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a'? + 4096 a 2
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3aganue 1. (5 6ammos) Haiitu
64a® 2 a

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

kBagpata ABCD co cropomoii v2++/2 cm. U3 touku C K 9TOi OKPY)KHOCTH MPOBEICHBI IBE
KacaTeiabHble. HaliTu pagmyc OKpY>KHOCTH, €CIIM YTOoJ MEXKIY KacaTelbHbIMH paBeH 45°, u

22
=

WU3BECTHO, 4TO Sin 22,5° =

3ananme 3. (15 6annos) Pemnts cucteMy ypaBHEeHUM
x? + 25y +197 = —471,
y2 +23x + 21z = -397,
22 4+ 21x + 21y = -545

3ananme 4. (20 6amwioB) s oxpaHsl HePTAHON MIATHOPMBI, PACHIOIOKEHHON B MODE,
HEOOXOIMMO paclpeaeuTh BOKPYT Hee 5 paapoB, MOKPHITHE KaKIOTO U3 KOTOPBIX COCTAaBIISET
Kpyr paamyca =13 km. Omnpenenutb, Ha KakOM MaKCHUMaJbHOM pPAaCCTOSHHUU OT ILIEHTpa
mw1aTGopMbl UX HYKHO pAacloiOXUTh, YTOOBI 00ECIEYUTh BOKPYr MIaTQOPMBI MOKPHITHE
parapamMu Kojbla IUpuHON 10 kM. BEIUHMCIUTS 110111816 3TOTO KOJIBLA TTOKPBITHSL.

3ananme 5. (20 GamioB) Touky ciydaitHo OpocaroT Ha oTpe3ok [6; 11], u mycts Kk —
TIOJTyYHBIIICECS] 3HaYCHHE. Haiitn BEPOSITHOCTH, 9TO KOpHHU ypaBHEHHS

(k2 -2k —15)x2 +(3k —7)x+2 =0 ynoBneTBOpAIOT YCIOBUIO X, < 2X, .

3apanue 6. (30 6amuioB) JlecsaTh MapoB 0OJIMHAKOBOTO Painyca CIOXKEHBI B BUJIE
TPEeYroJabHOW MUPAMUJIBI TAK, YTO KaX/IbIH MIap KacaeTcs Kak MUHUMYM Tpex apyrux. Haittu
paanyc cepbl, B KOTOPYIO BITUCaHA MUPAMUJIA U3 TIIAPOB, €CITU PaNyC IIapa BIIUCAHHOTO B

LOCHTP NUpaMHUAbI U3 MIAPOB, KACAIOMICTOCA IICCTH OJUHAKOBBIX HIApPpOB PABCH \/6 -1.



MaremarTuka. 10-11 kiaacc.
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Bapuanr-11. Pemenne
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3aganue 1. (5 6ammos) Haiitu a+—4096’ eciu a_2 =5.
64a° 2 a
Pemenue.
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_ (E_E) +3(E_3) +2=(53+3.5) +2=19602.
2 a 2 a

3aganue 2. (10 6amnoB) OKpyKHOCTh KacaeTcsl MpojoikeHuil AByx cropoH AB u AD

OtBer. 19602.

kBaapara ABCD co croponoit V2++/2 em. U3 touku C k aroit OKPYKHOCTH TIPOBEJICHBI JBE
KacarenbHble. HaliTu paamyc OKpY>KHOCTH, €CIIM YroJl MEXAYy KacaTelbHBIMH paBeH 45°, u
2-2
2

HU3BECTHO, 4TO SiN 22,5° =

Pemrenne.

K / D

o

Puc.1
OTpe30oK, KOTOpBI OTCEKAeTCs OT BEPIIMHBI A TOYKOH KacaHWs OKPYXKHOCTH, paBeH

pammycy 9Toii okpyxHOCcTH. JlmaroHams kBagpata ABCD AC=+4+2v2. Ecim mposectu
paauychl OKPY)KHOCTH B TOYKH KacaHWs, TO TOJYYUTCS KBaapar, co cropoHoil R. Torma

OA=R+2, OC=_OK __2R
sin22,5°  \[o_.f2

2R =RV2 ++/4+2/2 , OTKyJ1a

2-2

B pe3ynbTrare MoJIy4yaeM ypaBHEHHE

Va+242 2-2  24422-2 =
= = :/\/_+ —/\/_.
RPN vy S S . S




OrBer. \/§+\/2—\/§.

