OOBeuHEeHHAs: MEXBY30BCKasi MaTeMaTHYECKasi OJTMMITHA A 02.02.2014

I BapuaHT (0TBETHI M KPATKHE PellIeHUs)

xn—l + xn + xn+1 _ 9
3 CeyeT, uTo0 X, , —X, =X, —X,_, A4 BceX n=2. OTO 3HAYMT,
YTO TOCIIEI0BATENLHOCTE — apudmeTuueckas nporpeccus. IycTh pa3HOCTh IPOrPECCUH paBHA d .
Torna Xa012 ~ %1006 _ 10064 )
Y1006 ~ ¥503 503d

OTtBer: 2.

3agava 1. U3 x =

3agaua 2. Cpeau naHHBIX 4Kceln He Oosee ueM 34 yucia MOryT ObITh HE MEHbBIIIE €IUHULIbI, HHAYE
yCIIOBHE 3a/1a4u HE BhINOIHEHO. Bo3pmeM 35 uncen, cpeau KOTOPBIX MMEIOTCS BCE YHCIIA, KOTOPHIE
HE MCHBIIC 4YE€M CJHWHMUIIA. HpOI/I3B€}16HI/I€ B3SITBIX 35 4mceln 1o YCJIIOBUIO MCHbIIC CAWMHUIIBI. Bce
mpo4yrec 4ucjia MCHbBIIC CIAWHUIIBI. Ux IIPOU3BCACHUC TOXEC MCHBUIC CAWMHUIIBI. CH@JIOB&T@J'IBHO,
IMPOU3BCACHUC BCCX UUCCII TAKIKEC MCHBIIC CIMHUIIBI.

3agaya 3. Ilycte uncno N 3anucano mudpamu a,,a
N=a, 10" +a

Brerutem u3 uncna N cymmy ero uudp:
N-(a,+a,, +..+a,)=(10"~1)a, +(10"" ~1)a,_, +...+9a,.

. a,,d, , TO CTh

n_l1s°"

10" +...+a, - 10 +a,.

n-1

Yucna Buma 10° —1 mensites Ha 9. 3HauuT, uncio N —(an +a,  +..+aq, )I[GJ'II/ITCSI Ha 9. CienoBa-

TEJIbHO, IPU ACJEHUHU Ha 9 Kax/10€ YUCIIO JAeT TOT K€ OCTATOK, YTO M cymma ero uudp. Ilycts B
3anucu yucna 4 Bcerpeudaercss n uyeTBepok. Torna nBoek TaM n+19, a Bce octaBiuecs uudpol —
Tporiku. Cymma 1iudp paBHa

4-n+2-(n+19)+3(61-21-19) =6n+38+126 - 6n = 164.

B cBoto ouepenp, cymma nudp uncna 164 papna 11. Ocratok ot nenenust 11 Ha 9 pasen 2. Takoit
’Ke OCTaTOK MMeeT yuciio 164 u, ciieqoBaTeibHo, YUCIo A .
OTtBerT: 2.

3agaua 4. cnonb3yeM BEKTOPBI.
FIK = AK - 4H = (40 + AN )~ (M + 4P) -
=%(%(A_E+E)+%(E+R‘))—
_l(lﬁ+l(A—C+E))=lE.

212 2 4

3nauut, HK = iAE =1,75.

OtBer: 1,75.

3apaua 5. ['pynmupys ciiaraemele, MOTyYuM

(x—l)2(y2+1)+y2+1=4y|x—1; (|x—l|2+1)(y2+1)=4y|x—1|.
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OueBugHo, npu y =0 wim npu x =1 pemenuit Het. Paznenum o6e yactu Ha y|x - 1|. ITo-

1 1
x=1+ +—|=4.
= Ix—ll)(y y)

o 1
IIpu y < 0 pemrennii Het, 3Ha4MT, y > (0. M3BecTHO (JIerko mokasats), 4ro ecau a >0, 1o

JIy4HM:

1
a +— =2, IpU4eM PaBEHCTBO JAOCTUraeTcs, TOJIbKO eciu a = 1. CnenoBaresbHO, MpaBasi 4acTb
a

paBHa 4, TOJIBKO €CIIH |x - 1| =l uy=1I
Otsert: (0, 1), (2, 1).
3amaua 6. IIpennonoxum, uro 77 — nepuox GyHKIHH Y = f (x) N3 ycnoBus nomyyaem:

sinx=f(x)—0,5f(x—n) =f(x—T)—O,5f(x—T—n) =sin(x—T).
[TockonmbKy 3TO paBEHCTBO BEPHO IS BCEX X, YMCIO I SBIAETCS MEPHOAOM (QYHKIMH y = Sinx,
T.6. T =27n, TA€ n — HEKOTOPOE HaTypaibHOE YUCI0. M3 JaHHOrO ypaBHEHUS MOJyYaeM:

f(x) = 0,5f(x—n)+sinx = 0,5(0,5f(x—2n)—sinx)+sinx =
= O,S(O,S(f(x—3n)+sinx)—sinx)+sinx =

=...=0,5(0,5(...(0,5f(x—27m)—sinx)+...+sinx)—sinx)+sinx=

= 0,5 f(x)=-sinx(0,5"" -0,5"2 +0,5"" —...+0,5-1).
1-0,5"
1+0,5

Torma f(x)(1-0,5")=sinx(1-0,5+0,5" ~...—0,5""" ) =sinx
CnenosarensHo, f(x)= %sin X.

Otger: f(x)=zsinx. 5

3agaya 7. Bsexem 00o03HaueHMs, KaK Ha
pucynke. [IpomomkuB OOKOBBIE CTOPOHBI,
0003HAYMM HMX TOYKY IEepeceueHUs OyKBOM
E . Touky mepecedeHUs] NUAroHaJICH Ha30-
BeM F . IIpsMOyroiapHBIC TpPEYTrOJIBHUKU
BFC n DFA 1ogo0HBI H, eCIi 0003HAYHTh
KaTeThl MEPBOr0 X U ), TO COOTBETCTBEH-

HbI€ KaTeThl BTOPOro paBHbI 3x U 3y.

Bricorta Tpanenuun /4 ckiagbiBaeTcs
U3 BBICOT TpeyroibHUKoB BFC u AFD:
h=BF-FC+AF'FD=2 Ixy
2 6 2 6

8
[Imomane Tpaneuuu paBHa ) mommaau tpeyroibauka AED . [lomydyaem:

lAC-BD=§~1'AE'ED-Sin3O°=E-EAB-ECD=lAB-CD 5
2 92 92 2 2

1
9T0 YTBEPKIACHUEC ABIACTCA YACTHBIM CIIy4YacM HCPABCHCTBA Komm.
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oTKyna 8xy = %\/x2 +9y7 -\[3? +9x% . Yunteisas, uto x* + y* = 4, HAXOMUM:

8y =%\/4+8y2 Varsa? =2,[(142)7)(1424).

[IpoBenem oueBUHBIE IPEOOPAZOBAHUS:
16x°y’ =1+2(x2 +y2)+4x2y2; 12x°y* =9; 2xy = V3.
OTBeT: \/5 .

3agaua 8. JleBas yacTh ypaBHeHuUs HeoTpuuatenbHa. CrnenosarenbHo, ax = 0. [Ipu a =0 ypaBHe-
HUe uMeeT nBa KopHs —1 u 1. 3Hauut, a =0 HE yIOBICTBOPSET YCIOBHIO.

Paccmorpum cinydait a >0. Torna x =0 u nostomy |x| = x. [loctpoum rpadux pyHkunn

y= |1n x|. IIpsmas y = ax noiKHA me- A

pecekaTh 3TOT rpaduK B TpPEX TOYKaX.
Ha pucyHke BUAHO, YTO 3TO BBIOIHA-
eTcsl TOT/Ia ¥ TOJIBKO TOr/a, Korjaa mps-
Mas TPOXOJIUT BHYTPU yIJa, oOpaso-
BAaHHOTO OCBHIO a0CIMCC M KacaTeIbHON
y=ay,x Krpapuxy Qynkuuu y =Inx
mpu x >1.
Haiinem q,. AGcuucca To9KH

KacaHMs yJIOBJIETBOPSIET YPAaBHEHUM

1 1
a,x=Inx, a, =—, 0TKyna a, =—,
x e

1
x = e. Takum obpazom, 0 <a < —.

e

. 1
Cnyuait a <0 cummeTpuueH, TO ecTb ——<a <0.
e

OTger. —1<a<0,0<a<l.
e e

3apaua 9. Ha yeThipe Bompoca Ka bl phIllapb Aa€T OJUH yTBEPAUTEIBbHBINA OTBET, a JDKEI] — TPH.
Bcero Obuto momydeno 105+45+ 85+ 65 =300 yTBepauTenbHBIX OTBETOB. Eciu OBl BCe KUTEIH
ropoja ObUTH PHITIAPSIMHU, B CYMME BCEX YTBEPIUTEIbHBIX OTBETOB ObUTO Ob1 200. 100 mumrHUX OT-

