LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. Tlets BBIOpan HECKOJIBKO YHMcenl u3 Habopa 1, 2, ..., 12. Oka3zanock, 4TO OH HE
MOET pa30UTh WX Ha HECKOJbKO (0ojiee OJHOM) TpyNIl ¢ OAMHAKOBOW CYMMOM.
Kakoe HanOoJpIee 3Ha4eHUE MOKET MPUHUMATh CyMMa BbIOpaHHBIX IleTelt uncen?

2. Xynuran Bacs BeIpe3ait u3 kaxaoro yria kietdaroit 1ocku 300x300 o kBaapary
100x100, a motom packpacui yieneniue S0000 kieTok B 4€pHBIA U OEJIBIN 1BETA
TaKk, YTO HUKAKOM PAaCMOJIOKEHHBIA Ha JIOCKE KBaJpar 2x2 HE pacKpaileH B
[IIaXMaTHOM MOpPSAKEe. 3aTeM OH MOCYHMTAN YKMCIO CIOCOOOB TOJIOKUTHh Ha JOCKY
JOMUHOIIKY 1x2 Tak, 4ToOBbl OHa HaKpbUla KIETKM pa3Horo 1Bera. Kakoe
HanOOJIBIIIEE YHUCIIO MOTJIO Y HETO MOJYIUTHCS?

3. naronanu yerbipexyroibrka ABCD nepecekatorcs B Touke E. M3BecTHO, UTO
yrael BAE, AEB, CDE paBubl 52°. CepenunHblii nepneHauKyIsp Kk otpe3ky AD
nepeceKaeT mpoIobKeHre Meiuanbl TpeyrojibHrka BCE, mpoBeneHHOM U3 BEPIITUHBI
E, B Touke F. Haitnute yron AFD.

4, Ilycth N — HaTypalmbHOE dYHCIO. MHOXECTBO HATypalbHBIX YHCEN, HE
MIPEBOCXOIAMINX N, TAKOBO, YTO HAMMEHBIIIEE KPATHOE JIFOOBIX ABYX Pa3IHMYHBIX €r0
2JIEMEHTOB HE MEHbIIIe N+2. J[okakuTte, 9T0 CymMMa OOpaTHBIX BEIUYHH DJIEMECHTOB
MHO>K€CTBa MeHbIIe 3/2.

5. Inaronanu Beinykioro yetbipéxyronbHuka ABCD nepecekarorcst B Touke O non
npsiMbiM yriioM. M, N, P u Q — Touku niepeceuenusi ctopon AB, BC, CD u DA
COOTBETCTBEHHO C MEPIECHAUKYJISIpaMH, ONylIeHHbIMU U3 O Ha IPOTUBOMOJIOKHBIE
uM ctopoHsbl. Jlokaxure, uto MNPQ — npsMOyToJIbHUK.

6. [Tpsimble Buga X =a u Y = b ¢ nenbiMu a 1 b pa3aensior miockocTh Ha KBaAPATh
co ctopoHo# 1. [l Kaxa0ro HaTypajdbHOTO N ONPENENNUTE, CKOJIBKO MYTEH JINHBI
POBHO 2N+2, UAYIIMX [0 STUM MPSMBIM U HE MPOXOSIINX YEPE3 OAHY TOUKY OoJliee
OJTHOTO pasa, BexyT u3 Touku (0, 0) B Touky (N, N).

7. TlocnenoBaTeNbHOCTS JEUCTBUTEILHBIX YWUCET ai, dz, ... 3aJlJaHa YCJIOBHUSIMHU

a2

+1
Q = 2, a. = ”2 npu N> 1. Jokaxure, 4To IJIs Kaxaoro HarypaiabHoro N
1 1 1
+ +ot—
1+a 1+a, 1+a,

<1.

BBITIOJIHCHO HCPABCHCTBO

8. Jlam BeIyKIbI N-yroabHUK A1Az...An. Kaxnayro ero BepiiMHy oOTpaswiv
OTHOCUTEIBHO CEPEMHBI AUArOHAIM, COCAUHSIONICH ABE COCETHUE C HEN BEPILUHBI.
JlokaxxuTe, 4TO U3 N MOJYYEHHBIX TOUEK XOTs Obl N—3 Jie)KaT BHYTPU UJIU HA TPAHUIIE
MCXOJHOTO N-yTrOJIbHUKA.



LIl YPAJIbCKUI TYPHHUP FOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
CTAPHIASA I'PYIIIIA, IIEPBAS JIMTA

1. Tlets BBIOpan HECKOJIBKO YHMcenl u3 Habopa 1, 2, ..., 12. Oka3zanock, 4TO OH HE
MOET pa30UTh WX Ha HECKOJbKO (0ojiee OJHOM) TpyNIl ¢ OAMHAKOBOW CYMMOM.
Kakoe HanOoJpIee 3Ha4eHUE MOKET MPUHUMATh CyMMa BbIOpaHHBIX IleTelt uncen?

2. Xymuran Bacs packpacui KJICTKH JTOCKH 7x7 B 4€pHBIA U OeNblid 1[BeTa TaK, 4TO
HUKAKOW PAacCIOJIOKEHHBIM Ha JOCKE KBaApaT 2x2 HE pPAacKpalleH B IIAXMaTHOM
nopsiike. 3aTeM OH MOCYUTAJ YKUCIIO CIIOCOOOB MOJIOKUTH HA JIOCKY TOMHUHOIIKY 1Xx2
TaK, YTOObI OHA HAKphLJIa KJIETKU pa3Horo 1peta. Kakoe Hanboibiliee YuCio MOTJIO y
HETO MOJIYYUTHCS?

3. naronanu yerbipexyroibauka ABCD nepecekatorcs B Touke E. M3BecTHO, UTO
yrael BAE, AEB, CDE paBubl 52°. CepeaunHblii nepneHauKyIsp Kk otpe3ky AD
nepecekaeT nMpoIoKeHre Meiuanbl TpeyrojibHrka BCE, npoBeneHHOM U3 BEpIIMHBI
E, B Touke F. Haitnute yron AFD.

4. Ilyctb N — HarypaJibHOE YHCIO. MHOXECTBO HATypaldbHBIX YHUCEJ, HE
IPEBOCXOIAIIMX N, TAKOBO, YTO HAMMEHBIIIEE KPATHOE JIFOOBIX JBYX PA3IUYHBIX €r0
3JIEMEHTOB HE MeHbIle N+2. J[okaxkute, 4To cymMmMa OOpaTHBIX BEJIUYHH JIEMEHTOB
MHOKECTBA MEHbIIE 2.

5. lnaronanu Beimykioro yetbipéxyronbHuka ABCD nepecekarorcst B Touke O mon
npssMbiM yriioM. M, N, P u Q — Touku niepeceuenusi cropon AB, BC, CD u DA
COOTBETCTBEHHO C MEPIEHAUKYJISIpaMH, ONyleHHbIMU 13 O Ha IPOTUBOMOJIOKHBIE
uM cTtopoHsl. Jlokaxute, uto MNPQ — nipsiMoyToIbHUK.

