OTPACJIEBASA
(g ONTUMINMUALA Maremartuka. 10-11 kiacc.
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3aganue 1. (5 6amios) Haiitu 5
729a 3 a

3aganue 2. (10 6amnoB) OKpyKHOCTh KacaeTcsi MpoJoibkeHuid AByX ctopoH AB u AD

kBazgpara ABCD co croponoit 2v/3cm. U3 touku C K 5TOM OKPY’KHOCTH IPOBEJACHBI JIBE
KacarenbHble. HaliTu paamyc OKpY>KHOCTH, €CIIM YroJl MEXAy KacaTelbHbIMH paBeH 30°, u

\/5—1.

MU3BECTHO, 4TO Sin 15° = ——

272

3aganue 3. (15 6amioB) Pemuts cucrtemy ypaBHEHUH
X% —22y—69z +703 =0,
y? +23x + 232 —1473 =0,
22 —63x+ 66y +2183=0.

3ananmne 4. (20 6amnoB) [ oxpanbl HePTAHON TUIATGOPMBI, PACTIONOKEHHOW B MOpe,
HE00XO0/IMMO paclpeieuTh BOKPYT Hee 7 paJapoB, MOKPBITHE KAXKIOTO U3 KOTOPHIX COCTABIISET
Kpyr paamyca r=41 km. Onpenenutb, Ha KakKOM MaKCHUMaJbHOM pACCTOSIHUM OT II€HTpa
mw1aTGopMbl UX HYKHO pAaclolOXUTh, YTOObI 00ECIEYUTh BOKPYr IIATQOPMBI MOKPHITHE
pazapamu KoJiblia IHUPUHON 18 KM. BeruMcauTh miomaas 3Toro KoJiblia MOKPHITHS.

3ananue 5. (20 6amaoB) Touky ciywaitHo OpocaroT Ha oTpe3ok [8; 13] u mycth K —
MOJTYYHBIIIEECS 3HauYCHUE. Haiitu BEPOATHOCTb, 4TO KOpHH ypaBHEHUS

(k2 —2k - 35))(2 +(3k —9)X+2=0 yI0BIETBOPSIOT YCIOBHIO X, < 2X, .

3apanme 6. (30 OamnoB) JlecATh IIapOB OAMHAKOBOIO pajnyca CIOXKEHbI B BHUJIE
TPEYroJIbBHOW NMUpaMUIbl TaK, YTO KaXKAbIM IIAp KAacaeTcs KaKk MHUHMUMYM Tpex Apyrux. Hantu
pazuyc Iapa BIOMCAHHOIO B LIEHTP NMHUpaMUAbl U3 IIApOB, KACAIOLIETOCs IIECTH OJMHAKOBBIX

IIapoOB, €CIM paauyc cdepbl, B KOTOPYIO BIHMCaHA MUPaMUAAa M3 IIAPOB pPaBeH J6+1.



OTPACTIEBAS
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Otser. 198.

3aganue 2. (10 6amioB) OKpy)HOCTh KacaeTcsi MpoJoibKeHuid AByX ctopoH AB u AD

kBazgpara ABCD co croponoit 2v/3cm. U3 toukn C K 5TOM OKPYKHOCTH IPOBEACHBI JIBE
KacarenbHble. HaliTu paamyc OKpPYKHOCTH, €CIIM YroJl MEXIy KacaTelbHbIMH paBeH 30°, u

\/§—1.

WU3BECTHO, 4TO Sin 15° = ——
22

Pemrenne.

%

Puc. 1
OTpe30K, KOTOPBIH OTCEKAeTCs OT BEPIIMHBI A TOYKOW KacaHUs OKPY>KHOCTH, PaBeH

paxmycy 3Toii okpyxkHocTH. Jnarosans keaapara ABCD AC = 2+/6 . Ecii 1poBectd pagmychl
OKPY)KHOCTH B TOYKH KacaHWs, TO TOJYYHTCS KBaupar, co cropoHoid R. Torma OA= RV2,

OK 2J2R 272R
=— = . B pesymbraTre monydaem aBHEHUE =RJ/2+26 , OTKyIa
sin 15° \/5 1 pesy y4 yp \/5 1 Yy

26
J6+2 -2

2.

