Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

agaga 1

B-1 Ha 5 kBajpaTHBIX JOIIEYKAaX HaIlMCAHO II0 OJIHON OyKBe, M3 KOTOPBIX COCTABJIEHO CJIOBO
«AKVYJTA». CKOJIBKO MOXKHO COCTABUTH U3 ITUX JIONIEYEK PA3INIHBIX 4-0YKBEHHBIX CJI0B (BO3MOYKHO,
6eCCMbICTIEHHBIX UJIA HEPOM3HOCHMBbIX )7

OtserT: 60

Pentenwne. /lapaiiTe ocMOTPUM, CKOJIBKUME CIIOCOOAMHU MOXKHO PACCTaBUTh 9TH JIOMIEIKN B IIsi-
THOYKBEHHOE CJIOBO.

Ha mepBom MecTe MoxKeT OBITH OJlHA U3 D JOIIEeYeK, Ha BTOPOM — OJIHA U3 OCTABIINXCS YETHIPEX,
Ha TPeTheM — OJHa U3 TPEX, HA YEeTBEPTOM — OJIHA U3 JIBYX, U HA MATOE MECTO OCTAETCH TOJIHLKO
onHa. Becero 5-4-3-2-1 = 120 BapuanTos.

Tax Kak 1mocjie 4eThIpEX JA0MIeUeK ISITYIO BHIOUPATh y2Ke He M3 Uero, U CTaBUTCS OHA OJHO3HATHO
— MOXKHO CYHTATh, YTO UHCJIO0 UTHIPEXOYKBEHHBIX CJIOB PABHO UHUCIIY IMATHOYKBEHHBIX.

TosbKko MBI HACYHTAIH OOJIBIIIE CJIOB, 9YeM HAJ0, IOTOMY YTO JOMIEYKH ¢ OyKBaMu A CUNTAINCDH
Pa3HBIMU, HO OYKBBI HA HUX OJMHAKOBBIE. EC/n MOMEHATh MecTaMu JIOIIedKn ¢ OyKBamMu A, CJIOBO He
U3MEHHUTCS — HO U3MEHHUTCS PacCTaHOBKa JIOCOK. [losrydaercs, 9T0 OJIHO U TO Ke CJIOBO OIUCHIBACTCS
JIByMsi Pa3HBIMH PacCTAHOBKaMMU JIONIEYEK. SHAYUNT, Mbl HACIUTAJIN BJIBOE OOJIBIIE CJIOB, YeM HAJIO, U

oTBeT paBeH 60 = %.
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3amaya 2

B-1 Bpocaercst cranjaprias urpajbias KocTh (Kyouk, or 1 710 6 0YKOB Ha IpaHH, CyMMa OYKOB
Ha IIPOTUBOIIOJIOXKHBIX I'DaHsX paBHa cemu). [locste 6pocka 3ammchiBaeM pe3ysbTaT, TepeKaThiBaeM
KyOWK CJIydaifHbIM 0Opa30M Ha OJIHY U3 COCEJIHUX TI'PAHE, 3allMChIBAEM HOBBIN PE3YJILTAT, ITOTOM
CHOBA CJIyJaifHO TIepeKaThiBaeM KyOUK Ha OJIHY U3 COCETHUX I'paHeil, i 3aIuchbiBaeM TPETHH pe3yIbTaT.

CKOJIBKO Pa3HbIX BO3PACTAIONINX II0C/IE0BATEILHOCTEH OYKOB MbI MOYKEM IIOJIYIUTh !

OtBer: 14

Penternne. Mbr niostygaeM mocjie10BaTeIbHOCTD UM © — y — 2 ¢ mudpamu ot 1 710 6. Bozmoxk-
Ha He KaxKjas IMOCIeI0BATE/ILHOCTD — YHCIa ¢ KayKJIBIM XOJIOM MEHSIOTCs, ITPU 9TOM HEBO3MOYKHBI
cocefctBa 1 m 6, 2 m 5, 3 1 4, Tak KaK OHU PACIIOIarailoTCs Ha MTPOTUBOIMOJIOXKHBIX T'PAHIX, U OJTHUM
[IepeKaToOM MeXKJIy HUMU He IepeiiTu. Boinmimem u 1mojcanTaeM BCe BO3PACTAIONINE TTOCIEI0BATE /b
HOCTHU YHUCEJI, TIOJIXOJIAIINE O] TAKUEe YCJIOBU.
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Samaua 3
B-1

