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BBenenue

[anHoe mocodme siBsieTcsi BTOPOI YacTbI0 TOCOOMsT JIjisi NPOBEEHUs
IPAKTUUECKAX 3aHATHI MO JUCIUIINHE ‘AHaJuTHYecKas MeoMeTpust’ JLIs
CTYJIEHTOB JIHEBHOI'O MaTeMaTu4deckoro axkysibrera crenuajgbioct 1-31 03
01-02 — “mareMarTka (HAYIHO-TIEAATOTHICCKAS JIEATETHHOCTD)”.

B nocobun mpejicraBieHbl Caenyoolie pa3eb: “JIMHuI BTOPOro mopsi/i-
ka’, “O01as Teopusi JUHUIE BTOpOro mnopsijaka’, “IlopepxHOCTH BTOPOro Io-
psiiKa’.

st 3a1a1 IpUHSITA CKBO3HAs HyMepallds. B HauaJie KaxXaoii TeMbl Jia-
I0TCsl KPATKIAE TEOPETUICCKUE CBEJICHNST, HEOOXOIUMBIE JIJIsI PEIIeHusT 3a,1a
JAHHOI TeMbl. THUIIOBBIE 3a/a9i TEMbl JaHbl C PEHICHUSIMH, UTO MO3BOJISIET
MCII0JIB30BAThL TTI0COOME JIJIsT caMOoIoAroToBKu. Ha octasbHbIe 33191 B KOHIIE
MOCOOMsT JTAHBI OTBETHI.

[Tocobme MOXKeT HCHOIb30BAThLCS MPEXKJe BCEro CTYIeHTAMU MaTeMaTH-
yeckoro gakysbrera. OHO TaK »Ke MOXKeT OBbIThH UCIOJb30BAHO U CTYIeHTaMN
3a09HOTO (PaKyJIbTETa.



1 JIMHN BTOPOI'O IIOPA/IKA
1.1 OKpYy>HOCTb. DJIJIUATIC

OKpy>KHOCTB pajmyca 1 ¢ neHTpoM B Touke M (a,b) Moxker ObITH 3a/aHa
ypaBHEHNEM

(x—a)*+ (y — b)? =1’

D AAUNCOM HAZBIBACTCS MHOYKECTBO TOYEK IJIOCKOCTH JIJIsT KayKJ10# 13 KO-
TOPBIX CyMMa, PACCTOSTHWH 70 JIBYX JIAHHBIX TOUYEK, HA3BIBAEMBIX (POKYCAMU
eCTh BeJIMUMHA MTOCTOSTHHAs, DOJIbINast YeM PACCTOSTHUE MEXKY (DOKYCaMHU.

DJLINATIC MOYKHO PaCCMaTPUBATh KaK PE3YJIbTAT CXKATUST OKPYKHOCTH K €8
JTHaMeTDYy.

v

Puc. 1:

[TocTostHEYI0 BeIUUUHY, BXOISIILYIO B ONpeJIeIeHIe SIIINICA, 0003HATIM
yepes 2a, paccrosiune Mexay ¢gokycamu — depe3 2¢. Ecim cucremy Koop-
JIMHAT BBIOPATh TAKUM 00Pa30M, UTOOBI (DOKYCHI SJIJIAIICA, PACIONAraINCH Ha,
ocn abCIyce, a HAava 0 KOOPAMHAT HAXOUJIOCH MOcepenHe Mexk Iy (hokyca-
M, T0 (HOKychl OyayT umerh koopauHatel Fi(—c,0) u Fy(c,0). B cayuae
TAKOTO BLIOOPA CHCTEMbBI KOODJIMHAT, JIJIsT SJLIUICA CIIPABEJINBEI CJIe Ly IOIIIe
CBOICTBA.



st Toro, arobbr Touka M (x, y) mpuHAJIIeXKATA JJLIUICY, HEOOXOJANMO U
JIOCTATOYHO, YTOOBI €6 KOOPJAMHATLI yI0BJIETBOPSAIN YPABHCHUIO

rae b2 = CL2 — C2. D10 YpaBHEHNE Ha3bIBACTCA KAHOHUYECKUM YPAEHEHUEM
IAAUNCA.

KOOpﬂHHaTHble OCH «ABJIAIOTCA OCAMMN CUMMETPHUU IDJIJIUIICA. Hawaso ko-
OpJuHAT [ABJIAETCA NEHTPOM CUMMETPUUN SJIJIUIICA.

DuIuIC TepecekaeT KoopAuHaTHbIe ocu B Toukax Aj(—a,0), As(a,0),
Bl(ov _b)> 32(07 b)

st ioboit Toukn sstunca M (x,y) BBITOJHSAIOTCS COOTHOIICHUST:

—a<zr<a, —b<<y<o.

I JToOBIX TOYEK SJIUIICA, PACTIONOXKEHHBIX B TEPBOM KOOPIMHATHOM
YeTBePTH, ¢ BO3pacTaHueM uX abCIMCChl, UX OpJinHaTa yObIBaeT.

Orpesok A1 Ay u ero jumna 2a HA3BIBAIOTCA O0AbWELT 0CHIO, & OTPE30K
OAs u ero JanHa a HA3LIBAIOTCS 004bWeT NOAYOCHIO.

Orpesok BBy u ero ajauna 2b Ha3bIBAIOTCA MeHbULET 0CH10, & OTPE30K
OBy n ero jymna b Ha3BLIBAIOTCS MEHLULET NOAYOCHIO.

Orpesok F1Fy u ero ajauna 2¢ Ha3bIBAIOTCA (POKYCHDIM PACCTMOAHUEM.

Toukn Aj(—a,0), As(a,0), B1(0,—0b), By(0,b) HazbIBAIOTCA Gepuiunamu
DANUNCA.

Ornorrenne (DOKYCHOTO PACCTOSTHUST SJLIUIICA, K JIJIMHE ero OOJIbIei ocu
HA3bIBACTCS IKCUEHMPUCUMEMOM JITATICA U 0O03HATACTCS Yepe3 €:

C

E = —.
a

Dokanvrvimu paduycamu Toaku M (x, y) S7Iunca Ha3bIBAIOTCS BETHTHHBI

™ = FlM uro— FQM
q)OKaJIbeIe paanyChbl JJigd SJIJIUIICAa MOT'YT 6bITb BBIYUCJIEHBI 9€pPE3 IKC-

[IEHTPUCUTET:
rN=a-+¢Ecxry, ro=a—Exr].

DJLINATIC MOXKET ObITh 3a/]aH YPABHEHUSIMI

xr=acost; y=bsint,



KOTOPbIE HA3bIBAIOTCA NaApamMempuieCrumMl YpasHEHUAMU 2AAUNCA.

[Ipsimble, mapaJieTbHbIC OCH OPAUHAT U UMEIOIINe ypaBHEHU s
a a
r=—— u Tr=—,
€ €

Ha3bIBaIOTCA dupe%mpucamu 2ANUNCA.

[Tockonbky g snaunca € < 1, TO IUPEKTPUCHI SJITUIICA SJIIATIC HE IIe-
pecekaroT

OrHOoIIeHne PpacCTOsTHAST OT JII0OOM TOUKM JIATICA, JJO (DOKYCA K PACCTO-
STHUIO OT 3TOW TOYKHU JIO COOTBETCTBYIOMIEH INPEKTPUCHI €CTh BEJIMIMHA, MO-
CTOSIHHAS, PABHAS SKCIEHTPUCUTETY.

4qa 1. Kakne Gurypnl 3a4ai0TCs1 ypaBHEHUSIMUA:

amauda 1. K yp yp

1) 22 + 9% — 22 + 4y — 4 = 0;

2) 2%+ y? — 2z + 4y + 5 = 0;
3) 2t +y? =20 4+4y+6=0;

)
)
)
4) 3% + 3y® + 62 — 18y — 48 = 0;
5) 322 + 3y? + 62 — 18y + 50 = 0;
6) 322 + 3y + 6z — 18y + 30 = 0.

Pewenue. 5). Bolgesnm noHbie KBaIPaThl OTHOCUTEIHLHO 0OEHX MepeMeH-
HBIX:

322 4 3y + 62 — 18y + 50 = 0;
3+ 20+ 1)+ 3(y* —6y +9) —3 —27+50 = 0;
3(x+1)*+3(y — 3)? +20 = 0.

[Tosryuaem, 9To HU OJIHA TOYKA HE MOXKET YJIOBJETBOPSTHL 9TOMY yPaBHEHMUIO.
Omeem.: mycToe MHOXKECTBO.

Bamataa 2. CocraBuTh ypaBHEeHHE OKPYKHOCTH, UMEIOIIEl [IEHTD B TOUKE
S(1,—3) u mpoxomsmeit uepe3 Touky A(5, —3).

3amada 3. CoctaBuTh ypaBHEHUE OKPY>KHOCTH, KOTOPasi IPOXOIUT Uepes
TOYKH:

1) A(-1,5); B(7,1); C(2,6);
2) A(—1,5); B(—2,—2); C(1,19).
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3amada 4. Hanucars ypaBHEeHUsT OKPYXKHOCTEH, TPOXOJSAIIUX Yepe3 TOU-
Ky A(1,2) u kacaroruxcs npsimoit © —y + 3 = 0 u npsimoit x —y — 1 = 0.

Saga4da 5. Hamucarh ypaBHeHUs] OKPYXKHOCTEMH, KaCAIOMIMXCA TPIMbIX
r=1y=1 z—y=1

Pewenue. Tlycrs M (g, 1) siBIAsIETCS TEHTPOM OKPYXKHOCTEH, KOTOPbIE
KACAIOTCs YKA3AHHDBIX IIPSIMBIX. SAUIIEeM YPABHEHUs IPSIMBIX B 00IIEM BUJIE:

r—1=0; y—1=0; z—y—-1=0.

Bocnosib3oBaBiiuch (popMyJIoil pacCTOSHUS OT TOYKHU JIO IIPSAMOI Ha, IJI0CKO-
CTH, HaliJIeM PaccTosHust OT TOYKM M 10 9TUX NPSMBIX:

—1 —1 —yo—1
dy = %o \; dy = Yo \; dy = |[To — Yo \.
1 1 V2

[Tockosbky Touka M paBHOyJZAJIEHA OT BCEX TPEX MPSIMBIX, TO MOXKHO MOJIY-
YUTHh CUCTEMY
[wo — 1] |yo — 1],
1 17
2o — 1| |zo —yo — 1|

N

30aBuBIINCh OT 3HAMEHATEIS, TOJYIUM CUCTEMY

2o — 1] = [yo — 1[5
\/§|£E() — 1| = ‘LUO — Yo — 1|

Hcnonbas cBoiicTBa MOMIYJIsA, TIOJYYUM, YTO KaxkKj0e U3 ypaBHEHU paB-
HOCHUJIBHO COBOKYITHOCTH JIByX YPABHEHUH U MMO3TOMY TIPHUJIEM K CUCTEME

o

ro—1=yo—1;

20— 1=—-y+ 1
V2(zg—1) =20 —yo — 1;
L | V2(z0— 1) = —zo +yo + 1.




DTa cucrema Oy1eT PaBHOCHJIbHA COBOKYITHOCTH

o —1 =y —1;

V2(xg —1) = x0 — yo — 1;

ro—1=1—yo;
>ﬁ($o—1):$o—yo—1;

ro—1=yo— 1

V2(zg— 1) = =0 + yo + 1;

ro—1=1—yo;
| V2(o— 1) = —zo+yo + 1.
Pemum nepByto cucremy. U3 ee mepBoro ypaBHeHus, xy = ¥y. [logctaBup 3To
BbIpayKEeHUE BO BTOPOE yPaBHEHUE, MOJIYUNM:

\/§($0—1):$0—$0—1;

V2(zg— 1) = —1;

1
Tog = 1 — —.
V2
Orcroma yp = 1 — E Pajinyc oKpy»KHOCTU MOXKHO HalTH UCIONB3Ys JH0D0E
U3 MOJIYIEHHBIX BBINIE PACCTOSTHUIA:
1 V2 V2

Torja ypaBHeHUE OKPYXKHOCTH TPUHUMACT BUJIL;

(r—(1- %))2 - (- 2= (o

nJjin

1 2 1 2 _

Pemum Tenepnr BTOpylo cucteMy. 3 ee mepBoro ypaBHeHmsd, o = 2 — 1.
[ToncTaBuB 3TO BhIpaXkeHHE BO BTOPOE YpaBHEHUE, MOJTYINM:

V2(1 =) =2 —yo —yo — 1;
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V2 = V2yy = 1 — 2y,
(2—V2)yo=1- V2
C1-V2 (1 -V2)2+v2) V2 1

PTYTVE T -Vt ve) 2 V2

1
Orcrona xg = 2 — yo = 2 + —. Haiinem Tenepn paanyc:
V2
20 — 1 1 1 V2+1
r= :

=|lrg-1=2+—4=-1=14+—=

[TojicTaBuB nostyvueHHbIE KOOPJAUHATHI IEHTPa U PaJuyC B YpaBHEHUE OKPY K-
HOCTH U TTPeodpa30BaB, MOy IUM:

w2 Jo e+ 7=

U3 TpeTheit cucTeMbl Ty = Yy ¥ MOITOMY U3 €€ BTOPOT'O yPaBHEHU MOy IaeM:

V2(zg—1) = 1;

1 1
vo=14——, yo=1+——.
0 V2 Yo V2
1 1
r=lry—1=14—4%-1]=—7.

NCRRRNG

CrietoBaTeIbHO, MOJIyUaeM CIeAyIolee YpaBHEHUE OKPYXKHOCTH:
1

(:C—l—ﬁ)QJr(y—l——)Q:—.

3 geTBepTOit cuctembl g = 2 — 1. [logcTaBum momydentoe BoIpaykeHue BO
BTOpPOE ypaBHEHUE:

V2(1 = yo) =2+ yo +yo — 1.

[Tocne npeobpazoBanuii moydaeM:

Ocrajioch HaiiTn pagnyc:

1
r=lrxy—1=2—-—4-1/=1-

V2

10
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CutetoBaTeIbHO, MTOJIYINM TAKOE YPaBHEHNE OKPYKHOCTH:

1 1L, (V2-1)
(:U—Z—FE) —|‘( —E)— 9 .
Omeem:
(x—1+%)2+(y—1+%)2=1,
L Lo (V2+1)
(96—2—?) +(y+ﬂ) 1— 12 :
@=1= P+ -1- 2=

1 1 (V2 —1)?

2=

Bama4a 6. 13 touek A(1,1), B(1,4), C(5,2) npoBeeHbl KacaTeabHbIC
K okpyskHOCTH T2 + 3% + 22 — 19 = 0. CocTaBUTh UX ypaBHEHWS.

Bagauga 7. CocraBuTh ypaBHEHWS OKPYKHOCTH, MPOXOJAIIECil Yepes ToY-
Ky A(1, —2) u Touku nepeceuennst mpsiMoit £ — 7y + 10 = 0 ¢ OKPyKHOCTHIO

2?4 y? — 22 + 4y — 20 = 0.

Vxazanue. PaccMoTpers ypaBHEeHWe TTydKa OKpysKHOCTel 22 + 32 — 20 +
+ 4y — 204+ Az — 7Ty + 10) = 0.

Bamada 8. CocTaBuTh ypaBHEHUE 3JIKINCA, (POKYCHI KOTOPOI'O IIPUHAI-
JIe’KAT OCH OPJIMHAT U CUMMETPUIHBI OTHOCHTEIHLHO HAUAIa, KOOPAUHAT, €CIIH:

1) mostyocu ero COOTBETCTBEHHO PABHBI TPEM W TISITH;

2) paccrostare Mexy Gokycamu paBHO 6 u Gosbinast och pasHa 10;
12
3) Gosblmast 0ch paBHA 26 U HKCIEHTPUCUHTET € = 3
Bamada 9. HaiiTu nonyocu, pOKyChl, SKCIEHTPUCUTET U YPABHEHUS JIH-
PEKTPUC JIJIsT JUIATICOB:

1) 2527 + 9y* = 225;
2) 9z% 4 25y* = 225.

3amada 10. DKCIEHTPUCUTET IJIINICA € = 3 doKaIbHBI pagInyc TOY-

Kk M snnunca paBeH 15. BuramcnnTh paccTosgHue OT yKa3aHHON TOYKHU JI0
COOTBETCTBYIOIIEH 3TOMY (DOKYCY JIUPEKTPUCHI.
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Bagaua 11. CocraButh ypaBHeHue sjauica, 3Has ero ¢pokyc Fi(2,0),
COOTBETCTBYIONLYIO 3TOMY (POKYCY JUPEKTPUCY & = 8 U IKCIICHTPUCUTET € =

5
Pewenue. st r000i TOUKYM SJLIUIICA,
r
- =E€.
d

[Tycrs M (z,y) — takast Touka. [To ¢hopmysie paccTosinust MLy JIByMsi TOY-

KaMWu:
r=MF =+/(z —2)2+y2

Obi1mee ypaBHeHne JaHHON B YCJOBUM JUPEKTPHUCH uMmeeT Bua: © — 8 = 0.
Bocrionb3yemcst popMyioit paccTosiHAST OT TOUYKHU JO IJIOCKOCTH:

|z — 8]

d:
V12

= |z — 8§|.

Torna

\/(x—2)2+y2 1

|z — §] )

[Tpeobpazyem mosrydeHHOE COOTHOIIICHUE:

1
V= 2P+ = 8- al;

1
(x—2)+y* = 1(64 — 16z + 2%);

A(z® — 4z + 4 + y°) = 64 — 162 + 2%

322 + 4y? = 48;
72 y2
— 4+ = =1.
16 + 12
72 y2
9, =1
meem 16 + 2

Bamaga 12. CocraBuTh ypaBHEHHE JJIIUICA, BEPITHHA KOTOPOI'O HAXO-
JATCST B HAYAJIE KOOPMHAT, OyinKaiiiiuii K Heil pokyc B Touke F(2,0), a ogna
W3 JUPEKTPUC HJUTATCA TepecekaeT ee Ghokaibayo och B Touke N (12,0).

Pewenue. IlockonbKy ojiHa 13 BEPIINH U OJUH U3 POKYCOB HAXOIATCS Ha,

ocn OX, To pupekTtpuca mnapaJiienbia ocu OY u BTOpoit GoKyc Tak xKe Ha-
xonutcst Ha ocu OX (puc. 2). Eciii 61 eHTD SJITHIICA HAXOIUIICS B HAUAJIE

12



v

12 X

Puc. 2:

KOOPJIMHAT, a ero (poKychbl Ha ocu abCluce, TO ypaBHEHUE JITaHHOW B yCJO-
a

BUN JUPEKTPUCHI MMEJIO OBI BUI r = —. B namewm Cjly4dae HEHTP SJIJIUIICA
£
HaXOJUTCsA IIpaBee OT Ha4daJla KOOPJAWHAT Ha PaCCTOAHHMHN G 11O OCH EL6CLH/ICC.

CnenoBare/ibHO, JUPEKTPHCA B HAIIIEM CIydae UMeeT ypaBHEHUE

a
r=a-+ —.
€

C npyroit croponsl, ee ypasuenne x = 12. [Tosromy

a
a+—=12.
€

Ouesnyno, uro a — ¢ = OA — F1A = 2. Torna a = ¢ + 2. Iojgcrasum 310
BLIPAXKEHNE B IIOJIYIEHHOE BBIIIE COOTHOIICHHE:

(ct2)+ T2 g,
(c+2)
(c+2)+@ = 12;

clc+2) + (c+2)? = 12¢
E+2+F+4c+4—12¢=0;
2¢* — 6c+4 = 0;
¢ —3c+2=0.

13



Kopusimu miocsieinero ypapHenust siBasiiorcst ¢ = 1 u ¢g = 2. [Tosromy no-

JydaeMm, 9To a; = 3 U ag = 4. 3uaunt Fy = (2 + 2¢1,0) = (4,0) u F2 =
1 1

= (24 2¢2,0) = (6,0). Kpome Toro, e; = e =g Iyist cocraBiieHust

YPaBHEHUN JIJTUIICOB BOCIOJIBL3YEMCs CBONCTBOM

EZE.

QokaJabHBIN pajguyc T HaiijeM 1Mo (hopMyJie PACCTOSTHUS MEXKJy JBYMS TOY-
KaMu, paccrostaue ot Toukn M j1o qupexrpucht Oyjer pasho |12 — z|. Torga

11 pokyca Fy MOIydnM:

Ve —42+y 1
12 -2 3

3v(z —4)2 492 =12 — x;
92? — 722 + 144 + 9y* = 144 — 24z + 2%
82% — 48z + 9y* = 0;
8(z% — 61 +9) +9y* — 72 = 0;
8(x — 3)% 4 9y* = 72;
(r—3)° v

— =1.
9 +8

s dpokyca F2:

\/(x—6)2—|—y2 1

12—z 2
2¢/(x — 6)2 +y2 = 12 — m;
4a* — 48z + 144 + 4y* = 144 — 24z + 2%;
32% — 24x + 4y° = 0;
3(z% — 87 + 16) + 4y* — 48 = 0;
3(z —4)% + 4y* = 48;
T —4 2 2
@=9 0
16 12
[Ipu cocraBiernr 0OOMX ypaBHEHWH MbI ocuuTaan, 910 |12 — z| = 12 — .
B namem ciiydae 310 JICHCTBUTE/IHHO TaK, MOCKOJIBKY BCE TOUKU SJLIUICA

HAXOJISATCS JieBee OT IpsAMoit x = 12 u modToMy adCIUCCa KakI0i M3 HUX
MeHbIne gyem 12.

1.
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(z—3)* ¢ (z—4)* o
0] —t+=—=], — 4+ =—=1.
meem, 9 + 3 , 6 + 2

Bamada 13. CoctaBuTh ypaBHEHHE JIIUICA, (DOKYCHI KOTOPOIO UMEIOT
koopauuaThl (1,0) u (0, 1), a GosbIias MoayoCch paBHA JBYM.

11
Pewenue. Cepenunoii orpeska [y Fy sBistercs Touka O (5, 5) (puc. 3)

CoBepiM mpeodbpa3oBaHue MapaJiebHOro mepeHoca mo popMyiam:

A Y A

N|=
=)
=

\4

o
N
>

Puc. 3:
1
=z — =
2
gyt
y =Y 9

1o npeobpasosanue nepeseger cucremy OXY B cucremy O'X'Y’. Co-
BEpIIAM TeIephb MpeodpasoBaHue MOBOPOTA KOOPAWHATHBIX OCEH CHCTEMBI

O'X'Y’ na yron o« = — no ¢opmysaM npeobpasoBaHnii IOBOPOTA, KOTOPLIE

B JaHHOM CJIy49a€ MMEIOT BHU/L:

8
|
8

Sl =5l

<
I
8

Sl =l -



Dro npeobpasosanue nepesejer cucremy O'X'Y’ B cucremy O’ X"Y". U3
reoMerpuieckux coobpaxkennit koopaunaruast och O'Y” npoiiner yepes do-
Kycol Fi u Fy, a nadano koopaunar cucrembl O’ X"Y" 6yner naxogurhesa na
cepennne orpeska FyFy. IlogcraBus Boipaskenust koopauuar x’ u 1y depes
KOOPJMHATLL T ¥ U3 MOJYYCHHDLIX BbIIIe (hOPMYJI MapaslieJbHOrO IepeHoca
B (bopMyJIbl TTPEOOPA30BaHUii TOBOPOTA, MOJIYIUM (DOPMYJIbI ODIIEro Mmpeod-
paszoBanus, T.e. npeodbpasopanus cucrembl OXY B cucremy O’ X"Y".

2

"= —(+y—1);

Hg| —_
(\W)

/!

y = \ﬁ(_x + ).

B cucreme O’ X"Y" uCKOMBIiL 3JLIUIIC UMEET ypaBHEHKE

mpuYeM BeJIMUnHa b sBygercs Oosbleit noayockio. 3uaunt, b = 2. QokycHoe

IB)aCCTOHHI/Ie, T.€. PACCTOAHUE MEXKIy ToukaMu F) m Fh 09eBHIHO pPaBHO V2.
HaINT,

Kpowme Toro,

1 1
a=\Vb—-—c=4/1—=-=—.
V"=

Caepnosarensno, B cucreme O’ X"Y" uckomblit sjumnc umeer ypasnenue

2
oyt
1

UJIU ypaBHEHUE
20" + y”2 —-1=0.

st Toro, 4ToOBI MOJNYUINTH YpaBHEHHE 3Toro sjumica B cucreme OXY, Boc-
MOJIL3YEMCsI TIOJIyIeHHBIMK (DOPMYyJIaMi 0DIIEro mpeodpas3oBaHms.

1
2(§(x+y—1)2)+§(y—x)2—120;
1
x2—|—y2—|—2$y—2$—2y—|—1—|—§($2—2$y—|—y2)—1:0;
3 3 3
§x2+:cy—§x2+xy—§y2—2x—2y20;

16



32% 4+ 2xy + 3y* — 4o — 4y = 0.

Omeem: 322 + 2xy + 3y* — 4o — 4y = 0.

Bama4da 14. Duummnc kacaercs ocu aberuce B Touke A(5, 0) u ocu opiuHaT

B Touke B(0, —2). CocraBurh ypaBHEHHE JLIUICA, €CJIH €r0 OCH CHMMETDHN
napaJieTbHbl KOOPANHATHBIM OCSM.

3amada 15. Kak pacrojioyKeHbl Ha TJIOCKOCTU TOUYKH, KOOPJAUHATHI KO-
TOPBIX YJIOBJETBOPSIOT YCIOBUSIM:

1) 522 + 9y? + 30z — 18y + 9 = 0;
2) 522 4+ 92 + 302 — 18y + 54 = 0;

3) 522 + 9y + 302 — 18y + 60 = 0;
4
4)y=1—§\/—6:c—:v2;
) x=—2++/—5— 6y — y?
/ _12 _12
(-1, (y=1)
6) < 4 9

4 2 2
<
{257 16

\ |y| > 4.

