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OTPACNEBAS
ONUMNUAZA
mln LKOJIbHUKOB

Bapunanr-41
12 2
3aganue 1. (5 6ammos) Haiitu a—229 , €CIH a —% =6
27a 3 a

3aganue 2. (10 6amnoB) OKpyKHOCTh KacaeTcsi MpoJoibkeHuid AByX ctopoH AB u AD
kBaapara ABCD, u Toukoii kacaHusl OTCEKaeT OT BepuHbI A oTpe3ok JnuHoi 2 cMm. U3 Touku C
K 3TOH OKPY>KHOCTH MIPOBEJICHBI JIBE KacaTtelbHbie. HaliTh cTOpOHY KBaapara, €ClId Yroid MEXIy

V3-1
22

KacaTeabHbIMHU paBeH 30°, U U3BECTHO, 4TO SN 15° =

3ananme 3. (15 6amoB) Pemuts ypaBHeHHE 3X — X2 + \/(9 —x? XGX —x? ) =0.

3aganue 4. (20 6amioB) s oxpanbl HeTAHON MIATHOPMBI, PACTIOIOKEHHOU B MOpE,
HEOOXOIMMO pacTpeieInTh BOKPYT Hee 9 pagapoB, MOKPBITHE KAXKIOTO U3 KOTOPHIX COCTABIISET
Kpyr pamamyca =61 km. Omnpenenutb, Ha KakOM MaKCHMaJbHOM pPAacCTOSHUU OT IICHTpa
w1atGopMbl MX HYKHO PACIOIOXKHUTh, YTOOBI 00ECIEYUTh BOKPYT IUIAT(HOPMBI MOKPHITHE
paziapaMu KoJiblia IIUPUHON 22 KM. BBIUUCIUTS 10N b 3TOTO KOJIbIIA TOKPBITHUSI.

3ananue 5. (20 6amnoB) Touky ciy4aitHO OpocatoT Ha otpe3ok [11; 18], u mycts K —
MOJIyYHBIIEECS 3HauYEHUE. Haiitn BEPOSTHOCT, 4TO KOpHHU ypaBHEHUS

(k2 +2k —99))(2 +(3k —7)x+2 =0 ynoBIETBOPSIOT yCIOBHIO X, < 2X, .

3aganue 6. (30 6an0B) [Ipy U3roTOBIIEHNHU CTANBHOTO TPOCA, BBIICHUIIOCH, YTO TPOC
UMeeT JJIMHY TaKyIo ke, 4TO U KpHBasi, 3aJJaHHasi CHCTEMOMN YpaBHEHUI!

X+Yy+z=10,
Xy+yz +xz=18.
Haittu pnuny tpoca.
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Bapuanr-41. Pemenne

12 2
3aganue 1. (5 6amnos) Haiitu a 629 , €cll a —% =6
27a a
Pemenue.
a?-729 (a®> 3 |a* 9 a’? 3 |a* 9
- = —— | —+1l+= = ——— | —=2+—=—+3|=
27a° 3 a’ at 3 a’) 9 at

2
2 2
{%_% L‘%_%J +3 =6-(62+3)=234
a

OtBer. 234.

3aganue 2. (10 6amnoB) OKpyKHOCTh KacaeTcsl MpoJoiikeHuid AByx cropoH AB u AD
kBagpata ABCD, u Toukoil KacaHusi OTCEKaeT OT BepmuHbI A 0Tpe3ok AmuHOK 2 cM. U3 Touku C
K 9TOH OKPY>KHOCTH IIPOBEJEHBI /1B KacaTtenbHble. HaliTu cTOpoHY KBaapara, €Clid Yroi MeXI1y

¥3-1
242

KacaTeJbHBIMU paBeH 30°, 1 u3BeCTHO, uTo SiN 15° =

Pemienue.

/

Puc.1
OTpe30oK, KOTOPBIM OTCEKAETCS OT BEPIIMHBI A TOYKOH KacaHHWs OKPYXHOCTH, paBeH
paauycy STOW OKpPYKHOCTH. Eciam mpoBecTH paamychl OKPYXHOCTH B TOYKM KacaHUs, TO

OK 442
MOJIYUMTCS KBajapaT, co cropoHor 2 cm. Torma OA:2\/§, OC =— = , TorjJa
- P P sin15°  (v/3-1)
IuaroHaib KBaJpara ABCD AC = ﬂ - 2\/5 s a CTOpOHA KBaJpara

- J3-1

AC 4
AB="Z=_"__2-23.
V2 3-1

OtBer. 2\/§ .



3ananue 3. (15 6amwioB) Pemuts ypaBHeHHE 3X — x? + \/(9 —x? XBX —x? ) =0.

Pemrenne.

[Tepenuiiem ypaBHEHHE B BUJIE \/(9 —x? X6X —x? ) =x%-3x,
J(x=3)x+3)x(x—6) =x* —3x,
Ileperpynnupyem MHOXHUTEIU X(X — 3) u (X + 3)(X — 6) , IOTyYHNM
Jx(x=3)(x? —3x—18): x(x—3),
x(x—3)>0,
{x(x - ?;)(x2 - 3x —18): x2(x - 3)%;
X(x —3)(x2 —3x —18)— x?(x—-3)* =0,
18x(x—3)=0,
X =0, X, =3.

OrTBer. {0;3}.

3aganue 4. (20 6amwioB) s oxpansl HeTAHOU MIIATPOPMBI, PACIIOIOKEHHOW B MOpE,
HE00XO0/IMMO paclpeieIuTh BOKPYT Hee 9 paJapoB, MOKPBITHE KAXKIOTO U3 KOTOPHIX COCTABIISET
Kpyr paaumyca r=61 km. Onpenenutb, Ha KaKOM MaKCHUMaJbHOM pAaCCTOSIHUM OT IIEHTpa
w1aTGopMbl HUX HY)KHO PACHOJOKHUTb, YTOOBI 00ECHEeYUTh BOKPYr IUIAT(GOPMBI MOKPBITHE
pazapamMu KoJiblia IUPUHON 22 KM. BBIYMCIUTh MII01Iaab 3TOT0 KOJIbLIA OKPHITHS.

