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Frmaesa l

AHAJIMTMMECKAS TEOMETPUA
HA NMJIOCKOCTHU

§1

npﬂMoerﬂbele M NOoJiISpHbIe KOOPAMHATDbI

1. KoopauHarbl Ha npsmoii. JeneHue oTpe3ka B AAHHOM OT-
HoweHun. Touky M koopauHatHoii ocu Ox, uMelolLyto abcuuccy X, 0603HaualoT
yepes M(x).

Paccrosinue d mexny Toukamu M (x;) U My(xy) ocH npu J10GOM pacroJio-
YKEHHH TOUEeK Ha OCH HAXOJUTCS 10 (hopmyJie

d:|X2—X1|. (1)
[TycTb Ha npousBosibHOI NpsiMoil 3aaH oTpe3ok AB (A — Hauamno orpeska,
B — ero KoHel); Toraa Bcsikasi TpeTbst Touka C 9TOM MpsIMON AeuT 0Tpe3ok AB

B HeKOTOpOoM oTHolleHnu A, rie A = £AC : CB. Ecan orpeskn AC u CB nanpa-
BJIEHDBI B OJIHY CTOPOHY, TO A MPUIHCBLIBAIOT 3HAK <ILIOC»; eCJin Ke otpe3ku AC u
CB HarpasJieHbl B IPOTHBOIOJIOXKHbIE CTOPOHbI, TO A TIPUTHCHIBAIOT 3HAK KMUHYC».
Wubivu ciioBamu, A > 0, ecsin Touka C Jiexxut mexay Toukamdn A u B; A < 0,
ecsii Touka C JiexKUT Ha TIPsIMOI BHe oTpe3ka AB.

[Tyctb Toukn A u B sexar Ha ocu Ox, Torna koopaunata Toukn C(X), messi-
1eit oTpe3ok Mexkiy Toukamu A(x,) U B(xy) B OTHOLIEHHH A, HAXOAUTCS 110 Pop-
myJie
X+ Axy )

1+ A

B wactHocTu, npu A = | nosyuaercst popmyJia Uit KOOPAMHATBI CePeMHbI OTpe3Ka:

X

X

I=——. (3)
1. Tloctpouts Ha npsivoii Toukn A(3), B(—2), C(0), D(V/2), E(=3,5).

2. Orpe3ok AB 4eTbipbMsi TOUKAMH pas/e/ieH Ha NaTh paBHbIX yacteil. Haiith
KoopauHary GuKaiiei Kk A touku nenenust, ecimu A(—3), B(7).
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[ Ilyers C(X) — nckomasi Touka; Torna A = é—g = % CJiel0BaTe/bHO, 110
bopmyiie (2) HaxoaUM
|
A S+ 7
X= = =-1,re.C(-1). N
I+ A g 1 ’
4
3. Usecrunl Toukn A(1), B(5) — koHupl otpeska AB; BHe 9T0ro oTpeska

pacriosioxkeHa Touka C, npuueM ee paccrosinie ot Toukd A B 3 pasa Gosiblie pac-
crosinust ot Toukd B. Hatitu koopaunaty Touku C.

[ Herpyano yeranosuts, uto A = —% = —3 (peKkoMeH]yeM ceaaTh yep-
Tex). Takum o6pasom,
f=120 =7 rec(r). B

4. Haiitu paccrosiHue MexK/1y TOUKaMU:

1) M(3) u N(=5);2) P(=5,5) u Q(—2,5).

5. Haiiti KoopAMHATEI CEPE/IMHbI OTPE3Ka, €CJIH H3BECTHBI €0 KOHLIbL:

1) A(=6) u B(7);2) C(=5) u D(0,5).

6. Haiitu rouky M, cummerpuunyio Touke N(—3) oTHocuTesbHO Toukd P(2).

7. OTtpe3ok AB nBymsi TOUKaMH pasjiesieH Ha TPU paBHble yacTi. Haitn Koop-
JIMHATBI TOueK aesnenust, eci A(—1), B(5).

8. anbl Toukn A(—7), B(—3). Bue orpeska AB pacnonoxennl Toukn C
u D, npuuem CA = BD = 0,5 AB. Onpenennts koopauHatel Touek C u D.

