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I. Ananutuyeckasi reomeTpus,

BEKTOpHasA ajaredpa, ompeaeauTeliy,
MaTpPULbI

Inasa 1. Amaqutryeckasi reoMeTpusi Ha TJIOCKOCTH

§ 1. 1. Cuctema npsMOYroJbHBIX JeKapTOBbIX KOOPAUHAT
Ha naockoctH. [lpocrefiune 3anauu

IpanoyeonsHoimy  dexapmosoimu Koopduramamu TOYKH M Ha
TJIOCKOCTH HA3BIBAIOTCS PACCTOSIHMSL OT 3TOM ToykH ¥ = ML, y = MN
(puc. 1.1) mo xoopaunatHeix ocel Oy u Ox, H3MEpEHHbIE OJHOM
Il TOH K€ eJHHHIEH JJIMHBI W B3fTHIe C COOTBETCTBYIOIIMMH 3Ha-
kamu. Ecan Touka pacrmosoxeHa cmpaea ot ocu Oy, To aGenucea x
JIaHHOH TOYKH TOJIOKMTEJbHA, €CJH CJieBa — OTPHLATENbHA; €C/H
TOYKA JIEXKHUT Bhiie ocu Ox, ee OpAHHATA Y TOJIOXKHTEJbHA, €CIH
Huke -ocu Ox — oTpulaTesibHa (IpH yKasaHHoM Ha puc. 1.1 BEIGope

y
e
y -
0
N x Puc, 1.1

TNONIOXKHTENIbHBIX  HATMpABJIEHUH ocell, O0GO3HAYEHHBIX CTpEJKaMH).
Ilns Touek, Jexamux Ha ock Oy, x = 0; AN ToueK, JexKalux
na ocu Ox, y= 0. 3amucb M(x, y) o3Hayaer, 4T0 Touka M umeer
KOOpAMHATEL X H Y.

1. Paccrosinve Mexpy AByMs Toukamu My (xy, yy) u Ma(xs, Y2)
BLIYHC/IAETCA NO opmyJe

d= V(xz — x0)* + (v — y1)* (1.1)
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9. Koopmunarst Toukn M (v, y), Aensuiedi oTpesok MM,, ¢
M, (x, yy), Ma(xy o), B JaHHOM OTHOIIEHHH MIM:MM2 i‘;
(npn [ = — 1), onpefeasioress GopmyJiaMi:

el _ i+,
==pmr s 4=y (1.9

3. Koopmunarsi cepepunbl otpeska MM, Bhiunicasiores o
hopmyam:

NS (1.3)
4, Tlnomage TpeyroJbHiKa C BepumHamMH P (¥, y)), Qx,, y, )
R(xs y;) pasHa !
S=tf]2—[(xz—x1) =) — (s —5) la— ), (1.9

‘»"1'1“4\’2 _ Nt
X= 5

Tle 3HaK MHHYC CJEAYeT 6paTb, Korjia BbIpaXk€HHe B Kaanpamux
CcKobKax OTpHLATENBHO, 3HAK IJII0C — KOrza OHO HOJIO)KHTEJIBHO.

3amevanne Qopuysa (1.4) moxer GuTh Hamicaia B Buje

1
=T|(4\’2*X1) (13— 1) — (X3 — x1) (2 — 1) |, (1.4
TAE ABYMNSl BePTIHKAALUBINI UepTaMi o003HaveHa aGCOTIOTHAS BENHYHHA (apndhue-
THYECKOE aHaveHiie) BLIPAXERNS, CTOALIErO B KBAAPATHBIX CKOOKaX. AGcosmory gy

BEHYIHA YICAA X ONpeAe’sieTcs Tak: -
|= x, ecan x> 0;
[*l= —x, ecan x< 0.

Hanpuyep, |4| =4, |—6|=6.

Tphmepsi

1. Iocrponts Touky M (2, 3). Haiitn TOUKH, chMMeTpiuppe
T0uKe M OTHOCHTE/IHO KOOPAMHATHBIX OCeH, GHCCEKTPHC Koopp-
HATHEIR YrJI0B H Haya/a KOOpAHHAT.

3amevanne Bupawenne cHaiiTi TOUKHY O03HAYaeT HANTH Koopammary
STHX TOYEK.

Tocrponm cavana Toyky M (2, 3). OTioxuB Ha ocn Ox BIIPaBo
OT Hayana xoopfumar otpesok OM; =2 (puc. 1.2), Boccrapmn
B Touke M; nepnenmukynsp k ociH Ox. OTMOXHB Ha ocy Oy
KBepXy OT Hayania KoopAHHar 0Tpe3ok OM, = 3, BOCCTaBHM B Touxe
M, mepenpukyasp k ocu Oy. Touxka M mepeceyeHHs ykasammnix
TIEPIEBRHKYNAPOB ABAAETCS HCKOMOIL, (ITY TOUKY MOXHO MOCTpouTH
W JpyruM cnocoGom: Ha neprengukyaspe K och O, nIpoxomsimenm
4epes Touky M,, omoxuTh oTpesok MM = 3 KBepXy or ocu Ox.)

IpoBogs mocaesyionHe MOCTPOEHNS, MOIB3YeMCs ONpeNeseH e
TOYCK, CHMMETPHYHBIX OTHOCHTEJBHO JAHHOH NpAMOH (3TO Towk,
JEXallie Ha OZHOM NepreHAHKYJISpe K NPAMON, HA OAHHAKOBBIX
PACCTOAHIAX 1 MO pasHble CTOPOHEI OT Hee).
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TMoctpoum Touky N, CHMMETpHUHYIO TOYKe M, OTHOCHTENbHO

oci Ox. Koopunarsr 31oit ToukH X, = OM,, ¥, = — M;N (touka N
cnpaBa or ocu Oy, mostomy x>0 m Huke oci Ox, moO3TOMY
"y<0). Ho OM,=x,, MN=MM=y,, CcIeloBaTe]:HO,

Xy =Xy Yy =—1,. TaK KaKk H3 ycnoBua xy =2, y, = 3, TO
N (2,—3).
Y
I I
Ve,
N |722P
4L
| /';/0 |M‘F; X
€1
Sl )
R N
n b Puc. 1.2

Jlnst Touku L, cummeTpnyHO# Touke M oTHocHTenbHO ocu Oy,
naxopum: ¥, = — LMy, = — MM =—x,, y, = LS = MiM=y,,,
nostomy L (—2, 3).

[locTpouM Temepb TOYKY P, CHMMeTpHYHYIO Touke M OTHOCH-
TenbHO OuccekTpuchl [ u I[] KOOpAMHATHLIX YTJIOB.

Koopauuatsl ee x, =OP; u y, = PP, BbipasuM Hepes Koop-
nunaTel Toukd M. C 3Tolf LENbI0 PacCMOTPHM paBHOGeJpEeHHbIE
rpeyronpunkn MAP u OAM,; (A — touka nepeceyenus M;M u Guc-
cektpuckl). Tak Kak OM; = M;A u M;A = P,P, 10 PP = 0OM,,
T. e Y, =X,. [Hanee, nockomeky AM = AP = M,P;,, MM =
= M,A+ AM, OP;=O0M,;+ M;P;, “To M;M = OP,,
X, = Y, Takuym obpasom, monyuum P (3, 2).

IMocTporM Touky @, CHMMETPHYHYIO TOYKe M OTHOCHTENLHO
Grecektpucsl [/ n /Y KoopaMHAaTHBIX yryioB. VI3 paBHBIX mpsiMo-
yrofpHeix TpeyronbHukoB O0QQ; u OPP(0Q = OP, 'Z Q0Q, =
= £ POP,) uaxopum, yto 0Q; = OP;, QQ; = PP;. Tak kak OP; =
= MM wu PP;=0M,;, 10 0Q;= MM, QQy=OM,;. Cnenosa-

T. €.

TeNBHO, Xy = — Uy, Yg=—XyH Q(—3,—2) (xoopAHHATEL TOYKH Q
OTpHUATENIBHE], TAK KaK OHA JIEXHT Hmke ocu Ox H cJeBa oT
ocu Oy). ;

l’locrpona TOYKY R, CHMMETPHYHYIO TOYKE M OTHOCHTEJBHO
llayana KoOpAHHAT, H PAaCCMOTPEB paBHbIE MPAMOYTOJIbHBIE Tpey-
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ronswikit ORS 1 OM,M (OR = OM, £ SOR = £ M;,0M), T0AHHE
0S=0My, SR=MM, mostomy xz=—%p Yr="Yy
i R(—2, —3) 4

Otser: N (2—3), L (=2 3) P (3 2, Q@ (—3—2), R (—=2—3).

3ameuvanne Koopuunars touek N, L, P, Q R, CHMMGTPH‘*HH’; ’L‘“}'ﬁ
M (2, 3) oTHOCHTENBHO cooTBeTcTBenHO ock O, ocH Oy, GHCCEKTPHCHI
KOOPAHHATHHIX YTJIOB, GuccekTpucs // W [V KOOPAHHATHbIX YrJIOB, Hauaid KOOp-
JMHAT, MOXKHO TONYYHTH C TIOMOWBIO CEXYIOmHX (opManbHbIX nelcTBHH:

1) nas TOUKH N — H3MeHATh 3HaK y, OCTABHB X MPEIKHHM;

2) JAJ8 TOUKH L— H3M@HHTb 8HAK X, OCTABHB npen(uuM I’H

3) nas ToukH P — noMensTh MecTamH X H Y; X

4) past TOUKH Q — mOMEHsITL MecTaMM X H [, H3MEHHB HX SHAKH,

5) A8 TOYKH R — W3MEHHTH 3HAaKH X H Y.

2. Jloxasats, wto Tpeyromsimk ¢ sepummamu P(—2, —I),
Q(6, 1), R(3, 4)— npamoyroasHbii.

3uasi CTOOHBL @, b, ¢ TpeyronbHHKa, C TOMOIIbIO TEOPEMEI
TTicharopa MOXHO YCTAaHOBHTh, sBNseTC JH HAHHBIH Tgeyroénbmm
mpaMoyronbHbIM (a4 b% = ¢?), ocrpoyromphbM (€2 < @* + b7%) M
TYNOYTOMBHBIM (c* > a® - b?),

Haiigem pmuubl cTopon paumoro TpeyroJbHHKa, NOJIb3YACH
dopmynoit (1.1). Bewmcnuv pravane pumny PQ, MOACTaBAsf
B ¢0%MY~’1Y (L.1) xoopauarer towex P u Q X, =—2, yp=—1
x2 =0, !/2 =L

R=Vb—(F+1—(—Dp=)8+22=V868
Hns sruncnennss PR mopcraBuM B dopmyary (1.1) sHaueHus
Hn=—2p=—1 5=3 y=4
PR=VB—=AP+ A—(=TF= Y5+ 5 =V/50.
AHanornuso pns 3-i CTOPOHHL %; =6, y; =1, X, =3, Yo =4
QR=VB—6F+@E—Iy= J/(—ap+ 5 =VTI8.
Keapparsl gaun cropon OyZYT COOTBETCTBEHHO PABHbL:
PQ*=68; PR:=50, QR* = 18,

oTKyna
PQ*= PR2 4 QR®.
"I'Ioc.ne)mee PaBEHCTBO OBHa'laET, qTo Tpeyro.nbmn( I'IpﬂMOYl‘OJIb-
HBIH.

3amevanne. Popmysa (L) we msmemnrcs, ecam B Hell mOMEHsITH
MECTaMHl %1 H %, 41 B Ya (TAK KaK (X;— o)t — (g — %)% Gh—Y2)® = (2 —91)?)
Tlpy enonb3osani 8707 topmyss TepBol TouKoii (. €. HMEIOLLeH KOOPAHHATHI
X1, Y1) MOXKHO CYHTaTh JIOGYIO B3 ZBYX pamux Touex, OCTABLUASCA TOUKA GYAET
BTOpOii (T. €. EMeiomell KOOpAHKATH! Xy, y,). i

3. BolunemuTh  JUIHHBL Mepuay HaMmi

s ¢ TpeyronpHiKa € BEPHIH

P(— 3”) 2)! Q(sr 4), R(7v _2)

Haiigem BHayase OCHOBaHH$s MeJuaH, spisomHecs CcepefiHHaMH
cTopoH TpeyrosbhuKa. Ilycts L, M, N — cooTBETCTBEHHO CepeJHHbl
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cropon PQ, QR, PR. Koopaunater Touku L onpenensem mo ¢op-

mynam (1.3). B manHom cayuae x; = —3, y; =2, X, =5, y, =4.
OG6o3Hauasi KOOP/MHATHL TOUKM L uepes x, W y,, NMOJYIuM: *

r="2F5 1y, =2F0_5 10,3,
AuajnoruuseM 06pa30M Haxogum:
xM—ﬁi— v Uy = 4+( 2) =1; M(6, 1)
ry =T oy, = 2+(—2’ =0; N(2,0).

Buiuucanm ey Mepuansl LR. HOJJ,CTaBJ'Iﬂﬂ B Qopmyay (1.1)
KoOpAMHATH! Touek L u R, T. e. sHaueHus x, =1, g,
Yy = — 2, TIONYUUM

LR=V{T—1F+(—2—3P=V& +(—5F = V6L

Ho. opmysnie (1.1) Haxogum aaunsl mepuan MP u NQ:

MP=VE— (P + 1A= =VF+(—IF=V8x

NQ=VBE—2P+@—0P=VT £ =5

3ameuyanue OGopvysst (1.3) He wnamenarcd, ecan B HHX MOMEHATH
MeCTaMH Xy H X3 Yy H Uy [Tpn wcronb3oBanun 3THX (OPMYJT Mepsoil TOUKOi

(7. e uMelouell KOOPAHHATHL X, Y, 1_) MOXKHO CHYHTATh JHOGle H3 IBYX HIaHHBIX
TOUEK.

IS

4, Jlaubl JiBe CMEXHbIE BEpIIMHBI MapaliliesorpaMma A( —2),
B(3, 2) u Touka N (5, — 1) mepeceyenus ero puarouaJeii. Halml
JiBe JIpyrre BepIIMHBI Mapajijiesiorpamma.

Tak Kak JMaroHaj¥ napajjieliorpaMMa B TOYKE IlepeceueHHst
nenarcst monosnam, To N — cepenuna BD u cepepuna AC, rpe D

n C — ppe apyrue Bepumasl. QPopmynnt (1.3) Ans AanHoro cuay-
yas IPUMYT BUJ: '

xa 4 %c _ YatYc, __ *g+¥p _Yptup
=79 T3 =9 » InT 5
OTKy/a

Xo=2%y—Xp Yo=2Yy— Yz Xp=24y—Xp Yp=2y— Yy
Tlopcrasnss B 5TH (GopMyJsl KoopauHaTsl Toyek A, B m N Haligem
pepumsst C (9, 0), D(7, —4).

