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1. BBEIEHHUE

HacTosiiiee nocobue 1o pereHnio 3agatl IpeajaraeTes CTyIeHTaM 1-To
Kypca, U3yJaiollM OCHOBEI BEICIIIEN MaTeMaTHKW. [laHHBIe YKa3aHUS
MOT'YT ObITH MOJIE3HBIMU IIPU TOATOTOBKE YUAIIIUXCS KaK K TeKYILM
IIPAKTUYECKUM 3aHITUAM, TaK U K KOHTPOJILHBIM paboTaM. 31ech Ipu-
BOIATCS HeOOXOMUMbIe (DOPMYJIBI U PellleHus TUTIOBBIX 3allad, a TaKxke
BapUaHThl KOHTPOJIbHBIX pabOT W MHAMBUIYAIILHBIX ITOMAIITHUX 3ajla-
HUU.

B wacTu mepBol paccMAaTPHUBAIOTCI CIENVIOIINE pa3felbl: BeKTOp-
Has aJireOpa 1 aHAJIATUUecKas TeOMeTPUs Ha IIJIOCKOCTH 1 B IIPOCTPaH-
CTBe.

2. DIJIEMEHTBHI BEKTOPHOU AJITEBPHI

2.1. BekTophbl U JUHENHbLIE ONlEpPAlN C BeKTOpaMu

BexTopsl nmpuHATO 0603HaMATE OO @, MO0 Ag, roe A — Hauano, a
B — KoHel BeKTopa. B BEIOPaHHOH cHcTeMe KOOPIUHAT BEKTOD ONHO-
3HAYHO 3a/1aeTCs CBOMMU KOODIMHATAMU:
ad={a;,a,} = a, 7+ a,), (Ha mITOCKOCTN)
S S it - (2.1)
a={a;,ay,a,} =a, 7+ a7+ ak, (BupocTpancTse)

—

TIe Gy, Qy, G, — KOOPIUHAMYL 8€KMOPA, & 7, ], k — eMUHUYIHbIEe Bek-
TOPBI, COHAIIPABIIEHHBIE ¢ KOOPIVHATHBIME OCSIME (OPTHI KOOPIMHAT-
HbIx ocet). Owmum mmetor xoopmuHatel 7 = {1,0,0}, 7 = {0, 1,0},
k= {0,0,1} (wa mmockoctn — 7 = {1,0}, 7 = {0,1}). PaBencra
(2.1) HasBIBAIOTCS PA3IIOKEHIEM BEKTOPA [0 KOOPIAUHATHLIM OcsM. Ko-

OPIVHATHL BeKTOpa & = AB cBA3aHBI ¢ KOOPAMHATAMU €r0 KOHIIOB
A(x4;y4;24) 1 B(zp;yp; 2p) dopmynamu:

Gy =Tp — T4, ay = YB — YA, G, = 2 — Z4. (2.2)



I3 BEKTOPOB, 3aJJaHHBIX B KOOPIWHATHON DOpPMeE, CIIPpaBeIJINBLI CO-

OTHOILICHHAA.
g=0b < a,=b,, a,=0b;,, a,=0b; (2.3)
G=M = a,=My, a,=Mb, a =, (2.4)

|
N
3

E=a+b = cp=a;+by, cy=a,+b, c;=a,+0b,. (2.5

2.2. CkangapHoe IIpoM3BelleHUE BEKTOPOB

—

Onpenenenne: CxalsSpHBIM Ipoum3BeeHneM @ - b OBYX BEKTOpPOB
Ha3BIBAIOT IIPOM3BeNeHNe UX IJINH, YMHOXKEHHOe Ha KOCHHYC yIJa (0
MEXKY STUMU BEKTOPaMU

@ -b=|a||b| cos . (2.6)

OcHoBHBIE CBOIICTBa CKaJIAPHOTO IIpon3BedeHN:

) &-b=b-a (2.7)

2)  &-(Nb=A@-b): (2.8)

3) & -(b+d)=a-b+a-c (2.9)

)  &-a>0; (2.10)
i-3=0 < a=0

315 BeKTOpPOB, 3aJaHHBIX B KOOPIWHATHON (OpMe, CIIpaBeNJINBbI
(POPMYIIBL:

G- b= ayb, +ayb, + a.b.; (2.11)

@ = V(@ @) = Ja.2 + 0,2 + a2 (2.12)

Cos Y = i - = Oalr ¥ Oyoy + 4 : (2.13)
|al []

\/aﬁ +a,? + a,? \/be +b,” 45,



Y crioBu KOJIJIMHEAPHOCTN M OPTOI'OHAJIBHOCTMNA:

Pl e =X = 2= _%_ ) —
b: b, b,
< a; = Abg, ay, = Aby, a, = Ab,; (2.14)
G Llb=a b=asb,+ayb,+ab. =0 (2.15)

i-b=0= mbo |@|=0, mbo |b]=0, moGo &Lb. (2.16)

Hanpasindionine KOCUHYCHI:

O6osgaunM «, (3, 7 yribl, 00pa3oBaHHLIE BEKTOPOM @ C MOIOXKUTEITE-
HBIM HallpaBJleHeM OCU abCIIACC, OPAUHAT U allllIINKAT COOTBETCTBEHHO.
KocrHyCH 3TUX yTIIOB, Ha3bIBAEMbBIE HANPABATIOUUMY KOCUHYCAMU,
CBSI3aHBI ¢ KOOPIMHATAMU BEKTOpa (hOpMyJiaMu

cos @ = aTx, cos § = a—_:'f, cos Y = a—j, (2.17)
al al al
U YIOBJIETBOPSIOT COOTHOIIEHWIO
cos® a + cos” 3 + cos” vy = 1. (2.18)

—
ITpoeknusa BekTopa d Ha BeKTOP b onpenesseTcss paBeHCTBOM

L s a-b
[Ip;@ = |@] cos p = —=—, (2.19)
6]
DIe © — YTOJ MEXIY BEKTOPAM.
OpToM BekTOpa @ HA3BIBAETCS BEKTOD

1
= — 4, (2.20)

COHAITPABIIEHHBIN ¢ BEKTOPOM @; IJINHA €3 PABHA eIUHUIIE.

2.3. llpumephl penieHus 3a71ad II0 BEKTOPHOUN ajrebpe

Samaua 1. [Hamet BekTopsl @ = {1;—2;3} u b= {2;1; —4}. Haiitu
& =53 — 4b.



Pemenne: VMeem
5d = {5;—10; 15}, —4b = {—8; —4; 16}, &= 5d—4b = {—3; —14;31} .

OrBer: ¢={-3;—14;31}.
Bamaua 2. [lan BekTop @ = {4;4; —4+/2}. Haiitw ero mmmy |@| n
HAIIPABIIAIOIIE KOCUHYCHL.

Perrterme:  YuutniBas dopmyiy (2.12) umeem

d| = \/42+42+(—4\/§)2=\/16+16+32=8.

