LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHYECKHUU BOM Ne2. 05.11.2018
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. 3a KpYTrabIM CTOJIOM CUAAT 2N yesioBeK (N > 2), KaXblil U3 KOTOPBIX 3HAKOM C
000MMHU CBOMMHM COCEISIMU, HO HE 3HAKOM C TE€M, KTO CHJUT TOYHO HANpPOTHUB.
JlokaxuTe, 94TO BCEX ATHUX JIIOACH MOXKHO TaK MepecaguTh, YTOOBI KaXKIbI OBII
3HAKOM POBHO C OJTHUM U3 JIByX CBOUX COCECH.

2. ITyctb N > 1 — HeuéTHOE HaTypajabHOE Yuciao. HazoBEM mociien0BaTEIbHOCTD
ai, 82, .., an Xopoulel, €CIW BBIMIOJHEHbl CIEAYIOIIME JBa YCJIOBUS:
(1) cpenu ai, az, ..., @n Kaxaoe 4Ucao OoT 1 10 N BcTpedaeTcs POBHO OJUH pas;
(2) |ai-1|+|az-2|+...+|[ap—n| = (n>~1)/2. CkonBKO  CYIIECTBYET  XOPOIIUX
MTOCJIEI0BATEIIBHOCTEN ?

3. Jan Beimykiblid uetsipexyronbHuk ABCD, B kotopom LA = 2/B. Ha cTtopone
AB mnammmace touka E Takas, uro £ZBCE = ZDCE = ZAED. [lokaxwure, 4TO
AE+AD = BE.

4. Tano nipoctoe p > 3. YUucna ay, az, ..., dp-1y2 — NepecTaHoOBKa yucen 1, 2,
(p—1)/2. Tlpu KaKuX P MOCICAOBATEIBHOCTD a1, @2, ..., A(p-1)/2 3aBEIOMO MOYKHO
BOCCTAHOBUTH, €CJIM JIUIS KAXKJIbIX PAa3IMUHBIX | U |, He mpeBocxoasmux (p—1)/2,
M3BECTCH OCTATOK OT JICJICHUS Ha P Yyuciia a;a;?

5. ByneM roBoputh, 4TO TO4Ka S Ha CTOPOHE MHOTOYTOJIBHUKA P 6uona uz mouxu
E, nexamei Bue P, ecitm otpe3ok SE He cogepxuT Todek, TeKammux Ha CTOPOHAX
P, kpomMe camoii Touku S. [Tpu kakux HaTypadbHBIX N MOKHO PACKPACUTh CTOPOHBI
npaBWIBHOTO (2N+1)-yroibHUKA B TPU I[BETA TaK, YTOOBI KaXKash CTOPOHA ObLIa
packpailieHa pOBHO B OJIMH IIBET, B KX bl IBET ObLJIa MTOKpaIieHa XoTs Obl OJTHA
CTOPOHA U U3 KaXKJI0H TOUKH BHE (2N+1)-yroyibHUKa OBLIM BUIHBI TOUKH HE OoJiee
JIBYX 1IBETOB? BepInHbI MHOTOYTOJIbHUKA HE PAaCKpalIMBaIOTCS.

6. a, b, C — MOJIOXXUTECJIbHBIC YUCJIIA. HaﬁHHTC HAaMMCHbBIIICC 3HAYCHUC BBIPAKCHU A

max{2a,§}+ max{3b,23}+ {E g}
c

/. Buytpu mnapamtenorpamma ABCD otmeuenst Touku E m F Tak, dro
tpeyronpbHuku ABE n CDF — mpaBunbHbIe. OKa3alioch, 4TO TOYKA MEPECEUCHUS
npsambix AF u DE nexut Ha otpeske BC. Kakue 3HaueHUst MOKET IPUHUMATH YTOJl
MEXKTy STUMH OPSIMBIMU?

8. Bce HarypanmbHBIE JENIHTENN COCTABHOTO YHCiIa N BHIMHMCAHBI 0 BO3PACTAHUIO:
1=d;<dy<..<dx=n. Okazanock, uto (dx—d1):(ds—dy):....(dk—dk-1) = 1:2:...:(k=1).
Haitnure Bce Takue n.



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHYECKHUU BOM Ne2. 05.11.2018
CTAPHIASA I'PYIIIIA, IIEPBAS JIMTA

1. 3a KpYTrabIM CTOJIOM CUAAT 2N yesioBeK (N > 2), KaXblil U3 KOTOPBIX 3HAKOM C
000UMHU CBOMMHM COCEISIMU, HO HE 3HAKOM C T€M, KTO CHJUT TOYHO HAIPOTHB.
JlokaxuTe, 94TO BCEX ATHUX JIIOACH MOXKHO TaK MepecaguTh, YTOOBI KaXKIbI OBII
3HAKOM POBHO C OJTHUM U3 JIByX CBOUX COCECH.

2. Ilyctb N >1 — uéTHoe HarypaibHOE uMcio. Ha3oBEM mociienoBaTeIbHOCTD

ai, 82, .., an Xopoulel, €CIW BBIMIOJHEHbl CIEAYIOIIME JBa YCJIOBUS:
(1) cpenu ai, az, ..., @n Kaxaoe 4Ucao OoT 1 10 N BcTpedaeTcs POBHO OJUH pas;
(2) |ai—1|+|az-2|+...+|an—n| = n?/2. CKOJIbKO CYIIIECTBYET XOPOIITNX
MTOCJIEI0BATEIIBHOCTEN ?

3. Jan Beimykiblid uetsipexyronbHuk ABCD, B kotopom LA = 2/B. Ha cTtopone
AB mnammmace touka E Takas, uro £ZBCE = ZDCE = ZAED. [lokaxwure, 4TO
AE+AD = BE.

4. Tano nipoctoe p > 3. YUucna ay, az, ..., dp-1y2 — NepecTaHoOBKa yucen 1, 2,
(p—1)/2. Tlpu KaKuX P MOCICAOBATEIBHOCTD a1, @2, ..., A(p-1)/2 3aBEIOMO MOYKHO
BOCCTAHOBUTH, €CJIM JIUIS KAXKJIbIX PAa3IMUHBIX | U |, He mpeBocxoasmux (p—1)/2,
M3BECTCH OCTATOK OT JICJICHUS Ha P Yyuciia a;a;?