CTOAHHOM CKOpPOCTbIO. [lepBblit 3a MATH MUHYT yCIeBaeT IMPOIOJI3TH TPHU Kpyra, BTOPOit
JIBUZKETCS BJIBOE OBICTpee MEePBOro, TPeTHil — BTpoe ObICTpee MepBOro, n Tak jajee. Kaxk-

ABI CBETJIAYOK HE CBOJUT Jiy4da CBOEH J1a3epHO YKA3KU CO CJEAYIONIEro 110 HOMePY XKYyKa, &

IIATHIA CBETJIAYOK CBETUT Ha IEPBOTO. Bce oHM HaYaJIM MOJI3TH U3 OJHON TOYKM B OJIHY CTOPOHY. e-
pe3 Kakoe BpeMsl JIydr JIA3ePHBIX YKa30K B MEPBBIA pa3 n300pa3siT NPaBUIbHYIO «3Be3/y» (HEBAZKHO
KaK MOBEPHYTYIO, HO C BepPIINHAMU HA OJMHAKOBOM DACCTOSHUM)?

OtBet: 40 cexkyHs.

Pentenme. CkopocTh v IEPBOro Kyka paBHA TPEM MATBHIM OKPYKHOCTH B MUHYTY. Tak Kak
IIOBOPOT 3BE30UKHN HAM He BarKeH, MOXKHO CUUTATh, YTO MEPBBINA )KYK CTOUT HA MECTE, & Y OCTAJIbHBIX
ckopocTu Ha v Menbiie: 0, v, 2v, 3v, 4v.

JL1st TOro, 9TOOBI TTOJTYIUIACH 3BE3/I0UKA, HY?KHO, YTOOBI BTOPOI »KYK OOTOHSI TIEPBOTO HA MEJI0€e
9rCJ0 000POTOB Ny ILIIOC JiBe HSTHIX 000poTa, 9TOOBI TPETHil OOIOHSIT IEePBOIO Ha IEJI0e HTHCJIO
000POTOB Mgy ILIIOC YETHIPE MATHIX, YeTBEPTDHIN OOTOHSI TIEPBOTO Ha IIeJI0€ YUCI0 0OOPOTOB N3 ILIIOC
OJIHA TIATasd, & AT 0OTOHSLT IIEPBOIO HA IE/I0€ YUCJIO0 0D0POTOB Ny ILTIOC TPU HATHIX. TaKKe rojuTcs
3EpPKaJIbHDBII aHaJIOT 9TOM PaCCTaHOBKU.

[ITh CBETIAYKOB C JIa3ePHBIMU yKA3KaMH II0JI3aI0T 10 OKPYKHOCTH, KaXKJIblii — C T10- @

Nupivu CJIOBaMH, B MOMCHT BpeMeHn t BLIIIOJIHEHO

vt =n; +2/5

20t = ny +4/5
3ut =n3+1/5
vt = ny + 3/5.

[MoxcraBum v, paBHyto 3/5 060poTa B MUHYTY, ¥ JOMHOXKHUM KazKJl0e ypaBHeHue Ha 5.

3t =5n; + 2

2-3t=5ny+4
3-3t=5n3+1
4-3t =bny + 3.

[To mepBoMy ypaBHEHUIO BUJIHO, UTO 3t — 1esioe ducyo. [lompodbyem ero nomobpars. 3t = 0,1 me
MOJXOJAT, a BOT 3t = 2 rogured: 2 =5-04+2,2-2=5-04+4,3-2=54+1,4-2 =5+ 3. Ec/mn
PaccMOTPeTh 3ePKAJIbLHYIO PACCTAHOBKY, HMOIYyIUTCd 3t = 3, HO 3 > 2, ocTaB/igeM 2. 3HAYHUT, BpeMs
t= % MHUHYTBI, TO ecTb 40 cexyHs.
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3agaua 4

B-1 Ilonyraii permui uameputh Yiaasa. Ecim [lomyrait ujger KjoBoM BIEPE, TO JIJIMHA €r0 Iara
paBua X = 9 cM, a ecnu crnmHOW Brepesl — To B Y = 3 pa3 menbine. YToObI u3MepuTh YiaBa,
[Tomyraii mpormaraj BJ0/Ib HET'O B HAIPABICHUM OT XBOCTA JIO T'OJIOBBI, UJisi TO KJIOBOM BIIEPE, TO
cuunoii. Ilpu srom Ilomyrait HacauTas Z = 38 maros. 3aTeM OH IpPOIIe] 0OpATHO, OT TOJIOBBI O
xBocTa, 1 HacuuTas 1o jin 1T = 40, To jiu T+1 = 41 maros. OgHako HAOIOaBINAA 38 HUM MapThIiKa
cKasaJia, 9TO Bcero maros, Koropsie [lomyraii mporres kiiroBoM Biiepe, obuio R = 59. Kakosa jyimHa
Ynasa?

