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Hexait Ha mutoiuH1 3a1aHO J1€KapTOBY cucTeMy KoopauHaT x(y 1 3a1aHO JEsKY
miHiro L. Byap-sika JiHIS — 116 TEOMETPUYHE MICIIE€ TOYOK, IO MAaloTh JCAKY
3arajbHy BJIACTHBICTh. AHAIITUYHHUNA BHUpa3 1€l BIACTUBOCTI, SK 3B'S30K MIX
KOOpJIMHATaMH X,y TOUYOK, IO JIeKaTh Ha JiHIi L, mpeacTaisie piBHSIHHS 3 ABOMA
3MIHHUMH X, V, 3aTQIbHANA BUTJIS SIKOTO

F(x,y) = 0.

O3nauennsn. PiBusuus F(X, y) = 0 HasuBaeThcs piBHsAHHsAM JiHil L (mipu
3a/IaHIl CUCTEeM1 KOOPJIMHAT), SAKIIO0 MOT0 3aJJ0BOJBHSAIOTH KOOPAUHATH X, V Oy/b-
SKO1 TOYKH, IO JICKHUTh Ha L, 1 HEe 3aJ0BOBHSAIOTH KOOPAMHATH TOYOK, IO HE
aexatb Ha L. ['oBopsaTh Takox, mo piBHsHHS F(X, Y) = 0 Bu3Hauae JiHifo L.

Bynp-sKy niHi0 L Ha TUTOMIUHI MOKHA MIPECTaBUTH piBHSIHHAM F(X, y) = 0, 1m10
BUpa)Ka€ 3arajbHy BJIACTUBICTb TOYOK TUIBKM III€T JIIHII 1 SIKE 3aJI0BOJIBHSIOTH
KOOPJIMHATH THX 1 JIMIIIE TUX TOYOK, 110 HAIEKATh IT1H JIHIi.

TakuM UMHOM, BUHMKAIOThH Bl 3a7a4l.

[To 3amanomy piBHsiHHIO F(X, Y) = 0 BU3HAUNTH BUIIISA JIiHIT L Ta ii BITaCTHBOCTI.
CknacTtu piBHSHHS JiHIi L 3a 3a7aHO010 3arajIbHOIO BJIACTHUBICTIO BCIX TOYOK IN€T
JHIi.

1. PigHAHHA npAMOT 3 HOPMATILHUM 6EKMOPOM

Hexaii 3amano Touky Mg(Xo, yo), 110 HAJEKUTH TpsIMiid JiHiT L, 1 BekTOp n = {A; B},
NepHeHANKYIApHUN 10 1i€i npsamoi (puc. 1). Cknactu piBHSHHS npsaMmoi L.
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BekTop N Ha3UBAETHCS HOPMAJBLHUM BEKTOPOM TIPSIMOI.

Bizememo Ha L noBuibHy (01kyuy) Touky M(x, ). OueBUIHO, IO BEKTOpU N Ta
MoM B3aemuo nepnenauxynspsi (N L MoM) Toxi i Tinbku Toi, Koau M HaNEKHUTH
L. 3rigHO 3 YMOBOIO MEPHEHIUKYISIPHOCTI BEKTOPIB, CKAISAPHUN JOOYTOK BEKTOPIB
n 1 MyM nopiBHioe HyneBi, To6to N MoM = 0 . Anie BEKTOp

MoM = OM-OMy = ry-r'vo
(r,> 1,0 — paaiycu-BeKTOpH BiIOBITHO TOYOK M 1 My) 1 nicTaeMo Take
PIBHSIHHSI:

