Pemenus 3amau 1 typa M2KO 2018

1. Ilycte «, B u v — yIuibl TPEYTOIBHUKA, TPOTUBOJIEXKAIINE CTOPOHAM a, b U ¢ coorBeTcTBeHHO. JloKaxKnTe HEPABEHCTBO
2 2 2 a® b2 c?
2(cos a + cos” 3 + cos 7) > et ore t o
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Pemienne. Ilo Teopeme curycoB mpaBas 9acTh paBHA % frsin?y + ST agem? 5 + ST atsin? 5
ITo mepasencrBy Komu-Bynsakosckoro

sin? o = sin?(B + ) = (sin B cosy + siny cos 3)? < (sin? B + sin? ) (cos? v + cos? 3),

sin® o
sin? B+sin? v "
IIpubasiisis 1B AHAJIOIMYHBIX HEPABEHCTBA I COS> Y + COS

CIeT0BATEBHO, cos? B + cos? v >

2 a u cos? a + cos? B, mostyuaem rpebyemoe.

2. Ha croponax AB, BC u C'A tpeyronpuuka ABC coorBercTBeHHO B3sThl TOUku N, K u L tak, uro AL = BK u
CN - ouccexrpuca yriaa C. Orpesku AK u BL mepecekatorcs B Touke P. Q6o3uauum depe3 [ u J HEHTPHI BIUCAHHBIX
okpyxkuocreit TpeyronbankoB APL u BPK coorBercrsenno. Ilycrs () — Touka nepecedenus npsambix CN u IJ. JJokaxure,
aro [P = JQ.

Pemrenune. Eciu CA = CB, 10 3asa4a ouepuana. Eciu CA # CB, 1o 6e3 norepu OOLIHOCTH MOXKEM ILIPEIIIOJI0XKUTD,
aro C'N mnepecekaer orpe3ok PK.

IIycTh ommcanHbIE OKPYXKHOCTH W1 U Wz, COOTBETCTBEHHO TPEYTOJHHUKOB
APL u BPK, B0 BTOpOI1 pa3 nepecekauch B Touke 1. Torna

/LAT = /TPB = /TKB. (1)
u JALT = ZAPT = /TBK, 10 ectb NALT = AK BT, orkyzna
AT =TK. (2)

N3 (1) Trakxke cnemxyer, uro derbipexyronbuuk ACKT snucanmbiii, a u3 (2),
aro LZACT = /TCK, 1o ecrb T nexxkut Ha ouccekrpuce C'N.

IIycres I.J mepecekaer wy u wy B Toukax I; m J; coorBercrBenno. Tak Kak
pamuychl OKpyzKHOCTEl w1 U wo paHbl 1 AL = BK, paBHbl U TPEyTrOJIbHU-
ku ALI; u BKJ;. Bocuosb3yemcs Jsiemmoii Mancuona: cepeauna gyru XY
OKDPY’KHOCTH, OMUCAHHON OKOJO TpeyroabHuka XY 7, HAXOIUTCSA HA PABHBIX
PACCTOSHUSX OT KOHIIOB TOW JyIrW W IEHTPA BIHUCAHHON OKPYXKHOCTH ITO-
ro Tpeyronbuuka. llo sroit memme I = L = J1K = J;J. Kpome Toro,
/PILIT = Z/PAT = /ZPKT = Z/PJ,T, cnenoparesbio, [T = J;T. Takum obpazom, 1" JIe2KUT U HA CEPEIMHHOM IIEPIIEH 11~
KyJsispe K orpe3ky I1J1, u HA cepelMHHOM IepleHIuKyisape K orpe3ky [J.

Ocranocs moka3arh, 9To 1 JIEKUT HA CEPEIMHHOM MeprneHIuKkysspe K orpe3ky PQ. Ilycts R = AK N CT. Torma
/ART = /RAC + ZACR = /RAC + LZAKT = /RAC + LKAT = ZLAT = /BPT. Tak kak PQ nenur yron RPB
monosiam, ZPQT = /PRT+/RPQ = /PBT+/BPJ = /T PQ, cnenoBaresibHO, T JIEKUT HA CEPEIUHHOM MEPIEHIUKY/ISIPE
orpeska PQ. Ilostomy IP = J@Q.

Puc. 1: xkapTunka

3. Jokaxkure, 9TO CymecTByeT DECKOHEYHO MHOrO map (1M, n) HATYPaNbHBIX 9uCeN Takux, 910 gucao (m!)™ + (n!)™ + 1
JIeJIUTCA Ha M + N.

Pemenne. Bynem nckath MCKOMYIO mMapy Tak, 9TOOBI 9UCJIO 1M + 12 = p ObLIO MPOCTHIM W YUCJIO 12 YETHBIM. Vcnomb3ys
Teopemy Bunbcona, momydaem, 9o

m! = (p—n)! = (p—1) _ -1 1 n
' Co(p—n+1D...(p=2(p—-1) —(n—-1)...(-2)(-1) " (n—1! " n!

(mod p).

ITo mauoit Teopeme @epma (n!)P = n! (mod p), caenosaresbho,

n"™ +nl+ (n!)”

()"

TO €CTh JOCTATOYHO JOKA3AThH, 9TO JIs GECKOHETHOTO KOJMYECTBA Y€THBIX 12 9ucao n™ +n! + (n!)™ nmeer nmpoctoii nemmrernn
p>n.

JloKazkeM, 9TO 3TOMY yCJOBHIO Y/I0BJIETBOPSIOT, HATPUMED, BCE 9UCIA BHAA N = 2¢, e ¢ > 2 — npocTtoe ancyo. O6o3Haanm
A =(29)*7+ (2¢9)! + ((2¢)!)?4. dns npocToro p m HATYpaIbHOTO k 0603Ha4HM wepes vy, (k) HanGobIIee nenoe aucio £ Takoe,
qro k menuTcsa Ha pt.

Ecmu r < 2q — npocroe uucio u r ¢ {2,q}, 10 A = (2¢)%? # 0 (mod 7). IIpocroe uucio q sxoaut B (2¢)! B crenenu 2, a B
(29)%7 m ((2¢)!)%7 — B cTenensix 2 W 4q COOTBETCTBEHHO, MO3TOMY U,(A) = 2.

Haree, va((29)!) = [&] + [2] + [3] + - < & + 2 + 2 + ... = 2q, crenoBaTensno, v2((2g)!) < v2((29)%9) u, xomesro,
v2((29)!) < v2((2¢)!?9), mostomy wve(A) < 2q — 1. C apyroit croponsr, A > (2¢)%9 > 2247142, nmosromy y A ecth mpocToit
JIeTeNb P > 2¢, 9TO B TPeOOBAIOCH JOKA3ATh.

(m!)™ + ()™ + 1 = (ﬁ) F ()P 1=

nl (mod p);