5. B Tpeyronbuuke ¢ BepmmHamu P (2, 3), Q(6, 3), R(6, —5)
HaiiTh JuHY GuccexTpuehl QL.

W3 sneMeHTapHOl TreOMETPHM M3BECTHO, YTO GHCCeKTpHca yria
TPEYroJibHHKA JIE/MT TNPOTHBONOJOKHYIO CTOPOHY HA YacTH, Mpo-
TNOpLUOHANbHbIE TIPHJIeXKamuM cTopoHaM. Haiinem pauHel ‘aTiX
cropoH. Ilo dopmyue (1.1) nmeem:

I e
QR=VE—0F+ (—5—3F=




CrezoBaTeNbHo,
PQ:QR=4:8=1:2u PL:LR=1:9,

rae L(x, y)—Touka mepeceueHnsi GHCCEKTPHCHI yria Q cq cTopo-
woii PR, Koopuunatsl Toukn L OnpeienHM no  dopmynam (1.2)
B pannom cayuae: :

Hn=2%n=3 X, =6, ya=—025 l=—;~,

TN03TOMY :
1 1
24+56 o 3+5 (=9 0
e U E R )
I 1+ : '3 )

Tlo copmyae (1.1) Boiuncasiem AnuHY GHCCEKTpHCHI QL:

w-yFIEA-E

3ameuanne. B dopmynax (1.2) nysepaunsi TOUeK HMeeT cymecrpen;
anavenne. [IpH HCNONB30BAHHH STHX (OPMYJ HYIKHO PAa3NHYATH Hayayo Km:ge
orpeska. B jaHHOM npuMepe MomHO GO0 Obl DaccMaTpHBATE oTHOW r
RL:LP=2:1, Torpa TOuKY R HYXHO CuHTaTh MepBoil (T. e. x, = 6, Y= e_"g’f
TOuKY P — BTOPO¥t (X; = 2, Yo = 3), uHcJO [ B 3TOM Cayyae yice 6y11'e1111— 1,
a nvenHo /=2, (YGemutech B TOM, 4TO TOJACTAaHOBKA STHX 3Hauenmii x}:yr o
Myaw (1.2) paer mpexnuit peaynbrar. Cpeunaiite ueprex.) bop-

6. Orpesox, onpenensembtii Toukamu My (—6, 7), M,(— 2 3)
pasjenien Ha 4 paBHele "acTy. Haiitn TOUKH peneHus [, M,' N,

7
6
)
4
3
;
~ N, e
~6-5-4-3-2-1o_’t 3456 x
2
3
b p Puc. 1.3
i

Jlo kaKoif TOYKH P HYXHO NPOAOMKHTb OTPE30K MiM,, utobut
€ro J/iHa yBeqHyHjach B 3 pasa?

Ilo ycnoBmio orHowenHs, B Kotopslx Toukn L, M, N u P
(puc. 1.3) nensir orpesok M;M,, COOTBETCTBEHHO PABHbI:
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Lo ML 1, I_MxM'__2___1_I_,M,N_
i 1= WM, 2 T AM

Sl e i £33

PM, 2
(B MOCJIEiHEM CJIyYae HYXKHO -B3sTh 3HaK MHHYC, TaK KaK OTPe3KH
M;P u PM, uMeloT TIpOTHBOMOJIOXKHbIE HanpaBnenus). Koopaunarst
touek L, N u P onpegennm no dopmysnam (1.2), KoopauHaThHl
Toukn M —no ¢opmyaam (1.3).
Onpenensiem Koopaunatsl Touku L. TlogcraBuB B dopmyast (1.2)

SHaueHHs X3 = —6, Yy =7, X, =—2, Y =3, l=i3, TIOJTY4HM:
1 1
—6+—3(=2) T4—3 3
xLz_—l_— :—__5; yL= 1 =6', L(—5, 6).
1+—3 Uslams

Tax xak M — cepeauna otpeska M;M,;, To mo dopmyane (1.3)
nMeeM:

—64(—2 743
==t ED gy = TEE 5 M(—45)
TMoxcrapnss B Gopmyant (1.2) koopauHartel ToweK My n M,
u Iy =3, HaxoiuM Touky N: i
—6+48(—2 7-+43-3
e :L(s ) — 3 yN=————;*-+3 =4; N(—3, 4).

AHanorHyHo Haxopum TOYKy P (npumxmaﬂ BO BHHMaHHE, YTO
3 i :
b= —T)t

—o+(~5) 2 74 —28s

P (6, —5).
7. Nanwt gse Toukn L(3, 5) u M (6, —2). Ha ocu Oy naiitn

Takyio Touky N, urofsl muowagb TpeyronbHuka LMN pasns-
nack 15 KBajpaTHEIM efHHHLAM.

Iyets N (0, y)—muckomas Touka (x =0, TaK Kxak TouKa
Jexut Ha ocu Oy). B dopmyany (l.4) noxcraBum 3HayeHust

S=15 x;, =3, y1 =5, %,=6, yo=—2, x3=0, y3=1y.
Tlonyyaem

15 == [6— 3y —5— 0 —8)(—2—5) =

|



oTCIofa
15 = 3y — 36), 15 = ——- (3 — 36).

Pewast nonyuenHsle ypaBHeHHs OTHOCHTENBHO Y, HAXOAHM

h=22 y=2.

CriefoBaTeNbHO, YCJIOBHIO 3aJiauH YJOBAETBOPSIOT [BE TOYKys
N;(0,22), N,(0,2). :

8. Haiiti TouKy, OJMHAKOBO YJaMeHHYI OT OCell KOOpAHHar
u ot Toukn M(l, 8).

Ilycts N (v, y)— rcKomas Touka, ee KOODAHHATHl NOKA Heya-
BecTHbl. Tak KaK 1O YCJ/IOBHIO TOYKA paBHOYAAJeHa OT OCedl Koop-
IUHAT, TO § = X WIH y = —X (CM. ONpeJe/ieHHe NPSIMOYTOMbHbIX
JIeKapTOBBIX KOOPAHHAT, CTP. 3).

Pacemorpum nepsuifi cayyait (y = x). Bbipasum  paccrosinue
mexxpy Toukamu M (1,8) u N(x, x) uepes HX KoopAuHATHL. Ilo
(opmyne (1.1) momyuaem :

MN =V (x—1)*+ (x— 8)~

ITo ycnosuio 310 paccTosinue paBHO | x|, C/efoBaTENbHO,

Vo— 1P+ (s — 8 =| x].
OcBoGozxpiasich 0T pajyikana, TOMYYHM KBaJpaTHOE YpaBHEHHE
x*—18x 465 =0,
KOPHH KOTOpOro ¥; =9, x, =13. IlockolbKy Yy =X, TO Yy =5,
s =13

CrienopatesibHo, mosyueHs! BE TOUKH, YAOB/IETBOPSIOUINE YC/I0-
BIiI0 3ajaun: Ny (5, 5), N,(13, 13).

Mpumeuanne Bropoit cayuait (y =— x) ycloBHIO 3afaudl He yjoBJe-
TBOPALT.

9. Haiitit nentp u paguyc okpysmocTH, MPOXOASWEll yepes
Touki L(0, 0), M(3, —1), N(8,4).

Iyers C(a, b) — uentp okpyxuoctn 1 R — ee paguyc. Haitnem
HeuspecTHole uncna a, b u R, CormacHo ycaosuio, CL = R,
CM=R, CN=R. Onpegemy pmanst CL, CM, CN mo dop-
Myne (1.1) # nopcraBim ux BelpamenHs B MOCJEJHHE TDH DaBeH-
ctBa. [omygmm:

VO—afF(0—bF =R nm a®+b* = RY (Aa)
Vm: R umi 3—a)P (1 +0)*=R% (B)
Vm: Rum 8—aP+@A—0*=R. (O
PackpeiBast ckoGKH B JeBbIx uaeTAX ypasrenuit (B) n (C),

HCMO/Ib3yst. ypaBHenHe (A), mprBofs mojo6Hble WIEHBI H COKpaias
COOTBETCTBEHHO Ha 2 u 8, Haxomum:

5—3a+b=0;
10—2a—6=0.
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Pemass 3Ty cucremy, nonyuaem: a-.3 b=4, C(3,4). Us
ypaBHeHusi (A) HaxomuM, 4T0 R = 5.

Sa)mqu‘

1. Tocrpouts Toukm: My (1, 4), My(—2, 3), My(—4, —5),
M;(2, —T7), M0, 1), My@4, 0), M,(0, —6), Ms(—8,0),
M, (0, 0).

2. Haiitu ToukH, cuMMerprutbie Touke M (— 1, 5) oTHOCHTeJb-
Ho ocu Ox, och Oy, HAyama KOOpAMHAT, OHCCEKTPHC KOODJAHHAT-
HBIX YIJIOB.

3. Haiitu Toukm, cummerpuynble Touke M (@, b) oTHOCHTENLHO
KOOpAHHATHBIX Ocel, Hayaja KOOPAHHAT, GHCCEKTPHCC KOOpAHHAT-
HBIX YIJIOB.

4, Ian npsamoyrombink ABCD co croponamu AB =2, AD = 6.
OnpefienuTh KOOPJAHHATHL BEPIIMH NPSMOYTOJbHHKA, NPHHSB:

1) 3a ocM KOOpAMHAT JBe HemapaJJieJibHble CTOPOHbI €ro
H TOYKY MX NEpeceyeHHs 3a HAyajo KOOPJHHAT;

2) TOYKY TNepeceyeHHsl [uaroHasnefl 3a HayaJo KOOpDAHHAT, 3a
OCH KOOpAHHAT JiBE NpsMble, NapajliesbHble CTOPOHAM HPAMOYTOJb-
HHKa.

5. Buluncauth nepuMerp TpeyrosbHHKA C BepUIHHAMH A3, 4),
B(3, 8), C(6, 4).

6. loxasath, uTo TpeyrosbHuK ¢ BepiuuHamu P (3, 4), Q(7, 7),
R (4, 3)— paBHOGE[PEHHBII. '

7. YcraHoButh, Oyper Ju TpeyrosibHHK PQR ¢ BepLIHHAMIL
P (2, 2), Q(1, 6), R(7, —1) ocTpoyroJbHLIM, TYMOYTOJBHLIM HJII
TIPSAMOYTOJIbHBIM.

8. Jlana cepesuna orpeska L (5, 2) M OIUH H3 €ro KOHIOB
M (2, —1). Haiitu Bropoil KoHeL.

9. Ilaubl cepeauHbl cTopoH Tpeyroapuuka L(—1,5), M(1, 1),
N (4, 3). Haiitu ero BepuinHel.

10. Orpesox, onpesensemeii Toukamu M, (—8, —9), My(—3, —4)
pasjeseH Ha NATh paBHbIX vacteil. Haiitw Toukn zenenus. [lo
KaKOH TOYKHM HYXHO INPOAOJIKHTH OTpe3ok MM, uTo6bl ero
JIIMHA yBenu4uiace B 4 pasa?

11. lan TpeyrosbHuk c Bepumuamn A(—7, 7), B(3, 2),
C(—1, —1). Hafitu Touxku, B KOTOpbiX cTOpoHa AB pemurcs
6HCCeKTPHCAMH BHYTPEHHEro ¥ BHeLIHero YruoB npu Bepuune C.

12, Halitu Touky nepeceyeHus MeJuaH TPeyroJbHHKA, BEpPIUHHbI
roroporo A(—2, 1), B(2; —1), C(4, 3).

13. BbluncauTe miomazs TpeyrosibHHKA ¢ BepdHamu P(0,—2)

14, Ianer sepumnel " A(2, 1), B(—2, —2), C(—8, 6) Tpe-
yroabuika ABC. Halitn ginHy BEICOTEI, ONYIIEHHOH U3 BEpPUIMHEL B.

15. Jokasartb, 4T0 TOUKH A(— 3, —4) B(1, 4), C(0,2) nexar
Ha OJHOHM NpSMOIL,
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16, Manet nee Toukn L (4, 2) u M (6, —2). Ha ocn Ox matiny
Takylo TOYKy N, uTOObl MUIOWAAL TPEYyroJbHHKA LMN  6bia
paBHa 8 KBajpaTHbLIM eJHHHLAM.

17. Belucaute miomafb YEThIpeXyroiibHHKa C  BeplIHHamy
A(—3, 2), B@3, 4), C6, 1), D, —2).

18. Haliti 1weHTp TsKeCTH TPEYroJbHHKA C BepLUHHamy
A(l, —2), B@, 1), C(7, —2).

19. Ha ocu Oy Haiiti TOUKY, OAMHAKOBO YA4JCHHYIO OT HaYaina

KoopauHar H oT ToukH M (4, 5). :
20. Ha xoopauHATHBIX OCAX HAHTH TOYKH, YAS/EHHBIE OT TOUKi

M(4, 3) Ha 5 epunmI.

Otsetsl
2 N(—1, —5), L(1, 5), R(1,—5), P(5,—1), Q(=5,1). Ykasanne
C. npmvep 1. 3. N'(a, —b), L(—a, b), R(—a, —b), P(b a), Q (—b—a).
4.1) A(0, 0), B(0, 2). C(6, 2), D(6, 0). B xayecTse NOJIOXKHTE/JBHOrO Hampas-
nennst oo Ox B3sTo Hanpasienne o' A x D, 2) A (=3, — 1), B(—3, 1), C(3,1),
D(3, —1). 5. 12. 7. Tynoit yron npn sepunte P. 8. N (8, 5). 9. A(—4,3),
B (2, 7), C(6,—1). 10, L, (—7,—8), Ly (—6,—7), Ly (— 5, — 6), Ly (— 4,—5),
P(12, T1).
2 -

1
Ykazanne, Il='—4—, Ig='3—, [3=T, ly=4 ly=——73"
1 11
1l K‘(_T' T) Ky (13, —3). Ykaszanne. AC=10, BC=5, [, =

BC 1 1 4 =
=aqc="3 b=—— 12 N(—B—, 1). 13. 25 s, en 14 h=2V5
Ykaszaume Bowmennts niomaps S o pauny AC. 15, Ykasanme.
Y6eautses B oM, 4TO Spaapc="0. 16 Ny(l, 0), Na(9, 0). 17. 26 ks, en

18. N(4, —1). Ykasanne Llentp Tsxectn Tpeyro/bHiKa COBNALACT C TOu-
Koil mepecevenns meguan. 19. N (0; '4,1). 20. M, (0, 0), M5 (0, 6), My (8,0).