(rm—Trm) =0 1)
PiBHsiHH# (1) HA3MBAETHCS BEKTOPHUM PiBHSIHHAIM NMPSMOI 3 HOPMAJIbHUM

BEKTOPOM.
3anumemo piBHAHHS (1) B koopauHaTHIN (popmi. OCKITIBKA BEKTOPU

rv— Mvo = {x-xo,V-yot, h = {A;B}, To (1) HaOyBae BUrIsA LY

A(x —xo)+B(y — y0) = 0. (2)
PiBHsHHS (2) Ha3WBAETHCS PIBHAHHAM MPSIMOI, 110 MPOXOUTH Yepe3 3aaHy
TOYKY i3 32JTaHUM HOPMAJILHUM BEKTOPOM.
3ayBa)kuMO, 110 SIKIIIO BEKTOP N = {A,; B} € HOpMaAJIbHUM BEKTOPOM

psIMOi, TO 1 OyAb-siKuit BeKTOp {AA4; AB} (A # 0 — 4YncI0) TaKOXK € HOPMATLHUM
BEKTOPOM JAHOI IIPSAMO].
2. 3azanvne pieHAHHA NPAMOT

3arasibHe PiBHSHHS MEPIIOTO CTeTneHs (JTiHIHE PIBHSHHS) 3 TBOMA 3MIHHUMUA
X, ¥ Ma€ BUTIIST

Ax + By+C=0,
ne xouya 0 oJIuH 13 KoeilieHTiB 4 1 B HE TOPIBHIOE HYJIEBI.

Teopema npo 63aEMHO 00HO3HAYUHY 8I0NOBIOHICHIb MIXMC NPAMOIO HA NIIOWUHI |
PIBHAHHAM Ax +By+C=0

1.bynp-sika npsiMa Ha TIOIIMHI MOXe OyTH Mpe/ICTaBlIeHa PIBHAHHIM
Ax + By + C=0.



2.PiBusans Ax + By + C = 0 ipu Oyap-sikux A, B, C (kpim BUnaakyA =
B =0) € piBHIHHAM NpsIMOT Ha TUIOIIHHI.

Jlocnioycennn 3a2anvH020 piGHAHHA RPAMOT

Posrisaemo piBHSHHS Ax + By + C = 0 i 1oCTiIMMO TOJIOKEHHS TIPSIMOT B
3aJIe)KHOCTI Bij KoedirieHTiB 4, B, C.

O)b) A0y
GO
AB0 /
x=0 BrOx=a
0 y90 @0 " x
Puc. 2

1) 4, B, C # 0 — mpsima 3arajibHOTO MOJOKEHHS 1 IepeTHHAaEe OOHABI

koopauHatHi oci. [Ipu y = 0, x=— 2 =a, T00TO (a, 0) — TOYKa MEepPETHUHY 3 BICCIO

Ox, ipux =0, y=— 2 =b, TooTo (0, b) — Touka mepeTuHy 3 Biccto Oy (puc. 5);

2) C =0;A4,B+#0; Ax + By = 0 — npsima MpOXOUTh Yepe3 MOYATOK KOOPAMHAT
(A0 +B0=0)(puc.5);

3)B=0;4, C+#0; Ax + C = 0 i Hopmanbuuii Bekrop n = {A;0},
NePIEeHANKYIpHUMA 710 oci Oy, a ipsiMa napanenbHa oci Oy. PIBHSHHS 1i€l ipsiMoi x

C C
=—z,a6o X = a. AnanoriuHo, sikimo 4 = 0, B, C#0; By + C =0 a6o y =_E

= b— npsma mapasnesnbHa oci Ox (puc. 2);
4)B=C=0;4+#0; Ax =0, abo x = 0 — piBHsHH: oci Oy,
A=C=0; B#0;By =0, a6o y=0— piBusiHHs oci Ox.