6. ABaHTIOpUCT NMPUOBLT HA 3alPETHBIM OCTPOB, MPEACTABISAIONUN U3 ceOs KBaApaT
10x10. Bpicaguics aBaHTIOPUCT B JIEBYIO BEPXHIOK KIETKYy. Kaxayro HOYb nBe
HE3aTOIUICHHBIE KIIETKH OCTPOBA, HA KOTOPBIX HET ABAHTIOPUCTA, YXOIAT IOJ BOLY.
Kaxxp1ii 1eHb aBaHTIOPUCT CABUTAETCS HA COCEOHIOK MO CTOPOHE WM JUArOHAJIN
HE3aTOIUICHHYIO KJIETKY, U OCYIIIAeT BCE COCEIHUE TIO CTOPOHE 3aTOIJIEHHBIE KIETKH.
Ecnu e aBaHTIOpUCT HE MOXKET CAENaTh X0/, OH orudaer. MoKeT i aBaHTIOPUCT
JEICTBOBaTh TaK, YTOObI HE3aBUCHUMO OT MPOSIBICHUN CTUXUU MPOJIEPKATHCS Ha
OCTpOBE 1eNbIi o117 M3HadyallbHO BCE KIIETKHA OCTPOBA CYXHE.

7. IlocnenoBaTenbHOCTH a1, 82, ..., A100 YIOBIETBOPSIET YCIOBUIO an+3 = @n+2—28n+1+8n
IIpU BCeX HaTypalbHbIX N < 97. Kpome Toro, n3BecTHo, 4yto a1 =as = 1 u agg = ago.
Haiigute ai+az+...+aioo.

8. Jan Bbimykibiil N-yroasHUK AiAz...An. Kaxnayro ero BepiiMHy oOTpa3uiiv
OTHOCUTEIILHO CEPEJNHbBI JUATOHAIIN, COSAUHSIONICH TBE COCEHUE C HEW BEPIITUHBI.
JlokakuTte, 4TO U3 N MOTYYEHHBIX TOUEK XOTs ObI N—3 JIe’KaT BHYTPHU UM HA TPAHULIE
UCXOJHOTO N-yTOJIbHUKA.



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. ITets BBIOpan HECKOIBKO uKces u3 Habopa 1, 2, ..., 12. Okazanoch, 4TO OH HE
MOXET pa3OuTh WX Ha HECKOJBKO (0ojiee OJHOM) IpymIl ¢ OAMHAKOBON CYMMOIA.
Kakoe nambosblliee 3HaYeHHWE MOXKET MPUHUMATh CyMMma BbIOpaHHBIX I[lereit
yucen?

2. Xynuran Bacst packpacuit KJIeTKH TOCKU 7x7 B YEPHBIN U OEJIbIi 1[BETa TaK, YTO
HUKAKOW pPACTOJIOKEHHBIN HA JOCKE KBAAPAT 2X2 HE PACKpAIICH B IIaXMaTHOM
nopsjke. 3aTeM OH MOCUUTAT YKMCIO CIIOCOOOB MOJIOKUTH HA JOCKY JIOMUHOIIKY

1x2 Tak, 4TOOBI OHA HAKpbUIA KJIETKU pa3HOro 1Bera. Kakoe Hanbosbliiee 4ucio
MOIJIO Y HETO TOJTYYHUThCA?

3. Auaronanu yetsipexyroiasuuka ABCD nepecekatorcs B Touke E. MI3BecTHO, uTO
yrael BAE, AEB, CDE paBnbt 52°. CepenuHHbli NMEepreHaUKYIIp K oTpe3ky AD
nepecekaeTr Mpojao/DKeHHe MeauaHbl TpeyronbHuka BCE, mpoBenennoit u3
BepiuHbl E, B Touke F. Haiinure yron AFD.

4. HaiimuTe BCce HaTypasbHbIe N > 1 Takue, 4To IS Kakaoro aeauteis d > 1 gucia
N 06a uncna d?+d+1 u d’>~d+1 — npocTsle.

Clvs

5. Ha xapTuHke m300paxeHbl TpU KBaJpara U UX LEHTPbl —

touku A, B u C. Touka O — o011as BepinHa AByX KBaIpaToOB. o
Hoxkaxwute, uto OB nepnenauxymnspuo AC. °A

6. ABaHTIOpHUCT mnpuOBUT Ha  3ampeTHBI  OCTPOB, o
npeacTapisomuil U3 ceds kBaapar 10x10. Beicaawics
aBAHTIOPHUCT B JIEBYIO BEPXHIOIO KIIETKY. Kax1yt0 HOUb JIBE HE3aTOIJICHHBIC KJIETKU
OCTPOBa, HAa KOTOPBIX HET AaBAHTIOPUCTA, YXOIAT Moja Boay. KaxIplii JeHb
ABAHTIOPUCT CABUrAa€TCS HA COCEAHIOID MO CTOPOHE WIM JUaroHaau
HE3aTOIJICHHYIO KJIETKY, M OCYIIAeT BCE COCEIHHUE IO CTOPOHE 3aTOIJICHHBIC
KJIETKUA. Ecnm ke aBaHTIOPUCT HE MOXKET CJlieNlaTh X0, OH Iorudaer. Moxer ju
aBaHTIOPUCT JCHCTBOBATh TaK, YTOOBI HE3aBUCHUMO OT TIPOSBJICHUM CTUXHH
MPOJEPKAThCA Ha OCTPOBE 1ENbIN roa? M3HadaibHO BCE KIETKU OCTPOBA CyXHE.

/. TlocnepmoBarenbHOCTH @1, a2, ..., 10 YAOBIETBOPSET  YCIOBHIO
an+3 = An+2—2an+1+8n TIpU BceX HarypasibHbIX N < 97. KpoMe TOro, M3BECTHO, YTO
a1 = asz = 1 u agg = agg. Hatimure ajtaqo+...+aioo.

8. Kaxnyrwo BepmuHy BBIIYKIOTO uYeThipexyrojbHuka ABCD  oTpaswiu
OTHOCUTEJIbHO CEpPEJIMHbl JMaroHajd, COCAMHSIONICH JBE COCEJHUE C Heu
BepIIMHBI. JIOKaXuTe, YTO U3 YEThIPEX MOJIYYEHHBIX TOUYEK XOTS Obl OJIHA JICKUT
BHYTPHY WJIK HA TPAHUIIE UCXOJHOTO YEThIPEXYTOJbHUKA.



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
MJUIAJIHIAS I'PYIIIIA, BBICIHIAS JIMTA

1. XKropu xouer y3HaTh, Kakue 3aJaud pelrmia KoMaHaa Ha 0010, 1 MOXKET 3a/1aBaTh
KaKoMy-HUOY/Ib U3 UTPOKOB BOIPOCH! BuAa «Pemniia i Baiia KoMaHaa 3aga4y HoOMep
Takyro-1o?». B 6010 8 3ama4, B koMaHje 6 denoBek. [Ipuyem 5 ydyacTHMKOB KOMaH/IblI
BCETJla OTBEUAIOT YECTHO, a OJWH BCEr/a JIKET, HO KTO UMEHHO — Heu3BecTHO. Kakoe
MUHHUMAJIBHOE KOJIMYECTBO BOIPOCOB MOTPEOYETCS KIOPU, YTOOBI TapaHTHUPOBAHHO
y3HAaTh NPO KaXIyw 3ajady, pemmia jgu ee koMannaa? (OTBET Ha BOIMPOC MOXKET
YUUTBHIBATHCS TIPU BHIOOPE KOMY U KaKOM CIEAYIOIUNA BOIIPOC 33/1aBaTh.)

