Omummnuaga 2

Nel. CymiecrByer jin nepectaHoBKa (a1, as, .. ., ao19) gucena (1,2,...2019) rakas,
4TO a; + 1 — HOJIHBIA KBaapar s Beex 1 < 4 < 20197

Ne2. Brincannast ¥ BHEBITUCAHHAS OKPYKHOCTH TIPSIMOYTOJILHOTO Tpeyrojbunka ABC,
B KoTOpoM yroj C mpsamoii, kacarorcs orpe3ka BC B Toukax Ay u Ay COOTBETCTBEH-

HO. AHaslorn4so ompeaesinM Touku By u Bo. Jlokaxkure, uro orpesku A1 By u B As

[EPECEeKAIOTCsl Ha BhICOTE TPOBeAEHHOM u3 Bepiunabl C' Tpeyronbuuka ABC.

Ne3. Haiinure Bce mapbl HATYPATbHBIX 9HCEN ¢ M b TAKUX, ITO CYIIECTBYIOT HATY-
paJIbHBIE YUCIIA M, 7 TAKHe, 910 a° + b = 2™, b3 + ¢ = 27,

Ounvmnuana 2. Peurennsa 3agadg

Nel. CyumecrByer sin niepectaHoBka (a1, asg, .. ., a019) ducea (1,2,...2019) rakas,
410 a; + ¢ — HoJiHbIA KBaapar s Beex 1 < i < 20197

OrBert: /la, cymecTByer.

Pemtenne. s i ot 6 o 2019 onpenennm a; = 2025 — i. OcrajbHble Kak a1 = 3,

(12:2, CL3:1, a4:5, (15:4.

Ne2. Brincannast 1 BHEBITUCAHHAS OKPYKHOCTH TIPSIMOYTOJILHOTO Tpeyroybunka ABC,
B KoropoM yroJ C npsmoii, Kacaiorcs orpeska BC' B Toukax A; u Ay coorBercrBen-

HO. AHasiorm4Ho omnpegesinM ToYkKu By u Bo. Jlokaxkure, uyro orpesku A1 Bs u B As

[IEPECEKAIOTCs Ha BbICOTE TPOBeAEHHOM u3 Bepiuubl C' Tpeyroiabauka ABC.

Pemienne.

Pemenune. O6oznauum A1By N B1As = D. Jljng pelleHus 3aJa4du JTOCTATOYHO
moka3ark pasercreo L BAC = /DC A;. Tak kak u3 310 paBencrsa cieayer /BACH
+ ZACD = ZBAC + (90° — £ZDC Ay) = 90°.

IIycrs I —uenrp BuucanHoi okpyzkuocru. Torma derbipéxyronpauk C Ayl By —
kBazgpar. Bocronb3yemest Tem (hakTOM, YTO TOUYKYM KACAHUS BIIMCAHHON U BHEBITUCAH-
HOM OKPYZKHOCTEl CO CTOPOHOU TPEyrOJIbHUKA, CUMMETPUYHBI OTHOCHTEJIBHO 3TON
cropoubt. Torna IA; = CBy = AByu [A; L BC, ABy; 1 BC, orkyna IA; || ABs.
Buauur, I Ay Bo A — napasnienorpamMmy. AHATIOTUYIHO, 9eThIpéxyroibauK I By Ao B Tak-
JKe SBJISIeTCs MapasIeIOrPAMMOM.

IMousTuo, uro orpesku [A; u IB; —KacaTelbHbIE K OKPYKHOCTH C IIEHTPOM B
rouke C ¢ paguycom C'A;. A mobast Touka X, jexkalnas Ha MeHbInel gyre A; B
BuzHa 1oz yrioM 135° kacaerca Jlerko moacuurars, uro ZAIB = 90°+ LZACB/2 =
= 135°. A u3 napasnensuoctu Al | BoA; u BI || A3By caenyer, uro /B1 DA, =
= /A3DBs = /BIA = 135°. 3nauur, rouka D nexxut Ha okpyHOCTH w. Ocranoch
3aMETHUTh, YTO W3 CBOWCTBA BIMCAHHOIO yTJIA W KACATEJBHON CJIELyeT DaBEHCTBA

/BAC = 2/IABy = 2/1A,By = /DCA,.



