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2021 1. (5 6annoB) Koa 3amka cocTouT n3 Tpéx undp. MeTs nonbitancs
ero nogobpate u nonpoboBan kKomGuHaumnm 512, 317, 587.
Okasanocb, 4YTO B KaXXAOM BapwaHTe OH BEpPHO Habpan poBHO OAHY
undpy. Kakon kop y samka?

OTtBeT: 382.

PeweHue: Npegnonoxum, 4To nepsas uudpa koga pasHa 5. Torga Bo BTOpor KOMBUHaLMK
MeTa mor BepHO HabpaTb undpy 1 unm 7. Ho B ntobom mn3 atux cnyvyaes nmbo nepsas, nmbo
TpeTbss KOMOUWHauus cogepxana ©Obl He MeHblle [BYX COBMAAEHUW C KOOOM, 4TO
NPOTUBOPEYNT YCNoBuio. AHanorM4YHoO AokasblBaeTcs, YTO BTopas uudpa koga He pasHa 1, a
TpeTbs He paBHa 7. CrnegoBaTtenibHO, B NepBon KoMOmHauuu NeTsa npaBunbHO Habpan undgpy
2, BO BTOpou — undppy 3, a B TpeTben — undpy 8, To eCTb 3aMOK UMeeT Ko 382.

2. (5 6annoB) Ha cemun kaptouykax HanucaHbl uYucna 4, 6, 8, 10, 12, 14, 16. lNepBbIn
MaTeMaTuK B3SN He rnsgs TpU KapToykn, a BTopon — ABe. [MoCMOTpeB Ha CBOM KapTOYKM,
nepBbIN ckasan BTOPOMY: «f 3Hal, YTO CymMMa 4MCen Ha TBOMX KapTOuKax OEenuTCA Ha 4».
Kakne uncna HanmcaHbl Ha KapTo4Ykax NepBOro Matemartuka?

OTBeT: 6, 10, 14.

PeweHune: Bce yncna Ha KapTodkax YETHbIE M Cpeau HUX 4YeTblpe uucrna gendarcs Ha 4, a
ocTarnbHble TpU AarT Npu geneHun Ha 4 octaTtok 2. [Npn 3TOM nepBbin MaTeEMaTUK TOYHO
3Han, 4YTo BTOPOMY OOCTanuCb Yuicna, darolme OOVHaKOBble OCTaTKM Npu AeneHun Ha 4.
CnepoBaTtenbHo, OH 3abpan cebe Bce KapTOukM C OPYrMMM OcTaTkamu, TO €eCTb emy
AOCTanucb TPU KapTOYKM C Yncnamm, JaroWwmmMm oCcTaTok 2 Npy geneHmn Ha 4.

3. (7 6annoB) 3a KpyrnbiM CTOIOM CUAAT BOCEMb LUKONBHWUKOB. Y BCEX pasHOE KONMYEeCTBO
MUPOXHBbIX. Y KaXKOOW napbl CUOALLMX PAAOM KONMMYECTBO NMUPOXKHBLIX OTNMYaeTCs Ha 3 Unu Ha
4. Ha kakoe Hambornbluee 4MCro MOXET OTNNYaTbCA KONMYECTBO MUPOXHBIX Y CUAALMX HEe
psgom?

OtBeT: 15.

PeweHue: PaccmoTpum nioObix ABYX WKOMbHUKOB A u B, cmadwmx He psgom. OHu
pas3buBaloT Kpyr Ha ABE rpynmnbl, B OOAHOW U3 KOTOPbIX HE Bonee Tpéx yenosek. [lobaBmB K
3TOW rpynne LWKONMbHUKOB A 1 B, nonyyum rpynny He 6onee 4em 13 NsaTu YeroBeK, B KOTOPOK
pPa3HOCTb MeXOy KONIMYECTBOM MUPOXHBIX Y KaxdblXx ABYX cocefen He npeBocxoauT 4.
3Ha4nT, YNCro NUPOXHLIX Y A 1 B He MoxeT oTnnyatbes 6onee yem Ha 4-4 = 16. Npun atom 16
OHO MOXeT BbITb paBHO TOSbKO B CriyyYae, ecrnv Mexay HUMKU C KaXOoW CTOPOHbI CUAUT No Tpwu
yernoBeka M Yy KaXOow napbl cocefen YMCIo MUPOXHbIX OoTnndaeTca Ha 4. Ho Torga y
HEKOTOPbIX LLIKOSTbHUKOB MOPOBHY MUPOXHbLIX, YTO NPOTUBOPEYUT ycrnosuo. CrnegoBaTteribHoO,
pPa3HOCTb HEe MOXeT ObiTb paBHa 16. A BOT 15 moxeT ObITb, HaNpUmep, ecnv KonudecTtsa
NUPOXHbIX Y LUKONbHUKOB paBHbl (Npu o6xoae no kpyry) 0, 4, 8, 12, 15,11, 7, 3.



