Jlsaoyamv mpemuii mamemamuyeckuii myprup cmapuexiacchuxkos “Kyooxk namsmu A.H. Koamoeoposa™
Hbicescx, 8—14 dexabps 2019 2o0a

YerBepToiii Typ 13.12.19. Boicmas jgura: 6ou 3a 1 u 3 mecra.

1. BeInyKJIbIii MHOTOYTOJIbBHUK OPTOTOHAJIBHO CIPOEKTHPOBAIM C OJHOM IUIOCKOCTH Ha JPYTYIO.
JIoKa)KuTe, 4TO MPOEKIIMIO MOXKHO MOKPBITh KOIMEH HCXOAHOTO MHOTOYTOJIbHUKA.

2. JlaHBI MOJTOKUTEIBHBIC X1, ..., Xn C CYMMOH Tt. Jlokaxute, 4ToO

sinx; sinx,...sin X, <[ sin(z/n)
sin(x, + X,)sin(X, + X;)...sin(x, + %)\ sin(2z / n)

3. lana auarpamma FOmnra d. ITycts S — MHOXECTBO Beex e€ moaauarpamm FOHra (BKIItouast ImycTyro
noanuarpaMmy u camy d). Haiimure KOMTUYeCTBO MEPECTAaHOBOK O .S — S TakWX, 4TO MpPHU JIFOOOM
X € S muarpamma o(X) He COOCPXKHMT YIIIOBBIX KIeTOK auarpammbl X. (Kierka o amarpamMmbr X

Ha3bIBACTCsA yZJZOGOIZ, €CJIM X HE COACPKUT KJICTOK HaJl O M CIIpaBa OT 0(,.)

4. ]Ipa urpoka UrparT B CICAYIOUIYI0 UTPY, BBHIMHCHIBAS MO OYEpPEIUd HA JOCKY YMClia U3 OTpe3Ka
[1, 7]. U3HavyanbHO JOCKa IMycTa. BRIMUCAHHOE YHCIIO MOXKET OBITh PAaBHO JAPYrOMY YHCITY Ha JIOCKE.
[IpourpeiBaeT TOT, MOCIE YBErO XOJa HA JAOCKE HAWAETCS TPOMKA YHCEIN, SBIISIIOLIUXCS JJIMHAMHA
CTOpPOH TpeyroyibHUKa. KTO BRIMTpHIBAET IPU MPABUIBHON UTPE — TOT, KTO AEJIAeT NEPBbIA X0 WU
€ro CONepHUK?

5. B ropone cuéTtHOoe KOIMYECTBO KHUTEJEH, 3aHYMEPOBAaHHBIX BCEMHU HATYPAJIbHBIMH YHUCIAMH.
Taxxke B ropojie ectb TaliHble OOIIECTBA, Ka)K[J0€ COCTOUT MX 7 4eloBeK (Jo0ble /1Ba o0IIecTBa
oTaMyaroTcs coctaBoM). [Ipu 1r060M HaTypanbHOM N KUTENb C HOMEPOM N yUacTBYET HE MEHEe, YeM
B N 001ecTBax (BO3MOXKHO, B 0ECKOHEUHOM KoJM4ecTBe 001IecTB). JlOKaKUTE, YTO MOKHO MIPUKPHITH
HEKOTOphIe 00111ecTBa (BO3MOKHO, HU OJJHOTO HE MPUKPBITH) TaK, YTOObI 3TO YCIOBUE MO—TIPEKHEMY
BBITIOJIHSJIOCH, HO MPU MPUKPBITHH JIF000TO €II€ 0HOT0 00IIECTBa YK€ HE BBINOIHSIOCH OBl.

6. Harypanbuele uncna a, b, ¢ TakoBbl, uro umcno 2ab+2ac+2bc-a?-b>-c? apngerca xpagparom
HaTypainbHOro uncia, a HOJI uucen @, b, C ecTb cymMMa JIByX KBaapaToB LEJbIX 4yrcen. JloKakuTe,

YTO CYIIECTBYET TPEYTOJbHUK C JJIMHAMH CTOPOH +/a , \/5 : \/E , BCE KOOPAUHATHI BEPLINH KOTOPOIO
— IIEJIbIE.

7. Haiigute Bce HaTypaidbHble N, IS KOTOPBIX cymiecTByeT MHorowreH f(X) ¢ 1menbiMu
k02 puULMEHTaMu TaKOii, 4To Bee K03 puuuentsl MHOrounena f(x)>—(1+x+...+x" 1) kparus n.

8. Joxaxwure, yto uncio 5"-1 e nenurcs Ha 2"+1 HU NpU KAaKOM HATypaJIbHOM N.

9. lan pazHoctoponHuit TpeyroabHuK ABC. OxpyxxHocTh 2 kacaercs nyueit AB u AC B Toukax Ba u
Ca cootBerctBeHHOo, ipruéM ABa = ACa = BC. Oxpyxuoctu 8, Qc u touku As, Cs, Ac u Bc
omnpenensaoTces aHanorudHo. OKa3anoch, YTO OKPYKHOCTH Qa, Qg U {c UMEIOT 00IIYI0 TOUYKY T U
MEPECEKAIOTCS BTOPUYHO B TOYKAX Sa, Sp, Sc, HE JIekaIlMX Ha OAHOW mpsiMoil. Jlokaxute, 4TO
OKPYXHOCTHU, ONMCAHHbIE 0KO0JIO TpeyronbHUKOB ABC 1 SaSeSc kacarotcs.