3aganue 3. (15 6amios) Pemuts cucremy ypaBHEHUH
X2 + 25y +19z = 471,

y? +23x + 21z = -397,
22 + 21X + 21y = —545,

Penrenne.
[IpubaBuM K IEPBOMY YpaBHEHHIO JIBa IPYTUX U BBIICIUM MOJHBIC KBAaIPaThI 110 KaXKI0H

MIEPEMEHHOM:
X2 +y2 + 22 + 44X+ 46y + 407 = —1413,
X? + 44X + y2 +46y + 22 +40z +1413=0,
X2 + 44X + 484 + y2 + 46y +529+ 22 +40z+400=0,
(x+22)* +(y+23)% +(z+20)* =0.
CnenoBatenbHo, X=-22, Y=-23, Z=-20 eIUHCTBEHHOE BO3MOXHOE pEIICHHE.

IIpoBepuM 3TO OJACTAHOBKOM B YPAaBHEHHUSI CUCTEMBI:
(- 22)% +25-(— 23)+19- (- 20) = 484 — 575380 = —471,
(- 23)? +23-(—22)+21- (- 20) = 529 — 506 — 420 = —397,
(- 20)% +21-(~ 22)+ 21- (- 23) = 400 — 462 — 483 = —545.
Ortser. (—22;,-23,-20).

3aganue 4. (20 6amioB) s oxpanbl HeDTAHON MIATPOPMBI, PACTIONOKEHHONW B MOPE,
HEOOXOIMMO pacITpe/ieIuTh BOKPYT Hee 5 pagapoB, MOKPBITHE KAXKIOTO U3 KOTOPHIX COCTABIISET
Kpyr paamyca r=13 km. Onpenenutb, Ha KaKOM MaKCHUMAalbHOM pPAaCCTOSHUM OT LEHTpa
mw1aTGopMbl UX HYKHO pAaclolOXKHTh, YTOOBI 00ECHEUYUTh BOKPYT IUIAT(GOPMBI IMOKPBITHE
pamapamu kombla mupuHOoi 10 kM. BEraucanTs miaomaab 3Toro Koibla MOKPHITHS.

Pemenue.

UYroObl obecneunTh HOKPBITHE pajapamMM Kojblla BOKPYTI IIATGOpPMBI HEOOXOIUMO
PacIIOIOKUTh UX B BEpIIMHAX TMPABHIILHOTO MHOTOYTOJIEHUKA, IIEHTP KOTOPOTO COBMIANAET C

LEHTPOM IIaTPOpMBI (pHcC. 2).




Touka O — uentp HedraHON TIaTdhopmbl, a Toukn A U B — Toukm pacmonoxeHus
panapoB. Kpyru — 3to mokpsitue pagapamu. Paccmorpum ¢parment puc.2 —AAOB (puc. 3). B
npsMoyronbHoM Tpeyroibauke A BCD no Teopeme ITudaropa naitnem BD:

BD =+13*-5° =12.
Torma AB = 24, ciienoBaTelbHO, PacCTOSIHUE OT IEHTpPa IUIaTGOPMBI JI0 paiapoB PaBHO

paanycy OMMCAaHHOM OKOJIO MPABUIILHOTO MATUYTOJbHUKA OKPYKHOCTH:
AB 24 12

08 = 2sin (18%) T 2sin36° sin36°

UToOBI HAWTH IJIOIIAb KOJIbIIA TIOKPBITHS, HYXXKHO U3 IUIOMIaan Kpyra ¢ paguycom OE

BBIYECTh IUIONIA/b Kpyra ¢ paguycom OC.

Sr(o,wua = ﬂ-(OEZ _OCZ) .
D~ DB _ 12 1
tg 36° tg 36°
OC=0D-5= 12 -5;
tg 36°
OE=0D+5= 12 +5;
tg 36°

2 2
S, —x 12 o) (12 )| 207
e tg 36° tg 36° tg 36°
12 2407
sin 36° ' tg 36°

OTBer.