§ 1. 2. Ypasiete mHHH B MPAMOYrOJbHBIX JEKAPTOBRIX
KOOpJHHATaX

JIiHns Ha moCKOCTH 3ajaeTci KAaK HEKOTOPOE [EOMETPHYECKOe
MECTO TOUeK, T. €. COBOKYMHOCTb TOYEK, OOMaJaioUliX HEKOTOPLIM
CBOHCTBOM, HCKVIIOYHTENBHO HM MPHCYLIHM. i

Ypasenuen aunuu na mocKoCTH HA3HIBAGTCS YPABHEHHE OTHO-
CHTE/IbHO MePEMEHHBIX X M Y, KOTOPOMY YAOB/IETBOPSIOT KOOP/M-
HATBl 00O0M TOYKI JAHHON JHHHH H TOJBKO OHH.

B obuem Bige ypasnenue aunun Ha naockocmu 6 npasmoyeoas-
HoLX QeKapmogely Koopouamay 3amuCHIBAeTCs Tak:

F(s, 4)=0. (1+9)

Vs onpenenenns YPAaBHEHHS JIHHHH BBITEKAaeT, 4TO €CJH IpH
TNOACTAHOBKE KOODAHHAT TOYKH B JAHHOE YpaBHEHHE IOJydaem
TONIECTBO, TO TOYKA JIEMHT Ha COOTBETCTBYIOLLEH JIMHHH; €CJil
TOXKJECTBO HE MOJYYAeTCs, TO TOYKA He JEKHT HA STOH JIHHHH.
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Yro6bl COCTABHTH YpaBHEHHe JHHHM, KaK HEKOTOpOro reome-
TPHYECKOro MeCcTa TOYeK, HeoOX0AUMO:

1) B3STb NPOM3BOJbLHYIO TOYKY JIHHHH C TEKYLUIHMH KOOpAHHA-
TamH X, If;

2) 3anucarh ofluee CBOHCTBO TOYEK JAHHOrO reOMEeTPHYECKOTro
MecTa B BHJIE DABEHCTBA,

~ 3) BHIpasuTb BXOJSIHE B 3TO PABEHCTBO BEIHYHHBI C NOMOIBIO
KOOpJMHAT. .

Touku nepeceuerus ABYX Jumui Fi(x, y) =0 n Fy(x, ) =0
HaXOAsAT M3 CHCTEMBl YpaBHEHHIi:
utn 0=0) 05
Fy(x, y)=0.
Ecan cucrema (1.6) nmeer aelcTBHTENbHOE pellienNe, TO JIMHHH

nepecekaiotcst. UNC/IO TOUEK TepeceyeHHs PaBHO YHCIY PpellieHHi

cucTeMbl. Ecii fielicTBUTENbHBIX PELEHHH HeT, TO JHHHH OOWmX
TOYeK He HMEIOT.

Mpumepst

1. CocTaBuTh ypaBHEHHE TeOMETPHYECKOro MEeCTa TOYEK, PaBHO-
yJaNeHHBIX OT JABYX JauHBIX Toyek M;(—2, 4), M, (6, 8).

Ilycts M (x, y)— npousBoJbHAs TOYKA JAHHOTO TreoMeTpiye-
cxoro mecra. o ycmoBuio

MM = MyM. (&)

C papyroii croponbl, N0 ¢opMyJsie’ PacCTOSHHSA MEXAY ABYMs
TOYKAMH TOJyYyaeMm:

MM =V x+2+G—2%5 MM =V (x—67+ (y—8)~
TlozcTaBnsisi 5TH BhipaXeHHs B paBeHCTBO (A), HaXoauM ypas-
HEeHHe JAaHHOTO TeOMETPHYECKOro MecTa:
VE+2P+G—49 =V —67+y—3"
YnpocTum nosyueHHoe YypaBHeHue. BoaBojis B KBajpar o6e uacT
YpaBHEHHs] ¥ pacKpbiBasf CKOGKH B MOJKOPEHHBIX BbIPAMKEHHSX,

HaXoZuM
2+ 4x+4 4 y2—8y 416 = x2— 12 - 36 -+ y>— 16y - 64.
Tlepenocs Bce uieHsl B JIEBYIO YacTh, NPHBOAS MOJOGHHIE H COKpa-
was Ha 8, MOJYuNM YpaBHeHHE
2x+y—10=0. (B)
TaxuM 06pasoM, KOOpAHHATHL JIOGOH TOUKH JAHHOrO reoMeTpHye-
CKOTO MECTa YJIOBJIETBOPSIOT ypaBHeHHIO (B). '

TMokakeM Ternepb, YTO €CJIH TOYKA He NPHHAAJEKHT Hallemy
reOMETPHYECKOMY MECTY, TO €€ KOOpAHHAaThl He GYAYyT YAOBJETBO-
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path ypasHennio (B). B camom nene, mycTb N (x, Y)—-Takag
TO4YKa. Torna BBINOJIHAETCS OAHO H3 JABYX HepaBeHCTBZ
MN < MoN; MN > MN

WL B KOOP/HHATAX:

VE+ 2P+ G—4P<VE—6F+u—8)%

Vir+2FF—4>VE—67F+ (G —8)7%
l'Iepaoe H3 3THX HEPaBEHCTB I'lpHBOI[HTCH K BHLY

2 +y—10<0,

a BTOpOE K BHJY
2x+4+y—10> 0.
Creposarensro, koopaunatsl Toukd N ypasHenmio (B) He ynoBue-
TBOPSIIOT.
Wrak, ypapHenne JaHHOTO TeOMETPHYECKOro MecTa TOYEK eCTh
2x+y—10=0.
910 ypaBHeHHe sBASETCS] ypaBHEHHEM TNpPAMOH JIHHHH (H3 SJIeMeH-
TaPHOH TeOMETPHH H3BECTHO, UTO TeOMETPHYECKHM MECTOM TOYeK,
YKa3aHHBIX B YCJOBHH 3ajaud, OyAeT npsMas, NMepHeHAHKYJspHas
K orpesky M;M; H npoxojsimias uepe3 ero CepemuHy).
3ameuanne. Ecim Touka N (x’, y) He JeXHT Ha TNpAMOH 2% -
+y—10=0, To mpx moyicTaHOBKe ee KOODAHHAT B JAHHOE yPaBHEHHE MOJy-
uaeM 6o 2%’ + y* — 10 < 0, smbo 2%’ + gy — 10> 0.

2. Hamncats ypasHenue oKpyXHoCTH pajmyca R =4 c meHt-
POM B Hayane KOOpAuHAT. JleXar JIH Ha 3TOH OKPYKHOCTH TOYKH
A4, 0), B2, 3), C@4, 3), DB, —V7), E(l, 2), F(0, 5

Ilycts M (x, y)— npousBosbHAs TOYKA [JAHHOH OKDPYMKHOCTH
(reomerpuueckoro MecTa Touek, YjJaJeHHBIX OT HAYaja KOOPAHMHAT
Ha 4 equnnupl). Ilo onpefenenmio okpyxHoctH HMeem OM = 4.

Manna otpeska OM no dopmyse (1.1) pasra

OM=Vx*F 4o

CitezjoBarestbHo, YpaBHeHHe OKPYXKHOCTH HMEeT BHJ

Vx4t =4,
Bosgoas B KBajipaT ofe YaCTH 5TOr0 YpaBHEHHsl, IOJIYYHM
¥+ y*=16.

Brisichny, Jexar nn va pannoi OKPYXKHOCTH YKa3aHHbIE TOYKH.
Iogcranas Koopmmmater Toukw A B YpaBHEHHE OKDYIKHOCTH,
TOMYYaeM TOXKAECTBO

42402 = 16.
Takum o6pasom, Touka A sexur na OKDYHOCTH.
HOns Toukn B nomyuaercs HEepaBeHCTBO
2243216,
T03TOMY TOYKA B OKPYKHOCTH He MpHHALMEXHT. (3aMETHM, 4TO

14



TOuKa B NEXHT BHYTpH Kpyra pajuyca R =4, u6o ee paccros-
HHe [0 Hauana Kooppusar OB =)/2% 1 3% =)/13 <4
ToncraHoBKa B ypaBHeHHe KoopauHat Toukd C (4, 3) mpnBogut
K HEpaBeHCTBY
4% 1 32> 16,
clefioaTelibHo, Touka C TakKe He JIXKHT HA OKPYMKHOCTH. (3a-
MeTnM, uto Touka C JIeXXHT BHE Kpyra paguyca R =4, Tak Kak
ee paccTosHue 70 Hauana KoopauHar OC = J/4* - 3*=5>4.)
AnanornuneM 06pasom yOexpgaemcsi, u4t0o Touka D nexur Ha
OKDYKHOCTH, a ToukH E u F el He mIpHHajJexar.

3ameuanue l. Ecan R =a, rie a — nojoXKHTeNbHO® YHCJIO, TO ypaB-

HeHHE OKPYXKHOCTH pajuyca Ri=ac LI€HTPOM B Haualié KOOPAHHAT 3amHuIeTcs
TaK:

224 g2 = an
3ameuanne 2. Koopaunarsl JoGoit TOUKH, Jealleif BHYTPH Kpyra
pamuyca R = @, YJIOBNETBOPAIOT HEPaBEHCTBY
B4 < a,
A KOOpAMHAT JOGOH TOUKH, Jiexaurell Bie 3TOro Kpyra, BBITOJIHSIETCH Hepa-
BEHCTBO
B> a

3. Touka M pBHIKETCS TaK, YTO B JIIOGDH MOMEHT BpPEMEHH ee
paccrosinne o Toukn A (6, 0) Brpoe Gosblie paccTOAHHA 1O

2 “
TOYKH B(—g—, 0). Haitti ypaBHeHue TpaeKTOPHH ABHKEHHS TOUKH M.
Texymne KoOopAHHATHI TOYKH M 0603HAYHM uYepes X, y, T. €.

M (x, y). Tlo ycmosuio 3agaun MA = 3MB.
Buipasum paccrosiune MA u MB uepes KOODPAMHATEL TOYEK:

MA=V =P+ =05 MB=]/(s—5)+u—0p

TlopcraBnss 3tH BbIpaxKeHHUsA B MNpeAblayliee paBeHCTBO, IIOJY-
UM YpaBHEHHE TPACKTOPHH JBHXKEHHA TOYKH M:

e /e e
V@—W+w=3V@—qj+ﬁ
VYrpomasi 5T0 ypaBHEHHE, HaXOAHM :

¥+ yr =4, s
TlonyueHo ypaBHeHHe OKDYMXKHOCTH paguyca R =2 C IeHTpoM
B Hauyaje KoopiuHAaT (cM. 3ameyanue 1 Kk mpumepy 2).

4, Haiitn reoMeTpHyecKoe MeCTO TOYeK, JJIs1 KOTOPHIX PasHOCTB
KBaJIpaTOB pACcCTOSHHH JO JABYX JAHHLIX TOYEK €CTb BeJHYHHA
NOCTOSIHHAS.

Ilycts Fy u F;—ppe pandsle Touku (puc. 1.4). Paccrosine
MEeXJy HuUMH O603HaYMM 4Yepes 2@, IJie @ — HEKOTOpOE YHCIIO.
Haua/io KoopauHAT INOMECTHM B CepefuHe oTpeska FF, B Kaye-
CTBE TOJIOMHTEJBHOrO HanpasneHus ocu Of BO3bMEM HarpaBleHHe
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or toukh F; k touke Fp, 3a och Oy mpHMeM NpAMYIO, MepHeHy-
KYIApHYIO K oTpesky F;Fp H NpOXOAsulylo Yepe3 ero Cepepuy.,
[lpi TakoM BhiGope- cucTeMsl KoopanHar Touki Fy H Fy Gynyr
dMeTb KOODJHHATHI
h=—a, =0, 5,=0, =0, 1 e Fi(—a, 0), Fy(a, 0)
Corziacho yeioBiio, mosyuaem :

MF? — MF} = 4c,

T/ie 4epes 4¢ o603HayeHa JaHHas MOCTOSIHHAA Benuqana.

Puc. 1.4

[Togcrasags B 310 PaBEHCTBO BbIpaXKEHHSA
:WF: = (V‘{" a)2 + (!/—0)2, MF; = (x._ a)‘l + (_l/_ 0)2,

OAY4HM
v+ a)+ 4> — [(x —a)® + y?] = 4c, dax = 4,

c c
T, &, X¥= i wi x =0, rae b= L= MOCTOSIHHAA.

3ameuanue YpasHenne ¥ =>b, rme b — mocTosHHAA, SBASETCH ypas-
HenneM npaMofi, napannenstoil 6cn Oy i orcekaiomeli Ha ocit OX OTpesox, pas-
Huifi b. B camoM fene, eca Touka M nexcnt Ha Tl mpaAMoil, To ee Koop -
Hata x = b. C npyroii CTOpOHBI, ecin X = b, To TOUKA JEXKHT Ha yKasamioif
ApAMoit.

5. CocTaBHTb YPaBHEHHE TeOMETPHYECKOTO MECTa TOYEK, npo-
{I3BeficHHe PacCTOSHI KOTOPEIX [0 ABYX AAHHBIX TOUeK Fy m e
eCTb Be/qHYHHA MOCTOAHHAS, paBHAs a* TIJie @ — MOJOBHHA PaccTosi-
HHS MeXAY ToYKaMH Fy M F,. (Jta nuHHSA HAa3bIBACTCH AeMHuCKQ-
moti Bepryanu.)