2. Ha muaronaymm AC Beimykiioro detbipexyronbHuka ABCD ormeuena touka E.

N3BectHoO, uTo Z/BAC = ZBCA = ZDAC = 30°, AC L DE u AE = 2CE. Jlokaxxure, 4TO
AD+AE > 2BD.

3. PaBHOCTOpOHHMI TPEyTOIBHUK cO cTOpoHOM 100 pa3douT mapamienbHbIMU CTOPOHAM
NpsSIMBIMHU TPEX HANPaBJICHUW HA MHOT'O MAaJ€HbKUX TPEYTOJIbHUYKOB CO CTOPOHOM 1.
Hexoropeie 77 BepLIMH MOJYyYHUBLICHUCS TPEYTrOJbHOM PELICTKA MOKPACUIN B CUHUU
uBeT. Jlokaxkurte, 4TO HAWIYTCS [BE CHUHHUE BEPIIMHBI, JIEKAIIME HA MPSIMOU,
napasuiesIbHOM OJTHOU U3 CTOPOH OOJIBIIOTO TPEYTOJbHUKA.

4. B ctpane 3axonyctbe N > 10 ropoaoB, MexAy HEKOTOPHIMU TOPOJAMH IPOBEICHbI
JIBYCTOPOHHHKE A0pOru. Y sodoro ropoga T, kpome CTONULBI, €CTh COCEAHUI rOpo,
U3 KOTOPOTrO MCXOAUT MEHblle Jopor, 4yem u3 [. KakoBo HamOoJbliee BO3MOXKHOE
KOJIMYECTBO JI0POT B 3aX0IyCThe?

5. Xynuran Bacs BbIpe3an u3 kaxaoro yria kierdyaroi gqocku 300x300 nmo kBaapary
100x100, a motom packpacui yuenepiiue 50000 kieTok B YEpHBIN U O€IbIi 1BETA TaK,
YTO HUKAKOM PACIIOJIOKEHHBIM Ha JIOCKE KBAaAPAT 2X2 HE pacKpalleH B IIAXMaTHOM
nopsiike. 3aTeM OH MOCYHUTAN YUCIIO CIIOCOOOB MOJIOXKUTH Ha TOCKY JOMHUHOIIKY 1x2
TaK, yTOObl OHA HAKphLIA KJIETKU pa3HOro 1Bera. Kakoe HanbompIIee YUCIO MOTIIO Y
HEro MOJIyYUThCS?

6. Ilpy Kakux HaTypaidbHBIX @ U b 06a ymcna a2b+3 u b%a+3 ABIAIOTCA TOUYHBIMU
KyOamu?

7. Haiigure Bce HaTypalibHbIC YMciaa N >3 Takue, 4TO NMPH JIFOOOM HaTypaJibHOM K
CYLIECTBYET N MLENbIX 4YHCeNl a1, 82, ..., an, YAOBJIECTBOPSIOIIUX ABYM YCIOBHSIM:
a+a,+...+a,=0, aa, +a,a,+aa,+...+a,a =-kK.

8. Ilets BEIOpa HECKOJIBKO UKcen u3 Habopa 1, 2, ..., 14. Okazanock, 4TO OH HE MOXKET
pa3ouTh MX Ha HECKOJIbKO (Oojiee OaHOM) TIpymnm ¢ oJAuHAKOBOM cymmoin. Kakoe
HauOoJIbIIIee 3HAUCHUE MOXKET MPUHUMATh CyMMa BbIOpaHHbIX [leTeit uncen?



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
MJUIAAIHAS I'PYIIIIA, IIEPBAS JIUTA

1. ’Kropu xoueT y3HaTh, KakKue 3aJa4u peliniia Komanaa Ha 0010, U MOKET 3a/1aBaTh KAKOMY-
HUOY b M3 UTPOKOB BOIMPOCH BUAa «Pemmma nu Bama komMaH/a 3ajaqy HOMep TaKyr-TO?».
B 6010 8 3am1a4, B komanje 6 yenoBek. [Ipuuem 5 y4acTHMKOB KOMaH/bl BCETJa OTBEUYAIOT
YeCTHO, a OJWH BCErja JDKET, HO KTO MMEHHO — Hem3BecTHO. Kakoe MHHUMAaJIbHOE
KOJIMYECTBO BOIIPOCOB MOTPEOYETCS JKIOPH, YTOOBI TAPAaHTHPOBAHHO y3HATH MPO KAKIYIO
3a;auy, peuuia au ee komanaa? (OTBET Ha BOMPOC MOXKET YUUTHIBATHCS IIPU BHIOOPE KOMY
Y KaKOM CIIeTYIONTUI BOIIPOC 3a/1aBaTh.)

2. Ha nuaronanu AC Beimykiioro yetsipexyroisauka ABCD ormeuena Touka E. M3BectHo,
gro /BAC=~/BCA=/DAC=30°, ACLDE wu AE=2CE. J[okaxure, 4dYTO
AD+AE > 2BD.

3. PaBHOCTOpOHHMIT TpeyrodbHUK co cTopoHoi 100 pa3OuT mapamienbHBIMA CTOPOHAM
OpSMBIMA TPEX HAMNPABICHUNA HA MHOTO MAJEHbKUX TPEYrOJbHUYKOB CO CTOPOHOM 1.
Hexoropsie 77 BepLIMH ITOTy4YUBIIEUCS TPEYTOJIBHOU PEIIETKU ITIOKPACUIIA B CHHUN LIBET.
Jlokaxkxurte, 4TO HAWOYTCSA ABE CUHUE BEPIIMHBI, JICKAIIUE HA MPSAMOM, NMapaJLICIIbHOU
OJIHOM U3 CTOPOH OOJIBUIOrO TPEYTrOJbHUKA.

4. B crpane 3axomyctbe N> 10 ropogoB, MexAy HEKOTOPBIMU TOPOJAMHU IPOBEICHBI
JIBYCTOPOHHUE A0poru. Y moboro ropoja T, kpome CTONULBI, €CTh COCEAHUI ropoi, U3
KOTOPOT'0 HCXOAUT MEHBIIIE TOpoT, ueM u3 T. KakoBo HanboJbIIee BO3MOXKHOE KOJTMYECTBO
JIOpOT B 3aX0JIyCThe?