Ortser: 2.



3ananme 3. (15 6anno) Pemnth cucteMy ypaBHEHU#
x% —22y—69z+703=0,
y? +23x + 232 —1473 =0,
22 —63x+ 66y +2183=0.

Pemrenue.
[IpubaBuM K IEPBOMY YpaBHEHUIO JIBa IPYTUX U BBIICIUM MOJHBIC KBAaJIPaThI 110 KaXKI0H
MIEPEMEHHOM:

x? +y? + 2% —40x + 44y — 467 +1413 =0,

X2 — 40X + 400+ y? + 44y + 484 + 7% — 467 +529=0,

(x—20)% +(y+22)% +(z—23)* =0.

CnenoBarenpro, X=20, Yy=-22, z=23 eIUHCTBEHHOC BO3MOXXHOE pCIICHHE.
[IpoBepum 3TO MOACTAHOBKOM B YPAaBHEHUS CUCTEMBI:

202 —22.(~22)-69-23+703 = 400 + 484 —1587 + 703 = 0,
(-22)? +23-20+23-23-1473 = 484 + 460 + 529 —1473 = 0,
23% —63-20+66-(— 22)+ 2183 =529 —1260 — 1452 + 2183 = 0.
Ortser. (20,-22;23).

3ananue 4. (20 6anaoB) s oxpanbl HEPTAHON MIATHOPMBI, PACTIOIOKEHHON B MOpPE,
HEOOXOIUMO pacHpeIeIuTh BOKPYT Hee 7 pajapoB, MOKPHITHE KaXkI0T0 U3 KOTOPBIX COCTABIISET
Kpyr paauyca r=41 km. Onpenenutb, Ha KakOM MaKCHUMaJbHOM pAaCCTOSIHUM OT IIEHTpa
w1aTGopMbl UX HYKHO PACHOJOKHUTb, YTOOBI 00ECHEeYUTh BOKPYr IMIaT(GOPMBI MOKPBITHE
paaapamu KoJiblia IHUPUHON 18 KM. BeruMcauTh miomaas 3Toro KoJiblia MOKPHITHS.

Pemenue.

UtoOb1 00ecreunTh MOKPHITHE pajapaMH KOJbIla BOKPYT IUIaTGOpMBI HEOOXOIUMO
pacrojOXkUTh UX B BEPIIMHAX IPABWJIBHOTO MHOTOYIOJBHUKA, LIEHTP KOTOPOrO COBHAAAET C
LEHTPOM MI1aT(HOpPMBI (pHC. 2).

Puc. 2. Puc. 3.

Touka O — mentp HedTsHOW MIatdopmbl, a Touku A m B — Toukm pacmosnoxeHust
pamapoB. Kpyru — 3To mokpeitue pagapamu. Paccmorpum dparment puc. 2 — AAOB (puc. 3). B
npsMoyronbHoM Tpeyroibauke ABCD no teopeme Iudaropa naitnem BD:



BD =+/41° -9* =40,

Torma AB = 80, cnenoBarenbHO, pPacCTOSIHUE OT LIEHTpa MIAT(OPMBI 10 paAapoB paBHO
paanycy OMMCAaHHOM OKOJIO MPAaBUJILHOTO CEMHUYTOJIbHUKA OKPYXHOCTH:

o5 AB 80 40
T aein(L T aein(l ] ’
2&n(89§) 23m(89§) sm(89§)
Yr1o0Obl HAWTH IO KOJIbIA MOKPLITUS, HYKHO U3 ILIOINAIU Kpyra ¢ paguycom OE
BBIUECTH ILIOIAb Kpyra ¢ paguycom OC.