Hayano koopAHHAaT BbiGepeM B cepefuHe OTpeska FyF, nmiuna
Kotoporo o0o3HayeHa uepes 2a. Ocb Ox HanpaBuM BROMb F,F,.
Koopaunarsl TOYeK Fy u F, npn ykasaHHoM BEIGODE KOOpIHHAT-
Hoit cHcTeMbl OYAYT COOTBETCTBEHHO DaBHBL X3 =—a, y; =0,
x=a, =0, . & Fi(—a, 0), Fy(a, 0). Ecin M(x, y)— npo-
H3BO/IbHASL TOYKA TEOMETPHYECKOTO MecTa, TO MO YCJ/IOBHIO

FIM-F2M=02.
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/76029

I'Io,ucmama B 3TO paneucmo supamenm
FM =V (x+af+{y—07% F.M =V (x—aP + (y—0)*,
nony4yuM HCKOMOe ypaBHEHHe JAHHOTO TIeOMETpHYEeCKOoro mecra
Vx+aP+y® Vixk—a)P+ y*=a
,U.anh}{ex‘imne BBIKJIAAKH HMEIOT ILeJbI0 nOle‘lHTb ypaBHeHHe JieM-

HucKaTel DBepHysnnu B Gomee mpoctom BHpe. Bo3soas B KBajpar
o0e YaCTH ypaBHEHHsl U TPYNIHPYs YJEHbI, HAXOJAUM

(¥ 4 ¢* + a®) + 2ax] [(x* + 4 + a*) —2ax] = d,

orcioa

[(x® 4 y?) + a?]* — 4a®x* = a.
TpeoGpasys mocsefHee ypaBHEHHE, MOJIyYaeM
(0 4 122 4 20® (22 + y?) + a* — 4a%® = a?,
(+ %) + 26° (* — x°) =0
HJIH B OKOHYATeJbHOM BHJE
(** 4 v —22* (* — ") = 0.
6. HaiiTu TOUKH nepeceyeHHs JHHHI:
, 224y =25; x4 Ty—25=0.
Pewny crcreMy ypaBHeRH#t JaHHbIX JuHHil. OnpemennM: x 13
NOC/IC/IHETO YPaBHEHHS )
x=—"Ty+25 (A)
I MOJCTABHM €ro B MEPBOE YpaBHEHHE:
49y* — 350y + 625 4 y* = 25.
Tocnie ynpouwenuit mosyynm
y*—Ty+12 =0,
oTkyaa y; =4, y, = 3. [loxcrapnsis 5TH 3Ha4eHHs1 B ypaBHeHue (A),
HafiieM x; = —3, X, =4. CnegoBaTelbHO, JIHHHH IIEPECeKaioTCs
B ABYX Toukax: M;(—3, 4), M,(4, 3).

7. Haiiru Touku nmepeceueHusi OKpy:KHOCTH X y* = 36
C KOOPJAMHATHBIMH OCAMH.

Ias moGoit Toukm, Jjexauiedt Ha ocH Ox, OpAMHATA Yy paBHA
HYJIO (MO OMPE/eNIeHHIO MpPSIMOYTOMbHBIX JIeKAPTOBEIX KOOPAHHAT
TOUKH Ha muiockoctu). OGpaTHo, ecnnt y =0, TO TOYKA JIEKHT Ha
ocn Ox. Cneposarensuo, ocs Ox umeer ypaBHeHne y = 0. Awuano-
THYHO MOXHO TOKasaTh, 4TO ypasheHue ocH Oy ects x = 0.

YroGsl MONYYHTH TOUKH INEpeceyeHHsi JaHHOM OKpY2KHOCTH
¢ ocoio Ox, HEOGXOAUMO PEIIHTh cncx-emy ypaBHEHHil:

Py = }
0

l'IoncmB.uﬂﬂ 3HaYeHWe | B MEPBOE - YpaBHEHHE, MOJSYYHM
x*=36, orkyma X, =6, x;=—6. Taxum oGpasoMm, pjauuas
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OKpYXHOCTb Tiepecekaer ocb Ox B JBYX TOYKax: M, (6, 0),
My (—6, 0).
Peiwnm crcTeMy ypaBHeHHIT:
2+ y? = 36 }
w=10]

nonyuum g, =6, y, =—=6. Cnenosaressho,  toukn Ny (0, 6),
Ny (0, —6) smisiorcA  TOYKaMH  NepecedeHHs  OKPYIKHOCTy
¢ ocbio Oy.

8. Ha okpyxrocTH x*+ y*=25 HaliTH TOYKH C OPAHHATO}

Y =4 n ToukH ¢ abCUUCCOH X = X
Togcrasnsis 3Hageue § = 4 B ypaBHEHHE OKPYKHOCTH, MOJTYYHy

442 =25 ym x*=9,

otkysa %, =38, %, =—3. TakuM 00pasoM, TmepBOMy YCJIOBHIO
3ajaun yRoBieTBOpAIoT ABE ToukH My (3, 4), My(— 3, 4).

Hafigem TouKH RaHHOH OKDYXKHOCTH, A/ KOTOPHIX X = ¥,
Tlogcrapnsn 370 3HAueHAe X B ypaBHEHHE OKDPYKHOCTH, TOJYYHM

X3+ y* =25, otkyaa
P=25—x, y=x26—x.

Vi3 mocneHero paseHcTsa BHAHO, 4TO Y NPHHHMAET JHEHCTBI-
Te/lbHBIe SHAYGHHS JIHIWIB B CJyyae, KOTJa MOAKOPEHHOE Bblpae-
HHE HEOTpHUATENbHO, T. €. Kora 25— x2 >0 mmm x2 < 25. 3o
COOTHOIIEHHE BHIONHAETCA TPH X, AT KOTOPHX — & < Xo < 5.
Crenosatensno, mpu yenosun —5< %<5 cymecTsyioT pge

TOYKH:
Ny(ty VB—2), Ny(r,, —V25—x)).

3anaun

1. Haiitii ypaBHenne reoMeTpuuecKoro Mecta TOYeK, PaBHO-
YRAaNeHHbIX OT Hayajla KooppuHar H or ToukH M (2, 6). Ilpnnag-
JIEXAT JIH 3TOMY reoMéTpiyeckoMy mMecty Touku A (7, 1), B(2, 5),

2. Onpepents Tpaektopuio JBMKeHHA TOUKH M B KaXKIOM HS
CIIE/YIOMHX CJyyaes:

1) paccrosmne fo ocH Oy paBHo a efuHHUAM;

2) paccrosiHne o ocu Ox paBHO b enuHHLAM;

3) paccTosHusI [O KOOPAUHATHHIX OCeli PaBHHI Mexay CoGoii.

3. Hanncatp ypasHenne Jinuy, no KoTopoii ABHKETCS Touka M,
0CTaBasch BTpoe Janbuie OT ocH Oy, yem oT ock Ox.

4. CocTaBHTH ypaBHEHHe TeOMETPHYECKOTO MecTa TodeK, YAa-
JIEHHBIX OT Hayana KOODAMHAT Ha 6 eguuuil. JlexaT JIH Ha JAHHON

auany Toskn A(6, 0), B(3, 4), C(7, 2), D (5, — V/11)?
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5. Touka M pBUIKETCH TaK, YTO €e PpACCTOSIHHE OT TOYKH
A(4, 0) BpBoe wMeHble paccrosHusi ot Toukd B (16, 0). Haiiru
YpaBHEHHe TPaeKTOPHH JBHXKeHHS TOYKH M.

6. Onpezenutb TPaeKTOpHIO TOYKH M, KOTOpasi ABHIKETCH TaK,
uro ee paccrosinue or ToukH A(8, 0) B werkipe pasa Goubuie pac-

1
CTOAHHA OT TOYKH B("Z—, 0).

7. Haiitn Toukn nepeceuenust anuun 3x 4 4y — 12 =0 ¢ Koop-
JIMHATHBIMU OCSIMH. .

8. CocTaBHTb ypaBHEHHE reOMETPHYECKOro MecTa TOYeK, PaBHO-
VAaJeHHbIX OT TOYEK NepecedyeHHs JIHHHH:

x4 42 =25; 4x—3y=0.

9. Haiitn ypaBHeHHE TeOMETPHUECKOTO MeCTa TOYeK, OJHHAKOBO
yaanenssix or ocd Ox u or touku F (0, 2). B kakux Toukax srta
JIHHHUS TIEPECeKaeT KOOpJAHHATHbIE OCH?

10. ana oxpyHocTh guamerpa OA = 2a u KacaresbHas K Hed
B touke A. Uepes Touky O mnposefieH ayd OC M Ha HeM OTJIOXKeH
orpe3ok OM, paBHblli oTpe3ky BC, 3aK/II0OYeHHOMY MEKLY OKpYHK-
HOCTBIO M KacaTenbHod. Ecam ayu OC 6Gyner BpaumiathCs OKOJIO
ToykH O, TO Touka M OmMIET KPHUBYIO, HasbiBaeMyio Huccoudoti
Huoxneca. CoCTaBHTb ypaBHEHHE STOH KpPHBOH M IIOCTPOHThL €e.

OrBerbl

1. x43y—10=0. Toukn A, C u D npunapnexar Jjuuun. 2. 1) x=a,

X = —a (npsmbie, napasenbisie ocd Oy), 2) y = b, y = — b (npamele, mapa-
Yy
(H
B
M~
¥ A
0 Y
Puc. 1.5

Jenbubie ocH Ox); 3) Yy = X (6McCeKTpHCA MNEPBROr0 H TPETHEro KOOPAHHATHBIX
yriaoB), § = — x (GHCCEKTPHCA BTOPOrO M WYETBEPTOr0 KOOPAHHATHBIX YIJIOB).

3. y=+=% 5 % 4. OxpyxuocTs X2+ y2 = 36. Ha okpyxuocTn nexar Toukn A

u D, Touka B — BHYTpH OKpyXHOCTH, Touka C—pHe ee. 5. x4 y2 =64,
6. Oé_gpy)xuocrb R4yr=47 M®# 0, N(©O 3). 8 3x+4y=0. 9. y=

X
=il M (0, 1) — Touka nepeceyerns ¢ ocbio Oy. Ocb Ox JHHES He mepe-
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cekaer, 10. ¥ =y2(2a—x) Yxasanmue Hauano KOOpAHHAT TOMeCTHyy
5 Touky O, ock Ox nanpasuth Bionb OA (puc. 1.5), Torza oM = ]/2@

Y
AC? = 0C-BC, otxyna: BC = 57 AC=2atgyp=2a— oc = cosg =

= 2an’+y’_ TMoacragnts Bhpaxenus OM u BC B pasenctso OM = BQ,
¥

§ 1.3. lpamas JuHHA HA MVIOCKOCTH

Ionoxenue HpﬁMO}?l JIHHHH Ha NJIOCKOCTH OTHOCHTENBHO CHCTEMEL
KOODJAHHAT MOXM(HO 8aAaTh pasH4YHBIMH crnocoGamu. Hagplmep,
npsMas OJHO3HAYHO ONpEAENAETCS JABYMs TOYKaMH, TOYKOH H Ha-
TpaBJieHHeM, OTpe3KaMH, OTCEKaEMbIMH Ha OCAX KOODAHHAT, H T. J.
B 3aBncHMocTH OT crocoba 3ajjaHus IlpﬂMOl‘:l pacCMaTpHBaiOT pas-

JIHYHbIE BHJbBI €e YpaBHEHHS.

1, 3. 1. Ypasnenue npsmoil ¢ yraoBbM Ko3dduunenTom.
OGuwee ypasuenne npsmoil. Ypasnenne mpamoll B orpesxax

Yenogoin kosghuyuenmos TPAMOH HA3bIBAETCS TAHTEHC YIua,
00pa30BaHHOIO €l0 C MOJOXHTEJbHHIM HanpaBienHeM ock Ox mps-
MOYro/ibHOH JlekapToBoii cucrembl KoopauHaT. (ITosmoxurennpHble
YIJIBl OTCYHTHIBAIOTCS B HAMPABJEHHH «TMPOTHB YaCOBOH CTPEJIKHY

or och Ox [0 NpsMOL.) i
¥ pasteriue npamol ¢ yeao8olm KOIpuyuermos UMEeT BIJ

) y=kx—+b, (1.7)
rie k— yraosoit KospdHUHEHT; b — OTpe3oK, OTCEKaeMblii ei0 Ha
oci Oy.

* YpasheHue Biza
Ax+By+C=0, (1.8)

rie A n B ogHoBpemeHHo B HyJb He obpawaiorest (1. e. A2+
~+ B* =~ 0) HasbiBaetcs o6uum ypasrenues npasoti. Yacthele cayyan

STOT0 ypaBHEHHS:
1) Ax+ By =0 (C = 0)— npsamas, npoxojswiasi yepes Hagajo

KOOpAHHAT;
2) Ax+C=0 wm x=a, rge a=—.% (B=0, A+ 0)—

npAMas, napajnensbHas oci Oy;
3) Avx=0nm x=0 (B=0, C=0)—ocs Oy;

~4) By+C=0 wm y=>b, rre b=-—% (A=0, B+0)—

npsmas, napannenshas ocn Ox;
5) By=0 nm y=0 (A=0, C=0)—ocb Ox.
Y pagHenue npamod 6 ompesxax:

x Y
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The @, b— ATHHLI OTPe3KOB, OTCEKAaeMbIX HAa OCAX KOOpAHHAT,
B3ATHIE C COOTBETCTBYIOUMMHM 3Hakamu. EcCaM @ WM b orpuua-
TeJbHO, TO 3TO 3HAYHT, YTO NpAMas NepeceKaer, COOTBETCTBYIONULYIO
OTPHLATE/BHYIO MOMYOCh.

Ecnu npsvas ve napamiensia ocH Oy (7. e. B#0), 1o ee
ofliee ypaBHEHHe, pa3pelliass OTHOCHTENBHO Y, MOMKHO TpHBECTH
K YDaBHEHHIO C YIJIOBBIM KO3((HLUHEHTOM:

y=kx+ 0,
A Cc
rpe k—_T, b———‘F.

Ecqn mpsmasi He npoXoiuT uepes Hayano KOOPAMHAT (T. e.

C < 0) u He mapa/ienbha HH OJHOH U3 KOOPAMHATHBIX OCeH, TO ee

ofiiee ypaBHEHHE NyTeM Aesenns Ha — C MOXHO NPHBECTH K ypas-
HEHHIO B OTpesKax
Ax By x
=gt == Liraet
‘ (8] C
—b=—%

Mpumepst -

1. Hanucars ypasmenne npsMoli, mapasenbHoii GHCCeKTprce
NMepBoro KOOPAHHATHOrO yria M orcekaiomefi Ha ocH Oy OTpesok,
PaBHbIl YeTHIPEM eJIHHHIAM.

Vckomast npsvas, Kak H OHCCeKTpHCA NEPBOTO KOOPAHHATHOTO
yraa, obpasyer ¢ ocbio Ox yrom « = 45°, nosromy k= tg45° =1,
lloxcraBnss B ypaBHenne y=kx--b 3sHaueHuss k=1 u b= 4,
NONMy4HM HCKOMOE YpaBHEeHIe y = x -+ 4.

