MurncrepctBo obpazoBaHus SApociaBckoii obtacTi
Bceepoccniickast ouminuajia mkogabHuKoB 2024,/2025 yaebHoro rojia

MatremaTuka, 8 Kjacc, MyYHUIIAIIAJbHBII 3TaIl
Kpumepuu u memodura oueHusaHus

3ajganns MaTeMaTHICCKIX OJTIMITHAT SIBJIAIOTCA TBOPYECKUMH, JTOMYCKAIOT HECKOJIHKO
pPa3/IMIHbIX BApUAHTOB perrennit. Kpome Toro, HeoOX0IMMO OIEHNBATH YaCTUIHBIE TPOIBU-
JKEHUsT B 33/1a9ax (HalpuMep, pazdop OJHOIO U3 CJIYYaeB METOJIOM, MO3BOJIAIONIIM PEINThH
3a/la9y B [IEJIOM, TOKA3aTEeJAbCTBO JIEMMBbI, NCIIOJIB3YEMOIT B OITHOM U3 J0KA3aTEeIbCTB, HAXOXK-
JeHIe MpuMepa W JOKA3aTeIbCTBA OMEHKN B 3aJadaX THUIA «OIEeHKa -+ MpuMep» U T.II.).
Hakomner, BO3MOXKHBI KaK CYIIECTBEHHBIE, TaK U He BJIUSAIONIUE Ha JIOTHKY PAaCCYKJIEHUI
Jornyueckne u apudmerndeckne ommnoku B perreHnsix. OKoHdaTeIbHbIe OAJIBI 110 3a/a4e
JIOJIZKHBI YUUTBIBATH BCE BBIIICIIEPEUYNCICHHOE.

B cooTBercTBHM CO CTaHIAPTHBIME IIPABIIAMI IIPOBEIEHNS MaTeMaTUIeCKIX OJINMIIN-
aJ1 IIKOJIbHUKOB KaXK/Jiasl 3aJiada OlleHUBaeTcs B Iiejioe 4uucjio daJaaos ot 0 mo 7.

CootrBercTBue IIPaBUJILHOCTHU PEIICHN T U BbICTABJISIEMbBIX 0aJ17I0B IIpUBEACHO B Ta6JII/IHe.

Banet | [IpaBusibHOCTD (OMIMGOYHOCTD) pelIeHust
7 [Tosinoe BepHOE perienue.
6—7 | Bepnoe pemenne. Mmerorcess HeOO IbIINE HEJOYETHI, B IIEJIOM HE BJIMSIONINE
Ha peleHne.
5—6 | Pemenne cojiepkuT He3HAYUTE/ILHBIE OMIUOKH, ITPOOETBI B 0O0CHOBAHUSIX,
HO B II€JIOM BEPHO W MOXKET CTATh TOJHOCTHIO MPABUILHBIM
nocJ/ie HeOOJIBINX UCITPABICHU WIN JOMOTHEHMUIA.

2-3 | JlokasaHbl BCIIOMOTATEIbHbBIE YTBEPIKICHUST, TIOMOTAIOIIIE B PEIeHIN 381,
0-1 | PaccMoTpeHbl OT/ieIbHbIE BasKHbBIE CJTydan [PU OTCYTCTBUN DEIeHNUsT
(mim mpu OMMUOOTHOM peIleHun ).
0 Perrienrie HeBepHOe, MPOJIBIZKEHHsT OTCYTCTBYIOT.
0 Pemmenne orcyTcTByer.

Huzke OytyT ipuBe/ieHbl KPUTEPUH K MIPEJIOKEHHBIM 33 [a9aM OJTIMIAAHI (JIOKAThHbIE
KPUTEPHN ), COEPIKAIINe YKAa3aHUs K OIEHUBAHNIO (B OajllaX) HEKOTOPBIX IIPEJII0IAraeMbIX
OIMOOK U YaCTUIHBIX IpoABrKeHuil. Takue jloKaJibHbIe KPDUTEPHUH 110 OTJIEJIHLHBIM 3a1adaM
NMeIOT 00Jiee BBICOKUI MPUOPUTET 110 OTHOIIEHWIO K YHUBEPCAJBHBIM KPUTEPHUSIM.

Baotcro ommemumsb, wmo arboe npasuavroe (!) pewenue ouenusaemcs 8
7 baanos.