Ilist HaXOXKIEHWsT HAITPABIISIONINX KOCUHYCOB BOCTIONB3yeMCs (DOPMY-
mamut (2.17). Vimeem

a, 4 1
cos ¥ = ==
g8 2

|_’|

Anasoruaso HaXOooUM

a, 4 1 a, —4/2 V2
cosff=—==—-—=—, Cco8Y=-— = = ——.
@l 8 2 |d| 8 2

1 1 V2

OrBer: |G| =8, cosa= 7 cos 3 = g COSY =
Bamaua 3. [lawmer Bepumnbl Tpeyrombauka A(8:0;7), B(10;2;8),
C'(10; —2: 8) . Hasitur ero mepumerp P u yron o mipu Bepitte A.

Pemterme:  VMeem
= BC = {(10 - 10); (=2 = 2):(8 = 8} = {0: ~4:0%;
g:ﬁ:{Z;—Q;l}; 5’:1@:{2;2;1}

CrenoBaTeNBHO,

@] = ¢o2 —4)2 + 02 = 4 |5|=3; d =3;
= |&@| + [b] + ] =




I maxoxnerust o yareMm gopmyiy (2.13). Umeem
&b 2:2+4(=2-2+1-1 1
121 18] ) 9

1
CHQIIOB&TGHBHO, O — arccos—.

COS (¥ —=

1
OrBer: P =10, « = arccos—.

Bamaua 4. BexrTop @ cocTaBigeT ¢ ocAIMHU OpOUHAT U AIILJIAKAT
yriel B 60°. HaiiTu yros, KOTOpPEI BEKTOP @ COCTaBISET ¢ OCBHIO ab-
CITUCC.

Pemenwe:  Vcnonesys cootrotenue (2.18), mveem

1 1 1
cosa=1—cos’f—cos®y=1—-—=-=—_.
4 4 2
1
CrenoBaTeNibHO, COS @ = £——=, TaK YTO 3aJlata UMeeT JIBa PeIleHMs

V2
a1 =45°n o — 135°.

OrTBeT: 7 =45° 1 ay = 135°.

—

Bamaua 5. BekTopnl d 1 b BolpaxaroTcs depes BEKTOPHL 17, U 11
cllenyIonmmM obpazoM @ = 2m — 7, b = m + 37. WssecTHO, UTO
|m| =2, |7| =1, @- b = 10. Haiitu yromn ¢ Mexxmy BekTOpamu 17 1 .

Pemrenwe:  Vlcnone3sys onpenenenue (2.6) u ceoictsa (2.8), (2.9) n
(2.12) ckangpHOTO MPOU3BENEHNS, TMEEM

i-b=(2m — ) (M +37) = 2|m|> + 5@ - it — 3|7 =

= 2|m|* + 5| || cos p — 3|7E|* =8 4+ 10cos p — 3 = 10.

Permtas 5T0 ypaBHeHUE OTHOCUTENBHO €OS (0, monydaeM cos @ = (0, 5.

CriemoBaTebHO, © = —.
3

— — ™

OTBeT: YTON MEXITY BEKTOPAMU 1M U 7l PaBeH ¢ = 3



Bamaua 6. [lpu kakux sHavenusx o u § Touku A(2; —2; —4),
B(a;1;8) u C(10;4;0) nexaT Ha OTHOW IPSIMOi?
Pemenme: Touku A, B u C' nexaT Ha OTHON IPSMOI TOIa U TOJILKO

TOrga, Kora KOJIJIMHEAPHBL JIIOOBIEe OBa (HeHy.HeBbIX) BEKTOpa, coequ-
HAWOIIIKEe 3T TOYKN. P&CCMOTpI/IM HalIpXMEP, BEKTOPLI

AB = a—2@+3]+(5+4)k i 1@—8@4—6]4—%

U3 yenoBus nx kosmaeapuoceTn (eMm. (2.14))
a—2 3 [+4

8 6 4
IJIsI BBIYUCIICHUS v 1 6 HOquaeM IBa ypaBHeHI/I}I
a—2_1 94 = 6
8 9 ’
0 +4

1
o2 = B44=2 = f=-
1 5 B B

OrBer: a=6; [F=-2
Bamaua 7.  Jlamb BekTope:: @ = {5;—6;1}, b={—4;3;0}, u
¢ = {5; —8;10}. BrrumcsuTs 3HAUEHUE BBIPAKEHUS
A =33%— 43 - b+ 28
Pertrrenne:
@’ =a’ =5+ (—6)* +1> =62,
G-b=5-(—4)+(—=6)-3+1-0=—38,
& =8 =5 + (—8)* + 10> = 189.
Torma A=33"—43-b+232=3-62—4-(—=38)+2-189 = 716.
OrBeT: A =716.

3a,uaqa 8. HpI/I KaKOM 3HaUYeHUU A BeKTOPHl d = 47+ AT+ 5k u
b= \T+27 7 — 6k BramMHO IIePIEHINKYIIIPHEL !

Pertterme: U3 yenoBus neprernukyssiproctu (2.15) mmeem
ad-b=4A+2\+5-(—6) =0. CrenoBarensHo, A = 5.
OTBeT: A\ =05.

10



3. AHAJIIMTUYECKAYA 'EOMETPUA

[Ipexx e, UeM IPUCTYINTE K PACCMOTPEHHIO 3a0a4 TI0 aHAJIMTUIECKON
TeOMeTPUH, YKayKeM Ha, CYIIIeCTBEHHOE OTIINUNE aHAJINTUUECKON TeoMe-
TPUE OT HJIEMEHTApHOM, N3ydaeMoil B cpefHeil 1koie. Eemm sneMen-
TapHas TeOMETPUS UCTIONB3yeT TeOMeTpudeckre obpasbl (ToUKa, mps-
Masi, OKPYKHOCTb, TIOCKOCTh ), TO B AHAJIMTIIECKON TeOMETPUM 3TH JKe
OOBEKTHI OMUCHIBAIOTCS ajrebpandeck. Bo3MOXHOCTEL TAKOroO OMUca-
HUSL TaeT MEeTOI KOOpIOUHAT. VI3IoXkeHre YTOro MeTona 1 OCHOB aHAJIl-
TUUECKON TeOMeTpHr OBIII0 OCYIIeCTBIeHO BelukuM ekapTom B 1637
rony B cournHenusx '['eomerpus” u ' Paccyxnenue o merome’ .

OnHO 13 DOCTOMHCTB aHAJIMTUUECKON TeOMEeTPUN COCTOUT B TOM, UTO
IpY peIleHny 3a0ad HeT HeOOXOMUMOCTY BBHITOIHITE TeOMeTPUUECKe
nocrpoernst. OnHako B yUeOHBIX IeJIAX, [ GOJbIIeN HAMJISIHOCTH
YepTeXy MHOrOa MpuBomaTces. (OTMeTHM, UTO Bce Pe3yILTAThI HIle-
MEHTApPHOU reoMeTpuu (HarmpuMep, TeopeMa | ludaropa) cripaBensmBot
1 B aHAJINTUUIECKON T€OMEeTPU.