3ananne 5. (20 6amnoB) Touky cinywaitHo OpocaroT Ha oTpe3ok [6; 11] u mycts K —

HOJTyYUBILEECS 3HaYCHHE. Haiitu BEPOSITHOCTD, 9TO KOpHH ypaBHEHHS
(k2 -2k —15)x2 +(3k —7)x+2=0 y/I0BIETBOPSIOT YCIOBHIO X, < 2X, .
Pemenne.
ITo Teopeme Buera
X, + X :i'
PP kP -2k -15
I
PP Kk?-2k-15
Haiinem 3Hauenue K npu ycnosuu, 4to X, = 2X,, a 3aT€M BOCIOIb3YEMCS METOJIOM HHTEPBAJIOB.
3X, = i X, = =3k ; 2
= _ak—1s | Bk ks) , (7-%P 1
k®—2k-15 k*—2k 15

Tx. k®—2k-15>0 g ke (— oo;—3)u(5;+oo), YMHOXMB 00€ 4YacTH paBeHCTBAa Ha KBaJpaT
9TOI'0 BBIPpAXKCHUS, MTOJTYIHUM

2
(7_—3k) —k% -2k -15,
9
Ok? —42k +49 =9k* —18k —135, 24k =184, k = ?3
N300pa3uM Ha 4YHCIOBOW OCH MOJY4YeHHOE 3HaueHWe K, W TpOBEpHM, Kakas 4YacTb OCH

YJOBIIETBOPSIET YCIOBUIO X, —2X, <0.



SLLLIIL LIS

5 2313 k
23 =6 1
3HaunT, ycrnoBue X, < 2X, BBIIOTHSAETCS 11 K < ? . Torma, P = 131—6 = § .

OTtBer. —.
3

3apanue 6. (30 6amioB) JlecsaTh mapoB OJAMHAKOBOTO PaINyca CIOKEHBI B BUJIE
TPEYroJIbHOW MMUPAMHUJIBI TAK, YTO KAXKIBIM IIAp KACAETCsA KAK MUHUMYM Tpex apyrux. Haitu
panuyc cdepsl, B KOTOPYIO BIIUCaHa MUPaMUIa U3 HIApOB, €CIH PAANYC Il1apa BIMCAHHOTO B

LEHTP MUPAMUBI U3 IIAPOB, KACAIOIIETOCs IECTU OJIMHAKOBBIX IIAPOB PABEH J6-1.

Pemenue.

[Ipu TakOoM pacroyioKeHUU AECSITH OJAWHAKOBBIX mIapoB HeHTpwl A, B, C, D ueTsipex u3
HUX PACIOJIOKEHBI B BEPIIMHAX MPABUIBHOTO TETPadpa, a TOUKU KACAHUs PACIIOJIONKEHBI HA
pebpax sroro TeTparapa. CremoBarenbHO, peOpo TeTpadapa paBHO YETHIPEM pajuycaM 3THX
[IapoB, pajnyC BHEIIHEH cdepbl OONbIIe paguyca 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€ BEIMYUHY. PaccMOTpUM cedeHue TeTpasgpa IIOCKOCTHIO
ABM (puc. 3).
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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.

a 1 a3

B tpeyronsanke A ABM: AM = BM =73; ME = MH =§AM =—;

6
AH — BE = 2 AM :a_ﬁ;
3 3

AE:BH=JAM2—ME2=§%=§%§.

AO AH a+v3
U3 noxo0d eyro oB A AEM u A AHO umee = =
0 100HS TPEYTOJIbHUKOB u AMEEM M- AE - ale

V2
2



AO=BO=%AM =ﬁ.

4
2
B tpeyronbuuke A ABO: S,z = AHZBO = ABZFO =FO= AHABBO = al;/;—8 = af .
Torna R:AO+AL—ﬂ a M ar=FO- FK_i_EZM
4 4 4 4 4
RO (6412 +1); R= (12 + =5l +1)

OTtBerT: 5(\/§ +1).