Pemenue.

YroObl obecreunTs TOKPBITHE pajapamMH KOJbIla BOKPYT IWIATGOPMBI HEOOXOIUMO
pAacIoNOKUTh MX B BEPIIMHAX IMPABUIBHOIO MHOTOYTOJbHHMKA, LIEHTP KOTOPOIrO COBMAJAeT C
LEHTPOM I1aTHOpMBI (pucC. 2)

Puc. 2. Puc. 3.

Touka O — mentp HedrsHOU mIardopmer, a Toukn A m B — Toukm pacmonoxeHus
panapoB. Kpyru — 3To nokpsitie panapoB. Paccmorpum ¢parment puc. 2 - tpeyroibHuk A AOB
(puc. 3). B npsmoyronsHoM Tpeyroibauke A BCD o teopeme ITudaropa naiinem BD:

BD =+/61° —11* =60.

Torma AB = 120, ciienoBaTenbHO, PACCTOSIHUE OT IIEHTpa MIaTGOPMBI 10 pagapoB PaBHO
panuycy OIMMCaHHOM OKOJIO IPAaBWIBHOIO JAEBATUYTOJIbBHUKA OKPYKHOCTH:



. AB 120 60
2sin (18%) 2sin 20°  sin 20°°
Yr1o0Obl HAWTH IO KOJIbIA MOKPLITUS, HYKHO U3 ILIOINAIU Kpyra ¢ paguycom OE
BBIUECTH ILIOIIAb Kpyra ¢ paguycom OC.

SKOﬂbua = ﬂ(OEZ _OCZ) "
BD 60

OB

D= = ;
tg 20° tg 20°
oc-=op-11=_% _13.
tg 20°
OE =0OD +11=i+11;
tg 20°

2 2
s _al( 80 ) (80 )| 26407
e tg 20° tg 20° tg 20°

60 26407

OT1BeT. — X .
sin 20°  tg 20°

3ananue 5. (20 6amnoB Touky ciaydaiiHo Opocaror Ha orpe3ok [11; 18] u mycth kK —

MOJIy4HBLIEEC 3HAYECHHUE. Haiitn BEPOSATHOCTb, 4TO KOpHU YpaBHEHHUS
(k2 + 2K —99))(2 + (3k — 7)X +2 =0 ynoBIETBOPSIOT YCIOBUIO X, < 2X, .
Pemenue.
ITo Teopeme Buera
X 4%, =K .
P kP 4+2k-99°
RS S —
tt kP +2k-99
Haiinem 3Hauenue K mpu ycnosuu, 4to X, = 2X,, a 3aTeM BOCIIOIB3YeMCsl METOI0M HHTEPBAJIOB.
3% = 7-3k  — 7-3k ) ,
PTKPe2k-09' )7 akFeak-99) L (=8 1
k®+2k-99 k?+2k —99

Tk k*+2k—-99>0mms ke (— oo;—ll)u(9;+oo), YMHOXXHMB 00€ 4acTH paBeHCTBA Ha KBajapaT
9TOI'0 BBIPpAXKCHUS, MMOJTYIHUM

2
(7_—3k):k2+2k—99, 9k* — 42k +49 = 9k* +18k —891, 60k =940, k=4—37.

M300pa3uM Ha YHCIIOBOW OCH MOJYYCHHOE 3HAueHWE K, W MpoBepMM, Kakas dYacTh OCH
YJOBIIETBOPSIET YCIOBUIO X, —2X, <0.

- +

(o SIS ST S N
9 4713 k
ﬂ -11
47 2
3Haunr, ycnosue X, < 2X, BbmonHsercs 111 K < —. Torma P =—.
3 18-11 3

OTBerT. g .
3



3apanue 6. (30 6annoB) [Ipu U3roTOBIECHUU CTATBLHOTO TPOCA, BBIICHUIIOCH, YTO TPOC
UMeeT JUITMHY TaKylo K€, 4TO U KpUBasi, 3aJJaHHasi CHCTEMOU ypaBHEHMIA

X+Yy+z=10,
Xy+ yz +xz=18.
Haiitu pnuny tpoca.
Pemenne.
[IpeoOpazyeM BTOpOE ypaBHEHHE CHCTEMBI: BO3BEICM IEPBOC YpaBHEHHE B KBaJapaT U
ABaXJbl BBIYTEM U3 HET'O BTOPOEC YPABHCHHUC, ITIOTTYUUM:

X+Yy+z=10,
(x+y+2)% —2(xy+yz +xz2)=102 - 2.18,
X+Yy+2z=10,

x2+y2+22:64.
Torz[a, JaHHas KpuBasgd CCTb IICPCCCUCHUC C(I)epbl C HOCHTPOM B Ha4aJIC KOOpAHHAT

=

pamuyca R =8 u miockoctu X+ Y+ 2z =10, npoxoasiieit Ha paccrosiHuu d = , YTO MEHBIIIE

8, oT mentpa cdepsl (puc. 4).

Puc. 4
CrenmoBarebHO, HCKOMas KpUBAs €CTh OKPYKHOCTh pajinyca

r=VR2-d? = /64—@=2 /E
3 3
23

JUTMHA KOTOpOii paBHa | = 2xr = 4x, /? Y paBHA JUIMHE U3TOTAaBIMBAEMOr0 TPOCA.

OtBer. 4, /? .



