AHanuntTu4yeckasi reomeTpus

Jlekuusi Ne5

llpeobpa3osaHue
deKapmoebIXx
rnpsiMoy20J1bHbIX KOOPpOUHam
Ha nJiocKkocmu



Ha nnockocTtu ©t 3agaHbl ABE NPOU3BOSIbHbIE
[eKapTOBbI MPAMOYTrOSibHblE CUCTEMBI
KooOpAuHaT:

1) Hauano O, 6a3vcHble BEKTOPbI § ¥ J
2) Hauano O’, 6a3ncHble BEKTOPbI I U J



3agava:

BbIpa3nTb KOOpAUHATLI X U Y

NpPOn3BONbHON TOYKU M NNOCKOCTU T
OTHOCUTENLHO Mepeou CUCTEMbI KoopanHaT

yepes KoopanHaThl x' 1 y' 3TOW Xe Toukn M
OTHOCUTESIbBHO 8MOPOU CUCTEMbI KOOPAMHAT.

To ecTb, HaUTU PYHKUMK f1 U f> Takne, YTO

x = f1(x)
y = fAy)



KoopauHathl (x,y) u (x',y") coBnagatoT

c koopanHaTamu BektopoB OM n O'M B nx
Pa3noXXeHnn No COOTBETCTBYOLIUM Ba3ucam.



1) OM = xi + yj; v A

2) O'M =x'i"+y7j.

3) Myctb OO0’ = ai +bj j
O j X
4) Jltobowi BEKTOp Ha MIOCKOCTH 7 MOXHO

PasnoxuTL Mo basuncy e

7 - -
l —Otlll +OL12] J = 0yl +0yJ

5) OM =00'+0O'M



JlroboKn BEKTOp Ha MII0CKOCTH T MOXHO
13MOXUTL Mo basuncy e

7 - -
[l ZOLHZ +OL12] J = 0yl -I-OLZZJJ

5) OM =00+ O'M



[Mony4dum:

Xi +yj = (a + o, x’ + oczly’)i + (b + 0k + oczzy’)j
OTkyaa:

X=a+o0,x +a,)y

- / [/
y=b+a,,x + o,y

BbiBOa:

[ns nByX NpoOM3BONbHbIX JEKAPTOBbLIX CUCTEM
Ha NMMNOCKOCTM T KoopAuHaTbl Nobon TOYKK
MNOCKOCTUN T OTHOCUTENBHO Mepeoll CUCTEMbI

ABMAIOTCS JIUHEUHbIMU (OYHKUUSIMU KOOPONHAT
TOWN e TOYKN OTHOCUTENIbHO 8 MMOPOU CUCTEMbI.




[eoMeTpUYeCcKaa MHTepnpeTauusa
nony4YyeHHbIX dhopmyn

1) OB03Ha4YMM KOCUHYC yrna mexay aun b :
008(65)

2) YMHOXMM @ =0yl +0yf y J = 0yyi + 0]
CHauyana Ha i , a NOTOM Ha J .
3) YuTEM, 4TO
a)yii=1jj=11j=0,
6) ckansipHOe npon3BegeHmne OBYX OPTOB
PaBHO KOCUHYCY yrna mexay HUMN.



Nmveem:

Bynewm cylLiecTBeHHO pa3nuyaTb cneayloLime
[Ba crnyvas



Oba KpaTanLumx nosoporTa:

" oTi KJ nori kJ
- COBEpPLLAIOTCA B
——> OOHOM

.~ HanpaBneHuu

KpaTanLume MOBOPOTbI.

oTi kKJ not i kJ
coBepLuatoTcs B
npPoOMmMueonoJIOXHbLIX
HanpaBleHNAX




[

O603HaumMm 4yepes ¢ yron
mMexay 6asncHbIMU
BEeKTopaMmn &t n i’
OTCYUTLIBAEMLIN B
HanpaBneHnu,
oTBeYaloLEeM
KpaTyauniuemy noBopoTy
oT i K J.

Torga ¢;; =COSQ



Yronmexay J nJ'— o.
[lepBas cucrtema koopauHaT
x' COBMeLLaeTcs Co BTOpou
B cynepno3nuuen nepeHoca Ha

—_—

0 OO’ n noBopoTa BOKPYr

J
05 X ___Havamna KoopAmMHaT Ha yron o.

