3apavya o npeobpasoBaHum KoopaMHar.

1. MNocrtaHoOBKa 3agaun.

¢ [losokeHne TOYKH Ha IJIOCKOCTY ONPEAEIIAeTCs IBYMs KOOpAUHATAMU OTHOCUTEIIBHO HEKOTOPOH CUCTEMBI
KoopauHat. KoopAnHaThl TOUKHM H3MEHSITCS, €CIIM MBI BBIOEpEM JIPYTYIO CHCTEMY KOOPJIMHAT.

® 3agaua mpeodpa3zoBaHusl KOOPAUMHAT COCTOUT B TOM, YMOObL, 315 KOOPOUHAMbBL MOYKLU 8 OOHOU CUCHeMe
KOOpOUHAm, HAUMu ee KOOPOUHamvl 8 Opy2oll cucmeme.

Orta 3aja4a OyJeT pa3pelleHa, €ClId Mbl yCTAaHOBUM (DOPMYJIbl, CBSI3bIBAIOIINE KOOPIMHATHI IPOU3BOIBHON TOUKHU IO
JIBYM CHCTEMaM, Ipu4yeM B KodpPUuueHTs! 3TuX (HOopMysT BOHIYT MOCTOSIHHBIE BETHYUHBI, OTIPEACIISIONINE B3aUMHOE
ITOJIOKEHUE CUCTEM.

® [IycTh 1aHbI 1BE ACKapTOBBI cucTeMbl kKoopauHat xOy u XO1Y.
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* TTonoxxenune HOBO# cuctemMbl XO1Y OTHOCHUTENBHO CTapoi cructeMbl x(Jy OyJeT ONpeIeneHo, eCIi U3BECTHEI
KoopauHaThl @ u b HoBoro Havana O 1o ctapoit cucteme U yroi o Mexay ocsmMu Ox u O1.X. O603HAYNM Yepes3 X U
KOOPJIMHATHI TPOU3BOJIBHONW TOYKHM M OTHOCHUTEIBHO CTAPOI CUCTEMBI, Yepe3 X U Y —KOOPAUHATHI TOM K€ TOUKU
OTHOCHUTENIbHO HOBOI cucTeMbl. Hara 3aaga 3akitodaercss B TOM, YTOOBI cTapble KOOPAMHATHI X U ) BBIPA3UTh Yepe3
HoBble X 1 Y. B monydeHHbIe popmyIisl mpeoOpa3oBaHusl TOKHBI, OYEBUIHO, BXOIUTH IIOCTOSHHBIE &, b 1 a.

Pemenue 3Toit 0611eit 3a1aun Mbl OJyYUM U3 PACCMOTPEHHUS JIBYX YACTHBIX CITy4YaeB.
1. MensieTcst Ha4aja0 KOOPAUHAT, HAIPABICHHS e OCEH 0CTAIOTCS Hen3MeHHbIME (@ = 0).

2. MeHsI0TCSl HanpaBJICHUs Ocel, HaJaJlo jke KOOPAWHAT ocTaeTcs HeusMeHHbM (a = b = 0).

2. [lepeHoc HaYa1a KOOPAUHAT.

® [IycTh 1aHbI ABE CUCTEMBI IEKAPTOBBIX KOOPAMHAT ¢ pa3HbiMU HadaiamMu O u O1 1 0JMHAKOBBIMH HAIIPaBJICHUSIMHU
OCe.
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* O6o3HaunM 4epes a u b koopanHaTel HOBOro Havana 01 B cTapoid cucteMe u 4epes X, y U X, Y—KOOpAWHATHI
IIPOU3BOJILHOM TOUKH M COOTBETCTBEHHO B CTapoil U HOBOM cucremax. IIpoexkrupys touky M Ha ocu O1X u Ox, a
Takke Touky O1 Ha ocb Ox, noayuuM Ha ocu Ox Tpu Touku O, A u P. Bennunnsl otpe3koB OA4, AP u OP cBsi3aHbl
CJIEAYIOIIUM COOTHOLLIEHUEM:

|0A] +|4P| = |OP). (1)
3ametuB, uto |OA| =a, |OP|=x, |AP| = |O1P1|=X, nepenuiiem paBeHcTBo (1) B BuzE:
a+X=Xx. (2