4. (9 6annoB) Ha nnockoctn gaHbl 20 NpsiMbIX, Cpean KOTOPbIX HET napannenbHbiX. POBHO
CeMb M3 HUX rnepecekarTca B TOYKe A, POBHO MATb — B TOYKe B, poBHO Tpu — B Touke C, a
ocTasbHble NpsIMble NepeceKkatnTca ToSbKO No ABe. CKOMbKO BCEro TOYEK nepeceyeHns y aTux
NPsMbIX?

OtBeT: 159.

PeweHue: Ecnn 66l NpsiMble nepecekanncb TONbKO NO ABe, TO Y HUX 6bino 6bl 20-19:2 = 190
Toyek nepeceveHusi. OgHako B Touke A nepecekaeTcs 7-6:2 = 21 napa npsMblX, B To4ke B —
5-4:2 = 10 nap, B Touke C — 3-2:2 = 3 napbl. N3-3a 3TOr0 KONNMYECTBO TOYEK MEpeceveHns
cTaHoBUTCA MeHbLle Ha 20 + 9 + 2 = 31, noaTomy OHO paBHo 190 — 31 = 159.

5. (10 6annoB) B nomeLleHUN Tpn KOMHaTLI, B NepBOM U BTOPOW KOMHaTax Haxogutcs no 10
YesioBEK U CKOMbKO-TO YefioBEK B TpeTben KOMHaTe. [locne Toro Kak O4nH YernoBeK nepeLuén
13 NepBon KOMHaTbl BO BTOPY, OOAMH YeroBeK — U3 BTOPOW B TPETbIO, N OOMH YeroBeK — U3
TpeTben B NepBylo, CpeaHUn BO3pacT fogen B NepBoM KOMHaTe yBenuuuncs Ha 1 roa, BO
BTOPOW — yBENUUUIICA Ha 3 rofda, a B TpeTben — yMeHbLlumncs Ha 5 net. CKonbko nogen B
TpeTben KoMHaTe?

OtBerT: 8.

PeweHue: [Nocne nepexogoB KONMYECTBO MOAEN B KaXXO0M KOMHATE OCcTanocb NpexHum. MNpu
3TOM CpeaHui BO3pacT foher B MNepBOM KOMHaTe yeenuuuncsa Ha 1 rog, noatomy wmx
CyMMapHbI Bo3pacT yBenuuunca Ha 10 net. AHanorm4yHo CyMMapHbIA BO3pacT nogen BO
BTOpon koMHaTe ysenuuuncs Ha 30 net. Tak kak obwwmin BO3pacT Nogen BO BCeX TPEX
KOMHaTax He U3MEeHUNCs, TO B TPETbEN KOMHATE CyMMa BO3pacToB yMeHbLumnack Ha 10 + 30
= 40 net. lNo ycnoBuio cpegHUM BO3pacT B 3TOW KOMHATe YMeEHbLUUSCS Ha 5 neTt, a 3To
o3HadaeT, YTo TamMm HaxoguTtcs 40:5 = 8 yernoBsek.

6. (11 6annoB) B 3anncu LWecTn3Ha4YHOro Yncna ectb Bce undpsl ot 4 o 9. MNpu aTom vncno,
obpasoBaHHOE NepBbIMU ABYMS LMdpamMu 3TOro Y1cna, KpaTtHo 2, NepBbiIMU TPEMS — KpaTHO
3, NepBbiMU YeTblpbMS — KpaTHO 4, nepBbiMU MATbHD — KpaTHO 5, BCE& 4UCNO KpaTHO 6.
Hangute Bce Takme 4yucna.

OTtBeT: 789654 1 987654.

PeweHune: AcHo, 4TO Ha NATOM MeCTe B UCKOMOM 4uchie CTOUT uudpa 5, YéTHble umndpbl
CTOSAT Ha YETHbIX MecTax, a HEeYE€THble — Ha HEYETHbIX. 3HAYUT, HA NEPBOM U TPETbEM MecTax
CTOAT umdpbl 7 1 9 B HEKOTOPOM nopsaake. Utobbl YNCMO M3 NepBbIX TPEX LNdP AENMNoCh Ha
3, BTOpas umndpa gomkHa gasatb Npy AeneHun Ha 3 OCTaToK 2, T.e. TaM MOXET OblTb TONbKO
8. Ha yeTBépTOM MecTe JormkHa CTOATb Lngpa 6, NOCKOSbKY YNCO, OKaHYMBaKLeecs Ha 4 n
KpaTHoe 4, He MOXEeT UMEeTb HEYETHYI npeanocnegHioo undgpy. CnegosartensHo, umdpa 4
MOXeT ObITb TONbKO NocrneaHen, oTkyaa nonydaem oba BapuaHTta, ykasaHHbIX B oTBeTe. Jlerko
NPOBEPUTb, YTO OHU YAOBMETBOPSIOT YCIOBMIO.