5. ByneM roBoputh, 4TO TO4Ka S Ha CTOPOHE MHOTOYTOJIBHUKA P 6uona uz mouxu
E, nexamei Bue P, ecitm otpe3ok SE He cogepxuT Todek, TeKammux Ha CTOPOHAX
P, kpomMe camoii Touku S. [Tpu kakux HaTypadbHBIX N MOKHO PACKPACUTh CTOPOHBI
npaBWIBHOTO (2N+1)-yroibHUKA B TPU I[BETA TaK, YTOOBI KaXKash CTOPOHA ObLIa
packpailieHa pOBHO B OJIMH IIBET, B KX bl IBET ObLJIa MTOKpaIieHa XoTs Obl OJTHA
CTOPOHA, ¥ U3 KaXJI0i TOUKH BHE (2N+1)—yroibHuKa ObLIA BUAHBI TOYKH HE 00JIee
JIBYX 1IBETOB? BepInHbI MHOTOYTOJIbHUKA HE PAaCKpalIMBaIOTCS.

6. CymecTByeT I IPSMOYTOJBHBIN MapajjieieiuIe, Yy KOTOPOro YHCICHHO
paBHbI OOBEM, CyMMa IUIOIIAEH BCEX IIECTH TpaHEd W CymMMa JJIMH BCEX
JBEHaJI1aTu pedep?

/. Buytpu mnapamtenorpamma ABCD otmeuenst Touku E m F Tak, dro
TpeyronbHuk ABE u CDF — mpaBusnibHble. OKa3alioch, YTO TOYKA MEPECEUCHUS
npsambix AF u DE nexut Ha otpeske BC. Kakue 3HaueHUS MOYKET IPUHUMATH YTOJI
MEXK]Ty STUMH OPSIMBIMU?

8. Bce HATYpPJIbHBIE JEIUTEIN COCTABHOI'O YMCJIAa N BBIIMCAHBI 110 BO3PACTAHUIO:
l=di<dy<..<dic=n. Oxazajioch, 4To (dz—dl) (dg—dz) ..... (dk—dk 1) =1:2:...; (k—l)
Haitnure Bce Takue n.



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHYECKHUU BOM Ne2. 05.11.2018
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. 3a KpyrabIM CTOJOM CUIAT 1526 4elnoBeK, KaKIbli M3 KOTOPBIX 3HAKOM C
000MMH CBOMMM COCEJSIMH, HO HE 3HAKOM C TE€M, KTO CHJUT TOYHO HAIIPOTHUB.
JlokaxuTe, 9TO BCEX ATHUX JIFOACH MOXKHO TaK MepecaguTh, YTOOBI KaXKIbId OBII
3HAKOM POBHO C OJHUM H3 JIByX CBOUX COCEICH.

a+b a’+b® 7c+1
2. Perute B HaTypaibHBIX YHCIIAX YPAaBHEHUE > + =

2 c+1
3. Jau Beimykbiid uetsipexyronbHuk ABCD, B kotopom ZA = 2/B. Ha cTtopone

AB mnammrace touka E Takas, uro £ZBCE = ZDCE = ZAED. [lokaxwure, 4TO
AE+AD = BE.

4. Jlanpl HaTypanbHble umcia C>b>a. Jlokaxure, dto cpeau 2C
MOCJICIOBATEIPHBIX YHCET MOJXKHO BBIOpAaTh TPU PAa3IWYHBIX dYuciaa X, Y, Z,
IPOM3BEACHUE KOTOPBIX AeIHUTCs Ha abc.

5. bynem roBoputh, 4TO TOUKa S HA CTOPOHE MHOTOYTroJIbHUKA P 6udna uz mouxu
E, nexamei Bue P, ecitm otpe3ok SE He cogepxuT Todek, JTeKammux Ha CTOPOHAX
P, kpoMe camoii Touku S. [Tpu kakux HaTypadbHBIX N MOKHO PACKPACUTh CTOPOHBI
npaBuiabHOoro 101-yronpHuka B TpU IIBETa TaK, YTOOBI Ka)kaas CTOpOHa ObLia
packpailieHa pOBHO B OJWH IIBET, B KaX/IbI{ 1IBET OblJIa MOKpaIlleHa XOTs Obl O/THA
CTOpOHA U U3 Kaxaou Touku BHE 101-yronpHuka ObLIM BUAHBI TOUYKUA HE OoJiee
JBYX 1IBETOB? BeplinHbl MHOTOYTOJIbHUKA HE PACKPAIIIUBAIOTCS.

6. CymecTByeT I TPSAMOYTOJBHBIN MapajjieienuIea, Yy KOTOPOro YHCICHHO
paBHBI 00BEM, CyMMa IUIOIIQJCH BCeX IIECTH TpaHEed W CyMMa JJIMH BCEX
JBEHaJIIaTh pedep?

/. Touka S Ha cropone PR tpeyrombamka PQR TakoBa, uto PS=2, SR=1,
/PRQ = 45°, T — ocHoBanwue nepreHaukysipa u3 P Ha npsmyro QS. Oka3zasnoch,
yro /PST = 60°. Haiingute Benuuuny yria QPR.

8. HatypanbHoe 4nciio N HA30BEM 2apMOHUYHBIM, €CIIA Y HETO €CTh JIBa Pa3HBIX
HATyPAIbHBIX JCTUTENS, OJWHAKOBO OTCTOAMMX OT N/3. CKOJIBKO CYIIECTBYET
rapMOHUYHBIX YUCEN, HE TpeBocxoaamux 20187



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHYECKHUU BOM Ne2. 05.11.2018
MJUIAJIHIAS I'PYIIIIA, BBICIHIAS JIMTA

1. /laHbI OJIOKHUTENIbHBIC Yncia &, b, C, d, 111 KOTOPBIX BHIIOJHECHO PAaBEHCTBO

1 1 1 1
l+a+ab+abc 1+b+bc+bcd 1+c+cd+cda 1+d-+da+dab

Jloxaxure, uro abed = 1.