Ne3. Haiinure Bce mapbl HATYPAJIbHBIX 9HCEN ¢ U b TAKUX, 9TO CYIIECTBYIOT HATY-
paJIbHBIE UMCIIa M, N TaKue, uTo a° + b = 2™, b3 4+ q = 27,

OrtsBet: (a,b) = (1,1);(5,3);(3;5).

Pemenne. 1) Eciu oguo a wiu b werno, To u apyroe dernoe. Ilycrs a = 2% - A,
b=2%.B, e (A,2) = (B,2) = 1, u a,3 — narypaibuble uncia. Bes norepu
obmuocru (BOO), Bossmem « > 8. Torga

oM =g +b=20(2%"P. A% 4 B) = B=2om"F 2% g9

UTO HEBEPHOE, TaK KaK B — He4YeTHO.

2) Ecrm b =1, 0 a+1=2" a®+1 = 2", orkyna a> —a +1 = 2™~ ". Ho
a>—a+1 /2 mosromy m=n, a>—a+1=1,a=1.

3) Ilycrb a,b > 3 — nedernbie uucaa. Torma m,n > 5. BOO momoxum m > n.
Torna

a=-b (mod2") = 0=2"=a®>+b=b-0" (mod2") = b® —1:2".
n<vg(b® —1) =va(b—1) +va(b+1)+v2(8) — 1 =wa(b—1) +va(b+1) + 2.

CurenoBaTeabHo, wian b—1:2" 3w b41:2"3. IIycts n—3 =t > 2. Torma b > 2¢—1,
OTKY/1a

28 1 =2" 122" —a=0b>(2"'-1)7° = 2" -3.2' ~5<0. (1)

Ecmu t > 3, mo 22t —3.20 —5 = 2¢(2! —3) —5 > 35 > 0, uro Henepnoe 1o (1). nauwnr,
t=2re.n=50b+a=32,b=3,a=5m="T.



Omumnuaga 4

Nel. Tawma Tpanenuss ABCD c ocuoBanusiviu AB u C'D. CepenuHHbBIE TIEPIIEHIAKY-
nspet orpeskoB AD u BC nepecekaior npambie BC' u AD cOOTBETCTBEHHO B TOYKAX

P u Q. Joxkaxwure, uro LZAPD = /BQC.
Ne2. JlokazKuTe, 9TO I JTI000T0 HATYPAJIBHOTO 71 BBIOJIHAETCS HEPABEHCTBO
{nV7} > %, rie {z} o3Hauaer APOGHYIO YACTD UHCIA .

Ne3. Jlokazkure, 9T0 [ JTIOOOTO HATYPATBHOTO N CyMIECTBYeT Yuciao M, , KpaTHoe
5™, conepxkainee n uudp, OTJIMYHBIX OT Hyss (Hu onHa nudpa HE PaBHA HYJIO).



Oaumnuana 4. Perenus 3amav

Nel. /lama tpanenus ABCD c ocaoBanusivu AB u C'D. CepeuHHbIE TIEPIIEH IUKY-
nspet orpeskoB AD u BC nepecekaior npambie BC' 1 AD cOOTBETCTBEHHO B TOYKAX
P u Q. Jokaxwure, uro LZAPD = /BQC.