5. B ognom Barone noesna B MokeBck enyT 11 cemukiaccHUKOB 1 20 MIECTUKIIACCHUKOB, a
BO BTOpOoM — 19 ceMuKiIacCHMKOB M 11 IIECTUKIACCHUKOB, NPYTHX IMACCAKUPOB HET.
Kaxxayro MUHYTY (€CH 3TO BO3MOKHO) TMOO POBHO TPOE IIECTUKIACCHUKOB NEPEOEraroT B
OoJiee TEpenoJHEHHBIN BaroH, JMOO POBHO JBOEC CEMHKJIACCHHUKOB IEpeOEraroT B MEHEE
NEPETOoIHEHHbIN. JJoKaX)uTe, YTO B TEUEHHE BCEU MOE3KMU OETOTHS HE MTPEKPATUTCA.

6. ABaHTIOpUCT MPUOBLT HA 3aNIPETHBIN OCTPOB, TIPEICTaBIAIONTNI U3 cebs kBaapar 10 x 10.
Bricaauiics aBaHTIOPHUCT B JIEBYIO BEPXHIOK KIIETKY. KakIyr0 HOUb JBE HE3aTOIICHHBIE
KJIETKA OCTPOBa, Ha KOTOPHIX HET AaBaHTIOPHUCTA, YXOIAT Toj Boay. Kaxnpiii aeHb
aBAHTIOPUCT CIBUTAETCS HA COCEIHIONO [0 CTOPOHE WJIM JUArOHAIM HE3aTOIIEHHYIO KIIETKY,
¥ OCYIIAET BCE COCEIHHUE 110 CTOPOHE 3aTOIUICHHbBIE KJIETKU. ECiu jxe aBaHTIOPUCT HE MOXKET
clieNaTh X011, OH rorudaet. MoKeT Jii aBaHTIOPUCT AEUCTBOBATH TAK, YTOOBI HE3ABUCUMO OT
MPOSIBIICHUN CTUXUU TPOJEPIKATHCS Ha OCTpPOBE 1eibld ToA? V3HavyanbHO BCE KIICTKH
OCTPOBa CyXHe.

7. ITo kpyry Bemmcanbl N (N > 3) menablX HEOTPHUIATEIBHBIX urcel. OKa3anock, 9YTO Cpeau
HUX HEJb3s yKa3aTh TPOMKY MOAPSI UAYIIHUX YUCel X, Y, Z (Y CTOMT MEXKIy X U Z), B KOTOPO
o0e cymmbl Xty u Yy+Z He Mmenbiie 8. Kakyro HaumOOJbIIyIO CyMMy MOTYT JaBaTh
BBINTMCAHHBIC Yncia?

8. Ilets BBIOpaN HECKOJBKO YHceN u3 Habopa 1, 2, ..., 14. Oka3zanock, 4TO OH HE MOXKET
pa3OouTh WX Ha HECKOJIbKO (Oojee oaHOWM) rpynm ¢ oAuHAaKoBoMl cymmoi. Kakoe
HanOOJIbIIICe 3HAUCHUE MOKET IPUHUMATh CyMMa BeIOpaHHbIX [leTelt uncen?



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
MJUIAAIHASA I'PYIIIIA, BTOPASA JIUTA

1. XKropu xouer y3HaTh, Kakue 3aJaud pelrmia KoMaHaa Ha 0010, 1 MOXKET 3a/1aBaTh
KaKoMy-HUOY/Ib U3 UTPOKOB BOIPOCH! BuAa «Pemniia i Baiia KoMaHaa 3aga4y HoOMep
Takyro-1o?». B 6010 8 3ama4, B koMaHje 6 denoBek. [Ipuyem 5 ydyacTHMKOB KOMaH/IblI
BCETJla OTBEUAIOT YECTHO, a OJWH BCEr/a JIKET, HO KTO UMEHHO — Heu3BecTHO. Kakoe
MUHHUMAJIBHOE KOJIMYECTBO BOIPOCOB MOTPEOYETCS KIOPU, YTOOBI TapaHTHUPOBAHHO
y3HAaTh NPO KaXIyw 3ajady, pemmia jgu ee koMannaa? (OTBET Ha BOIMPOC MOXKET
YUUTBHIBATHCS TIPU BHIOOPE KOMY U KaKO# CIEAYIOIINIA BOITPOC 33/1aBATh. )

2. Haiigute Bce TpOMKHM LIENbIX Yncen @, D U C, JUIS KOTOPHIX BBITOJIHEHBI PaBEHCTBA
a’? = bc+1, b? = ac+1.

3. PaBHOCTOpOHHUH TpEYroabHUK cO CTOpoHOU 100 pa3douT napamieibHBIMU CTOPOHAM
MPSAMBIMUA TPEX HAIPABJICHUN HA MHOTO MAaJE€HbKHX TPEYTOJbHUYKOB CO CTOPOHOM 1.
Hexoropeie 77 BepLIMH MOJYYHUBLIECHUCS TPEYIrOJIbHOM PELIETKU IOKPACWIU B CHUHUU
uBer. Jlokaxkure, 4TO HAWAYTCA JBE CHUHUE BEPIIMHBI, JISKAIIUE HA MPSAMOM,
napajieIbHON OJTHON U3 CTOPOH OOJIBIIIOTO TPEYTOJIHHHUKA.

4. B cTpane 11 ropooB U HECKOJIBKO TOPOT, KaKJ1asl COEAUHAET KaKHe-TO JIBa TOPOJa.
B cronuity Bxoaut 60sIbI1Ie JOPOT, YEM B JIFOOOM APYTOM rOpo/l, a B 3aMOPCK — MEHBIIIE,
4yeM B JIt000i 1pyroi ropoa. CKONIbKO MAaKCUMYM JIOPOT MOKET OBbITh B CTpaHe?

5. B ognom Barone noesnaa B Mokesck enyT 11 ceMuknaccHUKOB u 20 11€CTUKIACCHUKOB,
a BO BTOpoM — 19 ceMukiiaccHUKOB U 11 MIECTUKIACCHUKOB, APYTMX NACCAXKUPOB HET.
Kax1yro MUHYTY (€CJIi 3TO BO3MOKHO) JIMOO POBHO TPOE IIECTUKIIACCHUKOB MepederaroT
B 00JIee MepenoIHeHHbIN BaroH, MO0 POBHO JBOE CEMUKIIACCHUKOB MEpeOeratoT B MEHEe
NepenoTHeHHBIN. JlOKaKknTe, 4TO B T€UEHHE BCEH TTOE3KU OCTOTHS HE TIPEKPATUTCS.

6. Bce nemurenn uncia 101! Bemucansl Ha mocky. Ilers m Bacs o odepeny ctuparoT ¢
nocku 1o ogHomy aemurtento. [lepBeiMm xomom Ilerst ctupaer umcno 101!, Ecom nHa
IpEABIIYIIIEM Iare ObUIO CTEPTO YKCIIO X, TO Ha CIASAYIOIIEM IIIare MO>KHO CTUPATh JIUOO
YUCJIO, SBJISIOIICECS JAeuTeNeM X, JIMOO CTUPATh YUCIo, faessieecs Ha X. KTo He MoxkeT
c/eNaTh X0/, TOT mpourpai. KTo BRIMTPBIBACT NP MPABUIIBHOM UTPe, KaKk Obl HU UTpajl
COIEPHUK?