B amanuTuieckoil TeOMeTPUN B IPSMOYTOJILHON CUCTEMe KOOPIUHAT
Kax ot Touke M 1mimockocTy (Wi MpOCTPaHCTBA) COOTBETCTBYET YIIO-
psinodeHHas apa (X, Yar) (Wi Tpotika, (Zar, Yar, Zar)) NEHCTBUTEIH-
HBIX Urcell - KoopauHaT Touky M. JIMHuM 1 TOBEpXHOCTH OIMUCHIBAIOTCS
ypaBrenusivMu Buna F(z,y) = 0 wm F(z,y,2) = 0. Otum ypashe-
HUSM YIOBIIETBOPSIIOT KOOPOUHATHI TEX U TOJBKO TEX TOUEK, KOTOPHIE
IPUHALJIEKAT COOTBETCTBYIOMIEH JIMHUN WIIN TTOBEPXHOCTH.

3.1. PaccrosHue Mexny nAByMsa Toukamu. [lejeHue oTpeska
B JAaHHOM OTHOIIECHUU

Paccrostue Mexny nByMs Toukamu A u B Ha IJI0CKOCTH BBEIUKUCIIIETCS
110 QGopMYyJIe:

dap = |AB| = \/(zp — 24)* + (yp — ya)?. (3.21)

11



Ecmu xe Toukn A u B nexaT B TpexXMepHOM MIPOCTPAHCTBE, TO Pac-
CTOSIHIIE MeXYy HUMHU OmpenessieTcs o hbopMyle

dAB = |AB| = \/(ZEB — ZEA)Q + (yB — yA)2 + (ZB — ZA)2. (3.22)

Buas koopnuHaTel A(Z4,Y4,24) 1 B(xp,yp, 2p) xoHnos orpeska AB,

MOXHO HAUTH KOOPOUHATHI TOUKU M (Zar, Yar, Zar), KOTOpas IEITuT
MaHHBIN OTPe30K B oTHomeHnn A = |AM | : |M B| no opmymam:

. _ajA—F)\ZEB. _yA+>\yB. . _ZA—F)\ZB
MTTTO T M T M T T

OTMeTI/IM, 4UTO 3TH (l)OpMy.HbI HECUMMETPHUYHbI OTHOCUTEJIBHO 3aMEHLBI

(3.23)

KOOPIUHAT TOUKM A Ha KoopauHaThl Touku B. YkasaHHBIE COOTHO-
IIIeHNS Jlerde 3allOMHUTD, eclIi TlepelrcaTh BhIpaskeHre IJIs A B BUIE:
|AM| = \|MB|.
BaXXHBIN TaCTHBIA CIIydail — KOOpAWHATHI TOUKW () SBIISIOIIEHCS
cepenuHon oTpeska AB (A = 1):
_ TA+TB _YatyB, _ Zat+2ZB

- £ = = - 3.24
Xc 9 ) Yc 9 ) zC 9 ( )

3.2. Ilpsamas nuHMA Ha IIJIIOCKOCTH

O6i11iee ypaBHeHUE TTPAMON JIMHUM HA TIIIOCKOCTH
O6111ee ypaBHEHUE TIPAMON JIMHUK Ha TJIOCKOCTH MMeeT BU/I:

Az +By+C =0, A*+B*#0 (3.25)

(yenosue A?+ B? # 0 osnadaer, uto A u B omHOBpeMeHHO He obpallia-
forest B 0). 3amerum, uto {A, B} — KoopauHATE BeKTOpa N, mepries-
OUKYIISIPHOTO JaHHOU IpsaMor. C MOMOIIBIO OOIIEro ypaBHeHMsT MOXHO
3aaTh Ha IJIOCKOCTHU JIIOOYIO IPIMYIO.

12



Ananu3s o6irero ypaBHEHUS NMPAMOU JIMHUUM Ha IIJIIOCKO-

cTHn
3HaueHNsa Bun Hopmans Onucanne
K03pdUIineHTOB YPpaBHEHU A
C=0 Ar+ By =20 N = {A;B} IIpsavas mpoxoouT depes

Ha4as0 KOODAUHAT
A=0,B#0,C#0| By+C =0 N = {0; B} L Oz | llpsamas napamnenssa ocu Oz
A=0,B#£0,C=0 By=20 N = {0; B} L Oz | IIpsamas coBnagaet ¢ ockio Ox
A#0,B=0,C#0| Az+C =0 N = {A4;0} L Oy | IIpamas napannenssa ocu Oy
A#0,B=0,C=0 Ar =20 N = {A;0} L Oy | llpamas coBnanaer ¢ ocsio Oy

Ipyrue Buabl ypaBHEeHUN TTPAMOMN
a) YpaBHeHUe ¢ YIJIOBBIM KoaddurimenToMm. ¥ paBherue (3.25) mpu
B # 0 MoXHO mepenucaTh B BUJIE

y=kxr+b, rne k=——, b=——. (3.26)

OTo ypaBHEHVE HA3BIBAETCS YPABHEHUEM C YTIIOBBIM KOID(OUITHEHTOM
k, KOTOpBINl paBeH TAHTEHCY yTila, OOPA30BAHHOTO TPAMOK ¢ TOJIOXKU-
TeJTbHBIM HampaBieHneM ocu Ox. Ypasuenue (3.26) szamaer mio6yio
MPSMYIO KPOME TeX, KOTOpbIe TapallilelbHbl ocu opauHar. Takue mps-
MBbI€ OIMUCHLIBAIOTCS YPABHEHUEM I = d.

[Ipu pertienvn 3amad Ha TPAMYIO JIMHUIO Ha TIOCKOCTH HUCIONB3Y-
FOTCSL TAKkKe CIIeMYIoiue GpOpMYIIbL:

b) ypaBHeHUe IPSIMOI, TIPOXOAAIIEH Uepes NaHHYIO TOUKY B 3alaH-
HOM HaIIPaBIIEHUN

Yy — Yo = k(z — x9), (3.27)

rie (Zg,Yog) — KOOPOMHATHL TOUKH, epe3 KOTOPYIO MPOXOOUT TPAMAS;
C) ypaBHeHUe TIPAMOI, TIPOXOIAITER Tepes IBe 3aaHHble TOUKH

M1(£I31, yl) " MQ('CU?) y2)

vymh_ TN (3.28)
Y—Wh T2 — 2
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YrioBor KO3QUITMEHT 3TON MPSIMOUN OnpenesiseTcs PopMYyIIon

=270 (3.29)
To — I

TIPU YCIOBUU (L9 # X1);
TaHTeHC yTJla MeXAY IBYMS NPAMBIMU ¢ = k1Z+b1 ny = kox+bo

BBIYHUCIIAETCA 110 q)OpMYHe

ko — kq
tgpp = ———., 3.30
& T I kiks (3.30)
3 50l GopMyIIBL CIIeAYIOT YCIOBYE MapaJlelIbHOCTH IPIMBIX
k1= ko (3.31)
1 YCIIOBHE WX IePIIeHINKYIIAPHOCTH
1
kikes = =1, mmm ko = _k_; (3.32)
1

e) paccrosuaue or Touku My(zg,yo) o npsmoit Az + By +C =0
BBEIMUCIISETCS TI0 (POPMyTIe

_ |Azo + Byo + C|
VA2 + B2

d (3.33)

3.3. IIpumepnl pellleHNda 3324 aHAJIUTUYECKON IeoOMeTpUU
Ha MJIOCKOCTH

Haxoxmenne koopAMHAT TOYEK U AJIMH OTPE3KOB
3amaua 1. YeranoButh, 6ymer mau TpeyroabHuk AABC' ocTpo-

YTOJIBHBIM, TIPSMOYTOJIBHBIM WJIN TYTIOYTOJILHBIM, €CJIA BEPILUHBI Tpe-
YTOJIbHUKA UMEIOT CIEeNYIOINe KOOPIANHATH:

a): AGL,  B(15), C5-1);
b):  A(0;-2), B(1;3), C(47).
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Pemerime:  a) Haitmem mimHbBL CTOPOH TPEYTOIBHUKA O HOPMYIIaM

(3.21):

[AB| = /(T =32+ (5 - 1)2 = V32,
[BO| = /(5 =7 +( 5)2 = V40,
|AC| = /(5 —3)% + ( 1)2 = V8.