7. (11 6annoB) Y [ena Moposa ectb 73 nogapka — KOHQETbI, LWOKONaAKM U MaHO4apPVHbI.
KonnuectBo koHdeT 6Gonblie, 4eM YABOEHHOE KOMMYECTBO LUOKOMNAAOK;, YTPOEHHOE
KONMMYECTBO LUOKONaAoK Gonblue, YeM y4eTBEPEHHOE KONMYECTBO MaHOAPWHOB; YTPOEHHOE
KONMMYEeCTBO MaHOapuHOB Gorblue konuyectBa koHdeT. CKONMbKO MOLAPKOB KaXaoro Buaa y



Hena Moposa? B oTBeTe nepedncnnte 4yepes 3anaTyr0 KONMUYECTBO KOHAET, LUIOKONadoK u
MaHOapWHOB.

OTBerT: 40, 19, 14.

PeweHue: NMpegnonoxum, YTo KONMYECTBO MaHAapuHOB He 6onbuwe 13. Toraa M3 TpeTbero
yCrnoBus nony4aem, 4To KoHdeT He Gonblwe 38, a nocne 3Toro U3 NepBoOro yCroBUs — 4TO
Lokonagok He Gonblwe 18. B atom cnydvae y [lega Moposa Bcero He 6onee 69 nogapkos, u
Mbl NpPUXOOMM K npoTmBopeunto. Ecnu xe MaHgapuHOB He MeHble 15, TO LOKONagok He
MeHble 21 13 BTOPOro ycrioBusi, a KOH(MeT He MeHblle 43 M3 NepBOro ycroBud, U CHOBa
nosiy4aem npoTmeopeyne.

Takum obpasom, KONMYecTBO MaH4apuHOB paBHO 14. Torga u3 BTOPOro ycrnoBusa crnegyert, YTo
LIOKoNaaok He MmeHbwe 19. Ecnm ux xotsa Obl 20, TO KOHET He MeHbwe 41 13 nepBoro
YyCroBUS, a 9TO ONSATb NPOTUBOPEYNT TOMY, YTO ObLLee YNCMO NOAApPKOB paBHO 73. 3HauuT, y
Hena Moposa 19 wokonagok n 73 — 14 — 19 = 40 KoHQeT.

8. (13 6annoB) Baca pacctaBun BAOSb OKPYKHOCTU Lndpbl 3 U 7, Npu 9TOM TPOEK BABOE
oonblue, yem cemépok. 3ateM, 06Xoast OKPY>XHOCTb MO YacoBoKW cTpernke, Bacs Bbinncan Ha
NNCTOK BCe [ABY3HaudHble uncna ua cocegHux umdgp. Okasanocb, YTO COCTaBHbIX YMCEN OH
Bbinucan BTpoe O6onblle, 4eM npocTbiX. YemMy paBHa HauMMeHbllas BO3MOXHas CyMMma
paccTaBreHHbIx Bacei Ha oKpy>XHOCTU umdp?

OtBeT: 104.

PeweHue: Tak kak Tpoek BABOe Oonblue, YeM CEMEPOK, TO obLiee KoOnM4YecTBO UMp Ha
OKpYXHOCTM KpaTHO 3. OHKM pasbuBatoTcs Ha rpynnbl NOAPSS MOYLUMX OOUHAKOBbLIX UUdp.
[iBy3aHayHoe 4ucCro, cTosiuee Ha CTblke ABYX rpynn, paBHo 37 unu 73, TO eCcTb B nobom
crny4ae npocTtoe, a LenvkoM nonagawoLlee B O4HYy rpynny — cCOCTaBHOE, NMOCKOMNbKY paBHO 33
unn 77. Mpn obxoae OKPYXHOCTM MO YACOBOW CTperike MepexofoB OT rpynn C TPOMKaMKU K
rpynnam CeMEpPOK CTOSIbKO e, CKOJIbKO U OT CEMEPOK K TpOMKam. 3HauyuT, NPOCTbIX Yncen
Bacs Bbinucan 4€THOe KONMYeCTBO, a COCTaBHbIX NPy 3TOM B 3 pa3a 6onblue, noaTomy obLiee
KONMMYeCTBO BbINUCaHHbIX Yncen genutcs Ha 8. Ho ABy3HauHbIX YnCen CTOSbKO Xe, CKOSbKO U
umdp, NO3TOMY KONMYECTBO UMp Toxe kpaTHO 8. CnegoBaTtenbHO, LMMP Ha OKPYXXHOCTU He
MeHbLUe 24, N3 HUX TPoeK He MeHblue 16, a ceMEépoK — He MeHblle BocbMU. [pumep ¢ 24
umcppamn nerko ctpoutca: 3737 33333333333333777777,cymma umdp npu
3TOM paBHa 3:16 + 7-8 = 104.