2. MpsmoyronbHble KOOPAUHATLI HA nslockocTu. Mpocreiiwmne
sapaum. Eciy Ha MJ10CKOCTH 3a/1aHa MPsIMOYTroJibHas leKapToBa CHCTeMa KOOp -
Hat xOy, To Touky M 3TOi MJI0CKOCTH, UMEIOIILYI0 KOOPAMHATHl X U Y, 0603HAUaloT
M(x;y).

Paccrosiine d mexay toukamu M (x;y,) 1 Moy(xe; ys) Haxomuresi o op-
myJie

d:\/(xg_x1)2+(!/2_!/1)2- (1)
B uactHocTH, paccTosinde d 0T Hauasa KoopauHat 10 Touku M(x; y) omnpeneJsiercsi

1o opmyJie
d=ET P (2)

Koopaunarsl Toukn C(X; ), nensiiieil oTpe3ok Mexay toukamu A(x;;y,) u
B(x9;y,) B3aaaHHOM OTHOLIEHHH A (CM. I. 1), HAXOASATCS MO hopMysIam

x1—|—>\x2. _ Y, + Ay,
+x - YT T 3)

f =
B uactnoctu, npu A = 1 noJsyuaioresi hopmyJibl JIJist KOOPJAHHAT CePeIMHbI OTPe3Ka:

X, + X _ oyt
— 122; 7= 122. (4)

=
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Paccrosinue 10 Toukn M oT npsimoit y = —i Hall/1eM U3 MPOCTHIX FeOMeTpHue-
CKUX coobpazkenuit (puc. 1):

MN = MK+ KN =y + .
Tak kak ro ycsiosuio paBenctso MF = MN Boinosinsieres ais mo6oit Toukn M,

JiexKaled Ha HCKOMOK JIMHUH, TO YypaBHEHHUE 9TOM JIMHUK MOKHO 3aluicaTh B BUJE

uA _
2 N U ne
X+(y 4) =9+

/\./1<‘F HJIH

K| O > ) 2 1
__1 L
N y="7 R T

2

1 1
toit s

Puc. 1 T.e. y = x°. JIMHHIO, ONpPEeNseMyl0 ypaBHEHHEM
y = x°, naswisaor napatoaoi. M
39. CocTaBuTb ypaBHEHHE MHOXKECTBA TOUEK, TPOU3BEJICHHE PACCTOSHUI KOTO-
poix o1 Touek F,(a;0) u Fy(—a;0) ecTb nocTosinHas BeJMUMHA, pABHAS a°.
BosbmeM Ha HCKOMOH KpHBOIi ponsBoJibhyio Touky M(x;y). Ee paccro-
sinust o1 Touek: F(a;0) u Fy(—a;0) cocrasisiior ry = (/(x —a)® +y2, ry =

= /(x + @)% + 2. U3 ycaosus caieyer, uto r,ry = a’. [103ToMy ypaBHeHHE HCKO-
MOH KPUBOH 3aIULIETCs TaK:

\/()C—Cl)g—I-yQ-\/(x—+-a)2—+-y2 =d’
[TpuBeseM 910 ypaBHeHHE K PalliOHATbHOMY BHJLY:
(4 a* + y* — 2ax)(x* + a* + y* + 2ax) = a*,
(2 + %+ i))? — da2x® =

WJIK, HAKOHeELL,
2 2
-y)

Haiinennyio kpupyio naswipaiot 2emnuckamoi. M

(" + )" = 2a°(x

40. CocTaBuTb ypaBHEHHE JIEMHUCKATBI B MOJISIPHBIX KOOPIMHATAX U TOCTPOUTD
KPHBYIO.

[ B ypasuennn (1% + %)% = 2a%(x* — y*) (cm. npenbiayuLyio 3anauy) ne-

peiijieM K MoJisipHbIM KoopauHatam no dopmysam x = pcosf, y = psinf. Torna
TOJTy4HM

(p* cos” B + p*sin?0)* = 2a*(p’ cos* O — p’sin®B), wm p? = 2a” cos 26.