2. Ilycts N> 1— HeuéTHOE HATypalbHOE YHCIO. UeMy paBeH MaKCUMyM CYMMBI
|a, -1|+|a,-2|+...+|a,—n|, rme cpenu ai, az, ..., & Kaxmaoe Yucio or 1 mo N
BCTPEUYAETCS] POBHO OJIMH pa3?

3. B psana nexar 20 mapukoB: 10 kpacHbiX U 10 CHHUX B HEKOTOPOM TOpPsAKE. 3a OJAUH
XO0JI MOYKHO MOMEHSTh MECTaMHU JBa COCEIHMX IIApWKa WM JBa LIApUKa, JIEKAIIUX
yepe3 oJuH. JlokakuTe, 4TO €CTh TaKOe PACIOJIOKEHUE MapUKOB (Toxke 10 KpacHBIX U
10 cuHUX B psAll B HEKOTOPOM MOPSIZIKE), KOTOPOE HEBO3MOKHO MOJIYYUTh U3 UCXOTHOTO
obIcTpee, ueM 3a 25 X0JI0B.

4, NznavanbHo KiaeTku gocku 101x101 3amomHeHbl YepHBIMUA M OCIBIMH (DUIIIKAMH B
IIIaXMaTHOM Topsjke (YepHbIX Ooublie, ueM O0einbix). IlepBbiM Xoa0M [leTs cHuMaer ¢
JIOCKH OJHY YepHYIO (DUIIKY M MepeMelnaeT OJHy U3 COCEIHUX 0 CTOpOHE OelbIX Ha
OCBOOOMBIIIEECS MECTO. 3areM Bacsi mepemernaer 4yepHyr (UIIKY Ha CBOOOJHOE
MecTo, 3aTteM Ilerst Genyro Ha cBOOOHOE MeCTO U T.A. (OoJbie (UIKU ¢ JOCKUA HE
CHUMAIOTCS, TEepEeMEUICHNE TMPOUCXOAUT Ha COCEIHIOI0 TI0 CTOPOHE KIIETKY).
[IpourpsiBaeT TOT, KTO HE MOXKET caeiaTh Xoi. MMeeT 1M BO3MOXKHOCTH KTO-TO

BBIMTPATh BHE 3aBUCUMOCTH OT JACWCTBUW CONEPHHUKA, U €CIU Aa, TO KTOo: IleTsa wim
Bacs?

5. JlenuTenu COCTABHOTO HATypaJbHOTO yucia N (Bkiroyas N u 1) BeIMUCaHBI MO
Bo3pactanmio: 1=di1<d><..<n. Okazamoch, uro uucma d>—di, ds—do,
IIPOTIOPITMOHANBHBI YUCaM 1, 2, ... (AMEHHO B TakoM Topsinke). Haiinure Bce Takue N.

6. [Ipo Tpu pa3mUYHBIX HATYPAILHBIX YKCIa &, b, C ¢ cymmoii, Menbineit 150, u3BectHo,
b-1 b+l
"

a-1 a+l
c-1 «c+1
"

b-1 b+l
TaKH€ TPOUKH.

7. B Bemyknom geteipexyroisauke ABCD ZBAD =100°, «ZBCD =130° wu
AB = AD = 1. Halinure nnuny nquaronanu AC.

qTo

SABJIROTCA ITOCJICOOBATCIIbHBIMU HATYPAJIBHBIMU YHUCIIAMH, a4 TAKIKC

ABJIAIOTCA IMOCJICAO0BATCIIBHBIMA HATYPAJIbHBIMH YU CJIAMH. Haﬁ)IHTC BCEC

8. 3a KpyribIM CTOJIOM CHUIAT 2N YeNIOBEK, KaXKIbl M3 KOTOPBIX 3HAKOM C 000MMU
CBOMMU COCEJISIMH, HO HE 3HAKOM C TE€M, KTO CUIUT TOYHO HANPOTUB. JlOKaXHUTE, 4TO
BCEX ITHUX JIIOJIEH MOKHO TaK MEPECaguTh, YTOObI KaX/IbIil ObUI 3HAKOM POBHO C OJTHUM
U3 IByX CBOUX COCEEH.



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHYECKHUU BOM Ne2. 05.11.2018
MJUIAAIHAS I'PYIIIIA, IIEPBAS JIUTA

a’b-1 . b%a+1
a+l b-1

1. Haiinure Bce HaTypasibHbBIC YKCiIa @ U D, JuIst KOTOPBIX 00a Yncia

ABJIAOTCA HATYpPAJIbHBIMU.

2. Ilyctb n>1— nHeuérHOE HaTypaibHOE YHCIO0. UeMy paBeH MaKCHMyM CYMMBI
|a, -1|+]a, -2|+...+|a,—n|, rme cpeau ai, @, ..., @ Kakgoe 4ucio OT 1 70 N
BCTPEUYAETCS POBHO OJIMH pa3?

3. B pana nexar 20 mapukoB: 10 kpacHbiX U 10 CHHUX B HEKOTOPOM TOpPsAKE. 3a OJUH
XO0JI MOKHO NOMEHATh MECTAMH JIBa COCEAHUX IIapuka. J[okaxuTe, 4TO €CTh TaKoe
pacnonoxxeHue mapukoB (Toxe 10 kpacHbix U 10 CMHUX B psii B HEKOTOPOM MHOPSIIIKE),
KOTOPOE€ HEBO3MOKHO MOJIYYUTh U3 UCXOAHOTO ObICTpee, ueM 3a 50 X010B.

