Pemennsa 3agad ocernero typa 30-ro TypHupa ropomaos.

BazoBbin BapumaHT, MJIaJIIAE KJIACCHI.

1. PacmomoxuMm KOpOOKH B pAJ TakK, YTOOLI YMCIO KapaHJaIledl B HUX BO3PACTAIO CJIEBa,
HAMPABO. J3aMEeTUM, YTO TOrAa B CAMOU J€BOU KOPOOKe MUHUMYM ONUH KapaHIall, BO BTOPOU
cJIeBa, — MUHHUMYM JBa, ..., B gecaTou ciaeBa — MuHEMYyM 10 kapangamen. V3 camon seBon
KOPOOKM BO3BMEM JTIOOOU JEXKAIINNA B Hel KapaHmgaml. I[loCKOIBKY BO BTOPOHM KOPOOKE JeXkKAT
KapaHIAlll MAHEMYM [IBYX PA3HBIX [IBETOB, TaM HAWJIETCA KAapaHIAIl He TOrO [BeTa, ITO MBI
B3AMM U3 MepBOU KOpoOKu. BosbMéM ero. B Tperbenm kopoOKe IekKAT KapaHIAIIN MIHIMYM
TPEX pa3HBIX MBETOB. [lopTOMY TaM HAWAETCA KapaHIAll, IBET KOTOPOTO OTJANYIAETCA OT IIBETOB
oboux yxe BBIOpaHHBIX. BoszbMem ero. [Ipomomkas Takyi mpoIenypy, MBI BHIOEpEM HUCKOMBIE
10 xkapaHaIIen pa3sHBIX [IBETOB.

2. Borarem 50 u3 xax goro duciaa, koropoe 6oabire 50. [To ycaoBuio Hu oHa U3 pa3HOCTEN He
paBHa HE OZHOMY U3 25 ducesa, Koropsie He npeBocxoaaT H0. [TooTomy BMecTe ¢ HUMEU pa3HOCTH
maoT 50 pa3ImIHBIX HATYPAJBHBIX IHUCET, KOTOPBIE He TPeBOCcX0oaaT H0, TO eCTh 3TO BCe YUCIA OT
1 1o 50. Mx cymma paBHa 51:25, a cymMMa BCeX UCXOIHBIX YHMCeT paBHA, CTAI0 OBITH, 51-25450:25 =
101 - 25 = 2525.

3. Ilycts Touku B;, B, B3 — cepemuunt ayr A;A,, AsAs, A3A;, coorBercrBenno. I[Lio-
maab mecTuyroabanka Ay By Ay Bo Az By paBHA cyMMe ILIOMIAfeN IeThHIPEXYyroabHuKOB O A1 By As,
OAsByA3 mw OA3B3A . Ho y 5Tux 4eTHIpexXyrolbHIKOB TUATOHAMN MEePIeH IUKYIAPHEBL, a 3HATAT
ILIOMIAIb KayKI0M0 PaBHA MOJOBUHE IPOM3BEICHUA ero uaroHaten. Mckomas cymMMa paBHA TOIA
%OBl - A1 Ay + %OBQ - Ay Az + %OB;), - A3 A;. Tlockoabky mo ycaosuio OB; = OBy = OB3 = 2,
DTa CyMMa dncaIeHHO paBHa A;As + Ay Az + A3Aq, 9T0 HAM U HYXKHO.

4. Oreer: Moxer.

Pemenne. Bo3pMém cHavama a00be TPU PA3JUIHBIX HATYPAJIbHBIX YUCIA, OTHO M3 KOTOPBIX
PaBHO TOJYCYMMe IBYX IPYIHUX, HampuMmep, uucaa 1, 2 u 3. Vx mpoumsBemseHume paBHO 6 u He
apasgercsa 2008-1 cTemeHbI0 HATYPAJBLHOTO ducIa. [JOMHOXKIM Kaxa0e U3 ducel Ha 6", moaydIumm
qucaa 6", 2 - 6", 3 - 6". Ilo-mpexHemy, 0qHO U3 Yucega OyaeT paBHO MOJYCYMMe MBYX IPYTHUX, a
npomssegerne OyaeT pasuo 62" Ocranocs mogo6pars n Tak, 9To6s 3n + 1 paBHAToCchH 2008
(mmm gemmnock Ha 2008). [Mockoasky 2007 meruTces Ha TpU, MOXKHO B3aATh 3n + 1 = 2008, To ecThb
n = 669.