. Yronmexgy J nJ'— (t—0).

[lepBada cuctema koopagmnHaTt
————»  He COBMeLlaeTcs Co BTOpou
yKazaHHOW Cyrnepno3vnunen,
HY>KHO eLLle 3epKanbHoe
OoTpa)keHue

O G
/
‘<-

=Y



Torpga nony4yum cnegywouwine 3HavyeHua ang
KOS(*)(*)I/ILI,I/IGHTOB Xy, g, Gop N Ugg,

1-n cnyvau:

Q,; =COSQ Q,, = COS (g — (pj = sIn @

Ay, = cos(g+(pj =—sSIn@® a,, =CoSY



2-1 cnyvau:

a,; =COSQ

a,, = COS E—
21 9 (0



Takum obpasom, umeem popmynbl
npeobpa3oBaHmns

ona 1-ro cny4vag
x=a+x'cos@—ysine
y=b+x'sing+ y'cose
Onsa 2-ro cnyvas
XxX=a+x'cos@+ysine
y=b+x'sing— 7y cose

Ecnu paccmatpuBaTtbh TOSLKO NpaBble CUCTEMDbI
KoopAuHaT, TO 2- criydan byaeT UCKMIOYEH.



ObpaTHoe npeobpasoBaHne KOOPAUHAT:

(x —a)cos@+(y—b)sing
—(x—a)sing+(y—b)coso

x’
!/
Y



Cynepno3uuus

[TlapannenbHbIN NepeHocC:
x=a+x'
y=b+y

[1loBOpPOT:
x=x'cosQ—y'sin@
y=x'sIn@+ y' cos @



MaTpuyHaga chopma Ang noBopoTa

x) (cosgp —sin@) (x'
y) sInN@ COS( y'




AHanuntTu4yeckasi reomeTpus

Jlekuusi Ne6

YpaeHeHuUe nuHuu
Ha njiockocmu



1. MoHATHe 00
VPaBHEHUU NTNHUN



Ha nnockocTu © 3agaHbil:

1) pekapToBa NpAMOYyronbHasi cCucTema
koopauHat Oxy;

2) HekoTopasd NuHuA L.

PaccmMmoTpum ypaBHeHMe

D(x,y) =0



Onpegenexue.

YpaBHeHne @(x,y) =0

Ha3blBaeTCsl ypaBHEHUEM NUHUU L
(OTHOCUTENBHO 3a4aHHOU CUCTEMbI KOOPAMHAT),
eCn 3TOMY YPaBHEHMIO

yOOBNETBOPSAOT KOOPAUHATLI X U y

nodon ToUKK, nexawlen Ha nMHum L,

N He yOOBNETBOPAKT KOOpAMHATLI X U y
HW OOHON TOYKU, HE neXxawen Ha nMuHun L.



Cama nuHua L npegcrtaBnaeT coboun

(B 3aaHHOW CUCTEME KOopAMHAT)
2eoMempu4ecKoe Mecmo mo4ex,
KOOpAUHaTbl KOTOPbIX

yO0BNeTBOpPAT ypaBHeHMO D(x,y) = 0.

Ecnn (B 3agaHHOM cucteme KoopauHar)
ypaBHeHne D(x,y) = 0

ABNAeTCA ypaBHEHNEM NUHUN L,

TO FOBOPAT,

4YTO 3TO ypaBHEHMe onpenensaeT NUHU L.



[Ipnmep.l:




2. [NapameTpunyeckoe
npeacTaBreHne NMUHUN



bbiBaeT ygobHO BbipaXaTb KOOPAUHATLI X U y
TOYEK NIMHUK L npn nOMOLLN TPETLEN
BClOMOraTenbHON rnepemMeHHon (napameTpa) ¢:

{x=@0)
y=v(t)
OyHKUMN o(f) U y(¢) NnpegnonararTcs

HernpepbIBHbIMU NO NapameTpy ¢
(B obnacTu {t} "AMEHEHMSA 3TOro NnapameTpa).

cknioueHne napameTpa ¢ He Bcerga BO3MOXHO
(uernecoobpasHo).