4, VznavanbHo KiIeTKH Aocku 101x101 3amomHeHbl YepHBIMUA B OCIBIMH (DUIIIKAMH B
[IaXMaTHOM TOpsAJIKe (YepHBbIX Oomblie, yem Oenbix). [lepBeiM xomom Ilets cHumaer
YepHYIO (QUIIKY C IEHTPAIbHONU KJICTKU JOCKH M MEepEMENIacT OJHY U3 COCEIHUX IO
CTOpOHE OeNbIX Ha ocBoOoAMBIIEeCs MecTo. 3aTeM Bacs nepemeniaer yepHyo QUILKY
Ha CBOOOJIHOE MecTO, 3aTeM lleTs Oenyro Ha cBOOOAHOE MeCTO U T.J. (00Jible (hUILIKU
C IOCKHA HE CHUMAIOTCSI, TEpEMELIEHUE IPOUCXOJAUT HA COCEJIHIOIO MO CTOPOHE KIIETKY ).
[IpourpsiBaeT TOT, KTO HE MOXET cjenaTh Xojl. VMMeer jau BO3MOXHOCTH KTO-TO

BBIMI'PATh BHE 3aBUCUMOCTU OT JEWCTBUM CONEPHUKA, U €CIU Ja, TO KTO: IleTsa wim
Bacs?

5. U3 nByX TpEyroibHUKOB, DPABHBIX IOJOBUHKAM KIIETKH, MOXHO i
COCTaBUTH WJIU MAPAILIEIOTPAMM, UIH TPEYTOJIBHHUK, KOTOPBIE TTOKA3aHbI
Ha pucyHke. [Ipu kakux N u K npsiMmoyroisHuK NxK MOXHO pa3pes3ars Ha

Takue Gurypbl? OUrypKkd MOKHO HCIIOJIB30BaTh B JTFOOOM KOJIMYECTBE, v
MIOBOPAYUBATh U NIEPEBOPAUNBATH.

6. [Ipo Tpu pasnmu9HBIX HATYPATBHBIX YKcia @, b, C ¢ cymmo, meHbIel 150, n3BecTHO,
b-1 b+1

qTo 51 ABJIAKOTCA ITOCIICA0BATCIIBHBIMU HaTypaJ'IBHLIMI/I qucCJIaMH, a TaKXKeE
a-1 a+1
c-1 c+1 o
b 1 51 b 1 ABJIAKOTCA ITOCIICA0BATCIIbHBIMHN HaTypaJIBHBIMI/I qucJiamMiu. HaI/II[I/ITe BCC
— +

TaKHAE€ TPOUKH.

7. B Bemykiaom uetbipexyroipnuke ABCD ZBAD =100°, «ZBCD =130° wu
AB = AD = 1. Halinure nnuny nquaronanu AC.

8. 3a KpyribIM CTOJIOM CHUIAT 2N YeNOBEK, KaXKIbl M3 KOTOPBIX 3HAKOM C 000MMU
CBOMMM COCEJISIMU, HO HE 3HAKOM C TE€M, KTO CUJAUT TOYHO HAINpOTHUB. [Jokaxkure, 4TO
BCEX ITHUX JIFOJIE MOKHO TaK MEPECATUTh, YTOOBI KaK bl ObLII 3HAKOM POBHO C OJJHUM
U3 IByX CBOUX COCEEH.



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHYECKHUU BOM Ne2. 05.11.2018
MJUIAAIHASA I'PYIIIIA, BTOPASA JIUTA

a’b-1 . b%a+1
a+l b-1

1. Haiinure Bce HaTypasibHbBIC YKCiIa @ U D, JuIst KOTOPBIX 00a Yncia

ABJIAOTCA HATYpPAJIbHBIMU.

2. Ilyctb n>1— nHeuérHOE HaTypaibHOE YHCIO0. UeMy paBeH MaKCHMyM CYMMBI
|a, -1|+]a, -2|+...+|a,—n|, rme cpeau ai, @, ..., @ Kakgoe 4ucio OT 1 70 N
BCTPEUYAETCS POBHO OJIMH pa3?

3. B pana nexar 20 mapukoB: 10 kpacHbiX U 10 CHHUX B HEKOTOPOM TOpPsAKE. 3a OJUH
XO0JI MOKHO NOMEHATh MECTAMH JIBa COCEAHUX IIapuka. J[okaxuTe, 4TO €CTh TaKoe
pacnonoxxeHue mapukoB (Toxe 10 kpacHbix U 10 CMHUX B psii B HEKOTOPOM MHOPSIIIKE),
KOTOPOE€ HEBO3MOKHO MOJIYYUTh U3 UCXOAHOTO ObICTpee, ueM 3a 50 X010B.

4. N3navyanbHO KJeTKH AOCKM 11x11 3amosHeHbl YepHBIMH U OCNbIMU (PUITKAMH B
[IaXMaTHOM TOpsAJIKe (4epHbIX Oomble, uem Oenbix). [lepBeim xomom Ilets cHumaer
YepHYIO (QUIIKY C IEHTPAIbHONU KJICTKU JOCKH M MEepEMENIacT OJHY U3 COCEIHUX IO
CTOpOHE OeNbIX Ha ocBoOoAMBIIEeCs MecTo. 3aTeM Bacs nepemeniaer yepHyo QUILKY
Ha CBOOOJIHOE MecTo, 3aTeM lleTs Oenyro Ha cBOOOAHOE MECTO | T.JI. (00oJbIlIe DUIIKA
C IOCKH HE CHUMAIOTCSI, IEpEMEIEHUE TPOUCXOIUT HA COCETHIOO IO CTOPOHE KIIETKY).
[IpourpsiBaeT TOT, KTO HE MOXET cjenaTh Xojl. VMMeer jau BO3MOXHOCTH KTO-TO

BBIMI'PATh BHE 3aBUCUMOCTU OT JEWCTBUM CONEPHUKA, U €CIU Ja, TO KTO: IleTsa wim
Bacs?

5. I3 1ByX TpeyrojbHUKOB, PaBHBIX IIOJIOBUHKAM KJIETKH, MOKHO COCTABUTh i
WIM MapaJuIeIOrpaMM, WIM TPEYTOJbHUK, KOTOPBIE IOKAa3aHbl HA PUCYHKE.

