LV YPAJIbCKUN TYPHUP FOHBIX MATEMATHKOB. KMPOB, 14-20.02.2020
MATEMATNYECKHNM BOM Ne4. 20.02.2020
MJIAJIITIA S TPVYIITIA, BBICIIIASI JIUTA, 60ou 3a 1-6 mecrta

1. Ilycts n HAaTypasibHOE YnC/I0. B MaTeMaTndeckoM KOHIpecce IPUHUMAET yJacTue
6n + 4 maTremaTuka. 3a BpeMs KOHI'pecca mpoxoaut 2n + 1 6anker. Ha kaxkjgom Oan-
KeTe MaTeMaTUKOB PacCaKMBAIOT 3a OJIMH KPYIJIbIA cTOoJ Ha 4 MecTa U N KPYTJIbIX
crosioB Ha 6 MecT. [Ipo mapy MareMaTnKOB CKazKeM, YTO OHa OKa3aJIach B UHMEPECHOM
NOAOHCEHUU, €CTU OHU CUJAT 33 OJJHAM CTOJIOM PsJIOM WU HAIIPOTUB APYT JIpyTa.
[Ipr KaKuX 1 MOKHO TaK pacCcakKmBaTh MaTEMATUKOB Ha DaHKeTaX, UTO HUKAaKas mapa
MaTeMaTHKOB HE OKa3a/IUCh Obl B MHTEPECHOM IOJIO?KEHUU OoJiee OTHOTO pasa’?

2. IIpocroe wmcsio p n HATypasbHBIE YUCIA A, b, ¢, N TAKOBBI, 9TO a,b,c < p, a Bce
tpu wucia a + (n — 1)b, b+ (n — 1)c u ¢ + (n — 1)a menarca na p?. Jlokaxkure, 9TO
n — COCTaBHOE HHCJIO.

3. Jlauwr 2n mapukos (n > 2) AByX pa3HbIX BecoB (00a Beca Berpeuatorcs ). Jloka-
JKITE, 9TO 3a N+ 1 B3BelnBaHne Ha ABYXYalleYHbIX Becax 0e3 I'MpPb MOYKHO OIPEIEIUTD
KOJIMYECTBO TSXKEIBIX IAPUKOB.

4. Yucna a, b u ¢ TakoBbI, 9TO a+ b, b+ c 1 ¢+ a GoJIbIIIe HYJIsT U1 MEHbIIE eJIMHUIIHI.
Tokazkute, uto a’ + b% + % < 1.

5. Harypasbuble uncia a, b, ¢ u n takosbl, aro (i) uucna a, b, ¢, a+b+ ¢ nonapuo
B3auMHO 1pocThr; (i) yucno (a 4+ b+ c¢)(a+ b)(b+ ¢)(c+ a)(ab + be + ca) sBasercs
n-# CTENEHbIO HATYPAJBbHOrO Yncjia.  JlokaxKuTe, 9To abe ABISETCS PASHOCTHIO JBYX
N-X CTelleHell HATYPAJbHBIX YHCeJl.

6. Ilers, Baca u Tosa ydacTByioT B aykimone. M3nagaabno y kaxkgoro mo 100 mo-
HeT, Ha ayKIIMOH BbIcTaB/ieHO 10 KHUT, B KaxK/1oM n3 10 payHJI0B pa3bIIPbIBAETCS OTHA
kaura. [lepBeiM B Kaxkjiom paynjie jeaeT cTaBKy llers, 3arem Bacs, n yxke 3arem
Tons (craBka — 9TO HATYpPAJIBHOE YUCIO MOHET WJIA HOJIb, HE MPEBOCXOISINAS MMETO-
Ieecsi y UIPpOKa YUCJIO MOHET), [OCJIe Yero payH/l 3aKaHdIuBaeTcs. B Tedenne payHa
IIOBTOPSITH HEHYJIEBYIO CTaBKYy COIIEPHUKA 3alipereHo. 1lobexxjaeT B payHJie TOT, KTO
cJes1aJ1 HanbOoJIBIIYO CTaBKY, OJTHAKO KHUTY OH 3a0UpaeT 110 IieHe, PaBHON HanOOIbITIEH
U3 CTABOK, IPEJIOKEHHBIX B 9TOM payHJe colepHuKamu. Kakoe HamboJibIllee UHUCIIO
kHUT [leTss MOXKeT rapaHTUPOBAHHO YHECTH C ayKIIMOHA HE3aBUCUMO OT JIEHCTBUI €ro
COIIEPHUKOB?