7. ITo xpyry Beimmcansl 40 11e16IX HeOTpHUIATENbHBIX Yncen. OKa3anoch, YTO CpeId HUX
HEJB3S YKa3aTh TPOMKY MOAPST UAYIINUX YKcel X, Y, Z (Y CTOUT MEXKIY X U Z), B KOTOPOM
00e cymMmbl X+Yy U y+Z He MeHble 8. Kakyro HamOOJBIIYyI0O CyMMY MOTYT JiaBaTh
BBINTMCAHHBIC Uynciia?

8. IleTs BBIOpan HECKOJBKO uKces u3 Habopa 1, 2, ..., 12. Oka3anoch, 4TO OH HE MOXKET
pa3buTh MX HAa HECKONbKO (Oojee oaHOM) rpynnm ¢ oJauHakoBoM cymmoil. Kaxoe
HauOoJIbLIee 3HAUEHUE MOXKET IPUHUMATh CyMMa BeIOpaHHbIX [leTeit uncen?



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
MJUIAJAIHAA T'PYIIIA, TPETHSA JIUTA

1. XKropu xouer y3HaTh, Kakue 3aJaud pelrmia KoMaHaa Ha 0010, 1 MOXKET 3a/1aBaTh
KaKoMy-HUOY/Ib U3 UTPOKOB BOIPOCH! BuAa «Pemniia i Baiia KoMaHaa 3aga4y HoOMep
Takyro-1o?». B 6010 8 3ama4, B koMaHje 6 denoBek. [Ipuyem 5 ydyacTHMKOB KOMaH/IblI
BCETJla OTBEUAIOT YECTHO, a OJWH BCEr/a JIKET, HO KTO UMEHHO — Heu3BecTHO. Kakoe
MUHHUMAJIBHOE KOJIMYECTBO BOIPOCOB MOTPEOYETCS KIOPU, YTOOBI TapaHTHUPOBAHHO
y3HAaTh NPO KaXIyw 3ajady, pemmia jgu ee koMannaa? (OTBET Ha BOIMPOC MOXKET
YUUTBHIBATHCS TIPU BHIOOPE KOMY U KaKO# CIEAYIOIINIA BOITPOC 33/1aBATh. )

2. Haiinure Bce TpOWKHM HEOTPHUIATCIIBHBIX IIENBIX 4YuCel @, b m C, Mg KOTOphIX
BEHINOJIHEHEI paBeHcTBa a2 = be+1, b? = ac+1.

3. Bce nenurenu uncna 101! Beimucansl Ha qocky. Ilets u Bacs mo ouepenu ctuparot ¢
nockd o ogHomy paenutento. Ilepeim xomom Iletsi crupaer uucino 101!, Ecnu nHa
IpeIbLIyIEM are ObLJIO0 CTEPTO YUCIIO X, TO Ha CIEIYIOLIEM I1are MOKHO CTHUPATh JINOO
YKCII0, ABJISIONIECECS JEIUTENEM X, TUOO CTUPATh YUCIIO, Jeismieecs Ha X. KTo He MoxeT
clienath X0/, TOT npourpai. KTo BeIMIphIBAET MpU MPABUILHON Urpe, Kak Obl HU Urpajl
COIEPHUK?

4.V moObIX IBYX HE3HAKOMBIX JIFOIEH B KOMIIAHUH €CTh POBHO JIBOE OOIIMX 3HAKOMBIX.
B xomnanuu ecth ABoe pedsT: Caia u JKenst. OHM 3HAKOMBI IPYT C APYTOM, HO HE UMEIOT
oOumx 3HakoMbIX. [Jokaxute, uro Cama u JKeHs UMEIOT MOPOBHY 3HAKOMBIX B 3TOM
KOMITAHHH.

5. B ogHom Barone noeszna B MxeBck enyT 10 1mecTUKIaCCHUKOB U 22 CEMUKJIACCHUKA, a
BO BTOPOM — 20 IIECTUKIACCHUKOB U 9 CEMUKIACCHUKOB, APYTMX MAaCCAKUPOB HET.
Kaxnyro muHyTy mmO0 pOBHO TpoOe IIECTUKIACCHUKOB TMepedberaror B Ooiee
HAIOJIHEHHBIM BaroH, JMOO POBHO JBOE CEMHKJIACCHUKOB IepeOEraroT B MeEHee
HaIlOJHEHHBIN. beroTHs mpekpaiaercs, €Ciu BCE ONMMCAHHBIE ACHCTBUS HEBO3MOXKHBI.
JlokaxxuTe, 4TO B T€UEHUE BCEU MOE3IKU OCTOTHS HE MPEKPATUTCSL.

6. B xaxxmoii kiaeTke TaOIHIBI SX5 HAMMCAaHO OMHO U3 YKCelI OT 1 10 5 Tak, 4TO Ka)KIoe
U3 3THUX YMCEJ POBHO OJIMH pa3 HAIMCAHO B KAXKION CTPOKE U KaxKoM cToJiorne. HazoBém
YUCJIO YOAUHO PACHONIOHNCEHHbIM, €CIIM U B €0 CTPOKE, U B €ro cTosidiie Bce OOJIbIINE
HEro 4YMuCja PacrojiokeHbl 10 OJHY CTOPOHY OT HEro, a BCE MEHbBIIME — M0 JIPYTYIO.
MoskeT 51 B TabauIe ObITh 5 y/Ia4HO PaCIOI0KEHHBIX YHCEN?

7. ITo xpyry Beimmcansl 40 11e16IX HeOTpHUIATENBHBIX Yucen. OKa3anoch, YTO CpeId HUX
HEJB3S YKa3aTh TPOMKY MOAPST UAYIINUX YKcel X, Y, Z (Y CTOUT MEXKITY X U Z), B KOTOPOM
o0e cyMmbl X+y u Yy+z He MeHblne 8. Kakyro HamOOJbIIyI0O CyMMY MOTYT JaBaTh
BEINWCAHHbBIE ucia’?

8. IleTs BBIOpan HECKOJBKO UKceN u3 Habopa 1, 2, ..., 12. Oka3aaoch, 4TO OH HE MOXKET
pa3OuTh WX Ha HECKOJBbKO (OoJjiee OJHOM) rpynm ¢ oAuHaKoBOM cymMmon. Kakoe
HanOOJIbIIIee 3HAUCHNE MOXKET MIPUHUMATh CyMMa BbIOpaHHbIX [leTeit uncen?
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MATEMATHYECKHUU BOM Ne3. 07.11.2018
I'PYIIIIA «CTAPT», BBICIIAS JIUTA

1. MoxeTt 11 cyMMa HECKOJIbKHX YHCEell, KaK10€ U3 KOTOphIX Oojbiie 0 u MeHbIe 1,
OBITh paBHA YJABOCHHOMY MPOU3BEICHHUIO BCEX ITUX UKCEN?