=l,

o<

Tle a =

i
f >
9| 13
N 0
3 f.’ (I%) 3

w2
A

=
NS
Y(
w
=
L

Mo

-
_2/ 2yi~5.—.0 ‘
3

% Punc. 1.6

2. Tlocrponts npsmbre:
) y=3x+2 2 8r—4y=0,3) 5 ——=1; 4 2%—3=
=0; 5 2y45=0.

=25~ 0
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Jlag nocTpoeHHs TpsMOi AOCTATOYHO BHIGPATh ABE €€ Mpopg,
ponbHble TouKi. KoopAHHAaTHl 3THX TOYEK HAaXOAAT U3 YpaBHenyg
npamoit. OfHOH H3 KOOPAHHAT NpPHNHCHIBAIOT Ji0GOE SHaYeHye
TOPjA JIPYrasi OHOSHAYHO OMNpeJieJIsieTcs ypaBHeHHeM NPSAMOH.

Tlocrpoum npsmyio y = 3x + 2. B ypaBHeHUH NPSIMOH IOJOXKyy,
x=0, Torma y=3-042, y=2. Honygnmu touxy M(0, 2). ITy.
narag x=1, nomysm y=>5. Bropas Touxa N(l, 5). Crpopy
Toukn M, N u uepes Hux npoBoguM mpamyio (puc. 1.6).

Tocrponm npsmyio 3x — 4y = 0. Tax kak kospduunent C = ()
TO MpsMAst NPOXOJHT Yepe3 Hayao KOOPAHHAT. ITO MOXKHO Iomy.
uNTh M HemocpexcTBenHo: monaras ¥ =0, moayyaem y = 0. Ilo.
J0KHM ¥ =4, Torma 3-4 —4y =0, oTKyga y = 3; BTOpPas TOuKa
L (4, 3). TIpavas, npoxojsmias gepes TOUKY L M Hagano KOOpZMHar,
SBIAETCA HCKOMOH.

X
Vpasrenne %—% = 1 MoXHO mepemicaTh B BuJie & + —_12 =

= 1. 310 ypaBHenue npsmMoii B OTpe3kax, npHueM @ =5, b= — 2,
Orxnageisast stH otpeskn, nonyquM Ttouki P (5, 0), Q (0, —2).
Uepes Touki P-u Q mpoBOZHM MPSIMYIO.

Ypasrenite 2x — 3 =0 nepenuwem Tak: x = % dta npsivas

napannejbHa OCH Oy H oTcekaer Ha ocH Ox OTPE3OK, paBHblﬁ o

‘cnpasa ot ocH Oy,
Ipamas 2y +5=0 nm y=— %napamenbﬂa ocu Ox, orce-

. 5
KaeT Ha ocH Oy OTPE3OK, paBHBLL —» Kausy or ocu Ox.

3aMeuanne Jna HaxOKIeHHS KOOpJIHHAT TOYEK H3 YPABHEHHST TPSMOIl
MOXHO NpHAaBaTh Ni00ble 3HAYEHHS X HIH Y, a MOTOM H3 YpaBHEHHSI ONpPenesHThb
y uan x. (Hanpumep, ecnmn x = — 2, To aas npamoit y =3x 42 y=—4 ,ecan
y=—1, 10 x=— 1) l'eomerTpryeckn 5TO O3HAYaeT, YTO NPAMYIO MOKHO TIO-
CTPONTb N0 JHOOBIN ABYM €ee TOYKaMm.

3. Toctpouts mpamyio 3x—4y—12=0. Tge mexar Touxm,
Ana KoTopix: 1) 3y —4y—12> 0; 2) 3x— 4y — 12 < 0?

Uro6ht TIOCTPOHTL TNPSIMYIO, JOCTaTOYHO (DPHKCHPOBATH JBE €€
npoH3BosbHbe ToYKH. ITycTs, Hanpumep, x; = 0, Torga

3-074y— 12=0, —4y;—12=0, y, = —3.
onyunmi touxy M, (0, — 3). Ilosoxmm ¥, =0, Torna
3, —4.0=12=0, v, =4.

Bropas touka M, (4, 0). Iloctponm Touki M, it M, TpOBEJIEM
uepes HHX mnpamyio. Ilpamas MM, u 6yxer uckomoii (puc. 1.7).
Boabnewm Tpit Touki mockoct Ny (g, 4), Na (Yo, 42) My (Yo Yo,
N3 KOTOPHIX TOUKAa M, mexxur Ha npamoii 3x—4y —12 =0,
a ToukH Ny W N, mo pasmble ctopomit or mee. Tak Kak Bce TpH

TOYKH HMEIOT OJHY H Ty Xe a6cuuccy, TO OHH JIEXKAT Ha HpﬂMOﬁy
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nepneHaukyaspHoii ocu  Ox. Ilyete ans  ompefesieHHOCTH
Yy < Yo < Yo, T. € Ny JEKHT «HUKE» MpsAMOH, a N, — «BbIILIe).
IMoacrasnss KOOPAHHATEI S5THX TOYEK B YPaBHEHHe MPAMOH Haizem:

3xo—4yy—12=0;

3)(0— 4!/1_ 12 > Or

3x,— 4y, — 12 < 0.
Takum o6pasom, ecii Touka N, JEXHT BhIUE MPAMON 3x—
—4y— 12 =0, TO NpH MOJACTAHOBKE €€ KOOpAWHAT B 3TO YpaB-
HEHHe MOJyYyaeM OTPULATEJbHOE YHCHO; s TOUKH Ny, Jexamien

Y

0l 1 224 N

M
-2

7"’: Puc. 1.7

HIDKE 3TOH INPAMOIf, — NMOJIOKUTENBHOE UHCJIO. O6paTHOe TaKKe
BEpPHO.

CrezoBarenbHO, A/ TOYEK OFHOH MOMYIJIOCKOCTH, onpenese-
moit mpamolt 3x —4y—12 =0, umeem 3x—4y—12 >0, pna
TOYEK BTOPOH NOMYMJIOCKOCTH 3x — 4y — 12 < 0.

Sameuanne. Tlocnennee yTBepiJeHHe BepHO AJs M0G0l npsiMoit. [lpa-
Masi Ax 4 By -+ C=0 peant nJocKoCTb Ha JBe MOJYMJIOCKOCTH, A TOYEK
onuoit u3 Hux Ax—+-By+-C>0, nna Touex npyroit Ax -+ By C <0. Tlpu-
uev, ecau B ypasHennn mnpamoit C<<0 u Ax; + By; +C <0, To Touka
M, (x;, y1) M HauajoO KOOPAHHAT JIeXaT IO OAHY CTOPOHY OT MpSIMOIL ecau

C <0 u Axy, + By, +-C >0, 1o Touka M, (xg, y,) ¥ Hauano KOOPAWHAT pacmo-
JIOMKEHBI MO Pa3Hble CTOPOHB! oT mnpsiMoit Ax + By -+ C = 0.

4, Onpepenuts napamerpel 2 u b mpsmbix: 2x - 5y — 10 =0,
3y+7=0;, 4x—9y =0.

PaspemnB nepsoe ypaBHeHHE OTHOCHTENBHO Y, MOJYYHM
y=—%x—{——152 HITH y=—%—x+2.
CpaBHUBasd 3TO YpaBHEHHE C YpaBHeHHEM Y = kx - b, Haxopum
by=—, by =2.
Paspemms fpa Apyrux ypaBHEHHS! OTHOCHTENBHO Y, TOJIYYUM:
it

y=——:75-, oTKyma Rk, =0, b2=—T;

y=%x, OTKyJa k3=—;—, b3 =0,
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5. Haiitn otpeak, oTCekaeMble Ha OCIX KOOPAHHAT NPAMbIMy.
Tx4+2y—14=0; 2xr—3y—6=0; 4x+ 5y +8 =0..

Pasfienn nepsoe ypashenue Ha 14, BTopoe Ha 6, TpeThe Ha —g
1l MepeHecem CBOGOAHbIC YieHb! B mpaBble yactH. CpaBHHBAA mony.
ueHHble ypaBHeHns ¢ ypasHeHuenm (1.9), HaxoZuM COOTBETCTBEHHg,

Tt =l o= b=Tig+L=La=38b==2

8
X y _
st gL a=—5G=p
’ F
3ameuanne B nocrenwen cayyae mnocie JeieHHs Ha —8 monyumy
X 5y
;) + =g 1=0. '

YroGbi onpexennts @ # b, AaHHOe ypaBHeHHe HYMHO NPHBECTH K BHAY YpaBiie-
uua (1.9), 1. e. nanucath ero Tak, yToGbl B MpaBoil yacTH Oblia eAHHHUA, Nepsoe

CJ1araeMoe JeBoii WaCTH B YHCJIHTeJe COJEpIKano TOJbKO ¥, BTOPOE — B HHCII-
Te/1€ TOALKO 4.

6. Ianer Touxn L{—6, 0) u N (0, 8). Yepes cepennny orpeska
LN nposectn mpsmyio, orcekaiowyio Ha ocii OX OTPe30K BTpoe

Gombunii, uem Ha ocu Oy.
Onpepensisi koopauHars! cepefiitbl oTpeska no gopmysam (1.3),

nonyuimM Touky M (—3, 4). YpaBHeHne mpsAMOH HUIEM B BHJE

X /.
e

Io yenosmio a = 36, CnénosareinbHo, ypaBHEHie NpHMET BHJ
x yira"
wte =l

Jns onpenenenst b ucnonb3yeM YCJOBHE MPOXOMCIEHHS HCKOMO
TpsiMoii - uepe3 Touky M(—3, 4). Tax kak Touka M JIEXKHT Ha
HCKOMOIf MPSAMOIf, TO ee KOOPAHHATE! YHOBJIETBOPSIOT YPaBHEHHIO
TnpaMoi, T. e,
3 4
—mty =l
otkypa b=3. Tlogcrapnas s10 sHaueHne B paBeHCTBO a = 30,
nonyunM a =9. Takum o6pasoM, ypaBHeHHe HCKOMOIl npsMoil
BaIHIIETCA TaK:

—;—4—%:1 wi x4 3y—9=0.

3agaun

1. Hanicath ypaBHeHns mpsmblx, mapaiienbHEIX GHCCEKTpHICE
BTOPOr0 KOOPAHHATHOrO yria H orceKawomux Ha ocH Oy OTpesKH

bi=3, bly=—14, b=
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2. CocraBuTh YpaBHEHNS NpPAMBIX, OTCEKAlOWHX Ha ocH Oy
OTpe3oK b =2 u Hak/oHeHHbIX K ocH OXx COOTBETCTBEHHO IOJ
yraami a; = 30°% @, = 45°, a3 =0, a; = 135°

3. Hamucate ypaBHeHHs NpsMBIX, NPOXOASIIHX 4Yepes Hayamio
KOOpAMHAT 1 oOpasyiowux ¢ ocblo Ox COOTBETCTBEHHO  YIVIbi
ay = 30° a, = 45° ay =60° o= 135°.

4. YpaBHeHUS TpPAMBIX:

3Bx—y+2=0; 4x+2y—5=0; 2x+ 7y =0;
3y—8=0; 5x+9=0
TIDHBECTH K BHJY YpaBHEHHH C YIJIOBLIMH KO3((HLUHEHTaMH.
5. Haiitn yrabl, o6pasyemble NPAMBIMH:
Xx+y—2=0, x—y+5=0; 2y—3=0; 4x+7=0;

3x—2y=0
¢ oceio Ox. .
6. Haiitu orpesku, oTceKkaemble Ha OCIX KOOPAHHAT NPAMBIMI:
X Yoy Yo x .
]) T‘}'T“ ’ 2) 5 2-11
3) 2x 4+ 3y—6=0; 4) 3x—2y+12=0;
5) y=4x—2; 6) y=6—3x.

7. TlocTpOHTHL TIpSIMBIE, 3aJaHHEIE YPABHEHHSIMH:
y=—2x-5 L;——;—: 1; 2x—3y 46 =0;

4x 4 5y —20=0; 3x—T7y=0; 4x+ 5y =0;
5x4+9=0; 3y+5=0.
8. Buluncanth muOmMAAb TPEYrOJbHHKA, SaKJIOYEHHOTO MEXIY
OCAMH KOOpAMHAT M NpsAMOH 2x + 7y — 14 =0.
9. Iluaronanu pom6a, pasuele 10 u 12 epununam, npuHATH 3a
oci koopauHar. HaiitH ypaBHeHHsi CTOpOH poMOa.
10. Kakas pomxHa ObiTh 3aBHCHMOCTb MeXAY KodddHiieHTamMu

X l/
a u b, uroGel npsamas —- +—b’_ =1 6bla HakioHeHa K ocu Ox

noj yrioM ¢ = 45%

11. IMpu kaxux snavennsx C mnpamaa 2x+3y+ C =0 or-
cexaer Ha ocu Oy orpesku by =4, by = —6?

12. Haiitn suauenusi B, npu Kotopbix npsaMas 2x + By—6 =0
o6pasyer ¢ ochio Ox yruibl ¢y = 45°, ¢, = 135°,

13. Tlpn  kakux sHaueHusx A mnpamaa Ax -5y —40 = 0-
OTCEKaeT Ha KOOPJAHHATHBIX OCSX PaBHbIE OTPE3KU?

14. Onpepenits nmapamerp b, NpH_KOTOpoM mnpaMas Y = 2x -
-+ b orcekaer Ha ocu Ox OTpe3ok a = 3.

OTBeThl

5 3
Ly=—x+&y=—x—iy=—x+3ﬂ2y=Z;x+z Yy
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—x42 y=92 y=—x+2 3 31/—1/?;:0, y=x y=V—3';. y=—p

4 y=3x+2 y=—2x+'—2'. y=—-7—-x.y=T.x=—-5—‘ 5 a =
3

= 135°, 2, =45° a3=0, 2, =90° as=arctg—2—.6.‘ ) a=4 b=3

Na=—2 b=5 3 a=36=2 4)a=—4 b=6; 5)a=-§—,b=—2;

X / X Yy X
6)a=2b6=68 §=7 ks 911-9-_5""—6/‘:1'—?"'_6":1'—?‘

_%=1, %-%:1. 10.a=—b6 1. C,=—12, C,=18 12 B —
=—9 B=213 A=5 14 b=—6.