Pemenune. Pas3bepem ciyuait, korma P jexur wa jgyde CB, () nexur HaA Jyde
DA (3a Touku B u @ coorBercrsenno). [Iycrb M — cepenuna AD, N — cepeauna
BC'. Torga M, N nexar na okpyxuoctu ¢ auamerpom PQ (1), u MN || AB (2).
13 (1) cnenyer /BPQ = Z/NMD. Cnenosarensuo, u3 (2) cnemxyer, uro ABPQ —
BIUCAHHBIN YeTbipexyroabHuK. Torna ZQAP = ZQBP. JIsa nocjaesaux yria, 3TO
BHeIHYE yribl npu ocHoBauusax AD u C'B B paBHOGeIpEeHHBIX TpeyroabHuKax AD P
u BC(Q, mMO3TOMY 3TH TPEYroJbHUKU MOJOOHBI. DTOrO JOCTATOYHO JJIsi PErleHus
33/1a40.

OcrasibHble ciIydad PACIOIOKEHUsT TOYEK pa3bepure caMOCTOATETbHO.

Bameuanne. K 3a1au€ MOXKHO MPUBECTH TOJIHKO OJHO pellieHre (MTHOPUPYS Pac-
HOJIOYKEHUS TOYEK ), UCTIOJIb3YS OPUEHTUPOBAHHBIE YTJIbI.

Ne2. JTokaxkure, 9TO IJI51 TIOOOTO HATYPAJIHHOTO 72 BHITTOTHSIETCST HEPABEHCTBO {n\ﬁ } >

37

> Tf,» ve {z} osHagaer ApobHYIO 9ACTbH YHCIA T

Pemenne. Ilycrs [nv7] = m. +/7— aucio uppanmonasbhoe, nosromy ny/7 >
> [n\ﬁ] =m, T. e. n\/7 > m, orkyna Tn? —m? > 0.
3aMeTHM, 94TO HATypPaJbHOE YHCIIO

m? —m? = (n\ﬁ— m) (n\ﬁ—f—m)

He MOKeT ObITh paBHO | WM 2, TaK Kak 9ucio m? He MOJKeT JaBaTh MpH JIeJeHIN
Ha 7 octaTok 6 mmu 5. Ilostomy 7n? —m? > 3. 3uaunrt,

3<m?-—m?= (n\ﬁ—m) (n\f?—&—m) :{n\ﬁ} (nﬁ—&—m) <

< {n\ﬁ } 20T )
OTKYyJa HOJIyYnuM {n\ﬁ} > ﬁﬁ = %Z
Ne3. Jlokazkure, 9TO s JTIOOOTO HATYPATBHOTO N CyMIECTBYeT ducao M, , KpaTHoe
5™, conepxainee n uudp, OTJIUYHBIX OT Hyss (Hu OnHa nudpa HE PaBHA HYJIIO).
Permtenne.
Pemntenne. /lokaxkeM 1O WHIYKITAN.

Baza. lins n = 1 Bozbmem M = 5.

peanonoxenue. Ilycrs gis n = k cymecrsyer uuciao My, takoe, uro Mj:5F, 10
ecrb My, = 5F - ¢.
Iepexon. lobasum mepen unciaom My nudpy a. [loayunm gucio

M1 =a-10" + My, = a-10F + 5% .t = 5%(a - 2% +-¢).



JlokazkeMm, uTo HafigeTca Hemy/esad nudpa a Takad, uTo a - 2F 4t nesmTea Ha 5.
Hanpuwmep, ecau ¢ =0 (mod 5), To mocrarouno Beibparsh a = 5.
Jlna ocranbubix ciyuaes 2F = 1,2,3,4 (mod 5) u t = 1,2,3,4 (mod 5) noube-
peMm a (cM. Huxke rabiuity):

a [4l2]3]1[3]4]1]2]2]1[4[3]4[3]27]4
ok 3 112341234
t 111121212233 [3[3[4]4]4]4

—
—
[\
i

Kax suum, npu jiio6bix 2% u ¢ naiinerca a raxas, uro My, = 5 (a - 2F + t)f5k+1.



