18



B-8 Posro B 6:00 or mpuctanun A BHH3 0 Te€UEHHUIO PEKM BBHIIIE] KaTep W OT NPHCTaHU B,
HaXosIIelicsa Ha paccTodHud 64 KM oT A, HaBCTpedy eMy ¢ TO# »Ke COOCTBEHHOM CKOPOCTBHIO BBIIIET
JIPYTOil KaTep, a Tak:Ke OTIIBLI IJIOT. BTOpoil KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICT U
gornarn mwior B 10:00. Hafinure coberBeHHbIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTH TeYEHHs

peku paBHa 2 KM/4?
OTgerT: 16
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3amgaua 1

B-1 Ha kakoe nHamboJibiliee 9uC/I0 YacTeil MOT'YT pa3dUTh IMPOCTPAHCTBO JIBE TMOBEPXHOCTH, €CJIH
onHa u3 HUX — cdepa, a apyrags — ky0? OHH MOTYT pacrmojaraTbCs KakK YrogHO W OBITH JIHOOBIX
pa3MepoB.

OtBerT: 16

Pertenne. [Ipumep Takoro pazbuenus: Buummre B rpanu Kyba OKpyzKHOCTH (OHE Oy/1yT KacaThest
JPYT Apyra B cepeauHax pébep Kyba), u nposeaute cdepy, MpoxXoadaityo yepes Hux. Torma mpocrpaH-
CTBO Pa300bETC Ha TaKue JacTu: | 9acTh JIEXKUT CHapyKu u Kyba, u cpepbl. 1 4acTh JIeXKUT BHYTPU
u Kyba, u cepsl. 6 gacreii sexkar BHyTpu cdepbl u cHapy:u Kyba (6 cdepuueckux cermenton). U
8 gacreii jexkar BHyTpH Kyba, HO cHapy:ku cdepsl (yroaku Kyba). B cymme 1+14+6+8 = 16.

16

[Touemy 3ToT cnocod ontumanen? Bee obmactu mensTcs Tak: ecTh 1 JiexKalmasi CHapY:KH 00enx
duryp. Ects 1, nexamas BayTpu obenx ¢Gpuryp. A ocrajbHbIe He/sTCI HA 2 BUJA: T€, YTO MPUHA-
JIEZKAT TOJIBKO Iapy, ¥ Te, YTO NPUHAIEZKAT TOJbKO KyOy. Kyb MoxkeT orceub oT cdepnl He Hosee
6 KyckoB (mpocro mo guciy miockocrei). Cdhepa MokeT orcedsb 0T Kyba He 6osiee BOCBME (10 YHCITY
YIJIOB-BepIuH). KaxKkaoMy OTCeU48HHOMY KYCKY MOYKET HPUHAJIIEKATH CKOJIBKO-TO YIJIOB — U HYJIs
VIJIOB ¥ KyCcKa OBITH He MOxKeT. [Ipemroxkennblit cmocod onTuMaer mo 000uM mapaMeTpaM.

B-2 Ha kakoe HanboJbiliee 9UCI0 YacTel MOTYT pa3dUTh MPOCTPAHCTBO JIBE TOBEPXHOCTH, €CJIN
oJlHa U3 HUX — cdepa, a Apyrasd — yceudéHHbIl KoHyc? OHU MOTYT pacloJaraTbcsd KakK YrOIHO U OBITh
JIIOOBIX Pa3MeEpPOB.

OteT: 7

Pemenne. [Ipumep Takoro pasduenust: HapuCyiiTe OKPYzKHOCTb U PaBHOOEIPEHHYIO TPAIeInio
TaK, 9TOOBI OHW IMEPECEKATNCh B 8 TOYKAX, W ITOOBI OCh KOHyCa COBIAJAJIA C JIUAMETPOM C(DEepPHI.
[loTom moBparmaiiTe 3TOT PUCYHOK BOKPYT OCH, YTOOBI OKPYKHOCTH O4epTuaa cdepy, a Tpalenusd
ovepTUIa YyCeUEHHBIH KOHYC. B TakoMm ciydae mpocTpaHCTBO Pa300béTcd Ha TaKue JacTU: 1 JacTb
cuapyzu cdepol u konyca, 1 yactb BuyTpu u cdepsi, u kouyca. CHapyku KOHyca, HO BHYyTpHU cde-
pBl JiekaT 3 4acTu — 2 cPpepuuecKux CerMeHTa, BBHICTYHAIONINX W3 OCHOBAHWIT KOHYCA, W | MOSICOK,
HOJIyYeHHBI BpallleHneM cerMenTa cdepbl, 0TCeIEHHOr0 GOKOBON CTOPOHON Tpamernun (Ha MIOCKOM
PHUCYHKE eMy COOTBETCTBYIOT 2 9acT, HO B 0ObéMe oHHU coenuHenbl.) CHapyxku cdepbl, HO BHYTPU
KOHYCa JIesKaT 2 KycKa — 2 MOFCKa, Oy YeHHBIX BPAIeHUsIMU YIJIOB Tpalennu (Ha MI0CKOM PUCYHKe
970 4 yacTu, HO B 0ObEMe uX JBe). B cymme nomydaem 1+1-+2+1+42 = 7.

[Touemy sTor crmocod onrumasien? Bee objactu jgensres Tak: ectb 1 Jerkarmasi CHapy:Ku 00enx
duryp. Ects 1, nexamas BuyTpu obenx ¢puryp. A ocragabHbIe JeIATCA HA 2 BUAA: Te, 9TO MPUHATE-
JKaT TOJIBKO KOHYCY, U Te, YTO IPUHAIJIeZKaT TOIbKO cdepe. Koryc or cdepsl MOKeT oTcedb He Dosee



3 KyCKOB — JiBa OCHOBaHHUSIMH, OJIUH — OOKOBOI moBepxHOCTHIO. Chepa OT KOHYCA MOXKET OTCedh He
6ostee 2 KyckoB. [loguemy? [TocmMoTpuM Ha OKPYZKHOCTH — TpaHHUIBI OCHOBaHHS KOHyca. Kaxkias u3
HUX Jub0 BHYTpHU cepbl, JTuGO YJACTHIHO BHYTPHU (Jyra BHYTPH U JyTa CHAPYIKE), JUOO TOJTHOCTHIO
cHapyxu. KaxIoMy OTCeIHHOMY OT KOHyCa KYCKY HMPOCTPAHCTBA MPUHAIEKUT JHOO OHA, JTUOO
JiBe TakuX Jyru (Hjiu OKpyzKHOCTH). 3HauuT, He Oosiee nByX. [Ipe/yiozkenHbIil c1ocob onTUMasIeH 1o
000UM TIapaMeTpaM.

B-3 Ha kakoe naubosbiiiee 4uc/io gacreit MOTyT pa3dUTh HIPOCTPAHCTBO JIBE TIOBEPXHOCTH, €CJIH
oJHA U3 HUX — cdepa, a Apyrasg — Tpeyroabaas nupamuga’ OHT MOTYT PacIo/IaraTbCst Kak yIOIHO
1 OBITH JIIOOBIX pa3MepoB

OtseT: 10

Pemnenne. [Ipumep rakoro pazdouenusi: nupamu 10t 6epém mpaBuIbHbIN, PABHOCTOPOHHMIA TETPA-
51p. BruceiBaeM B €ro cTOpOHBI OKPYZKHOCTH (OKPYZKHOCTH OyIyT KacaThCs PYT APYTa B CePeInHAX
pébep), u depe3 3T OKPY:KHOCTH mpoBoanM cdepy. B takom ciydae mpocTpancTBO Pa3zobbéTcs Ha
TakuWe JacTH: 1 JIe2KUT CHAPYXKH W TeTpadipa, u cdepbl. 1 JeKUT BHYTPU U TeTpadipa, U cdephl.
Emg ecth 4 chepuueckux cermenTa, Mo 9ucIy rpaHeii (BHe TeTpasapa, Ho BHYTpH c¢depsl) u 4 yrosika
[0 IUCJIy BepIIuH (BHYTPU TeTpasdjipa, HO cHapy:ku cdepsl). B cymme 1+1+4-+4 = 10.

[Touemy sTor crmocod onrumasien? Bee obactu jgenstes Tak: ectb 1 jerkarmasi CHapy:Ku 00enx
duryp. Ects 1, nexamas BuyTpu obenx ¢puryp. A ocragabHbIe JeIATCA HA 2 BUA: Te, 9TO MPUHATE-
JKaT TOJIBKO TIapy, U Te, YTO MPUHA/JIEKAT TOJbKO mupamue. [lupamuaa MoxkeT oTcednb o1 cdepsl
He Gosiee 4 KyckoB (mpocto mo gueay miockocreit). Cdepa MoxkeT orcedb OT TUpaMujbl He GoJiee
YeTHIPEX (M0 YUCITY YIIOB-BepIinH). KaxKI0My OTCeU6HHOMY KYCKY MOYKET IPUHAJIEZKATH CKOJIBKO-
TO YIVIOB — M HYJI YIVIOB y KycKa ObITb He MoxKeT. [Ipejyioxenubiit criocod ontumasien mo oboum
mapaMeTpam.

