Feomempuuecxue unmepnpemavuu.

I'eomeTprueckoii OCHOBOU PELICHUS MOKET
CILy’)KUTb HEPAGEHCME0 MPEY20bHUKA: JUIS
101X Touek A, B, C mnockoctu
BBITIOJIHAETCSI HEPABEHCTBO

|AC - BC| < AB < AC +BC, npuuem

PaBEHCTBO MOXKET JIOCTUTAThCS TOJIBKO B
ciydae, KOria TOYKH JIeKAT Ha OJHON
MPSIMOM.

HamomHMM, 94TO paccTOSIHIE MEXIYy TOUYKaMU
A( X.o Ya ) u B (Xb Yo ) Ha KOOPJAUHATHON

TIJIOCKOCTH BBIYUCIISACTCA 1O (hopMyJie

AB = (%, - .

Ilpumep. Halinute HauMeHbIIEE 3HAUCHUE

BBIPAKECHHUS \/xz +(y—1)2 +\/(X—1)2 +y°.

Pewenue: paccmorpum Touky A(0;1) u
B(l; 0). [Tycts TOuka M (X; y) , Toraa
MA=/x*+(y-1)°", MB =/(x

2
-1) +
I1o HEpaBEeHCTBY TpEyroJbHUKA
MA+ MB > AB, nmostomy naHHOE
BBIPAKCHHUE TPUHUMACT HAUMCHBIICC
3HaYEHHE B TOM Cilydae, Koraa Touka M

MIPUHAUICKUT oTpe3ky AB .
MA+ MB = AB

B sTom ciyuae AB — \/ > +(O—1)2

Omeem:. \/5

y?.

_ 2

3aoaua 1.

Pemnre cucremy ypaBHeHUI

\/(x—6)2+y2 +\/x2+(y—4)2 =213
\/(x—9)2+y2 +\/x2+(y—3)2 =310

Pewenue: PaccMoTpuM Ha KOOPAMHATHOM MJIOCKOCTU TOYKH

M (xy),

3amMeTuM, 4To

A(6;0), B(0,4),C(9;0), D(0,3).

MA=/(x—6)" +y?*; MB =
MC =/(x— 9)2+y MD =

AB = 2/13: CD =310

Pemuth CUCTCMY O3HAYaCT HalTH Bce Takue Touku M (X, y) , AJIA Ka)KHOﬁ N3 KOTOPBIX

MA+ MB = AB;
MC +MD =CD

To ectb Touka M npuHaIeKUT OJHOBpEeMEHHO 0Tpe3Ky AB 1 otpesky CD, 3HauuT siBisiercs

Toukoi nepeceueHus npssmbix (AB) u (CD).
(AB): y:—3x+4
3
1
(CD): y:—§x+3

Omeem: (3; 2)




3aoaua 2.

-~ 2
HaiinuTe HanGoNbIIIee 1 HAMMEHBIIEE 3HAUCHHE BRIPAKEHHUS | X° + Y +4/X* + ( y+ 3) , €CIIN

2|x|+|y|=2

Pewenue:

I'paduxom ypaBHEHHS 2|X| + | y| = 2 ssisiercst pom6 ABCD. Ilyctp
M (X;y) - HekoTOpas Touka pom6a. Toraa JaHHOE BEIPAKEHHE MOXKHO

MHTEPIPETUPOBATH Kak «cymma uiiH otpe3koB MO u MK”, rie

P s O(0;0) — nauano koopzmHar, Touka K (0;-3).

=5

He tpynHo nokasars, 4To

Paccmotpum TpeyronsHuk MOK, 1o HepaBeHCTBY TpeyTroJbHUKA
MO + MK >OK =3 (paBeHCTBO AOCTUTAETCS, €ciii Touka M coBmaiaer
¢ roukoii C). Torna HanMeHbIIIee 3HAUYCHUE BEIPAKEHUS paBHO 3.

MK < AK; MO < AQ;
MK +MO <AO+AK =7

(paBeHcTBO Aocturaetcs, eciu Touku M u A coBnaiarot). Toraa Hanbosnbiliee 3HaYCHUE PABHO

7.

Omeem: 3 n .

I'eomeTpuueckoil OCHOBOM peIICHUS MOT'YT
CIy)KUTb MempuyecKue meopemol
2eomempuu (tTeopema [ludaropa, Teopema
KOCHHYCOB, TEOpEMa CUHYCOB).