Oummmunuaga 5

Nel. Ha croponax AB, BC, C'A tpeyroasuuka ABC ormeuenst touku Cp, Ay, B
coorsercTsenno. Jlokaxure, 910 \/Sap,c;, + /Spa,cy +1/Scas, < % VSasc.
Ne2. JTana tabsauma 2016 x 2016. Kakoe mMakcumMaipbHOE KOJIMYECTBO IIEHTPOB KJle-

TOK MO2KHO OTMETHUTD, IITO6I)I He 6I)I.T[O YeTbIpeX, TOYEK ABJAIONMIUMUCA BEPIIMHAMUA
mapasiIeIorpaMmma’

Ne3. Ipusenennsiit Muorounen P(r) = 2" + a;a" ' + a2 2+ ...+ a, v+ 1c
HeoTpULaTebHLIMU KoM dUIpeHTaMyu UMeeT N BelleCTBeHHbIX Kopueil. JJokazkure,
aro P(2) > 3™.

Oimmmunuanga 5

Nel. Ha croponax AB, BC, C'A tpeyronbanka ABC ormeuenst Touku Ch, Ay, By
COOTBETCTBEHHO. J/loKaxKuTe, 91O \/SA3101 + \/SBA101 + \/SCA131 < % VSaBc.
Ne2. Jlana Tabauma 2016 x 2016. Kakoe mMakcuMaabHOE KOJUYECTBO IEHTPOB KJie-

TOK MOKHO OTMETHTb, 9TOOBI HE OBLIO 9€THIPEX, TOUEK SABJISIFONMMHUCS BEPITMHAMHU
napaJsuiesiorpaMmma’

Ne3. Tpusenennsiii muorounen P(z) = 2™ + ajx™ 1 +ax" 2+ ... +a,_ 17+ 1c¢
HeOTpHULATeILHLIMU KO3 dUIueHTaM1 UMeeT N BeleCTBeHHbIX KopHeil. JJokazkure,
gro P(2) > 3".

Ommmvmnuaga 5

Nel. Ha croponax AB, BC, C'A tpeyrombanka ABC ormeuenst Touku Cq, Ay, By
COOTBETCTBEHHO. JloKaxkure, 9To \/5,4131(;1 + \/SBAlC1 + \/SCAlgl < % VSaBc.
Ne2. Jlana tabauma 2016 x 2016. Kakoe MakcuMaabHOE KOJUYECTBO IEHTPOB KJle-

TOK MOKHO OTMETHTb, 9TOOBI HE OBLIO 9€THIPEX, TOUEK SABISIONIMMHUCS BEPITUHAMHA
napaJsiiesiorpaMma’

Ne3. Ilpusenennbrii muorounen P(z) = 2™ + ajx" ' +asx" 2+ ... +a,_1x+1c¢
HeOTpHUIATeILHLIMU KO3 UIneHTaM1 UMeeT N BelleCTBeHHLIX KopHeit. Jokazkute,
gro P(2) > 3™.

Ounmnuaga 5

Nel. Ha croponax AB, BC, C'A tpeyronsuuka ABC ormeuennt touku Cp, Ay, B
COOTBETCTBEHHO. JloKaxkure, 9To \/SABIC1 + \/SBA1C1 + \/SCA131 < % VSaBc.
Ne2. Jlana Tabauma 2016 x 2016. Kakoe mMakcuMaabHOE KOJMYECTBO IEHTPOB KJle-

TOK MOYKHO OTMETHUTb, YTOOBI HE OBLIO YEeTHIPEX, TOUEK SIBJISIONIUMUCS BEPITHHAMU
napaJsiiesorpaMmma’

Ne3. pusenennsiit Muorounen P(z) = 2" + aja" ' 4+ aga™ 2+ ...+ a,1x+1c
HEOTPHIATEILHBIMI KO3 PUINEHTAMI HMEET 71 BEIECTBEHHLIX KOpHei. Jlokaxknre,

gro P(2) > 3™



