XVII MATEMATHYECKAS OJIJUMIIUAJIA UMEHU JIEOHAPJIA DHUJIEPA
Pemtenus 3a1anuii peruoHaJIbHOI0 3TANa U KPUTEPHU OLIeHUBAHMSA, 2 1eHb

6. B nauane 2o0a xasxcoomy uz 150 60uyos nueu cmeuannvix eOuHobopcma dvli npuceoern Homep om 1
00 150. B meuenue cooa o6vi10 npogedeno 149 noeounkos: nepsoco co 6mopuvimM, 6Mopoco ¢ MpemvliM,
eory 149-20 co 150-m. B xonye 2o0a b6vin cocmasiern Cnucok 060Uyos, noOeOUsUUx 60 6Cex NOCOUHKAX, 8
KOMOPbIX OHU Y4aACmME08anu 8 npoweouem 200y. Moenu iy 6 3mom cnucke okazamvcs u 6ce 60uybsl ¢
Homepamu kpamuvimu 17, u éce 60otiyvl ¢ Homepamu kpamuvimu 20? (MeToacoBeT)

OtBet. He mornu. Pemienue. boiinpl ¢ Homepamu 119 = 17-7 u 120 = 20-6 He MOTYT OJJHOBPEMEHHO HaXO0-
JMTHCS B CIIMCKE, TOTOMY YTO MHAYE B MX IMOCTUHKE 002 OHU JIOJKHBI OBUTH OBl TIOOCIHTH.

Kpurepuu. Tonbko orBeT — 0 6an108.

7. B mpaneyuu ABCD ouaconane BD sensemcs ouccekmpucou yena ADC. Ha ocnosanusx BC u AD 6uwi-
opanu mouku X u Y coomeemcmeenno maxum oopazom, umo AX=BD u AY = CD. Oka3zanoco, umo
~«BCD = 130°. Haitoume seauuuny yena AXY. (C. bepios)

OrtBer. 25°. Pemenne. Tak kak AX = BD, ABXD — paBHOOenpeHHas Tparie- CcX B

uus. [Toatomy £XAD = ZBDA = ZBDC. CnenoBarensHo, TpeyroabHUKH AXY %
u BDC paBHBl 1m0 JBYM CTOpOHaM U YIIy MEXIy HHUMH, OTKyJa |
ZAXY = ZCBD = ZBDA = (180°-«BCD)/2 = 25°. D Y A

Kpurtepuu. 3ameueno, uto ABXD — paBHOOenpeHHas Tpamnemys, JaJbHeHIIero coaep areabHoro mpo-
NBYKEHUS HET — 1 Oai.

8. Ha sxpane xanvkynsimopa copum uucino 41. 3a 00ny onepayuro MOJCHO yeenuuums uiu yMeHbUUmb
yucno Ha skpane Ha 33 unu 34. [lpu smom 3anpewjaemcs noayuams yucia, mewvuue 1, u yucna, 6oavuiue
99. Yepes 2025 onepayuii na skpane oxazanocs yucio 50. /lokadxcume, umo 8 HeKOMOpblii MOMEHM HA
okpane ovir0 yucno 67. (U. Pybanos, A. Ky3Heros)