1.3.2, Yroa memay ABYMS NpsMbIMH, YCAOBHA MAPAMAENLHOCTH M nepoeHAHKyAap.
HOCTI npaAMLIX, [lepeceyenie AByX MpAMbIX

Tanrenc yrna Mexny ABYMs MpPSIMBIMH:

y=rlyx +by; (4)
Y =lyx + b B)
onpesensercss opmyJoit
Ry — Ky
tgo = 'lf{-—kl/:z' (1.10)
Yenoue napannensHoctd npsmbix (A) u (B) umeer Bux
| b=k (1.11)
a YCNOBHE HX NepreHAHKYNAPHOCTH
1
by = — (1.12)
Eci npsvible 8afanbl ofwuMH ypaBHeRHAMH:
Ax+By+C =0 ©
A+ By +Cy =0, (D)
TO TAHTEHC YIVa MEXAY HHMH BHIYHCJISETCA N0 (hopmyJie
= GB—48 (1.13)

ey =Za T B
Yenosie mapamensocrn npamsix (C) 1 (D)

A %, (1.14)
2
Ycaosue HX nepnemumynﬁpﬂocm

AyAy + BBy = 0. (1.15)

Jns HaxoXZIeHHs OGWHX Touek npambix (C) u (D) HeoGxoxumo
PeWHTb CHCTEMY YpaBHeHHil:

Ax+By+Cy =0
A iegiciZo) (1.16)
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TNpHYEM TpH

A B 11
2,7 B (1.17)
HMeeTCs1 €AUHCTBEHHAsA TOYKa ICpPEeCedYeHHsd, NpH
R A | 1.18
e : ai18)
npsiMble He HMeloT ofmwiell TOUKH (OHH NapajuielibHE), NpH
A _B _G
An_ G (1.19)

NpsiMBIE HMEIOT GeCKOHeYHOe MHOXKEeCTBO OOmHX ToueK (OHH COB-
najaior). =

IMpumepst
7. Haiitn yron mexay npsiMbIMH:
y=-——§—x+3; y=—;~x+%.
TMoacrasnaa B gopmyny (1.10) sravenns k; = — %, ky= ~'3—,

TIOJTY 4 HM

tg‘?= W =T__9= 1,‘(? =45°.
oo T) 5
8. Haiitn yron Mexny npsmbiMu:
6x+8y+5=0;, 2x—4y—3 =0.
Toneayemess opmyaoit (1.13). Tlopcrasnas B Hee SHaueHns
A, =6, B, =8, A,=2, B, =—4, naxogum
6(—4)—2-8 —24—16  —40

Be=FoFs—a = = ——m = > ¢=arclg2.

3amevanne knpumepan 7 u 8 Popmysn (1.10) u (1.13) onpepe-
JI0T TAHFEHC ONHONO M3 JIBYX YIVIOB MEKAY TPSMEIMH, CYMMa KOTOPBIX paBHA
180°. Mensis HyMepaumio NpsAMbIX, MOJYYHuM BTOPOE SHAYEHHE JJI TaHreHca
yryia, OT/HYAIOULeecs OT Nepporo ToJbKO 3sHakoM. Ecau B mpumepe 7 cumntarh

2 3 2
BTOPOIl NpAMYIO § = — 5 ¥ -+ 3, Torna ky = ) ky= —E INo dopmyse
(1.10) naxonmm, uto tg¢ = —1, orkyna ¢ = 135°. (Cpenaiite yeprex.)
9. YxasaTh, KaKie M3 CIeJyIOMHX MPSAMbIX:

1) 3x— 15y 4 16 = 0; 2) 3x+4 15y—8=0;
3) 6x—30y + 13 =0; 4) 30x+ 6y+7=0
napanneNbHbl U NepneHAHKYIspHbL.
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[lepsas 1 TPeTbA NPAMbIE NapAMIENbHE, TaK Eax_(_ Blngon;lme:ce
yeroswe (1.14). B camom gene: Ay =3, 5y = I
' 3 1.8 _—15_ 1, A _ B

A . M T
B, =—30; A—:=T='2" B —30 2'4 B
Tpets 1 weTBepTass NpsMble MepreHIHKYMADHbI, HGO BbIIOA
nsercs yeaosne (1.15). [leficTBHTENBHO,

Ay + BB, =630 +(—30)6 = 0.

TlepBas n uerBepras mpsiMble TakXKe MepneHAHKY/IADHEL

3amevanne l. Ycnosme (1.14) osnauaer, uTO eCi . np;x;;f,;?i ng“a;’rg
JeJbHE, TO KOSPOAUAENTH NpH TEKYIIHX KOOPALHATAX OAHOM :gmeﬂm o
TIOAYYHTL B3 COOTBETCTBYIOMIHX KOS(HLHEHTCB APYroOi myTeMm ymM g
Olf0 H TO Xe uHcso. Hanpmmep, Kos((AUHEHTH mepBoii NpAMO

1 . - o
YMHOKEHAEM Ha —5- Kos(ipnilHenToB Tperbedi npsivofi, ¢ ApYroii CTOPOHB, 30-

it o it yMHO-
HuAeHTH TpeThefi mpaMoli MoAyveHs H3 KO(GHIHERTOB mepBoii npAMOil Y
HelneM Ha 2.

3amevanne 2 M3 yonosus (I.15) BhiTekaer, 9To ecam mpsmble Hraxe;c:g::
AHKYNSDHB, TO KO3((HIHEHTE! NPpH X H ¥ OfIHOIl 3 HHX nonyqaror?:{ 7 o
BETCTBYIOMUX KoS(HUHEHTOB Apyrofi mepemenoli HX MecT nnnﬂugﬂe .E;x——Ay{-
ofioro 13 Kosuunentos. Hanpuvep, npamsie Ax +- By + & =0,
€1 = 0 nepnennakyaspus,

10. Boincants niowans TpeyrombHuKa, CTOPOHBI f(OTOpOl’O
IEXAT HA NPAMBIX, 3ajaHHbIX YpaBHEHHSIMH:

£=3y+11=0,5¢4+2)—13=0; 9x+7y—3=0.

0
Hckomyio nnomage suuncmm mo dopuyie (1.4), ana wer
Bhauane Haiiiem Koopunarsl BEpIUHH TpeyrosibHHKa.

Pemas cucremy ypaBHeHHi

¥—3y+ 11 =0;
5¢42y—13=0, )

Haxomnm sepumny P(1, 4).
Pemas cucreny
5¢+ 2y —13 =0; }
9+ 7y— 3=0,

Toaydnm Bropyio Bepuinny Q (5, —6).
Hakonen, 13 cuerens:

¥—3y+ 11 =0;}
9.\:+7_1/— 3=0

TOZyduM: Tpethio Bepuiiny R(—2, 3).
G nomomeio opyyast (1.4) Haxommw, uto S = 17 kB, en.
I1. Yepes Toyxy M(l, —2) nposectn npsamyio, napaiienb
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nyio npsMoit 4x--7y—3 =0, ®W npamyio, NEpreHAHKY.IAPHYIO
JaHHOIi TpsIMOI.
- YpaBHeHHe MPsMOIi, Napajyie/IbHOH JAaHHOH, HUIEM B Biije
4y +Ty+C=0,

rae C—noka HensseCTHbl Ko3(duuueHT (cM. sameuanne |1
K npumepy 9). Tak Kak HcKoMasi npsMasi NPOXOAHT Hepes TOuKY
M (1, —2), ToO KOOpAWHATBHI NOCJEAHEH JOJIKHbI YJOBJIETBOPATH
ypasHeHuio npsamoil. IloacTaBiss KOOpAMHATEI TOYKH B HCKOMOE
YPaBHeHuUE, NOJYYHM

4.14+7(—2)+C=0,
orkyza C = 10.
CnenoBaTesbHO, ypaBHEHHE HCKOMOH NPAMOH HMEET BHJ
4x 4+ Ty + 10 =0.
YpaBHenue NpsiMoli, NepreHUKYIspHOi JaHHOH, 6yIeM HCKaTh
B BHJE
Tx—4y+C=0
(cM. sameuanue 2 K -mpuMepy 9).

Onpegennv C M3 yCJIOBHSA, YTO MpsAMAas NMPOXOAHT YEpPes TOUKY
M (1, —2). TloxcTaBnsiss ee KOOPAMHATHL B YpaBHEHHE, TOJYYHM

7.1 —4(—2)+C =0,
otkyna C = — 15.

Takum o00pa3oM, npsAMasi, TNepneHAuUKYJspHass JaHHOH, HMeer
ypaBHenue

Tx—4y—15=0.

12. Haiitn pauHbl CTOPOH TpeyroJbHHKA M €ro BHYTpPEHHHE
yIJibl, €C/i H3BECTHO, YTO CTOPOHbI JIEXKAT HA NPSMBIX:

x—6y+5=0, 5x—2y—3=0; x+y—9=0.

Uro6bl BBIYHCIHTD JJIHHBI CTOPOH TPEYrOJIbHHKA, HEOGXONHMO
sHath ero BepunHbl. Hafigem ux. Pewas cucreMy ypaBHeHuii
NepBbIX ABYX NPAMbIX

x—6y-+5=0,
5x—2y—3=0,
noayunM Bepumny A(l, 1).
Cucrema ypaBHeHHiH INepBod H TpeThell MpsMOii
x—6y-+5=0;
x+ y—9=0
onpeiesiT Bropyio Bepmuny B (7, 2).



Us cicrembl ypaBHEHUH BTOPOi H TpeThel MpAMOH

5x—2y—3=0;J
x4+ y—9=0

Haxogum Beputry C (3, 6).
Ilo ¢opmysne (1.1) BbuHCASIEM JJMHBL CTOPOH:

AB=YT=IP+e—=1F=V37
BC=YB=TP+6—27=V3%;
AC=YB=TF+6—1F=)29.
Tak kak
AB? < BC* + AC?,
rae AB— HauGosbiiasi cropona, To TpeyroibHHK ABC octpo-
yro/bHelii (cM. mpumep 2 § 1.1).

Taxum o6pasom, HH OfIMH H3 BHYTPEHHHX YIJIOB TPEYrOJbHHKA
He SIBJIAETCH TYNBIM, a TN0TOMY HH OJHH H3 TaHreHCOB 3THX YIVIOB

He MOXET ObITh OTPHLATENbHBIM (tgap < 0, econ —12“— << 1:).

Tlepexonst K HaXOXKAEHHIO YIVIOB TpEYrONBHHKA, 3aMETHM, YTO
paccMarprBasi npsMble, Ha KOTOPHIX JIEXKAT €ro CTOPOHBI, H MOJb-
8ysch (opmymamu (1.10) mom (1.13), MBI IOJyYaeM TaHreHC BHY-
TPEHHEr0 HIH BHEIHETO yria NpH JaHHOH BeplIHHE (CM. 3aMeya-
Hile X npuvepam 7 u 8 Hacrosuuero naparpacga). Uto6el pasmuuuTh
STH YIIbl, 6YieM PYKOBOACTBOBATHCS CJEAYIOLIHMH COOGPaKeHHSIMIL
DopMyst (1.10) u (1.13) momxHH faBaTh AUIsi TAHTEHCOB BHYTpEH-
HHX YIVIOB He Go/lee OJHOTO OTPHUATEJBHOrO YHCMA (TaK Kak Tpe-
YTONLHUK HEe MOMXET CofiepikaTh Gosiee OAHOTO TYIOTO BHYTPEHHEro
yraa), Ecnn Tanrenc ofHoro W3 yrioB OKasajcsi OTPHUATENBHEIM,
HY2KHO MPOBEPHTL ABIISIETCS JH TPeYTOJbHHK TYNOYTOJBbHBIM (aHa-
JIHTHYECKH, C NOMOLIBIO HepaeHcTBA €% > a® -+ b7).

Io gopwyze (1.13) OTIpeJieJisieM TAHTEHCHI YIJIOB TPEYTOJbHHKA
(BHYTPEHHHX WM BHewmNX mMoKa HEH3BECTHO):

fgo = L(=2=5(—6 _—243 _ 28,
L5+(—6)(—2 5 12 17’
_ L1—1(—6 146 _
B = VT P P e
_ 51—1(—92 542 7
e =T =52 =5
Byxpami ¢, ¢, n 93 0603HaueHb! BHYTPEHHHE HJIH BHELUIHHE ‘YTJIbl
COOTBETCTBEHHO npH Bepumnax A, B u C. TakuM o6pasoM, TaH-
TEHC OHOTO M3 yrJOB OKasajcs OTpHUATENbHBIM. DTO O3Hauaer,
TO HJH TDEYTOJBHHK TYNOYTOJBHHIH, HJH YTOM (p ABJSIETCS BHELI-
HHM  yrmoM npr pepwrne B. IlockosbKy Bblle GbLIO MOKA3aHO,
470 TpeyronbruK ABC octpoyronbHbi, TO BepHO BTOPOE TpeJTo-
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Joxenue. MeHsas HYMepauuio MPsMBIX, MepeceKaiomuxcsi B Touke B

(mepBoit

Oyjem cuuTaTh

npamyio  x+ y—9 =0,

x—6y -+ 5=0), no dopmyne (1.13) nonyvaem

tgB =

1(—6)—1-1

—6—1 -7

I.T51(—6)
Tak xax tgo, >0 1 tges >0, 10 9y =

BHYTPEHHHX YTJIOB OMNpEJEJIEHB],

TabIHILAM.

! = 28
Otser AB=V37, BC=V32 AC=V729 tgA= 17"€B=T'

7
tgC=—3-

1—6 —
A Pa=

BTOPOH —

s =T
=~ =55

£ C. Tanrencw

BeJIMYHHBEI YrJ0B MOXKHO HaHTH No

7

3ameuvanne 1. Ilpn HyMepauasix NPAMBIX, NPOTHBOMOJIONKHEIX MPHHATHIM

371ech, Mbl NOJYYHAH Gl

28 7 7
tgp=—77 =75 t8p=—"7"

DTOT pe3ysbTaT He YNOBJETBOPAET YCJOBHAM 3Sajaud (ABYX TYMbIX BHYTPEHHHX
YrJIOB B TpeyroJibHHKe OHTb HE MOXeET).

3ameuange 2. B HEKOTOPBIX aHANOTHYHBIX 3aja4¥ax MOMKET OKa3aThCs

tg 71 <O gy <0, tg oy <O

Dror cayvail Halo OTGPOCHTL (TPEX TYMbIX BHYTPEHHHX YTVIOB B TDEYrONBHHKE
GuTh He MOXer). HyXHO H3MEHHTH HyMepaUHH Ha NPOTHBONOJIONKHLIE B KamAoii

nape NpsMBIX.

3ameuyanne 3. Ecim okaxkercs

tggr >0, tgp, >0, tgo; >0,

TO 1Y)XKHO NPOBEPHTD €lle, HET JN TYNOrO yrjia Cpein BHYTPEHHHX YIJIOB Tpe-

yroJibHHKa.