[TapameTpunyeckoe npeacrasrneHne nMMHUn
eCTeCTBEHHO BO3HUKAaET,

eCnun 3Ty NUHUIO paccMaTpmBaTb Kak NyTb,
NPONAEHHbIN MaTepunanbHOU TOYKOW,
HenpepbIBHO OABUXYLLIEUCS

no onpenesieHHOMY 3aKOHY.



[Ipnmep.l:

3

1) OKPY>KHOCTb 2) uMknouga
X =rcost x =r(t—sint)
y =rsint y =r(t—cost)
X :(R+r)cost—rcosR+rt
r
y=(R+r)sint—rsin R+ "+ — snuuuknonga
\ r
X :(R—r)cost+rcosR_rt
r
R-r

; — rMnouunknonaa

y=(R-r)sint —rsin
! r



3amMmeyaHue.

YacTto nuHuio L onpegenstoT

He ypaBHeHueM D(x,y) = 0,

a pa3peLleHHbIM OTHOCUTESBbHO y
ypaBHEHMEM y = f(x).

OTO onpeaereHne NMHNKU
npencraBnsgeT cobon YyacTHbIW Criyyau
napameTpuyecKoro onpeneneHnsa nNMHnn L

e



3. YpaBHeHUue nNnuHun
B Pa3fINYHbIX
cucTtemMmax KoopauvHar



Bua ypaBHeHUst nuHumn L
3aBUCUT HE TONbKO OT BUAA caMOW NUHUKU L,
HO 1 OT BblbOpa cuCTEMbI KOOPAMHAT.

YDaBHeHI/Ie JIMHNUN MEeHAETCH

KaK MNMpu rnepexoane oTt

OAHOW OeKapTOBOWN CUCTEMbI KOOpAUHAT
K Apyrowm,

TaK U Mpun nepexoge oT AeKapTOBbIX

K KaKUM-HMUOYOb APYrMM KOopAuHaTam.



icnonb3oBaHMe Oonsg onpeneneHns
HEKOTOPbIX NTUHUA
HeeKapTOBbIX CUCTEM KoopauHaT

CBSA3aHO C TEM,
4YTO YpaBHEHME JNTMHUU NPU 3TOM
nmeeT bosiee npocTon Bua.



[Ipnmep.l:

1) JInHnga L, onpenensemasi B 4eKapTOBOU
cucrteme Oxy ypaBHeHneM D(x,y) = 0, B
NonNsipHOM cucteme byaeTt onpeaenaTbCH
ypaBHeHnem D1(p,¢p) = 0, rae

D1(p,p) = D(p-cosy, p-sIne)

2) Cninpanb Apxumeaa.

p=aop




4. Knaccudukauuma
NINOCKUX NMUHUN



Knaccmnopukauuno NAIoCKUX NMHUA
yCTaHOBUM UCXOOs U3

aHanuUTU4eckoro npeacraBrieHnsa NMUHUA
OTHOCUTENbLHO

dekapmosebIX NMPsIMOY20JIbHbIX
cucmemM KoopOuHam.



Onpepnenenne 1

IlnHna HasbiBaeTcs anrebpanyeckou,

ecnn B AeKapToBOU NMPAMOYrofibHOU

cucTteme KkoopauHart

OHa ornpegensieTca ypasHeHuem @D(x,y) = 0,

B KOTOPOM PYHKUMA D(x,y)

npencrtasngeT cobon anrebpandecknin NOfIMHOM,
T.€. CYMMY KOHEYHOro 4ymcra criaraemblix

k.
Bunaa 4px y
raoe k n [ — uenbele HeoTpuyaTenbHbIE YNCNA,
a,; — HEKOTOpble NOCTOAHHbIE.



OnpegenexHne 2

Bcsakas Heanrebpanyeckas NMHUS
Ha3biBaeTCs TPaAHCLLeHAEHTHOMN.



Onpepgenexnne 3

Anrebpanyeckasa nmHus

Ha3blBaeTCcs NIMHUEW nopsaKka n,

ecnn B AeKapToBOU NMPAMOYrofibHOU
cucTteme KkoopauHart

OHa ornpegensieTca ypasHeHuem d(x,y) = 0,
B KOTOPOM PYHKUMA D(x,y)

npencrasnaeT coboun

anredbpanyecknuin NOSIMHOM 7n-M CTEMNEHMW.