10. lans! nBa Habopa u3 8 Touek: A1, B1, C1, D1, A't, B'1, C'1, D'1 m1 A2, B2, Cz, D2, A%z, B'2, C'2, D".
Ha3oBéM 1Ba 4eThIpEXYTrONBHUKA NOXOHCUMU, €CITA OHU BIIMCAHBI B KOHIIEHTPUYECKHE (BO3ZMOXKHO,
COBMAJIAIOIINE) OKPYKHOCTH. V3BECTHO, YTO KaXIbId M3 TATH 4eThIpEXyronbHUKOB A1B1CiDy,
A1A'1B1B'1, B1B'1C:C'1, C1C'1DiD'1, DiD'1A1A'1 (BO3MOXKHO, caMOMEPECEKaIOIMMXCs) MOXO0XK Ha
YeTBIPEXYTONBHUK, TOJYYSHHBIM W3 HEro 3aMeHOM Bcex uHAekcoB | Ha 2. JlokaxkuTe, 4YTO
yeTeipéxyronpHukn A'1B'1C'1D"1 u A',B">C'2D", Takke moxoxu.



Jlsaoyamv mpemuti mamemamuyeckuii myprup cmapuexiacchuxos “Kyoox namsmu A.H. Koamoeoposa™
Hboicescx, 8—14 oexabps 2019 2o0a

YerBepToiii Typ 13.12.19.
Beicmiasi siura: 6om 3a 5 u 7 mecra. IlepBas siura: 60ii 3a 1 mecro.

1. Huxakue Tpu nuaroHanu Belmykioro 2019-yronpHuka P He nepecekaroTcsi B oAHON Touke. HazoBém
nepekpécmkom TOUKY IIepeceueHMsl IBYX IuaroHaieid P, He SBIAIOIIYIOCS BEpIUMHOW, a yukiom —
MIOCJIEI0BATEIBHOCTD XOTS ObI TPEX MEPEKPECTKOB, B KOTOPOW KaXK/Ible 1Ba MOCIIEAOBATEIbHBIX MEPEKPECTKA
(B TOM 4McCIIe OCIEIHUNA U IIEPBBIN) JIe’KaT Ha OJHOM AMaroHalld, HO HUKAKHe TP NepeKpECTKa Ha TUaroHau
He siexat. Kakoe HanOobIee KOIM4ecTBO MePEKPECTKOB MOKHO OTMETUTH TaK, YTOOBI HUKAKHE OTMEYCHHBIE
HepeKpECTKU He 00pa30BbIBAIN IIUKII?

2. JlaHbI MOJIOXKHUTETBHBIC X1, ..., Xn C CyMMOHU 7. Jlokaxwure, 4To

sinx, sinx,...sinx, <[ sin(z /)
sin(x, + X,)sin(X, + X;)...sin(x, +x)  \ sin(2z / n)

3. Han kmeruarerii kBagpat 100x100. Juacpammoii FOnea Ha3pIBaeTCS MHOXKECTBO KJICTOK, COJIEpIKaIce
BMECTE C KaXJIOM CBOEH KIIETKOH BCE KIETKH JieBee M BCE KIETKH Hipke ee. IlycTe S — MHOXecTBO Bcex
nuarpamm FOHra, copepxkamuxcs B KBajpaTe (BKJIIoyas IyCTYyK AMarpamMmy M Bech KBajpat). Haiimure
KOJIMYECTBO TIEPECTAHOBOK O : S —> S TaKuX, 4TO MpH JIFOOOM X € S nuarpamMma o (X) HE COACPIKUT YIIIOBBIX

KieTok auarpammbl X. (KiteTka oo muarpaMMbl X Ha3bIBACTCS Vel080l, €CITU X HE COACPKHUT KICTOK Haa o H
CcrpaBa oT O..)

4. JIBa Wrpoka WrparT B CICAYIOIIYIO MIPY, BBIIKCHIBAs [0 OYEpeH Ha JIOCKY 4Mcia u3 oTpeska [1, 5].
N3HavanbHO A0CKa IycTa. BeimrcanHoe YMCIo MOXKET ObITh PaBHO JIPpyromMy 4Mciy Ha gocke. [IpourpeiBaer
TOT, ITIOCJIE YbETO X014 Ha JOCKE HAMAETCS TPOMKA YKCell, ABIAIOIMUXCA JUIMHAMU CTOPOH TPEyroyibHUKaA. KTo
BBIMT'PBIBAET IIPU MTPABUIIBHON UI'PE — TOT, KTO JETIACT NEPBBIA X0 WX €r0 CONEPHUK?

5. Jlema BeIMMCHIBAET MOCIIENOBATEILHOCT Unced. Ha nmepBom miare oH nuimeT Jar000e HaTypaibHOE YHCIIO
a1. Ha mrare Homep K oH cuuTaeT npousBeicHHe HEHYICBBIX MU(P YHUCIIA 8k-1, YMHOKACT 3TO TPOU3BEACHHUE
Ha TPOU3BOJILHOE YHCIIO, HE MPEeBOCXO/IsMIee K U sBisonieecs: CTENEHbIO ABOMKH, W pe3ybTaT 0003HAYACT
yepe3 ak. Jlokaxkure, yto B JlemmHoi nocaea0BaTenbHOCTH HAAYTCS 1BA PABHBIX YHCIIA.

6. HaTypanbHble grcna a, b, ¢ TakoBsl, 4o uncio 2ab+2ac+2bc-a?-b?—C? sBnsercs KBagpaToM HATYpaTbHOTO
uyucna, a HOJl uucen a, b, C ecTh cymMMa ABYX KBaJpaTOB HEJbIX dncel. J[OKaKHTE, YTO CYIIECTBYET

TPEYTrOJbHUK C JUIIMHAMU CTOPOH +/ a, b , VC, Bce KOOpAWHATBI BEPIINH KOTOPOI'0 — IICJIbIC.