B-4 Ha kakoe HamboJibiliee 9UC/I0 YacTeil MOT'YT pa3dUTh IMPOCTPAHCTBO JIBE TMOBEPXHOCTH, €CJIH
oaHa W3 HUX — Ky0, a gapyras — kouyc? OHEM MOTYT pacrojiaraThCsl Kak YrOAHO W OBITH JIFOOBIX
pasMepoB

OtBeT: 12

Pemtenmne. [Ipumep rakoro paszbuenus: jieiuM KyO HOIOJIAM ILIOCKOCTHIO, HAPaJ/LIeIbHON OCHO-
Bauuio. [logyanm kBajgpar B cedennn. OnuimemM BOKPYT HETO OKPYZKHOCTH. [loToM pucyeMm BTOPYIO
OKPYKHOCTh, BIIMCAHHYIO B BEPXHIOI T'panb KyOa. [IpoBojguM depe3 3T JiBe OKPYKHOCTU KOHYC
(Gourbinast, mepsasi, 6y/1eT ero ocHoBaHueM ). Toraa MTpoCTPAHCTBO Pa300bETCs HA TaKue KYyCKU: 1 CHa-
DPyKU KOHyca 1 Kyba, 1 BHyTpH KoHyca u Kyba. CHApyKH KOHyca, HO BHYTPH Ky0Oa OyIyT 5 KycKOB: 4
YyTOJKa KyOa OT BepXHeil rpaHu u emé 1 — mooBuHA KyDa, BRICTYNAIONIAS BHU3 U3 OCHOBAHUS KOHY-
ca. Arajorn4ano, OyaeT 5 KyCKOB CHapy:ku Kyba, HO BHYTPH KOHyCa: | BEPIIMHKA KOHYCA, CTOSIIAST
Ha BepxHell rpanu Kyba u 4 KycKa KOHYCa, BBICTYHAIONIUX U3 DOKOBBIX CTOpoH. B cymme nmosydaercs
14+14+5+5 = 12.

Pemmsrmm npeiiaraercs moayMaTh HaJ JOKA3aTeIbCTBOM ONTAMATBHOCTH CAMOCTOATETBHO, IO~
3ysCh UAESIMU TPeJbIIYIINX BAPDUAHTOB, XOTs (hOPMATBLHO JOKA3ATETHTBO ONTHMAJBHOCTH He Tpeho-
BaJIOCh.
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Samaua 2

B-1 Haitiure HanMenbliiiee 4eThbIPEX3HATHOE YMCJIO, JAOIIee OCTATOK 3 IpH jejeHnn Ha 11, ocra-
ToK 6 pu senenun Ha 15 m octaTok 17 npu menennn Ha 26.

OtrBeT: 3501

Pemenne. /[n1g navasa ormeTnm, 9to 11, 15 u 26 monapHo B3auMHO TpocThl. 11 -15-26 = 4290,
TaK 9TO e€CAW MBI HalJIEM HEKOoe YHUCJI0 X, Jalollee Takue OCTaTKW NpH jJefneHugx Ha 11, 15, 26,
to x + 4290 - k (k € Z) 6yayr naBarb takue ke ocrarku. (IToka Mbl He obpalaeM BHHMaHHs Ha
KOJINYECTBO 3HAKOB B uncie). Ecam Mbl HAfIEM XOTh KaKoe-HUOY/Ib YHC/I0, JAIOlIee Hy ZKHbIE OCTATKH,
TO HailIEM U ocTaldbHble, BhranTas/mpudasiss 4290.

Hagaiite uckarb X B Bujie A-15-26+ B-11-26+C-11-15. B TakoMm ciydae, y9uTbiBas OCTATKA
ornenennii Ha 11, 15, 26, MOXKHO BBIIACATH caeayiomne papercrsa: A-15-26 =a-11+3,B-11-26 =
b-154+6,C'-11-15 =¢-26+17. Wy xe: 11-a = 390A —3,15-b = 2868 —6,26-c = 165C —17. Ham
crofsiTest aro0ble Tiesble 9UCJIa, YI0BIeTBOPSIoNe STHM paBeHcTBaM. [Togbupaem: A = 5(a = 117),
B=6,C =25 Torqa X =5-15-264+6-11-26+25-11-15 = 7791. Beruanras 4290, moaydaem
JIPYyTOe 9UCJ0 ¢ TakKuMu ocTtaTkamMu: 3501. Apyrux takux 4-X3HAUHBIX YHCE] HeT.

B-2 Haiinure naunbobiee 9eTbIpéX3HaUHOE YUCIO, JAIOIee OCTATOK 3 IMpH JejaeHun Ha 11, octa-
ToK 6 mpw jesteHnn Ha 15 m octaTok 17 npu jmenenun Ha 26.

OTset: 7791

B-3 Haiinure mpeanocientee 9eTBIPEX3HAYHOE YHUCJIO, JAaOINee OCTATOK 3 IIpHU JejeHnu Ha 11,
OCTaTOK 6 MpH JeJeHWN Ha 15 m ocTaToK 17 npu gaemenun Ha 26.
OTset: 3501

B-4 HaiinnTe BTOpOe 4eTHIPEX3HATHOE YUCJIO, JAI0NIee OCTaTOK 3 MpH JeTerun Ha 11, ocTaTok 6

pH JeJeHnn Ha 15 n ocTaToK 17 npu genennn Ha 26.
OtBeT: 7791
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3amaua 3

B-1 Posro B 8:00 or npucranu A BHU3 1O TEUEHUIO PEKW BHIINIE] KaTep W OT NpuCTaHu B,
HAXO/ISATIENCs Ha, pacCTOSTHUN 72 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIpyroil Karep, a TakzKe OTILIBLI ILIOT. BTOpoil KaTep, BCTPETUBIIUCH C MEPBBIM, PAa3BEPHYJICS H
ngoraan mwior B 11:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYeHHst
peKu paBHa 3 KM/4?

OTBet: 24

Pemenne. Ecin paccMorpeTs jJIBUZKeHNE OTHOCUTE/IHHO PEKH, TO BTOPOI KaTep 3a BpeMs MPOTIIeT
¢ cOOCTBEHHOM CKOPOCTBIO MyTh OT IMyHKTa B 10 cepeaunsl C' orpe3ka AB u obparno. [losromy ero
ckopocTh pasua 72/(11 — 8), npuaém He3aBUCHMO OT CKOPOCTH Tedenusi peku. Orser: 24.

B-2 Posro B 9:00 or nmpucrtanu A BHU3 10 TEUEHUIO PEKW BHIIIE] KaTep W OT NpucTaHu B,
HaXO/IsIelicss Ha paccTossHun 69 kKM oT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIpYToit KaTep, a TaKyKe OTILIBLI IIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
noraan mwiot B 12:00. Haiinure coGeTBeHHBIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTh TeYEeHHst
peKu paBHa 2 KM /47

OtseT: 23

B-3 Posuo B 7:00 or npucranu A BHH3 [0 TEYEHWIO PEKU BBINIEJT KaTep U OT HpUcTaHu B,
Haxojdmeiics na paccrosgauu 70 kKM oT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpyTOii KaTep, a TaKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETHUBIINCH C MEPBBIM, PA3BEPHYJICS U
gornan mwior B 12:00. Hafinure coberBeHHbBIE CKOPOCTH KaTepOB (B KM/4), €CJH CKOPOCTH TeYEHHsI
peku paBHa 4 KM/4?

OrgerT: 14

B-4 Posuo B 6:00 or mpuctanun A BHH3 IO TeYEHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaXOIAIIelics Ha paccTodHud 85 KM 0T A, HaBCTpedy eMy ¢ TOi ¥Ke COOCTBEHHOH CKOPOCTBIO BBHIIIET
JIpYroft Karep, a TakyKe OTILIBLI ILUIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
goraan miot B 11:00. Hafinnre cobGerBeHEBIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTh TeYeHHsI
peKu paBHa 3 KM/4?

OtBeT: 17

B-5 Posuo B 8:00 or npucranu A BHU3 10 TEYEHHUIO PEKH BBLIINIE] KaTep W OT npucranu B,
HAXO/ISTIeNCs Ha, paccTossHUU 52 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BBHITIET
JIpyroft Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICS W
goraan mwiot B 10:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €CJH CKOPOCTh TeYeHHs
peKu paBHa 2 KM/4?

OtBeT: 26

B-6 Posro B 9:00 or mpucrtanu A BHU3 1O TEYEHUIO PEKW BHIIMIE] KaTep W OT NpHUCTaHU B,
HAXO/IAIIelics Ha paccTodHud b7 KM oT A, HaBCTpedy eMy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BBHIIIET
JIpYyTO#l KaTep, a TakK:Ke OTIUIBLI ILJIOT. BTOpoit KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT
goraan mwiot B 12:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATEPOB (B KM/Y), €CJIH CKOPOCTh TeYEeHUs
peku pasHa 4 KM/4?

OTser: 19

B-7 Posuo B 7:00 or mpuctanun A BHH3 IO Te€UEHHUIO PEKM BBHIIIEJ KaTep W OT IPHCTaHU B,
HaXOISIIeHcs Ha pacCTOSHUU 72 KM 0T A, HaBCTpedy eMy ¢ TOH »Ke COOCTBEHHOM CKOPOCTBHIO BBHIIIE
JPYTOil KaTep, a TakKKe OTIIBLI IJIOT. BTOpoil KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT U
gornan mwior B 11:00. Hafinure coberBeHEBIE CKOPOCTH KATePOB (B KM/4), €CJIH CKOPOCTH TeYeHHsI
peku paBHa 3 KM/4?