5. N3o6pasum 6eroByio JOPOXKKY B BUIE JEBOW IMOJOBUHLI HEKOTOPOU OKPYKHOCTHU. Bymem
CYNTaTh, 9TO OeryH, goberas 10 KOHIA NOPOXKKHU, HE MOBOpAYMBAET 0OPATHO, a OEXKUT Jajblile
IO TIPABOU MOJOBUHE DTON OKPYXKHOCTU. Torga Bce GeryHBI IPOCTO GErYT IO STOU OKPYKHOCTH.
YenoBue TOro, 9TO GEryHBI OKA3LIBAIOTCA B OJHON TOYKE MCXOTHOU GErOBOU JOPOXKKH, O3HAYAET,
ITO OHM HAXOTATCA HA MPAMOU, HEPIEHINKYIAPHON IUAMETPY, Pa3AeIAI0IIeMy JeBYI0 U IPaBYIo
MOJIOBUHBI HAIIEN OKPYXKHOCTH. [lycTh depes Bpems ¢ mocie Hadaaa 3abera 6eryHbl BCTPETUINCH
(HaxomATCA HAa cooTBeTCTBYIOWEN npsamon). Torma GeryHsl, HAXOIAUIMECA HA JEBOW MOTOBHUHE,
HAXOMATCA HA HEKOTOPOM PACCTOSHUU T OT TOYKU CTAPTA, U OECYHBI, HAXOIANINECS HA MPABOU
OJOBUHE, TOXE HAXONATCA HA PACCTOAHHM X OT TOYKH cTapTa. lIpm >ToM KaxkIb OeryH Ha
JIEBOU MOJOBMHE MPOOEKAT HEKOTOPOE IeJ0€ UUCI0 KPYIOB U €Ille PACCTOAHMNE T, a KAXKIBII Oe-
IYH Ha MPaBOU MOJOBHHE He H00eXKaa N0 HEKOTOPOr'o IEeI0ro Ymucia KPyros paccrosnume . ['xe
OyayT OeryHbl 4epes Bpems 2t or Hadaaa 3abera? Kaxabim 6eryH Ha J€BOU MOJOBUHE MPOOEKUT
HEKOTOPOE IeJ0€ YUCJI0 KPYTOB M €eIle PACCTOAHME 2T, a KaXK bl OeryH Ha MPaBOU MOJOBUHE
He TOOEXUT MO HEKOTOPOrO IEeJIOT0 YHCAa KPYyroe paccrosume 2x. Ho »To kak pas m o3Ha-
YaeT, YTO OHM HAXOJATCA HA HEKOTOPOU MPAMOU, IMEePIeHNKYIAPHON TUAMETPY, Pas3IedaioleMy
JEBYIO ¥ TIPABYIO MOJOBUHBL HAIIEW OKPYXKHOCTHU (HOCKOABKY HAXOIATCS HA OQUHAKOBOM PACCTO-
AHUM (BIOJb OKPYKHOCTH) OT TOYKH CTAapTa). SHAYUT Ha MCXOAHOW MOPOXKKE GEryHbI CHOBA
BCTPETATCS depe3 BpeMms 2f, 1 aHAJOTMIHO Yepe3 Bpems 3t, u Tak Jajee.



BaszoBbiu BapumaHT, cTapiiue KJIACCHI.