Vmeem |AB|?| + |AC|? = |BC|*. Crenosatentro, 1o Teopeme [Tuda-
ropa TpeyroibHuK AABC 1psaMoyToILHBIA;

—1 —
—1 —

b) AHAJIOT'MYHO MMeeM
|AB| = /(1 —0)2 4 (3 +2)2
|BC| = +/(4 —1)2 + (7 — 3)2
|AC| = /(4 — 0)2 + (T +2)2

Tax xak |AB|*+|BC|? < |AC|?, To Tpeyronsauk AABC Tynoyrois-
HBIU.

~

OtrBet: B ciyuae (a) Tpeyronsauk AABC' npsaMOyTOnbHBIN, a B
ciydae (b) — TYIOyTrONbHBIT.

Bagaua 2. Ha ocax koopouHaT HalITH TOYKM, PACCTOSHEE OT KO-
Topbix 10 Touku M (—5;9) paBusocs 661 15.

Perlenne: Ecim nckomas Touka [N JTexXUT Ha ocu abCIce, TO ee op-
nuHaTa paBHa (. CrenoBaTellbHO, KOOPIMHATHI MCKOMOW TOYKK OYIyT
N(z;0). Tak xax paccrosare or N no Touku M pasuo 15, To

INM| = +/(z+5)?+ (0 — 9)% = 15.
OTciona cienyer
(z+5)=144=>2=7 u z=-17.

Urak, Mbl Hanum Ha ocu abeuuce mee Touku Ni(7,0), No(—17;0),
YIOBIIETBOPSIOLITE YCIIOBUIO 3a At
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Eecmm mckoMas Touka K JeXWT Ha OCW OpIWHAT, TO ee abcrmcca
paBta (. CnenoBatensno, xoopauaaTel Toukn K 6ynyt K(0;y). Tax
KakK paccTosare oT K no Touku M pasHo 15, To

IKM| =/ (04524 (y—9)?2=15= (y — 9)> = 200,

wm y=9+10v2 u y=9—10V2.
OrBer: Ha ocu abenmee mexar Touku N1(7;0) u No(—17;0), a
Ha ocu opmuHAT — Toukd K1(0;9 + 10v/2) m K»(0;9 — 104/2).

3amMeuanune. Kak BUOHO, IIpU pellleHnN 3allad He 00S3aTeIbHO
Iaxke JieJlaTh YepTexX U Pa3MBIIIISITEL O KOJIUUECTBE TOUYEK, YIOBIETBO-
PSIOIINX YCIOBUAM OaHHOU 3allaui. B pesyibTaTe pellleHns ypaBHe-
HUI 5TO BBIACHUTCI caMo cobor. OmHako, ecin 3afatia 6ojee CIIOXKHAI,
TO MOCTPOEHEe YepTexKell SIBIISeTCS 1ellecooOpasHbIM.

Samaua 3.  [Hanwor nBe touku A(—4;2) u B(8; —7). Haiitu Touku
C' u D, pensiue orpe3ok AB Ha Tpu paBHBIE UaCcTH.

Permtenne: Ilycers Touka C' menut orpesok AB B oTHoieHun 1:2,

AC
cauTas OT TOuKn A, T.e. X = ﬁ = 0,5. Torma mo dopmynam
(3.23)
—440,5-8 240,05 (=7
e = A =0, Y= 05 )2—1-

1+0,5 1+0,5

Touka D pemut orpesok AB B othomenmn AD : DB = 2 : 1, Te.
A =2. Torma

—4+2-8 2+2-(=7)
T T 9P 1+2
OrBer: ((0;—-1), D(4;—4).
Samaua 4. JlaHbl [Be CMeXHbBIE BEPIIIMHBI TTapPaAIIeIIOrpaMMa

A(1;—2) u B(3;2) u Touka N (5, —1) mepecevueHus ero AuaroHAJeN.
Haiitu mBe mpyrue BepIMHbL MapajuiesorpaMMa.
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Perrrenme: Tax xak nuaroHaJm MapaJuiellorpaMMa B TOUKe Tlepece-
vernss N pengres nonoinaMm, To N — cepenuta BD u cepenuna AC),
rne D u C' — nBe npyrue BepiimHbl. Torma o gopmyinam (3.24)

T4+ 2Xc rp+ ZTp
IN = —F7 IN = —(7
2 2
yatye _ YB+Yp
Yn = —"F—) Yn = ——H—:
2 2
N3 5TUX COOTHOIIEHUN CIIeayeT
T =2rN—24, Yc=2Yn—Ya;  Tp=2IN—TB, YD =2YN—YB.
OrBet: ((9;0), D(7,—4).
3amaua 5. B tpeyrompauke ¢ Bepummnamu A(2;3), B(6;3) u

C(6, —5) mantu mmuny 6uccekTpuckl BK.

Petrenme: V3 konmbHOTO Kypca 3IleMeHTapPHON FeoMeTPUY U3BECTHO,
UTO OUCCEKTPHUCa yTila TPEYrOJbHUKa JEIUT MPOTUBOIIEXKAIIYIO CTO-
POHY Ha YacTU, TPONOPIUOHAIbHBIE TTPUIIEXKAIIIUM CTOPOHAM:

|AK| |AB|
|[KC| |BC|
Haminem mouaet cropon AB u BC'
[AB] = /(6 —2) + (3 -3 =4,
|IBC| = +/(6 — 6)2 + (=5 — 3)2 = 8.

[ockonsky |AB| = 0,5|BC|, To Touka K memuT ¢TOpoHy B OTHOLIIE-
aun A = 0, 5. CrenoBaTernbro, 1o dopmynam (3.23) u (3.21) Haxomum
KOOPIWHATH TOUKN K 1 OimHy OnccekTpuckl B K

240,5-6 10 3+0,5-(=5) 1

1405 3 KT T 1i05 3

|BK|:\/(6—2—0)2+(3—%)2:2£.
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8v2
OTBer: |BK|:T\/_.

3amaua 6. HaiiTu Touky TepeceveHns MeOuaH TPEYTOIBHUKA C

sepumaamu A(—2;1), B(2; —1) u C'(4, 3).

