3agaua Nel.
Bapuanr 1
JlecsiTuHas 3anych HATYPAJIbHOTO YKCTIA 71 COAEPKUT IIECThAECIT TpH upprl. Cpeau 3Tux
udp ecTb JBOWKH, TPOUKM U ueTBepkU. pyrux mudp Her. Yucno aBoek Ha 22 6osblie yucia
yeTrBepok. Haiitu octatok ot nenenus n Ha 9.

Pewenue. ITyctb x — 4uClI0 IBOEK, ¥ — YUCIIO TPOEK, Z YUCIIO 4eTBEPOK. Toraa

xX+y+z=063
Orcrona y+2z=41.
x=z+22

OcTarok OT JiesieHus yuciia Ha 9 paBeH OCTaTKy OT JeJIEHUs] CyMMBbI ero udp Ha 9.
[Tyctb S — cymma nudp. Torma S =2x+3y+4z=2(x+y+z)+y+2z=2-63+41=167.
Ortser. 5.
Bapuanr 2.
JlecaTuyHas 3aUCh HATYPAJIbHOIO YHCIIA /1 COJIEPKUT LIecThecaT oqHy 1udpy. Cpenu
3THX mU(dpP ecTh TPOWKH, YeTBEpKU U mATepku. pyrux mudp Her. Yucmo tpoek Ha 11 Gonbiie
yucia natepok. Haiitu ocrarok ot nenenus n Ha 9.

Pewenue. I1lycTb x — 94UCI0 TPOEK, ) — YUCIIO YETBEPOK, Z - YUCIIO NATEPOK. Toraa
xX+y+z=061
Orcroga y+2z=50.
x=z+I11
OcTaToK OT JIeJICHHsI YUCIa Ha 9 paBeH OCTaTKy OT JICJICHHSI CYMMBI ero 1udp Ha 9.
[Tyctes S — cymma mudp. Torma S =3x+4y+5z=3(x+y+z)+y+2z=3-61+50=233.

Ortser. 8.

3agaua Ne2. B nuBane *UBYT KJIONBI U 0J10XU. bops JI€XUT HA TMBAaHE U PACCYKIIAET: €CIIU KIIOTOB
CTaHeT B HECKOJIbKO pa3 0oJbllle, TO Bcero HaceKoMbIx OyaeT 2012, a ecnu 610X cTaHET BO CTOJIBKO
e pa3 OOoJbIle, a YUCIIO KJIOMOB HE M3MEHUTCS, TO Bcero HaceKombix OyzeT 2011. Ckonbko xe
HACEKOMBIX JKUBET B JMBaHE ceiuac?

Pewenue. Tlycth 1 — KOIMMYECTBO KJIOMOB, a M — KomudecTBO OJI0X. COCTaBHUM CHCTEMY

kn+m=2012,
n+km=2011.

BerunTas u3 nepBoro ypaBHEHHUs CHCTEMbBI BTOPOE YPABHEHUE, MOJIYyYUM (k - 1)(11 - m) =1.

Janee pazouparorcs Bapuantel kK —1 =+£1.
k =0 ne noaxoaut no cmeicay. k =2 =>m=670,n=671.
OrtBer: 1341.

3agaya  Ne3d [Ilepen wuchbITaTebHBIM — IMYCKOM  OJIHOTO W3  arperatoB  CTpOsIIEHCA
TUAPOSJICKTPOCTAHIIUMNU BBIICHWJIIOCH, YTO Ha pacCCTOSIHHUU S KM BBIIIE INIOTHUHEI HaXxXoauTcCAa

peibarikas cetb. CKOPOCTh TeUEHHs PeKH cocTaBisier V kM/d. PaGOTHHKH IHAPOIIEKTPOCTAHINH
pennI OTHPaBUThCA TyAa Ha Katepe. CHsATHe ceTu 3aiimer 5 MuHyT. KakoBa momkHa OBITh
COOCTBEHHAs! CKOPOCTh KaTepa, YTOOBI BCs Moe3/Ka (BKJII0Yask BpeMsi, TpeOyeMoe Ha CHSATHE CETH)
3aHsIa HEe Oosiee 45 MUHYT?

Pemtenue: ITycts t— Bpems noesaku. X — ckopocth Karepa. Torga X +V X —V — ckopocTh
10 TEYEHUIO U MPOTUB TEUECHMUSI.

