LV YPAJIBCKNM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATNYECKUMN BOM Ne1. 16.02.2020
MJIAJIITTIA Y TPVIIIIA, BBICIIIA Y JIUTA

1. 11 mMKOJBbHUKOB HAIIMCAJIM TECT. Y YUTEJb HPOBEPUI PAOOTHI U 3aMe-
THJI, 9TO JIJIsI JIIOOBIX JBYX BOIIPOCOB TeCTa HAIyTcs XOTd Obl 6 INMKOJIHLHU-
KOB, KaXK/IbIif 13 KOTOPBIX OTBETU/ IPABUILHO POBHO Ha OJUH U3 TUX JIBYX
BonpocoB. Jlokarkure, 9T0 B TecTe ObLIO He 6oJiee 12 BOIIPOCOB.

2. Ha okpyxkmnoctn ormederno 2020 Todek. JIATYyIMOHOK OphITAeT C OTHOI
OTMEYEHHOI TOYKH Ha JIPYTYIO, JIBUTASICh 110 YaCOBOM CTPEJIKe. 3a OJINH IPhI-
JKOK OH MOXKET IEePenpBhIrHYyTh depe3 99 orMedenabix ToueK nian depe3 100.
CMOXKeT JI JISTYIIOHOK TOOBIBATH BO BCEX OTMEUYEHHBIX TOYKAX POBHO IO
OJTHOMY pa3y U BEPHYTbCS B TY TOUKY, C KOTOPOIii cTapTOBaJI?

3. B kyerkax Tabymipl 8 X 8 paccTaBiieHbI HaTypaJibHbIE ducia. /lokarku-
Te, 9TO Y HEKOTOPBIX U3 TUX YUCEJ MOXKHO CMEHUTHh 3HAK TaKUM 00pa30M,
ITOOBI KaxK/10€ U3 TUCEsI OTJIMYAJIOCH 110 3HAKY OT CyMMBI UHCEJ, CTOSIINX B
COCeJIHUX C HUM (110 CTOpOHe miau yriy) kKiaerkax. (Homb cunraercs: ornya-
OIUMCSI 110 3HAKY OT JTFOOOT0 HEHYJIEBOTO JHCIIA).

4. Ha 20 kapToukax Hamucanbl uncia 1, 2, 3, ..., 20, Kax0€e 10 OTHOMY
pa3y. HazoBem HabOOp U3 HECKOJILKUX KapTO4YeK K68adpamHviM, €CJIA ITPOU3-
BeJIcHUE YMCeJT Ha HUX sABJISIeTCs TOYHBIM KBajJapaToM. CKOJIBKO pPa3/MIHbIX
KBa/IPATHBIX HAOOPOB KapTOUYEK MOXKHO BbIOpATH?!

5. B crpane 2222 ropoja, HEKOTOPbIe U3 KOTOPBIX CBA3aHBI JTOPOTAMH.
Kaxk aprit ropo/1 coeirmuen XoTst ObI ¢ 4 apyrumu ropojiamu. V3 jroboro ropo/ia
B JI000#1 JIPyTroii TOPoI MOXKHO IIPOEXaTh, BOBMOXKHO 3ae32Kasl B JIPYTHe IOPO-
na. s Kaxkoit mapbl TOPOAOB PacCMOTPHUM KpaTdaiimuit MmapmpyT. Kakoe
HanOOJIbIIIEE KOJIMIECTBO JJOPOT OKA3aThCsl B TAKOM KpaTdaiiieM MapIipyTe?
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6. Pemmre cucreMy ypasHenuit 12 —yz = |y —z|+ 1, y* — 22 = |z — x| + 1,

2 —ay=|r—yl+1.

7. ,ZLJIH IIOJIO’KUTEJIBHLIX Yrcesl @ U b JOKaXKHNTE HEPABEHCTBO

(a + b)%(a® + b?) - 8

(a2 4+ab+b2)2 ~ 9
8. Han tpeyronpunk ABC Takoii, uro ZBAC < ZACB. Ha upomoinke-
Hun croporbl BC' 3a Touky B ormedena Takas Touka D, aro AB = BD.
Touka FE jexxur nHa Ouccekrpuce ZABC rtak, uro LZACB = ZBAFE. Ot-
pe3ok BE nepecekaer orpe3ok AC B touke F. Ha orpeske AD ormeuena
takas Touka G, uro EG || BC. Hokaxwure, uto AG = BF.