Pertennie:  IIpoenmem B Tpeyronbauke A A BC menuany BN. Touka
N — cepemuna cropousr AC umeer koopmuaaTsl N(1;2), Tak kak

—2+4 143

9 y YN 9

Kak m3BecTHO, TouKa L TlepeceueHns MenumaH IeiauT Menuany BN B

N —

otaomenvu |BL| = 2|LN|, To ectb A = 2.
Torna mo opmyiam (3.24):
242-1 4 —1+2-2 |
T =——" =72 =5 =
S R L

OrBer: L(4/3;1)

amaua 7. CocTaBUTh ypaBHeHUE JIMHUK, IO KOTOPOU IBIXKETCS

Touka M, Tax, uTo paccrosHue oT Hee no Touku A(6;0) Gymer BTpoe

2
OOIbIIIe PACCTOSHUS 10 TOUKKM B (5’ 0).

Petrtene: HamoMHamM, UTO ypaBHeHWeM JIMHWM Ha, THIOCKOCTU Ha-
3BIBaeTCs ypaBHEHNE OTHOCUTEILHO MepeMeHHBIX L U Y, KOTOPOMY VIIO-
BJIETBOPSIOT KOOPIMHATHI JIIOOOM TOUKW TAHHOW JIMHUKW U TOJILKO OHMU.
[Iycts Touka M (x;y) mpuHamexuT wckoMoln guaud. 1o yemoBuo

|M A| = 3|MB|. Torna

VCET Y (CRE R

4 4
x2—12x+36+y2:9(x2—§x+§+y2).

Utak, 822 4 8y?> = 32. CrnenoBaTelbHO, HCKOMOE ypaBHEHIIE NMeeT BT
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T.e. TouKa M TlepeMeliaeTcs 0 OKPYKHOCTH ¢ IEHTPOM B Hadaje
KOOPAWHAT U PAJNyCOM, PABHBIM 2.
OtBeT: 2°+y° =4.

3amaua 8.  Hamockoceru mauet Touku A(4; 6), B(—3;0) u C(2, —3).
Hapitu yron mexny npsambiMvu AB u AC.

Perrterme:  [lo popmyiie (3.29) Haiimem yrioBbie KOAQOUITHEHTH THAX

0—6 6 —3—0 9
TIPSIMBIX kip = 1 = = kiac = T4 — o ITo
dopmyre (3.30) momyaaem
9 6
kac — kap 9 7 3
L+kapkac 1
37

3
OTrBer: {BAC = arctgi = arctg 0, 75.

Bamaua 9.  [ann Beprimast Tpeyronbuuka: A(2;3), B(6;3) u
C'(6, —5). CocTaBuTh ypaBhenue ouccekTprcti BK.

10 1
Pertenme:  KoopnmaaThl Toukm K (E’ 5) MBI yKe HaXONWJIA B 3a-

natie . Cormacto (3.28), ypaBrenue 6uccekrpucst BK wmeer Bun

y—3 x—06 5
{ =10 wm Yy =2z — 3.
-—3 — =6

3 3

OTBeT: y=1-—3.

3amaua 10.  [lamser Bepimaer Tpeyronbuuka: A(—1;2), B(2;3) u
C'(4,7). CocraButh ypasHeHue BbicOTH AK.

7—3
Pemrenme:  Tlo dopmyne (3.29) kpe = Y 2. Tak xak BBICOTa
AK neprnennvkynsapraa cropore BC, To 1o yCIIOBAIO NepIeHINKYILIP-

HocTH (3.32) nMeem
1 1

hag = —— = —=.
AK kBC 9
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Torna o gopmyie (3.27):
1
y—2:—§(x—|—1), wm  x+ 2y —3=0.
OrBer: z+2y—3=0.

3amaua 11.  Haiitu Touky nepeceuenus npsaMex 7x + 6y +4 =0
nor—3y—2=0.

Petrtere: YTOOBI HAUTH TOUKY ITepecevdeHNns MPSIMBIX, PEINM CH-
CcTeMY ypaBHEHUU:

Tr4+6y+4=0 T
=
br —3y —2=0 Y= —=
2

OrBet: (0; _5)

3amaua 12.  Jlan Tpeyromsuuk ¢ Beprmaamu: A(0;5), B(—3;1)
u C(1,—2). Haittu mnuay BeicoTel CN ¥ TIOMALL TPEyTOILHUKA,

AABC.

Pemerme:  [{nuny Beicotet C'N MOXHO HaWTH KaK PacCTOSHUE OT
touku C no npsmont AB. CocraBuM ypaBHeHue TpsMoil A B kak mps-
MO, TIPOXOISIIEN Uepes IBe TaHHbe TOUKU:

Yy—95 z—0
1-5 =3-0
[To dpopmyne (3.33):

= 4z — 3y + 15 = 0.

4-1-3-(-2)+15] _,
V(37

Ilmna croporst AB pasna |[AB| = /(=3 —10)2+ (1 —5)? = 5.
Torna

[ON| =

1 1
Saapc = 5|AB|-|CN| = -5:5=12,5.
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OrBer: |CN|=05; Sasapc =12,5.
3amaua 13.  ]laHbl ypaBHEHUS OBYX CTOPOH TPEYTOJILHIKA,
AB: 3zr—-2y+1=0, BC: z—y+1=0,
U ypaBHeHMe ogHou u3 ero Menuas: 2x — y — 1 = 0. CocTaBuTh ypas-

HEHUEe ero TpeTbeﬁ CTOPOHHI.

Pertenme: Haiimem Touky mepeceveHns] ABYX MaHHBIX CTOPOH, T.€.
BepIMHY B TpeyroiibHUKA!

3r—2y+1=20 r=1
= :
r—y+1=0 Yy =2
[TogcTaBUB KOOPAMHATHI 3TOU BEpPIINHBL B ypaBHEHUE 3aIaHHON MeIu-

aHBI, JeJlaeM BBIBOI, UTO JaHHas MelaHa He TPOXONUT Uepe3 BePIINHY
B. 3HaunT, BOBMOXHEI [IBa, CIIyvas.

IlepBbn cimyuan. Ilycts 20 — y — 1 = 0 — ypaBHeHUe MenMaHBI
AD. Haminem koopaouaaTe Touek A u D.

(32— 2y+1=0 =3
< Y N = A(3:5)
k2:1:—y—1:O y=>5
([ r—y4+1=0 r =2
. Y = = D(2;3).
k2:1:—y—1:O y=3

Tak kak Touka [) sBisercs cepemuuon oTpeska BC, ToO MOXHO HANTH

Touky C
1+ 2zc
=2
o =3
14—2 = ¢ = (C(3;4).
Yo _3 yc':4
2

Urax A(3;5), C(3;4).
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[Toncrasus koopmuuaTel Touek A u C' B (3.28), onmyaeM ypaBHeHUe
cropousl AC' :

0 1
s Toro, UToOB M36eXaTh HEONpeNelleHHOCTH, CBSI3aHHOW C HYJeM

B 3HaMeHaTeJle, BOCIIOJIb3YyEeMCs CBOIICTBOM I[IPOIIOpOKXN K1 IIE€EPEITNIIEM
I[HocJjieJHee paBEHCTBO B BHU/E.

(x—3)-1=(y—>5)-0.

Torna nckomoe ypaBHeHre uMeeT B  — 3 = 0.

