XXXIII Kuposckast JIMIII e Burniknib, 3-28 utorst 2017 roja e 7 Kjacc

JakounTe/ibHAd oJmMInaaa. Pemennd

24 uonsn
JloBBIBO/I

1. Aiinap Nanaposud mpoBoan/1 pa3dop JJist TPEX MIKOJIBHUKOB. [1epBhIil MKOJBHUK YCIBIIIA PEIeHne
15 3as1a1 u 3acHyJI 70 KOHIIa pa3bopa. Bropoii mkoJbHUK yebimar 12 3a1ad u 3acHyJ/I 10 KOHIa pa3bopa,
a TpeTuit — Bcero 7 u Takxke ycHy/a. OKazajoch, 9TO OJMH U3 MKOJHHUKOB IIPOCIAJ] B TPU pa3a OoJIbIie
3aJ1ad, YeM JIpyroif. A CKOJIBKO 3a/a9 MPOCIa/l OCTABIIUICS TKOJTBHUK !

OtBert. 7. Pemenue. [lycts Bcero Aiinap Mnaposut pacckazan 15+ x 3amaq. Torma mepBoIil IIKOJTBHUK
IpocHaJI & 3aJ1a4, BTopoit — =+ 3, a Tpetuit — x + 8. [lo yc0BuIio, 01HO U3 3TUX YUCET B TpU pasa OoJIblIe,
gem jipyroe. [osydaem onHo u3 Tpex paseHcts 3z = x + 8, 3z = x + 3 wm 3(x + 3) = = + 8. U3 Hux
pelleHne B MeJIbIX YUCjIaX UMEET TOJIBKO IepBoe, OTKy/Ia & = 4, 3HAYUT, OCTABIIHUICS ITKOJHLHUK MPOCIIA
4+ 3 = 7 3amau.

2. Jlan xneryarsiii KBajpar 2017 x 2017. MoxkHO i1 3aII0JTHUTH BCE KJIETKU KPECTUKAMU U HOJTUKAMK
TakK, YTOOBI KaxKJIbIil KPECTUK I'PAHUYNII II0 CTOPOHE POBHO € OJHUM HOJIUKOM, a KasK/Iblii HOJTUK — POBHO
C OJIHIM KPECTUKOM?

OtBer. Her, nenb3s. Pemenne. Ecin 3amosinenne cymecTByer, TO Bce KJIETKH pa30MBaIOTCS Ha HapbI
COCEJIHUX, B OJTHOI U3 KOTOPBIX CTOUT KPECTHK, & B JIPyroit — HoJIMK. Ho Bcero KjieTok B KBaJipaTe HEUETHOE
KOJIUIECTBO, 3HAYUT, TAKOE HEBO3MOXKHO.

3. B tpeyropuuke ABC mequana, TpoBejIéHHAs U3 BEPITUHBI A, B YeThIpe pa3a MeHbIe CTOpoHbl AB
u obpasyer ¢ 31oit croponoit yroa 60°. Haiinure yron ZBAC.

Otser. 150°. Pertenne. O6o3naunM Meauany u3 Bepiiuabl A gepe3s AM,
cepeqnay AB — depe3 D, a cepequny AD — uepes E. Torma u3 ycioBus
cnenyer, uro AE = %AB = AM, xpome Toro, LZEAM = 60°, mosromy
TpeyrosbHUK K AM — paBHOCTOPOHHMIA.

Buaunt, /DEM = 120°, kak cmexubiit ¢ yrom B 60°. [dasee,
EM = AE = DEFE, nosromy tpeyroibauk DEM — paBHOOeIpEHHBIN, 1
ZEDM = 30°. Cmexubiit ¢ uum ZBDM = 150°. C apyroit CTOPOHBI, 3TOT
ke yron pasen ZBAC, tak xkak DM — cpejnsisi JIUHUST TPEYTOJIbHUKA
ABC, n ona napaJsensaa AC.

4. Ha jiocke Hammcanbl B P JIeCATh HATypaJabHBIX duces. V3BecTHO,
YTO KarKJI0€ YUCJIO OOJIBITNE MPEJBbIIYINEro U JEJUTCA Ha OJHO U3 IPEJIbl-
JYIIUX, IepBoe uncjio 6oJibie 1, a cymma Bcex dmces paBHa 275. Kakue
YHCIa HAIIMCAHBI Ha JIOCKe?

