ABagnats Bropoii Poccuiickuit PecTuBaib I0HBIX MAaTEMATUKOB
Bropoit Typ. Pemenus Crapimeit Jluru.

1. OTBeT: 52. [Iporymepyem Bce kKapThl. IleTs KayKIbIM XOIOM, €C/IM BO3MOYKHO, Oy/IeT epeBoOpavInBaTh IBE Y€THHIE
KapThl, YTOO OHU CTa U PyOAIIKOil BBEPX. 3aMeTuM, 4TO Korga To IleTst He cMOXKeT Tak MOXOAUTh, TAK KaK OH KaXKJIbIii
pa3 py0aIkoit BBEPX JieJ1aeT JBe KapThl, a Bacd KaKIblii X0, IepeBopavnBaeT OJHY UeTHYIO KapTy. Paccmorpum sToT
X071, y Hac 3Haunt jubo H0 jgubdo 49 derHBIX KapT pydaIkoii BBepx, Toraa llers mepeBepHeT KapThl Tak, YTOOBI CTAJIN
BCe YeTHbIE PyOaIlKOil BBEPX U XOTs ObI 0/HA HedeTHOe. 3Ha9uT pybaiikoii BBepx 51 KapTa TOYHO €CTh, HO He TPYIHO
3aMeTHUTbh, YTO UX BCET/ia YeTHOEe YHCJIO0, TOrJa ecThb 52 kapThl. Jlokaxkem, uro Baca moxeT He 1aTh OOJIBINE MOy IUTh.
Eciu nepen xoqom Bacu kapr pybamkoit BBepx 6osbire 50, TO ecTh Kakue-TO JBe PsAA0M, u ux Bacs mepeseprer, Tora
TaKMMU OIEPAIUsIMU, €CJIU CHAYAJIa JIeJ1aTh, oce xoja Bacu O6yner ne 6osee 50 pybarikoii BBEpX, a TOrJA MOCJIE XOa
ITeru makcumym H2.

2. TlycTe mockoCTh pasjieinjia, MHOXKECTBO BEPIUH OCHOBaHUS Ha Tpymnmbl 1o ¢ u b mryk, rae a > b. Torma sTa
IJIOCKOCTH TIepecekaeT MakcuMyM 2b pebep OCHOBaHUsI U MAKCUMyM @ pebep Waymux u3 BepiuHbl. Torga KoJimdaecTBo
pebep, KOTOpoe OHa LIEPECEKAET HE IPEBOCXOAUT @ + 2b, uro He 6osbie 150. IIpumep crpourcs U3 OLEHKH.

Otser: 150 pebep.

3. ITo HepaBeHCTBY 0O CpeHUX MbI nMeeM a°+2 = a3 +1+1 > 3Va3-1-1 = 3a. Takum 00pazoM Jijist TOKA3aTeIbCTBA
HEPABEHCTBA, JIOCTATOYHO MMOKA3aTh, 9TO
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4. Iycrs f = (a,b) naitgem rakue ¢ u d, uro be—ad = f (370 muneiinoit npeacrasienne HOJI, koropoe cymecrsyer).

JlokazkeM, 9T0 1pu Takux ¢ u d ducjaa an + b u c¢n + d B3auMHO IIPOCTHI.

Paccmorpum pasznocTsb %(an +¢) = $(bn+d) = % = 1, orkya nosygaeM, 4To 4uciaa an + ¢ u bn + d we moryr

MMeTh ODIINX JAeaInTesei.

5. U3 ycaosug caenyer, uro gayuan AB u DC' nepecekarorcsa (0603HaUnM TOUKY ux mepecedenus depe3 E). Takike
ayan BC u AD nepecekatorcs (0603uauuM TOUKY ux nepecedenus uepes F'). Bamerum, uro Torga rpeyronmbauk BKC
pasen tpeyronpuuky BEC, a tpeyrompauk C'LD pasen tpeyronbauky C'FD. 3 storo cienyer, uto npsambie EC n
FC — 6uccekrpuce Tpeyrosbauka AFEF. 3naaur u AC 6uccektpuca yrina BAD.

6. ITycrs Touka Q) na ayue AD rakosa, uro AQ = 2R. O6o3naunum TouKy mepecedenus npambix [,Q m AB dgepes
P. BamernMm, uro AL = 2R paBHOCHIBHO TOMY, uTo L = (), wau, uyro Toxke camoe, K = P. A 510 yKe paBHOCHJILHO
romy, uro API, = 90° + 3v/4.

[Mycrs H m U — ocHOBaHUs MEpIEHAUKYIsIpoB u3 Touku I, na mnpambie AC m AQ) coorBercTBenno. Tak xax I,
LEHTP BHEBHUCAHHOMN OKpyxuOocTH, T0 AH = p, a 3maunt AI2 = p? + 2. Torga AU =1, + he u UI? = AI? — AU? =
p? + 712 — (14 + he)?. Orciona cienyer, uro UQ = |AU — AQ| = |rq + hq — 2R).