3. Kanoniune pisnannsa npamoi. Ilapamempuuni pienanns npamoi

Hexaii 3amano Touky Mg (X o), sika Haje:xkuTh npsmiii L, 1 Bektop S = {l; m),
napajienbHUN JaHii npsiMii. 3anucaty piBHAHHS L.
Bekrop S = {l; m} HazuBaeThcs HAPSIMHUM BEKTOPOM MPSIMOI.
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BizeMmemo Ha mipsimiit L noBinbHy TOuky M (X, y) 1 Bektop MoM. BexkTopu
MoM ={x-x,;y-vo} 1 S ={l; m} Oynyrs komineapuumu ( MM || S ) Toxi i
TUIBKH TOM1, KOJIM Touka M(x, y) HanexuTh npsiMiid. ToJl 13 yMOBH KOJIIHEApHOCTI
BEKTOPIB BUILUIMBAE, 1110 BIATIOBITHI KOOPAMHATH BEKTOPIB IMIPOMOPIIIiHI, TOOTO

X=X _Y—=Yo 3)
I m

PiBusiHHS (3) HA3UBAETHCS KAHOHIYHUM PiBHSIHHSIM NPSIMOi, 200 PIBHSIHHSAM
IPSIMOT, IO MIPOXOAUTH Yepe3 3a7aHy TOUKY 3 HalpsIMHUM BeKTopoMm S = {l; m}.

PiBasiaHsiM (3) Moske OyTH 3a7aHa Oy/b-siKka mpsiMa. 30KpemMa, SKIIO,
HANPUKIIA, BEKTOP S i mpsiMa nepreHauKysipHi oci Ox, 1o S = {0; m} i piBHSIHHS
(3) HaOyBae BUTIIATY

X=Xo _¥Y—=Yo
0 m

1o o3Havae: x — xo = 0, abo x = xy.

3ayBaxkennsi. Skmo Bekrop S = {l; m} € HanpsMHUM 17151 IpsiMOi L, TO 1 Oy/1b-
sskuii Bektop {Al; Am} (A # 0) Takox € HAPSIMHUAM BEKTOPOM ITi€T MPsIMOT.
VY dhopmymni (3) mpupiBHIOEMO PiBHI BITHOIIICHHS MapaMeTpPoBi t.
X—X —
0 ¢, Y=o ¢
I m

Hictaemo cucremy

a0o

X=X+t
-0 <t< 4o 4

PiBusiHHs (4) HA3UBAIOTHCA MApPAMETPUYHUMM PiBHAAHHAMM npsimoi. [Ipu
3MiH1 mapameTpa t Touka M(x, y) mepeMinryeThes 1o mpsmii L.



4, PigHAHHA NPAMOT 3 KYMOBUM KoehiyicHmom

KyTom ¢ Haxmity npsiMoi Ha3UBAETHCS KYT MiXk MpsAMOIo i1 Biccto Ox. [Ipuaomy
KyT (@ BiJIpaXOBYEThCS BiJ MOJATHOTO HampsMy oci Ox 10 TpsAMOi MPOTH
T'OJMHHHUKOBOI cTpisikH, Tak 110 0 < ¢ < 7 (puc. 3).

KytoBuM koedimieaTom K npsmMoi Ha3MBa€eThCSA TAHTCHC KyTa HAXHUJIy, TOOTO
k = tg ¢. Cxiactu piBHSHHS MPSMOI.

JIiis boro ckopucTaeMocs piBHSIHHAM (3), y skoMy umcia | i m — mpoekiii
HaIpsAMHOTO BekTopa S (puc. 3). Tomy

| = np,s = |s|cos(Ox,s) = |s|cosy,

m=np,s =|s|cos(Oy,s)s| cos(%—goj =| s|sine.
Otxe,
m_[s[sing _

= tgp =k (1 #0).
| |s|cose

. . m
Toni 13 (3) micraemo Y — Yo = I— (X — XO) abo

Y — Y0 = K(x —xo). ()
PiBHsiHHS (5) Ha3UBAETHCSA PIBHAHHAM MPSAMOI, 110 MPOXOAUTH Yepe3 3a1aHy
TOYKY 3 KYTOBUM Koe(iumieHToM. 3ayBakxumMo, 10 He Oyab-fKa NOpsAMa Mae
KyTOBH Koe(iieHT. Tak, SKIIo npsMa neprneHIuKyIspHa

. T T
OCIOXAZO),TOK}/T([):ElkzthHGICHye.