OtserT: 18



B-8 Posro B 6:00 or mpuctanun A BHH3 0 Te€UEHHUIO PEKM BBHIIIE] KaTep W OT NPHCTaHU B,
HaXosIIelicsa Ha paccTodHud 64 KM oT A, HaBCTpedy eMy ¢ TO# »Ke COOCTBEHHOM CKOPOCTBHIO BBIIIET
JIPYTOil KaTep, a Tak:Ke OTIIBLI IJIOT. BTOpoil KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICT U
gornarn mwior B 10:00. Hafinure coberBeHHbIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTH TeYEHHs

peku paBHa 2 KM/4?
OTgerT: 16
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Sagaua 4

B-1 Oua cobupaercss B roctu k noapyre Mamre k naru gacam Bedepa. Ouist mw Mamra kuByT Ha
OJIHO# cTOopoHe OHOI yautel: Ot — B 5 MEHYTax X0Ab0bI OT OJIuzKaiinieil aBToOyCHOH OCTAHOBKH, a
Mama — B 6. MexK 1y uX 0CTaHOBKAMH €CTh €Ié TPH OCTAHOBKH. ABTOOYC XOINUT KazKjible 15 MUHYT,
u OJig paccyuTasa, 9TO eCJM OHAa HPHIET HAa OCTAHOBKY B IpaBHJIbHOE BpeMs, To OyaeT y Mamn
TOYHO BOBpeMs. B aBroOyce Ot morpy3miaach B UTeHHE U He 3aMeTU/Ia, KaK yexaJsa Ha 2 OCTaHOBKU
jgasbiie, 9eM kuér Mamra. OHa BbeIIa U3 aBTOOYCA W IMEPeIia Ha MPOTUBOIO/IOXKHYK) CTOPOHY
YJIAIBI, 9TOOBI CECTh HA aBTOOYC, MAyIHUil B 0OPATHOM HAIMPAB/IEHHH, HO TOT KAaK Pa3 B TOT MOMEHT
oTbexasl OT ocTaHoBKkW. ()Jie MPUTLIOCHh KIATh CJEAYIONero aprodyca Ha 1 MUHYTY I0JIbITE, TeM
OHa exaJia Ha aBToOyce ;10 roro. Ha cienyiomem aprobyce Ouist qoexasia 10 HY:KHOH OCTAHOBKHU U
JIONLIA JI0 JioMa cBoeil noapyru. Ha ckonbko cexkyrn O omo3fata K Maire, ecii U3BECTHO, 9TO
aBTOOYC IPOE32KAeT KarxK/yl0 OCTAHOBKY 3a OJHO M TO Ke BpeMs, a LepPexo/| Ha JIPYI'YI0 CTOPOHY
yaunsbl 3aauMaer y OJin mOJIMUHY THI !

OTser: 1520

Pemenue. OJist exasia /10 mepBoro BbIX0a U3 aBrodyca (4+2)x MUHYT, TJe T — BpeMsl, 38 KOTOpoe
aBTOOYC ITPOE3KAET OJHY OCTAaHOBKY. zK1aTh BTOPOro aBrodyca eil NpuIioch 15 MUHYT, IpUYeM U3
yesioBust umeeM (4 + 2)x + 1 =15, orkyja © = %

[Lnan mo Bpemenu (B MunyTax): 5 + 6 + 4z = 4z + 11.

Dakridaeckn 3arpadennoe spems: 5+ 6+ (4424 2)z + 15+ 3 + 3 = 8z + 27. (ToamunyTs MBI
JI00ABHIN elé pa3, TaK KakK, ecJid 10 IIaHy oHa Obl IILJTa OT aBTobyca 6e3 mepecedeHus Ipoe3Keit
JaCTH, TO MOCJe BO3BPAIIEHUs TI0 JAPYTOii CTOPOHE eif MPHUIILIOCh CHOBA Hepecedb YIIUILY ).

Onoznanne = dakt — mian = 4x + 16 = % + 16 munyT, nin 1520 cekyH.

B-2 Oua cobupaercs B roctu K noapyre Marmme K maTu gacaMm Bedepa. Ousg u Mama KuByT Ha
o/tHO# cTopoHe omuOol yaunb: Oy — B 7 MuHyTax X0oabp0bl 0T OJimzKaiimnmeit aBToOOyCHOIT OCTaHOBKH,
a Mama — B 8. MexX Iy mX OCTaHOBKAMH €CTh €IE JeThipe OCTAHOBKH. ABTOOYC XOIUT KazKabie 16
MuHYT, 1 OJigd paccuuTasia, 9TO €CJAU OHA IPHUIET Ha OCTAHOBKY B IPABUJIbHOE BpeMd, TO OyjeT y
Mamu Touno BoBpeMs. B aprobyce OJig norpysuiach B YT€HHE U He 3aMeTHIa, KaK yeXaJja Ha OJHY
OCTAHOBKY JaJjblie, yeM XKuBET Marma. OHa BBIILIA U3 aBTOOYCA U IepelllIa Ha MPOTHBONOJIOKHYIO
CTOPOHY YJIMIIBI, YTOOBI CeCTh Ha aBTOOYC, MIyIIUil B 0OpATHOM HAIIPAB/JIEHUU, HO TOT KaK pa3 B 3TOT
MOMEHT OT'heXaJl 0T OCTaHOBKH. JJie PHUIILIOCH KIaTh CJIeAYIOMEro aBTo0yca Ha 2 MUHYTH JOJIbIIIE,
JeM OHa exaJia Ha aBTobyce 10 3Toro. Ha caemytommem aBrodyce Oust qoexasia 10 HYKHOW OCTaHOBKA
U Jionnia 10 aoma cBoeit nmoapyru. Ha ckosbko cekyna Ouig omosgasa K Marie, ecii ©3BeCTHO, 9TO
aBTOOYC TPOe3KaeT KaxKIyIo OCTAHOBKY 3a OJHO M TO K€ BpeMs, a Iepexoj Ha JAPYIYI0 CTOPOHY
yiunbl 3aauMaer y OJin moJIMUHY ThI !

OtseT: 1300

B-3 Ous cobupaercst B rocru K nogpyre Mamre K msitu gacam Bedepa. Ouist u Mama »KuByT Ha
oaHO# cTopoHe omuOol yaurnb: Ong — B 9 MuHyTax X0oap0b1 0T OyimzKaiimnmeit aBTOOYCHOI OCTAHOBKH,
a Mama — B 10. Mexay nx ocTaHOBKAMH €CTb €€ MSITh OCTAHOBOK. ABTOOYC XOmMUT KazKabie 20
MuHYT, ©1 OJisg paccuuTasa, 9TO €CJAU OHA IPHUJIET Ha OCTAHOBKY B IPABHJIbHOE BpeMd, TO OyieT y
Mamu Touno BoBpeMs. B aBrobyce OJist morpy3miach B UTeHHE W He 3aMeTHJa, KaK yexaja Ha 2
OCTAHOBKH JaJblie, ueM KuBEéT Mamra. OHa BBIILIA U3 aBTOOYCA H MepelnIa HA MPOTHBOIOJIOKHYIO
CTOPOHY YJIMIIBI, 9TOOBI CECTh Ha aBTOOYC, MYIIKH B 0OpaTHOM HAIpaBJIEHNH, HO TOT KaK pa3 B 3TOT
MOMEHT OT'heXaJsl OT 0CcTaHOBKU. )J1e MPHIILIOCH KIaTh CASIYIONEro aBTodyca Ha 3 MIUHYTHI J0JIbIIIE,
JeM OHa exaJia Ha aBTobyce jio 3Toro. Ha ciemytomem aBrodyce Ourd goexasia Jio HY2KHOU OCTaHOBKHA
U JIolLIa 10 Aoma cBoeit nmoapyru. Ha ckosbko cekyna Ouis omoszgasa K Marie, ecii B3BeCTHO, YTO
aBTOOYC TpPOoe3KaeT KarxKIyIo OCTAHOBKY 3a OJHO M TO Ke BpeMs, a Iepexoj Ha JAPYIYI0 CTOPOHY
yiaunbl 3aauMaer y OJin moJIMUHY THI !



OtBeT: 1770

B-4 Oua cobupaercss B roctu K noapyre Mamie k nsatu gacam Bedepa. Ouist w Mamra kuByT Ha
oaHO# cTopone omuoit yaurel: Ogg — B 11 MuHyTax X0Ab606I OT OnKaiineil aBTOOYCHON! OCTAHOBKH,
a Mama — B 12. Mex1y X oCTaHOBKAMU €CTh €I MecTh OCTAHOBOK. ABTOOYC XOIMT KarKiabie 18
MuHYT, 1 OJd paccuuTasga, YTO €Ccad OHa TPUIET HA OCTAHOBKY B NMPAaBUJIbHOE BpeMs, TO OyIeT y
Mamu Touno BoBpems. B aprobyce Omsg morpysmiach B UTeHHe W He 3aMeTHJa, KaK yexasja Ha 1
OCTAHOBKY JaJibiie, deM kupét Mamra. Ona BblLia u3 aBrodyca u Imepernia Ha MPOTUBOMOJIOKHY IO
CTOPOHY YJIMIIBI, YTOOBI CeCTh Ha aBTOOYC, MAYIIUil B 0OpATHOM HAIIPABAECHUU, HO TOT KaK pa3 B 3TOT
MOMEHT OThexas 0T ocTaHOBKHU. (J1e MPHUIILIOCH KIATh CAeIYIOIero aprodyca Ha 1 MUHYTY JT0JIbIIIe,
JeM OHa exaJia Ha aBTobyce ji0 3Toro. Ha ciaemytomem aBrodyce Ouid goexasia Jio HY2KHOU OCTaHOBKHU
u Jonuia 1o gaoMa coeit moapyru. Ha ckombko cekynm Omsg onosnana kK Mare, ecoin u3BecTHO, YTO
aBTOOYC MPOE3KAET KAXKJIYI0 OCTAHOBKY 3a OJHO M TO K€ BPEMs, a IePeXo]| Ha JPYyIYI0 CTOPOHY
yiaunsl 3aauMaetr y OJin moJIMUHY THI !