Wnest reomeTpruyeckoro perieHusi BO3HUKAeT
MCXOJS U3 BUJA BBIPAKEHUMN, CTOSAIINX MO
3HaKaM¥ KOpHEH, HalpuMep, BhIpaKeHHE

1= +\J4—y? +/9— 2% +/16 -t

HanomuHaet Teopemy [Iudaropa, a

BBIPKEHHUE \/a2 —ab+b? + \/b2 —bc+c?
HAIMIOMHMHAET TEOPEMY KOCHHYCOB.

Ilpumep. Jloka3zatb, 4TO ISl TOJOKHUTEIbHBIX
a,b,C BBIMOJIHSAETCS HEPABEHCTBO

Ja?—ab+b? ++/b?—bc+c? >+a? +ac+c?
Pewenue: paccMoTpum
A orpesku OA, OB, OC rakue,

4TO
OA=4a,0B=b,0C =c,

s ZAOB=60", /BOC =60°

w’ Torz[a 10 TCOpEME KOCMHYCOB
AB =+/a*—ab +b?,

BC =+/b*—bc+c?,

AC =+/a’ +ac+c?

Tax xax 11 TpeyronbHuka ABC (1o
HepaBeHCTBY TpeyroibHuka) AC < AB+BC,
TO HEPABEHCTBO J0KA3aHO.

3aoaua 3.

Haiiiute HanMeHbllee 3HaUeHHE GYHKIUU Y = v X° — 2X + 4 +/X° — xv/3+1

Pewenue: 3aMETHUM, YTO €CIIN X < 0 , TO y(—X) > y(X) , BHAYUT JOCTATOYHO PACCMOTPCTH

IIOJIOXKUTEIBHBIC 3HAYCHUA X .



TTpeobpasyem Bripakene: Y = /X2 —2-X-2-c0860° + 22 + /x> —2-x-1-c0s30° +1
i PaccmoTpuM nBa TpeyronbHuKa ¢ obriei croporoit CD = X .

[lyctb Touku A u B nexar B pa3HbIX NOIYIIIOCKOCTSX OTHOCUTEIBHO
CD.

B tpeyromsauxe ACD: AC =2; Z/ACD=60°.

B tpeyronshuke BCD:BC =1; «BCD = 30°

AD =+/x?—2-x-2-c0s60° + 22"
BD =+/x? —2-x-1-c0530° +12

[To Teopeme KocHHYCOB

TTo Teopeme Mugaropa AB =+ AC?+CB? =+/5

HNHuTtepripeTupyeM BeIpakeHHE Y = \/X2 —2-%-2-c0s60° +2° + \/X2 —2-x-1-c0830° +1 Kak
cymmy AD+ BD, a mo HepaBeHCTBY TpeyrosibHHKa (Ui TpeyroibHuka ABD)
AD+BD>AB=+/5.

Hanmensiiee 3HaueHne paBHO J5 u Oyzet nocturarbes, eciau Touka D nexxur Ha orpeske AB.

Omeem:. \/E

3aoaua 4.

HaitauTe nonoxxuTenbHbIe PEIeHUs CUCTEMbI YPaBHEHUM

X+y+Z+t=06
J1-x2 +\/4— y? +49-22 +/16-t° =8
Pewenue.
B
M3 x PaccMoTpuM MpsAMOYTOJIbHBIE TPEYTOJBHUKHU C
= LAy runoteny3amu BM =1, MK =2, KP=3,PA=4,u
9 s KaTeTaMH PaBHBIMU X; Y; Z;t, CyMMa JUTMH KOTOPBIX
P 1 _— : paBHa 6.
5 ¢ : Torma cymma JUTMH APYTHX KaTETOB
__________ e \/1—X2;\/4—y2;\/9—22;\/16—t2 0 YCJIOBHUIO paBHa 8.
A C

Pacrnonoxum 3TH NpsIMOYTOJIbHBIE TPEYTOJIbHUKY 1IETIOUKOH (KaK [MOKa3aHO Ha PUCYHKE).
JlocTpouM 710 IpSMOYTOJIBHOT'O TPEyToyibHUKa, B kKoTopoM AC=8 u BC=6, Torna AC=10.
3amerum, uto 4+3+2+1=10, 1.e. Touku A,P,K,M,B nexar Ha onHoii npsmoii AB.

ITpoBenem uepe3 Touku P,K,M npsmbie mapamnensasie AC. ITo TeopeMe o mponopuuoHaIbHbIX
orpe3kax ctopora BC pasnenutcst B otHomrennu 1:2:3:4, r.e. X=0,6;y=12;,2=18;t=2,4

Omeem: (0,6;1,2;1,8;2,4)



3aoaua 5.