Amnanornyso, npoexktupyst M u O1 Ha OCb OPIMHAT, OIY4HM:

y=Y+b ©)



N3 popmyn (2) u (3) HOBBIE KOOPAWHATHI MOKHO BBIPA3HUTh Yepe3 CTaphle:
X=x—a, (2)
Y=y —b. (3)
3. IToBoOpOT OcCeil KOOPANHAT.

® [IycTh 1aHbl ABE I€KAPTOBBI CUCTEMbI KOOPJIUHAT C OJJUHAKOBBIM HayaioM O U pa3HbIMH HANPABIICHUSMH OCEH.
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® IIyctp @ ecTb yroa Mexay ocamu Ox u OX. O6o3HaunM yepes X, y u X, Y KOOpAUHAThl IPOU3BOJIbHON TOUKH M
COOTBETCTBEHHO B CTapOX M HOBOW CHCTEMaX:

x= |OP|, y=|PM],

X= |0P1|, Y= |P1|\/||.
Paccmorpum nomanyro muano OPIMP u Bo3bMeM ee mpoeknuio Ha ock Ox. 3aMeuasi, 4TO TPOEKIIHS JIOMaHOU
JIMHUM paBHA TPOEKIMH 3aMbIKAIOIIEr0 OTPe3Ka, UMEEM:

OPIMP =|OP|. 4)
C npyroit CTOpOHBI, MPOEKIHUs JIOMAaHOW JIMHUU paBHA CyMMeE IIPOEKIIMH ee 3BEeHbEB; CIIE0BATEIbHO, PABEHCTBO (4)
3aMuIIeTCs TaK:
up OP1 +1p PiM +1p MP = | OP | 4"

Tak Kak MpOEKIUs HANPaABICHHOIO OTPE3Ka paBHA €r0 BEIUYHMHE, YMHO)KCHHON HA KOCHHYC yTila MEXIy
OCBIO TPOEKIUMN K OChIO, HA KOTOPOH JICKUT OTPE30K, TO

np OP1 =X cos a

np PIM =Y cos (90° + a) = —Ysina,
np MP =0.
Orcrona paBeHCTBO (4') HaM JaeT:
X=X cos a—Y sin a. (5)

® AHaNOrM4HO, MPOEKTUPYS TY K€ JJOMaHyIo Ha ock Oy, MOIy4YUM BhIpakeHue s y. B camom gene, umeem:
np OP1 +np PtIM + ip MP =nip OP = 0.
3aMeTHuB, YTO
np OP1 =X cos (o — 90°) = X sin a,
np PAM =Y cos a,
op MP =—,
OyZeM UMETh:
Xsina+Ycosa—y=0,
WIH
y = Xsina + Y cos a. (6)
N3 dopmyn (5) u (6) Mbl momyurM HOBbIE KOOpPAUHATBI X M Y BBIpOKECHHBIMH 4Yepe3 CTapble X Uy, €CIH
paspemiuM ypaBHeHUS (5) u (6) otHocuTenbHO X U Y.

4. O061mmii cayya.

° HYCTI) HAaHbI IBC NCKApPTOBBI CUCTCMBI KOOPANHAT C pa3HbIMU HavddJlaMH U pa3HbIMH HAIIPABJICHUAIMU ocelil.
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* O6o3HaynM Yepe3 @ u b koopauHaThl HOBOro Havyana (), 1o CTapoi CUCTEMeE, Yepe3 oL —YyroJl TOBOPOTa
KOOpPJMHATHBIX OCEHl U, HAaKOHeEll, yepe3 X, y U X, Y — KOOpAUHAThl IPOU3BOJIbHOM TOUKH M COOTBETCTBEHHO 110
CTapOil U HOBOW CHCTEMAM.