OtBeT: 1395




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Otr6opounsiit sran 2023 /24 y4uebHoro roga st 7-8 Kiacca

Samaua 5
B-3 [lycrs S(n) — cymma mudp HaTypasbpHOro ynucaa n. Pemure ypaBaenue

n+45(n) = 2025.

ECJII/I peHleHI/Iﬁ HECKOJIbKO, B OTBE€TE YKazKUT€ HauMeHbIllee nu3 HUX.

OteT: 1953

Pemenue. IIycts S(n) - cymma nudp Harypasbaoro unciaa n. Yucao 2007 kparo 3 u 9. Tak
Kak 35(n) menures HA 3, TO N TOXKe JOJZKHO JIeJUThCs Ha 3. A 3na4uT, 35(n) neanres va 9. B takom
cJIydae n ToxKe JTOJZKHO JeauThed Ha 9. /JlokaxkeM, 9To n — deThIpex3Hadnoe ducao. [lyets n < 1000.
Torma S(n) < 3-9 = 27. Takum obpazom, n + 35(n) < 1000 + 3 - 27 = 1081 < 2007. [TporuBopeune.
LII/ICJIO N MATU3HAYHBIM TOXKE 6bITb7 O4YeBUAHO, HE MOZKET. TO €CTb 7l — YeThIPEX3HaAYHOC HaTypaJbHOe
qucsio, n < 9999, S(n) < 36. Torga S(n) pasuo 9, 18, 27 nubo 36. n = 2007 — 35(n). Tak uTo HyXKHO
IpOBEPUTh BapuaHTHI, Koryma n paBHO 2007 — 108 = 1899, 2007 — 81 = 1926, 2007 — 54 = 1953
u 2007 — 27 = 1980, u BuIOpaTh W3 HUX HAUMEHbINee moaxomsiee. Ecim n = 1899, to S(n) = 27,
caregoBaresibio n+35(n) = 19714-3-27 = 2052 # 2007. Eciiu n = 1926, ro S(n) = 18, ciegoBare/ibHO
n+3S(n) = 1926+ 3-18 = 1980 # 2007. Ecau n = 1953, 1o S(n) = 18, cienoparenpro n+35(n) =
1953 4+ 3 - 18 = 2007. Ecam n = 1980, To S(n) = 18, cregoBarenvro n + 35(n) = 1980 + 3 - 18 =
2034 # 2007. Takum obpasom, orBer B 3amade n = 1953.

B-1 IIycre S(n) — cymma mudp HATYpaIbHOrO Yucjaa n. Perure ypaBHeHue
n+ 35(n) = 2025.

Ecan pemennit HeCKOJIBKO, B OTBETe YKaXKUTe HAXMEHBIIEe U3 HUX.
OTset: 1971

B-2 [Iycrs S(n) — cymma mudp HATYpaJIbHOrO Yucia n. Pemure ypaBHeHue
n+2S(n) = 2025.

Ecan pemenunit HeCKOJIBKO, B OTBETe YKAaXKUTe HANMEHBIIEe U3 HUX.
OTset: 2007

B-4 Ilycts S(n) — cymma mudp HATYpaATIBHOTO dnciaa n. Pemure ypasuenune
n 4+ 55(n) = 2025.

Ecan pemennit HeCKOJIBKO, B OTBETe YKAaXKUTe HANMEHBIIEe U3 HUX.
OTset: 1935




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Otr6opounsiit sran 2023 /24 y4uebHoro roga st 7-8 Kiacca

3amaua 6

B-1 Nwmeerca nabop u3 HECKOJbKUX TOJP/l MIYIIUX HATYPaJbHbIX 4uces. M3BecTHo, 4T0 MX
cymma B 30 pa3 6osbilie MUHUMAJILHOTO Yucaa B Habope u B 20 pa3 60/blile MAKCUMAIBHOIO YUCIA
B Habope. CKOJIbKO 4uces B 3ToM Habope?

OtBeT: 24

Pemenue. Ilycte n, n + 1, ..., n + k — nanusiii Habop (Bcero k + 1 wucen). Torga ux cymma
pasaa n(k + 1) + k(kH = 30n = 20(n + k). Buauur, n = 2k, nosromy Sk(k + 1) = 60k, orkyna
E+1= 120 = 24.

B-2 Hwmeerca nabop w3 HECKOJLKUX TOJP)l MIYIIUX HATYPAJbHBIX 4uces. M3BecTHO, 9TO MX
cymma B 45 pa3 0oJibllle MHUHUMAJIbHOTO Ynciaa B Habope u B 30 pa3 0oJibllle MAKCHMAJIBHOIO UUCTIA
B Habope. CKOJIBKO duces B 3ToM Habope?

OrtBet: 36

B-3 lmeercsa nabop w3 HECKOJIbKUX HOJAPSl HIVIIHX HATYPAJBbHBIX duces. M3BecTHO, 9TO UX
cymMa B 60 pa3 60JbIlle MUHUMAJIBHOrO Yucaa B Habope u B 40 pa3 60JbIIe MAKCUMAIBHOIO TUCIA

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

B-4 lmeercs nabop U3 HECKOJbKUX LOJPs/l MJIYIIUX HATYPaJbHbIX 4ucej. M3BecrHo, 410 MX
cyMMa B 795 pa3 60Jibllle MUHUMAJILHOrO Yucjaa B Habope u B 50 pa3 Gosbiile MAKCUMAILHOIO YUCIA
B Habope. CKOIBbKO unces B 3ToM Habope?

Ortset: 60




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Otr6opounsiit sran 2023 /24 y4uebHoro roga st 7-8 Kiacca

Sagaua 7

B-1 Haitqure nHanMenbiiiee BO3MOKHOe 3HaudeHHe cyMMbl 10 pas3jndHbIX HATYPaJbHBIX UHCEJI,
€CJIM W3BECTHO, UYTO OHA HEUYETHA, a ITPOou3BejieHne JoObIX D claraeMbiX B Hefl 4ETHO.

OtBerT: 65

Pemnenne. 13 ycaoBud ciemyet, 910 cpen paccMaTpuBaeMbIx 10 umces He 6oJiee 4 HEUETHBIX,
a TIOCKOJIBKY CyMMa HeY€THA, TO HeUETHBIX unces aubo 1, mubo 3. Cymma Oyger HanMeHbIel, ecn
OpaTh 1epBbie MMOJPsi/L UYIIHe YETHbIE U HeYETHBIE YHC/a. e HedéTHOe YUC/IO0 OJIHO, TO OJIYYUM
1+24+448+4+...+18 =91, a ecim mevéTabIX 3, TO oAyunm 1 +3+5+2+4+6+...4 14 = 65,
9TO U €CTh HauMeHbIIasd BO3MOXKHadA CyMMa.

B-2 Haitanre HamMeHbillee BO3MOYKHOE 3HaUYEHHE CyMMBbI 12 pas3jandHbIX HATYPaJbHBIX UHCEI,
€CJIM U3BECTHO, UYTO OHA HEYETHA, & MPOU3BEICHHE JIIOOLIX D CJaraeMbIX B Hell 46THO.
OTtBeT: 99

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

B-4 Haiinure naumMenbliee BO3MOXKHOE 3HAaYEHHE CYMMBI 14 pasIUdHbIX HATYPAJIbHBIX THCE,
€CJIM M3BECTHO, YTO OHA HEeUYETHA, a IIPOU3BeAeHne JM00bIX 7 cJaraeMbIX B Heil 4ETHO.
OtBeT: 115




Mocxoeckutl 20cydapcmeentvill 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
_ 2 .2 2 _ .2
B-1 Yucna x,y TakoBbl, 94TO r+y + Ty 5. Haiimure Tty oy
r—y T4y 2?2 —y? 24 y?
Ortset: 2.9 ) ) ) ) ) )
x x — x T — x x
Pemtenmne. [lo ycaosumo, + y—i— - (x+y)" + v) =2 Ty 5, MO3TOMY *Y +
r—y x+y (z —y)(z+y) a? —y? a? —y?
Y B
T T — 224 12— 2
B-2 Ywucna z,y TaKOBBI, 9TO Ty + y_ 10. Haitiaure Y i .
rT—y T4y 22—y 2+ y?
Otset: 5.2
T T — 2 +y? 2t — P
B-3 Yucna x,y TakoBbI, 9TO Ty + J_ 20. Haitaure i g
r—y T4y 22 —y? 2?4 y?
Orset: 10.1
_ 2 4,2 2 _ 2
B-4 Yucna x,y TakoBbIl, 94TO rT+y + Ty 8. Haiimure Tty ry
r—y T4y 2?2 —y? 24 y?

OTBeT: 4.25
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Or6opounsiii sran 2023 /24 y4yebuoro roja st 9 Kiaacca

3amaua 2

B-1 Posro B 8:00 or npucranu A BHU3 1O TEUEHUIO PEKW BHIINIE] KaTep W OT NpuCTaHu B,
HAXO/ISATIENCs Ha, pacCTOSTHUN 72 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIPYTO#l KaTep, a TaK:Ke OTIUIBLI ILJIOT. BTOpoit KaTep, BCTPETHUBIINCH C MEPBBIM, PAa3BEPHYJICIT U
ngoraan mwior B 11:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYeHHst
peKu paBHa 3 KM/4?

OTBet: 24

Pemenne. Ecin paccMorpeTs jJIBUZKeHNE OTHOCUTE/IHHO PEKH, TO BTOPOI KaTep 3a BpeMs MPOTIIeT
¢ cOOCTBEHHOM CKOPOCTBIO MyTh OT IMyHKTa B 10 cepeaunsl C' orpe3ka AB u obparno. [losromy ero
cKOpocTh paBHa 72/(11 — 8), npuuéM HE3aBUCHMO OT CKOPOCTH TedeHHsl peku. Hampumep, B mepBoM
BapHUaHTe OTBeT: 24.