3ameuaHue. YpaBHeHUE I = 3 MOXHO TIOITyIUTEH 6€3 OIMMCaHHBIX
TpeoOpa3oBaHUll, eclid 3aMeTUTh, 9TO L4 = p = 3. CllenoBaTenbHO,
Toukt A 1 C' pacnofioxeHbl Ha BEPTUKAIBHON MPSIMOM, OIMUCHIBAEMON
ypaBHeHUEM T = 3.

Bropont cinyuain: [Iycrs C'F — menuana cropoubsl AB. B sTom
clIydae pellleHue TIONTyYIaeTcs aHAJOTUIHBIM 00pa3oM:

r—2y+1=0
20 —y—1=0 F(3:5)
14+1x4 3
- T4=0D5
1_EyA = A—8 = A(5;8).
—5 ya =
2
r—y+1=0
2 —y—1=0 C'(2;3).

Nckomoe ypaBrenue cToponbl AC umeeT BU:
r—o y—38
2—-5 3-8

OrBeT: Ypasueuue cropoubl AC : x =3 uwm bxr — 3y — 1 = 0.

mwm Sr —3y—1=0.
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3.4. Kpusble BTOPOTO NOpAIKA

OkpyXKHOCTBL: OKPYHCHOCTBIO HAZLIBACTNCA MHONCECTNBO BCET
MoYuex NAOCKOCU, 04T KOMOPLIT PACCOIHUE 0M 00HOU dannol
MOYUKU, HA3bLBAEMOT YEHMPOM, €CTNb BEAUYUHA NOCTNOIHHAA, HO-
avisaemad PaduycoM.

Y paBHeHTEe OKpYKHOCTE pammyca R ¢ ienTpoM B Touke S(a; b) umeer

BUI:

(z —a)’ + (y — b)* = R”. (3.34)

QIunc:  OAAUNCom HaA3blBAEMCT MHONCECTNBO BCEL MOYUEK
NAOCKOCMNU, OAL KOMOPLIL CYMMA PACCNOAHUL oM 08YLr JaHHbIT
mouer, Ha3vl8aemblr Gorycami, €Cmb 8EAUUUHG TOCTNOIHHAL,
O0AbWAL, YeM PACCTNOAHUE MENCOY PoKyCamu.

B croenmansHo nomoOpaHHOR OeKapTo-
0 BOU CUCTEMe KOOpOXHAT KaHOHMWMYECKOE
A F1 Fa Ao
- -1 1 YpaBHEHNE 3JIJINIICa NMeeT BUI:
-0.5
332 y2
5 —+ L, (3.35)
a b

Puc. 1. Dmunc
rie

|OA1| = |OA2| = a, |OBl| = |0B2| = b.

Bneck a, b — nonyocu anmmmtica; Fi(—c;0) u Fy(c; 0) — gokycnt smmtica,
a (POKYCHOE PACCTOSHUE 2¢ CBI3aHO € MOJIYOCSIME COOTHOIIEHUEM
c=+va?> — b (em. puc.l).

BeJiamta £ — — HashBaeTCA SKCLEHTPUCUTETOM. [10CKOIbKY
c<a,ToO<€<a1.

Paccrosaus ot Touku M (x;y), TpuHAIIEXAITEN SIIATCY, 10 GO-
KYCOB HA3LIBAIOTCS (POKAJILHLIMU PAIUyCAMU ¥ BEIUUCIAIOTCS 110 GOp-
MyJlaM 7"y = Q@+ EX; Ty = a4 — ET.
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IN'unmep6omna: ['unepbo.aoti HA3bIBAEMNCA MHONCECTNBO BCET MO-
Yer NA0CKOCMU, 041 KOMOPLIT MOOYAb PAZHOCNU PACCTMOAHUL O™
d68Yx JaHHbLIE MOoYer, Ha3vl8aembir Gorycamy, eCmb 8eAUYUHA NO-
CMOAHHAA, MEHLUWLAA, YeM PACCMOIHUE MENCOY PoKycaMmU.

. B crnenmansHo nogobpalHoil eKapTo-
BOI1 CHCTeMe KOOPAMHAT KAHOHIIECKOE
(S ypaBHeHre TUrepOoITbl UMeeT BU (CM.
: puc.2):
72 2
= - *Z—Q —1,  (3.36)
Puc. 2. 'unep6oia TZe |OA1| — |OA2| = a — JIeUCTBU-
TesbHasE TOIyoch, |OB;| = |OBs| = b — manMas nomyocs. Fi(—c; 0)
u Fy(c;0) — dporycnl rumepboitsl, a GOKYCHOE PACCTOSHUE 2¢ CBA3AHO ¢
OJIyOCAME COOTHOLIeHHeM ¢ = v/ a? + b%. Benuunna £ = £ Haspma-

a
eTcsl SKCIeHTpucuTeToM. [lockombky ¢ > a, To € > 1. PaccTosuus ot
touku M (x;y), IpuHamexaiteil Tunepborne, mo GOKyCoB HA3bIBAIOTCS
(DOKAITBHBIMK pPaguycaMU U BBIUUCIISIIOTCS TT0 GOPMYJIIaM 7] = EX — G

r9 = @ — €xr AcCUMOTOTH TUNEPOOITHI OMUCHIBAIOTCS YPABHEHUSIMI:
b

Yy ==L—r.
a

ITapa6oma: Ilapaboaoti Ha3bIBAELNCT MHONECNBO BCEX MO-
YEK NAOCKOCNMU, KAHCOAT U3 KOMOPLIT HALOOUMCA HaA 00UHAKOB0OM
PACCMOAHUYU 0 0aHHOT MOUKY, Ha3bIeaemol porycom, u om dar-
WOt NPAMOT, KOMOPAA HA3bI8AEMCA UPEXKMPUCOT U He NPOLooum
yepes doxyc.

Y paBHeHUe mapaboIibl, CAMMETPUIHON OTHOCUTENBLHO ocr O U TIpo-
XOIAIell depe3 Hadajlo KOODIWHAT, MMeeT BUL: y° = =+2pr, (cm.
puc.3).
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0.5 1 1.5 2 -2 -1.5 -1 -0.5

Puc. 3. IlapaGonst 42 = +2px

12

N

10

N A~ OO
' ' ' '
o O A~ N

-10
-12

N

Puc. 4. IlapaGonst 22 = +2py.

171 mapaboisl Yy = 2px ypaBHeHNe OUPEKTPUCH NMeeT BT
_ p.

T = —, & KOOPIMHATEI doKyca paBHEL F (5, 0).
I7s mapaboisl y?> = —2px ypaBHeHUe MUPEeKTPHUCH MMeeT BU

T =, & KOODIIMHATEL doKyca paBHBL F (—5; 0).
YpasHerue napaboiibl, CAMMETPUUHON OTHOCUTEILHO ocr Oy U mpo-

XOIAIIell Jepe3 Hadajlo KOODAMHAT, UMeeT BUI: =2 = =+2py, (cwm.
puc.4).