LV YPAJIBCKUM TYPHUP IOHBIX MATEMATHUKOB. K1POB, 14-20.02.2020
MATEMATUYECKUMN BOM Nel. 16.02.2020
MJIAJIIIIA ST TPVIIIIA, IIEPBAS JIUTA

1. 11 mMKOJbHUKOB HAIMCAJM TECT. Y YUTEJb IMPOBEPUJI PabOThI U 3aMETHII,
YTO JJT JTIOOBIX JBYX BOITPOCOB TeCTa HAMIyTCs XOTs ObI 6 MKOJLHUKOB, KaXK-
JIBIA 13 KOTOPBIX OTBETHUJI IIPABUJIBLHO POBHO Ha OJIMH U3 3THUX JABYX BOIIPOCOB.
ITokaxxuTe, 4TO B TecTe ObLIO He 6oJiee 12 BOIIPOCOB.

2. Ha okpyxnoctu ormederno 2020 Touek. JIATyImmoHoK mpbiraeT ¢ OTHON OT-
MeYEeHHOU TOYKH Ha JIPYTYIO, JIBUTAsICh 110 YACOBOH cTpesiKe. 3a OJIUMH IPbI2KOK
OH MOXKET IepPelpbIrHyTh depe3 99 ormedennbix To4uek uian depe3 100. Cmoxker
JIU JIATYIIIOHOK TOOBIBATH BO BCEX OTMEUYEHHBIX TOYKAX POBHO IO OJJHOMY Pa3y
1 BEPHYTHCSI B Ty TOYKY, C KOTOPO#l cTapToBas’!

3. IIpornymepyeM Bce mpocThIe YUCIa B MTOPSIIKE BO3pacCTaHus: p1 = 2, po = 3,

p3 =5, . ... Hajimure Bce narypasbHble n, 11st KOTOPBIX pil+pal+. .. +py! = a?
IIPY HEKOTOPBIX HATYpaJbHbIX a 1 b (b > 1). Hamomuuwm, aro k! =1-2-3-...-k.
4. Ha 20 xkaproukax HanucaHbl unciaa 1, 2, 3, ..., 20, KaxKa0e 0 OJJHOMY pa-

3y. HazoBeMm HabOp M3 HECKOJIBKUX KapTOUeK K8adpamHvim, €CJIA IIPOU3BEICHIE
YKCesI Ha HUX ABJISIeTCsI TOYHBIM KBaapaToM. CKOJIBKO Pa3/IMIHbIX KB IPATHBIX
HaDOPOB KapTOYEK MOXKHO BBIOPATH?

5. B crpane 614 ropoaoB, HEKOTOpPbIE U3 KOTOPBIX CBA3aHBI JoporaMu. Kaxk-
JIBIIE TOPOJI COeIMHEH XOTs ObI ¢ O apyrumu ropoiamu. M3 jroboro ropoja B
JIFOOO# IPyTroil TOPOJ MOXKHO IpoexXaTh, BOSMOXKHO 3ae3zKasi B JAPyrue ropo/a.
Moryio 1 Tak oKa3aTbCsd, YTO B ITOI CTpaHe eCTh JBa ropoja, KpaTdalimit
MAaPIIPYT MEXKIY KOTOPBIMU HPOXOAUT PoBHO 1o 305 moporam?

r 224+ 22 +2

6. HaiinuTe Bce maphbl MeIbIX YUCEs & U Y TaKHe, 9TO TUCIa, ;, 1y 12
TaKKe TeJible 1 KaKhe-TO JBa U3 3TUX TPeX YNces PaBHBI.

7. Ha copeBHOBaHUM IO CyMO OBLJIO 1 YIACTHUKOB, U BCE MMEJIN PA3HBIN BeC.
Mexx 1y HUMH IIPOILIO HECKOJIBKO cXBaTOK. Ilocie oKoHYaHUSA COpeBHOBAHMUSI
0Ka3aJI0Ch, YTO KarKIblii cymoucT A XOTsa ObI B OIHOI CXBATKE BCTPEYAJICS C
TaKUM CYMOMCTOM, Y KOTOPOI'O 3a BECh TYPHUP He OBIJIO CXBATOK C CyMOUCTaMU
serde A. Haiijiure Bce 3HavueHus N, IPU KOTOPHIX TaKOe BO3MOXKHO.

8. Hamn Tpeyromsauk ABC takoit, uro ZBAC < ZACB. Ha npomo/nkennn
cropoubl BC' 3a Touky B ormedena Ttakast Touka D, uto AB = BD. Touka
E npexwur ma ouccekrpuce ZABC tak, utro LZACB = ZBAFE. Orpe3ok BE
nepecekaeT orpe3ok AC B Touke F. YUepes Touky F mpoBeneHa mpsimasi, Ie-
pecekaroriast orpesku AD u AB B Toukax G u H COOTBETCTBEHHO TaK, UTO

AH = HG. Hokaxure, uro AG = BF'.