7. Haubr ¢pynkiun f,g:R — R. W3BectHO, uro dyHkims ¢(X) HenpepsiBHa Ha [0,1], dynkius f(X)+g(X)

crporo Bospacraer Ha [0,1], a Takxe f(0) >0 u f(1) < 0. Jfokaxwure, uto cymectByer X € [0,1] Takoe, uTo
f(x) = 0.

8. ApryMeHThl U 3HaueHUs QyHKIHH S(X1, X2, ..., Xn) — IeJble 4YKcaa. M3BECTHO, YTO Ui JIIOOBIX IIEITBIX
ai, az, ..., an U g moboro i =1,2, ..., N, ecmu B BelpakeHun S(ai, @z, ..., an) apryMeHT @ 3aMEHUTh Ha
S(as, az, ..., @n), TO 3HAYECHHE CTAHET PaBHBIM ai. JJOKakuTe, UTO IS TFOOBIX IEbIX a1, 2, ..., @n U I JII000Tr0
i=1,2,..,n, ecnu B BeIpakeHuu S(an, an-1, ..., 1) QpTYMEHT i 3aMEHUTh Ha S(ai, ..., &n), TO 3HAUCHHUE TAKKE
CTaHET PaBHBIM 4.

9. Jlan pasznocroponnuii TpeyroiabHuk ABC. OkpyxHocTth Q kacaetcsa mydeir AB u AC B Toukax Ba u Ca
cootBercTBeHHO, MpraéM ABa = ACa = BC. Oxkpyxuoctu Qg, Qc u Touku Ag, Cg, Ac 1 Bc ompenenstores
aHasiornyHo. OKa3anock, 4To OKpYKHOCTH (24, (g 1 (2c UMEIOT OONIYIO TOUKY | U MepeceKatoTcss BTOPUYHO
B TOukax Sa, Sg, Sc, HE JexaluMxX Ha OAHOM HpsMOM. JloKaKuTe, YTO OKPYKHOCTH, OIHMCAHHBIE OKOJIO
TpeyroiabHuKOB ABC 1 SpSgSc kacarorcsl.

10. {anb! nBa Habopa u3 § Touek: Ay, By, Cy1, D1, A'y, B'1, C'1, D'1 1 Az, B, Co, D2, A'z, B2, C'2, D'2. HazoBéMm
JIBa YETBIPEXYTOJIbHUKA NOXOMCUMU, €CIIA OHMU BIIMCAHBI B KOHIIEHTPUYECKHE (BO3MOKHO, COBMAJAIOIINE)
OKpYXHOCTU. M3BecTHO, uTO KaxIwlii W3 msatH 4eThipéxyronbHukoB A1Bi1CiDi, A1A'1B1B'1, BiB'1CiC'y,
C.1C'1D1D'1, D1D'1A1A"1 (BO3MOXKHO, caMOIIEPECEKAIOIINXCS) TTOX0XK Ha YETHIPEXYTOJIbHUK, TIOJyYCHHBIA U3
Hero 3aMeHol Bcex nuaekcoB 1 Ha 2. Jlokaxure, yto yetbipéxyronsauku A'1B'1C'1D"1 u A'2B'2C'.D"; Taxxe
MOXOKU.



Heaoyams mpemuii mamemamudeckuti mypHup CmapuexiaccHuKo8
“Kybox namamu A.H. Konimoeoposa™

Hboicesck, 8§—14 oexabpsa 2019 2o0a

YerBeproiid Typ 13.12.19. IlepBasi aura: Bce 6ou, kpome 00s 3a 1 mecTo.

1. Huxakue Tpu nuaroHanu Belmykioro 2019-yronpHuka P He nepecekaroTcss B ofHON Touke. HazoBém
nepekpécmkom TOUKY II€pecedeHMsl IBYX IuaroHaieid P, He SBIAIOIIYIOCS BEPIUMHOW, a yukiom —
II0CJIEI0BATEIBHOCTD XOTs ObI TpEX MEPEKPECTKOB, B KOTOPOH KaX/ble Ba MOCIIEA0BATENbHBIX IIEPEKPECTKA
(B TOM 4McCIIe OCIETHUH U TIEPBBIi) JIeKaT Ha OJJHOM JUAaroHaIl, HO HUKaKHe TPU NepeKpECTKA HA TUaroOHaIu
He siexat. Kakoe HanOosbIee KOIM4ecTBO MEPEKPECTKOB MOKHO OTMETUTH TaK, YTOOBI HUKAKHE OTMEYCHHBIE
nepekpEéCTKU He 0Opa30BBIBAIIN ITHKII?

2. JIaHbBI TIOJIOKUTENBHBIC X1, ..., Xn C CYMMOH 7. JIOKaXkuTe, 4TO
sinx, sinx,...sinx, <[ sin(z/n)
sin(x, + X,)sin(X, + X;)...sin(x, + %)  \ sin(2z / n)

3. Han kmeruarterii kBagpat 100x100. Juacpammoii FOnea Ha3pIBaeTCS MHOXKECTBO KIICTOK, COJIEpIKaIce
BMECTE C Ka)XJIOM CBOCH KJIETKOH BCE KIETKH JIeBee M BCE KIETKU Hibke ee. [lycTh S — MHOXeCTBO Bcex
muarpamm FOHra, copepxamuxcsi B KBajapaTe (BKJIOYas IMYCTYIO JuUarpaMMy M Bech kBanpar). Haiigure
KOJIMYECTBO TEPECTaHOBOK O .S —> S TakWX, YTO MpH JIOO00M X € S nmuarpamMma o(X) HE COACPIKHT YIrIOBBIX

KJIeTok uarpammbl X. (Kitetka o iuarpaMMbl X Ha3BIBACTCS V210601, €CU X He COICP)KHUT KIJIETOK Ham o U
cIrpaBa oT o..)