[Tpu kakux N u K npssMoyroabHUK NxK MOKHO pa3pe3aTh Ha Takue GUrypbr?

@Urypkd MOKHO HCIIOJIb30BaTh B JIIOOOM KOJMYECTBE, MOBOPAYMBATH U v
IIEPEBOPAYNBATD.

6. CymiecTByeT JId CEMUYTOIBHUK (BO3MOXKHO, HEBBITTYKJIBIN ), KOTOPBIM MOKHO pa3OUTh
BHYTPEHHHMHU JUAroHasiIMM Ha 6 TpeyroJbHUKOB? BHyTpeHHEH AuaroHaibio
MHOTOYTOJIbHUKA HA3bIBAETCS OTPE30K, COCAUHSIONINMI JBE €T0 HE COCEAHNUE BEPIINHBI,
HE BBIXOJISIIIUI 3a TPaHUIIbl MHOTOYTOJIbHUKA. J[MaroHaan MOryT MepeceKkaThesl.

7. lansl HaTypaidbHbIe uncia C > b > a. Jlokaxkute, 4To cpeau 2C MOCIEA0BaTEIbHBIX
qrcesl MOKHO BbIOpATh TPH Pa3IHYHBIX YKCA X, Y, Z, IPOU3BEICHHE KOTOPBIX JACTUTCS
Ha abc.

8. 3a xpyribiM ctojioM cuaar 2018 denmoBek, KKl W3 KOTOPBIX 3HAKOM C 00OMMH
CBOMMH COCENISIMH, HO HE 3HAKOM C TE€M, KTO CHIUT TOYHO HAMPOTHUB. JlOKaXuTE, 4TO
BCEX ITHUX JIFOJIE MOKHO TaK MIEPECATNTh, YTOOBI KK bl OBLII 3HAKOM POBHO C OJTHUM
U3 IByX CBOUX COCEEH.



LIl YPAJIbCKUI TYPHHUP IOHBIX MATEMATUKOB. MJKEBCK, 02-08.11.2018

MATEMATHYECKHUU BOM Ne2. 05.11.2018
MJUIAJAIHAA T'PYIIIA, TPETHSA JIUTA

1. Halinure X0Ts ObI 0THO HATYpaJIbHOE YKUCIIO N, 71 KOTOPOI'O CYIIECTBYET POBHO
2017 HaTypaabHBIX YKCe] M TaKUX, YTO BBIIOJHEHBI HepaBeHCTBa: 2 < Nfm < 5,

2. W3 maxmarHoit gocku (8x8) BeIpezana yrioBas kieTka. J[Boe mo odepenu
pacCcTaBIsAIOT Ha OCTABINEHCSA YacTH JOCKHM He OboINpe APYr apyra JajbH.
[TpourpeiBaeT TOT, KTO HE MOKET clieaaTh X0, KTo MOXET BRIMrpaTh HE3aBHCHMO
OT JIUCTBUH APYroro urpoka?

3. B psag nexar 13 mapukoB: cHayaja 6 KpacHBIX, 3aTeM 1 3eln€Hbli, 3aTeM 6
CHHMX. 3a OJMH XOJl MOKHO IOMEHSITh MECTaMH JBa COCEIHHUX IIapyuKa WU JIBa
IapyKa, Jekamux yepe3 oauH. MoxxHO Jiu 3a 23 X0Jla IEPEMECTUTh BCE CUHUE
IIapHUKH Ha MeCTa KPACHBIX, a KpaCHbIe — Ha MeCTa CUHHUX?

4. durypa kazsabpa npeacTaBiasieT coOoi kBaapat 3x3 0e3 TpexX YIVIOBBIX KJIETOK.
[Tpsmoyromeauk 50x100 pa3pe3anu Ha JOMUHOIIKKM M KazsiOpbl. Mormo ju
(GUTypOK Ka)J0T0 BUJIa 0Ka3aThCs MOPOBHY?

5. Kog k ceiidy coctout u3 1Byx mudp 1 MOKET HaunHaThes ¢ Hys1. Celid cmoman,
MO3TOMY OTKpoeTcs, eciau nudpa B TMEpBOM SYEHKE OTIMYAETCS OT
COOTBETCTBYIOIIEH LIUPPHI KOJa HE OoJiee YeEM Ha J[Ba, a BO BTOPOM siueiike nudpa
UMEET Ty € YETHOCTh, UTO U COOTBETCTBYIOMIAs Iu(dpa kona. Kakoe HanMmeHbIee
KOJIMYECTBO MOMBITOK HEOOXOANUMO, UTOOBI TAPAHTUPOBAHHO OTKPHITH Ce(h?

6. Ilanunopomom Ha3bIBA€TCS YUCIO, KOTOPOE CJEBAa HANpPaBO U CIpaBa HAJEBO
YUTACTCS OJWHAKOBO, Hampumep, 1991. Haligure Bce 4YeThIpEX3HAYHBIE
MAJIMHIPOMBI, KOTOPBIE MOKHO TPEICTABUTh B BUJIE CYMMbI JBYX TPEX3HAYHBIX
MaJIMHIPOMOB.

7. Jlamel HarypasbHBIE uYHcaa C>Db>a. Jloxkaxure, dYTo cpemu 2C
MOCJEAOBATEIbHBIX YHCET MOXHO BbIOpaTh TPU PaA3JIMUHBIX yucia X, Y, Z,
IPOM3BEACHUE KOTOPBIX AeNIUTCs Ha abc.

8. 3a xpyrubIM cTosioM cuaaT 10 geaoBek, KaKIblid U3 KOTOPBHIX 3HAKOM C 000UMH
CBOMMM COCEJISIMH, HO HE 3HAKOM C TE€M, KTO CHAUT TOYHO HanmpoOTHUB. JloKaxuTre,
YTO BCEX ITUX JIIOJIEH MOXKHO TaK MEPECaTUTh, YTOOBI KX bl ObIJT 3HAKOM POBHO
C OJTHUM U3 JIBYX CBOUX COCEJICH.
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MATEMATHYECKHUU BOM Ne2. 05.11.2018
I'PYIIIIA «CTAPT», BBICIIIAS JIUTA

1. 3 nocku 100x100 BeIpe3an yrioBoi kBaapaT 25x25. JIBoe mo ouepenu
pPAcCTaBIIAIOT HA OCTABIICIHCS 4YAacTHU JOCKM HE ObIOIIME JOPYr Jpyra JajabH.
[IpourpeiBaeT TOT, KTO HE MOXKET cAenaTh XoA. KTo BeIMIpaeT mpu npaBUIbHOU
urpe?