< 1

17



1.2 T'mmepb6osa

T'unepbo.aoti HA3BIBACTCS MHOYKECTBO TOUEK MJIOCKOCTH JIJIS KarXK 0 13 KO-
TOPBIX aDCOMIOTHAS BEJIMYNHA, PA3HOCTU PACCTOSHUI 10 IBYX JAHHBIX TOYEK,
HA3bIBAEMbBIX (POKYCAMU, €CTh BEJIUINHA MOCTOSHHASI, MEHBIAs YeM PacCTO-
sIHE MEeXKy (POKyCcaMHu.

[TocTostHEy0 BeJUUNNY, BXOAAIILYIO B OIpEIeJeHne IUIepboIbl, 0003HAa-
quM gepes 2a, paccrosinne Mexjy dokycamu — depes 2c¢. Ecam cucremy
KOOPJIMHAT BhIOpATh TAKUM 00pa3oM, 9T00ObI (DOKYCHI IHIIepOOJIbl pacoara-
JINCh Ha OCH abCIMCC, a HAaYaJ0 KOOPJAMHAT HAXOMIUJIOCH MTOCEPEJINHE MEXK Ly
dborycamu, 0 Gokycsl OyayT uMmerh KoopauHatel Fi(—c,0) u Fy(c,0). B
cJIydae TakKoro BhIOOPa CHCTEMbI KOODJMHAT, JIJIsi TUIEPOOJIb CIIPABEINBLI
CJICIYIOIINE CBOMCTBA.

v

Puc. 4:

Jlst Toro, arobbl Touka M (z,y) npuHaiekaa runepbosie, HeoOXOANMO
1 JIOCTATOYHO, YTOOBI €€ KOOPAUHATLI VIOBJIETBOPSIIA YPABHEHHIIO

22 P )

a? b2 ’
riae b = ¢ — a®. Dro ypaBHeHNe HA3bIBAETCS KAHOHUYECKUM YDaBHEHHEM
IUIepOOJIbI.

KoopunaTHble OCH sIBISIIOTCSI OCSIMU CUMMeTpun runepbosisl. Hagaso Ko-
OPJIMHAT SIBJISIETCsI IIEHTPOM CUMMETPHUU TUNIEPOOJIBI.

18



['unepbosia nepecekaer koopaurarayio ock OX B moukax Aj(—a,0),
Ay(a,0) u ne mepecekaer ocs OY'.

Hnist moboit Touku runepbosnst M (z, y) Beimonnsgercs: |x| = a.

st TI00BIX TOUEK TUIEPOOJIbI, PACIIONOXKEHHBIX B IIEPBOi KOOPIUHATHOM
YeTBEPTH, C BO3pPacTaHUEeM UX abCIMCChl, UX OPJIMHATA BO3PACTAET.

Orpesok A1 Ay m ero jumHa 2a HA3BIBAIOTCS Jelicmeumenvhoti ocvio, a
orpe3ok OAs 1 ero JJauHa @ Ha3BIBAIOTCS delicmeumenvhoti nosyocso.

Orpesok B1Bs u ero giauna 2b Ha3bIBAIOTCT MHUMOT 0Cb10, 8 OTPE30K
OBy u ero pnuna b Ha3BIBAIOTCS MHUMOT NOAYOCHIO.

Orpesok F1Fy u ero juna 2¢ HA3BIBAIOTCH (POKYCHBLM PACCTIOAHUCM.
Toukn Ai(—a,0), Az(a,0) HABIBAIOTCS 6epuLuHaMU 2UNePOOAbL.

[Ipsmbie, mpoxondmue depe3 HadaJ o KOOPJAMHAT W HMEIOIIe YTJIOBbIE

KO DUIIMEHTHI — U —— HA3bIBAIOTCH ACUMNMOMAMY 2UNEPOONDL.
a a
Touku runepboIbl HEOrPAHUIEHHO MPUOINKAIOTCS K ACHMIITOTaM, HO He
[IePECeKaIOT UX.

Ornomrenne pOKyCHOIO PACCTOSHUS THIEPOOJIBLI K AJIUHE ee JeCTBUTE b
HOW OCH HA3BIBAETCST IKCUEHMPUCUMEMOM 2UNepboAb, 1 0DO3HATAETCS Yepes
£:

c
£=—.
a

Dokarvrvmu paduycamu Touku M (x,y) runepbOIbl HASBIBAIOTCS BEJIH-
bl 11 = FAM nry = F5M.

[Tpsimble, napaJiiesibHbIe OCH OPJIMHAT U UMEIOIINEe yPaBHEHU s

a a
T=——= U T=-,
3 3

HA3bIBAIOTCS QUPEKMPUCAMU 2UNEPOONDL.

[TockombKy /1t rUnepOoJbl € > 1, TO JUPEKTPUCHI THIEPOOILI THIIEPOOITY
He TepecekatoT

OrHOoIIIeHnEe pacCTOSTHNUS OT JII0O0H TOUKM TUIepPOOILI J0 (DOKyca K pac-

CTOAHUIO OT 3TOM TOYKHU 10 COOTBGTCTByIOHI‘efI JUPEKTPUCHI €CTh BEJIMYNHa
IMOCTOAHHAA, PaBHadA IKCHEHTPUCUTETY.

19



['unepbosia HasbIBaeTCst pasnocmoponnet; (pasnobounot), eciv ee 1moy-
OCH paBHBI. Y paBHEHKE PaBHOCTOPOHHEH rumepOoJIbl UMEeT B/

2 —y? =d’

Y paBHOCTOPOHHEH T'UIIEPOOJIbI ACUMIITOTHI TIEPHEH UK YIS PHBI.

3amada 16. /L5 runepoosib % 141 1 Ha#iTH MoIyocu, KOOPAUHATHI

(dOKyCOB, SKCIEHTPUCUTET, YPABHEHNSI aCUMIITOT, YPaBHEHHSI JTUPEKTPUC.

2 2
ama4a 17. /s runepbosibl ——— + Y1 HaWTHU MOJIYOCH, KOOD/IMHA-

225 64

ThI (DOKYCOB, SKCIIEHTPUCUTET, YPABHEHNST ACUMIITOT, YPaBHEHUsI TUPEKTPUC.

3ama4da 18. CoctaBuTh ypaBHEHHE I'UIepOOJIbl, (POKYCHI KOTOPOH MpH-
HaJIJIEXKAT OCH OPJMHAT U CUMMETPUIHBI OTHOCUTEIHHO HaUaa KOODIMHAT,
eCJIN:

6
1) paccrosiine Mex iy dbokycamu paBHO 12 1 SKCHEHTPUCHTET € = 5;
3 3
2) ypaBHEHUsI ACUMIITOT Y = Z:C uy = —Zx U pacCTOsSHUE MEeXKIy JU-

PEKTPUCAMU PaBHO 75;

9
3) mouka M (5,\/ 13) npunajiekuT TUIepOOTIe W ACUMIITOTHI HMEIOT

YPABHEHUS Y = —%x uYy = %:c

Banaua 19. Haiitu dokanbubie paguycsr Touku M (—5, Z) runepooIIbl
Y
6 9

amauga 20. Kakwue durypbl 3ajat0rcs CIeAyONUMI YPABHEHUSIMU 1
HepaBEeHCTBAMMT:

1) 522 — 9y* — 30z + 18y — 9 = 0;
2) 1622 — 25y% + 32z — 100y + 84 = 0;

2
3)yz—1+§\/x2—4:c+5;
) r=9—-2/y*+4y +8;
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/ 2

T L
6){ 4 9
\ 2 y 2
;2
ro_ y_ <1
] 4 9,
_x_ + y_ <1
0 4 9 ~ 7
Bamadga 21. CocraBuTh ypaBHEHUE TUNEPOOSIHI 3HAS, UTO:

1) paccrostHie Mex Iy BepiinHaMi paBHO 24 1 (HOKYChI

F1(—10,2), F5(16,2);

2) dokycnr F1(2,3), Fy(—2,—3) u paccrosinue MexkJy JAUPEKTPUCAME
PABHO YEThIPEM;

3) e = -, dokyc F(4,0) u ypaBHeHHE COOTBETCTBYIOIIEH TUPEKTPUCHI
4o — 9 = 0;

5)
4) ¢ = —, dokyc F(0,5) n ypaBHenne COOTBETCTBYIOIIECH JUPEKTPUCHI
5y —16 = 0.

Pewenue. 1) Haiimem cepemuny orpeska FyFy. Do 6yer Touka O'(3,2).
[TockobKy (hoKychl UMEIOT OJMHAKOBYIO OpJMHATY, TO (POKaJbHAasi OCh Ia-
pastenbna ocu abcnuce. CreoBaTebHo, COBEPIIUE TapaslIejbHblil IepeHoc
CUCTEMbI KOOPJIMHAT TAKUM 00pa30M, 4TODbI HAYAJ0 KOOPAMHAT OKA3aJI0Ch B
rouke O, T.e. 10 dpopMyIam

¥ =x—3;
vy =y—2,

nosyunM, 4ro B cucreme koopauuar O'X'Y’ dokycwl O6yayT mMerh Koop-
muuathl F1(—13,0) n F5(13,0). ITosromy B ykazaHHOil cucreme ypaBHEHUE
MCKOMO# TUIepOOsIbl UMEeT B

$/2 y/2 .
@

[Tocrosinnast BeManHa, BXOASIIAsS B OlIpejieeHre runepoosibl paBHa PacCTO-

SHUIO MEXJy BeplinHaMmu, T.e., 2a = 24. Paccrosuue Mexay (Qpokycamu B
Haiem ciaydae papao 26. CremoBaTeshHo,

=V —a?2=+v132-122=+/169 — 144 = 5.
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[Tosromy ypaBHUe THUIPEDOJIHI IPUHUMAET BUIL;

2 2
! y/

=1
144 25

Bepuemcst Terepb K cTapbiM KOOP/IMHATAM:

(=37 -2,
144 25 '

2 2
(=3 (-2

Omeem.: — = 1.

144 25

2) B nannom ciydae (hOKyChbl CHMMETPUYHBI OTHOCHTEIHHO Hadasa Ko-
opauHaT. [loaToMy Hadas0 KOOpJAMHAT W cepeJuHa oTpe3ka FiFby coBmaa-
ioT. CJe10BaTeILHO, JIJIsT TOTO, YTOOBI MOYXKHO OBLIO COCTABUTH KAHOHUIECKOE
ypaBHEHUEe THIePOO0JIbl, JOCTATOYHO TOJBKO COBEPIIATEH MOBOPOT KOOPIUHAT-
HbIxX oceil (puc. b). st cocrapienusi bopMyJ1 yriia MOBOPOTa, HaM HEOOXO-

A

Y
XI
v F,

v

Puc. 5:

JIUMO HalTH cOsS M Sin . DTO MOXKHO CJIeJIATh, BOCIIOJb30BABIINCH MPSIMO-
yroabHbIM TpeyrosbaukoM OAF). Jlast sroro Haiijgem cTOpoHbI TPEyToabH-

ka: OA = 2, AF} = 3, OF; = \/JOA2+ OF} = y/9+4 = /13. Torma

MOJIY YN M:

cosa = ; sina =

w
w
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Kanonnueckoe ypasuenne runepbona Oyger umers B cucreme OX'Y”. Tlo-
3TOMY HYKHO COCTABUTH (POPMYJILI OOPATHOTO MEPexoja, T.e. IMepexojia OT

cuctempl OXY k cucreme OX'Y' :

+

Ny
e

l\DOO“.

oW
ﬁ‘
w

<
I
|
&
2
w
4
<

nJjim

1
¥ = ——=(2x + 3y);

V13

’:L(—Sw—I—Z )

B cucreme OX'Y' ypapuenne runep6o/nl nMeeT KAaHOHUIECKOE yPaBHEHUE

ZLJIH KaHOHMYECKOI'O YpaBHEHNA FI/IHep6OJIbI €€ aCUMIITOTBI UMEIOT YpaBHEHN A

a a
rT=—nNr=—— CJIe,Z[OBaTeJIbHO, pacCCTOAHNE MEXKAY aCUMIITOTaMKU PaBHO
£ 9
2
a a
20— =25 =—=4
_ C
a

[Tockombky ¢ = OF, = /13, To 2a% = 413 u a? = 2v/13. CrnenoBaTeabHo,
b* =c* —a® =13 - 2V13.

[TosTomy B cTapoii cucremMe KOOpJAMHAT ypaBHEHUE IUIEPOOJIbI IMEeT BT

<2x+3y)2 (—3x+2y)2
vz |\
213 13 — 213

nJjim

(22 +3y)?* (=8x+2y)° .
26113 13(13 — 2V/13)

CoBepiM Tenepb mpeobpas3oBaHusd, JJjisI TOTO, YTOOLI IPUBECTU ypaBHEHUE
runepbosibl K 0oJiee mMpocTOMYy BUJLY.

13(13 — 2v/13) (22 + 3y)? — 26V/13(2y — 3z)? = 26113 - 13(13 — 2/13);
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(169 — 26V/13)(42” + 12xy + 9y°) — 26V/13(4y* — 122y + 922) =
26 - 169v/13 — 26 - 169 - 2;
(V13 — 2)(42? + 122y + 9y?) — 2(4y® — 122y + 92°) = 2- 169 — 521/13;
(4v/13 — 26)2% + (12v/13 — 24 + 24)zy + (9V13 — 26)y> = 2- 169 — 52v/13;
(2v13 — 4)2? — 122y + (213 — 9)y + 26V13 — 52 = 0.

Omeem: (24/13 — 4)2% — 122y + (2v/13 — 9)y? + 261/13 — 52 = 0.

3amada 22. CoctaBUTh ypaBHEHUE PABHOCTOPOHHEH THIIEPOOIIBI, €CJIN ee
dbokyc F(1,1) u acumnrora numeer ypapaerne x + y = 0.

Bagaua 23. CocraButh ypaBHenue rutepbosibl, (horycer koropoit F1(1,0)
u F5(0,1) 1 acHMIITOTH MAPAJJIETEHBI KOOPAUHATHBIM OCSIM.

Bama4da 24. CocraBuTh ypasHeHue runepbosibl, 3uas ee poryc Fi(—2,2)
1 acuMnToTel 2x —y + 1, v+ 2y — 7= 0.

Y'4
2
Y

X"
o} q R
-3 3
— X'
/' 2 -1
>
-2 9] 1 X

Puc. 6:

Pewenue. BuauaJsie HaiijgeM TOUKy nepecevdeHusi acuMmnTotr. st 3Toro
HY>KHO PEINTh CUCTEMY

20 —y+1;
x+2y—7=0.
24



3 nepsoro ypapuenus y = 2z + 1. [lojcraBuB Bo BTOpoe ypaBHeHUE, MTOJTY-
anm ¢ +2(2x + 1) — 7 = 0, otkyna « = 1. [logcraBus mosydennoe 3natqeHne
B nepBoe ypapHenwne, HaxoauMm y = 3. Haiigernnast Touka nepecedennst acum-
ITOT SBJISIETCS JIJI THIIEPOOJIbI CepeIHON OTPE3Ka, COENHIONIEro (pOKYCHhl.
CosepIuM mpeodbpa3oBaHue MapasljIeIbHOIO TePeHoca CUCTEMbl KOOPITHAT
TaK, 9TOOBI HAYAJIO KOOPJAMHAT TEPEMECTHIOCh B 3Ty TOUKY, T.e. 0 (hOpMy-
JIaM

¥ =x—1;

y =y —3.

Torna B cucreme xoopmunar O'X'Y" dokyec F Oyner nMerh KoOOpIUHATHI
(—3,—1). (puc. 6). Tenepb Hy»KHO COBepIIUTH MPeOOPA3OBaHKE TOBOPOTA,
cucrembl koopaunar O'X'Y’ na yron «. DroT yros nomoxker Haiitm nps-
Moyroabhbiii rpeyroasunk F'O'A. Oueuano, uro FA =3, O'A = 1. Torua

nonyanM O'F = /O'a? + FA? = \/10. CnefoBaTesbHo,
1 3

COSQY = ——: Ssinq = ——.

V10’ 10

[Toaromy dpopmyJibl 0OpaTHOIO Mepexojia Mpu 3TOM MPeodPa30BaHUs ITOBOPO-
Ta, UMEIOT BHU/I

PR B
V10 V10’
S S
V10 V10
nJjin
x/l — (3$/ _|_ y/),

y// = \/ﬁ(_'xl + By/)

B cucreme koopannar O’ X"Y" runepbona Oyner uMmers ypapHeHne

13 ypaBHeHWI acUMNITOT HaiijeM uX yryoBble Koddduiuentol. Umu OymyT

ki1 =2uky = —5 D1 KOIPPUIMEHTHI YIOBIETBOPSIOT YCIOBHUIO MTEPITEH 1~

KYJIAPHOCTH. SHAYUT JIAHHBIC ACUMIITOTHI NephnenuKyasapabl. CoBepiieHnble
HaMK [IpeodpPa30BaHus KOOPAMHAT 3Ty MePHeHINKYIAPHOCTL He HAPYIIAIOT.
[Tostomy u B cucreme O'X"Y” acumnorsl runepbo/bl NEPIEH UK YIAPHDL.
CaemoBaTesibHO, B 9TOi cucTeMe rumepbosa Tak »Ke paBHOCTOPOHHSS U II0-

3TOMY MMeeT ypaBHEHUE

2 2
:U” _y// :a2.
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Ouesnino, uro ¢ = FO' = v/10. IlockoubKy ¢? = a®+b?, T0 B HallIeM cilyuae

2:

c? = 2a®. CnenoBaTesbHO, @ 502 = 5. 3HAUUT ypaBHEHHE I'UIIEePOOJIbI

2 2
$// _y// _ a2.

Tenepnb 0CTAIOCH BEPHYTHCST K CTAPBIM KOOPJANHATAM U TOJYIUThH YPaBHEHHE
runepobosnsl B cucreme OXY :

(32" +4))" — (—=(—2' +3y))" = 5;

O

1
(\/10
(3:c'+y')2 — (- x'+3y')2 = 50;
2 2
(Bx—=1)+(y=3)" = (—(z—1)+3(y—3))" =50;
Bz 4y —6)° — (—x+3y—8)° = 50;

922 4 y* + 36 + 62y — 362 — 12y — (9 + 2° + 64 — 62y — 48y + 162) = 50;
92% + y* + 36 + 62y — 362 — 12y — 9y* — 2> — 64 + 6ay + 48y — 162 = 50;
82 — 8y* + 122y — 522 + 36y — 78 = 0;
4a* + 6y — 4y* — 262 + 18y — 39 = 0.

Omeem: 422 + 6zy — 4y? — 262 + 18y — 39 = 0.

Bama4da 25. Touka M (1, —2) npunajexur runepbose, Gokyc KOTOpoii

F(—2,2), a cooTBeTCTBYIOMIAs JUPEKTPUCA 3a/1aHa ypaBHeHHeM 20 —y — 1 =
= 0. CocTraBuTh ypaBHEHHE 3TOI rUIIepOOIIbI.
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1.3 Ilapabosaa. JImHIM BTOPOTO MOPSIKA B IOJAPHBIX
KOOPJIMHATAX

Ilapabo.roti HA3BIBAETCS MHOXKECTBO TOUEK IIJIOCKOCTHU JIJIsT KarXKI0# U3 KO-
TOPBIX PACCTOSTHUE JIO TaHHONW TOYKW, Ha3hIBAEMOH (hokycom PaBHO PACCTOsI-
HUIO JIO JAHHOH TpsMOii, Ha3bIBaeMoi dupexmpucotl.

[TocTosinHy10 BEJIMUKNHY, BXOJSIIYIO B OIIpeIe/IeHIe TapadoIbl 0003HATUM
yepe3 p. Eciu cucremy KoopJmHAT BhIOpATh TaKUM 00Pa30M, UTOOBI JUPEK-
Tpuca ObLIa MapaJuie/ibHa OCH OPAUHAT, (POKYC PACIONAraICsS Ha OCH aDCITUCC
M HAJaJI0 KOOPJAMHAT HAXOIUIOCH MOCEPEInHEe MeXK Ly (DOKYCOM ¥ JUPEKTPHU-
coit, To mapaboJia Oyger obsaraTh CASAYIOMIMMNA CBOWCTBAMMU.

A

Y
F
p P
-2 0 2 X
Puc. 7:
p p
Doxkyc napabosnt F (5, 0), a UpEKTpuca UMeeT YpaBHEHUE T = —5

s Toro, uTobnl Touka M npunajexkasia mapabdbose, HeoOXOIUMO U JI0-
CTATOYHO, 9TOOBI €€ KOOPJAUHATHI YIOBJIETBOPSIIN YPaBHEHUIO

y* = 2pz,

rae p — HEKOTOpoe JEUCTBUTEJIbHOE IIOJIOXKUTEJILHOE YUCIIO. D10 YpaBHEHHE
Ha3bIBaCTCA KAHOHUYECKUM YPAGHEHUEM Hapa6OJIbI.

Abcumcca 000it TOUKKM mapaboIbl HEOTPHUIATEIHHA.
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[Tapabosa npoxoauT dYepe3 HauaI0 KOOPIMHAT.
[Tapabosa cuMMeTprIHA OTHOCUTEILHO OCH abCIIKCC.

[Ipy HEorpaHMUEHHOM BO3paCTAHUU aOCIKMCCHI MapadOJbl, ee OpJuHATA
BO3pacTaeT 1Mo abCOIIOTHON BeJIMInHE.

Orpesok F'M nasniBaeTcst (hokasvhvim paoduycom, a BEIUIUHA P — Napa-
MEMPOM NAPAOONDL.

Ocb abcIuce HA3BIBAETCS 0CbI0 CUMMEMPUL NaPaboAbL, a TOUKA Iepece-
YeHust mapaboJibl ¢ OChI0 aDCIMCC, KOTOPasT COBIMAIAET ¢ HAYAJIOM KOODIMHAT
— sepuunoti napabovl.

Quumuic, napabojia W npaBasi YaCTh TUIePOOJIbI MOTYT ObITH 3aJaHbl B
MOJITPHBIX KOOPJAMHATAX YpaBHEHUEM

p
P =1 ceoso
— E£COS Y

YpaBHEHNe JIEBOI BeTBU I'MIIepOOJIbl UMeeT BUJL:
_ —P
p e
1 —ecosp.
[TapameTp p 7715 mapaboTbl paBeH MapaMeTpy MapadoJIbl, JIJIs SJIIUICA U
b2
runepoosIbl OH HAXOUTCs 10 popmyJie p = —.
a

Bamada 26. CocraButh ypaBHeHne mapaboJibl, BEPITNHA KOTOPOH HaX0-
nurest B Touke A(1, —2), ecau mapabosia pacroioKeHa:

1) cuMMETPUIHO OTHOCHTEbHO TpsaMoit © — 1 = 0 u mpoxoguT uepes
Touky B(2,0);

2) CUMMETPHYHO OTHOCHTEJLHO NpsiMOii y + 2 = 0 u mpoxoauT uepes
Touky B(2,0).

Pewenue. 2). Coepiium mpeobpazoBaHie MapaJiiebHOro MepeHoca Cri-
CTeMbI KOOPJIUHAT IO (POPMYJIaM

=1
Yy =y+2

Torma Bepumnma — Touka A B HOBOI cucTeme Oyier nmersh Koopanaater (0, 0),
a mpsMas y + 2 = 0 B HOBOII cucTeMe OKaxKeTcst ochio abcrmece (puc. 8). B
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Puc. &:

HOBOI cHCTeMe KOOPAMHAT Nnapadosia UMeeT KaHOHWYECKOe ypasHeHue 1y 2 =
= 2px’. TloncraBus B hopMyJIbl IEpexoa KOOPAUHATEI TOYKUA B, MoiyduM
KOOPJIMHATBI 3TOW TOYKM B HOBOI cucteme KoopauHar — B(—1,2). Dtu Ko-
OpP/INHATHI YIOBAECTBOPAIOT MOJYIEHHOMY KaHOHWYIeCKOMY ypaBHenmio. [loj-
CTaBWB WX B 3TO ypaBHeHue, nojydnm, aro p = 2. CegoBaresibHO, B HOBOIf

2 .
crucreMe KoopamHAT Tapabosa mmeer ypasuerne y'- = 4z’. Torma B crapoii
cucTeme KoopnHaT napabona uMeer ypaguenne (y + 2)% = 4(x — 1).

Omeem: (y + 2)* = 4(z — 1).

Bamada 27. Ctpys Bojbl poHTAHA, UMeEOIIast (POPMY MapadOJIbI, TOCTH-
raeT HanOOJIbIIeil BRICOTH 4 M Ha paccTrostauu (0,5 M OT BEPTHUKAJIN, TTPOXOJIsI-
el gepe3 Touky O BuIxona cTpyu. HailTi BBICOTY CTpyH HaJl FOPH30HTAJILIO
Oz wa paccrosinun 0,75 M ot Touku O.

3amada 28. [Iog ocTpbIM yIJIOM K TOPU30HTY OpOIeH KaMeHb. /IBurasch
no mapabosie, OH Najaer Ha paccTosHue 24 M OT HAYAJLHOI'O TOJIOXKEHMUS.
Borancnure napamerp mapaboibl, eci HAMOOJbINAsA BBICOTA, JOCTUTHYTA
KaMHeM, paBHa 6 M.

3amada 29. Ha kakoMm paccTosHUM OT BEPIIUHBI HAXOJAUTCS (DOKYC Ma-
pabosinieckoro peduiekTopa, ecau ero guamerp 20 cM, a riyouHa pasaa 10
CM.