7. Touku M u N pacnosoxkenbl Ha cropoHax AC u AB coOTBETCTBEHHO PaBHOCTO-
pouuero tpeyroiabauka ABC Tak, uro tpeyrogbauku ABM n ACN — ocTpoyrojb-
uble. BoicoTer Tpeyroibauka ABM nepecekyiuch B Touke P, a BBICOTBI TPEYTOJIbHUKA

ACN — B Touke (); R — touka nepeceueruss BM u C'N. Oxkaszajoch, ato PQR —
PaBHOCTOPOHHUM TPeyroJabHUK. deMy MoryT ObITh paBHbI yIyibl CBM u BC N7

8. B cBs13HOM rpade u3 KaxK 10l BePIINHBI BIXOJIUT YeTHOE YHUCI0 pedep. [yt Kaxk-
JO#l BEpIINHBI PACCMOTPEJIN BCE BO3MOXKHBIC IUKJINYECKUE MapIIPYThl, KOTOPbLIC Ha-
YMHAIOTCS W 3aKaHunBaioTcss B Heil, n 3amucaian HOJI gauH Bcex 3TUX MapIIpyTOB.
(ukimaecknit MApIIpyT MOYKET HECKOJIBKO pa3 MPOXOIUTH MO OJHOW U TOI Ke Bep-
IIIHE, HO HE MOXKET JBaXK/Ibl TPOXOIUTH 110 pebpy. IanHa MUK/IMIecKoro MapIipyTa —
9TO KOJIMIECTBO ero pébep.) Jlokaykure, 9TO BCe BBINMUCAHHBIE YUC/IA OJINHAKOBBHI.



LV YPAJIbCKNIT TYPHUP IOHBIX MATEMATUKOB. KUPOB, 14-20.02.2020
MATEMATUYECKUMN BOM Ne4. 20.02.2020
MJIAJIIITA A T'PVYIIITA, BBICIITA A JIUT'A, 60i1 3a 7 mecto, IIEPBA A JINTA

1. Ilycts n HaTypaJsbHOe Yncao. B MareMaTnuecKOM KOHI'pecce IIPUHUMAET yIacThe
6n + 4 maremaTnKa. 3a BpeMsi KOHI'pecca mpoxoaut 2n + 1 6anker. Ha kaxxkmom bankere
MaTeMATHKOB PACCaKUBAIOT 3a OJINH KPYIJIbINA CTOJI Ha 4 MecTa 1 1 KPYIJIBIX CTOJIOB Ha 6
MecT. [Ipo mapy MareMaTnKoB CKaXkeM, 9TO OHA 0KA3aJIaCh B UHMEPECHOM NONOIHCEHUL,
ec/Ii OHU CHJST 3a OJHUM CTOJIOM PSIIOM WM HAIIPOTHB Apyr apyra. llpm kakumx n
MOKHO TaK pacCcakuBaTh MaTeMATHKOB Ha ODAHKeTaX, YTO HUKAKasl IIapa MaTeMaTHKOB
HE OKa3aJ/IiCh Obl B MHTEPECHOM II0JIOXKEHUHN 0OoJiee OIHOr0 pas3a’

2. IIpocroe uncyio p u HaTypajbHble YuCia a, b, ¢, n TaKOBBI, 4TO a,b,c < p, a Bce
Tpu wncia a -+ (n—1)b, b+ (n —1)c u ¢+ (n — 1)a mensres na p?. Jlokaxkure, 9T0 n —
COCTaBHOE YHUCJIO.

3. anbr 2n mapukos (n > 2) AByX pa3HbIX BecoB (00a Beca BcTpedarorcs ). JlokaxKu-
Te, 9TO 3a N + 1 B3BelIMBaHHWE Ha JIBYXYaIlEUHBIX Becax 0e3 I'Mpb MOMKHO OIPEICIUTh
KOJIMYIECTBO TSKEJIBIX MIAPUKOB.

a+b o 1
(4a2 + 3)(4b%2 +3) ~ 16

5. Harypasbabie uncia a, b, ¢ u n TakoBbl, uto (i) "mcia a, b, ¢, a + b+ ¢ monapuo
B3auMHO TpocThl;  (ii) uncyio (a + b+ ¢)(a + b)(b+ ¢)(c+ a)(ab + be + ca) apasercs
n-il CTeleHbI0 HATYPAILHOrO dncia. Jlokaxkure, 94To abe sBJIsIeTCs pa3HOCTBIO ABYX
N-X CTeIeHell HATYPAIbHBIX YHCEL.