QI =UI*+UQ*=p* +712 — (ra + ha)® + (ra + ha — 2R)*> = 12 4+ p* + 4R* — 4R(74 + ha)

U3 dopuymst [epoma, a Taxxe dopmyn S = (p — a)rq, 4RS = abe, 2S = ah, crexyer, aro 72 + p? = 4Rry + 2Rhy,
a snaunt QI2 = 2R(2R — h,).

Tax kax QI2 = QD - QA = 2R(2R — h,), 1o Tpeyromsunku QI, D u QAI, monobusl, u caemoparensno ZQI,D =
ZQAIL,.

Uneem ZI,AD = LI,AB — ZI,BD = a/2 — (90° — ) = 257

CnenoBarensno ZQI,D = 5%7 QI A = £QI1,D + ZAI,D = (o — B)/2 + LAI,D. Cuuras yribl, 0osydaeM,
aro yrBepxkaenne, uro DI 6uccekrpuca yrna Al, B pasnocnasuo tomy, uro LAI,D = /4, a 310 ToX)e camoe, 9TO U
LAPI, =90° + 3v/4.

7. IloBepunem KapTuHKY Ha 45°:

s .




YT06BI IOCTPOUTDH TAKYIO JIOMAHYIO, Mbl CHada1a npoBoguM u3 Touku (0,0) ropusonTasbHbll 0Tpe3ok. lasee y Hac
BLIOOD U3 TPEX BEPIINH, JIEZKAIIUX HA OJHON BEPTUKA/IM, 9TO0BI IPOBECTH BEPTUKAILHOE 3BeHO. [10ToM MbI (0IHO3HAYHO)
[IPOBOJIUM €eIlle TOPU3OHTAJIbHBIN 0TPe30K. Jljid cJie/IyIoIero BepTuKaj bHOr0 0OTPe3Ka Mbl UMEEM BBIOOD U3 5 BEPIIUH U
T.JI.

OTBer: KoMmIecTBO JJoMaHbIX pagao (2n— D)!1=1-3-...-(2n—1) = %

8. IloctaBum Ha MecTo HOMED 2011 wncemo 0, Ha MecTo HOMep 1 MOCTAaBUM YHCJIO X, a HA MECTO HOMEp 2 MOCTAaBUM
qncsio 2. Ha Bce ocrasbabie mecta ot 3 10 2010 nmocrasum gucaa ot 3 10 2010. Hokarkem, 9TO MbI CMO2KEM MO00PaThH
Takoe 1ejioe T YTOOBI BBIMOJIHSIOCH yCJIOBUE 3aJiadr. JAIMINEM YC/JIOBHE Ha PABEHCTBO CYMMBI U CyMMbI IOMaPHBIX
HPOU3BEICHUN:

O-z4+2-24+2-34+3-44+...4+2009-20104+2010-0=2x+24+3+4+...42010

Toecth x =2+4+34+44...+2010—-2-3—-3-4—...2009- 2010, ogueBUIHO, 9TO 3TO [EeJI0€ OTPHUIATETHHOE INCI0. Takum
00pa3oM BCe IMOCTABJIEHHBIE YHC/I PA3JTHYHBI U YAOBIETBOPAIOT HY:KHOMY PAaBEHCTBY.

9. [oxaxem, 9To depe3 pedpO uv MPOXOIUT UETHOE UHCJIO TaMUJIBTOHOBBIX MUKJIOB. Paccmorpum HOBBIN rpad G,
B KOTOPOM BepIIUHBI COOTBETCTBYIOT I'aMUJIBTOHOBBIM IIYTAM MCXOJHOT'O Fpa(ba, HAYMHAIOIINXCA Beme/IHOfI un pe6p0M
wv. Ecmm m = wv...tx — Takoif myTh, u £p — pebpo, BeAyIlee U3 & HE B U W HE B ¢, TO MOYKHO IIOCTPOUTH JPYTOii
IaMUJIBTOHOB 11y Th, COJepKAMil PeGPO TP u He comepKamil NOAX0AAIero pebpa pw u3 nepsoro mytu (4 B 0CTaIbHOM
cozepzKaImM Te ke pedpa, uro 7). Bor Takme 1Ba myTH, oIy qaiommecs ApyT U3 Apyra OMUCAHHON 3aMEHOM, M COEMHIM
pebpom B rpade G. Kakoa cremens myTn m B 3ToM rpade? OHa paBHa KOJUIECTBY pebep MCXOIHOTO Tpada, BeIyInK
U3 T HE B U U HEe B t. TO €CTh Y€THa, €CJIN & U U HEe CMEXXHbI 1 HEeYEeTHa, €CJIN CMEXKHBI. HO TOTJa TMOJyYaeTcCsd, 9TO
BEPINMH HEYETHOH crenenn B (G POBHO CTOJBKO Ke, CKOJIBKO TAMUIBTOHOBBIX ITUKJIOB B MCXOTHOM Ipade, COTePKAITIK
uv. OTKya U BBITEKAET TpeOyeMoe.