*YTto0bI BEIPA3UTh X U ) uepe3 X u Y, BBEJEM BCIIOMOTATENIbHYIO CUCTeMy KoopauHAT X101Y1, Ha4ano KOTopou
MMOMECTUM B HOBOM Havasie (J1, a HalipaBJICHUsI OCe BO3bMEM COBIIA IAIOIIMMHU C HAMPABICHUSMU CTApPBIX OCEH.
[Tycth X1 1 Y1, 0003HAYAIOT KOOPAMHATHI TOYKH M OTHOCHUTENIBHO 3TOM BCIIOMOTATeIbHON cUcTeMEbl. [lepexoas oT
CTapoi CHCTEMbI KOOPIUHAT K BCIIOMOTATEIILHOU, UMEeM: X = x1+a, y=y1 + b.

*[lepexons, gajiee, OT BCHOMOIaTeJIbHOM CUCTEMbl KOOPJIMHAT K HOBOM, HaWJEM:
x1=Xcosa—Ysine, Yyi=Xsina+ YCosa.
3aMeHsIs X1 ¥ Y1 B IPEIbIIyIUX GopMyiax uX BRIPAKESHUSIMHU U3 TIOCIETHUX (GOPMYII, HAWIEM OKOHYATEIIHHO:
x=Xcosa—Ysina+a
y=Xsina+ Ycosa+b(*)
dopmyisl (*) comepxkar Kak 4acTHbIN ciaydait popmydsl (2) u (3). Tak, npu a= 0 dopmysl (*) oOpamiatorcs B
X=X+a, y=Y+b,
anpu a =b =0 umeem:

X=Xcosa—Ysina, y=Xsina+ cosa.

W3 dpopmyit (*) MbI OJTy4rM HOBBIE KOOpAUHATHI X U Y BBIPAKCHHBIMH Y€pe3 CTapbie X U y, eciiu ypaBHeHusI (*)
paspemuM oTHOCHTETbHO X 1 Y.

*OTMeTHM Ba)KHOE CBOMCTBO (popmyI (*): OHU JIMHEHHBI OTHOCUTENBHO X U Y, T. €. BUJA:
Xx=AX + BY + C, y=A1X + B1Y + Cu.

Jlerko mpoBepuTh, YTO HOBBbIE KOOPAMHATHI X U Y BBIPA3sITCS Yepe3 cTapbie X U y TOXKe popMyJIaMu NEPBO CTENeHU
OTHOCHUTEJILHO X U ).

*3ameuanue. Dopmyisl (5) u (6) MOTYT OBITH ITOTYYCHBI HHAYE.

U3 puc. umeem:
x = 0P =OM cos (a + @) = OM cosa cos¢p— OM sina. Sing,
y=PM = OM sin (a+¢) = OM sinacose+ OM cosasing.

Tax kak OM cos@=X, OM sin@=Y, To

x=Xcosa—Ysina, (5)

y=Xsina+Ycosa. (6)
3apaua:
e [loCTpoiTe MHOXECTBO TOHEK NIOCKOCTU, 3a[aBaeMoe B CUCTEME KOOPAMHAT ypaBHeHneM: x2 —y? =1 (*).

e [loBepHuTe (**) Ha 45° NMPOTVB YaCOBOW CTPESIKM BOKPYr Havyarna KoopavHar.

¢ B kakoe MHOXecTBO Touek (***) nepengét (**)?

e 3apauvte (***) aHanuTuyecku.

e [loctponte (***).

e MoxHo N1 npoaenaTb NOAoGHbLIE AENCTBUA C MHOXECTBOM TOYEK, 3a[aBaeMblM ypaBHeHUeM: y2 = 2x?
(Yron nosopoTa nogbepute camm).

¢ [lonpobynTe 0606LWMTb NONyYeHHbIE pe3ynbTaThl.