2. Bce nenutenu coctaBHOro ymucia N (Bkiato4das 1 u camo N) BIMKMCATN B TOPSIIKE
BO3pACTaHUs. 3aT€M MEXAY KaKIAbIMU JABYMS COCEIHUMU ACTUTEISAMU 3arucain
WX Pa3HOCTh, @ CAMH JCIUTEIU CTepiu. B monmydueHHOM psily YETHBIC U HEUETHBIC
qucia yepeiyroTcs (IEpBOE MOXKET ObITh KaK YETHBIM, TaK M HEYETHBIM ). Haiinute
BCE COCTaBHbIC YKcIia N, sl KOTOPBIX 3TO BO3MOXHO.

3. B psa nexat 20 mapukoB: 10 kpacHbIX 1 10 CHHUX B HEKOTOPOM TMOpPSIKE. 3a
OJIUH XOJ MO>KHO ITOMEHSITh MECTAMH JIBa COCEIHMUX. JJOKaXKHUTE, UTO €CTh TaKOE
pacnonoxenue mapukoB (Toxe 10 kpacHbiX U 10 cCHHMX B psii B HEKOTOPOM
NOPSIZIKE), KOTOPOE HEBO3MOKHO MOJIYYUTh U3 UCXOAHOro ObicTpee, yem 3a S0
XOJ0B.

4. 3a xpyrabsIM cToJIOM cuaAT 20 4emoBeK, KaKIbId U3 KOTOPBIX 3HAKOM C 000MMH
CBOMMU COCEJIIMHU, HO HE 3HAKOM C TEM, KTO CUJIUT TOYHO HANPOTHUB. JloKaxxuTe,
YTO BCEX ITUX JIIOAEH MOKHO TaK MEePECauTh, YTOOBI KaX bl ObLII 3HAKOM POBHO
C OJTHUM M3 JIBYX CBOUX COCEJICH.

5. Uucno N HasbiBaeTcsi xopowum, ecinu cpeau moObix N moapsa uaymmx
HaTypaiabHbIX yucel 0ombiiue kpaTHbIX 100, yem kpatHbix 101. BepHo nu, uto eciu
N — xopoiee, To u N+1 — xoporee?

6. 3a 0JHY ONEpalMIO U3 IMaphl HATYPAJIbHBIX YHCEI &, D MOXKHO IOJYYUTH MMapy
a—2b, b, ecmu a > 2b nam mapy 2b-a, b, ecim b < a <2b. [Jokaxure, uro uepes
HECKOJIbKO TaKMX OICpPaIii OKaKETCS, YTO OJHO YHUCJIO B Iape BABOE OOJIBIIEC
JAPYTOro WM YKMCIIa OKaXKyTCsl paBHEI.

/. Kon k celipy — JIBy3HAuHOE 4YMCJIO (MOXKET HAUMHATHCS C HyJs1). 3a OJHY
MOTBITKY MOYKHO BBECTH JIBY3HAYHOE YUCJIO, U BBISICHUTD, OTKPOETCS JIU TIPU 3TOM
ceri. Ceiid ciaomaH, MOATOMY OTKpoOeTcs, eciu nudpa B KaKOM-HUOYIb U3
pa3psAI0B OTIMYAETCS OT COOTBETCTBYIOLIEH IU(PBI KOJa HE O0Jee YeM Ha JiBa, a
B JIpyTrOM paspsijie udpa UMeeT Ty K€ YETHOCTh, YTO U COOTBETCTBYIOIIAs udpa
koJ1a. CKOJIbKO TOTBITOK HYKHO, YTOOBI TapaHTUPOBAHHO OTKPBITH Cer(]?

8. HaiinuTe X0Ts ObI 0JJHO HATypaIbHOE YUCIIO N, JIJIsI KOTOPOTO CYIIECTBYET POBHO
2018 HaTypaabHBIX YKCell M TaKUX, YTO BBIIOJHEHBI HepaBeHCTBa: 2 < N/m < 5,
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MATEMATHYECKHUU BOM Ne2. 05.11.2018
I'PYIIIIA «CTAPT», IIEPBAS JIUT'A

1. U3 pocku 10x10 Beipe3an yrioBoi kBagpaT 2x2. J[Boe 1o ouepenu
pPAcCTaBIIAIOT HA OCTABIICIHCS 4YAacTHU JOCKM HE ObIOIIME JOPYr Jpyra JajabH.
[IpourpeiBaeT TOT, KTO HE MOXKET cAenaTh XoA. KTo BeIMIpaeT mpu npaBUIbHOU
urpe?

2. Ynciao Ha30BEM camonoocmpausarouumcsi, €Ciu Kakyr Obl K HeMY HEHYJIEBYIO
mudpy crpaBa HM MNPHUINCATH, MOJYYUBIIECECS YHCIO OyACT NEIUTHCA Ha OTY
1dpy. CKOIBKO BCETO YETHIPEX3HAUHBIX CAMOIIOICTPANBAIOIIUXCS YUCEIT?

3. B psa nexat 20 mapukoB: 10 kpacHbiX U 10 CHHUX B HEKOTOPOM MOpPSIKE. 3a
OJIMH XOJ] MO>KHO MIOMEHATH MECTAMHU JIBA COCEHUX Iapuka. JJokaxxure, 4To €CTh
TaKo€ pacrojioxkeHue mapukoB (Toxxe 10 kpacHbIX U 10 CUHUX B psifi B HEKOTOPOM
MOPSIIKE), KOTOPOE HEBO3MOXKHO TOJIYYUTh U3 UCXOAHOTO ObIcTpee, yem 3a 50
XOJ0B.