10. Ham nonaoburest n3BecTHast JIeMMa: eCJii MHOro4/ieH ¢(X) creneHu He Bbille k IPUHUMAET [leJible 3HAYEHUs B
k + 1 mociemoBarebHOlN MeI0ii TOUYKe, TO OH IPUHUMAET TIEIble 3HAYCHUS BO BCEX IEJbIX TOYKaX. JleMMa JoKa3biBa-
ercst wHAyKnuei no k: 6aza k = 0 oueBwjHa, JJIs epexo/ia JJOCTATOYHO MPUMEHUTh WHJLYKIIMOHHOE MIPEJIIOJIOKEHNe K
muorouneny g(x + 1) — g(z) u k — 1 Bmecto k.

[Ipumensgs gemmy kK muorowreny h(x) = (f(z) — f(0))/x u k =n — 1 (mo ycaosuio h(z) nenoe ana z = 1,2,...,n)
nosryvaem, uto h(z) menoe mpu BCex MembIx .

Pemraem 3amauy muaykimeir mo n. baza n = 1 mougarna. Ilepexom ot n — 1 ¥ n. PaccMoTpuM HOBBIN MHOTOUJIEH
fi(x) = f(x + 1) — f(x). On umeer crenenb n — 1 u, Kak JI€rKO BUJETh, YJOBJIETBOPSIET YCJIOBHIO Jist 7 — 1 BMeECTO
n. Honoxum P(z,y) = (f(x) — f(y))/(z — y). NaayKIuoHHOE TIPE/IIOI0KEHNe JII MHOTOYIeHa f1 TOBOPUT HAM, 9TO
P(a+1,b+ 1) — P(a,b) nenoe mis pasananbix neabix a,b. OTcioga no nHayKnuu cpasdy CIeyeT, 9TO BCE BhIPAsKeHUsT
P(a+ k,b+ k) ¢ nesbiMu k momapHo CpaBHUMBI 110 MO0 1 (TO ecTh ux pasuoctu 1esbie). Cpean Takux BbIpayKeHuit
ectb u P(a — b,0) = h(a — b), koTopoe, Kak MbI 3HaeM, 1en0e. 3nauut, u P(a,b) nemoe, 4o u TpebOBAIOCH.

Pemenng Maaameit JIurn.
1. Cwm. pemenue 3agaun 1 crapiieii JIArQ.

2. 97 mmaronaseit 100-yronpamka paszdbuBaer ero Ha 98 TpeyroabHUKOB. B Kaxk/10M m3 TPEyro/JIbHUKOB €CTh Hemepe-
cevYeHHasi CTOPOHA, OJTHAKO, HEKOTOPbIE TaKWe CTOPOHBI MOTYT “00C/IyKUBATH' JIBA TPEYrOJIbHUKA. SHAYUT BCErO Hele-
PeCeueHHBIX OTPE3KOB He MeHbIne, ueM 98/2 = 49, nepecevennnix, crano ObiTh, He Gosbire, wem 100 + 97 — 49 = 148.
Takoe BO3MOYKHO, €CJTH MpsiMasi TIePeceKaeT BCe CTOPOHBI N-YTOJbHUKA (TaKOii MPUMep XOPOIIO W3BECTEH ), & TPHAHTYJIs-
[[Usl yCTPOEHA TAaK, UTO JIIOOOMY TPEyroJIbHUKY pa3bueHust NPUHAIIERKUT X0Th ojHa cropora 100-yroabpanka. MoxHO
BUJIETH, YTO ITOIO YJIAETCs JOOUTHCS.

3. Bamerum, 9TO # = “T“Lb - (a—b) = 2(a —b). Tak xe 3aMeTUM, 9TO % = %b -(c=b) = 2(c — b) (3mecw

2_ .2
BasKHO oTMeTuTh, uto ¢ — b < 0). Hakonen, nveem “5 = 4£¢ . (a4 — ¢) > a — c. CknaupiBas 911 Tpu HEPaBEHCTBA,
moJIygaeM Tpedyemoe.

4. Cwm. pemenne 3aga4u 4 crapiiei Juru.

5. Cum. perrierne 3aga9u 5 crapiieii Jura.

6. ITycre cepeaunnbiii neprengukynsap k OH nepecek cropony AB B touke X u cropony BC B Touke Y. Orpaszum H
CUMMETPUIHO OTHOCUTETBHO CTOPOHBI AB 1 mostyanm Touky He, JeXkKalyo, Kak U3BECTHO, Ha OMHCAHHON OKPYKHOCTH.
Torga sicao, aro 20X = OX + XH = OX + XHe > R. Ananornuno nosydaem, aro 20Y > R. Takum obpazom
20X +20Y > R+ R = 2R, orkyna cienyer Tpedbyemoe.

7. Cum. perrierne 3aga9u 7 crapiiieii JIUTH.

8. Cwm. pemenue 3aauu 8 crapireil JIMru.