4. JIa Wrpoka WrparT B CICAYIOIIYIO MIPY, BBIIKCHIBAs [0 OYEpeH Ha JIOCKY 4Mcia u3 oTpeska [1, 5].
W3navyanpHO 10OCKa ImycTa. BrIucaHHOe YMCIIoO MOXKET OBITh PAaBHO JAPYroMy YUCIy Ha qocke. [IpourpsiBaet
TOT, ITIOCJIE YbETO X0/1a Ha JOCKE HAMAETCS TPOMKA YKCell, ABIAIOIMXCA JUIMHAMU CTOPOH TpeyronbHuka. Kro
BBIMTPBIBAET IIPU MTPABUIIBHON UI'PE — TOT, KTO JI€TAET NEPBBIA X0/ WM €r0 CONEPHUK?

5. Jlana nmocnenoBaTensHOCTh U3 51 HatypanpHOro yncna. Cymma 3tux uncen pasHa 100. [Jokaxure, 4To s
ar060ro HatypansHOTo uncia K < 100 MoKHO BBIOpATh HECKOIBKO (BO3MOKHO, OJIMH) HIYIIAX TOAPSIT YWICHOB
9TOM TOCIIE0BATEILHOCTH, JArOIIUX B cyMmMme oo K, 1o 100K,

6. Uucio Ha3wBIBaCTCS XOpOuitiM, €CIA OHO TIPEACTABISICTCS B BUJIC TNPOU3BEICHUS TPEX Pa3TUIHBIX
HaTypaJIBHBIX YUCCJI, ABJIONINXCA JIIMHAMU CTOpOH HCKOTOpOFO TpeyFOJ'IBHI/IKa. HOKa)KI/ITe, qTo HaI\/JIZIGTCH
CKOJIb YTOHO 0oJIbIIoe N, Takoe, 4To 00a yucia N u N+1 — xopomue.

7. Jaubr ¢pynkiun f,g:R — R. W3BectHO, uro dyHKims ¢(X) HenpepsiBHa Ha [0,1], bdynkius f(X)+g(X)

ctporo Bo3pacrtaeT Ha [0,1], a Taxke f(0) > 0 u f(1) <0. Hokaxwure, uro cymectByet X € [0,1] Takoe, 4To
f(x) = 0.

8. AprymenTsl u 3HaueHUsT GyHKIHH S(X1, X2, ..., Xn) — IeJbIe YKcaa. M3BECTHO, YTO Ui JIFOOBIX IEIBIX
ai, az, ..., an U g moboro i =1,2, ..., N, ecmu B BelpakeHun S(ai, @z, ..., an) apryMeHT @ 3aMEHUTh Ha
S(as, az, ..., @n), TO 3HAYECHUE CTAHET PaBHBIM ai. JJOKakuTe, UTO IS TFOOBIX IEbIX a1, 82, ..., @n U JUIA JII000Tr0
i=1,2,..,n, ecnu B BeIpakeHU# S(an, an-1, ..., 1) QpTYMEHT i 3aMEHUTh Ha S(ai, ..., &n), TO 3HAUCHHUE TAKKE
CTaHeT PaBHBIM 4.

9. Yesunans! AD, BE u CF tpeyronsauka ABC nepecekatorcs B Touke P, a AH — ero Boicota. Touku Hi 1 Hz
cuMMeTpudHBI Touke H otHOCcHUTensHO npsimbix DE 1 DF cooTBercTBeHHO. JlokaxkuTte, uTo Touku Hi, Ho m A
JeKaT Ha OJHOM MPSAMOM.

10. Tanb! 1Ba Habopa u3 8 Touek: A, By, C1, D1, A'y, B'1, C'y, D'1 u A, By, Co, D2, A'p, B2, C'2, D'2. HazoséMm
JIBA YETBIPEXYTOIBHUKA NOXOMCUMU, €CIIA OHHM BIIMCAHBI B KOHIICHTPUYECKHE (BO3MOKHO, COBIAAIOIINE)
OKpYXHOCTU. M3BecTHO, uTO KaxIwlii W3 msatH 4eThipéxyronbHukoB A1Bi1CiDi, A1A'1B1B'1, BiB'1CiC'y,
C1C'1D1D'1, D1D'1A1A"1 (BO3MOXHO, CaMOIIEPECEKAIOIIMXCS) TTOX0K Ha YEThIPEXYTOIbHUK, MTOy4YEeHHBIH U3
HEero 3aMeHoi Bcex uHAeKcoB 1 Ha 2. Jlokaxkure, uro yeThipéxyronpauku A'1B'1C'1D'1 u A',B'2C'2D", Takxke
MOXOKU.



Jlsaoyamv mpemuti mamemamuyeckuii myprup cmapuexiacchuxos “Kyoox namsmu A.H. Koamoeoposa™
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YerBepTsiii Typ 13.12.19. Bropas jaura.

1. Haiigure Bce pynkmmm f:R — R, ymoieTrBopstomnue ycioButo f(xy+f(y)) = yf(x) npu
JTFOOBIX BEIIECTBEHHBIX X U Y.

2. Yesunannl AD, BE u CF tpeyronsauka ABC nepecekarorcs B Touke P, a AH — ero BricoTa.
Touku H; u Hy cummerpuunsl Touke H otHocutensHo nipsimbix DE u DF cooTBeTcTBEHHO.
Joxaxwure, uro Touku Hi, Hy 1 A nexxart Ha oHO#M TpsIMOiA.