Otser. 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55. Pemenue. /13 ycnoBusi «KazK10€ 9UCJIO JICJTUTCS Ha, OJTHO
U3 MPEJIBLIYIIIX» CPa3y CJEAyeT, 9TO BCe YUC/Ia JIeJATCd Ha IEePBOE YUCI0 N. Torjaa m cymMMa BCeX TUCET
nenTed Ha n. HanMmenbimnuii gqeurens uncia 275, He paBublit 1, paBen 5. [loaTomy HanMenbIee 3Hadenmne
7. paBHO D.

Hayiee 3aMeTHM, 9TO KarKJI0€ IOCJIEIYIONIee YUCI0 XOTd Obl Ha n OOJIbINE MPEIbIIYIIEero, a 3HAUUT
MHUHUMAaJIbHAas CyMMa BCeX duces paBHa n + 2n + ...+ 10n = 55n. Ilpu n = 5 sra cymma pasHa 275, B
IIPOTUBHOM CJIydae — Ooibltie. Bojiee Toro, 9Tobbl JOCTUTAIOCH PABEHCTBO, KaXKJI0€ U3 YUCE]T B TOUYHOCTU

paBHO n, 2n, 3n, ..., 10n cOOTBETCTBEHHO, OTKY/la U OTBET.

5. Kaxkprit n3 38 norryraeB 3aBa3aJ1 Ha yJaBe 110 OJIHOMY y3J1y. K cjloKuTh yj1aBa BIBOE WK BTPOE,
TO KaKJIbIfl y3es1 1omajeT POBHO Ha OJUH Jpyroil. /lokakuTe, 4TO eciu yJaBa CIOKUTH BIIECTEPO, TO
KaKO-TO y3esI IomaIeT Ha CIuo.

Pemenue. I[lycts y3161 A 1 B Hak/a pBalOTCA JIpyT HA JpyTa MpH CIOXKeHuu yiaasa Brpoe. [lycrtb
CUMMETPHYHBIE UM OTHOCUTEIHLHO cepeiuHbl y3ibl — 310 A’ 1 B’. OueBnaHo, 4To nipu ciaoxenuu Brpoe A’
u B’ coBnasator. 3amMeruM, 9TO BCe Y3JIbI HE MOI'YT pa3bUTHCsI Ha TaKKMe YeTBEPKHU, TaK KaK UX KOJUIECTBO
ne nesurcd Ha 4. [losTomy Kakue TO /iBa U3 JJAHHBIX y3JI0B COBHAJM. Be3 orpanudenus: oOITHOCTH IIYCThb
A cosnag ¢ gpyrum yzsiom. OH He Mor coBnacTh ¢ A’ Tak Kak Torsa ObL1 ObI pOBHO Hocepeune. [lycrs A
coBniast ¢ B'. Pazjenum yiaBa Ha TpHU paBHbIE JacTH. 3aMeTUM, 9TO A He MOKeT HaXOIUThCsI BO BTOPOI
TPeTHu, TaK KakK WHade B HaXoanWTcss TaM Ke W OHU He HAJOXKUJIUCh Obl TIpU cyioxkennu Brpoe. Ecam A
HAXOJUTCST B [epBOil Tpetw, To B orcrour or A Ha paccroghuu 2/3 ynapa, 94TOObI OHH COBIAJU TIPH
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ciaoxkennn BTpoe. A Tak kKak A m B CHMMETPpUYIHBI OTHOCUTEIBHO CEPEeIUHBI, TO, 3HAYNT, A OTCTOUT Ha
paccrosinuu 1/6 or Kpasi yjiaBa.

BriBo/1,

6. B pasnobenpennom tpeyronbauke ABC ¢ ocnoBannem BC' mposenena ouccexkrpuca BL. Ha BC
BBIOpaHa TouKa [), a Ha OokoBOi croporne AB — touka F Tak, uro AE = %AL = C'D. [lokaxkurte, 910
LE =1LD.

Pemenue. Ormernm Touky N Ha cropoHe AB Tak, 4robbl pamas LN
obu1a napaJsenbua BC. Torma n3 paBeHCTBa HAKPECT JIEXKAIIUX YIVIOB U
yriioB ripu ouccekrpuce umeem /NLB = ZLBC = ZNBL, Tto ectb Tpe-
yrosibHuK BN L — paBHOOepeHHbIi. B cujty cuMMeTpuyHOCTH KAPTUHKHI
NB =LC u AN = AL, 1o ectb E — cepenunaa AN.