Pewenue. Peab nyer o 3epkaJjie Tejeckora, KOTOpoe B MOTIEPEIHOM pa3pe-
3e uMeer (popMmy mapadosbl. Beibepem cucreMmy KOOpJMHAT TaK, UTOOBI Bep-
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10

(o) 10 X

Puc. 9:

ITUHA 1apado/Ibl HAXO/IMJIaCh B HadaJie KOOPJAWHAT, a (POKYC HAXOJWUJICH Ha
MOJIOXKUTENIbHOI dacTu ocu abenuce (puc. 9). Ypasaenue mapaboJibl B 9TOl
crcTeMe KoopauHaT nMeeT Buj 2 = 2px. Touka B, Haxo[sIasca Ha KPaio
pediekTopa B aToM caydae Oyger umerb koopaunathl (10, 10). [Togcrasus
ee KOOP/IMHATHI B ypaBHEHUE NMapadoJIbl, TOJYyIUM, U4TO

B y? _ 100
P=9z =20
[Tockobky hokyc mapabosibl B BLIOpAHHO CUCTEMe KOOPJAUHAT UMEET KOOP-
5
JINHATHI (g, 0), To paccrosiaue oT (hOKyca 10 BEPIIHHBI OYIeT PABHO g =5 =

=2,5.
Omeem: 2,5 cM.

3amadga 30. Haiitu koopjmHaThl BEPIIUHBI 1apado0Jibl, BEJUUNHY MTapa-
MeTpa U HaIllpaBJIeHUEe OCH MapadOoJIbl, eCTH NMapadbosa 3ajaHa ypaBHEHUEM:

1) 2 + 10z + 2y = 0;

2) y? + 62 + 14y + 43 = 0;
3) y? + 8x + 16 = 0;
4) y = x* — 6.
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Bamaua 31. CocraBbre ypaBHeHue napaboJibl, eciu J1aHbl ee Gokyc F'(—
—2,1) u gupekrpuca x +y — 1 = 0.

Pewenue. Ilycrs M (x,y) — npousBosibHast Touka napabosbl. [To ompeje-
JIEHUIO T1apaboJIbl, PACCTOSTHUE OT 3TOH TOUKHU 110 POKYCa PABHO PACCTOSHUIO
10 upexkTpuchl. CleoBaTebHo, JOCTATOYHO TPUMEHATHL (POPMYJILY PacCTO-
STHUST MEXKJIy TOYKAMU U (DOPMYJIYy PACCTOSHUS OT TOUKHU JIO TIPSIMOIA:

ety 1]
V124127
2 +2°+(y - 1Y) = (z+y—1)%
200 +4r+4+y* —2y+1) =2+ > + 1+ 20y — 20 — 2y;
a? —2xy 4+ + 122 — 2y +9 = 0.

V(e +2)2+(y—1)?

Omeem: 2> — 2zy +y*> + 120 — 2y + 9 = 0.

Bama4da 32. lanwr Bepinna napabossr A(2, 1) u ypaBHeHUE IUPEKTPUCHE
2x — y + 2 = 0. CocraBuTh ypaBHEHWE 3TOH MapadOJIb.

3amada 33. Kak pacrojioXKeHbl Ha TJIOCKOCTU TOUYKH, KOOPJAUHATHI KO-
TOPBIX YJIOBJETBOPSIOT YCIOBUSIM:
(

4+ (y—1)2<1;
x> 2(y — 1);

1) <

o1 (o1
n! 1 T
(y—1)* <4(x—1);

> 1;

y? — 10z < 0;
3) Sr — 3y — 15 < 0;

y—2<2;

2?4+ 8y < 0;
4) 4 2z + 3y + 6 < 0;
x+2>0.
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3ama4da 34. BeraucjguTh JJIMHY MMOJIy0oceil 1 paccTosTHIe MexK 1y (PoKyca-
MU DJLTUIICA;

B 25
P= 13— 12cos
2 2
3amaga 35. ana runepboia % 16 = 1. CocTaBuUTh MOJSIPHOE yPaAB-

HEHUe ee JIeBOU (HpaBoﬁ) BETBU, CUMUTasi, 4YTO HallpaBJIeHUE IOJAPHON OCHU
COBIIAJIACT C TOJIOXKUTEJTHLHBIM HAIpaBJIeHUEM OCH abCIUCC, a TOJIOC HaXO-
JIATCS:

1) B teBoM hoKyce;

2) B mpaBoM oKyce.

3ama4da 36. CoctaBuTh ypaBHEHUE MapabOJIbl, IPUHSIB €€ OCh 32 MOJISP-
HYIO OCh, 8 BEPITHHY — 32 MOJIOC.

Pewenue. Bribepem cucremy KoOpJmHAT TaK KaK YKa3aHO B YCJIOBHUH

(puc. 10).

Puc. 10:

[Tycts d — nupextpuca mapabosnsl, O — ee BepiuHa, a ' — dokyc. [Iycrs
M (z,y) — npousBosibHast ToUKa mapabosbl. K mapa (p, @) sBiseTcs Koop-
nuuaTaMu Touku M, To paccrosiaue or Touku M (z,y) 10 BepImHbl Tapabo-
a6l paBHo p. [Iycts N — ocHOBaHME MepeHInKYIsipa, OMyIIEeHHOr0 N3 TOYKH
M na qupexkrpucy d. VI3 Touku O onycTuM neprneHanKy/sp Ha npamyio MN.
[Tycts B — ocuoBanue 3Toro neprengukyssipa. Torna MN = MB + BN

— paccrogane ot Toukn M 510 gupekTpuchl. V3 reomerprieckux coobpazke-
i, BN BN =L
HUIA, PaBHO PACCTOSIHUIO OT JUPEKTPUCHI IO BEpIINHBI, T.€., = =,

Paccrosinne M B jnerko HaiiTu U3 MpsiMOYTOJBLHOrO Tpeyroabanka OBM :
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M B = pcos . Paccrosinue M F' naiijiem u3 rpeyrosnbanka O M F ucnosnayst
TEOpEMY KOCHHYCOB:

FM?*=0OM?*+OF?—-2-0OM -OF -cos ¢

FM?* = p* + (g)2 -2 pgcosap.

OcrajIoch BOCIIONIB30BATHCS ONpPEIeIeHIEeM T1apabOoIIb:
MF = MN.
Orciofia mosyvyaem:
MF? = MN?:
P>+ (]—?)2 —2- p]—? COSp = (2—? + pcosgp)Q;
2 2 2
P’ P’
,02 + n — pPpCoS p = 1 + ppcos p + p20082 ©;

p*(1 — cosp) = 2pp cos p;
psin® p = 2pcos ¢;
_ 2pcosgp

sin? ¢

2p cos

Omeem: p = ——5—.
sin” ¢

3amada 37. CocraButh ypapHeHue mapabosibl, (OKyC KOTOPOil COBIIAIaeT
C TIOJTFOCOM, & OCh CJIY>KUT TMOJISIPHO# OChIO.

3amada 38. YcTaHOBUTD, KaKue (pUrypbl 3aaHbl YPABHEHUSAME B ITOJISP-
HBIX KOOPJMHATAX:

15 7 3
D P L O R A S
) 3—"Tcosy’ ) 5—2cosp’ ) 4 —4cosp’
6 ) )
Hhp=———7 D) p=r""-—"—; 6)p=—"".
) 2 —cosg’ ) 3—4cosy’ ) 4 — 3cosp
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2 OBIIIASI TEOPUY JIMHUI BTOPOT'O
TTOPSI/IK A

2.1 VYnporeHue odIero ypaBHeH!sd JUHNUM BTOPOTO TIO0-
psiiKa C MTOMOIIIbIO TPeodpa30BaHMiT CUCTEMbBI KOOP-
AWHAT

Obuyum YpasHenuem JUHuL 6mopo2o nopaAdka Ha3bIBAETCS YPaBHEHNE BU-
na,

a11x2 + 2a102Yy + a22y2 + 2a137 + 2a93y + aszz = 0,

rae aij € R, (4,5 € {1,2}) u af;, + aiy + a3, # 0.

J1J151 BCSIKOM JIMHUM BTOPOTO TOPSI/IKA, 3a,IaHHO ODIIIM ypaBHEHHEM, CY-
LLLeCTByeT TaKasdd HpHMOYI‘OﬂbHaH ﬂeKapTOBa cucreMa KOOp,D;I/IHaT, B KOTOpOﬁ
9T JIMHUS OyIeT 3a/aHa yPaBHEHUEM OJHOTO U3 CJEIYION[HX TUIIOB!

22y
1. -+ == =1 — smmrgc;

a? b2 ’

22y
2. =+ 5 = —1 — MHUMBII JLIHUIIC;

a’?  b?
3. a?z? + b*y? = 0 — MHEMBIE IePeceKaIONIecs IPIMBIE;

2 2

x Y

— — %= =1 — runepboua;

a? b2

a’x? — b*y? = 0 — mepecekalonuecs MPsAMBIC;

y? = 2px — mapabomna;
y?> = 0 — mapa COBIABIINX IPIMBIX;

y? — a®? = 0 — mapa mapaJIIeIbHBIX MPIMBIX;

© o N S otk

y? 4+ a®> = 0 — mapa MHUMBIX HapaJUIebHBIX TPSMBIX.

[TocKOMBbKY JTMHUE BTOPOT'O TOPSIIKA MO0 KAHOHUYECKUM YPaBHEHUIM JIer-
KO CTPOSITCST, TO 11eJ1ecO00Pa3HO HAWTH yKa3aHHYIO crucTeMy KoopanHat. Vcko-
Masl CHCTeMa, MOJIy9aeTcst U3 CTapoil (epBOHAYAIBHOMN ) CHCTEMbI KOOPIMHAT
C TIOMOIIBIO 0DOIIero mpeodpa3oBaHus, T.e. TOCICIOBATEHHOIO BHIMOJTHEHUS
peodbpa30BaHusi TOBOPOTA KOOPJAMHATHBIX OCeil W Mpeodpa3oBaHus mapaJ-
JIEJILHOTO TIepeHoCca HadaJia KOPIMHAT.

[IpeobpazoBanme MOBOPOTA KOOPAMHATHBIX OCEH JIOXKHO ObITH TaKHM,
YTOOBI B MOJIYYEHHOM TOCJIE TTPeoOpPA30BaAHUU YPABHEHUU OTCYTCTBOBAJ ObI
KO3 GUIMEHT TTPU MTPOU3BEEHUN KOOPJAMHAT. DTO YCIOBUE 3ATMCHIBACTCS B
BHU/IE
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st TOro, 9To0bl BOCIOJIB30BATHCS (DOPMYJIAMU TOBOPOTA, KOOPIMHATHBIX
oceil, Hy»KHO TepeiiTh K 3HAYEHUsIM COS & U Sin . g 3Toil meam moaxoasT
dopmy.ib

ctg 2a
cos 2a = X
+4/1 + ctg?2a
14 cos2a .
cosa = & T;sma =+

[TockosbKy walie Bcero yros moBOpoTa KOOPJMHATHBIX OCEHl — 3TO yroJl
13 MePBOIl KOOPJUHATHON YeTBEPTHU, TO B 3TUX (DOPMYJIax IMOUTH BCEIIA BbI-
bupaeTrcst 3HaK +, HO €CJIM HEOOXOAUMO BOCIIOJIb30BATHCA JIDYTUM YIJIOM, TO
BO3MOXKEH BBIOOp 3HaKa —. B jobowMm ciydae, JJisi TOro, YToObI MPOBEPUTH
NMPaBUJILHOCTH HalJEHHBIX 3HAYEHNH SIN (v U COS (v, HY?>KHO BOCITOJIH30BATHCS

OCHOBHBIM TPUTOHOMETPUYCCKUM TOZKJIECTBOM (008204 +sin2a = 1) u BbI-
MOJIHEHUAEM YCIIOBUA

Q99 — aq1) SIn & cos a + ajo(cos a? — sina?) = 0.
( ) (

Terepsb [J1st yrpotenusi 0OIIEro ypaBHEHUST JOCTATOIHO BBITIOJTHUTE CJIe-
JIVIOINe JTEeHCTBUA.
Mcnonb3yst HaitieHHbI# YOI TOBOPOTA, COCTABUTH (POPMYJILI ITPeodpa3o-
BaHUS [TOBOPOTA, KOOPANHATHLIX OCEi
x =12 cosa — 1y sina;
y=2a'sina + vy cosa

v nepeidTi K HoBoii cucreme koopaunar Ox'y’, B KoTopoit B 001IeM ypaBHEeH!]
JMHUKE OyJeT OTCyTCTBOBATL Ipousseaenne x'y . Bo3aMoXKHDI cieLyiolye Tpr
CIIyuast.

Cayuaii 1. B mosyyennoM ypaBHEHHE MOXKHO BBIJEJUTD TIOJHbBIE KBaIpa-
TBI OTHOCUTEJILHO 00EMX MepeMeHHbIX &' U 3/, T.e. MONyuYnThL ypaBHEeHIEe

ar (2" 4 b1)* + as(y + by)? + bs = 0,

KOTOpOe IOoCjIe puMeHeHus (popMyJI HapaJsiiebHOro MepeHoca

X=$/+b1;
Y:y/-i—bg

[IPUHUMAECT BU/JL

CL1X2 + CL2Y2 + b3 = 0.
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Cuyuait 2. B mosydenHOM ypaBHEHWN MOYKHO BBIJICJNTH MOJHBINH KBaIpaT
OTHOCHUTEJIbHO TOJBKO OJIHOMI HepeMeHHOﬁ, HallpuMmep, $/, T.€. IIOJIYUYUTD ypaB-
HEHUne

al(x' -+ 51)2 + 2@2(y/ -+ bg) = 0.

Torpa nociie npeobpa3oBanus NMapaJijieIbHOIO MEePeHOca, HauaJia, KOOpJuHAT

X=$/+b1;
Y:y/+b2,

MOTyYAM ypPaBHEHUE

a1 X? + 2a,Y = 0.

CunenoBaresibHO, B JIFOOOM U3 MEPBBIX JIBYX CIYyYaeB OYeHb IMPOCTO OKa-
3BIBAETCS ONPEJIEINTD BUAJL JIMHAKA. KpoMme TOro, COBEPIINB MOCJIEI0BATEIHLHO
npeoOpa3oBaHue IIOBOPOTA KOOPJIMHATHBIX OCeil M mpeoOpas3oBaHue TapaJi-
JIEJILHOTO TIEPEHOCa, HavaJ a KOOPAMHAT, MbI TOJYIUM Ty MPSIMOYTOJBHYIO CH-
CcTeMYy KOODJIMHAT, B KOTOPOi JIMHKUS U OyJeT UMEeTh YIPOIIEHHOe YpaBHEHHE.
Torpa JIMHUIO OKA3bIBAETCST JIEI'KO TTOCTPOUTD.

Cnyuait 3. OnHa U3 mepeMeHHBIX IIOCIe IPeodPa30BaHUs MOBOPOTA KO-
OPJIMHATHBIX OCEil COBCeM mcue3aeT W3 ypaBHeHusi. B srom ciaydwae, mocie
peodpa3oBaHus OBOPOTA OCeli, MOIyIaeTCsl, HAIIPUMEp, YpaBHEeHUE

a2 + axr’ + as = 0. (%)

[Tocute BBIeIeHNsT TIOJIHOTO KBApaTa OTHOCUTEILHO IePEMEHHOM &/, TToIy 9uM
ypaBHEHUE BUJIa

(517/ + b1)2 — bg = 0,

KOTOpOe IOcjIe peodpa30oBaHus MapaIebHOI0 MIepeHoca,

X =4a + bl;
N
Y - y ’
PUHUMAET BU]
X? — by = 0.
Teneps Bce 3aBucuT OT 3HaKa by. Eciu by > 0, To nosyvaem napy jeitcTBu-
TeJbHBIX MapaJiIeTbHbIX TpAMBIX. K by = 0, To mosydaeMm COBIABIIHUE

npsamMbie. Ecin ske by < 0, TO npsiMble OKa3bhIBAIOTCS MHUMbBIMU.
MoKHO TOCTYIUTh ¥ T0-Apyromy. Pemuth ypasuenue (*) B mosie KoM-
IJIEKCHBIX YKCEJI U PA3JIOKUTh TPEXUJIeH Ha JTUHEHHDbIE MHOXKUTEIN:
/ /
aj(x’ — x1) (" — z9) = 0.
[Tocnennee ypaBuenue OyjieT paBHOCUILHO YPaBHEHUIO

(2 — z1)(2' — 29) =0,
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KOTOPOE B CBOIO 0Yepe/ib PABHOCUJIBHO COBOKYIIHOCTH JIBYX yPaBHEHUA

o’ = ay;

= xo.

D71 ypaBHEHUsI ONPEJEIIAIOT TapajljiebHbe IPsSMble (JIeHCTBUTEIbHBIE, eCJIH

T1 # To; COBIABINNE, €CIHN L1 = To; MHUMBIE, €CJIH £1 U Tg — MHUMbIE THCITA,).
[TpeobpazoBanne mapaIeIbHONO MEPEHOCA B 9TOM CJIyUIae He MCIOJIb3YeTCs .
KcraTu, B 9TOM cIydae MOXKHO TaK »Ke He II0Jb30BaThCs Ipeodpa3soBaHueM
MOBOPOTA MPU MOCTPOEHUU YIIPOIIEHHON JIMHUU, MOCKOJILKY, BOCIOJIH30BAB-
IUCh (popMyaMu 0OOpPaTHOTO IIepexojia MpK IpeodpPa3sOBaHUK TOBOPOTA KO-
OPJIMHATHBIX OCeii, T.e. (bopMyIaMu

)
' = xcosa + ysina;

/_ .
(Y = —Tsina+ ycosa,

MBI IIOJIYYUM COBOKYIIHOCTDb

T cosa+ ysina = xy;

| zcosa+ysina =z
UJIN COBOKYITHOCTD
rcosa+ysina —x; = 0;
rcosa+ysina — x9 = 0,

KOTOpagd M OnpeJiesseT Halllu mapaJjiie/ibHble PIMbIe B IepBOHAYAJIbLHON CH-
cTeMe KOOPJUHAT.

Ecan npsiMble u3 rocjeineil CucTeMbl JIerKo CTPOSITCsT B IIePBOHAYAJILHOI
CUCTeMe KOODJIMHAT, TO HY>KHO BOCIIOJIL30BATHCS UMEHHO 3TUM CIIOCODOM, B
MPOTUBHOM CJiydae OoJiee Moo aeT mpeblIyInii.

Bamada 39. [loib3ysich npeobpazoBaHUSIMU CUCTEMbl KOODJIMHAT, yCTa-
HOBUTD, KaKas IJIOCKAsS JJMHUS BTOPOTO TOPsIJIKA 3a/1aHa OOIUM ypaBHEHUEM
W TTOCTPOWTH STy JIMHWIO B MEPBOHAYAILHON CHCTEME KOOPINHAT.

1)z? — 5z + 6 = 0;

Pewenue. TlockonbKy B ypaBHEHUM JUHUKM NPHUCYTCTBYET TOJBKO OJHA,
nepeMeHHasi, TO Mpeodpa3oBaHUe MOBOPOTA KOOPJAMHATHBIX OCEil B JIAHHOM
caydae JiefaTh He HY»KHO. BbIIesmM MOTHBIN KBaJApaT U Pa3JIOKUM ero Kak
Pa3HOCTh KBaJIPATORB.

5 25
2
—_ 92 =
(x 2$—|— 1
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(x —3)(z—2) =0.

[Tonyuaem mapy AeificTBHTENbHBIX MapaJsielbHbIX NpaMmbiX. Cremayer orme-
TUTh, YTO TAKOI'O PE3yJIbTara MOXKHO ObLIO JIOOUTHCS cpa3y, BOCIOJIb30BAB-
much Teopemoit Buera. IToctpoum Teneps nunanio. [IocKoIbKY MBI HE coBep-
TaIl HUKAKWX Mpeodpa3oBaHnii CUCTEMbI KOODJIMHAT, TO JIMHUsT OyHeT Tmo-
CTpOEHA B MEPBOHAYAILHOMN cucTeme (puc. 11).

Omeem. mapaJjeabHble IpsMble £ = 2 U & = 3.
2)92% + 4y* — 18z + 16y — 11 = 0;

Pewenue. [TockonbKy B ypaBHEHUM JIMHUKM OTCYTCTBYET POU3BEJIEHNE KO-
OpJIMHAT, TO ¥ B JAHHOM CIydae Ipeodpas3oBaHue MOBOPOTA KOOPIMHATHBIX
oceil JieJ1aTh HE HY»KHO. BblJIeJInM TOJIHbIE KBaJPaThl OTHOCUTEIHLHO 0DEnX
nepeMeHHbIX.

9(z® - 224+ 1) —9+4(y* +2-2y+4) — 16 — 11 = 0;

9(z — 1)* 4+ 4(y + 2)® = 36;
9(x —1)? N 4(y + 2)* B

— 1
36 36 /
L 1)2 2

-1 w+2?
4 9

CoBepiM Tenepb IpeodpaszoBaHue MapaslIeJIbHOTO IepeHoca, 1o (popMyJIaM:

X=x—1,
Y =y+2.
Torga MbI olyunM ypaBHEHWe
X% y?
e + 9 1.

DTO KAHOHUUYECKOE YPABHEHUE JLIUIICA. TaKoil BU ypaBHEHNAE UMEET B CUCTe-
Me KOOPJIMHAT, MOJIYUeHHON U3 MepBOHAYAJIBLHON CUCTEMbI C ITOMOIILIO TTPE0D-
pazoBaHUsl MapaJIeJbHOrO MepeHoca Hadaaa koopanaar B Touky O'(1; —2)
(puc. 12).

—1 2 2 2
Omeem: Snnc (@ ) + (y +2) —1.

4 9
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0 v 2 X
Puc. 11:
y A ’A
Ty
ﬁ»\
0 1 x>
-2 -2 O, >

Puc. 12:
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3)92% + 4y? — 182 + 16y + 25 = 0;
4)922 + 4y® — 18z + 16y + 26 = 0;
5)z% — 4y? + 4a + 24y — 36 = 0;
6)x? — 4y + 4w + 24y — 32 = 0;
7)x? — 4y + 4o + 24y — 28 = 0;
8)x% + 4wy + 4y* — dx — 8y + 3 = 0;

Pewenue. TlockonbKy B ypaBHEHUN IPUCYTCTBYET NMPOU3BEJICHIE KOOPIH-
HaT, T.€. ajs # 0, TO BHaYaje HY>KHO COBEPIINTH MPeodPa30BaHNe TOBOPOTA,
KOOPJMHATHBIX oceii. /1711 9Toro Haiigem yrou .

ctg 2a = i 72 1—-4 = —§'
2a19 4 4’
3
cos 2a = ctgza = _4 = —§'
++/1 + ctg?2a /1+g 5
16

| 3
1 2 O 1
cosa — & M:\ S _ .
Vo2 2 5
3
) 1 — cos 2« 1+g 2
sina = +4/ —— = = .
V 2 \ 2 V5

OcCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO JJIs1 HalICHHBIX 3HAUCHHUI Sin «
1 COS (¢ BBITIOJTHAETCS: N

(ﬁ)2 + (E)Q =1

BrinosiHsieTcst Tak »Ke U yCJIOBHe

(@99 — aq1) sina cos a + a12(0082 o — sin® a) =0;

2 1 12 2 \2
(4_1)ﬁﬁ+2<(ﬁ) _(E)>:O’

[TosTomy monydaem ciaejyroriue (popMyJIbl MPeodPa30BAHUSI IOBOPOTA.



KOTODbBIE, B LEJIAX yA00CTBa BHIYUCICHUI, IPEJICTABUM B BUJIE:

1

T =—=
s
(22" +9).

V=

[TopcTaBuM Temeph MOJTYUYEHHBIE BBHIpAXKEHUs B Hallle obIee ypaBHEHUE
JIMHUA BTOPOT'O TOPAJIKA.

(2" —2y);

(%(m' o))’ 4(%@;' ~2y)) (%(2@# o)) A2 1))

S

1 1
4. —(2' —2¢y) -8 - —= (22" +4') +3=0;

=) =8 (2 )
Lo 4,, 4,5 8, 12,, 8,5 16 o 16 ,, 4 »
5:c 5:cy+5y +5x 5xy 5y +5x +5xy+5y

4 , 8 , 16, 8 ,

x4+ ——=v — —=y +3=0;
Vi VB VB VB
2 2

T
5 NG
50/% — 4v/52’ + 3 = 0.

BoijiesiiM B 1IOJIy9€HHOM yPaBHEHUU TOJIHBIA KBaJIpaT.

4 3
12 /
— 2+ =0
VAR
2 4 4 3
12 !
—92. 2 S _ 242
ArT T s
2 1

(«'— =) - =0 (%)

Torma ypaBHeHMe MPUHUMAET BUJI;
1 1

X ——)(X+
SNSRI
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N OKa3bIBaETCHA paBHOCI/IJIbeIM COBOKYHHOCTI/I
1
X 7
1
X +
NG

DTO JiBe MapaJiebHbIe TPpsiMble, CAMMETPUUIHbIE OTHOCHTETLHO ocu OY . [1o-
crpouM ux B cucreme koopaunar O’ XY . s aToro BHadaje COBEPUIMM I0O-
BOPOT KOOPJIMHATHBIX Oceil. YToObI 3TO cie/iaTh, OTMETHM B CTapoil CHCTEMe
no ocu Ox 3Hadenme cosq, a 1o ocn Oy 3HaUEHWE SiNQ W JOCTPOUM 10
NpsAMOYTOTbHUKA. Toraa KOOplLHHaTHaH och Ox’ mpoitger uepes JIATOHAD
3TOrO TPSIMOYTOJbHUKA. B mosydennoit cucreme koopauuar Oz'y’ naiigem

= 0;

= 0.