2. B xaxzo# kieTke TabJIMIBI SX5 HamMcaHO OJHO M3 YHCed OT 1 10 5 Tak, 4TO KaXKIoe
U3 ATUX YHUCEJ POBHO OJIMH Pa3 HAIMCAaHO B KaXJOW CTPOKE M Ka)XJOM CTOJIOLE.
HazoBéMm uuncno yoauno pacnonodcennvim, €CIu U B €r0 CTPOKE, U B €ro CTOJIOLE BCe
0O0JIbILIME HETO YUCIIA PACIIONOKEHBI 10 OJJHY CTOPOHY OT HETO, a BCE MEHbIIHNE — IO
Ipyryro. Moxer jau B Tabiuiie ObITh 00J€€ YETHIPEX YAAUHO PACIOIOKEHHBIX YUCEN?

3. B psig cToAT 4eThipe HeYeTHBIX Ynciia. JloKkakuTe, 4To, pAaCCTaBUB MEXKTY HUMU 3HAKU
CJIOKEHUS, BBIUUTAHUS, YMHOXKEHUSI U CKOOKH, MOXHO JOOUTHCSI TOTO, YTO PE3YyJIbTaT
nojaenutcs Ha 12. (OHM U T€ K€ 3HAKU pa3pellaeTcs UCIOJIb30BaTh HECKOJIBKO pa3 WK
HE MCIO0JIb30BaTh BOBCE. )

4. B ctpane 11 ropoioB U HECKOJIBKO JOPOT, Ka)KJ1ask COCANHSAET KaKue-TO JBa ropo/a.
B cTonuiy BXoauT O0JIBIIIE TOPOT, Y€M B JIFOOO0M APYroi ropo/i, a B 3aMOPCK — MEHBIIIE,
4yeM B JIr000i 1pyroi ropoa. CKONIbKO MaKCUMYM JIOPOT MOKET ObITh B CTpaHe?

5. Kiopu xouer y3HaTh, Kakve 3aJa4yd pellnjia KoMaHaa Ha 000, U MOKET 3aJaBaTh
KaKoMy-HHOY/Ib U3 UTPOKOB BOMPOCHI BUja «Pelnia v Bailla KOMaHJia 3aJlayy HOMep
Takyo-T0?». B 0010 8 3amau, B komanae 6 dyenosek. [Ipudem 5 y4acTHMKOB KOMaHbI
BCETJIa OTBEYAIOT YECTHO, a4 OJWH BCET/A JDKET, HO KTO UMEHHO — Hen3BeCcTHO. Kakoe
MUHHUMAJIBHOE KOJIMYECTBO BOIPOCOB IMOTPEOYETCSl KIOPH, UTOOBI TapaHTHUPOBAHHO
y3HaTh MPO KaXAYyl 3agady, pemmia jgu ee koMmanga? (OTBeT HA BOMNPOC MOXKET
YUYHUTBIBATHCS IPU BHIOOPE KOMY M KaKOM CIIEAYIOITUN BOIIPOC 3a/1aBaTh.)

6. ABaHTIOpPHUCT MPUOBLT Ha 3ampeTHBIM OCTPOB, MPEACTABISAIONINN U3 ce0s KBaapar
10x10. Belcagmics aBaHTIOPUCT B JIEBYIO BEPXHIOK KIETKy. Kaxmayro HOYb JBeE
HE3aTOIICHHBIE KJIIETKM OCTPOBA, HA KOTOPBIX HET ABAHTIOPUCTA, YXOIAT IO BOAY.
Kaxxaplii 1eHb aBaHTIOPUCT CABHUIACTCS HA COCEIHIOI0 II0 CTOPOHE WM JUaroHAIN
HE3aTOIJIEHHYIO KIIETKY, U OCYIIAE€T BCE COCEJAHHUE IO CTOPOHE 3aTOIUICHHBIE KIIETKH.
Ecnu ke aBaHTIOpUCT HE MOXKET CAeNaTh XOJ, OH morudaer. Moxker a1 aBaHTIOPUCT
NEICTBOBATh TaK, YTOOBI HE3ABUCHUMO OT MPOSIBJICHUI CTUXUH MTPOJIEP>KATHCS HA OCTPOBE
uenblid ron? M3HayanbHO BCE KIETKH OCTPOBA CyXHE.

7. B omHoM BaroHne noeszaa B MkeBck eayT 10 MeCTUKIACCHUKOB U 22 CEMHUKJIaCCHUKA, a
BO BTOPOM — 20 IIECTUKIACCHUKOB U 9 CEMUKIACCHUKOB, APYTUX MAaCCAKUPOB HET.
Kaxnyro MuHyTY 7uM00 pOBHO TpO€ IIECTUKIACCHUKOB mepederaror B Ooliee
HAIOJIHEHHBIM BaroH, JMOO POBHO JBOE CEMHKJIACCHUKOB IIepeOEraroT B MEHee
HaIlOJHEHHBIN. beroTHs mpekpaiaercs, €Ciu BCE ONMUCAHHBIE JCHCTBUS HEBO3MOXKHBI.
JlokaxxuTe, 4TO B TEUCHHUE BCEM MOE3/IKM OCTOTHS HE IPEKPATUTCHL.

8. Ha mocke nammcano He Oonee 15 HaTypanbHbIXx uucen. Kaxpoe yBeawuwiau win
yMeHbIIMIM Ha 1. MOXET M mpoW3BENEHUE BCEX MCXOIHBIX YMCEN OTJIMYATHCS OT
MTPOU3BEIECHNUS BCEX HOBBIX uKcen poBHO B 2018 pa3?
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MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
I'PYIIIIA «CTAPT», IIEPBAS JIUT'A

1. CymiecTBYIOT Jid JiBa yucia, 0omibinue 0, Ho MeHbIne 1, cyMMa KOTOPBIX paBHA UX
YABOECHHOMY MPOU3BEICHUIO?

2. B xaxxngoi kjeTke TaONHUIBI SX5 HamucaHo OJHO M3 4ucea OoT 1 g0 5 Tak, 4To
KKI0€ M3 3TUX YKMCEJ POBHO OJWH Pa3 HAMKUCAHO B KaXXIOW CTPOKE U KaXIOM
ctosione. Ha3oBEM uuciio yoauno pacnonodcennvim, €CIU U B €r0 CTPOKE, U B €T0
CTOJIOIE BCe OOJIbIIIME HEr0 YMCIa PACO0XKEHBI 10 OJIHY CTOPOHY OT HEro, a Bce
MEHbIIIMe — MO JIpyryto. MoxeT nu B Tabiuile ObITh 0oJiee YEThIpEX YAa4HO
PacoJIOKEHHBIX YUCe?

3. B psin crosT yeThipe HEUETHBIX uMcia. JloKaxkuTte, 4yTo, pacCTaBUB MEXKIY HUMU
3HAKU CIIO)KCHUSI, BBIYUTAHUSI, YMHOXEHUS U CKOOKH, MOKHO JOOUTBHCS TOTO, YTO
pesyabpTar noaenutcss Ha 12. (OOHM U Te K€ 3HAKU pa3peliaeTcsi UCIOJIb30BaTh
HECKOJIBKO pa3 UM HE UCIOJIb30BaTh BOBCE.)