3. Jlema BBIMKCHIBAECT MOCIENOBATENBLHOCTh YHceld. Ha mepBoMm miare oH mHIIET Jit00oe
HaTypaJIbHOE unciio a;. Ha mare Homep K oH cunTaeT mpousBeicHIe HEHYJIEBBIX UG YUCIa
a1, YMHOXAaeT 3TO NPOM3BEJACHHUE HAa MPOM3BOJBHOE YHUCIIO, HE TMpeBocxojsiiee K u
SBIIAIOIIEECS CTENEHBIO NIBOWKHM, M pe3ysbTaT 00O3HavaeT uepe3 ax. Jlokaxurte, 4yro B
JlemmHOM MOCIEN0BATENBHOCTH HAUYTCS ABA PABHBIX YUCIIA.

4. Ilers u Bacs urpatot B urpy Ha rpade ¢ N > 3 BepIIMHAMH, IJI1 KOTOPOrO BEPHO YCIOBHE:
MEXAY JIFOOBIMH TPEMS BEPIIMHAMHU €CTh XOTs Obl 2 pedpa. Pedsta o ouepenu kpacsat peéopa,
HE OKpalleHHbIe paHee: [1eTs B kpacHbIl LBET, a Bacs B cuHuil, mpuuéM Henb3st KpacUTh pEopa
TaK, 4YTOObI OJJHOLIBETHBIE pEOpa MMENU O0ILYI0 BEpIIUHY. [IpOUrphIBAaET TOT, KTO HE MOXKET
caenartb xon. Ilepsbiit xox nenaet Ilets. KTo BEIMIpeIBacT npy MpaBUiIbHON Urpe?

5. B Beimykiiom Bocbmuyrosibiuke ABCDEFGH paBnbl Bce yriibl u Bce TJIaBHBIE JUArOHAJH.
Jlokaxute, utro AB+EF = CD+GH.

6. s MOJIOKUTEIIbHBIX yHucel a,b,c JIOKQXKUTE HEPABEHCTBO
2 2 2
a- b° ¢
—t—t+—> \/3(a2 +b® +¢?).
b ¢ a

7. Hukakue Tpu nuaroHanu Beimykioro 2019-yronsuuka P He nepecekaroTcsi B OTHON TOUKE.
HazoBéM nepexpécmxom TOUKYy TmiepecedeHus IBYyX JAuaroHaneil P, He dBistonryrocs
BEPILINHOMN, a yukjiomM — TOCIENOBATEIbHOCTh XOTA OBl TpeX MEpeKpECTKOB, B KOTOPOMH
Ka)K/Ibl€ JIBa MOCIEA0BATENbHBIX MEPEKPECTKA (B TOM UKCIIE IOCIEHUIN 1 MEPBBI) JIexKaT Ha
OJIHOM TMaroHaliv, HO HUKaKHe TpU NepeKpECTKa HAa AMaroHaiu He nexat. Kakoe Haubomnbiiee
KOJIMYECTBO MEPEKPECTKOB MOKHO OTMETUTD TaK, YTOOBI HUKAKHUE OTMEUYEHHBIE TIEPEKPECTKU
HE 00pa30BbIBAIIN ITUKIT?

8. ana nmocnenoBarenbHOCTh U3 51 HarypampHOro umcia. Cymma 3tux yucen pasHa 100.
Jlokaxkute, 4To A J000ro HarypaibHOro umcia K< 100 MOXHO BbIOpaTh HECKOJBKO
(BO3MOYKHO, OJIMH) WAYLIUX MOJPS] YJIEHOB ITOM IMOCIEAOBATEILHOCTH, AIOIIUX B CyMMe
au60 K, mu6o 100—K.

9. Ha nocke nanucansl uncia (n—1, n, n+1), rae N — HatypaibHOE YKciio. 3a OAUH X0 MOXKHO
BBIOpaTh HAaITMCaHHBIC HA JTOCKE Yncia a u b v 3aMeHuTh uX yncinamu 2a—b u 2b—a. [Ipu kakux
N TaKUMH OIEpaIisIMU MOKHO JIOOMTHCS TOT'O, YTOOBI JIBa M3 HAITMCAHHBIX HA JIOCKE YHCEII
OBLITN paBHBI HYJIIO?

10. Haiiiute KOJIMYECTBO yHOPSAI0YEHHBIX Hap HebIX uhcel (X, Y) Takux, uto X>+y? < 108, nns
KOTOPBIX BEHINOJIHEHO PABEHCTBO X2+Min(x, y) = y>+max(x, y).



Heaoyams mpemuil mamemamudeckuti mypHup CmapuexiaccHuKos8
“Kybox namamu A.H. Konimoeoposa™

Hboicesck, 8§—14 oexabpsa 2019 2o0a

YerBeproiid Typ 13.12.19. Boiciias ronuopckas jgura. [lepsas jura: 6oii 3a 1 mecro.

1. Yucio Ha3pIBaeTCA Xopowium, €CIH OHO TPEACTABJISACTCS B BHJC MPOU3BEICHHS TPEX pasIMYHBIX
HaTypaJIbHBIX YHUCCII, ABJIIAIOINXCA AJIMHAMH CTOpOH HeKOTOpOFO TpeyFOHBHI/IKa. I[OKEDKI/ITG, qToO HaﬁﬂeTCﬁ
CKOJIb YTOHO 00JIbBIIOE N, TaKoe, 4TO 00a uncia N u N+1 — xopomwe.

2. B octpoyronsHoM TpeyroasHuke ABC AB # AC, Touka O — IeHTp ONMCaHHOW OKPYKHOCTH, Touka H —
oproneHTp, M — cepenuna BC. IIpsimas AM nepecekaeT onucannyro okpykHoctb BHC B Touke K, nmpuuem
M nexut mexay A u K. Orpeskun HK u BC nepecekatorcst B Touke N, npuuem ZBAM = ZCAN. [lokaxure,
gto AN L OH.