4. 3a KpyrJibIM CTOJIOM CUAAT 20 4eTOBEK, KK IbI U3 KOTOPBIX 3HAKOM C 000UMU
CBOMMM COCEJISIMH, HO HE 3HAKOM C TE€M, KTO CHAUT TOYHO HAnmpOTHUB. JloKaxuTe,
YTO BCEX ATUX JIIOAEH MOKHO TaK MEePECaanuTh, YTOObI KaXbIi ObLI 3HAKOM POBHO
C OJJHUM M3 JIBYX CBOUX COCEJIEH.

5. Hucno N HazpiBaeTcs XOopomuM, eciau cpenu dto0bix N moapsa uaymmx
HaTypaiabHbIX yucel kpaTHbix 100 0osbie, uem kpatHbix 101. BepHo 5n, uto eciu
N — xopoee, To 1 N+1 — xopomiee?

6. 3a oHY Omepanuio U3 Maphl HATYPATBHBIX YHCEI &, D MOYKHO MONYYUTh Mapy
a—2b, b, ecm a > 2b wim mapy 2b-a, b, ecmm b <a < 2b. [Jokaxure, uro uepe3
HECKOJIbKO TAaKWX OIEpaInid OKaKETCS, YTO OJHO YMCJIO B Mape BIABOE OOJIbIIEC
JPYTOTO MW YHCIIa OKAXYyTCs PABHEI.

7. Kox x celipy coctout u3 aByx mudp U MOXKeT HauuHaThes ¢ HyJa. Ceid
CJIOMaH, TO3TOMY OTKpoOeTcs, eciid Iudpa B NEPBON SUeUKe OTIMYACTCS OT
COOTBETCTBYIOIIEH IUGPHI KOJa HE 00Jiee UeM Ha JIBa, a BO BTOpPOH siuelike nuudpa
UMEET TY K€ YETHOCTh, YTO U COOTBETCTBYIOMIAs udpa koaa. CKOJIBKO MOIMBITOK
HEO0O0XO0AMMO M JIOCTATOYHO, YTOOBI TApAaHTUPOBAHHO OTKPHITH ceii(h?

8. HalimuTe X0Ts OBI OJTHO HATypaJIbHOE YUCIIO N, 11 KOTOPOTO CYIIIECTBYET POBHO
2018 HaTypaabHBIX YKCell M TaKUX, YTO BBHIIOJHEHBI HepaBeHCTBa: 2 < N/m < 5,
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MATEMATHYECKHUU BOM Ne2. 05.11.2018
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. M3 maxMaTHOM JOCKHM BBIpe3aHa YyrIjoBas KieTka. JlBoe mo ouepenu
PacCTaBJISIOT HA IOCKE HE OBIOIIUE JIPYT Apyra jJajabu. [IpourpsiBaet TOT, KTO HE
MOXET cAenaTh Xoa. KTo BeIMIpaeT rmpu npaBuIbHOU Urpe?

2. Tlets 3amymMan cocraBHOe uuciio N, a Bacs — nHaTypansHoe uuncio M. Ilets
3amucall B TETPAJKy MO BO3PACTAHUIO BCe Jenurenn N, kpome 1 u N. Bacs 3anucan
B JPYIyI0 TETPAAKY MO BO3PACTaHHUIO BCe aenuTenu M, kpome 1 m m. Ecim k
nepBoMy u3 3anucaHHbix Ilereil menureneld nmpubaButh 1, KO BTopomMy — 3, K
TpeTheMy — 5, U T.J., IOJYYUTCS] B TOUHOCTH HA0Op BCEX JETUTENCH, 3alTUCaHHBIX
Baceii. Kakue uncia mornu 3amymats pedsara? [lepeuncnnre Bce BO3SMOKHOCTH.

3. B psag nexar 11 mapukoB — cHavajia 5 KpacHBIX, 3aTeM | 3en€HbId, 3aTeM 5
CUHHUX. 3a OJIMH XOJI MOKHO MOMEHSITh MECTAMM JBAa COCEAHUX IIApWKa WIH JIBa
mapuKa, JeXalluX 4Yepe3 OAWH. 32 KAKOE€ HAMMEHBIIEE YHUCIO XOJIOB MOXHO
MEPEMECTUTh BCE CHHHE IIAPUKU HA MECTa KPAaCHBIX M BCE KpPaCHbIE HAa MECTa
CUHHUX?

4. 3a kpyraeiM ctoioMm cuiaT 2018 denoBek, Kakabldi M3 KOTOPBIX 3HAKOM C
000MMH CBOMMHM COCEISIMU, HO HE 3HAKOM C T€M, KTO CHUJIUT TOYHO HAIPOTUB.
JlokaxxuTe, 4TO BCEX ITUX JIIOAEH MOXKHO TaK MEPECaJuTh, YTOOBI KaXXIblid ObLI
3HAKOM POBHO C OJTHUM U3 JIBYX CBOUX COCEJIEH.

5. Hucno Ha30BEM camonodcmpausarouuMcsi, €CIIi KaKyto Obl K HEeMY HEHYJIEBYIO
mudpy cupaBa HU NPUNKCATH, MOJYyYMBIIEECS YHUCIO OyAeT ACNUTHCA Ha 3Ty
u¢py. CKOJIBKO BCETO YETHIPEX3HAUHBIX CAMOIIOACTPANBAIOIINXCS YUCENT?

6. durypa kazabpa npencrapiger coOoi kBaapar 3x3 6e3 TpexX YIJIOBBIX KIIETOK.
[Tpsmoyromeauk 50x100 pa3pe3anu Ha JOMUHOIIKKM M KazsiOpbl. Mormo ju
(GUTypOK KaxXJ0ro BUJIa 0Ka3aThCs MOPOBHY?