Teopema

Ecnn nuHmnga

B HEKOTOPOW OeKapTOBOW

NPAMOYrofibHOM cucTeMe KoopauHaTt
onpenensieTcda anrebpanyeckum ypaBHeHUEM
CTENEHU n,



Teopema

Ecnn nnuHusA

B HEKOTOPOW OeKapTOBOW

NPAMOYrofibHOM cucTeMe KoopauHaTt
onpenensieTcda anrebpanyeckum ypaBHeHUEM
CTENEHNU n,

TO 9Ta NUHUSA N B NOOON Opyron AeKapToOBOU
NPAMOYrofibHOM cucTeMe KoopauHaTt
onpenengaeTcs

anrebpan4yecknm ypaBHEHNEM

TOW XXe CTENEHMU n.



3amMme4vyaHue

Anrebpaunydeckasa nmHus L — pacnagaroulascs,
ecnu anredbpanydeckni nonmHom @(x,y) CTENEHU
n > 2 B JIEBON YaCTu e€ ypaBHEHUS
pacnagaeTcs Ha npomn3BegeHmne

OByx anrebpanyeckux nosiIMHOMOB

cteneHen k> 1u (n — k) > 1 COOTBETCTBEHHO:

@1(x)y) - (x)y)



AHanuntTu4yeckasi reomeTpus

Jlekuusi Ney

llpsimasi Ha nnockocmu



1. OOLwwee
VYpaBHeHue
NPAMOW



Ha nnockocTu © 3agaHa npamas L

N gekaptoBa npsimoyrosisHasa cuctema Oxy,
Torga npamasa L onpenenserca B 3TOU CUCTEME
ypaBHEHNEM NEPBOU CTEMEHMN.

Ha nnockocTtu wt 3agaHa

nekaptoBa npamMmoyronbHasa cuctema Oxy,

TOrga BCSIKOE YpaBHEHWE NEPBON CTEMNEHM
Ax+By+(C=0 (*)

C ABYMSI NEpPEMEHHbIMU x U y onpeaendeT

OTHOCUTESIbHO 3TOW CUCTEMbI NPSIMYIO TUHUIO.



YpaBHeHue (*) B koTopom A, B, C
OJHOBPEMEHHO HE PaBHbl HYJIO —
obuwee ypasHeHue npsiMmou



[Tyctb T. Mo(xo, Yo) NPUHAONEXUT NMPSAMON L:

Axo+ Byo+ C=0 (%)
BbluTem (**) N3 (*):
Alx—x9) + Bly —y0) =0 (%)

OT0 BbipaXeHune — ckanapHoe nNpon3BeaeHne
[IBYX B3aMMHO OPTOroHarnbHbIX BEKTOPOB:

n=(AB)y MM =(x-x,5-2,)
3Ha4uT, NpamMas (*) opToroHasibHa K BEKTOPY
n=(AB) _ HOPpMasibHOMY 8eKmopy rnpPAMou

(*).



NTak, ypaBHEHME (***) onpeaenseT npsamylto,
npoxoasuyto Yyepes T. Mo(xo, yo)

nepnenankynsipHo sektopy 7 = (4,B)

PacKkpoem B (*#**) CKODKW:

A(x—x,) + B(y — yo) =Ax — Ax,+ By — Byo=0

Torga, cpaBHMBAs 9TO BblpaXXeHUE C (*), UMEEM:
C=Ax,— Byo



Ecnun aoBa obLWnx ypaBHEHUS
Ax+By+(C=0
n
Aix+Biy+Ci=0

onpenensoT OOHY U TY Xe NMPAMYIo,
TO HANUOETCHA Takoe YUCro ¢,
4YTO crnpaBennmBbl paBeHCTBA

A1 = At,

B1 = Bt,

C: = Ct.



2. HenonHble
VPaBHEHUSA NPAMOM.
YpaBHeHUe NnpsaMon

B OTpe3Kax



ObLee ypaBHEHNE MPSMON (*)
Ha3blBaeTCs MOSMHbIM,

ecnu Bce ero koadpduumeHTtol A, Bn C
OTJIMYHbI OT HYnS.