CJIH TaKoi Yroj HMECTCS, HYXKNIO H3MEHHTb HYMepauulo B COOT-

BETCTBYIOUIEIi Nape NpsiMbIX (onpeAe.rxmome LlaHHYIO BepuiHny).

3anaun

15. HaiiTn yrasl Mexpy npsiMbiMiz

2
1)[y=7x—7,
y=5x+9;
3 .
3)[y=—7‘*—2'
Tx+3y+5=
5 [4x—5y+2=0,
) 5y +4y—3 =0
x y
7)‘3‘, 7
- +tw=L

2|
4)[
6 {

=%x—3;
x—4y+7=0;

2x—4y 49 =0;
6x —2y—3=0;
6x—3y+5=0;
2x—6y—3=0;
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16. CocTaBuTh ypaBHEHHS NMPAMBIX, NMPOXOASAUIHX HEpes Havay_

KOODAMHAT, €CJH H3BECTHO:

1) npsmas napannenbHa mpamoil 2x — 3y + 5=0;

9) mepmeHuKyNApHa npsmoil y = 3x + 5;

3) o6paayer yron 45° ¢ mpsmoii y = 2x — 3.

17. Haiitu BHyTpeHHHE Yrilbl TPEYroJibHHKa, CTOPOHBI KOTOpgp,
JIEXAT Ha MPAMbIX: :

4x—3y+8=0; 3xr+4y+4=0 x—T7y+ 18 =0.

18. Uepea Touky mepecedenns mpambix 3x 45y —8 =
4x—Ty+3 =0 nposect MPAMYIO, MePNEHAUKYJAPHYIO Neprok
13 HIX, H MpAMYl0, Napalelbryio mpaMoi 2x + 6y —2.= 0.

19. Jlanwl fBe CTOpOHEl Mapaiienorpamma: X—y -4 1=
3¢+ 2y—12=0 u touka E (6, 4) mepeceyeHus ero AHaroHaej;,
Hanucats ypasHerns ABYX ApYrdHX CTOPOH Napasuiesiorpamma.

20. Haiitu gnuHsl CTOPOH H BHYTPEHHHE YTJIbI TDEYroJbHHKa,
CTOPOHBI KOTOPOTO JIEXAT Ha MPAMBIX:

4x—8y+7=0; 3x+2y—16=0; x—5y+4 6 =0.

Orsers
T ™ T T 3
Boor=—7 u=0 =7 4= =75 %6="73 ® 9=

n 1 1
=716 1) 2%—=3=0; 2 y=— 73 % ) y=—238x y="3 x 17.90,

45°, 45°. 18 b5x—38y—2=0, 2¢+6y—8=0 19. x—y—5=0, 3«
+2 —40=0 Ykaszauue OnpefesnTb TOUKY Mepeceyernss ARYX naumj;
CTOpOH, ABJAIOLLYIOCS OAHON H3 BepwHH mNapasijesnorpamva. Brtopas Bepumna
HaXOJUTCA H3 YCJIOBAA, UTO Touka E — cepefinHa oTpe3ka. Yepes oTy Bepmmny
npoBECTH MpAMble, napasienbhbie amuent 20. AB=05, BC=Y 13, AC=
— 17 17 17
=V%, tgd= o teB=—F teC=—

1.3.3. Ypasuenue npamofl, npoxonsuwell yepes fanHyio TOUKY B ZAHHOM Hampasae-
1, Mysok npameix, Ypasneune npsamofl, npoxoasiuteil yepes ase Aanubie TOYKN

YpaBHeHHe npaMoii, © mpoxojdulell 4epes  JAHHYI0  TOYKY

My (%, y;) B IaHHOM HanpapieHHH,
: Y—th =k(x—x), (1.20)

rie k=tga (a— yron, obpasyemuiii stoii mpsmoii ¢ ockio Ox).

Ecau B ypasuernu (1,20) cuntate, uto k npunumaer Bee geff-
CTBHTE/IbHbIE 8HAYEHHS, TO 95TO ypaBHeHHe OYIeT ypaBHeHIeM
NydKa TPAMBIX, T. €. COBOKYMHOCTH NpPAMBIX, IPOXOASUIHX 4epes
AAHHYIO TOYKY (LEHTP myyka),

YpaBHente mydka npsMblX, NPOXOAAUIUX Yepes TOYKY mepece-

YeHHA ABYX NpsAMbIX
Ax+By+-C =0
Ax+ By +C, =0,



HMEET BHJ

a(Ax + By 4 C) + B(Ax + By + C;) =0, (1.21)
rjpe a¢ u ﬁ anHHMalOT BCEBO3MOKHEIE ,D,eﬁCTBHTeanble 3HayeHuq.

YpasHerue NpsAMOIi, NPOXOAAWlel uepes zBe TOYKH M, (xy, ;)
H My (% Ya),

Y—th _ X—X% o
TR G b O TRl (1.22)
VYraoBoii Ko3(HIHEHT 9TOH NPAMOI orpefensercs QopmyJoi
Elly—ily
ki= o (X3 == Xy). (1.23)

3amevanme. Ypasaenue (1.20) He MOMET BhIpaKaTh MPAMYI0 MyuKa,
napasneabiyio oc Oy,

Mpumepnt

13, Hanucarb ypaBHeHHE NpPAMOIf, TNPOXOAAMIEH Yepe3 TOYKy
M(—2, 3) u napaieqbHOH GHCCEKTPHCE BTOPOro KOOPAHHATHOrO
yria.

Mckomaa mpsMasi, KaK H OGHCCEKTpHCA BTOPOTO KOOPAHHATHOrO
yrma, ofpasyeT C TNOJNOXKHTEJbHBIM HanpasienueMm oc Ox yron
o = 135°, mostomy k=1g135°=—1. Tak kak Touka M paisa,
TO Xy =—2, 4 =3.

Ypapuenie (1.20) npn k=—1, x; =—2, y; =3 npunumaer
BUJ,

y—3=—1[x—(—2), y—3=—x—2
L :
x+y—1=0.

14. CocTaBuTb YpaBHEHHE Ny4Ka MNpPAMBIX, NPOXONALHX uepes
touky M (4, —5). Cpexu nmydyka npsMbIX BEIODATh NpAMYIO, mapas-
neapHyio npsmoit 2x — 3y -+ 6 =0, n npamyio, nepnenpuKysp-
HYIO eii.

Tak Kak KOOPAMHATHI TOUKH M HSBECTHBI, T. €. Xy =4, y; =
= —25, TO ypaBHeHHe

.’/+5=k(x'_4)1

rme k MOXeT MpHHIMATh JIOGble JEHCTBHTENbHBIE  SHAYCHUH,
SIBASETCS YPABHEHHEM Myuyka MPAMBIX, NPOXOAAULIX Yepes Touky M.

Ilpu xaxzoM (UKCHPOBAHHOM SHAYEHHH k nonyuaem BrosmHe
onpejeseHHy0 MpAMYIO. Cpejii 9TOTO MHOXKECTBA TIPAMBIX Bbie-
pem Ty, KoTopas mnapasienbha IpsMOoH 2x—3y+6 =0, Paspe-
IHB roc/Ie/Hee ypaBHEHHe OTHOCHTRNBHO Y, MOJYduM

2
y=-74%+2

2 l‘ycak‘-A. A, 33 -



OTKYZA k=%, rje k— yrioBoii Koa(dHIHEHT XAHHOH Npsimgj;

Hckomas npamass Oyier Takie HMETb YIJIOBOH —KO3(dHIuey
2

k=

TogcTaBnas 370 SHayeHHe f B ypaBHeHHE NYYKa, Haxopyy
YpaBHEHHE HCKOMOIT MpAMOii:

y+5=%(x—4); 3y+15=2x—8

HJII OKOHYATEJbHO

2x—3y—23=0.
Tlpsivast, mepnenpukyaspuas npamoii 2x—3y + 6 =0, mony.
3
gaercs H3 YpaBHeHHs NydyKka IpH k = (aro 3HayYeHue k Hajj
1
JeHo W3  YCJOBHS TNEpHeHAHKYJAPHOCTH oy = —k—). Cieposa.
2

TeqbHo, BTOPAs IICKOMASl MPAMAsi ONpEENeTCA ypaBHeHHeM
3
Y+5=——(x—4)

AT
3x+2y—2=0.

(Pewenite sagaui mo OTHICKAHHIO MPAMBIX, MapAJVIEJBHBIX Il
TepNeHHKYAAPHLIX JAHHOH NPAMOH, CpaBHHTE C pelleHHeM Mpil-
Mepa 11

15. CocraBuTh ypaBHEHHss NpAMBIX, NPOXOASIIIIX Yepes cepe-
,l(l!?b[ CTOPOH TpeyrosbHika ¢ BepwHamun A (3, 4), B (3, 2),

— L9,

Cepepuinl cropon AB, BC, CA 0603HaunM COOTBETCTBEHHO
;e(p]es 30. E, F.Tlo dopumyanam (1.3) maxomum, uro D (3, 3), E (1, 2),

, 3)-

Hoacrasass B ypapuenne (1.22) xoopammatsl Ttouek D u E,
T. € sHayeHus x; =3, y; =3, x, =1, y, =2, Noayunm ypashe-
Hiie npsamoli DE:

y—3 _ x—3 y—3 _ x—3

W

2—3 1=-3 —1 2

i
x—2y+3=0.
Togcranoska koopaunar Touex £ n F B ypasuenue (1.22) npi-
BOAHT K COOTHOLIGHHIO
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JHIIEHHOMY CMEBICJIA, TaK KaK 3HaMeHaTesb NMPaBOH YaCTH OGpaTHJCH
B Hyib. HOo B JaHHOM ciyyae YpaBHeHHE MNpAMOH, INPOXOZAUIEi
yepe3 ToukH E M F MOXHO TMOJYYHTb H HEMocpeAcTBeHHO. Tak
Kak a6cuucchl Toyek E M F paBHbl eJMHHIE, TO OTpe3ok EF
6yner mnapanseneH ocH Oy M pacrosioxeH cnpaBa oT ocH Oy Ha
paccrosinu d = 1 or Hee. YpaBHeHue mnpsmoit EF Xak mnpsMoH,
napaisenbHoit ocu Oy u oTcekawomel Ha ocu Ox orpesok d =1,
HMEET BHJ

x=1mm x—1=0.

10 ypaBHeHHe (OPMALHO MOXKHO INOJYYHTH H C TOMOLIBIO
dopmyJst (1.22), ecaH CYUMTaTh, YTO COOTBETCTBYIOUIMH UHCIHTEb
TaKXKe papeH Hymo, T. e. x—1=0.

IMockonbky opAHHATEL ToueK D u F paBHBI TpeM, TO OTPe30K
DF 6yner mapamieneH ocH Ox W OTCTOATb OT Hee HAa PaCCTOAHHH
d = 3. CnepoBaTenbHo, ypaBHeHHe npsmoit DF, KaK napasuiesbHoi
oci Ox u orcekalomeil Ha ocH Oy oTpe3ok b = 3, TaKoBo:

y=3 um y—3 =0.

IMoansysick ypaBHenmeM (1.22) mnonyyaem TOT Ke peayJbTart.
B camom jene, IMOJACTaBJsisi B HEro KOOPAHHATBL ToyeK D u F,
HaXOHM

e =

1—3 3-8
OTKYAa

y—3=0.

3ameyanne Ecan npH TNOACTAHOBKE KOOPAMHAT TOYEK B YpaBHEHHE
(1.22) oaus u3 3Hamenareseil oGpamlaeTcss B HYJb, TO HCKOMOE ypaBHeHHe
noslyuaeTcs MPHPABHHBAHHEM HYJIO cooTBeTcTBYIomero uncanrens. (Oba 3suawe-
HaTeJisi ONHOBPEMEHHO B HYJb OODATHTBCS He MOTYT, TaK KaK 5TO O3HAUAIO Gbl,
YTO Xy = X, I/ = Yo, T. € UYTO TOYKH M; H M, coBmajaior, a HX, €CTECTBEHHO,
CUNTAIOT Pa3MHYHBIMIL.)

16. HanucaTh ypaBHeHHs CTOPOH H BBLICOT TPEYroJbHHKA C Bep-
wuHamu P (—4, 3), Q (2, 5), R (6, —2).

Hannmwem ypaBHenue croponsl PQ. IInst 3TOro NOACTABHM
B ypaBhenue (1.22) crenyiomne sHaueHus: Xy = —4, y; =3, X, =
=2, Y, = 5. [Tonyuaem

y—3 x+4
5—3 214
Hau
x 13
y=—5+-3-

I
113 3TOr0 ypaBHEHHS BBITEKAeT, YTO kpq =3~ TAe Yepe3 fepq 060-
3HaueH yrJoBoi Koa(duunent mpavod PQ.
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Uro6bl MOYYHTL YpaBHeHie mpamoii QR, HEOGXOXHMO n0xer,,
puth B YypaHenne (1.22) sHavemns: x; =2, Y =29, Yp=§
)

o =—2. Toraa nmonyumm

Han

y=— % X ]77-,
OTKYZa yrioBoil Ko3guunent npamoi kor = ———Z—.
Ananornynpiv 0GpasoM Haiifiem ypapHenne npsamod PR. Hwegy
—U2__33=%_‘2'y=—_;‘x+1’ .
OTKY I
kpg=—.

Beicora, onymennas us Touknm R (6, —2) Ha crtopony PQ,
onpesensercs ypasennem (1.20). B pannom caydae: x; =6, gy =

=—2 k=—3 (SHaqex-me k monyuero 13 yc/oBus NepreH Ky isp-

HOCTH JIBYX APAMEIX: &y = —%, ky = kpg = —;—) Hoacrapag

9Tl 3HAYeHHs B ypaBHEHIe (1.26), NOJYYHM
Y+2=—3(x—6) nm 3x+y—16 =0.
YpaHenie BhicoThl, onyumeHHOH W3 sepunHel Q (2, 5), ompe-

AGNSCTCS CNEAVIOWUMH JaHHBIMIE Xy = 2, ; =5, k=2 (TaK Kak
o

1
kPR=_T). HOACTHBHM nosyyeHHole 3HaYeHHs B ypaBHEHHE

(1.20), Torpa
Y—5=2(x—2), 2x—y-+1=0.

Ananoriuno waiinem ypasnenie TpeTbeli BbICOTLI:
4
Y—3=—(vr+4), 4x—Ty+37=0.