LV YPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHPOB, 14-20.02.2020
MATEMATUYECKUM BOM Nel. 16.02.2020
MJIAJIIITA Y TPYIITIA, BTOPAS JIUTA

1. B crpane 100 ceHATOPOB, ¥ KazKJI0I'0 U3 KOTOPHIX POBHO 4 momorrHuka. Ce-
HATOPbI U UX IIOMOIIHUKH COCTOAT B KoMuTeTax. KoMuTer MoxKeT coCTOsSITh JInOO
13 5 ceHaTopoB, JubO n3 4 ceHaTopoB U 4 MOMONIIHUKOB, JINOO U3 2 CEHATOPOB
n 12 momommHuKoB. KaKaplii ceHATOp COCTOUT B IATH KOMHUTETAX, & KaXKJIbIi
OMOIIHUK — B TPEX. CKOJBKO Bcero komuteToB B crpane? (Pasymeercs, omun
U TOT K€ YeJIOBEK He MOYKET OBbITh TIOMOIHUKOM Cpa3y y JBYX CEHATOPOB.)

2. Ha oxpyxknoctn ormedeno 220 Todek. JIATynIoHOK mpbIraeT ¢ OTHOM OT-
MeYEeHHOHN TOYKM Ha JAPYTYIO, ABUrAsiCh 10 YaCOBOM CTPEJIKe. 3a OJMH IIPBIXKOK
OH MOKEeT IIEPEIPBLIrHYTh Yepe3 9 ormedeHHBIX Todek mian depe3 10. Cmoxker
JIN JIATYIIIOHOK MOOBIBATh BO BCEX OTMEYEHHBIX TOYKAX POBHO IO OJTHOMY Pa3y
1 BEPHYTHCsI B TY TOYKY, C KOTOPOII CTapTOBaJI?!

3. IIponymepyem Bce IMpocThIe YUCTIa B TOPSAJIKE BO3pACTaHULA: p1 = 2, Py = 3,

p3 =5, .... Haitaure Bce HATYpAIbHDIE N, 151 KOTOPBLIX p1l+pol+. .. +pn! = a®
IPU HEKOTOPBIX HATypabHbIX a u b (b > 1). Hanomuuwm, aro k! =1-2-3-...-k.
4. U3 umcen 1, 2, ..., 26 coctaBum 13 OOBIKHOBEHHBIX JAp0o0€il, NCIOJIb3Ys

KaxkKJI0e TI0 oJIHOMY pa3y. Kakoe HanboJibIllee KOTMIECTBO U3 ITUX JIPOOEit MOTJIo
O0Ka3aThCs TEJTBIMU !

5. B crpane 614 roposioB, HEKOTOPbIE N3 KOTOPBIX CBA3aHBI Jloporamu. Kaxk-
JIBI TOPOJT COeJIMHEH XOTd ObI ¢ O JpyruMu ropojgamu. M3 jroboro ropoga B
JIIOOO# IPYTOif TOPOJ MOXKHO IIpoeXaTh, BO3MOYXKHO 3ae3zKasl B JIpyTue Topoja.
Morjio 1 Tak oOKa3aTbCsd, 9YTO B 9TOU CTpaHe eCTh JiBa IOpojia, KpaTdaiimii

MapIIPyT MEXK/Iy KOTOPBIMU ITPOXOAUT poBHO 110 305 moporam?
2
e+
6. CyIecTByIOT I pa3/nYHbIe IIeJble YUCIa T U Y TaKue, YTO YUCIa ———,
2
x? + 2 y Ty
——— TakKXKe IeJIble U PaBHBI JAPYT JIPYTY.
y*+2

7. Ha copeBHOBaHUM 110 CyMO OBLJIO 1@ YYACTHUKOB, M BCE MMEJIN Pa3HBINA BeC.
Mex 1y HUME TPOILIO HECKOJHKO cxBaToK. Ilociie okoHUYaHWs COpeBHOBAHUS
0Ka3aJI0Ch, 9TO KaXKJIbIii cyMOUCT A XOTsi ObI B OJIHOI CXBATKE BCTPEYAJICSI C
TaKUM CYMOWMCTOM, Y KOTOPOI'O 3a BeCh TyPHUP He OBLIO CXBATOK C CYMOUCTaMU
snerde A. Haitiure Bce 3HaveHUs N, IPU KOTOPBIX TAKOE BO3MOKHO.

8. Han uernipexyronbunk ABC D taxoii, uto AB = B(C'. Ha npomoaxkenun
cropoHbl AB 3a Touky B ormeuena takasi touka F, uro BD = BEu AD 1 DFE.
Hoxazxure, aro LZACE = 90°.