1. Pacmonoxum KopoOKu B psAI Tak, ITOOB TUCIO MUPOKHBIX B HUX YOBIBAJIO CJIeBA HAMPABO.
Tenepb HAPUCYEM Ha KJIETYATOU OyMare «IECEHKY», T/ BHICOTA IMEPBOTO CTOMOMKA (IIMPUHOU B
O[JHY KJeTKY) PaBHA YMCIY MUPOKHBIX B IIEPBOU CJIeBa KOPOOKE, BHICOTA BTOPOT'O CTOOMKA PAaBHA
YUCIY MUPOXKHBIX BO BTOPOU CIeBa KOPOOKe, n T.1. JleCTHUIA pa3aequTcsa Ha cTyneHbKu. [lep-
Bag (caMas JeBas) CTymeHbKa GyIeT COCTOATH U3 CAMBIX BBHICOKUX CTOJOGUKOB, BTOPAs CTYIEHbKA
— W3 CAEIYIOMAX 10 BBICOTE CTOJIOUKOB, W TaK Jajee, MOCAeAHAA (camas MpaBasd) CTYIEHBKA
OyIeT COCTOATH M3 CAMBIX HU3KHUX CTOJAOMKOB. KOMMIECTBO PA3IMIHBIX UMCET B 3AMUCAX AJEIIm
PaBHO YMCIY CTYIEHEeHl 5TOU JeCeHK! (CaMble MOMHBIE KOPOOKH COOTBETCTBYIOT CAMOM BBICOKON
CTYIeHbKe, W Tak maixee). Ho pToOMy ke YHCIy PABHO W KOIMYECTBO PA3MMYHBIX GUCEN CPEIN
samucanabix Cepéxen. B camMoMm gese, MOXKHO CIUTATh, YTO BEIOMpAA 110 MUPOKHOMY M3 Ka¥K JOU
KOpPOOKM, MBI IIPOCTO Cpe3aeM y Hallled JeCeHKHM HUXHUU CJAOU KBaIPATUKOB. Torma 3amoJHUB
MOTHOCHI ¢ HAMOOJBIINM YHCJAOM MUPOXKHBIX, MBI CpekKeM HECKOJIbKO CJIOeB TakK, ITO MpomageT
mesas CTylneHbKa (caMas HU3Kas), M 9UCI0 CTyneHek yMenbmmTesa Ha 1. Korga Mbl 3amonHuM mo-
HOCBI CO CJIEAYIOUMM KOJMIeCTBOM MUPOKHBIX (110 BeJIUYNMHE), MBI CDEXKEM €Ile OJHY CTYIEHbKY,
1 TaK Jajee.

2. OrBer: 21 =1,29 =--- =z, = 0.

Pemenne. Bo3Begénm B KBapaT PABEHCTBO \/T1++\/To + -+ + T = /Ta+y/23 + - + &, + 271,
BBIUTEM U3 00€MX YacTel CyMMy Xp + --- + T, U CHOBa BO3BeIEM B KBaipar. lloaydum xl(xg +
ot my) = x93 + -+ 1y, + 1), oTRYAA (11 — Xo) (T3 + - + x,) = 0. Tax xkak ¥y — 19 = 1,
moaydaeMm, 9T0 x3 + -+ + x, = 0. Ilockoabky m3 wmcen xs, ..., T, U3BICKACTCA KBAIPATHBLIA
KOpeHb, TO OHM HeOTPUIATEIbLHBI, U pa3 UX cymMMa paBHa 0, TO Kaxmoe u3 HuUX paBHO (.

[Iycts x5 # 0, T.e. 13 — 23 # 0. PaccmoTpes cyMMEL ¢ /22 W /T3 U pacCy*kJasd KakK BEIIIe,
norygaem r; = 0. Torga o = —1, HO cymecTByeT /Ty — TmpoTmBOpedme. SHATAT, Tp = 0,
OTKyga r; = 1,  TOraa BCE YCIOBUS BBIMTOJHEHEI.