S S
Orciona + st S(x+v)+S(x—v)—t(x2—vz)SO_

X—Vv x+v
x*—=28x—n* >0
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KopHu kBagpaTHOTrO TpexwieHa: X; = p 0 , Xy / >0,

Otcroma X = X, , anockoneky [ = (45-5) munyT = 40 MunyT = 2/3 4aca, T0

USHYS H(3Y) 354498 +4v7
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38 +/98% + 42

OtBer: X = KM/4

2

3agauya Ned. OxpyxkHocTh IpoxomuT yepe3 BepmnHbl A u C tpeyronbHuka ABC, nepecekaer
ctopony AB B Touke E u cropony BC B Touke F. Haiinute paguyc okpyxHocty, eciu AC=6,

/ AEC=5 Z BAF, £ ABC=72"

Pewenue: Tlycts yron BAF pasen (B rpagycax) x, Torga AEC paBeH 5x, COOTBETCTBYIOIINE AyTH
cocTaBiAloT 2x n 10x, ux nomypa3HocTh cocTasiisieT 4x u pasHa yriy ABC. Orcrona x=18 u yron
AEC npsimoit, T.e. AC(=6) — quamerp.

OrtBeT: paguyc paBeH 3.

3anaua NeS. Pemure ypapaenne f(f(x)) = f(x),rme f(x)=33-x"—x.
Oter: x=1.
Pemienne. VYpaBHeHue f(x)=x uUMeeT KOpeHb X =1.

DTOT K€ KOpeHb uMeeT ypaBHeHue f(f(x)) = f(x).
Jlpyrux KopHeil ObITh HE MOKET, MOCKONIbKY (yHKIMsA f(x) yObiBaer, a f(f(x)) —BO3pacTaer.

(Bapuanr 2)

Pemmnre ypaBuenue f(f(x))= f(x),tme f(x)= ¥ 5
Otset: x=-1.
Pewenue ananorn4no sapuanry 1.

3anaua Ne6.

sin s sin —
3 3
—_— =t —=+ ...+
2 22
Pewenue: MecTopacIonokeHue BCeX TOUEK OTPaKEHO Ha OKPYKHOCTH.
C yueTroM nepuoIMYHOCTH CHHYCa CYMMY MOKHO CTpyInnupoBatk 1o 6. Torma momyyum
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Ortser: ~ 0,557

3agaua Ne7. Bapuanr 1.
Bepumnsl K, L, M, N gersipexyronsauka KLMN nexar cooTBETCTBEHHO HAa CTOPOHAX
AB,BC,CD, DA xsanpara ABCD . Haiitn HauMeHbIINI BO3MOKHBIN EPUMETP

uersipexyronbauka KLMN , eciu usectro, uro AK =2cm, BK =4cmu AN = ND.

Bapuant?2.
Bepumnst K, L, M, N uersipexyronsauka KLMN nexar cOOTBETCTBEHHO Ha CTOPOHAX
AB,BC,CD,DA «Bagpara ABCD. Haiitu HauMeHbIIMH  BO3MOXKHBIH  IIEPUMETP

uersipexyronbauka KLMN , eciu usectno, uro AK =4cm, BK =10cmu AN = ND.

Pewenue. Otpe3ok KN nMeer QpUKCHUPOBaHHYIO JUIMHY.
[Toctpoum Touku M', N', cummerpuunbie Kk M u N C {< B
oTHOcUTeNbHO npsiMoi BC, a 3atem noctpoum Touxky N",

cumMmerpuuHyro N' otHocutensHo DC. Cymma amuH

KL+LM+MN paBna pnunHe somanod KLM'N" ¢ N N’
(bHKCI/IpOBaIEHI)IMH koHllamu. Hawumenbiiast Oyaer st \/ M/
MPSIMOJIMHEHHOTO OTpe3Ka, JUIMHY  KOTOPOTO JIETKO \

D M @

HaiTu 1o Teopeme [udaropa.

OTger: (\/E + \/181) CM. Puc. 1



3anaua Ne8. Bapuanm 1.

2 _
HaiiTu Bce peleHus CUCTEMBI Xy - =9 )
X +y +z° =18
Omesem: (3;3;0;0), (-3;-3;0;0).

Pewenue
=9+ =>xp29; x*+y’=18-z"= x>+’ <18.
2 2
x +y <18 2
=>(x-y) <0=>x-y=0=>x=)y.
—2xy <-18 ( y) 4 d
2x* <18

2
=>x" =9, x=13, y=x=413.
230 X x y=x

[Ipu aTom ¢ =z =0.

log, (x2 +1)+log2 (y2 +1) =4,
x> +y° =2cos’ z+4.

Omeem: (\/g;\/g;ﬂ'l’l),(\/g;—\/5;71'71),(—ﬁ;ﬁ;ﬂ'l’l),(—\/g;—\/g;ﬂ'n), neZz.

Bapuanm 2.Haiitu Bce X, y ¥ z, yAOBJIETBOPSIOIINE PABEHCTBAM

Pewenue
(¥ +1)(»* +1) =16,
(x2 +1)+(y2 +1)£ 8.

TokaskeM, uTo sl pentenuii cucteMsl x° = y°. Ilycts x> +1=u, »°+1=v. Torna
{ uv =16 4uy = 64

— 2
u+v<gy u’ +2uv+v* <64

2
= u’ —2uv+v* <0, (u—v) <0, u=v, xzzy.