10 YpaBHEHHE JIEMHUCKATLI B MOJIAPHBLIX KOOpAWHAaTaXx.
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[TocTpoum KpuBylo. PaspelinB ypaBHeHHe OTHOCHTEJBHO p, HAXOAUM p =
= Fav2cos26. M3 Toro, uto B npaBoi 4aCTH PABEHCTBA CTOUT BOHHOMN 3HAK « &£ »,
a TaKKe M3 TOTO, UTO ypaBHEHHE He MeHsIeTCs [TpH 3aMeHe f Ha —f, 3aKJouaeM, 4To
JIeMHHCKATa CHMMeTpUuHa oTHocuTesbHo ocell Ox u Oy. Hccaenyem dopmy Jie-

mMHucKaThl B | uetBeptH, T.e. ipu p > 0, 0 < 0 < % [1pu 3THX 3HaueHusAx p u 6

umeeM p = av/2-v/cos 26. Herpyano yerano- Y,
BUTb, UTO € MOKET H3MEHSITLCS TOJILKO B [PO-

mexyTke ot 0 J10 % Takum 06pazom, coOT-
BETCTBYIOLIAs YACTh KPHBOI 3aKIIOUCHA MEKLY 0

TOJISIPHOI OChIO U JiyuoM § = % Ecau 0 = 0, >

10 p = av/2. C Bospacrannem 6 ot 0 10 %

BeJIMUMHA p yObIBaeT 10 sHauenus p = 0.
YuuTbiBasi coo6parkeHusi CAMMETPUH, M0-
crpoum nemunckaty (puc. 2). Puc. 2

41. CocraBuTb ypaBHEHHEe MHOXKECTBA TOUEK, DPaBHOYJAJIeHHbIX OT TOuek
A(l;1) u B(3;3).
[ TMycts Touka M npHHALNEKHT HCKOMOMY MHOKeCTBY; Torna MA = MB.
CoryiacHo hopmyJie pacCTOsIHUS MexK/y ABYMs TOUKAMH, HAXOAHM

MA=\/(x= 12+ (y— 12, MB=/(x=3)2+(y—3)

W ypaBHEHHE JJHHUK TPUMET BUJL

V=212 = /=32 + (g - 32
BosBenst 06e uacTtu nocJjie1Hero paBeHCTBa B KBajpart, MoJayudm
2 2 2 2
X =2x+1l+y —2y+1=x"—-6x+9+y —6y+9,

OTKy/1a ocJ1e MpUBe/IeH s TO0OHBIX UNE€HOB MTPUXOJUM K ypaBHeHHio x + y —4 = 0.
Hrak, HCKOMBIM MHOKECTBOM SIBJISIETCS TTPsiMast, KOTOpas, Kak H3BECTHO, CJIYKHUT ce-
peanHHbIM neprienankyasapoM K otpesky AB. M

42. Touka M paBHOMEPHO TepeMellaeTcs Mo Jyuy, BpallawlileMycsi paBHO-
MepHO oKoJio noJitoca. CocTaBUTb ypaBHEHHE JIMHMH, OTNIMCAHHON TOuKoil M, ecJin
B HauyaJ/IbHbI MOMEHT BpallaIOLIMHCS JTyd COBMAAAET C MOJSPHOH OChlo, a Touka M —
C MOJIIOCOM; MTPH MOBOPOTE Ke Jyya Ha yros # = | (oauu paguan) touka M ynann-
Jlach OT 110J1I0Ca Ha PACCTOSIHUE A.

[ ITockosbKy B HAYA/BHDIH MOMEHT BEJHUHHEL p U 6 DABHEI HYJIIO, a 3aTeM
o6e BO3pacTaloT MpornopLUHoHaIbHO BpEMEHH, HETPYAHO YCTAaHOBUTD, UTO OHH CBf13a-
HbI IPSIMOI PONOPUMOHATBHON 3aBUCUMOCTbIO: 7= const. Ho p=a npu 6 = 1;

a
T

cJie10BaTeJIbHO, L =

7 T.e. p = af. Kpusyio p = af Ha3bIBaIOT cnupaibio

Apxumeda. W
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