Henonycrumo cusiTue 6aJ1jI0B 3a TO, UYTO PEIIeHUE CJIUIITKOM JJIMHHOE, WX 38 TO, YTO
peleHne MKOJbHIUKA OTJNYaeTCs OT MPUBEJICHHOINO WJINM OT JIPDYTUX PENICHUi, N3BECTHBIX
»iopu. [Ipu npoBepke pabOThl BayKHO BHUKHYTH B JIOTUKY PACCyrKJIeHNI yIaCTHUKA, OIEHMU-
BaeTCsl TOJIBKO MaTeMaTHudecKasl IPaBUIbHOCTh, KOPPEKTHOCTD, IIOJIHOTA PeIleHus]; OaJLIbl
HE CHUXKAIOTCS 38 «HEJIOCTATOYHYIO» KPacOTy, ONTUMAJJILHOCTDL PEIICHMS.

OummMnnajgaas padboTa He SIBJISeTCs KOHTPOJILHOI paboTol yIacTHIKA, [T03TOMY JII0ObIe
UCIpaBJieHns B paboTe, B TOM YUCJIe 3a4epPKUBaHe paHee HallnCAHHOIO TEKCTA, He SIBJIAIOTCS
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OCHOBaHUEM JIJIsI CHATHA OaJIJIOB; HEJIONYCTUMO CHsTHE OaJIJIOB B padOTe 3a HEaKKYyPaTHOCTD
3alliCHU PeNIeHuit Ipu ee BbIIOJTHEHUN.

BaJuibl He BBICTABISIOTCA «3a CTapaHue yYacTHHKa», B TOM YHCJIe 3a 3alliCh B pabdoTe
OO0JIBIIIOTO 110 00bEMY TEKCTa, HEe COJEPIKAIIEro IMPOABIKEHUI B PEIICHUN 33 1a4l.

Bce pewenus, ecau He ykazano npomusroe, mpebyrom obocHo8aAHUS.

Ecau pewenus ne cosnadairom ¢ npusedeHHbLMU, YUMATUME 8HUMAMEADHO!

MakcuMaJibHBI 0aJ1JI 3a Bce 3aJaHUd OJUMINaJIbl — 35 0aJlJIOB.

Nezamaunm |1 (2|3 |4 |5 | Becero
Basibr TITVTT|T 35

Pemnienus nu ykazaHus 110 IIpoBepKe

1. Ha cnopmusnom dpecmusane 100 socomuksaccHuros desait 3apadky, 60 8pems Komopot
Kaotcovth masvuuk dea pada kpuknys «/Iodowkals u mpu pasa xpurrys «Ponmanvux!s,
a xaosicdas desoura mpu pasda xpurHyaa «/lodouxals u namo paz xpuxnysa «Porman-
wukly Bedyuyuii nodcuuman, wmo ecezo 222 pasa kpurxnyau <J/lodouxals. A cxoavko pas
kpurxHyau <« Donmanyur!s ¢

Omeem. 344 pa3za.

Pewenue.
Iepsuiii cnocob6. 1lycrs 66110 x Masbankos n 100 —z gesouek. [lo yemosuro 22+ 3(100 —
—x) = 222, otkyna x = 300 — 222 = 78. Takum 06pazom, MaJILIHKOB ObLTO 78, 1€BOUEK
obL10 22, a KpukHyan «Ponranunk!s Bcero 78 - 3 4 22 - 5 = 344 pa3za.
Bmopoti ¢cnocob. Eciau 6b1 ObLIN TOJIBKO MaJIbINKN, TO «Jlomoukals kpukmyan 661 200
pa3, a «Pouranuuk!> — 300 pas3. Kakmast 3ameHa Majibunka Ha JE€BOUKY YBEJINUNBA-
eT KoJm4ecTBO BBIKpUKOB «Jlomoukaly wa 1 (a Beikpuko «@oHTanvmk!»> — Ha 2): pas
BBIKPUKOB «Jlomoukaly 66110 222 (Ha 22 60JIbIINE), TO U TAKUX 3aMeH ObLIO 22, TI09TOMY
BLIKpUKOB «DonTanvynk» crajgo Ha 44 6o/bie, To ecTh 344.

Kpumepuu. ObocHOBAaHHO MOJIyYeH BepHbIN orBeT — 7 OasiioB. [losyuen BepHbIil oTBeT 0Oe3
BepHOro obocHoBaHust — () HaJIIoB.