[lepeTBOpUMO PiBHSHHA (5) TaK:
y =yotke-kxo, ¥ =kx + (yo-ko).
[MTo3uauumo b=y, — kxo; mictanemo
y=kx +bh. (6)

PiBusinus (6) € piBHSHHAM NiHIMHOT dyHKIT. Akmio B (6) npuitasatu x = 0, To y =
b. Orxe, npsma neperunae Bick Oy B toumi (0, b) i yncno b e BemuumHoMO
BiJIpi3Ka, IKHii Bifcikae npsima Ha oci Oy. [Tpu b = 0 mictaemo

y = kx.

[e T— piBHSIHHA TPSIMO1, IO MPOXOAUTH Yepe3 MOYaTOK KOOPAUHAT.
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5. Pignanusa npamoi, uio npoxooums uepes 06i 3a0aHi mouku

Hexaii 3amano Touku My (Xo, Yo), M1 (x1,y1), Ak HamexaTh mpsmii L. Cxiractu
piBHSHHSA 1i€l npsmoi (puc. 4).

Bekxrop MgM; nexxuts Ha nipsimiit L 1, oToke, MOKHA BBaXKat, 1mo MgM; —
HarnpsiMHu BekTop npsimoi L. Tomy BukopuctoByemo dhopmyny (3). Maemo
s = MoMy ={x1 — X0, ¥1 - Yo}, Tak mo |=X; —Xo, M = y; —yy 1 migcTasisiroun B (3),
ICTAEMO

X=X _ ¥Y=Y¥o
= : (7)
X1=% Y1=Yo
PiBHsiHHS (7) — piBHSHHSA TPSMOT, 1110 TIPOXOIUTH Yepe3 JAB1 3a/1aHi TOUKH.
6. Pienanns npamoi y 6iopizkax Ha ocax

Hexait mpsima L mepernHae oOWIIBI KOOpJAWHATHI OCI, BIJICIKAIOYM HA HUX
BIJPI3KH, BEJIMYMHHU SKHUX BIAMOBIAHO mopiBHIOWOTE a # 0 1 b # 0 (puc. 4).
Cxutactv piBHSIHHS TpsiMoi L.

3a yMOBOIO HaM Bijomi 1Bi TO4YkH, 110 Jexkath Ha L: P (a, 0) 1 Q (0, b)
(puc. 4). Tomy BukopucToByeMo Gopmyiy (13)

x—a_ y-0 x-a_ vy X y

= ) — __+l:_
0-a b-0 -a b a b
Xy
~+2=1 (a#0,b=0). (8)
a b

PiBHsiHHS (8) Ha3UBa€eTHCSl PIBHAHHAM NPAMOI y BiIpi3Kax Ha 0CHAX.

1. Ymosu napanenvnocmi i nepnenouxkyaapruocmi 060x npamux. Kym mixnc
0soma npamumu

Mu oxeprkanu pi3Hi BUTIIAIU PIBHSHHS MPSMOT, 0 MPOXOAUTD Yepe3 3a1aHy
TOYKY, IIPH PI3HUX CHOCO0aX 3aBJaHHs HANPAMY Li€i MPsIMOi: HOPMaJTbHUM



BEeKTOpOM n = {A; B} , Hanpsmaum BektopoMm S = {l;m}, kyToBUM KoedimieHTOM
==19¢.

Jliis Garatbox 3a/1a4 MOTpiOHO 3HATH HAIPSIM MPSAMOI, 3a/1aHO1 3arajIbHUM
piBHsIHHIM Ax + By + C = O, T06TO MOTPI1OHO BU3HAYUTH KOOPJAUHATH BEKTOPIB 1
a00 S, a00 KyTOBuUI KoedilieHT K Ii€T IpsMoi.