4. Jlns moObIXx aucea ¢ m b JoKaykuTe HEPaBEHCTBO

6. Ilers, Baca u Tossa yuactByror B ayknmone. V3nadaabao y kaxkjoro mo 100 mo-
HET, Ha ayKIMOH BbicTaBjaeHO 10 KHUT, B KaxKjioM u3 10 payHI0B pa3bII'phIBAE€TCS OTHA
KHUTA. [lepBbIM B Kaxk10M payHie jejaeT cTaBky llers, 3arem Bacs, un y2xke 3atem Toss
(cTaBKa — 9TO HATYpPAJbHOE YHCJIO MOHET WU HOJIb, He TPEBOCXOISINAsT UMEIOIIeecs Y
UTPOKA YUCJIO MOHET ), TIOCJIe Yero payH i 3aKaHInBaeTcs. B TedeHmne payH ia MOBTOPSIThH
HEHYJIEBYIO CTaBKY COIEpHHUKa 3ampeleHo. [Tobexxaaer B payHiae TOT, KTO cJeJiaj Hau-
OOJIBIITYIO CTAaBKY, OJIHAKO KHUTY OH 3a0WpaeT Mo IieHe, paBHOW HanOOJIbIINE U3 CTaBOK,
NIpeJIJIOZKEHHBIX B 9TOM payHJe conepHuKamu. Kakoe HamOosbIiiee uncjao KaHUr llers
MOKET TapPaHTHPOBAHHO YHECTH C ayKIIMOHA HE3aBUCUMO OT AeHCTBHUIl er0 COIePHUKOB?

7. Touku M u N pacnosoxenbl Ha croponax AC' u AB coOOTBETCTBEHHO IIPABUILHOIO
tpeyrosbanka ABC tak, uro ABM u ACN — paBHBIE OCTPOYTOJIbHBIE TPEYTOJIbHU-
ku. Boeicorel Tpeyrosbauka ABM mepecekinch B Todke P, a BBICOTBI TPEYTOJIbHUKA,

ACN — B Touke (); R — Touka nepeceuenuss BM u C'N. Oxkazayiock, ato PQR —
pPaBHOCTOPOHHUI TpeyroabHuk. Hafimure Bce BoamoxkubIe 3HaueHus yriaa CBM.

8. B crpane 2020 ropomos, coeJMHEHHBIX CEThIO JIopor. /s KaKJaoro ropojia pac-
CMOTPEJIN BCE OTJIMYHBIE OT HErO ropojia, B KOTOPbIEe MOXKHO IIONACTh U3 JIAHHOTO, IIepe-
MeIasCh 110 JOporaM CTPaHbl, W BBIIUCAJIN Ha JOCKY WX KoJmdecTBO. Jlokaxkure, 9TO
OJHO U3 YHCeJ Ha JOCKe IIOBTOpsieTcd He MeHee 48 pa3s.



LV YPAJIBCKUM TYPHUP IOHBIX MATEMATHKOB. KUPOB, 14-20.02.2020
MATEMATNYECKUM BOM Ne4. 20.02.2020
MJIAAITA A I'PVYIIITA, BTOPA4A JINTA

1. Ilycts n HaTypasbHOE UmMCI0. B MareMaTmyecKOM KOHTPecce MPUHUMAET yda-
crue 6n + 4 MmaTemaTuka. 3a BpeMsl KOHI'pecca mpoxoanT 2n + 1 6anker. Ha Kaxkmom
OaHKeTe MaTeMaTHUKOB PACCAXKUBAIOT 38 OAUH KPYIJIBII CTOJI Ha 4 MecTa U N KPYIJIbIX
cToJioB Ha 6 MecT. [Ipo mapy MaTeMaTnKOB CKakeM, 9TO OHA OKA3aJ1aCh B UHIMEPECHOM,
NONOHCEHUU, €CTIN OHU CHUIAST 338 OTHIM CTOJOM PSIIOM WJIA HAIIPOTHB JAPYT JApPyTa.
[Ipr KakKux n MOXKHO TaK PacCaKMBaTh MaTeMaTHKOB Ha OaHKeTax, UTO HUKaKasl
rapa MaTeMaTUKOB He OKa3aJ/IiCh Obl B MHTEPECHOM II0JIOXKEeHUHU 0oJjiee OHOro pasa’