Smmm = 7Z'(OE2 —OC2) .
__BD 40
g [1807) " tg {1802 )°
40
OC =0D-9= —9;
tg ilS%i

40
OE=OD+9=W+9;
2
40 40 1440
S e = 7T T—)tg 160, +9| - ~(—th 160, -9 ZT—th 18% .

OTBer.

oD

2

40 14407
sin{180)" tg (180, )

3ananme 5. (20 6annoB) Touky ciyyailHO OpocaroT Ha orpe3ok [8; 13] u mycts K —

MOJTy4HBLIEEC 3HAYECHHUE. Haiitn BEPOSATHOCTb, 4TO KOpHU YpaBHEHHUS
(k? =2k —35)x? +(3k —9)X+2 =0 yIOBACTBOPSIOT yCHOBHIO X, < 2X, .
Pemenue.
ITo Teopeme Buera
Xty =K
PP kP -2k -35
X - X, = ;
PP K -2k-35
Haiinem 3Hauenue K mpu ycnoBuu, 4rto X, = 2X,, a 3aTeM BOCIIOJIb3YeMCsl METOI0M HHTEPBAJIOB.
3. = 9-3k . y — 9-3k . )
2 —k2_2k_35’3 2 m’j ©-3k) _ 1 ;
=2 e L Tofk?-2k-35] k'-2k-35
k®—2k-35 k? -2k -35

Tx. k*—2k—-35>0mm ke (— oo;—5)u(7;+oo), YMHOXXHB 00€ 4YacTH paBEHCTBA Ha KBaJpar
9TOTO BBIPAKCHUS, TOTYIUM

2
O3k _ k? -2k - 35,
9k* —54k +81=9k? —-18k —315, 30k =396, k =11.
N300pa3uM Ha UYHCIOBOM OCH IMOJYYCHHOE 3HAueHHWe K, W MpoOBEepHM, Kakas dYacThb OCH
YIOBIIETBOPSIET YCIOBUIO X, —2X, <0.
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3HauuT, ycnosue X, < 2X, BemonHsercs 1t K <11. Torma P = 3.8 5 0,6.

Otser. 0,6.

3apanue 6. (30 OamnoB) JlecsaTh mIapoB OJMHAKOBOTO pajuyca CIIOXEHbI B BHUJC
TPEYroJIbHOW NUpaMUIbl TaK, YTO KaXKAbIM IIAp KAacaeTcs Kak MUHMMYM Tpex Apyrux. Hantu
paauyc mapa BIHMCAHHOIO B LEHTP HNUPAMHAbl U3 IIAPOB, KACAIOIIETOCs IIECTH OJAMHAKOBBIX

1apoB, €CJIM paauyc chepbl, B KOTOPYIO BIIMCaHa TMpaMUa U3 IIapOB PaBEH J6+1.

Pemenue.

[Ipu TakOoM pacrmoyioKeHUU AECSITH OJAWHAKOBBIX mapoB HeHTpwl A, B, C, D ueTsipex u3
HUX PACIOJIOKEHBI B BEPIIMHAX MPABUIBHOTO TETpPad’pa, a TOUKU KAaCAHUs PACIIOJIONKEHBI HA
pebpax sroro TeTparapa. CremoBaTesnbHO, peOpO TETpad[pa PaBHO YETHIPEM pajuycaM 3THX
[1apoB, pajnyC BHEIIHEH cdepbl OoNbIIe paauyca Imapa, OMHUCAHHOTO OKOJIO TETpadjpa Ha
YEeTBEPTh UIMHBI pedpa TeTpadapa, a paAnyCc BHYTPEHHETO IIapa MEHbBIIIE PACCTOSHUS OT IIEHTpa
TEeTpa’Jpa A0 €ro I'paHd Ha 3Ty K€ BEIMYMHY. PacCMOTpUM Ce€ueHHE TeTpasgpa IIOCKOCTHIO
ABM (puc. 3).

B.
F
K
9 T E
»O
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Puc. 2 Puc. 3

O6o3HaunM auHYy pedpa TeTpadapa — a, paanyc chepbl, OMUCAHHON BOKPYT MHPAMUIBI
U3 mapoB — R, paanyc mapa, BIUCaHHOTO B IIEHTP MUPAMUIBI U3 IIApOB — I.

a3 1 av3
2 ) )

B tpeyronsnuke A ABM: AM =BM = ME = MH =§AM = 6

2 a3

AH =BE = £ AM = &¥°.
3 3
AE =BH =JAM? — ME? =%=¥.

AO AH a3
AM  AE  aJ6

N3 mogo6us tpeyromsankoB A AEM u A AHO nveem

AO=BO:gAM =¥.
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