2. U3 nocéarxa Andpeeso 6 ceno Beperndeeso 00HOBpEMEHHO BVIETANU ABMOMOOUAD U MO-
MOUUKA U €XAAU C NOCTOAHHDLMU cKopocmamy. depesd S0 munym nocae cmapma mo-
mouuk.a doexan do Bependeesa, cpasy passepHyscs u noexas obpammo ¢ npescrets cko-
pocmwiro, a weped 10 mMunym nocae pazsopoma cmpemui edywutl emy Hascmpey a.6-
momobuns. Bo ckoavko pas ckopocmb MOmMouuKkAG 60AbULE CKOPOCTIU ABMOMOOUAA?

Omeem. 3 :2=1,5.

Pewenue. Ormernm Ha nipsimoit Toukn A u B (910 AsjipeeBo u BepenieeBo cOOTBETCTBEHHO),
a Toukoit C' 0603HAYNM MeCcTO X BeTpedn. [I0CKOIbKY MOTOIMKII IIpoexas oTpe3ok AB
3a 50 MuHyT, a orpe3ok BC — 3a 10 munyT, To orpe3ok AC on mpoexas 3a 40 munyt. Tax
KaK aBTOMOOWJIb 1poexas ToT ke orpe3ok AC 3a 60 MUHYT, TO OTHONIEHHE CKOPOCTEi
MOTOIMKJIa 1 aBTroMobmist paBao 60 : 40 =3 :2 =1,5.
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Kpumepuu. Bepubriit orBer 6e3 obocHoBanmns — 2 basuta. «ObocHOBaHME», TOJIyIeHHOE Pac-
CMOTpEHHEM YacTHOTO CIydast (paccTosHmi, cKopocTeil), 6aios He jobasisier. [lorHoe
pertenne ¢ oOocHOBaHUEM — 7 OAJIIOB.

3. Ha docky 3anucaru namypasvrve wucsa a, b u c, cpedu xomopux nem odunarxosur. B
mempadv 3anucanu wucaa 2024 +a — b, 2024 + b — ¢ u 2024 + ¢ — a (umenro 6 amom
nopaodke). Jloxaoscume, wmo 6 mempadu He MO2AU OKA3AMBCA MPU NOCAEOOSAMENLHDIT
HAMYPAAOLHUT wucaa. (Hamypasvrole wucaa Hasvi6aomes nociedosamesvHvlmi, ecal
Kaotcdoe caedyrowsee Ha 1 6oavwe npedudyusezo: nanpumep, wucaa 9, 10, 11.)

Pewenue. Ilycrs B TeTpain BCE »Ke OKa3aiCch TPH MTOCIe0BaATEIbHBIX HATYPAIbHBIX TNCIIA.
O6osnaunm nx kak © — 1, x u x + 1. Torga ux cymma pasna (x — 1) +x + (v + 1) = 3z,
HO 110 ycstoBuio oHa paBHa (2024 +a —b) + (2024 + b —¢) + (2024 +c—a) = 3-2024 +
+(a—b+b—c+c—a)=3-2024. Orciona 3z = 3 - 2024, nostomy x = 2024. Ho
TOI'JIa 9TO U €CTh CPejiHee U3 TPEX 4uces B TeTpaju, To ectb 2024 = 2024+ b — ¢, oTKy1a
b—c=0wumb = c. Ilonyuniu nporuBopeune, Tak KakK I10 yCJIOBHUIO ducjia b u ¢ He
MOT'YT OBITH PABHBIMIA.

Kpumepuu. Ilpusegeno BepHoe g0Ka3aTeIbCTBO — 7 0asioB. «O00CHOBaHME, MTOJIYIEHHOE
pPacCMOTPEHUEM OJIHOTO MJIN HECKOJbKIX YaCTHBIX CJIyUaeB, He IPUHAMAETCA 1 B Dasiax
He OIeHIBAETCSI.

4. Jan mpeyeorvrux ABC. Ha e2o cmoponar AB, BC' u C A coomsemcmeento omme-
muau mouwku F, D u E. Oxasanroco, wmo LFEA = L/DFB, /FDB = ZDEC, a
mpeyeorvhux DEF — pasnocmoponnuti. /oxasrcume, umo moezda mpeyeosvhux ABC
— Mmootce PasHOCMOPOHHUIL.