IlepBoe pemenne. HazoBem HaTypanbHble uncia oT 34 1o 66 cpeonumu, a ot 1 10 33 u ot 67 1o 99 —
KpatHumuy. 3aMeTUM, 9TO KaKJast orneparnus, Kpome onepanuu npudasnenus 34 k 33 u Boruntanus 34 us3
67 (Ha30BeM 3TH JIBE ONEPaLH 0coObiMU) TIPEBPALAECT CPEAHEE YNCIIO B KpaliHee, a KpaifHee — B Cpel-
Hee. Ucxonnoe uucio 41 — cpenuee. [loaTomy ecnu ocoObie oneparii He HUCIOIB3YIOTCS, TO MOCIEe
KaX/10l1 HeYeTHOW MO CYeTy olepauuu, B TOM 4ucie u nocie 2025-i, Ha 9KpaHe JOKHO HaXOAUTHCS
kpaiinee yncio. Ho utorosoe uucino 50 — cpennee. 3HauuT, XOTs ObI pa3 OblIa UCIIOJIb30BaHA 0CcO0ast
oriepanus, ¥ iepeJ1 Hel WM rmociie He€ Ha dKpaHe ObuTo uncio 67. Bropoe pemenue. 3aMeTim, 4To mocie
JHOOBIX JBYX CHEJIaHHBIX MOAPS ONepaluii YMciIo Ha SKpaHe Mo MOyJto 67 u3MeHseTcs He boee, ueM
Ha enquHuLy. [locne nepBoii onepanuu oHO OyeT 10 MOAYJI0 67 cpaBHUMO € 7 UK 8, a B KOHIIE JJOJDKHO
cratk paBHbIM 50. Ecim o mytr oHo mipoiinet uepes 0, To 3amava pemena. Eciu ke HET, TO B KaKOi-TO
MOMEHT OHO IOCJI€ JABYX MOCIeI0BaTeIbHbIX onepannil yBenunuutces ¢ 33 no 34. Ho toraa nocie nepBoi
U3 ATHX JIBYX OIEpaluii OHO cTaHeT cpaBHUMO ¢ 0, 9TO 1 TpeOOBaIOCH.

9. Ha docky 3anucanu Heckonvko (bonvuie 00H020) NOCIe008amenbHbIX HAmypaibHulx yucel. Moeno u
MAK CIYYUMBCS, YMO U CYMMA BCeX YEMHBIX 8bINUCAHHBIX YUCEeN — K8AOPAM HAMYPATbHO2O YUCIA, U CYMMA
BCEX HEUEMHBIX BLINUCAHHBIX Yucel — Keaopam Hamypanvhozo yucia? (A. Ky3Henos)

OrBer. He moruio. Pemenne. [Tycts Beinmucano 2K yucern, HaunHas ¢ uyucia N. Toraa onHa U3 IByX yKa-
3aHHBIX B YCJIOBHHM CyMM paBHa S1 = n+(n+2)+...+(n+2k-1) = (n+(n+2k-2))-k/2 = (n+k-1)-k, a apyras
paBHa Sy = (n+1)+...+(n+2k-1) = (n+1+(n+2k-1))-k/2 = (n+k)-k. Eciin xe Boimucano 2k+1 guces, Hauu-
Has ¢ Yucia N, To oJHa U3 cyMM paBHa S = (N+1)+(n+3)+...+(n+2k-1) = (n+1+(n+2k-1))-k/2 = (n+K)-k,
a npyras — Sz = n+(n+2)+...+(n+2k) = (n+(n+2k))-(k+1)/2 = (n+k)-(k+1). B oboux ciyuasx 4acTHOE
S2/S1 paBHO otHOmeHHO (M+1)/M ABYX moOCeI0BaTEIbHBIX HATYpPAIbHBIX YHCeN, Tae M = N+k—1, eciu
Beincano 2K gucen, u m = K, ecau Beimucano 2k+1 gucern.

JlomycTum, Hammuck Takue N u K, ato S1 = U?, Sp = V2, Tie U 1 V — HaTypanbHble uncia. Torma mo mgoxa-
3aHHOMY €CTh TaKoe HaTypanbHOe M, uto (M+1)u? = m v? (*). M0XHO CUHTATh, YTO YHCIA U M V B3aHMHO



