Tpudyamv mpemos Jlemnas Mrozonpedmemnasn Illxora Kuposckot obaacmu
Buwxuas. 3-28 woan 2017 2oda.

3akJirounTesbHas oauMnuaga. 23.07.2017

1. Konevynoe MHOXKECTBO S TOUEK MEJOUUCIEHHON PEIETKY Ha IIJIOCKOCTH HA30BEM 06YCOCEIHUM MHONCECTNEOM, €CITH JIJI KaXK 0N
Toukn (p, q) € S posro ase Touku u3 (p+1,q), (p—1,q), (p,¢—1), (p,¢+1) npunagmexar S. ljis KaKux n CyIMECTBYET JBYCOCEIHEES
MHOKECTBO U3 N TOUYEK?!

2. Ha Boicore AK tpeyronpunka ABC Kak Ha auaMerpe [OCTPOEHA OKPYKHOCTD, KOTOpast epecekaeT ctopoubl AB u AC' B To4-
kax D u F coorBercTBeHHO. JlOKazKUTE, 9TO IEHTP OKPY’KHOCTH, OMMUCAHHON OKOJIO TpeyroybHuKa A BC, jleXKuT Ha TepIeH K YJIsIpe,
omyIeHHoM u3 Touku A Ha npamyio DE.

3. ¥V uucen n, n+ 100, n + 200 maubosbinue cobeTBeHHEbIE AeauTe i pasabl. Hailigure, yemy Moxer 6b1Th paBHO n. (CoGCTBEHHBIM
JleJINTeJIEM YHCIIa HA3bIBAETCS JIEJIUTE)b, OTJIUYHBIA 0T 1 U OT caMoro 4Jucia).

4. Ha mmxkueiit ropusontamm jgocku 2017 x 2017 crost nsatk poboro. Oneparop MOXKeT OTIATh JIOOMY U3 poOOTOB OJIHY W3
CJIEYIOIINX YEThIPEX KOMAaH: “BBepx’, “BHU3”, “BjIeB0” min “BIpaBo’, mocJjie 1ero podOT IBUKETCS B YKA3aHHOM €My HAIPABJICHUN
z10 Gumzkaiimero npensTcrBus (T.e. 0 TeX [OP, IIOKa OH He JIOCTUrHeT Kpas JOCKU Wi He “yupercs’ B apyroro potora). Po6orst
MOTYT XOJIUTH B JTFOOOM MOPSIIKE, HO B KAYXKIbIl MOMEHT BPEMEHU MOYKET JIBUTAThCsI TOJBKO OfiH PoOOT. MOXKHO Jii TAaK KOMaHI0BATH
poboTamu, YTOOBI OHM B UTOTe CTAIH B Buje “Kpecta’ (T.e. OJMH U3 poOOTOB CTOSJI B HEKOTOPOI KJIETKE, 8 OCTAJIbHBIE YEThIpE — B
COCeJTHUX ¢ Hell KieTkax)?

5. Haiigure Bce MHOrOWIeHbl P(2) ¢ menbiMu KoaduimeHTaMu, Takue, 9To Jjis GECKOHEUHOTO YHMCJIa HATYPAJBHBIX 1N IHCIIO
P(P(n) 4+ n) siBasiercsi TPOCTHIM.

3ak/ounTeSIbHas OJIMMONaga. BeiBosg

6. Ha nmponomkenun croporsr AD npsimoyronsauka A BC' D 3a touky D Beibpana Touka F. JIya EC BTOpUYHO TiepecekaeT OKpy K-
HOCTh W, OMUCAHHYO OKOJI0 Tpeyroibauka ABFE, B touke F. Jlyaun DC u AF nepecekaiorcs B Touke P. Ha npsimyto £, poxosiy o
qepe3 Touky F mapajutensno npsmoit AF, onymen nepuenaukysisp C H. Jlokaxkwure, uro npsimass PH kacaercss OKpY>KHOCTH W.

7. CymMa HEOTPHUIATETBHBIX YNCET X1, T2, - .., Ty PaBHa 2. IIpn n > 4 nmokaXxnuTe HEPABEHCTBO
Z1 Z2 T, 3
— sttt/ 25
1+a23 1+a3 1+a23 =2

8. Umeercs 25 Macok, KarxKaasi CBOErO IBeTa. k MyJIpEIOB UTPAIOT B UT'PY: UM IMOKA3BIBAIOT BCE MACKHU, IIOTOM OHU JIOTOBAPUBAIOTCS
MeK 1y coboif, Iocsie 9ero UM HAJeBaIOT MACKU TAKUM 00pPA30M, YTO KAaXKIIblil U3 HUX BUIAUT MACKU Ha BCEX OCTAJbHBIX (HO HE 3HAET,
Ha KOM OHHU HAJIETHl) U He BUAUT cBO. Hukakme HOpMBI B3aMMOEHCTBHsI IIPU STOM He Pas3pemainTcs. Bce OHU OJHOBPEMEHHO
Ha3BIBAIOT 110 OJIHOMY IBETY, IBITAsICh yTa aTh I[BET CBOel MacKu. [Ipn KakoM HanMeHbIleM k OHU MOT'YT TaK 3apaHee JONOBOPUTHCS,
9TO0BI XOTsI ObI OJIMH U3 HUX HEIIPEMEHHO yTraJaJi!

