X MATEMATUYECKASA ONIUMNUALOA UMEHU NEOHAPLA SUNEPA

PeleHuns 3agaHui perMoHanbHOro atana, KpUTepumn oUeHKHU, 2 AeHb

6. Ha 6eckoHeyHoU neHme 8birucaHbl 8 rMopsiOke 8o3pacmaHusi 6ce HamyparibHble Yucrna ¢ cymMmol yughp
2018. Kakoe yucro HarnucaHo Ha 225-m mecme? (Metogxomumceus)

OtBeTt. 39...998 (223 geBstkn). PeweHue. Tak kak 2018 = 9-224+2, cambiM ManeHbKUM YNCIIOM C CYMMOW
uncpp 2018 6yget 29...9 (224 pessTkn), a BTOpbIM MO BenuyunHe — yucno 389...9 (223 pesaTtkm) B 223
crnegyrowmx no BenuymHe vmcnax ¢ cymmon umdp 2018 BocbMEpPKa «nyTelecTByeT» U3 Hayana B KOHeL,
psga OeBATOK, KaXabl pa3 cMeLwascb Ha OAMH 3Hak. Yepes 223 wara oHa oKaXeTcs B KOHLE 4ucna, YTo U
[JaéT HaMm OTBeT.

Kputepun. 3a BepHbii oTBeT 5 6assio8, 060CHOBaHWE OTBETA NPU 3TOM OueHuBaeTcs u3 2 6asnsnos, 6annbl
3a 0TBET M 060CHOBaHNE CyMMUPYIOTCS.

Ecnn yyacTHuK obcumtancs n nony4mn HEBEPHbLIN OTBET (C BOCbMEPKOW HE HA TOM MECTE) Npu BEPHOM Xo4e
paccy>xaeHuin, 3a peLleHme MOXHO noctaentb 0o 5 6asnnos.

B paboTe BepHO HanMgeHoO camoe ManeHbKoe Yncio ¢ cymmon umdp 2018, a ganbHenwero NpoaBuKeHNs
HeT: 1 6asn.

7. B nondeHb Bacsi nonoxun Ha cmon 10 ebipe3aHHbIX u3 6ymaau ebinyKrbix 0ecsimuyaofibHUKo8. 3amem
OH 8peMsi om 8peMeHU bparsl HOXHUUbI, pa3pe3ast rno npsiMol 0OUH U3 fiexalux Ha cCmoJsie MHO20Y20/TbHUKO8
Ha 08a u knas oba nosydusuwiuxcs Kycka Hazad Ha cmoi. K nonyHo4u Bacsi npodenan makyto onepauyuro 51
pas. [okaxume, 4mo 8 MOMHOYL Cpedu fexauwux Ha cmosie MHO20y20/IbHUKO8 Oblil mpey20sbHUK Umu
yembipéxyeonbHukK. (V. PyGaHoB)

PeweHune. Tak Kak nocre kaxxgoro paspes3aHus YMCcrno MHOroyrofibHUKOB YBENMYMBAaroch Ha 1, B MOMHOYb
Ha cTone nexan 61 MHoroyronbHuK. [lonycTum, y Kaxaoro n3 3Tux MHOroyrofleHUKOB GbIN0 HEe MeHbLUE NSATH
BepLUMH. Toraa BCero BepLUMH Y MHOrOYrofibHUKOB Ha CTofe B NOMHOYb Ob1no No kpanHen mepe 5-61 = 305.
Ho npu kaxxaom paspesaHnun cymmMmapHoe YNCIOo BEPLUWH YBENMYMBANoCh Ha 2 (ecnun pa3pes npoxoann Yyepes
OBe BepLluHbl), 3 (ecnu paspes Npoxoausn Yyepes ogHy BEPLUMHY U OOHY TOUKY BHYTPU CTOPOHbBI) unn 4 (ecnu
paspe3 Npoxoaun Yepes [Be TOYKM BHYTPU CTOPOH). [NoaTomy obLiee uncno BeplimH 3a 51 paspesaHue
MOrfo yBenuuuTbca He 6onblue, Yem Ha 51-4 = 204, n NOTOMYy CyMMapHO€ YMUCMO BEPLUUH B NOMHOYb He
npesocxoansnio 100+204 = 304. lNMpoTtuBopeune.

Kputepun. HangeHo Tonbko obLiee 4MCro MHOFOYroflbHMKOB B MOSHOYb, APYrUX NPOOBWMXKEHUN HET:
0 6annos.

3amMeyeHo, 4TO Kaxgoe paspesaHune yBenuuMBaeT YMCIOo BEpLUMH (MM CTOPOH) He Bornee, Yyem Ha 4,
JanbHenwero NpoaBwkeHust HeT: 1 6arrn.

[okasaHo, 4To obuiee 4Mcno BepLnH He npesocxoanTt 304, ganbHenwero NnpoaBmxeHnsa HeT: 2 6arnna.