B-2 Posro B 9:00 or mpucrain A BHH3 1O TEYEHWIO PEKW BHIIIE] KaTep W OT TpUCTaHu B,
HaxojIdMeiics na paccroganu 69 kM oT A, HABCTpedy eMy ¢ TOH Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpYTOil KaTep, a TakKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI H
gornart mwior B 12:00. Hafinure coberBennbie cKOpocTr Karepos (B KM/4), €CJH CKOPOCTH TeYCHHs!
peku paBHa 2 KM/4?

OTgeT: 23

B-3 Posuo B 7:00 or mpuctanun A BHH3 IO TeYEHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaxoIdAMIelcs Ha paccTosann 70 KM oT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBITIEN
JIpPYroft Karep, a TakKe OTILIbLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
goraasn miot B 12:00. Hafinnre cobeTBeHHBIE CKOPOCTH KATEPOB (B KM/4), €CJIH CKOPOCTh TeYeHHs
pekw paBHa 4 KM /47

OtBerT: 14

B-4 Posuo B 6:00 or mpuctann A BHH3 IO TEYEHHUIO PEKM BBHIIIE]T KaTep W OT IPHCTAHU B,
HAXO/ISIIelcs: Ha, paccTossHuN 85 KM OT A, HABCTPedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BBHITIET
JIpyroil KaTep, a TakyKe OTILIBLI ILJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
ngoraan mwior B 11:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €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/ISATIeNCsT Ha, paccTosHUN H2 KM 0T A, HABCTPedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIET
JIpYToit KaTep, a TaKKe OTILIBLI IIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
ngornan mwior B 10:00. Hafiiure cobGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYEeHHst
peKn paBHA 2 KM /u?

OtseT: 26

B-6 Posro B 9:00 or mpuctanun A BHH3 0 Te€UEHHUIO PEKH BBHIIIE] KaTep W OT IPHCTaHU B,
HAXOJIAMIEHCS Ha PACCTOSHUM 57 KM OT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpyTOil KaTep, a TaKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
gornan mwior B 12:00. Hafinure coberBeHHbIe 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 Te€YEHHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HAXOIAIIeHCs Ha pacCTOSHUU 72 KM OT A, HaBCTpedy eMy ¢ TOi ¥Ke COOCTBEHHOH CKOPOCTBIO BBHIIIET
JIpPYroft Karep, a TakKe 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 TEYEHHUIO PEKH BBHIINIE] KaTep W OT mnpucranu B,
HAXO/IsTIelics Ha, paccTosHun 64 KM oT A, HaBCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BBHITIET
JIpyToft Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETURIIUCH C MEPBLIM, PA3BEPHYJICS W
ngoraan mwiot B 10:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €CJH CKOPOCTh TeYeHHst

peKu paBHa 2 KM/4?
OTser: 16
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Or6opounsiii sran 2023 /24 y4yebuoro roja st 9 Kiaacca

Samaua 3
B-3 [lycrs S(n) — cymma mudp HaTypasbpHOro ynucaa n. Pemure ypaBaenue

n+45(n) = 2025.

ECJII/I peHleHI/IIU/I HECKOJIbKO, B OTBE€TE YKazKUT€ HauMeHbIllee nu3 HUX.

OteT: 1953

Pemenue. IIycts S(n) - cymma nudp Harypasbaoro unciaa n. Yucao 2007 kparo 3 u 9. Tak
Kak 35(n) menures HA 3, TO N TOXKe JOJZKHO JIeJUThCs Ha 3. A 3na4uT, 35(n) neanres va 9. B takom
cJIydae n ToxKe JTOJZKHO JeauThed Ha 9. /JlokaxkeM, 9To n — deThIpex3Hadnoe ducao. [lyets n < 1000.
Torma S(n) < 3-9 = 27. Takum obpazom, n + 35(n) < 1000 + 3 - 27 = 1081 < 2007. [TporuBopeune.
LII/ICJIO N MATU3HAYHBIM TOXKE 6bITb7 O4YeBUAHO, HE MOZKET. TO €CTb 7l — YeThIPEX3HaAYHOC HaTypaJbHOe
qucsio, n < 9999, S(n) < 36. Torga S(n) pasuo 9, 18, 27 nubo 36. n = 2007 — 35(n). Tak uTo HyXKHO
IpOBEPUTh BapuaHTHI, Koryma n paBHO 2007 — 108 = 1899, 2007 — 81 = 1926, 2007 — 54 = 1953
u 2007 — 27 = 1980, u BuIOpaTh W3 HUX HAUMEHbINee moaxomsiee. Ecim n = 1899, to S(n) = 27,
caregoBaresibio n+35(n) = 19714-3-27 = 2052 # 2007. Eciiu n = 1926, ro S(n) = 18, ciegoBare/ibHO
n+3S(n) = 1926+ 3-18 = 1980 # 2007. Ecau n = 1953, 1o S(n) = 18, cienoparenpro n+35(n) =
1953 4+ 3 - 18 = 2007.

B-1 Ilycrs S(n) — cymma nudp HATYpaabHOro ducja n. Pemure ypaBHeHue
n + 35(n) = 2025.

Ecim peIHeHI/Iﬁ HECKOJIbKO, B OTBE€TE YKazKUT€ HauMeHbIllee u3 HUX.

OtBeT: 1971

B-2 [Iycrp S(n) — cymma mudp HaTypasbHOro ynucaa n. Pemure ypaBaenue
n+25(n) = 2025.

Ecim peH_IeHI/Iﬁ HECKOJIbKO, B OTBE€TE YKazKUT€ HauMeHbIllee nu3 HUX.

OTBeT: 2007

Eciau n = 1980, ro S(n) = 18, caenoBarenbuo n + 35(n) = 1980 + 3 - 18 = 2034 # 2007. Takum
obpaszom, oTBeT B 3aja4de n = 1953.

B-4 IIycre S(n) — cymma mudp HaTypasabHOro yncaa n. Pemure ypaBHeHue
n 4+ 55(n) = 2025.

Ecim pemeHHﬁ HECKOJIbKO, B OTBETE YKazKHUT€ HauMeHbIllee n3 HUX.

OTset: 1935
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Sagaua 4
B-1 Nwmeerca nabop u3 HECKOJbKUX TOJP/l MIYIIUX HATYPaJbHbIX 4uces. M3BecTHo, 4T0 MX
cymma B 30 pa3 6osbilie MUHUMAJILHOTO Yucaa B Habope u B 20 pa3 60/blile MAKCUMAIBHOIO YUCIA
B Habope. CKOJIbKO 4uces B 3ToM Habope?

Otrsert: 24
Pemenue. (q1a 1 Bapuanta) I[lycts 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 TOJP)l MIYIIUX HATYPAJbHBIX 4uces. M3BecTHO, 9TO MX
cymma B 45 pa3 0oJibllle MHUHUMAJIbHOTO Ynciaa B Habope u B 30 pa3 0oJibllle MAKCHMAJIBHOIO UUCTIA
B Habope. CKOJIBKO duces B 3ToM Habope?

OrtBet: 36

B-3 lmeercsa nabop w3 HECKOJIbKUX HOJAPSl HIVIIHX HATYPAJBbHBIX duces. M3BecTHO, 9TO UX
cymMa B 60 pa3 60JbIlle MUHUMAJIBHOrO Yucaa B Habope u B 40 pa3 60JbIIe MAKCUMAIBHOIO TUCIA

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

B-4 lmeercs nabop U3 HECKOJbKUX LOJPs/l MJIYIIUX HATYPaJbHbIX 4ucej. M3BecrHo, 410 MX
cyMMa B 795 pa3 60Jibllle MUHUMAJILHOrO Yucjaa B Habope u B 50 pa3 Gosbiile MAKCUMAILHOIO YUCIA
B Habope. CKOIBbKO unces B 3ToM Habope?

Ortset: 60




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiii sran 2023 /24 y4yebuoro roja st 9 Kiaacca

Samaua 5

B-1 ¥V Haaun B akBapuyme x)kuyT 5 puibok. Kazkpiit jjennb B 00e ona nacoinaer uMm 30 rpaMMoB
kopma. Kakas pbiOKa chejaer MpOonopIuoOHAIBLHOE ee Becy KOJMYECTBO KOpMa, IMpUYeM K Bedepy
Macca Kaxkjoi pelOku yBenuuuBaercs Ha 0.1% or cbemernoro. CerojHs yTpoM Macchl pbIOOK B
rpammax Geuin TakoBbl: (1,3,4,6,14). Kakosa Gyger macca caMoil Tsizkesioit poioku depes 60 mHeit
BeYepOM?!

OTsert: 14.9

Pemteraune. Moxkno cauTarh, 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 yBeJandeHust Macchl, My — Macca caMoii TsaKENIOH pHIOKH).

B-2 ¥V Haau B akBapuyMme :KuByT 5 puiboK. Kaxkapiit jjenb B 00e1 0Ha HACHIIIaeT UM 25 IpaMMOB
kopMa. Kaxknas peiOKa cbeaeT MpOMOPIHOHAIBHOE ee Becy KOJIUYeCTBO KOpMa, MpUYeM K Bedepy
mMacca Kaxkjoi poibku ypeanmuubaercs Ha 0.2% or cbegennoro. CerojHs yTpoM Macchl PbiOOK B
rpammax ObLin TakoBbl: (2,3,3,7,15). KakoBa Gyger macca camoil Tsizkesioil ppiboku yepe3 62 nHeit
BeUEPOM?!