Touky O (%, 0) u mepeHeceM Tyia HAYAJI0 KoopauHaT. Tora B MOy YeHHOI
cucreme O'XY MBI CMOXKEM NOCTPOUTH TTOJYHYEHHLIC HAMHU TTaPaJICIbHbIC
MpsIMbBIE TI0 WX KAHOHUYECKWM ypaBHeHusim (puc. 13).

y A A ‘5’:'
A
o
2 LY
- G @)
A V5
Jo
0 L X
Puc. 13:

Eciu renieph BephyThest K (*), TO MOXKHO TOJIyUNTh yPABHEHUS TIPSIMbIX
¥ B IIePBOHAYAJIBLHON CHCTEMe KOODIMHAT, JJisi 9ero JOCTATOYHO BOCIIOJb-
30BaThCst (bopMyiaMu 0OpATHOrO Tepexojia MPpu MpeodPa30BaHUK TOBOPOTA,
CHCTEMBI KOODJIMHAT.
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/ 3 / 1 .
(x _ﬁ)(x —ﬁ)—o,
1 3 1 1

(x+2y—3)(z+2y—1)=0.
Omeem: mapaJjienbibie psamble £ + 2y —3=0un x4+ 2y — 1 = 0.
9)x? + day + 4y* — dx — S8y + 4 = 0;

Pewenue. ITockonbKy, KaK BBIIIIE,

ct 204—a11_a22 = 1_4——§
8 N 2@12 N 4 N 47

TO MOYKHO CPa3y BOCIOJIb30BAThCS, MOJYUEHHBIMU BbIIe (pOpMyJIaMu TTPpeod-
pa30BaHUsA MOBOPOTA:

1
T = ﬁ(f —2y');
1
(20" + ).

V=7

Bosee Toro, mockosbky KodMMUIMEHTH B JaHHOM HaM OOIEM ypaBHEHUN
[IPU HEM3BECTHBIX TAKNE K€ KaK U B IIPEAbIAYIINEeM 3a/[aHiN, TO MOCIe TPeod-
pa30BaHUil MOJYyYATCA TaKue »Ke KOI(P@MUIMEHTh TP HOBBIX HEU3BECTHBIX,
KaK U B IPEJbIIYINEM 3aJIaHiK, OTJIndue OyJeT TOJbKO Ha CBOOOJIHOM cJiara-
eMOM, T.€. MbI IIOJIyIUM ypaBHEHUE

527 — 4B +4 =0

WJin ypaBHEHHE

4 4
P 4= =0.

NG

DTO ypaBHEHHE CBOPAUMBACTCS B KBaJIpaT Pa3HOCTU

/ 2 2
(5’/‘—%) =0

" [I03TOMY PaBHOCHJIBHO COBOKYITHOCTH

L2,
\/5 )

, 2

r——==0



x + 2y

V5

[TockonbKy ' = , TO TIOJIY9UM COBOKYITHOCTD

($—|—2y—2)2:o;

V5
($+2y—2)220.

V5

CJIGII‘OBaTeJIbHO, B pe3yJibTaTe II0JIydaeM COBIIaBIINE IIapaJlJI€JIbHbIE IIPAMBIE,
KOTOpPbIE B HepBOHa‘{aﬂbHOﬁ CUCTeMe KOoOpauHaT ONMPEACIAI0TCA YPaBHCHUEM

r+2y—2=0
¥ [O3TOMY JIEIKO CTPOSITCSI.
Omeem: npsimast x + 2y — 2 = 0.
10)2? + 4oy + 4y* — 4o — S8y + 5= 0.

Pewenue. CHOBA MOXKHO BOCIOJIB30BATHCS MOy IEHHBIMI BBIIIE PE3YJTh-
TaTaMU W Cpa3y MOJYUYUTH ypaBHEHUE

4, 4 1
2 —a' -+ - =0,

J5 55

KOTOpOe 3aTeM Ipeodbpas3yeTcs K BULY

Ecan npeacraBUThL 9TO YpaBHEHHE B BUIE

/ 2 2 1-
(93—$) —(%Z

" Pa3JIO2KUTH ITOTOM KaK Pa3HOCTH KBaJpPaTOB:

2 =0

(o = == = i) — =+ 5=i) = 0
TV TV T VR

TO IMOJIYYUM B UTOI'€ COBOKYITHOCTD



KOTOpasd onpeaesasaeT MHUMbIE ITapaJlJIeJIbHBIE IIPDAMBIC. CJIG,ILOB&TGJIBHO, B OT-
BETE MOJIydaeM IIyCTOC MHOXKECTBO.

Omeem: &.
11)52% + 4xy + 8y? — 322 — 56y + 80 = 0;
Pewenue. TTockosnbKy, Kak 1 B MPEJbIIYIIAX 3a/a9aX,

an—agg_l—ll_ 3

2@12 4 N 47

ctg 2a =
TO CPa3y BOCIOJb3yeMcst (hopMyIaMu peodPa30BaHKs TOBOPOTA:

(2" = 2y');

€r =

~S -
ot

y=—7=02"+y).

V5

HO,Z[CTaBI/IM [IoJiydeHHble BbIpazKeHHs B JaHHOE 06Luee yYpaBHeEHHe:
! N2 4 / / / ! 8 ! N2
(' —2y) —l—g(x —2y")(2x +y)—|—g(2$ +y' ) —

32, , 56 , ,
—(x —2y) — —=(22'+9y") + 80 = 0;
ﬁ( y) ﬁ( y)
12 !/ 12 8 12 12 I, 8 12
—4 4 2 2= _Z
T Ty + 4y +5x 5xy 5y +
32 o 32 ,, 8, 32,
5$ + 5$y +5y NG
64 ,_112:6,_ 56
NV AV
16 64 2 1
P ) A+ =y <) — 36 =0;

N NG

9(z" — %)2 +4(y' + %)2 —36=0.

CoBepiM Tenepb Mpeodpa3oBaHue MIOBOPOTaA 0 (hOPMYyJIaM

y' + 80 = 0;

9(x

X
Y

—
Yy +

Sl =5
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Torma nosiyaum B pe3yJibTare ypaBHEHNE

X? Yy?
I
4 9
DTO KAHOHUYECKOE YPABHEHUE 3JLIUIICA . Lelepb OCTaeTCs OCTPOUTE B IIep-
BOHAYAJILHOM CHCTEME KOOPIMHAT CHCTEMY, MOJYYEHHYIO TTOCIE MOBOPOTA 1
apaJjie/IbHONO MePeHoca ¥ MOCTPOUTL B Hell SJINIC M0 KAHOHUYECKOMY
ypasrenuto (puc. 14).

N )
4 9

= 1.

Omeem.: SJTUIC

12)522 +4:cy+8y — 32x — 56y + 116 = 0;
13)522 +4wy—|—8y — 32z — 56y + 152 = 0;
14)52> +8:cy+5y —18x—18y+9—0
15)2522 —14xy+25y + 64x — 64y — 224 = 0;
16)19z> +6:cy+11y + 38z + 6y + 29 = 0;
17)62y + S8y — 122 — 26y + 11 = 0;
18)6zy + 8y — 122 — 26y + 29 = 0;
)6wy—|—8y —12$—26y+20—0

20)7x% + 162y — 23y* — 14z — 16y — 218 = 0;
21)522 —|—12xy—22x—12y—19—0
)3:6 +10xy+3y —2x — 14y — 13 = 0;
23)x? + 2xy + 1> +3x+y—0

24) 22 —|—4xy—|—4y —4x+2y—5—0
25)922 + 122y + 41° —24x+16y+3—0
)9$ + 24xy + 16y — 40z + 30y = 0;
27)92? —24xy+16y — 20z + 110y — 50—0
28)x? — 2zy +y? + 2z — 2y +4 = 0.

Bamada 40. CocraBuTh ypaBHeHHe mapabdboIbl, (DOKYC KOTOPOI HAXOMUT-

cst B Touke F'(—= a JIMpEeKTPHUca ONpejie/isgeTcs ypaBuenueMm 3x — 3y +

3’_?’
+8=0.

3ameganue. Eciu npu yrpoiennn obiero ypaBHeHust 6paTh yros mo-
BOPOTa HE M3 MEePBOil KOOPMHATHON YeTBEPTH, a U3 KaKOU-1100 APyTroit (To—

rIa 3HAKH COSQ U SinQ He 00s13aTeIHHO MOJOKUTEIBHBIE), TO B YIIPOIEHHOM
ypaBHeHUU niepeMeHHbie X 1 Y MOTyT nmoMeHsAThes mectaMu. Hanpumep, Bme-

cro ypasnenns X2 = —2Y 6yzner ypasuenne Y2 = —2X.
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2.2 YmnporieHne odIero ypaBHeH!s JUHUM BTOPOTO TIO0-
pAaKa C TMOMOIIbIO MHBAPUAHTOB

Touka O(x1; Y1), KOOPAUHATHI KOTOPOii SBJISTIOTCS PEIIEHUEM CHCTEMbI

a1r1 + apyr + a3 = 0;

a1271 + a22y1 + a3 =0

HA3BIBACTCS UEHMPOM AUHUL BIMOPO20 NOPAJKG, 3ATAHHON OOIINM ypaBHe-
HUEM 9 9
anx” + 2a127Y + a0y’ + 2a13x + 2a3y + azz = 0.
JIMHIST BTOPOTO MOPSI/IKA HA3BIBACTCS UEHMPANbHOT, €CIN VKASAHHAS CH-
CT€éMa nMeeT ¢JMHCTBEHHOE peIHeHI/Ie.

Bce muHWE BTOPOTO MOPSIIKA JEISITCS HA AUHUL, UMEOUWUE eOUHCMEEH-
Holl henmp W yermpanbrole (JTATC, MHUMBIH 3JUTHIC, TUIepOosia, MH-

MBbI€E TIEPECEKAIOTITIECST TIPSIMBIE, JIEHCTBUTEIbHBIE TEPECEKAIOIINECs TIPSIMbIE),
AUNUY, HE umeruLue yenmpa (mapabosia) U AuHul, uMeluue beckoneynoe
MHOICECNBO 4enmpos (JIeficTBITEIbHbIE MapaJuleJbHbIe TPSMbIE, COBITABIINE

psiMble, MHUMbBIE TTapaJliebHbIe HpHMble).
Bennuunnl

ailr a2 a13

air a2

a2 22

13 Q23 Q33

HA3bIBAIOTCS UHBAPUAGHIMAMU AUHUL 6MOP020 nopadka. VIx Tak e Ha3bIBa-
IOT COOTBETCTBEHHO O0AbULUM ONPEICAUMENEM, MANDLM ONPEICAUTNEAEM T
caedom. J1tst Kayk10ii KOHKPETHOW JIMTHUU BTOPOT'O MOPSIIKA WHBAPUAHTHI He
U3MEHSIOT CBOEI'0 3HAUEHUS [IPY IIOBOPOTE KOOPJAUHATHBLIX OCeii 1 IIPH HapaJi-
JIEJILHOM MEePeHoce. DTO MO3BOJISIET UCIOJIb30BATH MHBAPUAHTHI JIJIST YIIPOIIe-
HUsI OOINEero ypaBHEHHS JIMHUU BTOPOTO TOPSIIKA.

YpaBHeHne

N—sA+d=0

HA3bIBACTCS TAPAKMEPUCTNULECKUM YPAGHEHUEM AUHUL GTOP020 NOPAIKG.

st Toro, 4Tobbl ynpocTuTh 00Ilee ypaBHEHUE JIMHUU BTOPOTO TOPS/I-
Ka, HEOOXO/IMMO CHavaJja HAlTH 3HAYCHWS WHBAPUAHTOB W ONPEJICIUTH THIT
auaun. TW JIMHUT TO3BOJISIET ONPEJIEIUTh TaK HAa3bIBaEMas KAACCUPUKAUU-
OHHAA MabAULA
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0> 0|sA <0 |»smumnc [eHTpaJIbHBIE

sA > 0 | MHUMBIIT 3JLIUIIC

A= MHUMbBIE TIEPECEKAIONINECs PAMbIE

0 <0|A#0 | runepbosa

A= TePECeKaIOIINecs TPsiMble
d=0|A#0 | mnapabosa He MMeoIne
[EeHTPa,
A =0 | mapaJuieJbHble MPsSMbIe MMEIOIIIE
COBIIABIITAE TIPSIMbIE OECKOHETHOE
MHUMbBIE TTapaJliebHbIe MPSMbIE | MHOYKECTBO
IIEHTPOB

st ciiydasi eHTpaJbHBIX JIMHUN, XapaKTePUCTUIECKOe ypaBHEHNE UMeeT
JIBa, HEHYJIEBBIX KOPHS W TTOSTOMY yIPOIIEHHOE YpaBHEHUEe Oy/IeT UMeTh BU/I

A
MXZ 4+ Y2+ = =0. (1)
st mocTpoenne NeHTpaJIbHOM JIMHUU B IMePBOHAYAJILHON CUCTEME KOOP-
JIMHAT CJIeJlyeT CHadaJia HAWTU MEeHTpP JIMHUU U COBEPIINTH MPeodpa3oBaHue
mapaJiieJIbHOr'o nmepeHoCa HavdaJla KOOPJAWHAT B 9TOT HEHTP, a 3aTEM COBEP-
IIUTH IIPeoOpa3oBaHue IOBOPOTA, Ha yIOJI

Al — aq
k= ———.
ai2

B nonyuennoit nocyie mpeodpa3oBaHuii HOBOW crcTeMe KOOPJMHAT ypaB-
HEHUE JINHUK OyJIeT WMeTh KaHOHWdYecKuil Buj (1) ¥ mosTOMY JIMHUS JIETKO
CTPOUTCSI.

B ciyuae mapabosibl, OJUH U3 KOPHEH XapaKTEePUCTUICCKOTO YPaBHEHUSI
paBeH HyJ0. [IycTh, HaTpUMEp, HYJIIO PABEH TOT KOPEHb XapaKTEePUCTUICCKO-
ro ypaBHEHWs, KOTOPbIi cooTBeTcTByeT repeMmentoit X. Torma ymporiennoe
ypaBHeHHe OyaeT UMeTh BH/I

Y?=42pX, (2)
rJle apaMeTp p HaXOJUTCs 110 (popmy.ie
A
p= BSER
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st mocTpoennst mapadbosIbl B IEPBOHAYAIBHON CHCTEME KOOPINHAT, He0D-
XOJMMO HaiTH ypaBHEHHE OCH 1apadOJibl, KOTOPOE MOXKHO 3aIlliCATh JIBYMSI
CIIOCODAMU:

a11a13 + a12023

a11x + a2y + 0;
ail + ass
1213 + A22023
a12T + a9y + = 0.
a1 + ag9

B cnyuae, ecnu ajo # 0 MOXKHO BOCIOJIB30BATHCS JIIOOBIM U3 STUX YPaB-
Henuit. Kcin a9 = 0 u age = 0, TO HY>KHO BOCIIOJIb30BATHCS MIEPBBHIM yPaB-
HeHueM, a ecnn ajo = 0 1 ajp = 0, TO BTOPBIM.

3arem cielyer HaTH TOUKY MepecevdeHust mapadosbl ¢ ee OChI0, UCTTOTh-
3ys TOJyUeHHOe yPaBHEHNE OCH U MCXOJHOE ypaBHEHUE JIMHUU BTOPOTO I10O-
pSIKa. DTa TOUKA OYJIeT ABJSTHCS BEPIIUHON 1mapadoJIbl.

3a HAYAJIO KOOPJAMHAT HOBOW CHCTEMBI CJIEIyeT BhIOPATHL BEPIIUHY Iapa-
6osel. Och mapabosibl OyIeT 0Chbio aOCIUCE, a OChI0 OPJMHAT HYKHO BHIOPATDH
IPSIMYIO, TePHeHIUKYISIPHYIO OCH MapaboJIbl U MPOXOJAILYI0 Uepe3 BepIu-
ny. Hanpapyienne HOBOII ocu abciuce BuIOMpaeTCss TakK, YTOOBI ee YIJIOBOi
KO3(DPUIMEHT B ITepBOHAYAJIBHON CUCTEMEe KOOPAUHAT ObLI paBeH

p=oe ®)
a22

rjie Ay — TOT KOPEHb XapaKTePUCTUUYECKOTO YPABHEHUSI, KOTOPbIA COOTBET-
crByet nnepemennoit X. Hampasiemnue HoBoii ocu opAuHAT, KOHEUTHO ¥Ke, JOJIK-
HO ObITH TAKUM, 9TOOBI ITOJIYUYEHHBIE OCH COCTABJISLIN IIPABYIO TPOIKY.

OcraeTcst ONpeieInTh 3HaK B ypaBHEHUH (2). DTO MOXKHO CJIJIATh C T10-
MOIIHIO TEOMETPUIECKOTO CMBICIa 3HaKa Tpexuiera Ax+ By+C. Hanmpuwmep,
B3sITh KaKyIO-JIH00 KOHKPETHYIO TOUKY, PACIOIOKEHIE KOTOPO 3aBEIOMO N3~
BeCTHO (JIydIiie BCero B3sTh HAYAJIO MEPBOHAYAJILHONH CUCTEMbI KOODJWHAT,
ecJiv, KOHEYHO, ¢ HUM He COBIaJaeT BeplirHa mapaboiibl) 1 MPOU3BOIBLHYIO
TOUKY, MPUHAJIEKAILY 10 mapabosie (J11000e perieHe HCXOHOTO ODIIEro ypas-
HEHUsT ), HAUTH JJTsT HUX 3HAKU TPEXUJICHA JJisl YPABHEHUsST HOBOU OCH OpJIU-
HaT. Ecan 3Hakm 0JuHAKOBbBI, TO mapabosia, JIEXKUT B TOH Ke TOJIYIJIOCKOCTH,
YTO U HAYAJO KOOPAMHAT, B MPOTUBHOM CJIydae — B PA3HLIX. Temeph MOXKHO
MOCTPOUTE MapaboJly B HOBOH CHCTEME 110 €€ KAHOHUYECKOMY YPaBHEHMUIO.

Ecnmn paBen HyJIi0 TOT KOpeHb XapaKTEPUCTUIECKOIO ypPaBHEHMSI, KOTO-
PBIii COOTBETCTBYET IMEpEeMEHHo# Y, TO YIpOIIEHHOEe ypaBHEHHE MIapadOIbI
Oyzer uMeTb BU/L

X2 =42y, (4)

rJie mapaMeTp p BBIYUCISETCsS TaK »Ke Kak u Bbire. [Io Tem xe dopmynam
HAXOJUTCsl ¥ OCh 1mapabosibl. TOJIBKO B 9TOM CiIydae OCh mapadoJibl BHIOMpa-
eTcs B KadecTBe HOBOH ocu opaumHar. HoBast och abcmmee Tak »Ke MPOXOINAT
Yepes BePIIHY mapado/Ibl MePHeHIuKYISPHO HOBOW OCH OPIMHAT, & HAIPaB-
JIEHUsI HOBBIX OCeil HY»KHO BBIOpATH TAKUMU, YTOOBI OHU COCTABJISLIN IIPABYIO
TPOIKY M HOBas OCh abCIKCC MMeJsa B IMePBOHAYAIBLHON CHCTEMe KOODIMHAT

o0



yIJI0BO# KoahdUIeHT, KOTophlii Tak e Bbruucisiercs no dpopmyde (3). B
OCTaJIbHOM BBITIOJTHSIOTCS T€ YKe JICUCTBUS, UTO U BHIIIIE.

Kak i1 neHTpabHbIX JUHUH, TaK U JJId TapaboJibl HET CTPOTOro MpaBu-
JIa, KaKO# M3 KOpHEH XapaKTepUCTUIECKOTO YPaBHEHUsI COOTBETCTBYET Iepe-
MeHHO# X, a KaKoii mepeMeHHoi Y. DTOT BRIOOD JiesiaeTcst U060 IIPOU3BOJILHO,
JIM0O M3 NMpaKkTUIecKnX coobparkeuuii. [1aBHOe, 9TOOBI KOPEHB, COOTBETCTRY-
oIy mepeMerHoit X B KAHOHMYECKOM YPaBHEHUU COBMAJIAJ C KOPHEM, CO-
orBercTBytoniem nepemennoii X B dbopmyie (3).

g nuHuM, KoTopas uMeeT OECKOHETHOe MHOXKECTBO IEHTPOB, T.e. TPU
BUJIA, MMapaJIeJIbHbIX MPSAMBIX — JIEHCTBUTE/IbHBIC, COBIABIINE U MHUMBbIE,
JIOCTATOYHO BOCIIOJIB30BATLCSA OMHOMMAJIBLHONE TEOpeMoit

(a+b+c) =a®+ b+ + 2ab + 2be + 2ac

1 TIOJIyYUTh Pa3HOCTh KBaJIPpaTOB. 10r/1a Cpa3y CTAHOBUTCS sICHO KAKUe MMEH-
HO 3TO TpsAMbIe. B 3ToM cydae cpa3y moydaeM ypaBHEHUs TPIMbBIX B TIEPBO-
HA4YaJbHOW cUCTEeMe KOOPAMHAT U MO3TOMY HOBYIO CUCTEMY KOOPJIMHAT CTPO-
UTh HE HYKHO.

Bamaua 41. Kakue miockue (Gpurypbl BTOpOil CTEleHH 3aJal0Tcsa Ipu
PA3JIMIHBIX 3HAYCHUSAX A YPABHEHUSIMHU.

1)x? — 2y + My? — 22) = 0;
2)x? + 2y + y* = 1.

Pewenue. B namem ciaydae a;; = 1; a9 = A, aoo = 1; a13 = agg =

= 0; azz = —1. CregoBarenbHO, HHBAPUAHTHI UMEIOT CJICIYIOIINE 3HATCHUS
1 A0
s=1+1=2; 6= LA =1-X A=y 1 o= LAy
Al Al
001
[Ilpu A = —1u A =1, umeem 6 = 0 u A = 0 u nodITOMY TOTyIAEM

napaJiebHbIe IPSIMBbIE.
[Ipu A € (—o0; —1)N(1; 00), umeem § < 0 u A # 0. CieoBaresibHO,
MOJTyIaeM THIIEpOOITy.
[Ipu A € (—1; 1), umeem § > 0 u As > 0. CieroBaTesibHO, MOTyIaeM
MHUMBII 3JLIUIIC.

3amada 42. BolsgCHUTD, ABJISIETCs JIU JJUHUST BTOPOTO IOPSIIKA, IIEHTPAJIb-
HOW ¥ B CIydae yTBEPAUTEJILHOTO OTBETa HANTHU ee IeHTP.

1)52% — 3oy +y> +4 = 0;
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Pewenue. CocrapisieM cucTeMmy st OPeeseHusl [eHTPa JIMHIH:

3
S — -y = 0;
xg 5Y ;
—51‘—1—3/:0.

[TockosbKy ypaBHEHHUsT CUCTEMBI ONPEICISIOT JIBE MTepeceKalonnecs mpsaMble,
TO CUCTEMA UMeeT eJIMHCTBeHHOoe perierne. OUYeBUIHO, UTO TOUKOH mepecete-
HUS SIBJISETCS Ha9aJI0 KOOPIANHAT.

Omeem: IWHUST SBJISIETCS IEHTPAJIBHOM, ee tieHTp — Touka O(0; 0).

2)3x? — 2zy +4 = 0;
3)7xy — 3 = 0;
4)92% — 122y + 4y* — 1 = 0;

3ama4da 43. CKOJBbKO IEHTPOB UMEET JINHUST BTOPOIO MOPSIIKA,

1)a? — 2xy + 2y* — 4o — 6y + 3 = 0;
2)3x2—2xy+3y +4x +4y — 4 = 0;
3)22? — 3ay — y? + 3w + 2y = 0;
4)x2—2xy—|—y —4x — 6y + 3 = 0;
5)x% + 2zy + y? + 22 + 2y — 4 = 0;

r+y+1=0;
r+y+1=0.

ypaBHeHI/IH CUCTEMDBI OIIpeaeJIdi0T COBIIaBIIME ITapaJlJIeJIbHbIE IIPAMBIC. Ce-
J0BaTEJIbHO, CUCTEMa NMEET OecKOHeIHoe MHOXKECTBO pGLHeHI/Iﬁ N TIO9TOMY
JIMHWA BTOPOI'O IMOpAdKa MMeeT OeCKOHEYHOE MHOXKECTBO NEeHTPOB.

Omeem: 6BECKOHEYHOE MHOMXKECTBO.

6)2x2 — dzy + 5y* — 8z + 6 = 0;

7)x? — 2zy — 3y? — 4o — 6y + 3 = 0;

8)z% + 6xy + 9y* + 4x + 12y — 5 = 0.

3anada 44. Ilonb3ysach NHBAPUAHTAMHI, YCTAHOBUTD, KAKasd MJIOCKAS JTH-
HUsA BTOPOI'O MOPAJJKa 3aJaHa O6H_H/IM YPpaBHEHUEM U TTOCTPOUTH 9Ty JIMHUIO
B TICPBOHAYAIBHON CHCTEMe KOODJIMHAT.

1)z* — 5z + 6 = 0;

02



Pewenue.

1o -2
10 2
S=1;5— —O,AZ 0O 0 0 =0
00 5
——= 0 6
2

CnenoBaTrebHO, 3TO Mapa HapaJlieIbHbIX IPAMbBIX. JeficTBUTeNbHO, TpuMe-
HUB TeopeMmy Buera, nojiyuaem pasJioxeHue

(x —2)(z—3) =0.

DTO ypaBHEHNE PABHOCHIBLHO COBOKYITHOCTH

[TockosibKy MBI He JieJIajii HUKAKWX 11peobpasoBaHuii CHCTEMbl KOODJMHAT,
TO TIOyUeHHbIC YPABHEHUS OMPEIESIIOT HAIM MPSMbIe B MEPBOHAUATBHOI
cucreme KoopjanHar. [loaromy mosydaeM yke MOCTPOEHHbIE B TIPeIbILy el
Teme mpsmMbie (puc. 15).

Omeem: mapaJjebHble psiMble T =2 U T = 3.