OrBert: 294 cmM.

Pentenwne. [lycts Ilomyrait npories m; 1aroB KJIIOBOM BIIEDPEJI, a M IIAroB — CIIUHON BIIEPE,
KOTJIa IIIeJI OT XBOCTa JI0 T'OJIOBBI. U 1IyCTh, COOTBETCTBEHHO, 1My IIATOB KJIIOBOM BIIEPE], & Ny IIIaroB —
CIIMHOI BIIEpE 1, Korjia e ooparHo. 13 yciaoBus nmeem paBenctsa 9my +3n, = 9meo+3ns, mi+ny =
38, my + mo = 59, my + ny = 40 wim 41. Eciu Bo Bropoit pa3 Ilomyrait nmpomen 41 mar, To npu
peIlleHnN CUCTEeMbI YPaBHEHUI CBEPXY IOJIYYalOTCd HENEsIble 3HAYEHUs JJIsd 1M, 101, Mo, Ng, 9€ro He
MOXKeT OBITh. 3HAYNT, BO BTOPOi pa3 oH mporres 40 maros. Pemas ykazaHHyIO cucTeMy, MOJIyYIaeM
my = 30,n; = 8, my = 29,ny = 11. OTkyna jJinna Yiaasa pasaa 9 - 30 + 3-8 = 294 cwm.

CucreMy MOXKHO PeIIUTh, Hampumep, Tak. Ilyctb my + ny = x. Broipasum m; u3 paBeHcTBa
my + mo = 59 u mojIcTaBUM HafiJIeHHOE 3HaUYeHUe B OCTaJibHble ypaBHeHusd. [loxyanm:

3(59 — ma) + ny = 3mag + na, 59 — my + ny = 38, my + ny = .

Hamnee, BbIpasuM my W3 paBeHCTBa 99 — mo 4+ ny = 38 W MojACTaBUM HailJeHHOe 3HAYEHUE B
octajbHble ypaBHeHud. [losryanm:

3(59 — (21 +nq)) +n1 = 3(21 + n1) + o, 21 + ny + ny = .

s IIEPpBOI'O paBEeHCTBa HaXO/IUM Tig = 51 — 5TL1. HO,ZLCT&BJ'IHH JaHHOE€ 3Ha4Y€HNE B OCTaBIIeEeCHd

724_5”. Buauenue r = 41 He HOIXOIUT,

menesioe. 3uaqut, r = 40, oTkyga ny = 8, ng = 51—5m; = 11, my = 21+ny = 29,

ypaBHeHud, noiaydaeM 21 4+ ny + 51 — dHny = z, oTKyIa Ny =

IIOCKOJIBKY YHCJIO %

my = 59 — mg = 30.
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3amada 5
B-1

Ha Oymare 3akparena dpurypa ykazanuoir (popMbl. Bymary ckiaibIBaioT
IOTI0JTaM, TTOTOM CJIOYKEHHYIO OyMary paspesaroT 10 IpsMOil. 3aTeM Bce KyCKn
pasBopadmBaioTcs. [1e mpoBecTn crub U Kak c/e/iaTh pa3pes, 9To0bl y TOJIy-
YUBIIUXCSA KYCKOB (DUTYPBI OBLIO KaK MO:KHO Oosibine yryioB? B orBere mpuse-
JINTE 9epTEXK, a TaKKe YKasKUTe 3TO MAKCUMAJBHOE YUCTIO YIJIOB.

[Iporopruu pucynka: KBaJpar UMeeT pa3Mepbl 3 Ha 3, KBaJPATHLIN BbI-
pe3 pasmepos 1 Ha 1, pacro/ioykeH pOBHO IOCEPEINHE, K HEMY BeJIET POpPe3b
mupunoit 0.25.