100
BETOB «J1a» MIPOUCXOJSIT OT BPaHbs JHKEIOB. TakuMm o0Opa3oM, JHKEIOB - =50. ITycTp B kBapTane

b xuBer k psiuapeit, Torna 45—k — 4uCii0 YTBEPAUTEIbHBIX OTBETOB HA BTOPOIl BONPOC, KOTOPHIE
JaJIA JDKEIbl. 3HAYUT YWCIIO JDKEIOB, XUBYIIUX B KBapraine b, paBHo 50— (45 - k) =k+5. B

OCTaJIbHBIX KBapTajaX YHMCIIO JIKEIIOB MEHBIIIE YUCIIa PhILAPEi.
Otser: B kBaprane b, Ha 5.
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3apaua 10. Cymma mioniaiei moBepXHOCTe MHOTOTpaHHU- J——
KOB, Ha KOTOpbIE pa30uBaeTcs napasuieenunel CeYeHUsIMH, Y\\* i J
paBHa CyMMe IUIONIA/Id TOBEPXHOCTH Hapajuieenuneia u \ \\ 4
ionaied BHyTpeHHUX noBepxHocteid. Cymma miomaaei —7

BHYTPEHHUX IIOBEPXHOCTEH paBHA YIBOSHHOW CyMME ILIOIIA-
el CeueHuid.

P
HaiimeM HanOOJBIIYI0O BO3MOXKHYIO IUIOIIAb CEYe- '
HUSA, IPOXOJSIIEr0 4Yepe3 JAuaroHainb XY TpOU3BOJIBHOIO
napajuienenumnena ¢ peopamu a <b <c. CedeHHeM SBIACTCS
napajenorpaMm ZXTY , BEPIIMHBI KOTOPOTO JIEKAT Ha IPO- & |
THUBOIOJIOKHBIX  PEO- \\ | \
C - pax mapamenermmema. 1 N —x
[lmomane mapanneno-
rpaMma paBHa NPOU3BEACHUIO UIMHBI AuaroHaau XY Ha
\Z paccrosiHue OT TOUku Z 1o XY .
/////‘// PaccmoTpuM npoeknuro rnapauienenurea Ha mioc-
Yy =" — 4 KOCTb, IEpIEHIUKYISPHYIO tnaroHanu XY . Ha pucynke

, BUJIHO, YTO PACCTOSIHUE OT TOUKU Z jiomaHod ABC 1o
v —_— TOYKH Y , TO €CTh JIO AUaroHau XY , HauOoJblIee, eCln

Z coBmajaaer ¢ oaHou u3 BepmiiH A, B unu C.

3Ha4yMT, CEUYEHHUE MPOXOAUT Yepe3 OJHO U3 pedep ma- N
pamenenunena. Takum 06pazom, HaUOOIBIYIO MJIOLIAAbL UME- N\
€T OJIHO U3 JIMaroHajJbHBIX ceUeHU. Bce 3T ceueHus sBIsOT-
csl mpsMoyrojpHuKaMu. Haiinem HamOoiblIyI0 M3 MX IUIOHIA-

et
2 2 2 2
S, =ab’+c*, S, =bNa’ +c* u S, =c\b’ +a’.
U3 YCIIOBHSI asbsc CIIeyerT, qTO,
212 2.2 212 2.2 212 212 212 2.2
ab +ac =schb"+a’c,mab” +cb <cb” +a'c. llootomy
S, =S8, u S, <S,. 3Ha4nT, HAMOONBIIYIO IIOIAAb HUMEET Ce- 1

YeHue, Mpoxojsiiiee depe3 HamOombiiee pedpo. [lo ycnoBuro
HauOOJBIIYIO JUIMHY MMEET PEOPO AA,, 3HAYMT, HAMOONIBIIYIO

mwiomans 5v4° +3° =25 uMeroT cedeHns AACC n BBD.D.

Cymma miomazeil moBepxXxHOCTEeH MHOTIOIPaHHUKOB, Ha KOTOphIE pa30MBaeTcs mHapasuiesienuIe]
STUMU CEYCHUSIMU (CM. PUCYHOK), paBHA
2(AA - AB+ AA - AD+ AB- AD) +4-25=194.

OTtBert: 194.
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