Ecnun xots 6bl 0oAnH 13 KO3 PULMEHTOB
paBeH HYyIIo,

ypaBHeHMe Ha3blBaeTCs HEMOMHbIM.



Buabl HENOMHbLIX YypaBHEHUN.



Buabl HENOMHbLIX YypaBHEHUN.

Koadp. | YpaBHeHue XapaKTepucTuka
Ax+By=0 [Tpamaga npoxoguT Yyepes
Ha4vyano KkoopauHaTt
Ax+ C=0 [Mpamasq,
napannenoHas ocu Oy
By+C=0 [Mpamasq,
napannenbHaga ocn Ox
B=C=0 Ax=0 Ocb Oy
A=C=0] By=0 |Ocb Ox




Ax+By+(C =0

YA

Ax + By =-C

Ax N By _q

-C -C b

X Y
+ =1

X y _1
o b~ —ypaBHeHMe NpsMoii B OTpesKkax

a=-C/A

b=-C/B



3. KaHOHUMn4Yeckoe
VYpaBHeHue
NPAMOW



KaHoHM4YecKkn — TMnoBowu, TpaguLUNOHHbLIN

(OT rpeYeckoro kovoyv — NpaBursio,
npegnucaHue,
obpaseu)



JTitobon HeHYyNEeBOW BEKTOP,

napannenbHbI gaHHOW NMPAMOW,

byagem HasbiBaTb

HanpaensarwuM eeKmMopoM 3TON NPAMOMN.

3adayva

Hantn ypaBHeHNEe NpaMOU, Npoxodsilen yepes
touky M, (%1,51) n umetoLeit 3aaaHHbI
Hanpasnstowwmi sektop 4 = (Lm)



Touka M (x,¥) nexur Ha OaHHOWN NPAMOW
TOr4a v TONIbKO TOoraa, Korga BEKTOpb

MM = (x_xl?y_yl) mnda= (l,m) KONMSIMHEeapHbl,
T.€. TOrga v TOJIbKO TOrAaa,
Korga KkoopanHaTbl 3TUX BEKTOPOB

.’X?-.’X?l_y—yl
NPonopuUNOHanbHbl: ~— 7 |

m
MoxeT ObITb:
[=0unmnm =0 KaHOHNYECKOoe
Torpa (CMMMETPUYHOE)
X=X1UWNny =y paBHEHMe nNpsamMown

Y "




Hamngem ypaBHeHMe npsamou,
npoxoadlien yepes Ase AaHHble TOYKU

M1 (x19y1) U Mz (xzayz) .
9TO 3HAYNT, YTO NMpaMasd NpoxoauT

yepes 1. M (x1,5,)
napannensHO BEKTOPY

q = M1M2 = (xz —X1,Yy _y1).
Toroa nmeewm:

X—X _ Y=
Xog =Xy Yo =N




4. NapameTpunyeckKue
ypaBHeHUsA
NPAMOW



[ m
x=x,+1t
y=Yy +ml

[MapameTp t n3ameHsaeTcs BOOSb NPSAMON
1, KaKk NpaBuIio, BENMYMHa pasmepHas.



5. Npamasn
C YrNoOBbIM
KO3(h(PULNEHTOM



PaccmoTtpum nobyto npsimyto, He napansiernbHyo

ocn Okx.
BBegem NoHATKE yrna HakinoHa 3ToM NPAMOU K

ocu Okx.

[1lo HanpaBneHuto
OyoTT.A

[1lo HanpaBneHuto
OxoTT.A




Yron a = £ NAM — VA
Yron HakrnoHa
AaHHoOW npsamMon K ocu Ox.

tg o — yrnoBon KoOapPuUneHT
9TON NPAMOMU:
k=tg a O




Teopema.

Ecnn npsimasi He napannensHa ocun Oy

N NMeeET Hal'lpaBJ'IFII-OLLI,I/II/I BeKTOp (l m)

TO YrnoBon KO3(ULMEHT 3TON NpPAMON £
paBeH k = m/l.