2/3sinx = 2siny =/3sinz
X+y+z=1x

Haiinure Bce HEOTpULIATEBHBIE PEIICHNS CUCTEMBI YPABHEHUI

Pewenue:
sinx _siny sinz

32

3aMeTuM, 4TO €CIIM OJIHA U3 IEPEMEHHBIX TpUHUMAET 3HaueHue 0, TO 3HAUEeHHUs JABYX APYTUX

IlepBoe ypaBHEHHE PABHOCUIBLHO YPAaBHEHUIO

ato Ou 7. Ilycts X>0; y>0;z>0. PaccMoTprM psSMOYTOJIbHBIN TPEYTOJBHHK C YTIIaMU

X, Y, Z u (110 TeopeMe CUHYCOB) MPOTHUBOJIEKAIIMMH UM CTOpOHaMu 1 J3; 2. 1o obOpaTHoit

teopeme [Tudaropa takoi TpeyroJbHUK MPSIMOYTOJIbHBIN, TOTA €T0 YTJIbl U3BECTHBI:
z7=90% y =60 z=30°

Omeem: 7 =90°; y:600; z=30°

Bo mHorux 3amayax, CBSI3aHHbBIX C Ipumep. Haitnute HanbobIliee 3HAYCHUE
JI0Ka3aTeIbCTBOM HEPAaBEHCTB WIIH BBIPAXKEHUS
MOMCKOM 3KCTPEMaIbHBIX 3HAYCHUH, A=sIinX-COSYy-COSZ+COSX-Siny-sinz.

3(h(HEKTUBHO IPUMEHUSICTCS CIICICTBUE | Peenue:

U3 OIPCACIICHUA CKANAPHO2O B nexapToBoli cuctemMe KOOpAMHAT pacCMOTPUM
nPOU3SEOEHUR 6EKMOpOs BEKTOpEI M{Sin X;Cos X} u

a-bs‘a-b s‘aHb
CIPaBEIMBO B JICKAPTOBOM CUCTEME e -
KOOPHMHAT JIF000# Pa3sMEPHOCTH. A=m-n< ‘m‘ : ‘n‘ =
[TomMuMO 3TO UCTIONB3YyETCS TOT (HaKT,
YTO MOYJIb CyMMBI N BEKTOPOB HE
MIPEBOCXOJIUT CYMMBI MX MOJIYJICH, <Jcos?z+sin?z =1
MIPUYEM PABEHCTBO JIOCTUTACTCSI TOTIA U
TOJILKO TOTJIa, KOTJa BCE BEKTOPHI
COHAIIPABJICHBI. 7
Hanomuuwm, uTo eciu X=0y=2= 5

a{Xa;ya};E’{Xb;yb}’TO ‘a‘:\jxaeryaz Omeem: 1

wab=x-%+Y, Y-

, KoTopoe

ﬁ{cos y-C0SZ;siny-sin z} . Torma

= /sin? X+ cos® X -\/cos2 y-C0s? z+sin’y-sin®z <

3HaueHue 1 MoxeT AOCTUT'ATBCA, HAIIPHUMCED, IIPpHU

Jlnst joka3aTenbcTBa psaa
TPUTOHOMETPUUYECKHUX TOXKJIECTB ObIBAET
noJie3eH cuenyromui gaxt: mycts O —
LEHTP MPAaBUIIBHOTO N-yTOJIbHUKA

AA,..A , Toraa
OA +OA, +...+0A =0

3agaua 6.

Haiimure SN 9% +sin49° +sin89° +... +sin 329°



Pewenue:

B nexapToBoii cucteMe KOOpJUHAT paCCMOTPUM €UHUYHYIO OKPYKHOCTb M TOUKH

B; Pyg;...; Py, HOTydeHHBIE U3 TOUKU P, (0;1) IIPU IIOBOPOTE € LIEHTPOM B Hauajie KOOpIAUHAT

MIPOTUB YaCOBOM CTPEJIKH HA yroJl 9°%: 49°%: 89°:...329°

OHnu SIBAAIOTCS BCpIIMHAMMU IMPABUJIBHOI'O ACBATUYT'OJIbHUKA, [IOOTOMY

OP, +OP,, +...+0P,,, =0.

Hckomas CyMMa CUHYCOB SBJIACTCA CYMMOI?I HpOGKlII/Iﬁ OTHUX BEKTOPOB HAa OCb OpAWHAT, 3HAYUT
OHa paBHA HYJIO0. (AHAJIOTHYHO CyMMa KOCHHYCOB paBHa HYJIIO).

Omeem: 0.