171 mapaboisl ° = 2py ypaBHeHNe OUPeKTPUCH MMeeT BT

_ D
Y = —7) & KOOpIHATEL dokyca pasabr F'(0; 5)

2:

st TapaboIsl & —2py ypaBHeHUe TUPEKTPUCH] UMeeT BU]I

Y =73 & KOODIIMHATEI dokyca pasabr F'(0; —]2—))
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3.5. Ilpumepnl pellleHNsa 3a4a4 Ha KPUBBLIE BTOPOTO HOPAIKa

3amaua 14. OnpenenuTh KOOPOWHATHI LeHTpa S u paguyc R
OKPYKHOCTH, 3aTaHHON ypaBHeHWeM 2> + ¢ + 62 — Sy = 0.

Pemenne: IlepermcaB ypaBHeHUE OKPYKHOCTHU B BUIE
(2 4+62+9)+(y* —8y+16) = 9+16, wm (z+3)*+(y—4)* =5,

umeeM S(—3;4), R =15
OrBer: S(—3;4), R=5

Bamaua 15. CocTaBuTh ypaBHEHME OKPYKHOCTH, UMEIOIIEN IIEHT]
B Touke S(2;3) u Kacatoreiics mpsmon £ — 2y + 1 = 0.

Penterme:  Mmeem (z — 2) + (y — 3)* = R?. Pagmyc okpyXHOCTH
R paBen mjvHe mepreHIuKyIIgpa, OMyIIEHHOIO U3 [EeHTpa Ha IPIMYIO,
T.e. 3T0 paccTosHue oT Touku S(2;3) mo mpsamoit z — 2y + 1 = 0. [lo
dopmyre (3.33) 3To paccTosHEE PABHO

_2=-6+1 3
V1+4 N

Torma R? = F = 1,8, m ypaBHeHUE OKPYXKHOCTU UMeET BUJ

(x =27+ (y—3)°=18.
OteeT: (z—2)°+(y—3)?=1,8.

3amaua 16.  Haiitu nomyocn, GOKYCHl U SKCHEHTPUCUTET SILINATICA

42?4+ 9y* = 16.

Pettene: PazmenumM obe wacTu ypaBHeHUS Ha 16 1 IIpuBeneM €ro

K KaHOHUYECKOMY BHUOY

2 2 2 2

x 9y x Y

—F =1 = —4+==1
4+16 4+E

9
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16 4 20
Torma a” = 4; b2:§5a:2;b=§; 62=a2—b2:§;
25 ¢ 5
3 a 3 Y v
4 25 245
Taxum obpazom a = 2; b = 3 Fl(—T; 0): FQ(T; 0);
Vb
E = ?
4 25 25 5
OTBer: a=2; b= 3 Fl(—Tf;O); Fg(—{;O); £ = %

3amaua 17. Ha smmmmce 1622 + 25y? = 400 HafiTy Touky M,
paccTosHUE OT KOTOPOHW N0 TIpaBOTO (POKyca B UeThIpe pa3a MeHBIIe
PaCCTOSHUSA [0 JIEBOrO POKYCA.

Perrtenme: Pasmenup obe wactu ypaBHenus simrca Ha 400, momy-
JaeM

Torma

2 3
c=2-16=9;, = c¢=3; 525.

3
CnenoBaTenbHo, 71 = 5 + ga:, re9 =5 — ga: Tax kax r1 = 47y, TO

3 3
54+ —x =45 — -
+5x ( 5x),

oTkyna r = 9. llomcTaBuB & = 5 B ypaBHEHHe 3JIIUIICA, TIOITYINM
y = 0. BHaumT, ucKoMas TOUKa uMeeT KoopauHATH (5;0).

OrBet: M(5;0).
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3amaua 18. CocTaBuUTb ypaBHEHNE TaKOW XOPIBI HJIJIUIICA,

5132 2

o + 5= 1, koTopast B Touke M (2;1) memuTes momosaM.

Perlenne: OueBumHO, UTO 5Ta Xopla He OymeT IMapajijlelIbHa HU
omHON 13 oceir koopauHaT. ClienoBaTellbHO, ee YpaBHEHIE MOXHO 3a-
nicaTh B Bume y = kx + b. Torma xoopomHATHI TOUEK IepecevueHus
XOPIIBL U AJIIUTICA OYIYT YIOBJIETBOPSTH CUCTEMe ypaBHEHUU:

5132 y2
L A
2% 16
y =kx+b.
Torna
2 2
z°  (ka+b)
25 16
[TpeobpazoBaB 3TO ypaBHEHNE, IOy INM:
(16 4 25k2)z% + 50kbx + 25b% — 400 = 0. (3.37)

[Tyets Ni(x1,y1) u No(x2,y2) TOUKU TiepeceveHUs XOPABI U HILIN-

mca. [lockombky Touka M (2;1) sBrnsercs cepemunon xopabl Ny Na, TO

T1+ To :Qﬂy1+y2

= 1. U3 ypaBuenus (3.37) mo Teopeme Buera
clielyeT

50kb

LT = o g

qTO OaeT YpaBHCHHUE!
50kb
25k +16
Y1+ Y
2

kxi1+ b+ kxa+b 1+ 2o
5 =1, wm k

qyro naeT 2k +b = 1.

3 ycnoBus = 1, yunTbIBasd, uTo Yy = kx + b, onyuaem

+h=1,
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Urak, mis HaxoXOeHUsS k£ 1 b MBI TIOITYUIMIIA CUCTEMY YPaBHEHUI:

25kb
24 ———=0
ok 16
2k +b=1.
. 32 89
Pertias 5Ty cucreMy ypaBHEHU, TOIYUNM: k = —or ub= TR Cure-
IOBATeNILHO, YpaBHEeHNe XOPObl UMeeT BUL:
32 89
Yy = —%ZU—F%, wm 32z + 25y — 89 = 0.
OTBeT: 32z + 25y — 89 =0.
3amaua 19. BulumciauTh IUIMHBI HOJTYOCeH, KOOPIUHATHL (POKYCOB

11 SKCIEHTPUCHTET rumepbonsl 14422 — 25y% = 3600.

Perrenime:  [TpuBenem ypasHerue TunepGoiibl K KAHOHITIECKOMY BUILY
(3.36), pasmenus obe wacTu ypasHerus Ha 3600.

5132 y2

=1
25 144

Otcioma a = 5, b = 12, ¢ = /25 + 144 = 13, F1(—13;0), F5(13;0),
13

£=—.
5
OrBer: a = 5, b = 12, ¢ = /25+ 144 = 13, F1(—13;0),
13
Fy(13:0), € = —.
5
Bamaua 20. OnpenenuTs LIMHY XOPOLI TUIEPOOIIEL, TPOXOMAILIEH

Jepes HOKYC U MePIeHTUKYISIPHOU JeNCTBATEIILHON OCH.

: _ — /A2 B2 s
Pertlenne: Y paBHeHUe XOpIbl X = ¢, TO ecTh £ = v a* + b*. Haii-
IeM TOYKHM IepeceveHrs XOPObl ¢ THIepOOIIon

5132 y2_ a2—|—b2 y2
Z R T T T
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4 2
5 b b
Torma y* = —, wm y = =—. Toukn nepecedeHust XOpAsL ¢ Turep6o-
a

a
v’ v’
JIOW UMeIT KOOPAUHATHI (O; —) u (O; ——) . Taxmm obpazom, pac-

a a
252
CTOSHIE MEXOY HUMUI —.
a
25>
OTBeT: —.
a
3amaua 21. Haiit xoopnuHATHI QOKyca U ypaBHEHHE IUPEK-

TPUCH Mapabonsl y> = 12z. OnpenelnTs paccTosSHAE OT TOIKHT M (3;6)
1o gokyca.

b_ 3. CnenoBaTesbHO, YpaBHEHIE OUPEK-

Petrenme:  2p = 12;
Tpuckl £ = —3, pokyc F(3;0). Paccrostue
|[FM|=+/(3—3)+ (6 —0)=6.