YpaBHeEHUE NpsMoU, NnpoxodsLlen Yyepes
sapanHyio Touky M (%1.51) u umetowwen
3aJlaHHbIN YrrnoBon KOS MPUUNEHT k:

y—vy1=k(x — x1) A
[ycTb Y

b=1y1— kxi

= e ) /;

Toroa

OTO ypaBHEHME NPAMOU
C YrnoBbIM KOSQOPULNEHTOM.



6. Yron mexagy ABymA
NPAMbIMM.

YcnoBus
napannenbHOCTU U
nepneHauKynsapHOCTHU
ABYX NMPAMbIX



l. MpsiMble 3agaHbI OOLMMM YPABHEHUSMM:
Ax, + By, +C, =0 (L1)

Ax,+ By, +C, =0 (L2)
Yaon mexoy npsimbimu L1 u Ly

IX HopmMmanbHble BEKTOPbI:
n, =(4,,B))
n, =(A,,B,) __
Toroa / (nlnz)
CoOSQ = [A1A2 T BlBJ

‘ﬁl‘/{/Alz + B12 \/Az2 + Bzz\‘@‘




YcnoBue napannenbHOCTU NpAMbIX L1 u Le

OKBUBANEHTHO YCNOBUIO KONNTMHEAPHOCTH
BEKTOPOB 77, U 7,:

Al_Bl
A, B

2 2

YcnoBue nepneHAuKYnapHOCTU NpAMbIX L1 u L

cosp=0 = (mn,)=0 = AA,+BB,=0



Il. MpamMble 3agaHbLI
KaHOHMYeCKUMU YPaABHEHUSAMM:

X—% _Y-N
L m, (L1)
X=Xy Y=y
l2 m, (L2)

Yaon mexady npsmbimu L1 u Lg

X HanpaBnsaoLLne BEeKTOpbI:
ﬁ1 — (l19m1)

n, = (lzamz)



Toroa




YcnoBue napannenbHOCTU NpAMbIX L1 u Le

OKBUBANEHTHO YCNOBUIO KONNTMHEAPHOCTH
BEKTOPOB 77, U 7,:

YcnoBue nepneHAuKYnapHOCTU NpAMbIX L1 u L

cosp=0 = (mn,)=0 = L, +mm,=0



lll. MpsAMble 3agaHbl YpaBHEHUAMU

C YyrnoBbIM KO3(WPULNEHTOM:

y=RkRx+b
y=Fk,x+0,



Yaon mexady npsimbimu L1 u Lo

P =0y — 0Oy

y

tgo =tg(a,—o,)=
tga, —tga,

] 1+tga, -tga,

[1py 3ameHe &, <> k, nony4ymm yron ©—@.



YcnoBue napannenbHOCTU NpAMbIX L1 u Le

tgo=0 < £k =k,

YcnoBue nepneHAuKYnapHOCTU NpAMbIX L1 u L

tgp >0 = 1+k -k =0 = klz—ki
2



/. HopmupoBaHHoOe
VYpaBHEHMe NpPsiMOM.

OTKNOHeHue TOUYKU
OT NPSMOU



|. HopmupoBaHHOe ypaBHEeHUE NPSMOU
A nl L
L n 7 — opT
n T op
n = (cos 0,s1in 9)
p=0P
X Haittn L(p,6)

O
Nmeem:

P = ‘O_P‘ =np OM =n-OM =xcos6+ ysinb

Toraa nony4vaem: |xcos0+ ysin6— p =0




ll. OTKNOHEHUE TOYKN OT NPSAMOU

[TycTb
d — paccTossHme oT Touku M oo npsamon L;
O — OTKINOHEHne
(OpMEeHTNpPOBaHHOE pacCTOAHNE)
Toukn M o1 npamon L



OnpepeneHue
Ha3oBeM OTKNOHEHUEM O ToYkM M oT npamon L
4ynucno +d B cny4ae,
korga Todka M n Havano koopauHat O
rnexart rno pa3Hble CTOPOHbI OT NMPsIMOn L,
N 4yncrno —d B cny4ae,
korama M wn O
nexart No 0OHY CTOPOHY OT L.

Ecnunxxe O € L | TO NONOXUM

0 = +d korga M nexxumT No Ty CTOPOHY OT L,
KyQa HanpasreH 71,

nd =—d B NPOTUBHOM Criyyae.