OtBeT: 16.55

B-3 ¥V Haan B akBapuyme x)kuyT 6 puibok. Kaxkapiit jjennb B 00e ona HacbinmaetT uM 30 rpaMMoB
kopMa. Kaknas ppiOKa cbeaeT MpONOPIHOHAIBHOE ee BeCcy KOJIUYeCTBO KOpMa, IIpUYeM K Bedepy
Macca Kaxkaoi peiOku yeenuuubaercs Ha 0.1% or cbemennoro. CerogHss yTpoM Macchl pbIOOK B
rpamMax Opitn TakoBsl: (1,3,4,4,9,21). KakoBa 6ymer Macca caMoit Tsizkes1oit peioKu depes 64 greit
BedepoOM?

OTset: 21.96

B-4 YV Haau B akBapuyme x)kuyT 6 poibok. Kaxk/piit jienb B 00e1 OHA HACHIIaeT UM 25 rpaMMOB
kopma. Kaknas peiOka cbemaer mpomopIuoOHAIbHOE ee BeCy KOJUYECTBO KOPMa, MPUYeM K BeUYepy
Macca Kaxkjoi pelOKu yBenumuuBaercs Ha 0.2% or cbemernoro. CerojHs yTpoM Macchl PbIOOK B
rpaMmax ObLTd TakoBbL: (2,3,6,9,9,29). KakoBa Gymer Macca caMoil Tsizkesioil peioku uepes 66 nHeit
BeYEepOM?!

OtseT: 30.65




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiii sran 2023 /24 y4yebuoro roja st 9 Kiaacca

3amaua 6

B-1 Haitqure nHanMenbiiiee BO3MOKHOe 3HaudeHHe cyMMbl 10 pas3jndHbIX HATYPaJbHBIX UHCEJI,
€CJIM W3BECTHO, UYTO OHA HEUYETHA, a ITPOou3BejieHne JoObIX D claraeMbiX B Hefl 4ETHO.

OtBerT: 65

Pemnenne. 13 ycaoBud ciemyet, 910 cpen paccMaTpuBaeMbIx 10 umces He 6oJiee 4 HEUETHBIX,
a TIOCKOJIBKY CyMMa HeY€THA, TO HeUETHBIX unces aubo 1, mubo 3. Cymma Oyger HanMeHbIel, ecn
OpaTh 1epBbie MMOJPsi/L UYIIHe YETHbIE U HeYETHBIE YHC/a. e HedéTHOe YUC/IO0 OJIHO, TO OJIYYUM
1+24+448+4+...+18 =91, a ecim mevéTabIX 3, TO oAyunm 1 +3+5+2+4+6+...4 14 = 65,
9TO U €CTh HauMeHbIIasd BO3MOXKHadA CyMMa.

B-2 Haitanre HamMeHbillee BO3MOYKHOE 3HaUYEHHE CyMMBbI 12 pas3jandHbIX HATYPaJbHBIX UHCEI,
€CJIM U3BECTHO, UYTO OHA HEYETHA, & MPOU3BEICHHE JIIOOLIX D CJaraeMbIX B Hell 46THO.
OTtBeT: 99

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

B-4 Haiinure naumMenbliee BO3MOXKHOE 3HAaYEHHE CYMMBI 14 pasIUdHbIX HATYPAJIbHBIX THCE,
€CJIM M3BECTHO, YTO OHA HEeUYETHA, a IIPOU3BeAeHne JM00bIX 7 cJaraeMbIX B Heil 4ETHO.
OtBeT: 115




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiii sran 2023 /24 y4yebuoro roja st 9 Kiaacca

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 MHPOZKKA, He TOBTOPUJICS HU OJUH
HabOop nupokkoB. Kakoe MakcmMasibHOE KOTMYeCTBO moceruTeseil «O0g0MOBay MOIVIM 3aKa3aTh B
9TOT J€Hb 10 4 TMUPOXKKA?

OrtBer: 15

Pemenne. Pemenne. 3aiada Ha 9uc/i0 coueTannii ¢ moBTopeHusiMu. KojimaecTBO BHIOMPAEMBIX
aneMeHTOB 7 = 4. KosndaecTBo BUI0B NpoayKiuu n = 3. To ecTb, KOJIMYECTBO «IIEpPeropojioky 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 MHUPOKKOB: ¢ MSCOM, C pbIOO#, ¢ rpudaMu u c
kamycroit. [loBap obparmia BHUMaHUe, 9TO 25 HOSIOPA Cpeau TeX, KTO 3aKa3bIBaJ 10 5 MHPOKKOB, He
MOBTOPUJICA HU OUH HAOOP MUPOKKOB. Kakoe MakCHMaIbHOE KOJH4ecTBO mocerureseit « ObaomMmoBas
MOTJIH 33Ka3aTh B 9TOT JIEHb 110 5 MHPOKKOB?

OTBer: 56

B-3 B pecropane «O6s10M0B» BbITIEKaOT 4 BHIa TUPOKKOB: C MSICOM, ¢ PIOOii, ¢ rpubaMu u ¢
kamycroit. [loBap obparuin BHuManue, 910 25 HOAOPS Cpeau TexX, KTO 3aKa3biBaj Mo 4 NMUPOXKKa, He
MOBTOPUJICA HU OJINH HaOOp MUPOKKOB. Kakoe MakcuMaabHOE KOJIHYeCTBO moceTuTeneit « OboMoBay
MOTJIA 3aKa3aTh B 9TOT JIeHb 10 4 MHPOXKKA?

OrtBet: 35

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

OTser: 21




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiii sran 2023 /24 y4yebuoro roja st 9 Kiaacca

Samaua 8
B-1 Haiijure nanmenbinee 3Hadenne pbipazkenns (a + 2)(b + 2)(c + 2), ecau a,b, ¢ — nosoxu-

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

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

IpUYEM PAaBEHCTBO JOCTUTaeTCs npu a = b =c = 1.

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

TeJIbHBIE UNCIa, YIOBICTBOPSIOIINE YCI0BUIO abc = 1.
OTBeT: 64

B-3 Haiigure manmenbinee 3uadenne Boipaxkenus (a + 4)(b+ 4)(c + 4), ecnn a, b, c — 00710XK1-

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

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

OTset: 729




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

Sagaua 1

B-1 ¥V Haaun B akBapuyme x)kuyT 5 puibok. Kazkpiit jjennb B 00e ona nacoinaer uMm 30 rpaMMoB
kopma. Kakas pbiOKa chejaer MpOonopIuoOHAIBLHOE ee Becy KOJMYECTBO KOpMa, IMpUYeM K Bedepy
Macca Kaxkjoi pelOku yBenuuuBaercs Ha 0.1% or cbemernoro. CerojHs yTpoM Macchl pbIOOK B
rpammax Geuin TakoBbl: (1,3,4,6,14). Kakosa Gyger macca caMoil Tsizkesioit poioku depes 60 mHeit
BeYepOM?!

OTsert: 14.9

Pemteraune. Moxkno cauTarh, 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 yBeJandeHust Macchl, My — Macca caMoii TsaKENIOH pHIOKH).

B-2 ¥V Haau B akBapuyMme :KuByT 5 puiboK. Kaxkapiit jjenb B 00e1 0Ha HACHIIIaeT UM 25 IpaMMOB
kopMa. Kaxknas peiOKa cbeaeT MpOMOPIHOHAIBHOE ee Becy KOJIUYeCTBO KOpMa, MpUYeM K Bedepy
mMacca Kaxkjoi poibku ypeanmuubaercs Ha 0.2% or cbegennoro. CerojHs yTpoM Macchl PbiOOK B
rpammax ObLin TakoBbl: (2,3,3,7,15). KakoBa Gyger macca camoil Tsizkesioil ppiboku yepe3 62 nHeit
BeUEPOM?!

OtBeT: 16.55

B-3 ¥V Haan B akBapuyme x)kuyT 6 puibok. Kaxkapiit jjennb B 00e ona HacbinmaetT uM 30 rpaMMoB
kopMa. Kaknas ppiOKa cbeaeT MpONOPIHOHAIBHOE ee BeCcy KOJIUYeCTBO KOpMa, IIpUYeM K Bedepy
Macca Kaxkaoi peiOku yeenuuubaercs Ha 0.1% or cbemennoro. CerogHss yTpoM Macchl pbIOOK B
rpamMax Opitn TakoBsl: (1,3,4,4,9,21). KakoBa 6ymer Macca caMoit Tsizkes1oit peioKu depes 64 greit
BedepoOM?

OTset: 21.96

B-4 YV Haau B akBapuyme x)kuyT 6 poibok. Kaxk/piit jienb B 00e1 OHA HACHIIaeT UM 25 rpaMMOB
kopma. Kaknas peiOka cbemaer mpomopIuoOHAIbHOE ee BeCy KOJUYECTBO KOPMa, MPUYeM K BeUYepy
Macca Kaxkjoi pelOKu yBenumuuBaercs Ha 0.2% or cbemernoro. CerojHs yTpoM Macchl PbIOOK B
rpaMmax ObLTd TakoBbL: (2,3,6,9,9,29). KakoBa Gymer Macca caMoil Tsizkesioil peioku uepes 66 nHeit
BeYEepOM?!