Tpuduyamo mpemos Jlemnsas Mruozonpedmemuasn Illkora Kuposckotl obaacmu
Buwxuav. 3-28 urwoas 2017 200da.

SakiounTesibHasg omMmnouana. 23.07.2017

1. KonevyHoe MHOXKECTBO S TOUEK IEJTOUUCICHHON PEIEeTKH Ha IIJIOCKOCTH HA30BEM 06YCOCEIHUM MHONCECTIBOM, €CIIN JJI KaXK 0
rouku (p,q) € S posuo gse rouku u3 (p+1,q), (p—1,q), (p,q—1), (p, ¢+ 1) nupunamnexkar S. Jja KaKux 1 CyIIECTBYET JIBYCOCETHEE
MHOXKECTBO U3 1 TOUEK

2. Ha Boicore AK tpeyronsunka ABC Kak Ha juaMerpe MOCTPOEHA OKPYKHOCTD, KOTOpasl epecekaeT ctopoubl AB u AC' B Tou-
kax D u F coorBercrBenno. JlokaxKute, 94T0 MEHTP OKPYKHOCTH, OITMCAHHOM OKOJIO Tpeyroibauka ABC, leykuT Ha TeprieHuKyIIsipe,
OIyIIEHHOM 13 TOUYKM A Ha upsmyio DE.

3. Y uucen n, n+ 100, n+ 200 naubosbime cobcTBeHHbIE JlesnTesin paBubl. Haiiaure, uemy moxker 6biTh paBHo 1. (CobcTBEHHBIM
JleJIUTesIeM YHCJIa Ha3bIBAETCs JIeJIUTe)b, OTJIMYHBIA 0T 1 U 0T caMoro 4ucia).

4. Ha mwmxkueit ropusontaau jgocku 2017 x 2017 crogr natb poboros. Omeparop MOXKeT OTAaTh JIOO0MY 13 POOOTOB OJHY U3
CJIEIYIONNX YeThIpeX KOMAH: “BBepx’, “BHM3’, “BjieBO” MM “BIpaBO”’, TOCIE 9ero poOOT ABUKETCS B YKA3aHHOM €My HAITPaBJICHUN
110 GamKafiiero npensiTeTsus (T.e. JI0 TeX MOp, MOKa OH He JOCTUTHET Kpas JOCKHM WU He “yupercs” B apyroro pobora). PoGorsr
MOT'YT XOJUTH B JIFOOOM TIOPSIIKE, HO B KAXK Il MOMEHT BPEMEHU MOXKET JBUTATHCS TOJBKO OIUH POOOT. MOXKHO Jin TaK KOMAaHI0BATH
pobGoramu, 9TOOBI OHM B UTOre CTaju B Buje “kKpecta’ (T.e. OmuH U3 POGOTOB CTOSI B HEKOTOPOI KJIETKE, a OCTAJbHbIE YeThIpe — B
COCEJTHIX C Hell KyeTkax)?

5. Haiiaure Bce Muorowiensl P(x) ¢ nejabiMu Koa(duimeHTaMu, Takue, 9T0 Jjisi OECKOHEYHOIO YHMC/Ia HATYPAJBHBIX 1 YUCIIO
P(P(n) 4+ n) siBasieTcsi IPOCTHIM.

3akJrrounTeabHas oJimMIInazga. BbIBO,E[

6. Ha mpojiomkennu cropoust AD npsimoyrosibauka ABC D 3a touky D Beibpana touka E. JIya EC BToOpuvHO mepecekaeT OKpy K-
HOCTB W, ONMUCAHHYIO0 OKOJI0 Tpeyroibauka ABFE, B Touke F. Jlyan DC u AF nepecekatorcs B Touke P. Ha npsimyto £, mpoxossiy o
yepe3 Touky E napasutenasno npsamoi AF', omyien neprnenaukysisap CH. Jokaxkure, uro npsamas PH kacaeTcst OKPY>KHOCTH W.

7. CyMMa HEOTPUIATEBHBIX YUCET L1, L2, - .., Ln PaBHA 2. [Ipu n > 4 j1oKakuTe HEPABEHCTBO
1 T2 Ty 3
S >
1+a22  1+a2 1+a23 =2

8. meercs 25 Macok, KarXkKJasi CBOEro IiBeTa. k MyJIPEIOB UTPAIOT B UI'PY: UM ITOKA3BIBAIOT BCE MACKH, IIOTOM OHHU JIOTOBAPUBAIOTCS
MeK/Ly CO0OIi, TI0CTIe Yero UM HaJIeBAIT MACKU TaKUM 00pa30M, UTO KayK/blH U3 HUX BUJUT MACKH HA BCEX OCTAIBHBIX (HO He 3HAET,
HA KOM OHU HARJEThl) U He BUAUT CBOK. Hukakue HbOpMbI B3aMMOJEHCTBUsI IIPU ITOM He Pa3penaorTcs. Bce OHU OJHOBPEMEHHO
Ha3BIBAIOT IO OTHOMY IIBETY, MBITASCh yTaJdaTh I[BET CBoel MacKu. I[Ipn KakoM HanMeHbIeM k OHH MOT'YT TaK 3apaHee JOTOBOPUTHCH,
9T00OBI XOTsI OBl OJIMH U3 HUX HEIPEMEHHO yraja’