2)92% + 4y? — 18z + 16y — 11 = 0;

Pewenue.
9 0 -9
. 90 .
8213, 0= 236, A= 0 4 8 = —1296.
0 4
-9 8 —11

[Tockombky sA < 0, a 6 > 0, TO naHHasT JTUHWUS SIBJISETCS SJIIAMICOM. XapaK-
TEPUCTUICCKUM YpaBHEHUEM SIBJISIETCS B JTAHHOM CIydae ypaBHEHUe

A2 — 13\ +36 = 0.

Ero kopusimu siBisitorcst Ay = 4 u Ay = 9. Torna kaHonndeckoe ypaBHeHUe
UMeeT BUJ,

4X?+9Y? — —— = 0;
4X?% +9Y? = 36;
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X% v?
— =1

—+
9 4
Kak u3BecTHO, yriioBoit KO3 UIMEHT paBeH TaHI'eHCy yrjia HakJjoHa. [lo-
STOMY

4-9 =5

oo = ——2
9=y 0

CiieroBaTeibHO, 3HAYEHUE TPUTOHOMETPUIECKON (DYHKITUU TAHTEHC /15T 9T7(T)—

ro yrja He omnpejeneHo. Kpome Toro, sina < 0, ciaegoBareibHO, o = 3

Tenepsb ocrayoch HAWTU KOOPJMHATHI [IEHTPA, JJIsi Yero Hy»KHO PEIUTh CH-
cTeMy

92 — 9 = 0:
4y +8=0.
Ouesuno, aro O'(1; —2). Teneps ocranoch mocTpouts JunUo0O (puc. 15).

VA

s

"y

\4

Puc. 15:

3ameruM, 4To puc. 15 oTamvuaeTcs oT puc. 12 HaIpaBICHUSIMU KOOD/IH-
HATHBIX OCEii HOBOH CHCTEMBbI, HO TeM He MeHee B IMePBOHAYAILHON CcHucTeMme
caMa JIMHUs TOYHO Takas »kKe. Ecau Obl BbIIIe MblI B3sJId HA00OPOT A\ = 9 n
Ao = 4, To Torga Obl puc. 15 coBcem He oTaMUasICs OT puc. 12.

2 Y2
Omeem.: SJIUIC % + T =1.
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3)92% + 4y 18z + 16y + 25 = 0;
4)9x + 4y 18z + 16y + 26 = 0;
5)$ 49% 4 4z + 24y — 36 = 0;
6)x? — 4y + 4w + 24y — 32 = 0;
Pewenue.
1 0 2
82—3;521 0 2—4;A=0_4 12 = 0.
0 —4
2 12 =32

DTO NMEepPECeKaONINecst MPsIMbIe. XapaKTePUCTHICCKOe YPABHEHUE UMEET BU]

M +3N—4=0.
CnenoBarenbno, Ay = —4, u A9 = 1. 3HAUUT MOIyIaeM KAHOHUUIECKOE YPaB-
HEHUE

—4X?+Y? =0,

KOTOpPOE€ PaBHOCUJIbBHO COBOKYITHOCTH

Y —2X =0
Y +2X = 0.

DTa COBOKYITHOCTH ONPEJIESIeT B HOBOM CUCTEME KOOPJUHAT MEPECEKAIOTINECS
npsimbie. Permus cucremy

x+2=0;
—4y +12 =0,

naitgem nenrp O'(—2; 3). Teneps ocrajsoch HaiiTu yrioBoit kKoadduimenT
HOBOI1 OcH abCIKCC B NIepBOHAYAJLHON cucTeMe KOOPIMHAT:

F=2
0
[Tomyuennoe o3HavaeT, 9TO yriaoBoro Kodb@UIMeHTa He CYIECTBYET, T.e.
KOODJMHATHI [OBEPHYTHI He MpsiMoii yroa. Ocraercst MOCTPOUTH JIMHUIO
(puc. 16).

JIeJlyeT OTMETHTh, YTO JIJIs CJoydast JeHCTBUTEIbHBIX ePECeKAIOINXC s
MPSIMBIX MOYKHO BOCIOJIB30BATHCS METOOM pasioxkenns. Hampumep, B Ha-
IeM CIIy9ae JOCTATOTHO BBIICJUTD TTOTHBIC KBAJIPATHI M PA3IOKHUTH MHOTO-
qJIeH Ha MHOXKHUTEJM KaK PAa3sHOCTh KBaJPaToB:

v® +4r +4 — 4(y* — 6y +9) — 4+ 36 — 32 = 0;
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(x+2)* = (2(y — 3))* = 0;
(x —2y+8)(r+2y—4)=0.

Tenepb MBI OJTydaeM COBOKYITHOCTD

r—2y+8=0;
x+2y—6=0,
KOTOpast U ONnpeJiesisieT YKa3aHHbIe MpsiMble B MMEPBOHAYAJILHON cUCTEME KO-
OpJINHAT.
A X
A y
o O, 3
Y I
2] Vg :
Puc. 16:

Omeem. iepecekatoriyecs npsaMmbie ¢ — 2y + 8 =0wu z + 2y — 6 = 0.

7)x? — 4y* + 4z + 24y — 28 = 0;
8)x? + 4wy + 4y? — 4x — 8y + 3 = 0;

Pewenue.
1 2 =2
s=5 =" =0,a=|9 4 _4l=0
2 4
-2 —4 3

CuietoBaTeibHO, 3TO TMapa MapaJuieJbHbIX MpsiMbix. [To OnHoMuaIbHON Teo-

peMme,
vt Aoy +4y —4r —Sy+3=(z+2y—2)" -1

(z+2y—22—12=(x+2y—3)(z+2y—1).
o6



CﬂeﬂOBaTeﬂbHO,HOﬂyqaeM]BMTOFGCOBOKYHHOCTB

x4+ 2y —3=0;

r+2y—1=0,

KOTOpasi B MEepBOHAYAJBHON CcUCTEeMe KOOpPJUHAT ONpeessdeT Mmapy napaJ-

JIeJIbHBIX MPIMBIX (puc. 17).

Omeem: napaJuiesibubie npsmbie © +2y —3=0u x4+ 2y — 1 = 0.

Y 4
\\;ii
0]

Puc. 17:

9a? + 4oy + 4y? — dx — Sy + 4 = 0;

10)2? + 4oy + 4y* — 4z — 8y + 5= 0.

11)52% + 4xy + 8y? — 322 — 56y + 80 = 0;
12)522 + 4xy + 8y? — 32z — 56y + 116 = 0;
13)52% + 4xy + 8y? — 322 — 56y + 152 = 0;

Pewenue.

CnenoBarebHO, OJyUaeM MHUMBII sjumnc. Ero xapakrepuctuieckoe ypas-

HEeHune

5! 2 -16
2 8 —28
—16 —28 152

AN —13)A+36=0

o7

= 1296.



nMeer Kopau A1 = 9 u Ay = 4. CiemoBare/bHO, KAHOHUIECKOE YPaBHEHHE
SJLITUIICA, UMEET BU/L

X2 Y2
R
P
X? Yy?
Omeem MHUMBIN 3JIJIUIC T + ? = —1.

14)5:6 +8:cy+5y —18x—18y+9—0
15)252> —14xy+25y + 64x — 64y — 224 = 0;
16)19z> +6:cy+11y + 38z + 6y + 29 = 0;
17)6zy + 8y — 122 — 26y + 11 = 0;
18)6zy + 8y* — 122 — 26y + 29 = 0;
)6wy—|—8y —12$—26y+20—0
20)7x% + 162y — 23y* — 14z — 16y — 218 = 0;
21)522 —|—12xy—22x—12y—19—0
)3:6 +10xy+3y — 2z — 14y — 13 = 0;
23)2% + 2zy + o> —|—3x—|—y—0
24)2% + 4oy + 4y* — 4o + 2y — 5 = 0;

Pewenue.
1 2 =2
825;5212=O;A= 2 4 1 = —25.
2 4
-2 1 =5

[Tockompky 0 = 0 u A # 0, To mosy4uaeM, 910 1o mapabosa. XapaKTepucTu-
YecKoe ypaBHeHne

A2 —5\=0

umeer Kopuu Ay = 0 u Ay = 5. IlycTs, nanpumep, Kopeub Ay = 0 cooTBeT-
crByer nepementoit X. Torga kKaHOHMYIECKOE YpaBHEHUE NMEET BH/I

Y? = +£2pX.

Haiijiem 3nauenue napamerpa p:

_\/ \/—25
P=\ g 125

Toma KaHOHMYECKO€ YpaBHCHHNE UMEET BUL

2
Y2 =—4+-—X.
NG

o8



Haiinem ypaBuenne ocu napadoJibr:

Loy 22

x = 0;

J 1+4 ’
x4+ 2y =0.

Tenepp HajigeM BeplInHY HapabOJbl, KAK TOUKY IepecedeHusl OCH M CaMoii
apaboJIbl:

x+ 2y = 0;
2? + 4oy + 4y? — 4o + 2y — 5 = 0.

T = =2y
(2y)? + 4(—2y)y + 4y* — 4(—2y) + 2y — 5 = 0.
dy* — 8y* +4y* + 8y +2y — 5= 0;

10y = 5;

1
3/—2-

2
r=——=—1.
2

1
CrenoBaresnbro, BepiiuHa mapaboiasl — Touka O (—1; g) YpaBuenue ocu

OPJIMHAT HAMIEM U3 TOI'0, YTO HOPMAaJILHBIN BEKTOP OCH abCIIMCC MOYKHO B35ITh
B KAQUeCTBE HAIPABJIAIONIETO BEKTOPA OCU OPJIMHAT:

r—% _ Y~ Y,

?

aj as
1
tr+1 Y735
1 2
5
o2r — = =0:
x y+2 ;

Az — 2y +5=0.

Ecan Hauaao KOOpJAuHAT MOACTABUM B 9TO ypaBHEHUE, TO MOJYIUM 3HAK +.
[TonbopoMm JIerko ycTaHaBIMBaeM, UTO PEIIeHHEM HCXOHOTO YPABHEHUs SB-
asiercs napa (—1; 0). st 9roit mapbl Toxke mosrydaercs 3uak mioc. Cremo-
BaTEJILHO, TOYKHU MapadOJIbI JIEXKAT B TOW K€ MOJIYILJIOCKOCTH OTHOCUTEJHHO
HOBOJ OCH ODJIMHAT, 9TO W HAYAJO MEPBOHAYAJILHON CHCTEMBbI KOODIMHAT.
Ocrajioch HaiiTH yriaoBoit KO3 PUIMEHT HOBOH OCH abCITUCC:

0—2 1
h=— ==
1 2
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[TosyuenHble CBeJIeHNst TTO3BOJISAIOT y2Ke TOCTPOUTD Hallly napaboiy (puc. 18).
[To pucyHKy BUIHO, 9TO BETBU MapabOJIbl BHITSIHYTHI BJIOJb TOJ0XKUATEILHOTO
HaIlpaBJeHus HOBOI ocu abciuce. CreaoBaTebHO, KAHOHUUECKOE YpaBHEHHE
napaboJIbl UMEeT BUJIL: )

Y?=_"X.
NG
4
Y

o 5
1 O ;
X

Puc. 18:

Ecnu ObI MBI B KauecTBe KOPHS XapaKTEPUCTUICCKOTO YPaBHEHUs, KOTO-
phiii cooTBeTCTBYET NepeMenHoi X BbiOpain Obl Ao = 5, TO KAHOHUYECKOE
ypaBHEHUE UMEJIO Obl BU/T

2

X?=+Y,
Vb

a yryIoBoit KoaduimenT OblLI ObI paBeH

-1 4
k:5—:—:2.
2 2

HoBasi cucrema koopauHaT oKasaJiach ObI MIOBEPHYTON Ha, APYroi yros, HO
napaboJsia Bce PaBHO MOJIYUMIACh ObI B IEPBOHAYAJLHOM CUCTEMe TOii »Ke ca-
MOit, TOJILKO OHa OKa3aJiach ObI MO-APYyTrOMY PaCIIOJIOXKEHON B HOBOI cucTeme
koopauuar (puc. 19). Kanonndeckoe ypapHenue napabosibl B 9TOM Ciiydae
OyJeT UMeTh BH]

2
X?=_-_Y.
NG

Omeem: napabosa Y? = X.

Sl
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25)
26)
27)
28)a”

INES

Puc. 19:

922 + 122y + 4y? —24x+16y+3—0
922 4 24xy + 16y*> — 402 + 30y = 0;

9$ —24963/—1—163/ — 202 4+ 110y — 50 = 0;
22— 2xy + P+ 20— 2y +4=0.
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2.3 llepeceveHne JUHUMA BTOPOTO MOPSAKA C ITPAMOIi.
Kacarenbnas

st Toro, 4Tobbl HAlTH TOYKM TepecedeHus JIMHUU BTOPOI'O MOPsijiKa, 3a-
JTAHHON ypaBHEHUEM

anx® + 2a19wy + axny® + 24137 + a3y + azz =0
1 IPAMOI, 3aJaHHOI ypaBHEeHUEeM
Ax+ By+C =0,

HY>KHO U3 9TUX JBYX YPaBHEHUI COCTABUTH CUCTEMY U PEIINTh e€. Y paBHEHUE
PSIMOi TTO3BOJISIET OJIHY MEePeMEeHHYI0 BhIpas3nTh depes aApyryio. [logcraBus
TAKOE BBbIpayKeHWE B ypaBHEHUE KPUBOM, MBI TIOJYIUM KBaJIpATHOE ypaBHE-
HUEe OTHOCHUTEJIhHO O/IHO# mepemennoii . Takoe ypaBHenune b0 mMeer JBa,
Pa3IMIHBLIX KOpH, JIMOO He MMeeT KOpHeil BoodIe, JubO MMeeT OIUH KO-
peHb, KOTOPBIA Ha CAMOM JIe/Ie TPeICTaB/IsieT coDOi JIBa COBIMABIINX KOPHSI.
[TockonbKy sijist BTOPOi MepeMeHHOi, 1Mo (opMysie 3aMeHbI, TaK Ke HaXo-
JISITCST 3HAYEHMUsI, TO B PE3YJIbTATE MbI MMOJYIUM JINOO JIBE PA3IUIHBIX TOTKH
nepecevenus, JuOO He TMOJYIUM TOYEK BOOOIIE, JIMOO MOJYIUM TOUKY Kaca-
aust (puc. 20). OQHAKO, DU UCKJIFOYEHUN OJIHON U3 MEPEMEHHBIX U3 YDABHE-

Puc. 20:

HUS JIMHAW BTOPOTO TOPSIIKA TTOCPEICTBOM TOJCTAHOBKH, MOXKET OKA3ATHCS
¥ Tak, 9TO ypaBHEHHME CTaHEeT ypaBHEHHWeM TepBOro nopsjka. Torja y Hero
OKa’sKeTCsl eJIMHCTBEHHbBIHI KOPEHb, KOTOPBIH HE MOYXKET PacCMATPHUBATHCS KakK
JIBa COBIABIINX. B 9TOM CJiydae Moy YnM eJMHCTBEHHYO TOUKY [epeceveHusl,
KOTOpast He sIBJISETCSA TOUKO Kacauus (puc. 21).
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Puc. 21:

Kacarenbnas K KpuBoii (3agamn0it 001nM ypaBaenuem) B Touke A(xg, yo)
ONPEJICIISICTCS yPaBHEHNEM

(1170 + a1ayo + a13)x + (@1220 + a2y + ags)y + a3z + assyo + ass = 0.

[Tycts Tpebyercst mpoBecTr KacaTeabHyio depes Touky M (1, y1), KOTO-
pasi He JIXKUT Ha KPUBOI, 3aJlaHHOM ODIIMM ypaBHEHUEM

apz’ + 2a191Yy + a22y2 + 2a13% + az3y + azz = 0.

3anuieM ypaBHEHNE KacaTeJbHOI KaK ypaBHEHHE MPSMOi 10 yIJIOBOMY
KO DUIINEHTY 1 TOUKe:

Yy—uyr = k(x - $1)-
Torja MOYXKHO BbIPa3UTh MEPEMEHHYIO ¥ :
y = k(x —x1) + 1.

[TopcraBuB 9TO BhIpaykeHWe B ypaBHEHNE KPHUBO, MbI TOJIYINM KBaJIPaTHOE
ypaBHEHNE OTHOCUTEJLHO IepeMeHHOoi x. Kcin Obl MbI HCKaJIN XOPIY ¢ HEKO-
TOPBIM YCIOBHUEM, TO 9TO YpaBHEHUE UMEJIO OBl IBA PA3JIMIHBIX JEHCTBATEh-
HBIX KOpHs1. JIJIs1 KacaTeJbHO »Ke TOUKH IepecedeHus CJINBAIOTCS B OJIHY, 110~
9TOMY KOPHU ypaBHEHUs OyAyT COBHABIINMU. [ 9TOr0 HE0OX0AMMO, ITOOBI
JUCKPUMUHAHT ObLI paBeH HyJf0. IIpupaBHAB NTUCKPUMUHAHT K HYJIIO. TOJIY-
YUM KBaJIPATHOE ypaBHEHWE OTHOCUTEIHLHO yrioBoro Koaddummrenta k. Kak
IIPABUJIO, 9TO YpaBHEHHE UMeeT JIBa PA3JIMIHBLIX KOPHS, OJIHAKO MOXKET OBbITh
W JIPYyToe, BCE 3aBUCUT OT PACIONIOKeHHst TOUKK (puc. 22).
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Puc. 22:

3amada 45. Haiitu Touku nepecevdeHusi KpuBoit
w? oy + 2y —Tr —12y+10=0
C OCSIMU KOODJIMHAT.
3ama4da 46. BoruncanTh JIMHY XOPAbl, OTCEKaeMOil KPUBOit
22% —day +5y° —8x +6=0
Ha ocu abCIHCC.
3amada 47. [Ipu kakoMm 3HaUeHUM MapamMeTrpa A KpuBas
20 —3zxy4+ P —Tx+ Ay +4=0

OTCEeKaeT Ha OCU OPJIMHAT XOP/Y JJWHON B 3 €AUHUIILI U TTPU KAKOM 3HAYEHUHN
A COOTBETCTBYIOIIAs KPUBas KACACTCS OCH OPIUHAT.

3amada 48. Haiitu Touku nepecevyeHusi KpuBoit
a? — 2xy — 3y® — 4z — 6y +3 =0
C NMPSIMBIMU:
1)bx —y —5 = 0;

Pewenue. I3 ypaBaenusa nmpsamoii monydaem: y = 5x — 5. [logcTaBuB 310
BbIpaykKeHUe B ypaBHEHUE KPUBOIl, MOJyyaeM ypaBHEHUE:

2? — 22(5x — 5) — 3(5x — 5)* —4a — 6(520 — 5) +3 = 0.
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[Tocyie npuBeeHust MOJOOHBIX, TTOJyYaeM KBaJpaTHOE ypaBHEHUE:

222 —3x+1=0.

Ero xopusamu 0yayT x1 = 1 u x9 = 5 OTUM KOPHSIM COOTBETCTBYIOT 3HA-

yerus y; = 0 m yo = —=. CrenoBaTebHO, MOJyYaeM TOUYKHU TepecevdeHus

1 5
A(1;0) m B(i; —5)
5!

1
Omsem: A(1;0) u B(i; —5)
2)x + 2y +2 = 0;

3 +4y —1=0;
4z — 3y = 0.
Samada 49. B Toukax nepeceueHuss KpuBoi
v =2y =5 +4y+6=0
C OCAMHU KOOPJAMHAT MTPOBECTU KacaTeJbHbIE K 9TOW KPUBOIA.
3amada 50. Hamucars ypaBHeHus KacaTeJbHbIX K KPUBOI
322 + 22y + 2y* + 3z — 4y = 0

B ee TOYKaX, abCIMCChl KOTOPHIX PaBHbI —2.

3amada 51. Yepes HauaJio KOOPMHAT TPOBECTU KacaTeJbHbIE K KPUBOi

322 + Ty +5y> + 4o + 5y +1=0.

Bama4da 52. Yepes Touky A(3,4) mpoBecTr KacaTesbHbIe K KPHBOW

22% — dxy +y* — 22+ 6y — 3 = 0.

Bagaua 53. Yepes touky A(—2, 1) npoBecTn KacaTeJbHbIe K KPUBHIM

1)32% + 22y + 2y* + 3z — 4y = 0;

2)22% —xy —y? — 152 — 3y + 18 =0

1 BBIACHUTH, MTOYEMY B KaKJOM M3 3TUX CAyYaeB Mbl MOXKEM IPOBECTHU
TOJILKO II0 OJJHOI KacaTeJbHOM.
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Bamada 54. Cpean MpsiMbIX, KACAIOMIMXCS KPUBOIf
P +ry+yP+20+3y—3=0
HAWUTH Te, KOTOPBIE MapaJijieJIbHbl OCH aDCITHCC.
3amauga 55. K jganmoit Kpupoii
?+ry+y +20+3y—3=0

MPOBECTH KacaTebHble, NapaJsuiejbHble NpsiMoit 3x+3y—5 = 0 u onpegeanThb
TOYKHU NMPUKOCHOBEHUS 3TUX KacaTeJbHDIX.

3ama4da 56. CocraBuTh ypaBHEHUE KPUBOI BTOPOTO MOPSIKA, IIPOXO/IsI-
meit Yepe3 HadaJio KOOpJIMHAT W Kacaloleiics npsavoit 4 + 3y + 2 = 0 B
touke A(1l, —2) u mpsmoit x — y — 1 = 0 B Touke B(0, —1).

Pewenue. TlycTh KpuBag 3ajana oOIUM ypaBHEHUEM

apz’ + 2a191y + a22y2 + 2a137 + 2a93y + azz = 0.

[TockosbKy KpuBasi MPOXOAUT 1depe3 HadaJ o KoopanHat, To agz = (. Cocra-
BUM ypaBHEHUNE KaCATEeJbHON K 9TOI KPUBOI, KOTOPas MPOXOUT Yepe3 TOUKY

(@11 — 2a12 + a13)x + (a12 — 2a92 + asz3)y + a13 — 2as3 = 0.

[TockombKy 1O yCIOBUIO 9Ta KacaTeabHas saBisgeTcs npamoit 4o + 3y + 2 = 0,
TO CYIIECTBYeT TaKoe JefCTBUTEebHOe YUCJIO T, YTO

4

ayn — 2a12 + a1z = 4t;
\ a1z — 2a99 + agy = 3t
ais — 2a23 = 2t.

\

BrIpaszum u3 KarkJI0ro ypaBHEHUs MapamMerp:

(a1 — 2a12 + ar3 _ 5

24 |

) 12 — 2a322 + a3 — ¢
3

a13 — 2az3 _

L 2 '

I3 paBeHCTBa MpaBBIX YacTell clieyeT paBeHCTBO JIEBBIX, TOITOMY MOJIYIUM
CHCTEMY:

ajn —2a12+ a1z a1z — 2ags + agsz
4 3 ’

a3 — 2as3 _aig — 2a + ag

2 3 .
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Teneph, 110 CBOWCTBY MPOTOPIINIA, TTOJTYydaEM:

3air — 6a12 + 3a13 = 4ain — 8agy + 4ags; (%)

3a13 — 6ag3 = 2a19 — 4agy + 2ass3.
AnajioruaHo, JJ1s1 TOUYKN KacaHusi B, mosyanM ypaBHeHWe
(—ai2 + a13)x + (—ag + a)y — az = 0.
TOF,Z[&, IMOCKOJIKY 39Ta KacCaTe€JbHas ABJIFAETCA Ha CaMOM JieJie HpHMOﬁ
r—y—1=0

, TO CYIIECTBYeT JIeHCTBUTEILHOE YUCIO k TaKoe, UTo:

p
—ai2 +a13 = /C;

Y —am+as = —k;

L —a9g3 = —k.

[TomeHnsiem 3HaK BO BTOPOM U TPEThEM YPABHEHUSAX CUCTEMbI:

.
—aip +a13 = ki
\ Qo — a3 = k;
a923 = k.

\

TOI‘,IL& JICTKO IIOJIy4da€TCA CHUCTeMa.:

—Q12 +a13 = a23; ()
22 — A23 = {23
O6bepnanm rerepsb (*) u (**) B ogny cucremy:
4
3ay; — 6aiz + 3a13 = 4ajz — Sags + 4ass;
) 3@13 — 6a23 = 2a12 — 4&22 + 2a23;
—ai2 + a3 = a23;
\ Q22 — (23 = 23-
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BblpaSI/IM B 9TOW cucTeMe BCe MepeMeHHble Yyepes KaKyIO—JII/I6O OJHYy, Ha-
npuMep, 49epes asg -

(
3@11 — 6CL12 + 3@13 = 4@12 — 8- 2@23 + 4@23;
< 3a13 — 6@23 = 2@12 — 4. 2a23 + 2@23;
—ai2 + a13 = a23;
\ @22 = 2a93;
(
3ai1 — 10ai0 + 3a13 = —12a93;
) 3a13 — 2a12 = 0;
—aj2 + a3 = a23;
X 22 = 2ass.
Tenepn JIErKo MOIYYAIOTCS CJIEAYIONIAE COOTHOIIEHUSI: gy = 2093; A19 =
= —3as3; a13 = —2ag3; a;; = —12a93.
[Tycth asz = 1. Torna age = 2; a0 = —3; a13 = —2; a1 = —12.

CunenoBaresibHO, YpaBHEHHE KPUBO MMEET BUJI;
—122% — 62y +2y° — 4o +2y =0
WJTH

62° 4+ 3zy — y* + 22 —y = 0.
Omeem.:

62 + 3xy —y* + 22 —y = 0.
3amada 57. [Ipu KakoMm 3HAUEHUH ITapaMeTpa A KpHUBasd

242 vy — 1y + 50 —9=0

nepecekaeT mpamyto 2z — y + 7 = 0 TOTbKO B OJHON TOUKeE.
Bagaua 58. Kpusasi Broporo mnopsijka npoxogut depes Touku O(0,0),

A(0,2), B(2,4) u nepecekaer JIWIh B OJHON TOYKE KAXKJYIO U3 MPSIMbBIX:
3r —2y+1=0wu2x +y— 5= 0. Haiitu ypaBHEeHHUE 3TOil KPUBOIi.