OtseT: 30.65




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa

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

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

Samaua 2
_ 2 .2 2 _ .2
B-1 Yucna x,y TakoBbl, 94TO r+y + Ty 5. Haiimure Tty oy
r—y T4y 2?2 —y? 24 y?
Ortset: 2.9 ) ) ) ) ) )
x x — x T — x x
Pemtenmne. [lo ycaosumo, + y—i— - (x+y)" + v) =2 Ty 5, MO3TOMY *Y +
r—y x+y (z —y)(z+y) a? —y? a? —y?
Y B
T T — 224 12— 2
B-2 Ywucna z,y TaKOBBI, 9TO Ty + y_ 10. Haitiaure Y i .
rT—y T4y 22—y 2+ y?
Otset: 5.2
T T — 2 +y? 2t — P
B-3 Yucna x,y TakoBbI, 9TO Ty + J_ 20. Haitaure i g
r—y T4y 22 —y? 2?4 y?
Orset: 10.1
_ 2 4,2 2 _ 2
B-4 Yucna x,y TakoBbIl, 94TO rT+y + Ty 8. Haiimure Tty ry
r—y T4y 2?2 —y? 24 y?

OTBeT: 4.25




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

3amaua 3

B-1 Posro B 8:00 or npucranu A BHU3 1O TEUEHUIO PEKW BHIINIE] KaTep W OT NpuCTaHu B,
HAXO/ISATIENCs Ha, pacCTOSTHUN 72 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIPYTO#l KaTep, a TaK:Ke OTIUIBLI ILJIOT. BTOpoit KaTep, BCTPETHUBIINCH C MEPBBIM, PAa3BEPHYJICIT U
ngoraan mwior B 11:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYeHHst
peKu paBHa 3 KM/4?

OTBet: 24

Pemenne. Ecin paccMorpeTs jJIBUZKeHNE OTHOCUTE/IHHO PEKH, TO BTOPOI KaTep 3a BpeMs MPOTIIeT
¢ cOOCTBEHHOM CKOPOCTBIO MyTh OT IMyHKTa B 10 cepeaunsl C' orpe3ka AB u obparno. [losromy ero
cKOpocTh paBHa 72/(11 — 8), npuuéM HE3aBUCHMO OT CKOPOCTH TedeHHsl peku. Hampumep, B mepBoM
BapHUaHTe OTBeT: 24.

B-2 Posro B 9:00 or mpucrain A BHH3 1O TEYEHWIO PEKW BHIIIE] KaTep W OT TpUCTaHu B,
HaxojIdMeiics na paccroganu 69 kM oT A, HABCTpedy eMy ¢ TOH Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpYTOil KaTep, a TakKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI H
gornart mwior B 12:00. Hafinure coberBennbie cKOpocTr Karepos (B KM/4), €CJH CKOPOCTH TeYCHHs!
peku paBHa 2 KM/4?

OTgeT: 23

B-3 Posuo B 7:00 or mpuctanun A BHH3 IO TeYEHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaxoIdAMIelcs Ha paccTosann 70 KM oT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBITIEN
JIpPYroft Karep, a TakKe OTILIbLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
goraasn miot B 12:00. Hafinnre cobeTBeHHBIE CKOPOCTH KATEPOB (B KM/4), €CJIH CKOPOCTh TeYeHHs
pekw paBHa 4 KM /47

OtBerT: 14

B-4 Posuo B 6:00 or mpuctann A BHH3 IO TEYEHHUIO PEKM BBHIIIE]T KaTep W OT IPHCTAHU B,
HAXO/ISIIelcs: Ha, paccTossHuN 85 KM OT A, HABCTPedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BBHITIET
JIpyroil KaTep, a TakyKe OTILIBLI ILJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
ngoraan mwior B 11:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €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/ISATIeNCsT Ha, paccTosHUN H2 KM 0T A, HABCTPedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIET
JIpYToit KaTep, a TaKKe OTILIBLI IIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
ngornan mwior B 10:00. Hafiiure cobGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYEeHHst
peKn paBHA 2 KM /u?

OtseT: 26

B-6 Posro B 9:00 or mpuctanun A BHH3 0 Te€UEHHUIO PEKH BBHIIIE] KaTep W OT IPHCTaHU B,
HAXOJIAMIEHCS Ha PACCTOSHUM 57 KM OT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpyTOil KaTep, a TaKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
gornan mwior B 12:00. Hafinure coberBeHHbIe 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 Te€YEHHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HAXOIAIIeHCs Ha pacCTOSHUU 72 KM OT A, HaBCTpedy eMy ¢ TOi ¥Ke COOCTBEHHOH CKOPOCTBIO BBHIIIET
JIpPYroft Karep, a TakKe 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 TEYEHHUIO PEKH BBHIINIE] KaTep W OT mnpucranu B,
HAXO/IsTIelics Ha, paccTosHun 64 KM oT A, HaBCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BBHITIET
JIpyToft Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETURIIUCH C MEPBLIM, PA3BEPHYJICS W
ngoraan mwiot B 10:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €CJH CKOPOCTh TeYeHHst

peKu paBHa 2 KM/4?
OTser: 16




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

Sagaua 4
B-1 Haiijure nanmenbinee 3Hadenne pbipazkenns (a + 2)(b + 2)(c + 2), ecau a,b, ¢ — nosoxu-
TeJIbHBIC YHCJIA, YAOBICTBOPSIONINE YCJIOBHIO abc = 1.
OtBeT: 27
Pemenne. (/s 1 Bapuanta) [1o HepaBeHCTBY O CPeJHUX HMEEM

(@+2)(b+2)(c+2)=(a+14+1)(b+1+1)(c+1+1) > 3a33b33¢5 = 27(abc)3,

NpU4EéM PaBEHCTBO JOCTUTAeTCH 1pu a = b =c = 1.

B-2 Haiiyure nanvensinee 3unadenue Boipakenus (a + 3)(b + 3)(c + 3), ecan a,b, ¢ — mosoxu-
TeJbHBIE THCJIA, YI0BIETBOPLIONHe yCIoBuo abe = 1.
Otset: 64

B-3 Haiiure nanvenpinee 3uadenue Boipazkenus (a + 4)(b+ 4)(c + 4), ecnu a,b, ¢ — nonoxu-
TeJIBHDBIE TUCJIA, VIOBICTBOPSIONINE YCJIOBUIO abe = 8.
OTsert: 216

B-4 Haiiure nanmenbiinee 3Hadenne Boipazkerns (a + 6)(b+ 6)(c + 6), ecau a,b, ¢ — nos0Ku-
TeJIbHBIE IHUCIA, YIOBICTBOPSIONTe yeaosuio abe = 27.
OTtsert: 729




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

Samaua 5

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 MHPOZKKA, He TOBTOPUJICS HU OJUH
HabOop nupokkoB. Kakoe MakcmMasibHOE KOTMYeCTBO moceruTeseil «O0g0MOBay MOIVIM 3aKa3aTh B
9TOT J€Hb 10 4 TMUPOXKKA?

OrtBer: 15

Pemenne. Pemenne. 3aiada Ha 9uc/i0 coueTannii ¢ moBTopeHusiMu. KojimaecTBO BHIOMPAEMBIX
aneMeHTOB 7 = 4. KosndaecTBo BUI0B NpoayKiuu n = 3. To ecTb, KOJIMYECTBO «IIEpPeropojioky 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 MHUPOKKOB: ¢ MSCOM, C pbIOO#, ¢ rpudaMu u c
kamycroit. [loBap obparmia BHUMaHUe, 9TO 25 HOSIOPA Cpeau TeX, KTO 3aKa3bIBaJ 10 5 MHPOKKOB, He
MOBTOPUJICA HU OUH HAOOP MUPOKKOB. Kakoe MakCHMaIbHOE KOJH4ecTBO mocerureseit « ObaomMmoBas
MOTJIH 33Ka3aTh B 9TOT JIEHb 110 5 MHPOKKOB?

OTBer: 56

B-3 B pecropane «O6s10M0B» BbITIEKaOT 4 BHIa TUPOKKOB: C MSICOM, ¢ PIOOii, ¢ rpubaMu u ¢
kamycroit. [loBap obparuin BHuManue, 910 25 HOAOPS Cpeau TexX, KTO 3aKa3biBaj Mo 4 NMUPOXKKa, He
MOBTOPUJICA HU OJINH HaOOp MUPOKKOB. Kakoe MakcuMaabHOE KOJIHYeCTBO moceTuTeneit « OboMoBay
MOTJIA 3aKa3aTh B 9TOT JIeHb 10 4 MHPOXKKA?

OrtBet: 35

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

OTser: 21




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

3amaua 6
B-1 Pemutre ypaBuenue

|z + |z + |z]|| - ||| — y] — y| — y| = 2023.

B IeJIBIX YuCaaX. B orBeT BimmuTe cymmy || + |y| [uis Toi maphr pereHuit, aJist KOTOPbIX BEJIUIHHA
|z| + |y| MurIMaTbHA.

OtBeT: 136

Pemenue. /Ins nepsoro BapuanTa: 3aMeTHM, uTo 2023 = 7 - 172

1) Ecnu x > 0, T0 nepBbIii MHOXKUTE/b PABEH 3T U YPABHEHUE PEIIeHUil He UMeeT.

2) Ecan y < 0, To BTOPO#l MHOXKHTEIh paBeH —3Y U ypPaBHEHHE DEIICHUl He nMeer.

3) Mycrs © < 0, y > 0. Ypasuenue npumer Bug —ry = 0, OTKYJa BO3MOXKHBI DEIICHUS: T =
—1;y=2023, 2 = -7,y =289, v = —17;y =119, x = —119;y = 17, x = —2023;y = 1.

min(|z| + |y|) = 17 + 119 = 136.

B apyrux BapuanTax: 2024 = 23-11-23. Bee pemenns: (—1;2024), (—2;1012), (—4;506), (—8; 253),
(—11;184), (—22;92), (—44;46) u v.a. min(|z| + |y|) = 44 + 46 = 90.

2021 = 43-47. Bee permenus: (—1;2021), (—43;47), (—47;43), (—2021; 1). min(|z|+|y|) = 43+47 =
90.