Pewenue. Ilycte ¢+ = LFEA = ZDFB, y = /ZFDB = /ZDEC. Takxe 3HaeM, 4TO
/DEF = /EFD = ZEDF = 60°. Paccmorpum passépuyrteiit ZAEC = 180° = x +
+ 60° + vy, otkyna  + y = 120°. Torna B Tpeyrosbauke BDF umeem ZDBF = 180° —
—(z+y) = 180°—120° = 60°. Takxke nmeem ZEF A = 180°—x—60° = 120°—x = y. Ho
Torya B Tpeyrosibiuke F'AE naxonum yrou: /FAE = 180° —x —y = 180°—120° = 60°.
Takum obpazom, B Tpeyroabanke ABC Hamm aBa yria 1mo 60°, o3ToMy 1 TPpeTuii yroJ
paBen 60°, a pa3 Tpu yria 1o 60°, To TpeyroJbHUK PaBHOCTOPOHHMUIA.

Kpumepuu. dokazano, uyro x + y = 120° — 2 dasuta. Haiigen oaua u3 yriioB TpeyrojJbHUKa
ABC — emg 2 6asia. Haitjensr (obocHoBaHHO) Bee yruibl Tpeyrojibauka ABC, HO He
cJieJlaH BBIBOJ O BHJIe TpeyroJibHUKa, — o OaJjioB. [loyiHoe pemenne — 7 OaJuios. Pac-
CY2KJeHne, OCHOBaHHOE Ha HEeYKa3aHHBIX B YCJOBUHU 3aa4l JIONYIIEHUSIX — HAIIPUMep, O
BeJIMYIHE YIJIOB T WK Y WK O pactojioxkennu rouek D, F| F' (K npumepy, HCrojb3yercs,
970 cTOpOHBI Tpeyrosibanka D EF napasienbhsr croporam ABC'), — joka3aTebecTBOM
He siBJIseTCsl (YacTHBIN caydaii) u oneHuBaercs B (0 6aslioB.

5. Tpéxanaunoe namypasvroe wucro, nwe codeporcawsee uudpv, 0, Ha306éM NHTEPECHBIM,
ECAU OHO CaMO He JeAUMCA Ha 4, G MaKxce npu 4100010 nepecmanosre €20 yudp nosy-
YAEMCA YUCAO, MaKdce He deadweeca na 4. Hatidume xoruvecmeo unmepecHvs wucen.

Omeem: 283.

Pewenue. Bocrob3yeMest IPU3HAKOM JIeJIMMOCTH Ha 4: unciio abe mesmres Ha 4 Torna u
TOJIBKO TOIJIa, Korya be meqmutes na 4. Jlajee paccMOTPUM, CKOJIBKO HEUSTHBIX D
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MOZKeT ObITh B MHTEPECHOM JHC/IE.
(1) Eciur Bce Tpu 1 pbl HEYETHBI, TO MPH JIOOOH UX TEPECTAHOBKE IOy UINM HEUETHOE
YUCJI0, & TOrIa OHO nHTepecHoe. Ha KaxK1oM 13 TpéX MeCcT MOXKET CTOATH JII00asd 13 MATH
HeI6THRIX 1dp (1, 3, 5, 7 win 9), M03TOMY KOJIMIECTBO TAKIX TPEX3ZHATHDBIX YHCE]T PABHO
5-5:5=125.
(2) Ecin siBe meuérable nndpbl u ofaa 46étHas. [Ipu nepecranoBkax nudp Ha MOCTETHEM
MecTe MOXKeT OKa3aThest Jiubo HeuérHas 1nudpa (1 Torga moydeHHoe YUCI0 He JeTUTCs]
Ha 4), b0 Y6éTHas mudpa — a TOrja YHCJI0 He JEJUTCS Ha 4 TOJBKO B TOM CJIydae,
ecsn 9Ta udpa 4 wim 8. [eiicTBUTEIbHO, €CIn TOCIeIHAA nIudpa 2, a MPeIInoc/Ie IHsist
— meuérHag udpa b = 2k 4 1, To uncio genurcs Ha 4 TOJBKO B TOM CJydae, ecuu b2
JesuTed Ha 4, BOT KaK pa3 B HameM ciaydae nveeM b2 = 100+ 2 = 10(2k + 1) +2 =
= 20k + 12 — nenmres Ha 4. AHaIOTMIHO J1JIsI TTocsIe el udpsl 6. Ecn »xe mocsemsist
nudpa 4, To UnCI0, 06PA3OBAHHOE ABYMsI HOCJIEHIME 1pami, pasHo bd = 10b+4 =
=102k + 1) +4 = 20k + 14 = 4 - (bk + 3) + 2 — ne genmrcsa Ha 4. AHAJOTUYIHO JIJIs
nocsiesiaeit mudpsr 8. TakuM obpazom, YETHON MOXKeT OBITH MUdpa 4 win 8, U KaxKjioe
TaKoe YNCJI0, cojiepxKaliee oany u3 nudp 4 wim 8 u jaBe HedYeTHBbIe UMD, ABIIETCA
nHTepecHbIM. Ecn nepsble JiBe U pbl HEUETHBIE, a TOCAeH 4 NN 8, TO TaKUX JUCeT
oyzaet 5 - 5 - 2 = 50. Ilockonbky uéTHas udpa TakzxKe MOXKeT ObITh U Ha BTOPOM, U Ha
TpeThbeM MecTe, TO Bcero Taknx gmucest 3 - o0 = 150.
(3) Ilycth B gmcse ofHa HedéTHas Iudpa U jaBe Y6THBIe. U3 Mpe bl yInX paccy K IeHui
uMeeM, 9To dérHas nudpa He MoxKeT ObITh 2 nian 6. Ho Torja 9éTHbie udphl JOTKHBI
ObITh 4 min 8, 1 9T JiBe MUdpPHI, OCTABIEHHbIE B KOHIE YUC/A, JAIOT YUCI0, KPATHOE
4. ITosToMy MHTEpeCHBIX Ynce TAaKOrO BUJIa HE CYIIECTBYET.
(4) Ecnu Bce Tpu nudpbl 9€THBIE, TO CPeJN HUX HE MOXKET ObITh 1ndp 4 mwin 8, moromy
a0 uncsa bd n bS npu uérHoil 1udpe b nenarcs Ha 4. [Tosromy 1udpbl MOTYT GBITH 2
i 6 (J1Ba BapraHTa), U KayKJI0€ TaKOe YNCJIO SBJISeTCsI HHTEPeCHbIM. Tak Kak B KayKIblil
13 TPEX pas3psiJIOB MOYKHO OCTaBUTH Udpy 2 wian 6, To Takux uncea 2 -2 - 2 = 8.
CyMmmupyeM HaflJIeHHbIe KOJTUYECTBa NHTEPECHBIX Jrce KaxKaoro Buaa: 125+ 15040+
+ 8 = 283 — 9T0 U ecTb 00IEe KOJTMIECTBO NHTEPECHBIX UNCE.