CnenoBateibHO, (xz + 1)2 =16, x*+1=4, x*=3, x= i\/g.

Yy =3=y= +3 (TIpu ATOM 3HAKH X U y BBIOUPAIOTCS HE3aBUCHUMO JIPYT OT JIPYyTa).

Tak kak x° +1+ )y +1=8, 10 cos’z=1, sinz=0, z=zn.

3agauya Ne9. Onun depmep cBapuil CbIp B BUJIE HENIPABUILHON NATHYTOJIBHOM MPU3MBI, a Ipyroil —
B BUJIE NPaBWJIBHON YETHIPEXYTOJIbHON MHpaMUbl, BHICOTA KOTOPOW B 2 pa3a MEHBLIE CTOPOHBI
ocHOBaHUsA. HOubl0O MBIIIM OTBENM OT BCEX BEPLIMH THMX MHOTOTPAHHUKOB BCE YAaCTHUIIbI ChIPA,
KOTOpBIE HAaXOJMJIUCh HAa PACCTOSHUU HE OonbpIeM | CM OT COOTBETCTBYIOIIEH BEPIIMHBI. Y
ChEJICHHBIX KYCKOB cbIpa He Obu1o 0o0mux yactull. Kakoil u3 ¢pepmepon nonec Oonpumii yuiepd u
BO CKOJIBKO pa3?

Pewenue. Yactn mapa paguyca R =1 cm, oTbeI€HHBIE OT JBYX BEPILMH IIPX HEKOTOPOM OOKOBOM
peOpe Mpu3Mbl, MOXKHO CIIOKUTh TaK, YTO MOJIyYUTCs J0JIbKa 11apa, JeKallas BHyTPH JIByTPAHHOTO
yriaa O, 0Opa30BaHHOIO IUIOCKOCTSIMM, IPOXOJSAIIMMHU Yepe3 LIEHTP U NapajuielIbHbIMU T'paHsIM

. o4
npu d3ToM OOKOBOM pebpe. OO0beM 3TOM A0ibKKM paBeH —| —pR’ |. Tlocine cymmupoBaHus
21

OTBhENICHHBIX 00BEMOB MO BCeM pebpam (Al MATUYTOIBHOW TPU3MBI Zal. =37), Noxy4uMm

2
3aMeTUM, 4TO €ClIM K YKa3aHHOW B yCIIOBUU MHpPAaMUJE MPUCTPOUTH 5 TaKUX K€ MUPaMUI,
UMEIOIINX C HEW OOLIYI0 BEpIINHY, TaK, YTO COCEAHHUE MUPAMUIBI UMEIOT OOIIyI0 OOKOBYIO TPaHb,
TO MoNyyuTcs Ky0. Eciii Obl MBIIIHN OTBEIM BCE BEPUIMHBI OT 3THX IIECTH MUPAMUJ, TO MOTYUHIOCH

CyMMapHbBINA ChEJICHHBIN 00HEM paBHBIN 3(4 T jo .



ObI, YTO CHEICHBI YIJIbl Y Ky0a U ele mapuk B ero nentpe. Takum o0pa3oM, Ha OJHY MUPAMUIY

1(4

3
HPUXOJIUTCS IIECTAs YaCTh 00BEMA JBYX IOJIHBIX IAPOB, TO €CTh —| — TR

OtgeT: Ymep6 nepsoro dhepmepa Oombiie B 4,5 pasa.

3agaua 10.
N300pa3uth Ha KOOPAMHATHON TUIOCKOCTH MHOKECTBO TOYEK (a,bh) TaKuX, 4TO

2 2 2
. X +y =a
cUCTeMa ypaBHEHHH 5 MUMeeT XOTsI Obl OJHO pelLIeHHE.
xX+y=

Omeem: |b| < \/5|a|

Pewenue

A
[lepBoe ypaBHEHHE CHCTEMBl SIBISIETCS  ypaBHEHHEM
okpyxHoctu ¢ uentpom (0;0) pamuycom |a|, BTOpoe —
ypaBHeHHeM Tipsimoit y = b — x. Ecnu |b| =2 |a , TO TIpsiMast / >

KacacTcCia Opr)KHOCTI/I, TO €CTb CUCTEMA UMECT CAMHCTBCHHOC
<2 |a
Opr)KHOCTB, T.C. CUCTEMA UMECT ABa peIHeHI/ISI.
Ecin |b| >2 |a , TO IpsAMas U OKPYKHOCTh HE IIEPECEKAIOTCA M CUCTEMA HE MMEET DPEIIEHMIA.

b|£x/§|a|.

, TO TpsMas TMepeceKaeT

pemenue. Ecmu |b

Hraxk,