Hexait 3anano piBasiHHsS: Ax + By + C = 0.

Toai o4YeBUIHI KOOPJAWHATH HOPMaJIbHOTO BekTopa n = {A; B! s
3HAaXOJ[XKCHHsI HAMIPSIMHOTO BEKTOPa S 3ayBa)KMMO, 1110 3a S MOKHa BUOpaTu Oynb-
SKUU BEKTOP, EPIEHAUKYISIPHUI BEKTOPY N, HANIpUKIamd, S = {B,-A}

(miticao, NS = A B + B(-A4) = 0).
Jliist 3HaX0mKeHHST K 300pa3umMo 11e piBHSHHS Y BHTIISII,

A C
y=—x——, (B=0)
B B
A
3HaxoauMO, 110 K=——. Otxe,
AKIIO 3a/1aHO piBHSAHHA Ax + By + C = 0, 10O
n={A; B} - HOpMaJIbHUI BEKTOP MPSAMOT;
s ={B; -A} - HaIIPSIMHAKA BEKTOP MPSMOT;
k=tgp=- é (B#0) - KYTOBUM KOE(PIIIEHT MPSAMO.
B

Hexaii 3amano asi npsmi Awx + Biy + C; =0 (Ly) 1 Axx + Byy + C, = 0 (Ly).
3anuieMo ix HopMaibHi Bektopu ny={A1;B:},n,={A2;B.}.

YMmoBa napaJjieJibHOCTI IPSIMUX:

A_B
AZ BZ

HiiicHo, ockinbku Ly||L, (puc 5 (a)), To BekTopu Ny i N, KomiHEapHi N[Ny, oTxe,
iX OJTHOIMEHHI KOOPJIMHATH ITPOIIOPIIiiiHI.

YmoBa nepneHauKyJAspHOCTI npamux: 44, + BB, = 0.
Hiticno, ockinbku Ly L L, (puc. 5 (6)), To BekTOpH Ry i Ny NEPIEHIUKYIAPHI
ny_] Ny . OTxe, X CKaJISIpHUN JOOYTOK JOPIBHIOE HYNeBl Ny 1y, =0 .
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Kyt mixk npamumu. Hexait @ — kyt Mk nipsmumu L 1 L, (puc. 1, B)), Toai KyT
MIX BEeKTOpaMu Ny i 71, 0yme O = (Ny, np) a6o 180° — @ = (nyny) i
ng - N AA, + BB
cos@ =+t M2, 172 152

[Ny |-ng | \/A12+A22-\/Blz+822

AHaJoOryHi yMOBH JICTAEMO, SIKILIO BUKOPUCTOBYEMO HAITPSIMHI BEKTOPH S; 1 Sp
npsimMux L 1 L.

2) 3uaiimeMo KyToBi KoeditieHTs Ky 1 Ky mpsmux L i L.
YMoBa napajieIbHOCTi MPSAMHX:

Ji¥icHo, ockinbku mpsiMi Ly 1 L, mapanenbHi (puc. 5 (a)), To KyTH @1 1 ¢ X HaXWITY
piBHI, TOOTO @1 = @,, OTXKeE, tg 1 = 10. ¢

YMoBa neprneHIuKyJIspHOCTI MPSAMUX

abo k2 k]_ =-1
JiiicHo, ockinbku mipsimi Ly 1 L, mepneraukynsipai (puc. 5 (0)), TO KyT Mixk HUMU
nopiBHIOE 90°, 1 IS KYTIB X HAXUITY @1 1 < @, micTaeMo < @, = 90° + ¢;.

o 1
3einkntg@, =19(90° + ¢) =ctgp = ——.
(]2
Kyt mixk npamumu. Hexait © — kyT mix npsamumiu L, 1 L, (puc. 5, B), Toai
onepiKyeMo, o O = g, — ¢1. 3Binku tg © = tg (92 — @),
99, ~9p

1+t9p, -tgp,

abo tg ® =