Kpumepuu. OboCHOBAHHO IOJIyYeH BEPHBIN 0TBET —7 OAJLIOB.
Bepubrit orBeT 6e3 obocHoBaHust — () OaJLIoOB.
Ecau nipu paceMoTpennn Tpéx cjiydaeB U3 aBTOPCKOrO PeIeHns B JBYX U3 TPEX CIydacB
KOJINYECTBO YMCEJI TIOJICINTAHO BEPHO, a B OJIHOM JIOIYIIEHA BBIYUC/IUTE/IbHAA ONINOKA
(IIpu 9TOM BEPHO yKazaHa MOC/Ie0BATEIbHOCTD JeHCTBI) — 5 6aJiioB.
Ecnu mpu paceMoTpennn TpéX CIydaeB U3 aBTOPCKOTO PEIIeHNs B OJTHOM U3 TPEX CIydIaeB
KOJIMIECTBO YUCEJ TOJCIUTAHO BEPHO, a B JIBYX JIONYINEHA BbIYUCIUTEIbHAS OININOKA
(IIpu 9TOM BEPHO yKa3aHa MOCJIE0BATEILHOCTD JeHcTBIiT) — 3 OaJuia.
[Ipu HeBepHOM crtOCODE MMOICUETA B OJHOM U3 CIyUaeB U BEPHO HAilJEHHBIX KOJTMIECTBAX
B JIByX JIpyrux — 2 baJiia.
[Ipn meBepHnoM crocobe MOACYETA B JBYX CIAydadX U BEPHO HallJIEHHOM KOJUYECTBE B
ocTaBieMcss — 1 OaJi.
Ecnn ncnob3oBanbl 63 000CHOBAHNA YTBEPKICHUS, UTO BCE UUCTA, COJEPKAINe OTHY
u3 1udp 4 nan 8 u jaBe HeYETHDBIE UQPDI, 1 BCe TPEX3ZHATHBIE YHCJIa, COCTOANINE TOJTBKO
u3 nuudp 2 win 6, sIBJIAI0TCI NHTEPECHBIMU, TO OAJIIbI 33 9TO HE CHUKAIOTCS.