2030 = 2-5-7-29. Bee pemenusi: (—1;2030), (—2;1015), (—5;406), (—7;290), (—10;203),
(—14;145), (—29;70), (—35;58), u T.x. min(|z| + |y|) = 35 + 58 = 93.

B-2 Pemute ypaBHeHnue
|+ |+ |2l ]| =yl =yl — y| = 2024.

B IeJIBIX YhcaaX. B oTBeT BuumuTe cymmy || + |y| Juist Toi maphl perteHuit, 1si KOTOPbIX BeJIHIHHA
|z| + |y| Mmunumasibha.
Otset: 90

B-3 Pemute ypaBuenue
|z + [z + |2l - Il =yl =yl =yl = 2021.

B TeJIBIX YncaaX. B orBer Boummure cymmy ||+ |y| mas Toit mapbl perenuii, 1y1st KOTOPBIX BEJIHIHHA
|z| + |y| MurIMaTbHA.
Otsert: 90

B-4 Pemure ypaBuenue
|z + |2+ |2|[] - ][] =yl =yl — y| = 2030.

B IeJIBIX YuCaaX. B orBeT BimmuTe cymmy || + |y| [uis Toi maphr pereHuit, st KOTOPhIX BEJINIHHA
|z| + |y| MurIMaTBHA.
Ortset: 93




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

Sagaua 7
B-1 CymMa nepBbixX n 4iIeHOB nocaeaoBaTeabaoctu {a, } onpenessiercsa dhopmyioit
1

S, =3"""1 -~
3

Ha ckonbko mporenTos 10-i 4jieH 9TO# MOC/Ie10BATEILHOCTH OOJIBINE, TeM ISThI 7
Otsert: 24200%
Pemenne. Pemenue (119 nepsoro Bapuanta) o ycaosuio a; = S; = 3% — % = % Takxke

a, =S, —S, 1 =3"1-_3v2=2.3"2

BaMmeTnM, 9TO a; yAOBAETBOpAeT mocjaeaneii ¢opMyae. SHAYNT, JaHHAS MOCIEI0BATEILHOCTh — T'eo-
METPHYECKAsh MPOTPECCHs CO 3HAMEHATEJIEM ¢ = 3 ¥ TePBBIM WICHOM a1 = 3. (3amernm, 410 TOT
axT, 9TO 3TO reoMeTpmUdecKas IPOTPECCHd, 3/eCh HeCyIecTBeHeH, BazKHO, 9TO HaiineHa ¢dhopMyia
obmero wiena). Torna ajg = 23072 =2 3% a5 = 2 33, Ilepsoe uucs10 6oIbIIE BTOPOTO Ha

2.38-92.33

s 100% = (3° — 1) - 100% = 24200%

B-2 Cymma mepBbIX n 49iieHOB nociaenoBaTeabaoctn {a, } onpenessiercsa dbopmyoit

1
Sp=4"1— 2
1

Ha ckosibko nponenTos 10-it wjien 91oit mocsempoBare/bHOCTH OOIbINE, 9eM HSThI 7
Orset: 102300%

B-3 CymMa mepBbIX N WIEHOB TocaeaoBaTeabnoctu {a, } onpenessiercs dhopmyoit

Ha ckonbko mporenTos 10-i 4jieH 3TO MOCAEI0BATEIbHOCTH OOJIbINE, YeM YeTBEPTHIH 7

OTset: 72800%

B-4 Cymma mepBbIX n 4j1eHOB nociaenoBaTeabroctn {a, } onpenessiercsa dhopmyoil

1
S, =4t — 2
4

Ha ckonbko mpomenTos 10-i 4ieH 3ToOi MOCIEI0BATEILHOCTH OOJIBINE, YeM IIecToi 7
Otset: 25500%




Mocxoeckutl 20cydapcmeentvill ynusepcumem umeny M. B. Jlomonocosa
O.TII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTukKe

Or6opounsiit aran 2023 /24 y4uebnoro roga juist 10 kiacca

Samaua 8
B-1 Bacsa mapucoBaJs cHeroBuka Ha HOBOrogHeM Iniakare. CHErOBHK COCTOUT M3 TPEX KPYIOB,
MEHTPbI KOTOPBIX JIeXKaT Ha OJHONW BePTUKAILHON HpsiMoil. Paguychl Kpyros (CHU3Y BBepX) DaBHbI
10, 7 u 5. Kpyru nepecekarorcs moJ| HpsMbIM yIJIOM, T. €. UX KacaTeJbHble B TOYKAX IIepPeCcedeHHs
HepIeHIUKYIdpHbl. Ha rosioBe y cHeroBuka BeJapo BBEPX JTHOM, HAPHCOBAHHOE B BHIE PAaBHOOOYHOMN
Tpamenuu co ctopoHamu 8, 8, 8 u 4.
Kakoit Beicorst nostyuaniics caeropuk?! OTBeT OKPYIINTH JIO JECITHIX.

Otsert: 41.6

Pemenne. BricoTa cHeroBuka CK/IabIBACTCI W3 MIATH CJAAraeMbIX:

1) pamuyc HUKHEro Kpyra,

2) paccTosiHEe MeyKly IeHTPAMU HUZKHEro U CPeTHEro Kpyros,

3) paccTosiHue MeK1y IMEeHTPAMU BEPXHEro U CPeJHero KPyros.,

4) paccTosiHEe OT MEHTPA BEPXHET0 KPYra JI0 HUYKHEro Kpas BeJpa,

5) BBICOTA BEJIPA.

Cuuraem.

1) Paguyc nuzxuero Kkpyra pasex 10.

2) Cunorerysa MpsMOYTOJIBHOIO TPEYroJIbHUKA ¢ KaTeramu 10 u 7, 1. e. V149,
3) T'unorenysa TPAMOYTOTHLHOTO TPEYTOJIBHUKA ¢ KATeTaMu 5 u 7, T. e. V4.
4) Karer TpeyroibHUKa ¢ THIOTEHY30f b 1 apyrum kareroMm 8/2, 1. e. /52 — 42 = 3.

8 —4\?
5) Beicora Tpamnernun pasaa {82 — <T) = 1/60.

Hroro, 10 4+ v/149 + /74 + V60 + 3 = 41.55484 - - - ~ 41.6.

B-2 Bacsa napucoBaJi cHeroBUKa Ha HOBOTOJIHEM TLJIaKaTe.
CHeroBuK COCTOUT U3 TPeX KPYTOB, IMEHTPHI KOTOPBIX JeXKAT
Ha OJIHOI BepTUKAILHOU mpsiMoii. Paauycsl Kpyros (CHU3Y
BBepx) pasubl 11, 9 u 6. Kpyru nepecekaiorcst noj npsiMbim
yIJIOM, T. €. UX KacaTeJIbHble B TOYKAX IepecevdeHus Iep-
nenuKyagpubl. Ha To/ioBe y cHEeroBuka BeJIpO BBEPX JTHOM,
HAPUCOBAHHOE B BHUJe PABHOOOYHON TpAIenuu co CTOPOHAMU
9,9,9m5.

Kakoit BbicoTbl mostyunsicsi caeropuk! OrBeT OKPYIJIUTH /10
JTeCATHIX.

OTBeT: 48.8




B-3 Bacg HapucoBaJl cHeroBUKa Ha HOBOTI'OJHEM ILIaKaTe.
CHEroBUK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JIE¥KAT
Ha OZHOI BepTHKAIBHON mpsiMoii. Pamuycsl Kpyros (cHusy
BBepx) paBabl 10, 8 n 5. Kpyru nepecekatTcst mo mpsiMbiM
yIJIOM, T. €. UX KacaTeJbHble B TOYKaX IepeceyeHusd Iep-
neHIUKyIgpHbl. Ha TosioBe y cHeroBmka Bepo BBEDPX JTHOM,
HAPUCOBAHHOE B BUJE PABHOOOYHON TPAIEIUN CO CTOPOHAMU
8, 8, 8 u 4.

Kaxkoit BbicoTsl moTyunscs caeropuk! OTBeT OKPYTINTH 0
JIeCATBIX.

OTBer: 43.0

B-4 Bacga HapucoBaJI cHerOBHKa Ha HOBOL'OJHEM ILIaKaTe.
CHeroBuK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JeKAT
Ha OJIHOI BepTUKAILHOU mpsiMoii. Paauycsl Kpyros (CHU3Y
BBepx) paBubl 11, 8 u 6. Kpyru nepecekaiorcst moj npsiMbim
YIJIOM, T. €. UX KacaTeJbHble B TOYKAX I[EePEeCeYeHusd mep-
nenuKyagpubl. Ha rojioBe y cHeroBuka BeJIpO BBEPX JTHOM,
HAPUCOBAHHOE B BHUJe PABHOOOYHON TpaIenuu co CTOPOHAMUI
9,9,9u5.

Kakoit BbicoTbl mostyunsicsi caeropuk! OrBeT OKPYIJIUTH 10
JIECATHIX.

OTBeT: 47.3

(o (U




OauMnuaga mKoJLHUKOB «JIoMOHOCOB», MaTeMaTHKA
OT10opounblii 3Tan 2023/2024 yuyeOHOro roaa
BaJuibl 32 BepHbIe 0TBETHI HA 32/1aHUSA

Howmep 3ananus | 5-6 kaacenl | 7-8 kiaccenl 9 kaacc 10 kxace 11 ki1acc
1 15 10 10 10 10
2 15 10 10 10 10
3 15 10 10 10 10
4 15 15 10 10 10
5 20 15 10 10 10
6 20 20 15 15 15
7 — 20 15 15 15
8 — - 20 20 20