4. IleTs BBIOpAT HECKOJIBKO YKcel U3 Habopa 1, 2, ..., 14. Okazanock, YTO OH HE MOXKET
pa3OUTh MX Ha HECKOJbKO (Oojiee OMHOM) TPYII C OJMHAKOBOM cymmoil. Kakoe
HauOOoJbIIIee 3HAUCHHE MOXKET IMPUHUMATh cCyMMa BbliOpaHHbIX [lereit uncen?

5. XKropu xouer y3HaTh, KaKMe 3a/1aud peliia KOMaHaa Ha 0010, U MOXKET 3a/1aBaTh
KaKOMY-HHOY/Ib U3 UTPOKOB BOIIPOCHI BUa «Peruma v Baia koMmaHa 3a1a4y HoMep
Takyto-T0?». B 0010 8 3amau, B komanje 6 yenoBek. [IpuyeM 5 ydyacTHUKOB KOMaH bl
BCET/]a OTBEYAIOT YECTHO, a OJIUH BCETJIa JUKET, HO KTO UMEHHO — HEU3BeCTHO. Kakoe
MHUHUMAJIbHOE KOJHUYECTBO BOMPOCOB TOTPEOYETCS JKIOPH, YTOOBI TapaHTUPOBAHHO
y3HaTh MPO KXKAYI0 3a1ady, pemmia ju ee komanaa? (OTBET Ha BOIPOC MOMXKET
YUYHUTBIBATHCS TIPU BEIOOPE KOMY M KaKOH CJIEAYIOIINI BOMIPOC 3a/1aBaTh.)

6. B cTtpane 11 roponos u 45 nopor, Kaxnaas COeAMHSIET Kakue-TO JiBa ropojaa. B
CTOJIMIy BXOJUT OOJIbllI€ AOPOT, YeM B JIIOOOM Apyroil ropoj, a B 3aMOPCK —
MEHBIIIE, YeM B JII000# apyroi ropoa. CKOJIbKO JOPOT BEAYT B CTOJHUILY?

7. B ognom Barone noesaa B MkeBck eyt 10 MeCTUKIIACCHUKOB U 22 CEMUKIIACCHUKA,
a BO BTOpOM — 20 IIECTUKIIACCHUKOB U 9 CEMUKIIACCHUKOB, APYTUX MMACCAXKUPOB HET.
Kaxnyro MuHyTy 100 pPOBHO TpOE€ UIECTHKIACCHUKOB Iepederalor B Oosiee
HAIOJHEHHBIM BaroH, JMOO POBHO JBOE CEMUKJIACCHUKOB MepederaroT B MEHEe
HAINOJHEHHBIN. beroTHs mpeKpaiaeTcs, €Cjnu BCE OMMCAHHbBIE IEUCTBUSI HEBO3MOXKHBI.
JlokaxuTe, 4TO B TEUEHUE BCEH MOE3KK OCTOTHS HE IPEKPATUTCH.

8. Ha nocke Hamucano He OoJiee 7/ HaTypalbHbIX yucesl. Kaxaoe yBeauuuiu wid
YMCHBIINJIN Ha 1. Moxer 1mm IMPOU3BCACHUC BCCX HMCXOIHBIX YHUCCI OTIMYATLCA OT
TPOM3BEICHUS BCEX HOBBIX YHCEN POBHO B 52 pa3za?



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHUUYECKHNHA BOU Ne3. 07.11.2018
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. Homepa aBTOOYCHBIX OUneToB — 3T0 6-3Ha4yHbIe yncaa ot 100000 no 999999. Ecnu
CyMMa TepBBIX TpEX IUpp paBHA cyMMe TPEX MOCICIHUX, TO HOMEpP CUHMTACTCS
c4acTIuBBIM. B cuactnmmBoM HOMepe, aensmieMcs Ha 9, udpbl 3aMEHUIN OyKBaMH
(pa3HbIE — pa3HBIMH, OJJUHAKOBBIC — OJMHAKOBBIMH ), MPUUEM YETHBIC — TJIACHBIMU,

a Heu€THble — corjacHbIMU. CKOJBKO pa3HbIX HOMEPOB MOTJIM 00pa30BaTh CIOBO
NKEBCK?

2. B xaxxmoi kieTke TaOIUIBI SX5 HaMMcaHO OQHO U3 YUCed OT 1 10 5 Tak, 4TO KaXKI0€
U3 3THX YHUCEJ POBHO OJIMH pPa3 HAMKCAHO B KAXKIOM CTPOKE M Ka)XJOM CTOJOLE.
Haz0BéM umcio yoauno pacnonodiceHnvim, €CIU U B €r0 CTPOKE, U B €ro CTOJIOLE BCe
00JIbIIIME HETO YUCIIA PACIIONIOKEHBI IO OJJHY CTOPOHY OT HETO, & BCE MEHBIIINE — TI0
npyryto. Mosxer jau B Tabiuile ObITh 00Jiee YEThIPEX YIaYHO PACIOIO0KEHHBIX YUCEN?

3. B psin cToAT 4eThipe HeYeTHBIX uncia. JJoKkaxkuTe, 4To, pacCTaBUB MEXTy HUMH 3HAKU
CIIOKCHHMSI, BEIUMTAHUS, YMHOKEHUS U CKOOKH, MOKHO JOOUTHCS TOTO, YTO PE3yJIbTaT
noaenurcs Ha 12. (OHM U Te K€ 3HAKH pa3pelIacTcs UCHO0JIb30BaTh HECKOJIBKO pa3 WK
HE MCIO0JIb30BaTh BOBCE. )

4. Bce nenurenu yucna 37! Beinucanbl HA A0cKy. Ilers u Bacs mo ouepenu ctuparor ¢
NOCKK 1o oaHomy nenutento. IlepeeiM xomom llers crupaer umcno 37!. Ecim Ha
IpeIbLIyIIEM Iare ObIJI0 CTEPTO YUCIIO X, TO Ha CIEYIOLIEM I11are MOKHO CTHPATh JINOO
YKCIIO0, ABJISIONICECS JEIUTENEM X, THOO CTUPATh YUCIIO, Jeismieecs Ha X. KTo He MoxeT
CHIENIaTh X0, TOT Mpourpayl. KTo BEIMIpbIBAET TP MPABUIBLHOMN Urpe?

5. Ilo xpyry Bemmcansl 99 1eNbIX HEOTPHUIATENBHBIX YUCEN C O0mier cymmon 463.
JIoKaXxuTe, 4T0 Cpelii HUX MOXHO yKa3aTh TPOUKY HOAPST HAYIIUX gucen X, Y, Z (Y cTout
MEXY X U Z), B KOTOpOH 00€ CyMMBI X+Y U Y+Z HE MeHbIIIe 8.

6. B ctpane 11 ropomoB u 45 nopor, kaxpaas COeAMHSET Kakue-TO JBa ropoja. B
CTOJIMILY BXOJUT OOJIbIlIE JOPOT, YeEM B JIFOOOH Apyroil ropoj, a B 3aMOPCK — MEHBIIIE,
yeM B 110001 apyroi ropoa. CKoJIbKO IOPOT BEIYT B CTOJIMILY ?