3. Uesnanst AD, BE u CF octpoyrompHoro tpeyroasnuka ABC mnepecekarorcss B Touke P BHyTpHm
TpeyroiabHuka, a AH — ero Boicota. Touku Hi u Hz cummeTrpruunsl Touke H otHOcuTenbHO npsimeix DE u DF
COOTBETCTBEHHO. Jlokaxkute, uto Touku Hi, Ho 1 A nexxar na onHOU nIpsMoii.

4., Jlan xneryatsiid kBagpatr 100x100. Juaecpammori FOuea Ha3bpIBaeTCsl MHOMKECTBO KIIETOK, COZICpIKaIiee
BMECTE C KaXJIOM CBOEH KIIETKOH BCE KIETKH JieBee M BCE KIETKH Hipke ee. [lycTe S — MHOXecTBO Bcex
muarpamm FOHra, copepxaliuxcsi B KBajapaTe (BK/IOYas IyCTYIO JuUarpaMMy M Bech kBajpar). Haiigure
KOJIMYECTBO TMIEPECTAHOBOK O | S —> S TaKuX, 4TO MpH JIIOOOM X € S nuarpamMma o (X) HE COACPIKUT YIIIOBBIX

KieTok auarpammel X. (KiteTka oo muarpaMMbl X Ha3bIBACTCS Vel080l, €CITU X HE COACPKHUT KICTOK Haa O H
CrpaBa oT O..)

5. HatypanbHble uncia a, b, ¢ ynoBnetsopsior yenosuto a+h?+¢? = 1+2abc. Jlokaxkure, 4To XOTs ObI OHO
u3 yucen (a+1)/2, (b+1)/2, (c+1)/2 siBnsieTcss TOUHBIM KBAIPAaTOM.
2 W2 a2
a~ b° ¢ 2 2 2
6. JIJ1s1 TIOJIOKUTENBHBIX YUCEN &, b, ¢ noxaxxure HEpPaBCHCTBO F +—+—> \/ 3(a +b“+cC )
C a

7. B psn Beutoxkens! 2019 mokonagok AByX BUJOB: MOJIOUHBIE M TeMHble. AibOepTo u bapOapa urparor B
urpy, HaunHaeT AnpOepro. KaxkIpIM X0JJOM UTPOK JOJKEH ChEeCTh HECKOJBKO (OOJIbIIe HYJIS) IOKOJIAOK,
JeXKalMX MOAPsI, HAaUMHAs C caMOW JIeBOM u3 octaBmmxcs. [Ipy 3TOM KOJIM4ECTBO HIOKOJal0K, KOTOPOE
UTPOK CHEJaeT Ha CBOEM XOAYy, JOJKHO OBITh TakuM, 4TOOBI cpeiAM HUX ObUIO HEYETHOE KOJIUYECTBO
HIOKOJAJ0K TOrO BHJAA, KOTOPYIO OH Ha 3TOM XOAy cbhel mepBoid. Hampumep, B mocienoBaTelbHOCTH
mokoianok MMTMT («M» — monounsie, «T» — TEMHBIE) UTPOK CBOUM XOJOM MOXET ChecTb 1, 4 umm 5
nIoKoianoK. Mrpok, KoTOpblii cbhegaeT MOCIEIHIO UIOKOJaAKy, BbeIMrpbIBaeT. CKONBKO cpenu
BCeBO3MOKHBIX 2291° HaUaTBHBIX PaCTIONOKEHHIA IMOKOTAOK TAKUX, B KOTOPBIX BRIMTPEIBaeT bapbapa?

8. [lana mocnenoBarenbHOCTh U3 51 HatypanpHOTro yncia. Cymma aTux uncen pasHa 100. Jlokaxwure, 94To 1uis
ar06oro HatypabHOTo unciia K < 100 MoyKHO BBIOpATh HECKOIBKO (BO3MOKHO, OJIMH) HIYIIAX MTOAPSIT YICHOB
9TOM TMOCIIE0BATEILHOCTH, JAOIINX B cymMme oo K, mu6o 100K,

9. Ha gocke namucansl uncia (nN—1, n, n+1), rme N — HaTypaiabHOE YUCIO. 32 OAWH XOJ MOXHO BBIOpATh
HalKMCaHHBIC HA JOCKe Ynciia a u b u 3ameHnTh ux uncinamu 2a-b u 2b—a. [Ipu kakux N TAKUMU OTIEPAUIMU
MO>KHO JIOOUTBCS TOTO, YTOOBI JIBA M3 HAMMCAHHBIX HA JIOCKE YKces ObLTA PaBHBI HYITIO?

10. Bacun koMmIbIOTEp 3aXBaTWJI BUpYC—BbIMOrareiab. Ha skpaHe KOMIIbIOTEpa TOPUT CIIOBO U3 72 OYKB, B
KoTopoM 1o 18 pa3 Bcrpeuarorest 6ykssl E, X, | u T. Bacst MokeT BCTaBUTB B J1I000€ MECTO 3TOTO CJI0BA JII00YI0
u3 nocnegoBatensHocTeit 6ykB EX, XE, IT, Tl, IXIXI niu yganuts Takyro nociae1oBaTelbHOCTh U3 JTH000Tr0
MmecTa. Jlokaxute, uto Bacst cmoxxer mony4nts ciioBo EXIT (v BeieunTs KOMIbIOTED), caenaB He 6onee 2019
TaKUX ONEpaLUi.



Heaoyams mpemuii mamemamudeckuti mypHup CmapuexiaccHuKo8
“Kybox namamu A.H. Konimoeoposa™

Hboicesck, 8§—14 oexabpsa 2019 2o0a
YerBeproiid Typ 13.12.19. IlepBasi oHnopcKas Jura: Bce 6ou, Kpome 60 3a 1 mecTo.