Teopema

JleBaqa yacTb

HOPMMPOBAHHOIO ypaBHEHUA NPAMOWU

paBHa OTKNOHEHUIO TOYKK M

C KoopauHaTamMu xo, Yo

oT npsamMon L,

onpenenaemMon aTUM ypaBHEHNEM:
O=x,c080+ y,s1n0—-p




lll. MpuBegeHne odLWero ypaBHEeHUSA NPSMOU
K HOPMMPOBaAHHOMY BuAy

YpaBHEHUS
Ax+By+C=0 W xcosb6+ ysin6—p=0
onpenenstoT OAHY U Ty Xe NPSMYIO.

3Ha4uT, HanOeTca Takoe ¢, YTo
tA =cos0, tB=sn6, tC=-p

OTkyaa:
1

+
JA? + B?

—




Bbibepem 3Hak. Mockonbky P 20| 10
sign p = —sign(C
Torpga nony4ymum ypaBHeHMeE NpAMON B
HOpMarnbHOU PopMeE:
Ax+ By +C

=0
s.ign(—C’)-\/A2 + B*
OTcroaa:
St Ax+ By +C
JA? + B?
"

d:‘Ax+By+C‘
JA? + B




8. YpaBHeHuMe
ny4yka npsaMbIX



LleHTp S nyyka npsimbix
onpegensieTcsl 3agaHnem
OBYX pa3nnyHbIX €ro NpsiMblX:
a(Alx +B,y+C,)+B(Ayx+B,y+C,)=0

nmbo
Ax+By+C +L(Ax+B,y+C,)=0



9. HekoTopble 3aaaun
Ha NPAMYIO NTIUHUIO
Ha NJTOCKOCTW



3agava 1

Hantn npamyio,
NPOXOASALLYIO Yepes3 AaHHyo Touky M, (x,,y,)

N COCTaBNANLLYI0 3a4aHHbIU Yron ¢
C JaHHOWU NPAMON y =k x + b, .



PeLleHue
Muwem npamyto B BUAe
N | :k(x_xl)
T.K. CKOMas npsamas Npoxoamt Yepes T. M, (x,,, ).

OcTanocb HanTu k.
N3BeCTHO, YTO

_ k_k1
1+ kR,

Ttgo
OTtkyoa
kR ttgo

1Tk tgo
Ecnn 1k tgep=0, TO x = x,.




1)y_y1 1—k1tg(p
-t
Y-y —lklk tgg@@(x—x)
_|_
1 npun k tgoe = =+1
t —_—
2) y-y o+ g(p(:’c_:’c1)Mx—xl

npun k tgep =1



3agava 2

Hauntu buccekrtpuceol yrrnos,
obpasoBaHHbIX AaHHLIMW NPSAMbIMMU.



PeweHue
3anuiiem ypaBHEHUSA MPSIMbIX
B HOPpMUPOBAHHOM BUAE:

xcos0+ ysin@—p=0 W xcosO, + ysinB, — p, =0

IX neBble YacTn paBHbl OTKITIOHEHUAM O1 U 02
Toukn M (x,y) BUCCEKTPUCHI OT NEPBOI U

BTOPOMN NPAMBbIX.

Ha ogHoit GuccekTtpuce |5, | = |3,| u sign§, = sign s,
Ha opyron — ‘81‘ = ‘62‘ N signo, = —s1gnd,.



TOrga UMeem

OTBet
(xcos6+ysin®— p)—(xcos6, +ysin®, — p,)=0
U
(xcos6+ysin®— p)+(xcos6, +ysin®, — p,)=0



3agava 3

Hantn ycnosus,
Npun KOTOPbIX AaHHas npsamMmas
nepecekaeT AaHHbIN OTpe30oK AB.



PeweHue

3anuiiem ypaBHEHNE MPSIMON

B HOPMUPOBaAHHOM BUAE:
xcosO+ysinb-—p=0

[loagcTtaBuM B €ro fnesByto 4YacTb

KoopauHaTtbl TOMeEKA un B

N HANOEeM UX OTKITOHEHUS O1 U O2

OT AaHHOW NMPSMOMN.