OrtBet: 34

Penteramne. Mpbl nosrydaem HOBBIE YIUIbI, KOT/Ia Pa3pe3 MPOXOIUT depe3 OTPE3KHU, TAK UTO CaMbIil
BBITOJHBIN pa3pe3 MPOXONT depe3 HanboJbInee 9ncsio orpeskos. Crub u pazpesanne Ha caMoOM Jiejie
AHAJIOPMYHBI PA3PE3aHUIO TI0 JBYM MapaJIebHBIM MPIMbIM (CIEO PACIONIOXKEH MapajulesIbHO pas-
pesaM [ocepeIHe MEeXKJLy HUMH), WU PA3Pe3aHuio M0 JBYM JIydaM, BBIXOJLAIIUM U3 OJHON TOYKU
(cru6 — 10 HGuccekTpuca Takoro yria). CaMm «yroj» m3 JBYX Jiydeil TOKe MOXKET JT0OABUTH YIJIOB
Ha Hape3aHHbIX (PUTrypKax, HO 3/I1eCh HaM OyJIeT BbINOJHEEe IIPOBECTHU JiBe IapaJijie/IbHbIe.

Bot npumep paspesanusi, Ha KOTOPOM KaxKJIbIil pa3pe3 MPOXOJUT depe3 6 OTPe3KOB.

Pucynok #e e MHCTBEHHBIN, & B OTBeTe He 00A3aTE/IHLHO JOJKHBI OBITH MapaJlIebHbIe Pa3PE3bI
— HO HY?KHO, 9TOOBI pa3pe3 U ero «0TParKeHue» MPOXOMIN depe3 6 OTPE3KOB KarK bl

C rakumu pazpesamu Mbl HacantaeM 3 +4 +3 +4 4+ 4+ 9+ 7 = 34 yra.
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3amaya 6

B-1 B kuno npunum 5 jeBovek, 3 MaJbuMKa W yUUTeJIbHHUIA. Bce oHM pacceich B IIePBOM
psty, B KOTOpoM MecTa nponyMepoBanbl oT 1 10 10. ITo myTn B KuHOTeaTp 5 JAeBOYEK HAYAIHM aK-
THUBHO OOINATHCSA, W YIUTEJbHUIA PEIlijia, 9TO caxkaThb UX pajgoM HebezomacHo. Mex ity Jio0bIMu
JIByMsI JIEBOYKAMU JIOJIZKHO OBITH MUHUMYM OJITHO MECTO: WJIM HE3aHATOe, WU 3aHATOEe MabiluKOM
i yanresbuuieii. CKOJIbKO pa3imIHbIX criocoboB paccaiku umeercs? (/IBa crocoba ormmaatorces,
ec/i XoTsl Obl OJIMH U3 YYACTHUKOB IPYIIIBI CUJUT Ha MECTaX ¢ PA3HBIMU HOMEDAMH. )

OtBet: 86400

Pemtenne. O6o3naunm jesovek Gyksoit /I (takux 6yks 5). Mexmay Gyksamu /I mo/keH ObITH
Kakoii-T0 U3 «pasjenureseil» (uam GOJIbIIe OHOIO Pa3/IeTUTe]s): WK MaJIbuiK, UM yIUTeJIbHUIA,
win cBobosnoe Mecto. Obo3naunm pazjeauresib OyKBoit P — rakux 6ykB 3 + 1 + 1 = 5. Pacnosioxxum
JIEBOYEK CJIEBa HAIPABO W PACIOJIOXKUM MEXKJy HUMU 10 ojHomy pazaenureno: I - P — 1 — P —
I — P —J1 - P — JI. B pe3ynbrare ocranercss BCTaBUTH erie ofHy OykBy P. 910 MoxkHO craenars 6
criocobamu (mosryvarorces Bapuadtsl Tuna P -1 -P-1-P-1-P-A-P-, 1-P-1-P - /1 —
P-P--P—-/wur ). Bkaxmom n3 ykazaHHbIX BADHAHTOB TaK KaK BCE JEBOYKH — Pa3HbIe, I BCE
«pazjie/iuTe/iny pasHble, ecTh H! - 5! criocoboB mepecTaBUTh UX MECTaMU, OCTABAsCh B PAMKAX JIAHHOTO
BapuanTa. TakuM o6pa3oM, KOJIMYIeCTBO CIOCO00B paccaaku pasho: 6 - 5! - 5! = 6 - 120% = 86400.
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C

Sagaga 7
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