7. IleTs BBIOpan HECKOJBKO umcel u3 Habopa 1, 2, ..., 14. Oka3aaoch, 9YTO OH HE MOXKET
pa3buTh WX HAa HECKOJbKO (Oojee oaHOW) Tpynm C oauHakoBoW cymmoi. Kaxkoe
HanOoJIbIlIee 3HAUCHUE MOXKET MMPUHUMATh CyMMa BblIOpaHHbIX [leTelt uncen?

8. XKropu xouer y3HaTh, Kakve 3aJaud peIIriia KOMaHaa Ha 0010, U MOXKET 3a/1aBaTh
KaKkoMy-HHOY/Ib U3 UTPOKOB BOMPOCHI BUa «Pelnia v Baiia KOMaHJ1a 3ajlaqy HOMep
Takyro-1o?». B 6010 8 3ama4, B koMaHjie 6 4enoBek. [Ipuyem 5 ydyacTHUKOB KOMaHIbl
BCErJla OTBEUAIOT YECTHO, a OJMH BCeTda JDKET, HO KTO MMEHHO — Heu3BecTHO. Kakoe
MUHHUMAJIBHOE KOJIMYECTBO BOIPOCOB IMOTPEOYETCSI KIOPH, UTOOBI TapaHTHUPOBAHHO
y3HaTh TPO KXy 3ajady, pemmia jgu ee komadaa? (OTBET Ha BOMPOC MOXKET
YYHUTBIBATHCS TIPU BHIOOPE KOMY M KaKOM CIIEAYIOITUN BOIIPOC 3a/1aBaTh.)
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MATEMATHUYECKHNHA BOU Ne3. 07.11.2018
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. Homepa aBTOOYCHBIX OUneToB — 3T0 6-3Ha4yHbIe yncaa oT 100000 no 999999. Ecnu
CyMMa TepBBIX TPEX Iudp paBHA cyMMe TPEX MOCIECTHUX, TO HOMEpP CUHUTACTCS
c4acTIuBBIM. B cuactnmmBoM HOMepe, aensmieMcs Ha 9, udpbl 3aMEHUIN OyKBaMH
(pa3HBbIE — pa3HBIMH, OJJUHAKOBBIC — OJMHAKOBBIMH ), MPUUEM YETHBIE — TJIACHBIMH,

a He4y€THble — corjacHbIMU. CKOJIBKO pa3HbIX HOMEPOB MOTJIM 00pa3oBaTh CIOBO
NKEBCK?

2. B xaxxmoi kieTke TaOIUIBI SX5 HaMMcaHO OQHO U3 YUCed OT 1 10 5 Tak, 4TO KaXKI0€
U3 OTHX YHCEJ POBHO OJMH pa3 HAMMCaHO B KaXKJIOW CTPOKE M KaKJIOM CTOJIOIE.
HazoBéMm umncio yoauro pacnonosicennvim, €CId U B €T0 CTPOKE, M B €r0 CTOJIOIE BCE
OOJIBIIIME HETO YMCJIa PACIOJIOKEHBI IO OJHY CTOPOHY OT HETO, a BCE MEHBIIIUE — T10
apyryto. Mosxer jau B Tabiuiie ObITh 5 yJaUHO PACIOIOKEHHBIX YUCEeN?

3. UMmeroTcsa ABa HATypalbHBIX YMCla OJHOW YETHOCTH. J[OKaXHTE, 4TO C TTOMOIIBIO
OJTHOTO apU(PMETHUUECKOTO JCHCTBUS (CIOKCHHS, BBIYUTAHUS, YMHOXKCHHS WIH
NEJIEHUA) U3 HUX MOXHO MOJIYYUTb YKCIIO, ACIsIIeecs Ha 4.

4. JlokaxuTe, 9TO KBaJpaT MOXKHO pa3pe3arh Ha Jitoboe, OoJIbiiee 0JHOT0, KOJIUYECTBO
NATUYTOJIBHUKOB.

5. Ha HedreneperonHoM 3aBojie padOTarOT 2 ydacTKa ¢ OJMHAKOBBIM KOJIMYECTBOM
yCTaHOBOK 10 neperonke Hedtu. [TocTynuio nBa coctasa ¢ ceipoii He()THIO, B OJTHOM B
2 paza OoubIe HedTH, 9yeM B ApyroMm. O0a yyacTka 1eiblil JeHb IeperoHsuil HeTh U3
Oomnpioro cocraBa. Ha BTOpoil ieHb OAMH y4acTOK Mepemén Ha HePTh U3 BTOPOTO
COCTaBa, a JIPYrod ydacTOK K KOHILy JHS CIpPAaBWJICS C TEPBBIM. 3a TPETHIl ICHb
ocTaBIIasiCsi HEPTH U3 BTOPOTO cOCTaBa Oblia mepepaboTaHa Ha OJHOW YCTaHOBKE.
CKOJBKO YyCTaHOBOK Ha 3aBOJAE?

6. B ctpane 11 ropomoB u 45 nopor, kaxpaas COeAMHSET Kakue-TO JBa ropoja. B
CTOJIMILY BXOJUT OOJIbIlIE JOPOT, YEM B JIFOOOM Apyroi ropoj, a B 3aMOpPCK — MEHBIIIE,
yeM B 110001 apyroi ropoa. CKoJIbKO IOPOT BEIYT B CTOJIMILY ?

7. B oqnoM Barose mnoesza B MxxeBck eayT 12 mMEeCTUKIACCHUKOB U 22 CEMHUKIIACCHUKA,
a BO BTOpOM — 17 mecTUKIaCCHUKOB, 11 CEMUKIACCHHKOB M JBa MSITHUKJIACCHUKA,
JIPYTuxX TacCaXupoB HeT. Kaxayro MuHyTy JUOO POBHO TPOE IIECTUKIACCHUKOB
nepeberatoT B 0Oojiee HAMOJHEHHBIM BaroH, JUOO POBHO [IBO€ CEMHUKIACCHUKOB
nepeberaroT B MEHEe HAIOJIHCHHBIN, TN00 00a MATHKIACCHUKA TepederaeT B APyrou
BAaroH, €CJIM MacCaXUpPOB TaM MU TaM MOPOBHY. beroTHs mnpekpaiiaercs, €ciu BCe
ONUCAHHEIC ICMCTBUSA HEBO3MOJKHBI. JIOKaXKUTE, UTO B TCUCHHUE BCCH MOE3IKNU OCTOTHS
HE TIPEeKPATUTCA.

8. HckiarouWTe HaMMEHBIIEE BO3MOXKHOE KOJIHUYECTBO U3 CIEAYIOMIMX YETBIPEX
YTBEPKIEHUH, YTOOBI OCTABIIMECS CTAIM BEPHBIMH I KAKUX-TO HATYypajbHBIX A H D,
Y HaliJJUTE€ BCE BO3MOKHBIE APl TAKKX a U b:

(1) at5b— mpoctoe uucio; (2) at+1 meaurcs Ha b; (3) a+b menurcs na 4; (4) a = 3b+5.