1. Yucno HaA3BIBACTCSA XOpouiuMm, €CIIH OHO TPEJCTABIISICTCS B BUJIE MPOU3BEICHUS TPEX Pa3IUUHbBIX
HATYPaIbHBIX YHCEN, SIBISIFOIIMXCS JUIMHAMH CTOPOH HEKOTOPOTO TpeyrojbHUKa. Jlokakurte, 4TO
HaWJIEeTCs CKOJIb YTOJHO OOJbIIOE N, TaKoe, YTo 00a uncia N u N+1 — xopormue.

2. B Bemykinom BoceMuyroibHuke ABCDEFGH paBHBI Bce yriibl M BCE TJIaBHBIC JHArOHAJIH.
Joxaxkute, uto AB+EF = CD+GH.

3. BrimcanHast OKpy>KHOCTh ocTpoyronbHoro tpeyroibauka ABC kacaercs ctoporn BC, CA u AB B
toukax D, E u F coorBercTBenHO0. Ha cropone BC BriOpana Touka K, a Ha oTpe3ke AK Touka M Takas,
yro AM = AE = AF. Touku L u N — 11IeHTpBI BIIMCAaHHBIX OKpYyKHOCTeH TpeyronpHukoB ABK 1 ACK
cooTBeTCTBeHHO. Jlokaxwute, uro ZLMN = 90°.

4, Tocky 2nx2N 1Ba pasa MOKPbLIM 2N? IPSIMOYroJbHUKaMU 1x2: OJIMH pa3 KpacHBIMH M OJMH pa3
CUHMMH. MBI Ha3bIBa€M JBE KIETKU KPACHbIMU COCEOAMU, ECITH OHH COCTABIJIAIOT OJUH KpPacHBIN
NPSAMOYTOJIBHUK, U CUHUMU COCEOAMU, ECIIA OHU COCTABIIAIOT OAWH CUHUHN NPSIMOYTOJIbHUK. B kaxknon
KJIETKE HalKMCajal OTIMYHOE OT HYJS YMCIIO TaK, YTO JUIs KaKJOW KJIETKHU HAlMCAaHHOE B HEll 4Hcio
HOJy4yaeTcs BBIYUTAHMEM YHMCIIa, HAIIMCAHHOIO B €€ CHMHEM COcese, M3 YHCIa, HAlMCAHHOTO B €&
KpacHOM coceze. Jlokaxkure, 4To N enuTcs Ha 3.

5. Haiinure Bce mapsl HAaTypabHBIX uncend @ > N > 1 takue, 9to a"+a—2 — cTeneHb JBOWKH.

2 2 2

a C
6. J1y1st MOJTOKUTENBHBIX YKcen @, b, C moKakuTe HEpaBEHCTBO F +—t—> \/ 3(a2 +b%+ CZ).
C a

7. Hukakue Tpu numaroHanu Beinykioro 2019-yronbHuka P He mepecekaroTcsi B OJHOM TOUKeE.
HazoBéMm nepexpécmrxom TOUKy nepecedeHus: IByX OuaroHayiei P, He sBISIONIYIOCS BEPIIMHOM, a
YUKIoM — TIOCIEJOBATEIbHOCTh XOTS OBl TpexX MepeKpECTKOB, B KOTOPOHl KaxkJble [Ba
NIOCJIEZIOBATEIIBHBIX NTEPEKPECTKA (B TOM YMCIIE MOCIEIHUI U MEPBbIN) JI€KaT Ha OJHOW JAMaroHau,
HO HUKaKue TpH IMepeKkpécTka Ha JuaroHanu He Jexar. Kakoe HauOonblliee KOJIUYECTBO
NepeKpECTKOB MOKHO OTMETUTDH TaK, YTOObI HUKAKHE OTMEYEHHbIE MEPEKPECTKU HEe 00pa30BbIBAIN
LUKJIT?

8. lana mocienoBatenbHOCTh U3 51 HaTypaneHoro uncia. Cymma stux uncen pasaa 100. Jokaxwure,
910 Ui JII000ro HatypaibHOro uucia K< 100 MOXXHO BbIOpaTh HECKOJBKO (BO3MOXKHO, OJIUH)
UAYIIHX TOAPS YWICHOB 3TOM MOCIEA0BATEIBHOCTH, JAONUX B cymme 6o K, mi6o 100-K.

9. Ha nocke Hamucanbl yucna (N-1, n, n+1), rme N — HaTypaiabHOE YHCIO. 32 OAMH XOJ[ MOXHO
BbIOpaTh HAIMCAHHBIC HA JOCKE 4Kciaa @ u b u 3aMeHuTh uX yuciamu 2a-b u 2b-a. [Tpu kakux n
TaKHUMHU OTepaIisIMU MOXKHO JOOUTHCS TOTO, YTOOBI /1B N3 HAITMCAHHBIX HA TOCKE YU CEIT ObLITH PaBHbI
HYJI0?

10. Bacun koMmmbIOTEep 3aXBaTWJI BHpYyC-BbIMOratenb. Ha skpaHe KOMIbIOTEpa FOPUT CIOBO U3 72
OykB, B KoTopoM 10 18 pa3 Bcrpeuatorcst Oyksol E, X, | u T. Bacsa MmoxeT BCcTaBUTH B J11000€ MECTO
ATOrO CcjoBa OOy W3 mocnenoBarensbHocTed OykB EX, XE, IT, Tl, IXIX| unu ynanute Takyro
MOCJIEIOBATENILHOCTh U3 JII0Oboro mecta. [lokaxkure, uyto Bacs cmoxkeTr momyunth cioBo EXIT (u
BBUICYUTH KOMITBIOTED).



Heaoyams mpemuii mamemamudeckuti mypHup CmapuexiaccHuKo8
“Kybox namamu A.H. Konimoeoposa™

Hboicesck, 8§—14 oexabpsa 2019 2o0a
Yereprslii Typ 13.12.19. Bropasi oHMOpCcKas Jiura.