OrBer: |FM|=6.

3amaua 22. HamwmcaTh ypaBHeHUe TTapabOITbl, CUMMETPUIHOR OT-
HOCUTEITLHO ocr QY U TIPOXOMAIIER uepe3 TOUKN TlepecedeHrsl TPSIMOM
z + 1y = 0 u okpyxsocTu z° + 3> + 8y = 0.

Perrtenme: Haiimem Touku mepecedeHns IpSMON W OKPYKHOCTHI

x+y =0, x =0, xr =4,
9 9 = u
" +y +8y=0. y=0. y = —4.

Urak, Touku nepeceuenus: O(0;0) u M(4;-4).

Y paBHeHue mapaboibl, CUMMETPUIHOR OTHOCHTENBHO ocu Oy U TIpo-
XOISIIIeH tepes Hadajlo KOOPIMHAT, UMeeT Bil: x° = +2py. Tax xak
mapaboia mpoxomuT depe3 Touky M (4, —4), To BeOEpaeM mapaboiy
r? = —2py. Torma 4> = —2p(—4), oTkyma —2p = —4.

2:

CrenoBaTellbHO, ypaBHeHIE TTapaboIIbl X —4y.

OTBer: 22 = —4y.
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3.6. IlmockocTh B mpocTpaHCTBe

3.6.1. YpaBHeHUe ILJIOCKOCTHU, IPOXOoAdlllell Yepe3 3aJaHHYIO
TOUYKY NEePHEeHANKYISIPHO 3aJaHHOMY BEKTOPY

YpaBHeH#e IWIOCKOCTY 7, IPOXONAIIEN Yepes 3alaHHy0 TOUKY
Mo(z0; yo; 20) TEPIIEHIVKYIAPHO 3aJaHHOMY BEKTOPY (HOpMaJn)

N = {A; B;C} umeer Bun:
7 Alx—z0)+B(y—yo)+C(z2—2) = 0; (A*+B*4+C? #£0). (3.38)

3.6.2. OG6I1ee ypaBHeHNE IIIOCKOCTH
O6i1iee ypaBHEHHUE TIIOCKOCTH T
m: Arx+By+Cz+D =0, (3.39)

nosyaercs u3 (3.38) mocie packphITHSI CKOOOK 1 BBEIEHUS TapaMeTpa

D = —AZEO — By() — CZ().

3ameuanue: B kauecTBe BekTOpa HOpMaJ B ypaBHeHUsX (3.38) u
(3.39) BMecTO BekTOpa N = {A; B;C} MOXHO UCTIONB30BATE JTOOOM
OPYTOA KOJUIMHEAPHLI HOPMAJIN N BEKTOP AN = {AA; AB; \C'}

(A # 0) (meficTBUTENBHO, TAKOW BBIOOP HOPMAIU MPUBOMUT K IOMHO-
KEHUIO YpaBHEHUs INIOCKOCTH Ha A, UTO JaeT PaBHOCIIBLHOE YpaB-
HeHUe, OMUCHIBAIOIIee Ty e TUIOCKOCTB). JTO 0OCTOSTENhCTBO TIO-
JIe3HO UMeTh B BUY IIPU PellleHnn 3a0atl: ONHY U3 KOOPIUHAT BEKTOPa,
N = {A; B;C'} MoxHO BHIOpATh MPOM3BOIBHO, & OCTAIBHBIE KOODIIH-
HaThl BEKTOPA, N u napaMeTp [) BbIpaXaTh Uepe3 3Ty KOOPOMHATY.
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3.6.3. Amnaiaus 06H_IeI‘O YPaBHeHUA IIJIOCKOCTH
3HadeHnd Bun Hopmans Onucaraue
koadhGuIIeEToR VpaBHeHNd
D=0 Ar+By+Cz=0| N = {A; B; C} IInockocTs 7 mpoxomuT
Jepes HAYallo KOOPOUHAT
A=0,B#0,C+#0,| By+Cz+D=0 N = {0; B;C} | IlmockocTs 7 mapasuienbHa
D#0 N 1Oz ocu Ox
A#0,B=0,C#0,| Az+Cz4+D=0 | N= {A4;0;C} | IlmockocTs 7 mapasuienbHa
D#0 N1 Oy ocu Oy
A#0,B#0,C=0,| Az+Cz+D=0 | N= {A; B;0} | ILmockocTs 7 mapajuienbHa
D#0 N 10z ocu Oz
A=0,B#0,C#0, By+Cz=0 N = {0; B;C} ITnockocTh 7 mpoxomuT
D=0 N 1Oz uepes ock Ox
A#0,B=0,C #0, Az +Cz=0 N = {4;0;C} IInockocTs 7 mpoxomuT
D=0 N1 Oy uepes ock Oy
A#0,B#0,C =0, Ax+ By =20 N = {A4; B; 0} IInockocTs 7 mpoxomuT
D=0 N 10: uepes ock Oz
A=0,B=0,C #0, Cz4+ D=0, N ={0;0;C} | IInockocTs 7 mapasmenbHa
D#0 (z = —%) N 1 Oxy mnockoctu Ozy
(m L ocun Oz)
A=0,B#0,C =0, By+ D =0, N ={0; B;0} | IlmockocTh 7 mapaluiesnbHa
D#0 (x = —%) N 1 Oz mnockoct Oxz
(m L ocu Oy)
A#0,B=0,C =0, Az + D =0, N ={A4;0;0} | IInockocTs 7 mapasmenbHa
D#0 (x = —%) N 1 Oyz mnockoctn Oyz
(m L ocuOx)
A=0,B=0,C#0, Cz=0 N ={0;0;C} IMnockocTh 7 coBnamaeT
D=0 (z=0 N1 Ozxy ¢ wiockocThio Oxy
A=0,B#0,C =0, By=0 N ={0; B;0} IMnockocTh 7 coBnamaeT
D=0 (y = N 1 Ozz ¢ wiockocTbio Oxz
A#0,B=0,C =0, Ar =0 N = {A4;0;0} IInockocTs 7 coBmamaeT
D=0 (x =0) N 1 Oyz ¢ mwiockocThio Oyz

3.6.4.

Y103 MeX Iy MIIOCKOCTAMU. Y CJIOBUE MapajljIeJIbHOCTHU
U NepHeHAUKYJISPHOCTHU ABYX IJIOCKOCTEN

[Tyers N, = {A1;By;C1} m Ny = {A; By; C} - HOpMAIM K TIIIOCKO-

CTAM 71 U 79, COOTBETCTBEHHO. TOI‘I[& yroijili ¢ Mexay IIJIOCKOCTIAMU
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