Sameuanne. Tpn cocrannenn ypasnenns npavoil, npoxoxsmiei uepes
,rfne AAHHEIC TOUKH, MOOYIO H3 HHX MOXHO CYHTATh MNepBOii (T. e nmelomeil
KOODAUHATHL Xy, ¥). Y6enurech B ToM, uro ypasnemus npavsix PQ, QR, PR
OCTalyTCH NPeRHHMI M Aua nHoii ymepammn Touek. Hanpnmep, npn cocrasie-
HHH ypanhenus npavoii PQ cuntaiite, uto %, =2, 4, =5, Xo = —4, 4o = 3.

17. Hanncats ypanenue npsvoli, npoxoasieii gepes Touky A
nepecederia npaMbix Sx—y-+10=0, 8v+4y+9=0, u na-
palieIbHol npaMoii X - 3y = 0 (he naxons ToukH M),
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YpaBHeHHe TyYKka NPAMBIX, NPOXOASUIHX Yepe3 TOuKy M,
B COOTBETCTBHH ¢ ypaBHeHHeM (1.21), umeer BHJ

@ (55— y+ 10) +-B (8x + 4y +9) =0
I
(548 x + (48 —a)y + (10« + 98) = 0. (A)

3amuceiBas ycsioBHe napasuienbHocTH (popmyna (1.14)) ana panxoro
cayyasi, MOJIyYHM y

5148  43—a”
RIS =

3 ’
otcioa .
_ 162 = — 203.
Moxno B3t o = —5, B =4. YpaBHeHue (A) mpH 3THX 3Ha-

YeHIAX MPHMET BHJ
Tx+42ly—14 =0 wm x4+ 3y—2 =0.

3anaun

21, CropoHbl TpeyroibHHKAa 3ajaHbl ypaBHEHHAMH: 77X — 6y -
4+9=0; 5x+42y—25=0; 3x+ 10y + 29 = 0. Haiitn koopau-
Hathl BePLIHH M YPABHEHIS BBICOT TPEYrO/bHHKA.

22. Jlan rtpeyroibHHK ¢ BepmmHamu P (—4, 0), Q(0, 4),
R (2, 2). Hanucatp ypaBHeHHS €ro MejfHaH.

23. Haust Bepunnst Tpeyronbuuxa: P (6, 0), Q(0, 6), R(—4, 4).
CocTaBHTh YpaBHEHHsI CTOPOH TPEyrosbHHKA, BEpIINHAMH KOTOPOro
SIB/ISIOTCA CEpPe/iHHBl CTOPOH JIAHHOTO TPEeyro/bHHKA.

24. HaiiTi TOYKy mepeceueHHsi MefHaH TPEYTo/NbHHKA C BepLIH-
Hamu P (2, 1), Q(0, 7), R(—4, —1).

25. Hanucarb ypaBHeHie NpPsMOH, NMPOXOAMIIEH Yepes Hayalo
KOOP/AHHAT H 'TOYKY MepecevyeHHss MEeAHAH TPeyroJIbHHKAa, CTOPOHb
KOTOPOTO Jiexar Ha MpPSAMBIX, 33JlaHHbIX YpaBHeHHAMH: y = 4y -+ 4;
y=—x-+4 dy=x+1.

26. Hafitn Touky, paBHOYJAA/NCHHYIO OT TPeX JaHHLIX TOYEK:
L4, —1), M@, 1), N9, 4).

27. Ha npsmvoit x — 2y - 2 = 0 HaiiTH TOYKY, paBHOYJA/EHHYIO
or touek M,(—2, 3), M;(2, —1).

28. Haiitn Touxy, cummerpuynyio touke M (5, 5) OTHOCHTELHO
npsmoit x 4 y—3 =0.

29. Haiira npoexuo Toukn M (—5, 4) Ha npsmyio ¥—y—5=0.

OtBeTHl

21 P(—3, —2), Q3. 5), R(7, —5), 6x+47y—7=0, 2—5y—4=0,
10k —3y —15=0. 22 3x—b6y+12=0, 3x—y+44=0 y=2 23 x—
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2 1) o5 5
—%43=0x+y—3=0 2F+5y—20=0. 24 N(—3> 3)' .
— =02 N(4 4. 2. N, 1). 28. N(—2, —2). 20. N2 —3)

1.3.4. Hopmaasnoe yrnnueuue npsimoil. Paccrosinne
OT TOYKH 10 npanoi

Hopsiaaeroe ypaguenue npsamoil umeer BHE (1,24
xcoso.+ysina—p =0, :
-
TAe p— JNiHA TEprenAKy/Apa, ONYLIEHHOro H3 Hauaid exgggju-
Hal Ha JaHHYIO NpsMylo; o— yrou, oGpasyeMblii STHM I€p
Kynspom ¢ ocbio Ox.
. e-
Paccmosnues or Toukn jo mpsMoit HasbiBaeTCs Muﬂamrlep"
AHKYJISIpA, ONYILEHHOTO H3 3TOH TOYKH Ha AaHHYIO npA i(;JIEETCﬂ
Pacetosnne ot Toykn M,y (%, yy) Ro mpsvoii (1.24) Bl
no Gopmye

d=|xcosa+ y;sina—pl. (1.25)
Obimee ypasHenne npaAMoii
: Ax+By4C=0 5
YMHOMEHNEM Ka HOpMHDYIOLIHIT MHOKHTE/b
1 (1.27)
=

SHaK KoToporo nporigonososken sHaky C, NPUBOAHTCS K HOpMalb:
HOMY Biigy

Act+By+C _ (1.28)
P VBB ’
aceTosne o moii (1.26) ompeae:
JIseTes ¢0PMYJ10|“1T Ol gl 0 P (
An+By+C | (1.29)

d: — =
]/A::_f_gz

Mpumepsr

18. Hamircary, YPaBlenne npsvofi, ecin H3BeCTHO, YTO paccTof

HHE €8 OT Hayana KoOpAuHaT pasHo /2 W 9TO IepreHJHKYJIAP:

ONYIIEHHBII pg Hee K
13 Hay COCTABJIACT C OCHI
an ana KoopAaHHAT,

Tlo YCI0BHIO  3anayy p=V72, «=45°, mnosToMy CcOS%=
—sing Y2 :
=M% ="~ Toncransn omyr swavemnss B ypasnerue (1.24)
noayynm

N2 B =
A.‘TH,Q_VQ.—_O,



OTKYAa
x+y—2=0.

19. OnpenenuTb AMHHY NEPHEHAHKYAPa, OMYMEHHOTO 3 Haya/a
Koopaunar Ha npamyi x—y 3 =0, u yrom, obpasyemblii 3THM
nepneHiuKyJsipom ¢ ocbio Ox.

YpaBHeHue NpsMOil NpHBEJeM K HOPMAaJbHOMY BHAY, AJIA Yero
HaiijleM HOPMHPYIOUIHII MHOXKHTeNIb. 13 ypaBHeHus npsMoil cliepyer,
yto A= 1, B=—1. Ilo ¢opmyne (1.27) nHaiipem

1 1
—VE+= Ve
YMHOXKAs ypaBHeHHE TMpPAMOH HAa HOPMUDYIOWHIl MHOXHTE/b

=

1
— — ——, TNOJYYHM
i V3 ¥
1 1 3
—_ X —= Y=\
Ve o Ve V2
OTKY A cosa:———l—, SinCL:-I—_, p=—3:. CiieioBarensHo
V2 V2 V2 ?
3
= ° = ——
o=135% p V3

20. Jlan Tpeyrombuuk ¢ BepumHamu P (0, 5), Q(—3, 1),
R(—1, —2). Haiitu pjiHy BbICOTEI, ONYUIEHHOH M3 TOYKH R.

3ajaua CBOJAMTCSA K ONMpEENECHHIO DACCTOSIHHA OT TOYKH R 0
npsivoii PQ. Hamumem ypasenne stoit mpamoil. Ha ocHoBamii
ypasuenus (1.22) nmeem

y—5 _  x—0 x y—>5

1—5 —3—0' —3 = —4

M
4x—3y -+ 156=0.

Paccrosinve Toukn R (1, —2) xo 370l npsMoil BHIYHCTUM MO
dopmyae (1.29)

g |41=30 45|
Vet o
CJXC}IOBaTeJIbHO, JJIMHA BBICOTBI paBHA 5.

3ameuanue Ory 3agaly MOXKHO GbLIO Gbl PEUIHTH W APYLHMA CrnOcoGa-
mu. Hanpumep, AJHHY HCKOMOIl BBICOTEI MOXKHO BBIYHCJITB, 3HAs MJIOWAfb Tpe-
yroasuuka PQR u pamny ochosannst PQ. DTa ke JUMHA OnpejesfeTcsl KaK pac-
CTosHHE MEXIy ABYMs TOukamH R m M, rae M—ocHOBaHHE BBICOTEI, OINYIIEHHOH
n3 Toukn R 'Ha ocHoBanue PQ. B cBoio ovepesb KoopaHHATHI TOYKH M MOXKHO
HaiiTH, pellas CHCTeMy ypaBHeHHil CTOPoHsl PQ H BbicoTel RM. (Pewmnte 3ajauy
YKa3aHHBIMH COCOGAMH H CPAaBHHTE C JIaHHBIM DELICHHEM.)
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21. Hamucatb ypaBHeHis GHCCEKTPHC YIVIOB, 06pasyeMbix ABYMg

TIepeceKaloMHMICS TIPAMBIMIL:
A+ By +Cy=0; A+ By +Cy=0.

TMycrs Mo (%, Yo)— (uKcHpoBaHHA® TOUKA GHCCEKTPHCHL Pag
cTosmHie dy 57O/ TOUKH A0 NEpBoil NPAMOI onpeAeanTes popmyqy

b= Ao + Bigo + Gy
1 -
Vai+ s
paccrosHie dy Jio BTOpOif npsiMoit — hopmy.oit
_ | A%+ Bup +Co
2 = .
Va3 + 5
Tak Kkak TouKa M, OIHHAKOBO YhaleHa OT CTOPOH Yraa, To
Ao+ Bio + Gy Asxo + Boyy - C,
. V 4+ 8 Vai+B
D10 pABEHCTBO HMeET MeCTo Aaf oGOl Touk:m M (¥, y) Gpe.
CeKTPICHI, MO3TOMY

Ax+ By +C _ | A+ By +Cy
V 43+ B Va+B f
HOC.'IEIIHee PaBEHCTBO MOXHO 3amHCaTh TaK:
Ax+By+C _ , Ax+By+GC,
VLB B Vaie = (1.30)
A+ B A2+ B2

TTonyyenHble ypaBHEHHS SIBJSIOTCS HCKOMBIMH.
22. Haiiti Touky M mepecedenus GHcceKTpic BHYTpEHHIX

yraoB Tpeyronbhuka PQR, CTOPOHBI KOTOPOro 3ajaHbl YpaBHe-
HHSAMH:

3v+4y 412 =0 (PQ)

4x+3y—12 =0 (QR);

3x—4y—12=0 (PR). -

Ha ocnosanmi doptyast (1.30) ypasuenus GHCCEKTPIC yriios
o6pasyeMbix ctopoHami PQ n QR, sanmuyTcs Tax T
+3y—12 | 3xt4y+12

]/4n+3a - V32+4a
4x +3y—12 == (3x + 4y -} 12),

HIH

oTcioAa:
4y 43y —12—(Br 44y -+ 12) = 0;
44 3y— 124 (3x + 4y - 12) = 0.
Taxum 00paso, ypaBHemns GHCCEKTpIC ceAylO{He:
XY—y—24=0; '
x+y=0,
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OnHo 13 3THX ypaBHeHuii GYJeT ypaBHeHHeM GHCCEeKTPHCHl BHYTpeH-
nero yryia Q tpeyroiibHika PQR, BTopoe — ypaBHEHHEM GHCCEKTPHCH
BHelHero yrya. Tak xax epiunasl P 1 Q JiexaT 1o OfHY CTOPOHY
OT GHCCEKTPHCH BHEMIHero yrsa @, TO NpH MOACTAHOBKE HX KOOp-
JIHAT B YpaBHEHIE 5TOH GHCCEKTPHCHI MOJMYYHM YHC/IA OJJHOTO 3HAKa
(cM. npumep 3). Bepwmnbnl P n R pacnosioXeHbl MO pasHEE CTO-
POHBl OT GHCCEKTPHCHI BHYTpPeHHero yraa Q, mosTroMmy NOACTaHOBKA
KOOpAuHAT TodeK P H R B ypaBHeHHe 3TO0ii GHCCEKTPHCHI Jaer
yHc/ia pasHbIX 3HAKOB. JIBa MOC/IEAHHX YTBEPKACHIS JAAIOT CMOCOO
OTIMYNTL OICCEKTPHCY BHYTPEHHErO yria OT GHCCEKTPHCHI BHENI-
HEro yrja TpeyroJbHHKa.
Haiinem Bepumnbl Tpeyronbhuka PQR. W3 ypaBHeHuii
3x+4y+12=0;
3x—4y—12=0
noayuaem P (0, — 3).
Pelasi cucremy YpaBHeHHil
Sx++4y+12=0;
. 4x+3y—12 =0,
naxonanm Q (12, — 12).
AnasiornysbiM 0GpasoM ompeeanm Touky R (3,36; — 0,48).
IloxcraBass xoopaunarer Touek P (0, —3) u R(3,36; — 0,48)
B ypasueHue x—y— 24 = 0, naxomum:
04+3—24<0;
3,36 4- 0,48 — 24 < 0.
TMonyuensl 4YHCNA OAHOrO 8HAKA, CJIEJOBATENLHO, YpaBHEHHe

x—y—24 =0 sBngercsi ypaBHEHHEM OHCCEKTPHCHI BHEIHEro
yraa Q. TlopcraBnsia KOOPAMHATEL 3THX K€ TOYEK B YpaBHeHHe

x -y =0, nmonyuum:
04 (—3)<0;

3,36 + (—0,48) > 0.
CnepoBaTe/bHO, YpaBHeHHe GHCCeKTPHCHI BHYTPEHHero yraa.Q rpe-
yroabuika PQR nMeer BiJ
£+y=0.

Ananornunsiv 06pasom HaliieM ypaBHeHHe GHCCEeKTPHCHI BHYTpeH-
nero yria R. Ha ocnosaniu ¢opmysst (1.30) ypaBHenus GiccexTpue
yrai0B, 06pasoBaHHbLIX npambivi PR 1 QR, 6yayr

4x 43y — 12 3x —4y — 12

=t

Ve 3 VE+E

orcioaa
' 4x 4+ 3y— 12 == Bx— 4y —12)
HIM
Tx—y—24=0, x—7y=0.

41