UTobbl NpsaAMas nepecekana oTpes3ok AB,

HeobxoaMMO U OOCTAaTOYHO, YTOObI TOUKM A U B
nexarnwn no pasHble CTOPOHbI OT HEE, T.€.

sign &1 = —sign o2




3anava 4

OnpeanennTb MECTONOSIOXEHNE AaHHOW ToYkn M
n Ha4dana koopauHat O

OTHOCUTENbLHO YroB,

obpasoBaHHbIX ABYMSI AAaHHBbIMU NPSMbIMM.



PeweHue

3anuviiem ypaBHEHUSA MPSMbIX B
HOPMUPOBAHHOM BUAE

N BbIYMUCIUM OTKITOHEHUSA &1 U 02 ToYkn M
OT 3adaHHbIX NPAMbIX.

Toroa nveem



OTBeT

CooTHoOLWweHue MecToHaxoxageHue
01 M O2 MnO

signd, =signd, = —1 B OOHOM yrny

signd, =si1egnd, = +1 B BEPTUKANbHbIX yrinax
gn o, gno,

sign o, = —s1gn d B CMEXHbIX yrnax
gn o, gno,




3agava 5

Hantn ycnoeue nepeceyeHns
TpeX NPsMbIX B OOAHOU TOYKE.



PewieHue
Vimeem Tpu NpaMbIX
Ax+By+C, =0
Ax+B,y+C,=0
Ax+B,y+C,=0
UTobbI NtoObIE ABE U3 HUX NEpeceKarinco,
Heobxoamnmo, YTobObl XOTHa Obl OAUH U3
onpenennTeneun
Al Bl Al Bl
A2 BZ A3 BS
Oblf1 OTIIMYEH OT HYnA.

AZ BZ
AS BS

’ ’

(*)



[ycTb nepecekaloTcs nepsble ABe NpsMbIE.
Torpga TpeTbs NpsiMas NPUHAONEXUT NYyYKy

a(Ax+By+C)+B(Ax+B,y+C,)=0
3HauuT
ad, +BA, = —7A, ad, +BA, +7A, =0
abB, + BB, = —ybB, mwnn ob, +pBB,+yB, =0
aC, +BC, = —yC, aC, +BC, +yC, =0




Toraga, 4TobbI cMCTEMA UMeENna HETPUBNAIIbHOE
pelleHmne, HeobxogmMmo, 4YTobbI

Al A2 AS
B, B, B,=0 (#%)
Cl CZ CS

OTtBeT
UTobbI TpM NpsamMble, onpegensieMblie o0LLUMHN
ypaBHEHUNAMMN, NepeceKkanmcb B OAHOW N TONbLKO
B OHOM TO4YKe, He0bX04MMO U OOCTAaTOUHO,
YTOObI BbIMNOSTHAMNOCL YCNoBKue (**), N XOTA Obl
oOvH 13 onpedenuteneu (*) 6oln otnnyeH ot 0.




3agava 6

Hantn npamyio,

NpPOXo4ALLYIO Yeped TOUKY nepecevyeHusd

OBYX AaHHbIX MPAMbIX

Ax+By+C =0 ) Ax+B,y+C,=0

N yOOBNETBOPSIOLLYIO eLe O4HOMY YCIOBUIO:

a) oTceKaloLllen Ha OCAX paBHble OTPE3KMU;

6) napannensHOn 3agaHHON MPsiIMON
Ax+Byy+C;=0-

B) NepneHanKynsapHom 3agaHHoON rnpsiMon
Ax+By+C, =0



[loacKkaska K pelieHuro

Mckomas npsimasi NpuHaaneXxuT ny4yky
a(Ax+By+C)+B(Ax+B,y+C,)=0

OTHoweHne o/ 3
NLEM U3 OOMNONHUTENBHOrO YCrOBUA.

[TogrotoBmuTENbHOE NpeobpasoBaHme:
(a4, +BA,)x + (aB, +BB,)y+aC, +BC, =0



a) Ha ocgax oTceKkarTcs PaBHbIE OTPE3KW.

oA, +BA,|=|aB, +BB,|

6) napannensLHOCTb 3a4aHHOU NMPSIMOW.

ad, +BA, obB,+BB,
A B

3 3

B) NEPNEHAMNKYNSIPHOCTb 3a4aHHOW NPSIMOW.

(e, +BA,) A, +(aB, +BB,)B, =0