Bamada 59. Kpubas nepecekaer KaxkJIyio U3 0ceil KOOPAUHAT TOJILKO B
Hadasge koopauaar. Kpome toro, ussectnl jpe ee toukn: A(2, —1) u B(—
—2,2). CocraBbTe ypaBHEHWE 9TOl KPUBOIi.

Bamaaa 60. Haiiti MHOXeCTBO [[EHTPOB BCEX KPUBBIX BTOPOTO TOPSIJIKA,
Kacaforumxcs ocu abcrmee B Touke A(2,0) n ocu opmunar B Touke B(0, 1).
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2.4  JIlmamMeTphbl JIMHUM BTOPOro mopsaka. ConpsaxkeH-
Hble HanpaBJeHusi. I'J1aBHbBIe ocnl

[TycTh nana HekoTopast JIMHKUS BTOPOTro nopsijika. [Iposejgem cemeiicTBo Xop/i
9TOI JIMHUU OJIHOTO HalpaBjeHus. Torna cepeInHbI BCeX XOp/I 00pa3yioT OT-
PE30K TPIMOii, KOTOPBIl HA3BIBACTCS UAMEMPOM, CONPANCEHHDIM OGHHBIM
xopdam. YpaBHEHUE JTUaMeTpa UMeeT BUJL:

(@112 + ar2y + a13) + k(a12x + agy + ass) = 0.

3mech k — yriioBoit KoadhGUIMeHT conpsiKeHHbIX JuamMerpy xop. Hampas-
JIEHUEe XOpJ, W HalpaBJieHUEe JUaMeTpa, COINPSI>KEHHOTO 3TUM XOpJlaM Ha3bl-
BAIOTCS CONPANCEHHbLMYU Hanpasienuamu. Eeau k u k' — nBa conpsizkeHHbIX
HaIPaBJICHUS, TO MEXKJ/y HUMU CYIIECTBYET CJIe/IyIONlast 3aBUCUMOCTb:

a1 + CL12(]€ + k/) + aggkk/ = 0.

Conpasicennvimu HA3LIBAIOTCSA JUAMETPbI KayKJblii U3 KOTOPBLIX JIEJUT
[OMoJIaM OCH, TapaJulejbHbIe JIpYyroMy. [AG6HbMU 0CAMU HASLIBAIOTCSA CO-
IPsI?KeHHbIE B3aUMHOIIEPIeHIUKYISpHDbIe IruaMeTphl. Hanpapienus riiaBHbIxX
oceil Ha3bLIBAIOTCS TIJIABHBIMU HANPABICHUSAMU. KCIU y JIMHUKM HAXOIATCS
rJIaBHbIE HAIIPABJICHUS, TO TIOCJIE OTHECEHUSI €€ K TJIABHBIM OCSIM, ITOJIYYUM Ka-
HOHUYIECKOE YPABHEHHUE JTUHUU. JTO HE TOJHLKO MMO3BOJISIET CPa3y ONPEIEIUTD
TUI JIMHUK, HO ¥ MOCTPOUTH €€, €CJU MPEJBAPUTEILHO TOCTPOUTE TIPaMbIe,
IPEJICTABJIAIONIE CODOH yKa3aHHbIE MIABHBIE OCH.

Kak oTHecT# JMHUIO K TJIABHBIM OCSIM:

1. Haxonsirest nBa B3auMHOIEPIEH UK Y/ISIPHBIX COMPSI?KEHHBIX JIHaMeTpa,
JUUISL 9eT0 UCIIOJIL3YETCs 3aBUCUMOCTD MEXKLY JIBYMsI COIPSI?KEHHBIMU HAIIPAB-
JICHUSIMU U YCJIOBUE MEPIeHIUKYJISIPHOCTH Yepe3 YIVIOBbIe KOI(D@UIINEHTHI.

2. BEcmmt a1z + b1y +cqp = 0 u asx + boy + co = 0 — ypaBHeHust HallJIEHHBIX
JIMAMETPOB, TO MPUPABHSIB UX K ypaBHEHUAM HOBBIX oceil (X =0 u Y = 0),
TIOJTY THM:

ax + by 4+ = X;

a2x+bgy+02:Y.

Orcrona, Beipa3uB x n y depe3 X u Y u MoACTaBUB X B NCXOJIHOE YPaBHEHUE,
MOJIyYUM KAHOHUYECKOe YPaBHEHUE JIMHUY, T. €. IPUBEJICHUEC K TJIABHBIM OCAM.
[1aBHbIE HATPaBJIECHUST MOTYT OBITh TaK YKe HaMJICHbI U U3 COOTHOIIEHUSI:

a12k2 + (CL11 — Cbgg)k — a12 = 0.

Yenoeoti kosppuvyuenm orsa ecex duamempos napabosvl ONPEILISIeTC O
dopmyie:

ais a9

Vanosvie K0apduyuenmo: acumnmom 2unepboase ONPeeIISIOTCS U3 COOT-
HOIIIEHU A 9
a1 + 2a10k + asnk” = 0.
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Bagaua 61. Yepes rouky A(1,2) npoBejieH juamMerp KpuBOii
322 — 22y + 3y* +4r +4y —4=0.
HaiitTu ypaBHeHne 3Toro aumaMerpa M JUaMeTPa €My COMPSKEeHHOTO.
Bamadga 62. Jlana kpuBas
227 + 5xy — 3y* + 3z + 16y = 0.
Haiitu nnamerp, mapaJsienbHbIi ocu aOCIUCC U JUAMETD, eMY COIPSKEeHHbIH.
Bamada 63. Haiitu 1Ba CONpszKeHHBIX JUAMETPa KPUBOit
vy —y* —22+3y—1=0
13 KOTOPBIX OJWH MapaJesieH OCH OPJIMHAT.
3amaua 64. lana kpuBas
32° + 22y +2y* + 3 — 4y =0
1 OIH 13 ee JuaMeTpoB = + 2y — 2 = 0. Haiitu nuameTp eMy cOmpszKeHHBIIA.
3ama4da 65. CocTtaBuUTh ypaBHEHHE JTHaMeTpa KpPUBOii
22% + dxy + 5y° — 8x 4+ 6 = 0,
napaJuiebHoro npamoit 2 —y + 5 = 0.
3amada 66. lana kpuBas
32° + Ty +5y* +4x + 5y +1=0.

Haiitu ee nuamerp, 0Opa3oBaHHBII cepeanHaMu XOP/I:
1) napaJijieJibHbIX OCU abCITUCC;

2) mapaJsIesIbHbIX OCH OPJIHHAT;
3) mapaJutebHbIX mpsMoit © +y + 1 =0,

3amadga 67. Haiitu quamerp KpuBoii
5ax? —3zy +y? —3x+ 2y —5=0,

MPOXOJIAIINNA Yepe3 CepeInHy XOP/Abl, OTCEKACMON 3TOI KPUBOWA Ha MPAMOWK
x—2y—1=0.

3amada 68. Haiitu cepejuny xop/ibl, OTCEKaeMO KPUBOii
20° +dry 4+ 3y° — 3z — 3y =0
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Ha npaMoit x + 3y — 12 = 0.
Bama4da 69. Yepes Touky A(1, —3) mpoBecTu Xop/Ly JUIHIICA

2 2
L Y
e —:1
15+12 ’

COTPSKEHHYI0 auaMeTpy 2x + by = 0.

3amada 70. Haiitu och cuMMeTpUM U BEPIIMHY KaXKJIOH U3 CJIEIYIOIINX
napadoJr:

1) 2% + 4oy + 4y*> — 62 — 2y + 1 = 0;

Pewenue. Haiimem crauasa yrioBoit KoadGUIueHT sl JuaMeTpa mapa-
DOJIBI:

[TockobKy oCh cuMMETpUM MapadoOJIbl — ITO JMAMETP, TPOXOASAIIil Yepes
BEPIITUHY NMapadOJIbl, TO STOT JUAMETP OyAeT MepIeH IUKYITPHBIM COMPSIXKEH-
HbIM ¢ HUM xopgam. CienoBarTesbHO, YIJIoBON KoM MUIMEHT ki JJIsT 3TUX
xXopj, OyneT papeH: .

kl:_E:2

Teneph och cuMMeTpUH JAaHHOW TapadoOJIbl MOXKET ObITh HaiijeHa Kak Jna-
METp, CONPSIXKEHHBI XOpJaM C yIJIOBBIM KoddbuimenTom ki:

(117 + apy + a13) + k(a2x + azny + a) = 0;

(x+2y—3)+2(2x+4y — 1) = 0;
x+2y—1=0.
Bripasup n3 nocieanero ypapnenus £ = 1 — 2y u NOICTABUB B ypaBHEHHUE
napa6obt, nomyunm: (1 —2y)2 +4(1 —2y)y +4y* —6(1 —2y) — 2y +1 = 0;
10y —4 = 0.

2
OTCIOII‘a [IojiydaeM 3Ha4deHue OpJNHaThI AJId TOYKHU II€pEeCeICHUA: Y = g n ns

MOJIYHYEHHOT'O BBIIIE YPpaBHEHNA JUaMETPa, 3HAYCHUE a6C]_[I/ICCb13 T — 5

1 2
Omesem: x + 2y — 1 = 0; A(g, g)
2) 922 — 122y + 49> — 82 = 0;
3) 3y? +2x — 6y +5=0.
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3amada 71. Haiitu obuuit juamerp JIByX KPUBBIX:

2 —ay—y —2x—y=0

u
2?4+ 2zy+ vy —x4+y=0.
Bamada 72. OTHECTH K TJIABHBIM OCSIM KPHBbIE:
1) 92% — 4oy + 69> + 62 — 8y + 2 = 0;
Pewenue. Ecnu k1 v ko — jiBa B3auMHOIEPIICHIUKYJIAPHBIX HATTPABJICHUS,
TO
1
ki = ——.
1 T

[TopcTaBuB moydenHOe BhIpaXKeHne B COOTHOIIEHUE I COTPSI?KEHHBIX Ha-
MIPaBJICHUN, IOy INM:

1 k
a1 + aja(ke — k—2) — ka_i = 0;

2
9 — 2ky + — — 6 = 0;
k2
3ky — 2k3 + 2 = 0;
2k2 — 3ky — 2 = 0.

Orcrofa mojiyuaeM ABa 3HaAUYEHUs JIJIsI YIJI0BOrO Koadhduimenrta ko:

1
kgl =2 u k22: —5

OueBnIHO, YTO ITU yTJIOBBIE KOIDMUIUEHTHI OTPEAEISTIOT B3aWMHOIIEPITEH-
JIUKYJIPHBbIC HAIIPABJICHUA.

CocraBuM Terneph ypaBHEHWS JIMaMETPOB, COTPS>KEHHBIX ITHM HaIlpaBJIe-
HUSAM. DTH JIMaMETPbI TaK Ke OYIyT MepreHInKYyITpPHbIME:

(92 — 2y + 3) + 2(—2x + 6y — 4) = 0;
or + 10y —5=0

nJjin
x+2y—1=0;

1
(9x—2y+3)—§(—2x+6y—4)20;
10z =5y +5=0
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nJjim
20 —y+1=0.

Tenepnb HY»KHO NPUPABHSATHL YPaBHEHUS MOJIYUCHHBIX JUAMETPOB K yPaB-
HeHnSAM HOBBIX oceit: X =0nY =0
x+2y—1=2X;
2r—y+1=Y.

[TpubaBuB K 3/1eMEHTaM MEPBOTO YPABHEHUS SJIEMEHTHI BTOPOTO, YMHOXKEH-
Hble Ha 2, MOJIyYUM:

hor=X+2Y —1

nJjim

X t2v -1
-2

Amnayiornaro, npubaBuUB K 3JIEMEHTaM BTOPOTO YPaBHEHHUsT SJIEMEHTHI TIePBOTO
ypaBHEHUs, YMHOXKEHHbIEe Ha —2, MOJYYUM BblpaKeHue JJis y:

X

2X-Y +3
==

Yy

HO,Z[CTa,BI/IM TElIepb IOJYYCHHbIC BbIPpa2KC€HHA B HCXOIAHOE O6HI€€ YpaBHEHHE
JIMHWKW BTOPOT'O MOPsAJKa:

9(X+2Y 1)2 4()(_1_2}/ 1>(2X Y+3)+

5 5) 5) 5 5 5 5 5 5

6(2X Y+3>2+6<X+2Y 1) 8(2X Y+3>+2_
5 5 5 5 5 5 5 5 5 N

Bo3Bejig B KBaJIpaT ¥ YMHOXKHUB 00€ JacTH Ha 5, MOJYINM:

§<X2—|—4Y2—|—1—2X—4Y+4XY)—

4
g(2){2—XY+3X+4XY—21/2+6Y—2X+Y—3)+

2(4X2+Y2+9—4XY+12X—6Y)+
6(X+2Y—1)—8(2X—Y+3>+10=0.

Tenepnb ocraercs MPUBECTH MOJO00HBIE:

25 50
X+ Y —-5=0;
57 5 ’
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5X%2+10Y%2—5=0.

Omeem: 5X2%2 + 10Y2 —5 = 0.

2) 3222 + 60xy + Ty* — 162 — 2y + 1 = 0;
3) 2zy+3r—y—2=0;

4) 522 + dxy + 8y* — 32z — 56y + 80 = 0;
5) ba? + 12xy — 22z — 12y — 19 = 0.

3amada 73. HaiiTu acuMOTOTHI CJIeAYIOIMIIX IUIepOOI:
1) 32% + 22y — y* + 8z + 10y + 14 = 0;

2) 3z + 102y + Ty? + 4o + 2y + 1 = 0;

3) 10ay — 2y* + 6z + 4y — 21 = 0;

4) 222 —3axy —x + 3y +4 = 0.

3amada 74. Kak npeobpasyercst ypaBHeHUE TUTIEPOOJIbI
202 — 12xy — Ty* + 8z + 6y = 0,

€CJIN 3a OCHU KOOPpJAWHAT NPHUHATH €€ ACUMIITOTDBI?
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3 ITIOBEPXHOCTHU BTOPOI'O IIOPA/IKA

3.1 IloBepxHocTu BpamieHuda. KoHumueckue u ITUJINH-
ApuYecKne IIOBEePXHOCTHU

Bpawenuem nmockoit muaun © BOKPYT JAHHON IMPAMOR @ HA3BIBACTCS TaKOE
nBrKenre jguann @, npm KOTopoMm Karkjasi TOUKa A 9TOW JMHUKW B ILIOC-
KOCTH, NMEePHeHJUKYIAPHOA HEKOTOPO MPAMOUA @ ONMUCHIBACT OKPYKHOCTH C
eHTpoM B Touke Aq, riae A; — mpoekimst Toukn A Ha 9Ty npsimyto. [Ipsimast
a HA3BIBACTCA 0CH10 SPAULEHUA.

Ioseprrocmvro epaujerus Ha3biBaeTCs purypa, ooOpasoBaHHasl BPaIlleHU-
eM HEKOTODOIl JIMHUU BOKPYT HEKOTOPOi OCH B MpoCTpaHcTBe (puc. 23).

A
I
(o)

.

L
g,\

p=

=

v 9

X
|
V/

Puc. 23:

Ocb BpallleHnst SIBJISIETCS OChI0 CUMMETPUN MTOBEPXHOCTH BPAIICHMSI.
st TOro 4ToObI MOJYYUTH YpPaBHEHUE MOBEPXHOCTH BpAIEHUs IJI0CKO
JIMHAYT

Fi(z,y,z) = 0;
Fy(z,y,2z) = 0.

BOKPYT ocn OZ, HY>KHO NMPUBECTH YPaBHEHUE ITON JIMHUU K BULY

T = @1(2);
y = @a(2),

BO3BECTH 00€ YacTU MOJIYUCHHBIX YpaBHEHUI B KBaJpaT U CIOKUTH ypaBHE-
HU TTOYJICHHO.

BriBos ypaBHEHHS MMOBEPXHOCTU BPAIleHUsS BOKPYT JIPYTHX KOOPIUHAT-
HBIX OCeil aHaJIOTMYeH.

JIrobast MOBEPXHOCTH BpAIleHWs MOXKeT ObITh 00Opa3oBaHa BpallleHHEM
HEKOTOPO#t 1iocKoit KpuBoit. [TosToMy KakjioMy THUIY TMJIOCKUX JIMHUN BTO-
pOT0 MOPSAKA COOTBETCTBYET HEKOTOPBIA TUIl MOBEPXHOCTEN BpPAICHUSI.
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Bpartias npsmMyio
T =a;
y = 0.
BOKpYT ocu OZ, moiyanm kpyz060t yusundp (puc. 24, A)):

$2+y2:a2

Bpamast oKpy»>KHOCTD

BOKpyT ocu OZ, moiyanm chepy (puc. 24, B)):

2+’ + 2 =a?

(=}
v

VAR
WANVAW,

A) B)
Puc. 24:
Bpamas snpaumnc:
x? 22
ZTE=h
y = 0.
BOKpYT ocrt OZ, nosyuum aasuncoud epausenus (puc. 25, A)):
2 2 2
x z
S A

a2  a? 2
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Bparas runepbosy:

r? 22
2 e "
y =
BOKpYT ocu OZ, nosyanm odronoaocmuwid 2unepboroud epawsenus (puc. 25,
B)) 2 2 2
@ g P

Puc. 25:

Bparast »xe sty runepbosy Bokpyr ocu OX, mojayanm deynosocmuvil
zunepboroud epausenus (puc. 26):

Bparmas napabdoJy:
x? = 2pz;
y = 0.
BOKpYT ocu OZ, moiyanm napaboroud epauwenus (puc. 27, A)):

2 2
x—+y—=22
p

p
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\4

Puc. 26:

Z A
-p
bj::;fi\\
P
0 Y#
A)
Puc. 27:

78

B)



Konuueckoti noseprrnocmuvio nji mpocTo KOHYCOM HA3bIBACTCS TOBEPX-
HOCTh, KOTOpasi 00pa3yeTcss IBUKEHHEM HEeKOTOpOil mpsimoii (obpasyrowed),
IPOXOJISATIEH Tepe3 HeMOIBUKHYIO TOUKY (6epuiuny) U mepeceKkaoreii Hemo-

JBIKHYTO JTUHIIO (Hanpasaaowyro) (puc. 27, B)).
KoHnveckasi OBEPXHOCTD ONPEJIEISIeTCs yPABHEHHEM

Xz y: 7

- + -

a? b2

Husrundpuneckotii noseprrocmvo Wi UUAUHIPOM HA3HIBAETCS TOBEPX-
HOCTh, KOTOpasi 00pa3yeTcs IBUKEHHEM HEeKOTOpOil mpsimoii (obpasyrowet),
COXpaHdIOlIell CBOE HallpaBJeHUe U lepeceKalolleil HEKOTOPYIO HEINOJIBUXK-

HYTO JIHHUIO (HANPABAAIOULYIO).
DILINIC, 3aJaHHBII CHCTEMOIt

= 0.

2 2
T y .
2 TE=h
z =0,

BLICTYTIasl B KQUECTBE HANPABJIAIONICH, oOpasyer sasunmuueckut uusunop,
KOTOPBIil MMeeT cyejiytornee ypasuenue (puc. 28, A)):

[Tapabousa, 3ajaHHasT CHCTEMOI

y? = 2pa;
z =0,

BLICTYTIasl B KaUuecTBe HAIPABJIAIONIE, obpasyeT napaboauuecKuil MuInHip,
KOTODBIH nMeer caieyioiiee ypasHenue (puc. 28, B)):

y* = 2pa.

['uniepbouta, 3ajlaHHAsT CUCTEMOI

2 2
a b2
z =0,

BLICTYTIasl B KAUECTBE HAIPABJAIONIEH, obpasyer 2unepbosuveckuti yusundp
(puc. 28), KOTOPBIil UMeeT cyiejiyoliee ypaBHEHHUE:



A)

Puc. 28:

L

Puc. 29:
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B obmiem ke, j000e ypaBHEHHE BTOPOT'O TMOPsijiKa OTHOCUTEIHLHO JIBYX
IepEeMEHHBIX B IIPOCTPAHCTBE OIPEJessseT HEKOTOPYIO IMIJIUHIPUIECKYIO 10~
BEPXHOCTh. JleficTBUTeIbHO, MyCcTh (X1, T9) — MPOM3BOIBHOE PEIIEHHE HEKO-
TOPOr0 YpaBHEHHSI BTOPOTO OPSIJIKA OTHOCUTEILHO JBYX IepeMeHHbIX. Torna
9TOMY DEIIEHUIO COOTBETCTBYET GECKOHEUHOEe MHOXKECTBO TPOEK (I, T2, T3),
rjie x3 — Jroboe neiicTBuTeIbHOE 9nca0. B ¢BOI0O odepesh 9TH TPOHKHU Ornpe-
nesiior B Hekoropoit I[TJICK-3 beckoredroe MHOXKECTBO TOUYEK, 00pa3yIoIee
IPSIMYIO, TAPAJIIEILHYIO TOM KOOPIMHATHON OCH, KOTOpas COOTBETCTBYET Ie-
pPEMEHHON T3.

Bamaua 75. Kakne durypsr 3agansl B [IJICK-3 ypapuennsivu n Hepa-
BEHCTBAMHU:

122 + 9% —a® = 0;

2.y% + 22 > 25;
2 g
3 LYy,
16 + 25 7
4.7 = 8z;

5.(y —x)? — 22 =0;
6.2 +y*+9=0.

3amada 76. CocTtaBuTh ypaBHEHUE KPYTOBOIO IIIUH/IPA, €CJIM U3BECTHDI
ypaBHUS €70 OCH:

)

r =5+ 2t;
<yzl—t;
| 2 =3+2¢

¥ KOOPJIMHATHI O/IHO# ero Touku My(2,0,1).

Pewenue. Paccrosinue ot j1000# TOUKKM KPYTOBOT'O IUJIKHJIPA 10 €ro OCU
€CTh BEJIMYMHA MOCTOsIHHAsl. UTOOBI HAiTH 3Ty BEJUYMHY JJIsi JAHHOI'O B
YCJIOBUKM KPYTOBOTO IUJIMHJIPA, BOCIOIL3YyeMCsI KOOpAUHATaMU TOUKU My u
ypaBHEHUEM OCU — HaiiJleM PacCTOSHUE MEXKY HUMU. DTO PACCTOSIHAE MOXK-
HO Ha#THU 10 hopmyJie

. |EI: X AM()‘

al

d

)

rje d — HanpaBJsIOINil BeKTOp ocu, a A — Touka ocuM M3 ee mapamerpu-
qeckux ypasrenuii, T.e., a(2,—1,2) u A(5,1,3). Torma, eciu M(x,y,z) —
IPOM3BOJILHAST TOUYKA [UJIUHJIPA, TO TTOJIY THM:

|@x AM;|  |a@x AM]

a ldl
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[TosToMy mMoIyInM COOTHOIIIEHKE
— = —
@ x AMy| = |a x AM\.
DTO COOTHOIIEHNE U STBJISIETCST WCKOMBIM YPaBHEHHEM KPYTOBOTO IUJIUHIPA.

Ocrajioch mepeiiTu K KOOpAUHATHON 3anucu. Ilpexkne HaiigeM KOOpIUHATHI
BEKTOPOB:

AMy(-3,—1,-2); AM (x =5,y —1,2—3).
L —
3areM HaiijieM MOJYJIb BEKTOPHOIO IMPOU3BEEHNUSA BeKTOPoB d u AM:

ik
@ x AMg) = [(2,-1,2) x (=3, ~1,-2)|=mod| 5 _1 9 |=

-3 -1 =2

(2 +2)i + (4 — 6)] + (—2 — 3)k| = |4i — 27 — 5k| =
V42 + 22 4 52 = /45,

Teneps HaiigeM MOIYJIb BEKTOPHOI'O ITPOU3BEICHNST BEKTOPOB d U AM:

@ x AM| = |(2,-1,2) x (z =5,y — 1,2 — 3)| =

A A
mod| o _1 2 |=

r—5 y—1 z—3
(38— 242 —2y)i+ (6 — 22+ 220 —10)7 + 2y — 2+ — 5)k| =
(—2y — 24+ 5)i+ (22 — 22 —4)j + (x4 2y — k| =
V(=2y —2+5)24+ (20 —22—4)2+ (2 +2y — 7)2 =
V522 + 8y% + 522 + dxy — 8xz + dyz — 322 — 48y + 6z + 90.

OcraJjioch NpUPaABHSITD:

/522 + 8y2 + 522 + day — 8xz + 4yz — 30z — 48y + 6z + 90 = \/45;

5a% 4 8y* + 52° + 4wy — 8wz + dyz — 30z — 48y + 62 + 90 = 45;
5% 4+ 8y* + 52° + dwy — 8xz + dyz — 30z — 48y + 62 + 45 = 0.
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Omeem: 5a? + 8y* + 52> + 4oy — Sxz + 4dyz — 302 — 48y + 62 + 45 = 0.