7. Kon k celidy cocrout u3 aByx uudp v MoXeT HauumHaAThes ¢ Hysst. Ceild
CJIOMaH, IMO3TOMY OTKpOETCA, €ciu Ludpa B MEpBOM sSUEKEe OTIMYAETCA OT
COOTBETCTBYIOLIEH HU(]PBI KoAa HE O0JIee UeM Ha J1Ba, a BO BTOPOM sAuelike nudpa
UMEET Ty € YETHOCTh, UTO U COOTBETCTBYIOMIas Iu(ppa koaa. CKOIbKO MOMBITOK
HEO0OXOIMMO U JIOCTATOYHO, YTOOBI TAPAaHTUPOBAHHO OTKPHITH ceii(h?

8. Ilanunopomom Ha3bIBAETCSl YUCIIO, KOTOPOE CJIEBa HAMPaBO U CIpaBa HaJIEBO
YUTACTCSl OJWHAKOBO, Hampumep, 1991. Haiigute Bce 4eThIpeX3HAYHbBIC
MAJIMHIPOMBI, KOTOPBIE MOXKHO MPEICTAaBUTh B BUJIE CYMMBI JIBYX TPEX3HAUHBIX
MaJIMHIPOMOB.
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MATEMATHYECKHUU BOM Ne2. 05.11.2018
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. M3 maxMaTHOM [JOCKHM BBIpe3aHa YyrIjoBas KieTka. J[Boe Mo ouepenu
PacCTaBJISIOT HA IOCKE HE OBIOIIUE JIPYT Apyra jJajabu. [IpourpsiBaet TOT, KTO HE
MOXET cAenaTh Xoa. KTo BeIMIpaeT rmpu npaBuIbHOU Urpe?

2. Ha kBagpaTHOM TOpTE BBIOpalM TOYKY M IPOBEIM OT HEE MNPSIMOJIMHEHHBIC
pa3pe3bl kKo BceM yriam TopTa. CKOJIBKO BECHUT CaMblii OOJIBIION U3
MOJIYYHUBIINXCSA KYCKOB, €cli ocTayibHbIe BecAT 200 r, 350 r u 400 r?

3. B psag nexar 13 mapukoB: cHayaja 6 KpacHBIX, 3aTeM | 3en€Hbli, 3aTeM 6
CHHMX. 32 OJJMH XOJl MOKHO IMOMEHSTh MECTaMH JBa COCEJHUX IIApUKA WM JIBa
IapyKa, Jexkamux 4epe3 oauH. MoxHO JIM 3a 23 X0Jia IEPEMECTUTh BCE CHHUE
IIapUKH Ha MeCTa KPACHBIX, a KpaCHbIe — Ha MeCTa CUHHUX?

4. B rocynapctBe HECKOJbKO TOpPOJOB, HEKOTOPHIE H3 KOTOPBIX CBS3aHBI
noporamu. Beero B rocynapctse 2018 nopor. M3BecTHO, 4TO MEXY JIFOOOH ITapoi
TOPOJIOB MOXHO MPOEXaTh €IUHCTBECHHBIM MYTEM, HE MPOXOSAIIUM HU 10 KAKOM
mopore 0obIle 0JHOTO pa3a. JJokaxuTe, 4To MOkHO oprann3oBath 1009 6pwuran,
KaKaas M3 KOTOPBIX OyaeT OOCITy>KMBaTh POBHO JBE JIOPOTH, BBIXOIAIINC W3
OJIHOTO TOpOJia, TAKUM 00pa3oM, YTOOBI BCE JOPOTU OOCTYKUBAJIUCH

5. Hucno Ha30BEM camonoocmpausarouwjuMcsl, €CIIA KaKyto Obl K HEMY HEHYJIEBYIO
nudpy crpaBa HU MNPUIUCATH, MOJYYUBILIEECS YHUCIO OYAET NEIUTHhCS Ha ATy
udpy. CKOJIBKO BCEro YEThIPEX3HAYHBIX CAMOIOACTPANBAIOIIMXCS YACEI?

6. [lana mapa HaTypanpHbIX yuces. bosbiiee 41MCcio MOXKHO 3aMEHUTh Ha Pa3HOCTh
€ro W yJABOEHHOI0 MEHBIIET0, €CJIU OHO OO0JbIIE YABOEHHOIO MEHBIIETO, U Ha
Pa3HOCTh YIBOCHHOT'O MEHBIIIETO U €70, €CJIM OHO MEHBIIIE YIBOEHHOTO MEHBIIETO.
JlokaxuTe, 4TO yepe3 HECKOJIbKO TAKUX ONEpPAlNi OKa)XETCsl, 4YTO OJIHO YHCIIO B
nape BJIBO€ OOJIbIIIE IPYTOro WU YUCIIa OKAXKYTCSI PABHBI.

7. Kpyr n7st urpel B pyJIeTKYy pa30uT Ha 36 CEKTOPOB, KaX bl U3 KOTOPBIX, B CBOIO
odepelib, pa3AeiICH Ha IBE YaCTU — KPAcHY0 U 4€pHYr0. CTaBKy MOXHO CHIEJIaTh,
Ha3BaB [0 OCTAHOBKHM IIapHKa HOMEP W HBET. CTaBKa BBIMIPACT, €CIU IIAPUK
OCTAaHOBUTCSI Ha YKa3aHHOM HOMEPE WJIM HA YKAa3aHHOM IBETE, HO IPU HOMEDE,
OTJIMYAIOIIEMCS OT YKa3aHHOTO He OoJiee ueM Ha | (cuuTaeTcs, 4To IEPBBII CEKTOP
clenyeT 3a TpUALATh IIECTBIM M HMX HoMepa otinyarores Ha 1). Kakoe
HAaMMEHBbIIIEEe YHUCIIO CTABOK HAJIO CeNaTh, YTOObI HABEPHSKA BBIMTPAThH?

8. HaiinuTe X0Ts ObI 0JJHO HATypaIbHOE YUCIIO N, JIJIsI KOTOPOTO CYIIECTBYET POBHO
2018 HaTypaabHBIX YKCell M TaKUX, YTO BBIIOJHEHBI HepaBeHCTBa: 2 < N/m < 5,