Hanomuuwm, 4to paccmosanue meiicoy
mouKamu B TPEXMEPHOM TIPOCTPAHCTBE
BBIYHUCIISIETCS TI0 popmyIie

AB = \/(XB —xA)2 +(Yg - yA)2 +(z, —zA)2
Cdepa ¢ nentpom D(a;b;c) u pammycom

R 3amgaercs ypaBHeHHEM

(x—a)2 +(y—b)2 +(z—c)2 =R%, a
ypaBHEHUE TUIOCKOCTUH ¢ UMEET BH/]
Ax+By+Cz+D=0,rze n{AB;C} -
BEKTOP HOPMaJIH K TUIOCKOCTH « . Kpome
Toro, ecit M (X,; Yo; Zy ), TO

paccmosnnue om mo4Ku 00 na10CKOCMU
o BBIUMCIIAETCS O (hopmyie

Ipumep. V3BectHo, uto 9X° +16Yy° +1447° =169

. Haiiute HanbobIree BO3SMOKHOE 3HAYCHUE
BhIpaKeHUsT 6X -4y +247.

Peuwenue: paccMoTpumM BekTop M{3x;4y;12z}

ero mma [m|=/9x +16y° +1442° =169 =13

.PaCCMOTpI/IM BekTop N{2;-12}, ‘ﬁ‘ =3.
m-n=6x—4y+24z s‘?ﬁHﬁ‘ =13-3=39.

PaBeHcTBO JOocTHraeTcs Koraa m u n

3x 4y 12z
COHAIpaBJICHHI, T.e. — =——=——>0);
2 -1 2

X=4z;y=15z;2>0. [loacraBum B ypaBHCHHE

M| = |A% + By, +Cz,+ D] 9(4z)" +16(1,52)° +1442* =169, nony4aem
JA? 1B 1 C? 2. 131
BRI S
Omeem: 39
3aoaua 7.

Pemure cucremy ypaBHeHU# {

Pewenue:

X+y+2=3
X +y?+2° =

3

3aMeTI/IM, 4qTo (1,L1) SABJISICTCS PCIICHUEM CUCTCMBI. I[OK&)KGM, qTOo Apyrux peH_IeHI/Iﬁ HCT.

B ﬂeKapTOBOﬁ CHCTEME KOOpAWHAT YpaBHCHHUE X+ Y+ Z = 3 3a4acT IIJIOCKOCTh, 4 YPABHCHUC

X* +y? +2° =3 3amaer cepy ¢ HEHTPOM B HAUajle KOOPAUHAT U PAAILyCOM J3.




1-0+1-0+1-0-3|
2 42 . 42 - \/5 !
JI2+12 +1
3HAYUT IIJIOCKOCTH KacacTCia C(l)epbl, HOBTOMy JOaHHasl CUCTEMA HEC MOXKXET UMCTh 60.]166 OJHOTO
penieHus.

PaccTostHne oT Havana KOOpAMHAT 0 3TOW IIOCKOCTH OYAET paBHO

Omeem: (1;];1)

3aoaua 8.

MsBecTHO, uTO X + 2y + 3z =1. Kakoe HaumeHblLee 3HaYeHne MoXeT NPUHNMATb BblpaxkeHune
XX +y*+12°?
PeweHue:

B nexaproBoii cucreme KoopauHAT ypaBHeHUE X+ 2Y +3Z =1 3apaet nnockocTb, a BbipaxeHue

X2 + y2 + 22 PaBHO KBa4paTy PaCcCTOAHUA OT Ha4Ya1ia KOOPAUHAT A0 TOYKU M (X, Y; Z) .

o 2 2 2
Ecav Touka M neXxut B AaHHOM NAOCKOCTU, TOrAa HaMMeHbLlee 3HavyeHne X + y +Z" pocturaetca
TOrga, Korga To4ka M (X, Yi Z) ABNAETCA OCHOBaHMeEM nepneHaunKynAapa, onyweHHOro Ha Nn10CKOCTb U3

Ha4yasia KOOpAUHaAT.

1:0+2.0+3.0-1 1

W22+ 14

PaccTtoaHue oT Havana KOOpAUHaT A0 NTOCKOCTU Haf/'I,D,EM no d)opmyne:

Torna HauMeHbIIee 3HaYeHHe X° + Y’ + 2% paBHO KBaAPaTy PacCTOAHMS, T.e. -

(MpoBogs aHanoruio ¢ NpeaplayLLei 3a4adei, Noayunm, Yyto chepa ¢ LEHTPOM B Hayase KOOPAMHAT U

pagnycom T KacCaeTcA 3a,ﬂ,aHHOﬁ ﬂJ'IOCKOCTVI).
14

1
Omeem: —
14