IPOCTHl — HMHaye TozeuM U u V Ha ux HOJI, u paBenctBo (*) coxpanutcs. 3nauut, m = tu?. Yucio t
JOJDKHO OBITh JeNHTeNIeM uncia M+1, u Tak kak M 1 M+1 B3auMHO mpocThl, TO =1, mum = u?. AHauo-
rigHo, M+1 = v2. Ho Toraa V2 = U?+1, 4To HEBO3MOKHO NPH HATYPAIBHBIX U U V, OTKY/A H CIeIyeT OTBET.
3ameuanmue. B ciyuae, kora Beinrcano 2K grcen, ecTh 60ee MpocToe aTbTePHATHBHOE I0KA3aTeNIbCTBO.
B stoMm ciyudae Sz = Si+k. IIpm stom Si > 1+...+(2k—1) = k%, To ectb ecim S1=m?, To m > k. Ho Toraa
m? < Sp = m?+k < m2+m < (M+1)2, u Sz He MOXKeT OBITH KBAAPATOM HATYPAJIBHOTO YMCIIA.

Kpurtepuu. Tonsko orBeT — 0 6ann106. JlokazaHo, 4To OTHOILIEHHE IBYX CYMM PaBHO OTHOILEHUIO JIBYX
MOCJIeIOBATEIbHBIX HATYPabHBIX YHCEI, TaTbHEHIIEr0 CO/Iep>KaTeIbHOrO MPOABIKEHHS HET — 3 basuia.
Jloka3aTenbCTBO rOIUTCS TOJIBKO ISt OJTHOW U3 IBYX BO3MOXKHBIX UETHOCTEH KOJIMUYECTBA yhcel — 3 bauid.
Ectb 00a yka3aHHBIX BBIIIE IPOABIKEHUS, JATbHEUIINX COepKATEIbHBIX IPOJABKEHUN HET — 4 baia.

10. Ha cmone cmosm 12 cocyoos, gvicmpoennwvix 8 4 psioa no 3 cocyoa 8 kazicoom. B xadxcowiti cocyo
HAIUmMo HeKomopoe (803MONCHO, HYlle80e) KOAU4ecmeo 800bl. M36ecmHo, Ymo CyMMAapHoe KOIU4ecmeo
8000l 8 KAAHCOOM ps0y pasHo 1 1. Ilpu Kakux 3HaA4eHUsxX o MOICHO YMBEPHCOAMb, YO HA CIOLEe HAUOYMCS
084 cocyoa, KOu4ecmaa 600bl 8 KOmopwvlx omaudaromes we bonee yem na an? (U. bornaHos)

Otsert. [Ipu Bcex o > 1/17. Pemenne. [Tycts Takux cocynoB HeT. [Tyctb ko < ki < ... < ki1 — konudectBa
BOJIBI B COCY/IaX; HA30BEM UHOEKCOM COCYJIa €T0 HOMEP B 3TOM psidy. 3aMeTuM, uto Ko > 0 u ki > oI mpu
I > 1. Cymma Bcex uHaekcoB paBHa 0+1+...+11 = 66, mosToMy HaWAETCS psijl, CyMMa HHIEKCOB B KOTO-
poM He Menbine, yem 17. Torma cymmapHOe KOJHWYECTBO BOJBI B 3TOM psimy Ooisbiie 170, oTKyna
o < 1/17. IToatomy Bce o > 1/17 moaxonsr.

Ecmu pacnpenmenute Bomy mo psmam  kak  13/17+1/17+3/17, 10/17+2/17+5/17, 9/17+8/17+0,
7/17+6/17+4/17, TO KONMMUECTBA BOJIBI B JTFOOBIX IBYX COCYAax OyIyT OTaM4YaThcsi MUHUMYM Ha 1/17. EcTh
U Ipyrue noaoousie npumepsl. [Toatomy Bee o, Menbiue 1/17, He moaxomsT.

Kpurtepuu. Tonpko otBeT — () 6an108. TOIbKO 0Ka3aTEIHCTBO, YTO BCe O, MeHbIHE 1/17, He TOIXOAST
— 2 6anna. Tonbko onenka o > 1/17 — 4 6anna.