3. llycrs Touku By, By, ..., B3y — cepeaunnbl nyr A; Ay, Ay Az, ... A3gA; COOTBETCTBEHHO.
[Lromans mecrugecaruyroabauka A; BiAs By ... AzgBsg paBHA CyMMe ILIOMIATEN 9eThIPEXYTOIhb-
HukoB QA1 B1 Ay, OA3ByAs, ..., OA3yB3pA;. Ho y 5TuX 49eTHIPeXyroJbHUKOB IUATCOHAIN TIep-

HeHIUKYAAPHLL, & 3HAYAT ILIOMALbL KaxKAOrO paBHA IOJOBHMHE IIPOU3BEICHUA €r0 IUarOHAJCH.
3aMeTuM, 9TO ONWH W3 DTUX YETHIPEXYTOJbHUKOB MOXKET OKA3ATHLCA HEBBIMYKJIBIM (€CJIU TEeHTP
OKPYKHOCTHU JEKUT CHAPYKU UCXOMHOT'O TPUANATUYTOJBHUKA), HO €r0 IUIOMA b BCe PABHO BHI-
qucaseTca Tak ke (mposepbre). Vckomas cymMMa paBHa TODIa, %OBI -A A+ %OBQ cAQAs -+
%OB;),U - AzgAq. Tockoabky 1o yeaoBuio OBy = OBy = -+ = OBjy = 2, >Ta cyMMa, IUCJIEHHO
paBHa A;As + Ay Az + -+ 4+ A3gAq, 9TO HAM U HYKHO.

4. Oreer: Moxer.

Pemenne. Bozbmém cHadaga 100yI0 MPOrPECCUI0 U3 MATH PA3JIUYHBIX HATYPAJbHBIX TUCET,
Hanpumep, uucaa 1, 2, 3, 4, 5. Ux npoussenenne pasuo 120 u we sasasercsa 2008-u cremeHbio
HaTypaIbHOrO uncaa. JoMHOXUM Kaxgoe u3 aucena Ha 120", morywum umcaa 120", 2-120", 3-120",
4-120", 5-120™. Ilo-mpexuemy, duciaa 6yIyT 0O6pa3oOBLIBATH apU(PMETUICCKYIO IIPOTPECCHIO, a UX
npomssegerne 6y et pasao 1205”1, Ocranock nogo6paTsk n Tak, 9T068 SN+ 1 geamrocs Ha 2008.
[Tockorpky 5 u 2008 B3auMHO MPOCTHI, 3TO BO3MOXKHO. Ummem y Takoe, aTober 5n + 1 = 2008y.
Togurcsa, manpumep, y = 2, n = 403. [Ipomssesenne 6yger Torga 2008-i cremensio wmcra 1202,

5. MOXHO CYMTATh, 9TO HAIIU MPAMOYTOJBLHUKN HAPUCOBAHLI HA OECKOHETHOU KJIETIATOU
MIOCKOCTHU. Pa3o6beM MBICAEHHO MJIOCKOCTb HAa KBAIPATHl pa3MepoM 2 X 2 KJIeTKU, U MPOHYyMe-
pyeM KJIeTKHW KayKJI0ro KBajapaTuka mudpavu 1, 2, 3, 4 M0 4aCOBOU CTPEIKe, HAUMHAS C JEBOTO
BEPXHEro yIia KBaapaTuka. Tak Kak 06e CTOPOHBI KaX I0r'0 HAIIero IPAMOYTOJbHIUKA HEYeTHHI,
B yIiaX J000T0 OPAMOYTOJbHUKA OyIYyT CTOATH OAWHAKOBBIE MUMPHL. J3aHyMepyeM TOoraa Iu-
dpamu 1, 2, 3, 4 FeTHIpe PA3JIUIHBIX IBETA, U KAXK BN TIPAMOYTOJIbHUK BEIKDACHM B IIBET, HOMEpD
KOTOpPOI'0 CTOUT B yIIaX TOr0 MPAMOYToabHUKa. HeTpyano ybenuThcs, 9T0 mudphl B yraax Jro-
OBIX TBYX MPUMBIKAIOMNUX APYT K APYTY OPAMOYTOJBHUKOB OyIYT Pa3JUIHBI.