Bamadga 77. Cocrapbre ypaBHEeHNE MUJIUHIPA, €CIM OH COCTOUT U3 TIPsi-
MBIX:

1) mapaJsutenbabix Bektopy @(1, 0, 1) u mpoxXoadaIux 4epes TOUKH JLTAICA

922 4 4y? — 18z — 16y — 11 = 0;
z=0

Pewenue. Tlpsmas, mapajieabnass BEKTOPY @ UMeeT ypaBHEHHe

X—z Y-y Z-=z
10 1

[Tycrs M(x,y,0) — Touka 9T0it MpsiMOif, KOTOpasi TPUHAJJIEKUT JTAHHOMY B
yesioBun sjuinncy. Torja ypaBHeHne mpsaMoil IPUMeT BHI:

X—x Y-y Z-0
10 1

Orcioa mosyaum aBa cootHotenusi: X —x = Z u Y —y = 0. Ecim tenepn
OIPEJICTUTH KOOPJAMHATHI TOUKN M KaK rnepeMeHHbIe U MOJICTaBUTh UX B yPaB-
HEHUE JJIJINIICA, TO Mbl HMOJYUUM OECKOHEUHOE MHOXKECTBO TOUEK, KarK/as 13
KOTOPBIX TTPUHAJIJICYKUT SJIIUIICY, T.€. B PE3YJIHTATE MbI MOJIYUUM OECKOHEUHOE
MHOKECTBO MPSIMBIX, KaXKasl 13 KOTOPBIX HapaJjiieibHa BEKTOPY @ ¥ MPOXO-
JIUT Yepe3 HEeKOTOPYIO TOUYKY SJIATCA. ITO MHOXKECTBO W OyJIeT SBISTHCS
MCKOMBIM IMJIUHAPOM. [y Toro, 9ToObl COBEpUINTH yKa3aHHOE JeiicTBHE,
BbIPA3UM M3 MOJIYUYEHHBIX BBIIIE COOTHOIIEHUN KOOpuHaThl Touku M: xr =
= X — Z; y =Y. Tenepn ocrajgoch TOJbKO MOJACTABUTH 3TU KOOPAUHATHI B
ypaBHEHNE JITUTICA:

X —Z)*4+4Y? —18(X — Z) — 16Y — 11 = 0;
0X?+4Y?+97° —18X7Z — 18X +18Z — 16Y — 11 = 0.

Omeem: 9X2+4Y2+972 —18XZ — 18X + 187 — 16Y — 11 = 0.

2) mapaJsutesibHbix ocu Ox U MPOXOJIAIINX Yepe3 TOUKU MapadOosIbl

2z — 1y +4y — 6 = 0;

x =0,
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3) mapaJuIesbHbIX OHCCEKTPUCE KOOPAUHATHOrO yriia (j, k) u mpoxojsiimx
depe3 TOUKH TUIePOOIIbI

22 —y? —25=0;
z=0.

Banadga 78. CocraBbre ypaBHeHue (DUTYPHI, Oy YEHHON BPAIIEHNEM BO-
Kpyr ocu Ox IpsaMoi

z—2=0;
y = 0.

Pewenue. Boipazum u3 nepBoro ypapHeHust iepeMeHHbIE 2 1 Y KaK (DyHK-
[[UU OT MEPEeMEHHOU I:

z =2
y = 0.

Bozsejiem Tenepb B KBaJipaT 00e 4acTh KaxkJ0ro U3 ypaBHEHUIA:

TeHepb OCTaJIOCH CJIO?KUTDH IMOYJIEHHO 9TU JIBa YPaBHEHUNI:
P+ =4
" MIpeJCTaBUTDhL 3aTEM B KaHOHMYECKOM BH]JIE:

22

2
Yy
— + — =1.
4+4
2 2
(7 z
9, P )
meem 4+4

Bamada 79. OT CKOJbKUX IIapaMeTpPOB 3aBUCUT MHOXKECTBO:

1) Bcex KpyroBBIX MUJIMHJIPOB MPOCTPAHCTBA !

2) BCeX KPYTOBBIX IMJIMHIPOB, UMEIONUX TaHHBIH pajnyc?

3) BCEX KPYTrOBbBIX [UJIMHJIPOB, UMEIOLIUX JAHHYIO OCh?

4) Bcex KPYroBbIX [UJIMHIPOB, POXOJIAIINX Ye€Pe3 JAHHYIO TPSAMY0?

Bamaga 80. Kakwne durypsr 3agannt B [IJICK-3 ypapuennsivu n Hepa-
BEHCTBAMHU:
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1) 22 —y* + 2% = 0;

2) 22+ y? — (2 — 1) =0;

3) a? +y? — 22— 20 — 4y +22+4=0;
H(x—22+wy+1)*—(2—-1)><0;
)

922 — 36y2 + 422 — 18z + 144y — 82 — 131 > 0.

Bamada 81. Hanummre ypaBHenue puryphbl, MojgydeHHoOl BpallieHueM
IpAMOit

x — 2y = 0;
z=0.
BOKpyT ocu: 1) Ox; 2) Oy.

3amada 82. Hanuimure ypaBHeHue KOHYCa, €CJIM OH COCTOUT U3 MPIMBbIX,
MPOXOJIANINX Yepe3 TOUKy S

1) S(1,1,0) u TOIKM OKPY’KHOCTH

2’ + 22— 2 =0;
y=0;
Pewenue. Ilycrs M(x,0, z) — HEKOTOpask TPOU3BOIBHASI TOUKA OKPYIK-

woctt u N(X,Y,Z) — HekoTopasi TpOM3BOJIbHAS TOUYKa KOHyca. Tak kak

obpasyoriast (psiMasi) TPOXOAUT Yepe3 ToUKy S, To KoopauHaThl ToYKH N
TOJKHBI YJIOBJIETBOPATL YPABHEHUIO TPSAMOI, Tpoxodieit uepe3 Toukn M
u S. Torma, mojcraBuB B ypaBHEHWE MPSIMON KOOPAUHATHI STUX TOUYEK, MOJIY-

YUM:
X—x_Y—O_Z—z

l—z 1-0 00—z

X—x_Y_Z—z

l—2 1  —z

nJjin

Torja, 1Mo cBOWCTBY MPOMOPIIN, MOy IUM:

Y - X
X—z=Y1l—-2); Yr—oz=Y —-X; x= .
x (1—-2); Yr—x =y
-7
L—z=—-2Y; Yz—z=—-7; z2=—F—.
2 2Y; Yz—z A=

HO,}ICTaBI/IM IMOJIYHYEHHBIE BbIpaxK€HHW A OJIA TEPEMEHHBIX B YPAaBHEHUE IJIJIUIICA:

=)+ ) e
Y —1 Y —1 y -1
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Y - X2+ 2%+ Z(Y —1)
(Y —1)2
Y2 _2XY+ X2+ 224+2Y —Z=0.

Omeem: x> + > + 2% — 2y + 2y — 2z = 0.

2) S(1,0,0) 1 TOUKEM OKPYKHOCTH

2 2
Yy z
AN
2 +9 ’
x = 0;

3amada 83. Hanuimure ypaBHeHue KPyroBoro KOHyca, eCyu:

1) ocb Oz siBJsieTCst €ro 0ChI0, BEpIMHA HAXOJNUTCS B HAYAJIe KOOPMHAT,
a Touka My(3, —4,7) — ojHa U3 TOUYEK TOr0 KOHYCA;

2) ocb Oy SBJSETCST €r0 OCBIO, BEPIIMHA HAXOIUTCS B HAYAJE KOODJUHAT,
a obpaszyrorne HakJIoHeHb o yriom 60° k ocn Oy;

r—2 y+1 z+1
2 -2 -1

npuraiekut miockoctn Oyz, a rouka My(1, 1, —5) — KOHYCY.

3) OCbIO KOHYCa SIBJISIETCS MPSIMast BEPIINHA

Yxazanue. BHauaje Hy>KHO HATH BEpIINHY KOHYCa, — 9TO TOUKa Tepece-
GeHUsT KOOPAMHATHON TiockocT QY2 ¢ OChI0 KOHyCa (JIJIsi BCEX TOYEeK ITOii
miockoct & = 0). 3areM HY»KHO COBEPIIUThH MPeobpasoBaHne CHCTEMbI KO-
OPJIMHAT, COCTOSINEe B MOCIEIOBATETLHOM BBITTIOJTHEHUH MapPaJIeTBHOTO Te-
peHoca Hadaja CHCTeMbl KOOPJAWHAT B BEPIIUHY KOHYCA, MOBOPOTA BOKPYT
KoopauHaTHO oc Oz M TOBOPOTa BOKPYT KOOpAUHATHOH ocu Oy TaKuM 00-
pazom, 9ToOBI OCh KOHYCa 0OKa3a/1aCh OChI0 abCINCC B HOBOM CHCTEMe KOOD,In-
Hat. [Tocyie BBIOJIHEHNST 9TUX NMPeoOPa30BaHUl HY>KHO TOJYIUTH (DOPMYJIBI

86



ob1iero npeobpa3oBaHus CUCTEMbl KOOpjuHaT. Ternepb MOXKHO HalKcaTh Ka-
HOHMYIECKOe yPaBHEHHEe KPYyroBOro KoHnyca B obiiem Buje. st Toro, arobb
HallTH 3HAYEHUS MOJIyocell, Hy»KHO HallTW HOBBIE KOOpAMHATLI Toukn M n
MOJICTABUTH WX B MOJIyUYEHHOE yPaBHEHNE.

Bamada 84. JJokaxkuTte, 4TO ypaBHEHNE T2 = Yz 3aJacT KOHYC C BepIII-

HOIl B HaJaJie KOOPJANHAT.

Bamada 85. OT CKOILKUX MapaMeTPOB 3aBUCUT MHOMKECTBO BCEX KPYTO-
BBIX KOHYCOB ITPOCTPAHCTBA!

Bamada 86. CocraBuTh ypaBHEHNE KPYTJIOrO KOHYyCa, MPOXOISIIEro ue-
pe3 Bce KOOPJIMHATHBIE OCH.

Vrazanue. 3a HANTPABIIAIONIYIO KOHYCA HY?KHO B3SITh OKPY>KHOCTE. KOTO-
pas mepecekaeT Bce TPH OCH U PACIOJIOXKEHA B JI0DOI IJIOCKOCTH, 0Dpasy-
IOIIEll ¢ OCSIMM KOODJIMHAT PaBHBIE yIVIbl. Takasi OKPY>KHOCTb MOXKeT ObITh
3ajlaHa CUCTEeMOI

(x —a)>+ (y —a)® + (z — a)? = 6a*;
r+y+z=3a.

Bamaua 87. Hanpapsstiomast UINHAPA 3aaHa CHCTEMO

r=y?+ 2%
T =2z,

a obpazyrolrasi epreHInKyIsipHa K MJIOCKOCTH Hampapisioneil. CoctaBuTh
ypaBHEHUE UJTUHIPA.

3amada 88. CocraBuTh ypaBHEHUE HUJIXHIPA, OMUCAHHOIO OKOJIO Chepbl
ot =1,
3HAsI, UTO OCh €0 COCTABJISIET PABHBIE YIJIBI C TPEMsI OCSIMHU KOOPIUHAT.
Sama4da 89. Jlanbl Tpu mapaJiienbHble psiMble
r=y=2z
r+l=y=z2z-1;

r—1l=y+1=2-2.
Haiitu npoxojisiimii uepe3 HUX KPyroBOil IUJINH/IP.
Yrasanue. Hampapisioneil nujanHapa CIy>KUT OKPYKHOCTh, JIe¥Kallast

B IIJIOCKOCTH, NMEPHEHJNKYJIAPHONR K JIAHHBIM NPAMBIM U MPOXOAAIIEH depes
TOYKHA NepecedyeHrs ITON MIOCKOCTU C JAHHBIMU MPAMbBIMH.
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3.2 Cdepa u snaumncona

Saauncoudom wasbiBaercs urypa (puc. 30, A)), KoTopas B HEKOTOPOIi
[TJICK-3 3ajaercs ypaBHEeHHEM

2 2 2
T Y z
—Statz=1

Eciu a = b = ¢, 1o sauncouns; ctaHOBUTCs chepoii:

LU2 y2 22
gt ata=1
a a a

JJTE KOTOPOH MOXKHO TOJYYUTH M3BECTHOE yPaBHEHUE:
(@ —a)’+(y—b)"+(z—c)f =17
rie S(a, b, c¢) — uentp chepsl, a 1 — ee paguyc (puc. 30, B)).

Za

C

< b T
o
%
o
<V

Puc. 30:

3amada 90. Haiijure KoopuHaThl IEHTPa W pajuyc KaxkJioil u3 cdep:
1) 22 + 9?4+ 22 + 22 — 6y + 82 + 10 = 0;

2) w2—|—y2—|—z2— 122 — 6y + 37 = 0;

3) 22 + 1 + 22 — 22 4 6y — 82 + 26 = 0;

4) 22 + >+ 22 + 4y — 102 + 10 = 0.

amada 91. Hanwucarh ypaBHeHue M1apoBOI TOBEPXHOCTH, UMEIOIIEH
[IEHTP B TOUKE

1) (2,—1,3)u paguycR = 6;
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2) (0,0,0)u npoxoggrueii depes Touky M (6, —2, 3).

Bamada 92. CocraBuTh ypaBHeHUe ¢depbl, OMUCAHHON! OKOJIO TeTpas/Ipa,
OJIHa U3 BePIIMH KOTOPOI'0 COBIAIAET ¢ HAYAJIOM KOODJIWHAT, & TPU APYyTHe

naxoggarest B roukax A(2,0,0), B(0,5,0), C(0,0,3).

Bamada 93. Hanummure ypapuenue cdepbl, TPOXOAAIICH Yepe3 TOUKY
A(1,5,1) u oKpyKHOCTH

Sama4da 94. Haiigure KoopJuHATEI IIEHTPa U PaUyC OKPYKHOCTH

2? P+ 22— 120 + 4y + 24 = 0;
20 +2y+ 2+ 1=0.
Pewenue: Jannasi B yCJIOBUU 3aJ1a41 OKPYXKHOCTH ITPEJICTaBIIsSET cODOit

JITHUIO TIepecevdeHus JI0CKOCTH U cdepbl. HalileM KaHOHUYECKoe ypaBHEHNE
cepnl. Boienus jist 9TOi 1€/ TIOJIHbIE KBaIPATHI, TOJIYINM:

(22 4+ 122 + 36) + (y* + 4y +4) + (%) — 36 — 4 + 24 = 0;

(x—6)*+ (y+2)*+ 2> = 16.

CrenoBaresibro, mieHTpoM cdephr siBisiercst Touka O(6, —2,0), a ee paguyc
pasen 4. IlenTp mckoMoii okpy»kHocTH — Touka () — SIBJISIETCS TOYKOI I1e-
pecedennus miockoctu 2x + 2y + 2z + 1 = 0 u npsamoit, nepneHuKyasipHoit et
¥ IPOXOJISAIIEH depes MeHTp Januoit cdepsr, T.e. Touky O(6, —2,0) (puc. 31).

Puc. 31:
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B kauecTBe HaNpaBJsIONIEr0 BEKTOPa YKA3aHHON MPSIMOMl BO3bMEM HOP-
MaJIbHBIi BEKTOP IJIOCKOCTH, T.e. BeKTOp 7(2,2,1). Torma kaHOHHUECKOE
ypaBHEHWE TTPSIMOI MPUMET BUJI;

r—6 y+2 =z
2 2 1

[Tepeiiiem K mapaMeTpuyiecKuM ypPaBHEHUSIM:

)
x =06+ 2t;
\ y=—2+2t:
\ z = 1.

[TofcTaBuB 3TN BhIpaXKeHus JJis TIepeMEHHbIX B YpaBHEHWE IMJIOCKOCTH, MBI
MOJIY YN M:

2(6 4 2t) + 2(—2+2t) +t + 1 = 0;
1244t —4+4t+t+1=0;
t=—1.

[TogcraBuB nosaydeHnoe 3HadeHue napamerpa t B mapaMerpuieckue ypaBHe-
HIST IPSMO#A, MBI ITOJYYUM KOOPJAMHATEI TOUKH ePeceueHis MpsMOii i ILI0C-
KocTH, T.e. Koopanuarsl Touku O1(4, —4, —1). Haiigem paccrosiaue OOy :

00, =/(6—42+(—2—(—4))2+(0—(-1))2=+v4+4+1=3.

Tenepsb paguyc OKpPy»>KHOCTH MOXKHO HaWTH UCIOAL3Yst Teopemy IIndaropa:

r=+/OM2 —002%=+/16 — 9 = /7.
1

Omeem: O(4, —4,—1); r = /7.
3ama4da 95. CocrapbTe ypaBHeHue chepbl, TPOXOIsIeil Yepes:

1) HAYAJIO KOOPJMHAT U OKPY’KHOCTh

(z+1)%+ (y — 2)* + (2 + 2)* = 49; ()
2v+ 2y —2+4=0.

Pewenue. YpaBuenue uckomoii cgepbl nuMeer B/

(z —20)” + (y — y0)* + (2 — 20)* =17,
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Puc. 32:

rie C(xo, Yo, 20) — ee HeHTp, a r — paauyc. OKpy>KHOCTh, JaHHAS B YCJIOBHN
3aJ1a4H, TPEeJCTaBIsIeT coDOt JIMHUIO TepecedeHust chephl

(z4+ 1)+ (y —2)* + (2 +2)* = 49

u mjaockoct 2x — 2y — z + 4 = 0. Obo3HaUUM NaHHYIO B YCJOBUU Cde-
py udepe3 FY, cdepy, ypasHenne KOTopoil Mbl uineMm 4epes Fo M jaHHyIO B
YCJIOBHH TLIOCKOCTD 4depe3 « (puc. 32). Torma nentp okpyxkuoctu (Touka B),
neaTp cepbl Fy (touka A) u nenrp chepsl Fy (Touka C') 6yIyT JieKaTh Ha
HEKOTOPO# NPsAMOii @, KOTOpasi NepIeHIuKyIIpHa IJI0CKOCTH (. B KauecTse
HAIPSABJISIONIEI0 BEKTOPa 3TOW MPsIMOil, MOYXXHO BbIOpaTh HOPMAJILHbBINH BEK-
TOP MJIOCKOCTH G — BEKTOP 71(2, 2, —1), a B KadecTBe (GDUKCHPOBAHHOMN TOUKH,
gepe3 KOTOPYIO IIPOXOIUT IIPsSIMas @ MOYKHO BbIOpaTh HeHTp cdepbl F| —
rouky A(—1,2,—2). Torga ypaBaenue npsiMoit a OyjeT uMerh BHI:

r+1 y—2 z+2
2 2 -1

[Tepeiiiem Kk mapaMeTpuuecKuM yPaBHEHUSM ITPsIMOI:

4

r=—1+2;
\ vy =2+ 2t;
z=—-2—1t.

\

Eciu D — nekoropast NpOM3BOJIbHAS TOYKA OKPY>KHOCTH, TO €€ KOOPJMHATEI
VIAOBJIETBOPSIOT cucteMme (*). Beipasum w3 ypaBHEHUS MJIOCKOCTH MEPEMeH-
HYIO 2. 2z = 22 + 2y + 4 ¥ NoACTaBUM MOJIYUYEHHOE BBIPAXKEHHUE B yPABHEHUE

chepnr F :
(24 12+ (y —2)* + (22 + 2y + 4 + 2)? = 49;
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2420+ 1+ 9% — Ay + 4 + 42® + 4y® + 36 + 242 + 24y = 49;
522 + 5y? + 26x + 20y + 8zy — 8 = 0.

BoszbmeM Teneph HEKOTOPOE MPOU3BOIbLHOE 3HATEHTE I OTHON U3 TepeMeH-
HBIX TOCJEeHEro ypapHeHus. Torja MmojyduTcs KBajpaTHOE ypaBHEHUE OT-
HOCUTEJILHO JIPYTOii epeMenHoit. I Toro, 4ToObl KBaJIpaTHOE ypaBHEHUE
0Ka3aJI0Ch C JIOCTATOYHO YJIOOHBIMU B BBIYMCJICHUSX 3HAUYCHUSAMU JICHCTBU-
TEJbHBIX KOPHE#, MOXKHO BOCIOIB30BATHCA MPOCTHIM MOI00OpoM. B manHom
ciaydae npu x = 1, nosyyaem:

5y* + 28y + 23 = 0.

OnHMM U3 KOpHeil 3Toro ypaBHeHus siBisercd y = —1. [logcraBuB mosy-
YeHHble 3HAUEHWS JJIsT T U Y B ypPaBHEHWE TJIOCKOCTH, MOJIYyIuM, 9To 2 = 4.
Caenosaresbro, D(1,—1,4).

[Tockomnbky Touka C(x1, Y1, 21) JEKUT Ha TPIMOIl @, TO CYIIECTBYET HEKO-
TOpOE JICHCTBUTEJILHOE 3HAUYEHUE mapaMerpa t = 1 Takoe, 94TO

(
$1=—1+2t1;
N v =2+ 2t;
L 21:—2—t1.

Caenosaresbro, C(—14 2t1,2 4 2t1, —2 — t1). Cdepe Fy npunajgexar Kak
trouka D(1,—1,4), rak u rouka 0O(0,0,0). Caenosarensro, DC = OC. Tle-

peiiyisl K KOOpJuHATaM, MOJYUNM:

V=142t =124+ (2426 +1)2 4 (=2 —t; —4)2 =

V(=1+2t; —0)2+ (242t —0)2 4 (=2 —t; — 0)2

nJjim

V(2 — 2)2 4 (2t 4 3)2 + (—t; — 6)2 =
\/(—1 +2t)2 4 (24 24)2 + (—2 — )2

HOCKOJIbe B 00€MX JaCTAX ITOrO pPaBE€HCTBa CTOAT MMOJIO2KHUTEJIbHbIE YHCIIA,
TO MOXKHO BO3BECTH 00€ 4acTH B KBaJpaT:

(2t1 —2)* 4+ (2t +3)% 4+ (=t —6)* = (=1 +2t1)* + (242t > + (=2 — ;)%

[Tocie packpblTus CKOOOK ¥ HPUBEJCHUS IOJO0OHBIX, MOAYYaeM JIMHEeHHOe
ypasHenue u3 koroporo t; = —5. Orcioga noaydaeM KOOPAMHATHI TOUKH
C(—11,-8,3). Temepb MmoxHO HaiiTu paguyc chepbl Fh — T.e. paccrosHue

oC
OC = /(=11 = 0)24 (=8 = 0)2 + (3 — 0)2 = V121 + 64 + 9 = V194.
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OcraJjioch MOJICTABUTH TOJIyUYEHHbIE JIaHHBIE B ypaBHEHWE CQephl:
(. +11)2+ (y +8)% + (2 — 3)* = V194.
PackpoeMm cKOOKM U mpuUBeIeM IOI00HBIE:
2% 4 222 + 121 + y* 4 16y + 64 + 2° — 62 + 9 = 194;
22+ % 4 22 + 222 + 16y — 62 = 0.
Omeem: 22 + y* + 22 4+ 222 + 16y — 62 = 0.

2) Yepes touky A(1,—2,0) 1 OKpyKHOCTD
(z+1)°+ (y = 2)* + (2 — 2)* = 49;
20 +2y —2+4=0.

3) OKPY»KHOCTH

3amada 96. Hamucars ypapaenue cepbl, KOTOpas KacaeTcs MpsiMOit

r—1 y+4 2-6
3 6 4

B Touke A(1,—4,6) u npsimoii

r—4 y+3 z-2

2 1 —6

B Touke B(4,—3,2).

Yrazanue. CHavUAIA HY?KHO HAUTH KOOPJMHATHI IEHTPa C¢hepbl. ITO Oy-
JIET TOUKa, epecevdennst Tpex miaockocreit. [leppas w3 Hux neprneHankyasipHa
IEepBOl M3 JTaHHBLIX MPSIMBIX U IPOXOANUT depe3 TOUKY A, BTopasl MIOCKOCTD
HEepHIeHINKYJIsIpHA BTOPO U3 JAHHBIX MPAMBIX U IIPOXOIUT Uepe3 TOUKy B,
TPEThS MJIOCKOCTH MEePIEeHINKYIspHa 0TPe3Ky AB 1 MPOXOIUT depe3 ero ce-

peJIuHYy.

Sama4da 97. Haiigure 1eHTp U JJIMHBI TOJIYOCEH SJITAIICORIOB:
1) 2% + 4y + 42% = 16;
2) 16(x — 1)% + 9(y + 2)% + 36(z — 2)? = 144;
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3) 422 + 9y* + 362% + 8z + 36y — 722 + 40 = 0;
4) 3% + 4y + 622 — 62 + 16y — 362 4+ 49 = 0.

Bama4da 98. Cocrapbre ypaBHEHNE SJLIUICONIA, OCH KOTOPOI'O COBITa I~
10T C OCAMU KOOPJMHAT W KOTOPBIN IMPOXOJINT Yepes:

1) ssnrchl
2 2 2 2
Y & & Y
16 + 9 "n 4 + 16 ’
x =0, z=0;
2) aatc
22y
T
8 * 1
z =0,
u Touky My(2,0,1);
3)
2 2
Yoz
JLTTUTIC 5 2 U OKPYXKHOCTD +y =25
z=0.

SN )

=0,

4) rpu roukn A(2,2,4), B(2,—4,-2), C(0,6,0).

Bamada 99. Cocrapbre ypaBuenne (hUTryphbl, MOIYyICHHON BpAIIeHIEM JI-
JIATICA, ) )
x

z
T4z 1.
4+9 ’

y=20

BokpyT ocu: 1)Ox; 2)Oz.

3amadga 100. Haiijgure Touku nepecedeHust JLIIICORIA

22 2 22
T ARG |
81+36+9
U IPAMOit
r—3 y—4 z+2
3 -6 4
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3.3 T'mnepbosonapl n mapadoIonabI

Odnonosocmuvim 2unepboaoudom (puc. 33, A)) HasbiBaercs: burypa, Ko-
topas B Hekoropoit [IJICK-3 3anaercsa ypaBuennem

Sanunmuyeckum napaboroudom (puc. 33, B)) HasbiBaercst dburypa, Ko-
topasi B nekoropoii [1JJCK-3 3agaercs ypasnennem

2 2
x—+y—:2z,
P q

rmep>0wuqg>0.