1. Yucno HaA3BIBACTCSA XOpouiuMm, €CIIH OHO TPEJCTABIISICTCS B BUJIE MPOU3BEICHUS TPEX Pa3IUUHbBIX
HATYPaIbHBIX YHCEN, SIBJSIFOIIMXCS JUIMHAMH CTOPOH HEKOTOPOTO TPEYroJIbHHKA. J[OKaXuTe, 9To
HaWJIEeTCs CKOJIb YTOJHO OOJbIIOE N, TaKoe, YTo 00a uncia N u N+1 — xopormue.

2. B Bemyxkiom BoceMmuyronbHuke ABCDEFGH paBHBI Bce yriibl M BCE TJIaBHBIC JHArOHAJH.
Joxaxkute, uto AB+EF = CD+GH.

3. BrimcanHast OKpy>KHOCTh ocTpoyronbHoro tpeyroibauka ABC kacaercs ctoporn BC, CA u AB B
toukax D, E u F coorBercTBenHO0. Ha cropone BC BriOpana Touka K, a Ha oTpe3ke AK Touka M Takas,
yro AM = AE = AF. Touku L u N — 11IeHTpBI BIIMCAaHHBIX OKpYyKHOCTeH TpeyronpHukoB ABK 1 ACK
cooTBeTCTBeHHO. Jlokaxwute, uro ZLMN = 90°.

4, Tocky 2nx2N 1Ba pasa MOKPLIH 2N? IPSIMOYToJdbHUKaMu 1x2: OJIMH pa3 KpacHBIMH M OJMH pa3
CUHMMH. MBI Ha3bIBa€M JBE KIETKU KPACHbIMU COCEOAMU, ECITH OHH COCTABIJIAIOT OJUH KpPacHBIN
NPSAMOYTOJIBHUK, U CUHUMU COCEOAMU, ECIIA OHU COCTABIIAIOT OAWH CUHUHN NPSIMOYTOJIbHUK. B kaxknon
KJIETKE HAMKMCaJIU OTIUYHOE OT HYJSI YHCJIO TaK, YTO JJIS KaKJOW KJIETKU HallMCaHHOE B HEell 4Mcio
HOJy4yaeTcs BBIYUTAHMEM YHMCIIa, HAIIMCAHHOIO B €€ CHMHEM COcese, M3 YHCIa, HAlMCAHHOTO B €&
KpacHOM coceze. Jlokaxkure, 4To N enuTcs Ha 3.

5. Haitmure Bce mapsl HaTypaJIbHBIX YHCEN d U N Takue, 4To a—2 > N > 1 a"+a—2 — crerneHb ABOMKH.
y )

6x°

6. Haiinute Bce pemenus cuctemsl u3 10 ypasuenuit (i=1, 2, 3, ..., 10) X, =1+ —

X2+ X2+ X

7. Hukakue Tpu nuaroHanu Beinykioro 2019-yronbHuka P He mepecekaroTcsi B OJHOM TOUKeE.
HazoBém nepexpécmxom TOUKy TMepeceueHus IBYX AuaroHanei P, He SBISIONIyIOCS BEPIIMHOM, a
Yuxkiom — TIOCIIEIOBATEILHOCTh XOTSA OBl TpeX IMEepeKpECTKOB, B KOTOPOH KaxKable JIBa
MOCJIEI0BATENIbHBIX TIEpeKpECTKA (B TOM YMCIIC TTOCIAEHUM U TIEPBBIN) JIeKaT Ha OJHOM JHaroHalu,
HO HHKakue TpU TNepeKkpécTka Ha JuaroHain He Jjexar. Kakoe Hambombliee KOTUYECTBO
MEePEKPECTKOB MOXKHO OTMETHUTh TaK, YTOOBI HUKAKHE OTMEUCHHBbIC TIEPEKPECTKU HE 00pa30BLIBAIN
LUKJII?

8. lana nocienoBaTtenbHOCTh U3 51 HaTypansHOro uncia. Cymma stux uncen pasHa 100. JJoxaxwure,
9To JUIS JI000ro HartypaimbHoro ymciaa K< 100 MOXXHO BBIOpaTh HECKOJBKO (BO3MOXKHO, OJIUH)
UAYIIHX ITOAPS YWICHOB 3TOH MOCIEA0BATEIBHOCTH, AKX B cymMMe 0o K, mn6o 100-K.

9. Ha mocke Hammcansl uucia (N—1, n, n+1), rme N — HaTypaabHOE YMUCIO. 332 OJUH XOJ MOXHO
BbIOpAaTh HAIMCAHHBIC HA JOCKE 4Kciaa @ u b u 3aMeHuTh uX yuciamu 2a-b u 2b-a. [Tpu kakux n
TaKUMHU OTEepaIisIMi MOXKHO JOOUTHCS TOTO, YTOOBI /1B N3 HAITMCAHHBIX HA TOCKE YU CEIT ObLITH PaBHbI
HYJH0?

10. Bacun koMmmbIOTEp 3aXBaTWJI BHpYyC-BbIMOraTenb. Ha skpaHe KOMIbIOTEpa FOPUT CIOBO U3 72
OykB, B KoTopoM 10 18 pa3 Bcrpeuatorcst Oyksol E, X, | u T. Bacsa MmoxeT BCcTaBUTH B J11000€ MECTO
3TOro cioBa JioOyro u3 mocienoBarenbHocte OykB EX, XE, IT, TI, IXIX| wnu ynanuthe Takyro
MOCJIEIOBATEeNILHOCTh U3 JII0Ooro mecta. Jlokaxkure, uto Bacs cMoxeT monyunth ciioBo EXIT (u
BBUICYUTH KOMITBIOTED).