8. Ha 6uccekmpuce AL mpeyzonbHuka ABC ebibpaHa mouyka D. A
HN3eecmHo, ymo ~BAC = 2a, ~ADC = 3a, ~ACB = 4a. [Jokaxxume, 4ymo
BC+CD = AB. (A. Ky3HeLoB)

PeweHue. Ha npogomkeHun otpeska BC 3a Touky C BbibepeM Touky E Tak,
yto CD=CE. Torga ZACD = 180°-«DAC-ZADC = 180°-4a = ZACE.
CnepoatenbHo, TpeyronbHukn ACD n ACE paBHbl N0 ABYM CTOPOHaM U ),
yrny mexay Humun, noatomy LAEC = ZADC = 3a n LCAE = ZCAD = a. B L c E
3ameTum, yto /BAE = /BAC+/CAE = 30 = ZAEB. Takum obpasom, TpeyronbHuk ABE paBHoGeapeHHbIn
n AB = BE = BC+CE = BC+CD.

9. Ha knemyamodu 6esol 0ocke pasmepom 25x25 KnemoK HECKOMIbKO KIIemOK OKpaweHo 8 YEpHbIU usem,
npuy4ém 8 Kaxxdol cmpoke u Kaxdom cmornbue okpaweHo poeHO 9 Kriemok. [Npu Kakom HaumeHbwem K
3a8e00MO MOXXHO nepekpacums kK Kinemok 8 besnbit ygem makum o6pa3om, Ymobbl Hesb3s Obifo 8bipe3ampb
yépHbIl keadpam 2x2? (C. bepnos.)

PeweHue. OyeHka. 3ameTum, 4TO ecnn B CTPOUKE 3akpalleHOo 9 KNeToK, TO MOXHO NepeKkpacuTb YeTbipe 13
HUX Tak, YTOObl HMKAKME ABE 3aKpalUueHHble KNeTKM He Obinn coceaHnmun: 4OCTaTOvHO nepeHymepOBaTb
3aKpalleHHble KIeTKU crieBa HanpaBoO WU MepekpacuTb KNeTKM ¢ YETHbIMU HOMepaMmMu.
Ecnn coenaTb Takve nepekpaluMBaHus cO BCEMU YETHBIMU CTPOKaMu, TO NepekpacuTcs
48 kneToK 1 He ByaeT 3aKkpalleHHbIX KBagpaToB 2x2, NOCKOSbKY He ByaeT ABYX COCeqHMX
3aKpalleHHbIX KNeToK B 04HOW YETHOW CTPOKe. T REa n

lMpumep.  3akpacum  pacnonoXeHHble  BAOMb  [MaBHOW  AuMaroHanu |- -
HenepecekarLmMecs KBagpaTbl: NEPBbIA CO CTOPOHON 9 1 ABaA CO CTOPOHOW 8 — N KNETKN,  Hotti—— 1
pacrnonoXeHHble MO Hes3akpalleHHOW [NnaBHOW AuaroHanu kBagpaTa 16x16,




cogepxauero kBagpaTbl 8x8. Torga Ha gocke MOXHO OyaeT BblgenuTh 48 He nepecekalowmxcsa KBagpaToB
2x2, BCe KNeTKM KOTOpbIX 3akpalleHbl. [1o3ToMy B 3TOM npuMepe Hafo nepekpacuTb He MeHee 48 KIeTok.
Kputepun. Tonbko otBeT 48, 6e3 npumepa u oueHkn: 0 barsios.
OTBeT ¢ NnpuMepoM packpacku 6e3 oueHku: 3 basna.
OueHka < 48 6e3 npumepa packpacku: 4 basnna.
10. Jokaxume, 4mo cyujecmeyem HamypasbHoe 4qucio n, 6onbwee 10*°°, makoe, ymo cymma ecex
rnpocmaeix Yucer, MeHbWux n, 3aumMHo ripocma c n. (P. Canumos)
PeweHune. O603Ha4Mm vepes S(n) cymmy BCEX NPOCTLIX YNCES, MEHbLUMX N. 3aMeTUM, 4YTO

S(n) < 142+...+(n-1) = n(n-1)/2 < n(n-1) (*).
PaccmoTpvm ABa nocrnegoBaTenbHbIX NPOCTLIX Yncna g > p > 10'%°. JonyctM, S(p) He B3aMHO NPOCTO C
p, a S(q) He B3anmHO npocTo ¢ . Torga S(p) genutca Ha p, a S(q) aenutcsa Ha g. MNyctb S(p) = kp. U3

HepaBeHcTBa (*) BbiTekaeT, 4To k < p—1. Torga, Tak kak S(q) = S(p)+p = p(k+1), n S(q) aenutca Ha g, UMeem
k+1 > g. Ho k < p—1 < g—1. lNpoTuBopeuue.