9. (14 6annoB) B BbiNyknoMm 4eTblipéxyronibHMke ABCD 6uccektpucbl yrmos A mn B
nepecekarTcs B cepeauHe ctopoHbl CD, a yron C paBeH 72°. HYemy MoXeT ObiTb paBeH yron
D?

OtBeT: 72° nn 108°.

PeweHue: O6Go3Haumm cepeanHy CTOpoHbl CD uyepe3d M. Tak kak Toyka M nexut Ha
Obuccektpuce yrna A, TO OHa paBHoydaneHa oT npambix AB n AD. AHanorm4yHo oHa
paBHoygarneHa ot npsmbix BA n BC. lNoatomy ecnv u3 M onyctute nepneHaukynapbel MK n
ML Ha npsmble AD n BC COOTBETCTBEHHO, TO OHM OyayT paBHbl. Torga NPSIMOYrosibHble
TpeyronbHukn MKD n MLC paBHbl N0 KateTy n runoteHyse. CnegoBaTenbHO, paBHbl U UX YIbl
MDK n MCL, a aTto o3Ha4aeT, 4To yron D yeTbipéxyronbHuka ABCD paBeH nnbo yrny C, nuéo



CMEXHOMY C HUM (B 3aBMCMMOCTM OT TOrO, Kyga nonanuv OCHOBaHus nepneHankynspos MK un
ML — Ha CTOpPOHBbI YeTbipéxyronbHuka ABCD nnu Ha nx npogosrmkeHus).

10. (15 6annoB) B mapadoHckoM 3abere yyacTHWkaM 6binv BblgaHbl CTapTOBble HOMepa —
nocrnegoBaTenbHble HaTypanbHble Yncna, HaumHas ¢ 1. Mo ntoram 3abera okasanocb, YTO Y
KaXkgoro yyacTHMKa CymMMa CTapTOBOro HOMepa U 3aHATOro MM MecTa paBHa nmbo 21, nubo
22, nnbo 23, Npuyém BCe 3TU TPU CyMMbl NPUCYTCTBOBANM (HUKaKMe ABa Yy4acTHMKA He
Aenunun ogHo 1 1o e MecTo). CKONbKO y4aCcTHMKOB MOrfo ObITh B 3abere?

OtBerT: 21.

PeweHue: Ecnn yyacTHukoB He Gonee 19, TO yyacTHUK C¢ HOMepoMm 1 umen 6bl cymmy
CTapTOBOro HOMepa 1 3aHATOro MecTa MeHblle 21, YTO NPOTUBOPEYUT YCrOBUIO. AHANOrMYHO
NpUXoauM K NMPOTUBOPEYMIO B Criyyae, ecrniv y4acTHUKOB Bonblue 22, pacCMOTPEB y4acTHUKA C
HanbonbLIMM CTapToBbIM HOMepPOM (y Hero cymma 6yaet 6onbwe 23). Ecnu yvyactHukos 20,
TO Yy4YaCTHUK C HOMepoM 1 Mor 3aHATb Tornbko 20-e mecto u umen 6ol cymmy 21. Torga
Y4aCTHUK C HOMEPOM 2 MOrT 3aHATb Torbko 19-e mecTo (20-e yxxe 3aHATO) U ero cymma Toxe
Obina 66l paBHa 21. MNpogomkasa aTn pacCyxaeHus, noslyvymm, YTo y BCEX Yy4aCTHUKOB CyMMa
MOrfa paBHATLCSA TOMbKO 21, XOTA MO YCNOBUIO BCTPETUIUCL BCE TPU CyMMmbl 21, 22 n 23.
AHanornyHo paccmartpuBaeTcs crnyyaun, Korga y4acTHUKOB 22 — Torga y Bcex bbina obl cymma
23.

Taknm obpasom, B 3abere Mor y4acTBoBaTb TONbKO 21 cnopTCMeH. Takoe BO3MOXHO, ecnu,
Hanpumep, y4acTHUK ¢ Homepom 1 3aHsan 20-e MecTo, y4acTHUK C HOMepoM 2 — 21-e MecCTo, a
ocCTarbHble YY4aCTHUKW PacronioXUNNCL Tak, YTO Yyem Bonblue CTapTOBbIN HOMEpP, TeM BbilLE
3aHATOE MecCTO (TO eCTb Y y4acTHUKa ¢ Homepom 3 — 19-e mecTo, ¢ HoMepom 4 — 18-e MecTo,
..., CHomepom 21 — 1-e mecT0). Torga y yyactHmka ¢ Homepom 1 cymma paBHa 21, ¢ HOMepom
2 — cymMma 23, a y BCex ocTasibHbIX — Mo 22.