A

v

Puc. 33:

Hesynorocmuvim 2unepbonroudom (puc. 34) HazbiBaeTcst GuUrypa, Koropasi
B Hekoropoit [TJICK-3 3amaercst ypaBHeHuem
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T'unepboaruueckum napaboroudom (puc. 35) HazbiBaercst burypa, Koropasi
B Hekoropoit [TJICK-3 3amaercs ypaBHeHuem

riep>0wuq>0.

Puc. 35:

CJIe,I];yeT OTMETUTDL, 9TO, NOIYCTHUB JIJIgd P U ¢ KaK IIOJIO2KUTEJIbHBIE, TaK
" OTpulaTEeJIbHbIE SHAYE€HNs, MbI IIOJIYIUM BCE€ BO3MO2KHDLIC Hapa60JIOI/LHbI —
AJIJIMIITUYIECKUE C HallpaBJIEHUEM BeTBel BBEPX W BHUSI, FI/IHep6OJH/IquKI/Ie C
HalIlpaBJIECHHMEM BBEPX W BHUSI.

OJIHOMOJIOCTHBIN THIEPOOIONT 1 THIEPOOTUICCKU TapabOJIOnT ABJISTIOT-
CsT TAK HA3BIBAEMbBIMHU AuHeduamu.mu noseprrocmamy (puc. 36).

JInHeiyaThie MOBEPXHOCTU COCTOAT 13 OECKOHETHOIO MHOXKECTBA, IIPSAMbIX,
KOTOpPbIe pa3duBaloTCs Ha JiBa cemeiicTBa. JIioObie 1Be mpsiMble, NpUHAJIIEe-
JKalle OJHOMY CeMeCTBY He IePeceKatoTCs. a Pa3HbIM — IIePeceKaroTCs.
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A) B)

Puc. 36:

11 OHOMOIOCTHOrO THIEPOOIOnIa JBYMS CeMeiCcTBaMU MpsIMOJIUHE-
HbIX 00Pa3YIONIUX SIBJISTIOTCS

C-D=u@=3k | G- =ul+]):
E+d=za+dy | Z4dH=2a-Y)

s runepObosniaecKoro napadosonia IByMsI ceMeiicTBaMy MpsiMOTUHE-
HBIX 00Pa3YIONUX SBJISIOTCS

x+y z x+y 5
—+t === — + = =2u
VP VT VP V4

x Y 5 x Y z
— — — = 2v; — - ==,
VP V4 vP Ve

31ech 4 M U — HEKOTOpPhIe UNCIOBBIE mapamerphl. st KaXkgoro KoH-
KPETHOI'0 3HaUYCHUs ITapaMeTpa NoJIyvaeTcsd KOHKpPeTHasl IpAMad, IpuHajie-
JKallast MTOBEPXHOCTH.

Hepes KaxKIyI0 TOUKY JII/IH(EI'/’IanOI'/’I IIOBEPXHOCTU IIPOXOJAT JiB€ IIPMEIE,
[IeJIUKOM NPpUHAJJIEXKAlUe 3TON IMOBEPXHOCTHU, KOTOPLIE IPUHAJIEX)KAT Pa3-
HBIM CeMeiCcTBaM MPSMOJMHEHHBIX 00Pa3yoIINX.

3amada 101. Breisicuure, kKakue purypbl 3a/laHbl YpaBHEHUSIMU:
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R T
1) —— %+ —=1;
)4 9+16 ’
2 2
Y z
2 2_____1.
I R
3) 3x2 —9y? + 422 +36 =0

3
3(x—1)2+9(y —2)2 —4(2 +1)2 — 36 = 0;
202 + 1y — 22 + 160 — 2y + 42 + 17 = 0;

6) 22+ 2y% — 42° — 62 + 4y + 322 — 49 = 0;

7)Z+y2+z:0,
22 2P
8) —— — =2
)9 4 y?
2
9) 2?2 — =+ 2z =
) x 16—1—2 0;
22 2
10 —+4+2z—0
11) 22 + 2y + 62 — 18y + 8z + 49 = 0;

)
)
12) 2% — 2y + 62 + 4y — 82 + 47 = 0;

13) 222 + 3y* + 62 — 18y — 122 + 47 = 0;
14) 222 — 3y% + 122 + 12y — 122 — 42 = 0.

3amadga 102. Ycranosute, Kakue (pUIypbl 3ajaHbl CUCTEMaMU ypaBHe-

LU2 y2 2,2 LU2 y2 22
10 479 36 2)¢{ 36 18 2

9z — 18 = z+1=

/ 2 2 2 2 2 2

Y @ v2
3)¢ 256 16 4 4)¢ 16 16 4

L —10z — 20 =0. T = 2z.

fx2 y2




3amada 103. Hanummire ypaBHeHue (Gpurypbl, OTHOIIECHUE PACCTOSHUI
KaxKJI0if TouKK KoTopoit ot Toukn F(0,0,2) n miockoctu z = 1 pasuo /2.

3amada 104. Hanumure ypaBuenue (urypbl. Kaxkjas TOUKa KOTOPOit
OIMHAKOBO yaasena ot toukn F'(—a,0,0) u miockoct = a.

Bamada 105. Hanumure ypapHeHue (GpuUrypbl, s KaxKJIO# TOUKHA KO-
TOPO# MOJLYJIb PA3HOCTH PACCTOSTHWN 10 JBYX jJaHHbix Tovdek F1(0,0,3) un

F5(0,0,—3) ecth BesinumHa MOCTOSTHHAS, DABHAS YETHIPEM.

3amada 106. Hanumure ypaBuenue gpurypsbl, MojiydeHHON BpallieHueM

5172 . y_2 = 1:

1) runep6ostbI 4 " BokpyTr ocuOx;
z = 0.
1'2 _ y_2 = 1:

2) runepbosIbl 4 " Bokpyr ocnOy;
z=10

3) mapaboJbl - " Bokpyr ocnOz.

y = 0.

Bamada 107. Hanumure KaHOHHUECKOE ypaBHEHUE OJHOIIOJIOCTHOTO T'H-
11epboJIoNn 18, OCM KOTOPOT'O IMTPOXO/IAT Yepe3 HauaI0 KOOPANHAT MapaJsiaie/bHo

KOOPJAWHATHBIM OCAM U KOTOPbIl COJEPIKUT:

2 22

T2 1.
1) roukyA(v/5,3,2)u durypy ¢ 5 4 ’

y=4

2 2P

2 2 _ 90 1’
2) buryps vy =9 .01 9 T 10
z = 0. y =

3amada 108. Hanumure ypaBuenue napadosiona :

1) BepiMHa KOTOPOTO HAXOAUTCS B HAYaJe KOODIMHAT, OCh COBIAJAET C
ocbto Oy 1 Kotophiit cogepxkut Touku Aq (1, —2,1) u Ay(—3, —3,2);

2) BepliHa KOTOPOro HaXOJUTCsI B HadYaJe KOODIMHAT, OCh COBIAIAET C
ocbto Ox u KoTopslil comepxkut Touku Mi(1,2,1), My(2,4,0).
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Bamada 109. Haiijure Touku nepecevenusi purypbl BTOPOil CTENCHU U
IPAMOI:

1)%24—?;2—%2:—1 ; x;3:y11:z;6;
5 5 ($:4—|—4t;
) e+s-F=lu { o, g
| z=1+1.
3) 2 — 4y =4z m x;QZ%:z:;;
4y§+%i;ZH$;1:?;2:fza

Bagaua 110. lokaxure, aro depe3 trouky A(4,3,0), npuHa/jiexarryo
rUnepOOINIecKOMy napaboaouLy

2 2
x——y—:Zz
16 9

MOXKHO IPOBECTH JIBe MPsIMbIe, IEJNKOM JiexKallnre Ha, mapabdosounge. Harm-
[ITUTE UX YPaBHEHWSI.

Pewenue. CocraBum jiBa ceMeiicTBa PsiMOJIMHEITHBIX 00Pa3YIOIIUX, COOT-
BETCTBYIOIIUX MUMEPOOTHICCKOMY MapadboIonTy, JaHHOMY B YCJIOBUH 3a,1a4u:

x z
v ; + = = 2u;
z

r Yy
T Yo |
4 3 Y u

[TockombKy HAM HYKHO HAUTH TPSMbIE, TPOXOIAIINE Yepe3 TaHHyI0 TOU-
KY, TO Hy>KHO KOPJMUHATHI 3TOW TOUKHU MOJICTABUTH B YPaBHEHWsT 00Pa3yIOIIUX:

N
(GV]
S
N N )
wle w|

4

4 L 3 0 4 n 3 5
T ~ 42—
& 4 3 1}7 4 3 7
4 3 4 3 0
- 2= St
\ 4 3 4 3 wu
Torma Mbl OJIYYUM CJIELYIOIIME COOTHOIIEHMS:
( 0
= —; 2 = 2u;
Loos Y
\ 0 — 2'07 T a
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13 BTOpOI#i crcTeMbl cpasy MOyduM, 910 ¢ = 1. DTO TO3BOJISET OIpe/ie-
JINTH CJIEJIYIONLYIO MPSMYIO:

+
Wiew|w

>~ 88

NJIN IIPpAMYIO

3xr + 4y — 24 = 0;
3r —4y — 122 = 0.

[TockobKy 3Ta IpsiMas IPUHAJIIEKUT CEeMEeHCTBY MPSMOJUHEHHBIX 00-
pa3ymoNnmx, TO OHA MPUHAJJIEKHAT W Bceil moBepxHOCTH. Kpome Toro, oHa
npoxoaut depe3 Touky A. CiaegoBarebHO, 9Ta MPsSIMast sIBISIETCS NCKOMOTA.

st cemeiicTBa NpsIMOTUHEHHBIX 0OpPA3YIOIIUX, ONpeIeasieMblX IIepBOil
CUCTEMOM, T.e. ¢ MOMOIIbIO TapaMeTrpa U, CUTyallusd OKa3bIBaeTCA HETPUBU-
aJbHOI. V3 BTOpOrOo ypaBHenus momydaeMm, 9to u = (. Torma Bropoe ypas-
HEHUEe CUCTEMbl IPUHUMAET BUJL:

3r — 4y = 0.

C nepBbIM ypaBHEHWEM MOCTYIAM CJIEYIOMIM 00pa30M: YMHOXKIM 00€ JacTh
ypaBHEHUS Ha MTapaMeTp U U MOJYYUM B pe3yJibTare:

Tenepn, MoOACTABUB 3HAYEHNE TTApAMeTpa, Mbl PXOANM K ypaBHennio z = (.
Takum obOpa3oM, U3 MEPBOro CeMelcTBa MPSMOJUHEHHBIX 00Pa3YIOIINX Mbl
MOy daeM TPAMYIO

z =1;
3x — 4y = 0.

Bama4da 111. lokaxwure, aro uepe3 Touky A(2,3, —4), 0JHOMOIOCTHOTO

runepoboson;1a,

ZCQ y2 ,2’2

£ 79 16

MOXKHO TIPOBECTHU JIBe IPsMbIE, HeJUKOM JiexKalnue Ha, runepbdosone. Hamm-
MATe NX yPaBHEHUS.
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4 OTBeTbl

1. 1) okpyxHuocth; 2) Touka; 3) &; 4) OKpyKHOCTH; 5) &; 6) ToUKa.
2. (x =12+ (y+3)* = 16.
3.1) (x—2)*+ (y—1)2=25 2) @.
4.2+ (y—-10=2 (z-20°+(y—3)*=2.
6. I3 touku A Hesb3st MPOBECTH KACATETHHYIO K OKPYKHOCTH;
KacaTeJbHasd, TPOBeIeHHasA U3 TOUYKU B nMmeer ypaBHenue xr—+2y—9 = 0;

KacaTeJbHble, TPOBejIeHHbIe 13 TOUKU C' MMeloT ypaBHeHusd x + 2y — 9 =
=0; 22—y —-8=0.

7. 22 +y -2 —3y—10=0.

$2 y2 $2 y2 $2 y2
8 1)§+%=1, 2)E+%:1’ 3)2—5+@=1
9.1)3, 5, F1(0,—4), F5(0,4), ¢ = %,
25 25
Yy = Z? Yy = _Zu
2) 5, 3, Fi(—4,0), Fy(4,0), & = %
2525
xr = I, xr = —Z
10. 4—5.
2 2 ( +2)2
(z —5) Y
14. 5 + = 1.

15. 1) Touku samnca 5(x + 3)? + 9(y — 1)* = 45;
2)roukalM (—3,1); 3)2;

16(x + 3)2 4+ 9(y — 1)? = 144,
y <L

4)nostyssnrc

+2)°+ (y+3)* =4,
> -2

)

5 ) HOJTyOKPY KHOCTh (@
x

7.
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16. a = 5, b =12, F(13,0), F(-13,0), e = =, y = o, y = -
12 25 25
— T, T = T =
5 13 13
17 8
17. a = 15, b = 8, F1(0,17), F5(0,—17), € = S YS L V=
8 % _ ¢
AT A T
22 g 22 g 2 P
18.1) — -+ =1,2) ——+2L =1.3) —— 4+ L =1.
) 11~ 25 2) 64+36 3) 9+4
1 1
19. T = 21, 9o = 101

20. 1)runepbosa; 2)runepbosa; 3) BETBb MUMEpOOIIH;

4) BeTBb rUnepbOILE; b)runepboia.
22 2 Y
21.3))——==1;4) ——+==1.
) 9 7 +4) 9 + 16

22 (2 +1)2—(y—12%=2; —(z - 1)+ (y+1)2=2.
23. 8zy —4dr —4y+ 3 =0.

25. 9122 — 1002y + 16y* — 1362 + 86y — 47 = 0.

26.1) (z— 1) = 1(y + 2).

2
27. 3wm.
28. 12m.
1
30. 1) M(l_O’ —1), p= —5, ocb mapasensua ocu OX;

2) M(1,-7), p= —3, ocb mapasuienbua ocu OX;

3) M(—2,0), p= —4, HampaBjieHHe OCH COBNAJAET C OTPHUIATEHLHBIM
Hanpasjieauem ocu OX;

1
4) M(3,-9), p = 5 OCb MapaJlieba och QY.

32. 2% + 76 + 4y® + 4xy — 48x + 4y = 0.
34.a =13, b=15, 2¢ = 24.

16 16
35.1) p= ;2) p= :
)/ 5+ v4lcosp )7 5 —+V4lcosyp
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_r
1—cosp
38. 1) runepbosa; 2) smmunc; 3)napabosa; 4) smmunc 5) runepbosa; 6) ssarc.

37. p=

39.3) 9(x—1)*+4(y+2)*=0 — MHAMBIC TIPAMBIE, IEPECEKAIOIIUEC B
rouke A(1l, —2);

—1)? 2)?
4) MHUMBIH SJIATIC (@ T ) + (y—: ) = —1;
9 4
2 2 -3 2
5) runepboa (xz ) — y 1 ) =1;

6) mapajuiesbHble ipsimble £ — 2y +8 =0 u x + 2y — 4 = 0;

(z + 2)?

_ 2:1.
T3 :

7) runepbora —

epeceKaoImec OUKe A( s 1)
il KAIOIMECs B TOUK — ——);
VERVES!
8 \2 1 .2
(@ -—=) W+z
13) MHAMBI S/HTIC 4\/5 + 9\/5 = —1;
v
14) smmne (2 —+/2)? + 5= 1;
12 / 2
— V2
15) asmumnc %+ % =1
3 \2
(= +—%)
1
16) MHAMBI S/THTIC f\/g + (v — \/—170)2 = —1;
s, =)
10
17) rumepbona (1 — ——)" — =1;
) rumeptona (4" = 7ag) 9
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5 (/_ﬁ) L

18) runepbona — (2/ — \/E)Q + 5 :
19) nepecekamolyecs npsMble 9(:5’ — %)2 _ ( r_ %)2 —0;
4 2 1 2
(@' = =) ¢+ =)
) VroE
20) ssunc o 5 =1
5 2 4 2
Wl
21) runepbosa VACI V13 =1
4 9
(v )
1
22) runepbona (z' — ﬁ)Q — 4\@ =1
23) mapaboma (2’ + %)2 —9 i(y/ 4 %),
1 V5
24) napaGoma x> = —2 - ﬁ(y/ _ 7),
20 48 107

/

13\/ﬁ) = 13\/ﬁ(y B 13\/ﬁ);

26) mapabona x> = —2y/;

25) mapaboma (2’ +

27) mapabona (v + 2)* = —2(2' — 3);
28) MHUMBIE MapaJIeIbHbIE MPSMbIe (y’ — L)2 .
V2 2

40. 2% + 20y + y* — 4w + 8y — 6 = 0.

41. Tlpu X € (—o0; —1)U (—1; 0) — runepbona; npu A= —1 —
nepecekaoruecst npsmbie; mpu A = 0 — napabosa; npu A € (0; 00) — sumIc.

42. 2) uenrpasnbua, O(0; 0) — wnenrp;3) unenrpainua, O(0; 0) —
eHTp; 4) HeleHTpasbHa.
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43. 1) eAWHCTBEHHBI [EHTD; 2) eJIUHCTBEHHBIN [EHTD;
3) emMHCTBEHHBIH MEeHTP; 4) TeHTpa HeT; 6) eIMHCTBEHHBIH MEHTD;
7) eIMHCTBEHHBI MEeHTD; 8) GECKOHEUYHOEe MHOXKECTBO IEHTPOB.

44.3) 9(x—1)2+4(y+2)> =0 — MHUMBIC IPAMbIE, IEPECEKAIONINECCS B
rouke A(1l, —2);

?

X2 y?
4) MHUMBIH SJIATIC - t1T =5
9 4
X2 y?
5) runepboa VR 1;

X2
7) runepboma — R +Y?2=1;

9) copnasmme mapaseabibpie npameie (1 + 2y — 2)% = 0;

10) muuMbIe napaienbhbie npambie (x + 2y — 2)* = —1;
X% y?
11 —+ —=1;
) s 9 + ;
12) 9X?+4Y? =0 — MHUMBIC IPAMBIe,
[IEPECEKAIOIINECsd B TOUKE A(i —L)
p \/57 \/g )
Y2
14) smmune X2 + 5 = 1;
X% vy?
15 LA
) ssuc 16 + 9 ,

16) muumblit sine 2X2 4+ Y? = —1;

Y2
17) runepboma X2 — 5 = 1;
Y2
18) runepbona — X? + 5 = 1

19) mnepecekatormuecs npsimbie (3X —Y)(3X +Y) = 0;

106



X2 y?

20) rumnepbosa = "9 = 1;
X% y?

21) rumnepboia 4 o = 1;
V2

22) rumnepbona X2 — i 1;

23) mapabona X% =2- LY;

2V/2
48

25) mapabona X2 = —2- Y:

1313
26) mapabona X% = —2Y;
27) mnapabona Y? = —2X;
3

28) MHUMbBIC MapajIeabHble npsaMble Y2 = —5
45. A1(5,0); B1(2,0) u A5(0,5); By(0,1).

46. [ = 2.

47, )\ = £5; Ao = +4.

48. 2) TOUKM TIepecevIeHust MHUMBIE;

3) mpsiMasi Kacaercst Kpusoii B Touke A(1,0);

11
4) mpsiMas epecekaeT JTMHUIO TOJTBKO B OfiHO#M Touke A=, =).

49. 5x+8y—24=0; 5 —8y—8=0; v —4y—2 = 0; 2xi4y—3:().
50. Te+4y+10 = 0 Brouke A(—2,1) n 3x—4y+18 = 0B Touke B(—2, 3).
51. 2z + 5y =0; 22+y=0.

52. Tx —2y—13=0; z—3=0.

53. 1)rouka A(—2, 1)jexxut Ha JaHHON JUHUK, TTOITOMY Y€pe3 Hee MOXKHO
TPOBECTU TOJTHLKO OFHY Kacatenbuyio 7x + 4y 4+ 10 = 0;

2) 5T0 mapa JIefiCTBUTEIbHBIX TPSIMBIX, KOTOPbIE MEPECEKAOTCST B TOUKE
B(3, —3).Bce kacaresbHble 3THX TPSMBIX MTPOXOJAT Yepe3 TouKy B.
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CiretoBaTeIbHO, NCKOMasT KacaTeJhHas 9TO MPIMast, TPOXOAAIIasT depes

TOYKU

54

56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.

72

73
— 1=

74
75

Au B: 4x+5y+3=0.
y+4=0; 3y—4=0.
o 2 7
3
A= —.
4

622 — zy — 2y° + 4y = 0.

xy + 4w + 6y = 0; 22+ 3zy + 2% = 0.
x? — 4y? — 22 + 4y = 0.
3r—2y+1=0; 3x+7y+10=0.

y—1=0; de+5y+3=0.
xr—1=0; z—2y+3=0.
r+1=0.

20 —y — 8 =0.

1)6r+Ty+4=0; 2)7x+10y+5=0; 3) z+3y+1=0.

170 — 4y —4 = 0.

A(-3,5).

20 —y —5=0.

18 —51

2)39r — 26y —12=0; (—,—); 3)y—1=0; (—1,1

) 80— 26y —12 = 0; (-0 00 8 y—1=0; (L 1)

S + 5y +2=0.

2 2 2 .2

)2ty =1 3) 1352t =L 4) —+L =152 L~
1) 6x—2y+19=0; 22 4+2y—1=0; 2) 6z+14y+11=0; 20+2y—
0; 3)by+3=0; 250 —by+13=0; 4)2x —-3y+1=0; 2 —1=0.
3
L TY = 5
. 1) KpyroBoit muuiip; 2) BHENIHHE TOYKH KPYTOBOTO [UJIUHJIPA;

3) BHYTpEHHUE TOUKHM KPYTOBOTO MUIHH/Pa; 4) mapaboiudecKuii MuiInHIp;

5)

mapa, MepecekatoIuxcs MIOCKOCTe; 6) mycToe MHOXKECTBO;
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T77.2) 22— > +4y—6=0; 3) 22 —y? — 22 + 2yz — 25 = 0.

)
79.1)5; 2)4; 3)1; 4) 2.

80. 1) Konyc; 2) konyc; 3) KOHYC;

4) rpaHUYHbIE U BHYTPEHHUE TOYKU KOHYCA; D) BHEIIHUE TOUKHU KOHYCA;

81.1) 2% —4y* — 422 =0; 2) 2 — 4y + 22 = 0.
82.2) 16(x — 1)? —y?> — 22 = 0; 3) 18y + 502 + 75wz + 2257 — 450 =

2 2 2
x Y z
16'2 y2 22

83.1) R =0; 2) 22 — 3y* + 22 = 0; 3) 3522 + 35y* — 5222 —
— 232xy — 11622 + 116y2z + 2322 — 70y — 1162 + 35 = 0.

a?

85. 6.

86. ry +xz 4+ yz = 0.

87. (2x + 2)* — 10(2x + 2) + 25y* = 0.
88. (x —y) >+ (y—2)*+ (z —x)* = 3;

89. (10z — 5y — 5z + 2)? + (=bx + 10y — 5z + 11)* + (5x + by — 10z +
+13)% = 294.

90. 1) C(—1,3,-4), r =4; 2) C(6,3,0), r = 2v/2; 3) C(1,—3,4),
r=0; 4) C(0,-2,5),r = /19.

91.1) (z —2)? + (y + 1)* + (2 — 3)2 = 36; 2) 2 + y* + 22 = 49.

5 3., 19
2 (2 =124 (y— 224 (2= 2)2 = —.
02, (z - 1+ (y~ D+ (- o) =
15\2 289
93. (:c—1)2+(y—5)2+(z+5) -==

33
95. 2)x2+y2+22+27x+21y—72+10 =0; 3) 2’ +y*+2°—102—9 = 0.
96. (z +5)*+ (y — 3)* + 2?2 = 121.

97.1) C(0,0,0), a =4, b=c=2; 2)C(1,-2,2), a=3, b=4, c =
=2:3)C0(-1,-2,1),a=3,b=2,c=1; 4) C(1,-2,3), a =22, b=
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oyt oz N T
98. ) =+ L+ =19+ L 42 o
S ST B R R

Y Y <
T Ty 2
A A T A R TR

R S 22y 2
921) —+=~+4+—=1:2) —=—+ —=1.
)4+9+9 ’ )4 4+9

100. A(3,4,—2); B(6,—2,2).

101. 1) OgromnosocTHBI rUMEepOOJONT; 2) ABYTOJOCTHDIH MUIepOOIOnI;
3) JBYMOJOCTHBIN TUIEpOOTON,T; 4) OJHOTOJOCTHBIH THITEPOOTONT;

5) OHOMOMOCTHBIH runepboonT; 6) ABYMTOJOCTHBIN MHIEPOOTOUI;

7) snnunrudeckuii mapabosous; 8) rumepbONHIecKIil TapabOIOwI;

9) runepbonnaeckuii mapabosown; 10) aunTHaeckuii mapaboIowI;

11) smmmnrugeckuii napaboson; 12) runepbosnaeckuii mapaboIon/;
13) smmmnruaeckuii napabosont; 14) runepbosnaeckuii mapaboIou o

102. 1) nBe mepecekatoruecs: mpsMbie; 2) runepbosa; 3) JBe MpsMbIe;
4) nBe mapaJsutesibHbIe TpsiMble; b) suuurc; 6) mapabosa.

103. 22 + 9% — 22 = —2.
104. y? + 2? = —4aw.

(05 72 ) 22 1
5 5 4 7
2 22 2
106. 1) xZ_Z_Z:L 2) 932—Z+22:1; 3) x* 4 y* = —2z.
22 2 2 22 g2 2
107. 1) —+>=—-——=1; 2) —4+ = — — = 1.
) 5) + 9 4 2) 9 + 9 10
2
108. 1) 2% — 32* = y; 2) Z+22:2:c
109. 1) A(4,2,9); 2) npsMast TPUHAJIEIKUT TOBEPXHOCTH;

3) M(4,1,3); 4) npsimasi ¥ MOBEPXHOCTb HE MEPECEKAIOTCA.
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