Hautee, nz napasutesibnoctu LN u BC' u paBHOOEIPEHHOCTH TPEYTOJIb-
nuka ABC' crenyer pasenctso ZANL = ZABC = ZLCB. U3 ycioBus
paBeHCTBa Tpex oTpe3koB nmeeM N E = %AN = %AL = C'D. ITosromy Tpe-
yroapaukun LDC u LEN paBHBI 110 IByM CTOPOHAM U YIVIy MEXKJIy HUMU,
suaunt, LE = LD, 1aro n TpeboBaIoCh.

7. Kakoe nambosibiiiee 9ncjio KJIETOK MOYKHO OTMETUTH Ha KJIETYATOM
jocke 300 x 300 Takum obpazom, 9To0bI I JIFOOOro m > 1 B J11000M KBajipare m X m ObLIO OTMEYEeHO He
60J1ee TOJIOBUHBI KJIETOK !

Otset. 40000. Pemenne. Ouerka. Jlokaxkem, aro MoxkHO oT™MeTuTh He 60s1ee 40000 keTok. Pazobbém
kBa ipaT Ha 10000 kBagpaToB 3 X 3. [lockosbKy 1O yCJIOBHIO B KazK/IOM KBaJipaTe 3 X 3 MOKHO OTMETUTH
He 60s1ee 4 KJIE€TOK, O0IIee YrC/I0 OTMEYEHHbBIX KJIeTOK He MoxkeT IpeBbimarh 40000.

Ipumep. IlponymepyeM cTpokm u cTojONbl KBajpara dncaamu 0,1,2...,299 cHusy-BBepx u cJieBa-
HanpaBo. B kaxKoii cTpoke, HOMEp KOTOPOil KpaTeH 3, OTMETUM KJIeTKU, HOMepPa CTOJIONOB KOTOPBLIX He
KpaTHbI 3. B KaxK10i1 cTpoke, HOMEP KOTOPOil He KpaTeH 3, OTMETUM KJIETKU, HOMePa CTOJIOIOB KOTOPBIX
KPATHBI 3. 3aMETHUM, UTO B KaXKJIOM KBaJipaTe 3 X3 OTMeueHO POBHO 4 KJIETKH, a B KazK/IOM IIPIMOYTOJIbHUKE
2 X 3 miu KBaJipare 2 X 2 oT™MeueHo He 6oJiee MOJIOBUHBI KJIeTOK. OCTaloch 3aMeTUTh, 9TO JII000H KBapaT
MOZKHO Pa30UTh Ha KBaJIPATHl 3 X 3, KBAJAPATHI 2 X 2 U IPAMOYTOJbHUKHN 2 X 3, TO3TOMY B HUX BCEX TOXKE
He 60J1ee TIOJIOBUHBI KJIETOK OTMEYECHO.

8. Cymma 2017 1o/I02KUTETBHBIX BEIIECTBEHHDBIX THCE]I, KaXK10e 13 KOTOpbIX MenbIre 1, pasaa 100. [Ipu
KAKOM HauOOJIbIIIEM Kk 9TU YHMC/Ia MOYXKHO TapaHTUPOBAHHO Pa3dUTHL Ha k TPYIIT Tak, 9TOObI CyMMa YUCeT
B KauKJ10#1 rpytie Oblta 6osbine 17

OtBet. 50. Ouenxa. Jokaxkem, aro 51 rpymmy rapanTupoBaHHO HaOpaTh He cMoxkeM. [lycth ecth 101

gucao o a = 10 — _L_ A ocrasbubie 1916 unces paBHbI b = m. Ecmm obpazosasacek 51 rpymma,

TO B OJIHON U3 E}I}IX H<130160(())?Iee OJIHOTO YHCJIa @, & 3HAYUT cyMMa B Heil He Oosee a + 19166 < 1.

IIpumep. IlpegcraBuM KazKj10e IUCI0 B BUJIE OTPE3Ka COOTBETCTBYIOINIEH JIJIMHBI M BBIJIOXKUM UX B BHU/IE
orpeska gAauabl 100. OTMeTnM Bce TOYKHM C IEIbBIMA YeTHBIMHU KoopanHaTamu. CIBHHEM KaykKIyiI0 TOUYKY
Jio OJimKaffiero KOoHIa OTpe3Ka cjieBa. 1akK Kak CJIBUTaeM BCe TOYKU B OJIHY CTOPOHY U HA PaCCTOsHHE

MEHBIIE 1, TO pacCTOTHUE MEXKJy COCeIHUMH TodKaMu OyiaeT 6osee 1.