2. IIpocroe unciio p n HaTYypasibHbIE YuCIa a, b, ¢, n TAKOBBI, 9TO a, b, c < p, a Bce
Tpu uncia a + (n — 1)b, b+ (n — 1)cu ¢ + (n — 1)a nensarcs na p*. JokazkuTe, 9T0
n — COCTaBHOE HUUCJIO.

3. lanwr 2n mapukos (n > 2) 1ByxX pa3Hbix BecoB (00a Beca BcTpedarorcs). Jloka-
JKHUTe, 9TO 3a 1+ 1 B3BemmMBaHUe Ha JIBYXJallleIHBIX Becax 0e3 r'upb MOXKHO OIIpeJIe-
JINTH KOJUYIECTBO TAXKEJIBIX ITAPUKOB.

a+b o 1
(4a2 + 3)(4b2 +3) ~ 16

5. /laubl geThIpe HATYpPaAJbHBIX ducja. JJIst KaxKIoi mapbl 9uces MOCUUTAJA UX

HauOOJIbIINE OOIIHe JEeJIUTEIN, B pe3yJbTraTe HOJyduInuch ducia 2, 3, 4, 5, 6 u 9.

4. Jns mrobbIX ducesa a U b JJoKayKuTe HEPaBEeHCTBO

KakoBa HanMeHbIIass BO3MOXKHAasI CyYMMa 9THUX qucer’!

6. Ilera, Baca u Tons ygactByioT B aykiumone. V3naganabuo y kaxkoro mo 100
MOHET, Ha ayKIIMOH BbIcTaBjaeHO 10 KHHUT, B KaxkjjoM n3 10 payHI0B pa3bIrPbIBACTCSH
oqHa kHuUra. [lepBhIM B KaxkioMm payHjie jenaeT ctaBky llers, zarem Bacs, m yxke
3areMm Touist (cTaBKa — 9TO HATYPAIBLHOE YHUCIO MOHET WUJIU HOJIb, HE TIPEBOCXOISIIA
UMEIOIEeecst Y UIPOKa JKC/I0 MOHET), MOC/e Yero payH]i 3akKaHdnBaercsi. B Tedenue
payH/ia TOBTOPSATH HEHYJIEBYIO CTaBKYy CONEpPHUKA 3amperieHo. [lobexaaeT B payHie
TOT, KTO CJeJsiajl HaubOJIbIIYI0 CTaBKY, OJIHAKO KHUI'Y OH 3a0uUpaeT 110 IieHe, PaBHOI
HanOOJIbIIENl U3 CTAaBOK, MPEJJIOYKEHHBIX B 9TOM payHjie collepHukamu. Kakoe Ham-
OouibIiiee Yncyio KHUr IleTst MoXkeT rapaHTUPOBAHHO YHECTH C ayKIIMOHA HE3aBUCHUMO
OT JieficTBUil €ro COepHUKOB?

7. Ilan papuoOenpennbiii Tpeyroabank ABC ¢ yriom ZA, pasubim 100°. Ha cro-

ponax BC u AB coorBeTcTBeHHO BbIOpaHbl Takue Touku M u N, auro BM = BA n
BN = CM. Haitnure yron /BN M.

8. B crpane 2020 ropoaoB, COeIMHEHHBIX CEThIO JOPOT. /st KaXXa10ro ropoja pac-
CMOTpPEJIN BCE OTJIMYHBIE OT HEro Iropojia, B KOTOPbIE MOXKHO IIONACTb U3 JTaHHOIO,
IepeMeniasich 10 JIOporaM CTPaHbl, W BBIIIUCAJN Ha JOCKY WX KOJMIecTBO. JloKaxkm-
Te, YTO OJIHO M3 YHcesI Ha JOCKe IIOBTOpsieTcsd He MeHee 45 pas.



