AnammTimdaeckasi TeoMeTpis
Moaynb 2. Ananurmdeckasi reoMeTpus Ha
I[IJIOCKOCTU U B IIPOCTPAHCTBE

Tekcr 2.2

Anborarus

YpaBHeHus psiMOil B IIPOCTpaHCTBE: 0O0INe, KAHOHUYIECKHE, ITapaMeT-
pudeckue ypaBHEHHd HPAMORl U ypaBHEHUdA HPAMOI, HPOXOIAIICH depes
JIBe 3aJlaHable TouKu. VccseoBanne B3anMHOTO PACIIOIOKEHUsT TTPAMO 1
IJIOCKOCTH, JBYX HPAMBIX B IIPOCTPAHCTBE. YTOJ MEXKJY JABYMS IPSAMbBI-
MU, YTOJI MEXKTy MPsIMOIl M TIJIOCKOCTRIO. PaccTogHme oT TOUKH 10 MPAMOIL.
Paccrosinne Mex1y JIByMs CKPEIMBAIONIUMUCS ITPSIMbBIMU.

1 Ilpamag auHuUsa B IPOCTPAHCTBE

1.1 KanoHudyeckne ypaBHEHHs IIPAMOIi B IIPOCTpaH-
CTBC

PaccmorpuM B IpocTpaHCTBE MMPOU3BOJILHYIO TIpsiMyto [ Byem rpeji-

noJiaraTh, 4to Touka Moy(xo, Yo, 20) € [, a HeHYJIeBOI BeKTOp § = (M, P, q)

napaJijiesieH 9Toi MpsiMOit W JIeXKUT Ha Heil. Bekrop § - HampaBJisio-
Ui BEKTOP IIPSMOIA /.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[Tpu Takux ycaoBusix mpon3BoJibHas Touka M (x, 1y, z) NpUHAIIEKIT
npsaMoii [ Torma u TobKO Torja, Korya Bektop MoM = (v — zg,y —
Yo, 2 — Zp) KoJmmHeapeH BekTopy §. OTcrojia mojrydaeM KAHOHUYIECKne
ypaBHEHUs IIPSAMOIl B ITPOCTPAHCTBE:

5’7_5170:9_90:2_20 <1>
m p q

1.2 YpaBHeHHus IIPSIMOil B IIPOCTPAHCTBE, IMPOXOJIsI-
el Yepe3 JIBe TOUYKN

HYCT]) B HpOCTpaHCTBe HpHMaj{ l HpOXO,ZLI/IT qepGB ﬂ;Be 3aﬂaHHbIe TOY-
K My (x1, 1, 21) 1 Ma(xa, ya, 29). Bextop My My = (x9—x1,y2— Y1, 20—
21) MOXKHO B3$ITh B KAUeCTBE HAIIPABJISIONIEIO BEKTOPA MPSIMOI 1.
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BocnosibzoBasiucsk ypaBaenusamu (1), coctaBuM ypaBHEHHE MPsIMOi
[, npoxojsiieii 1epe3 rouky M (x1,y1,21) U UMerOIIell HATIPABJISIONIHIL

v

BeKTOp § = M7 M>. Iosyunm ypaBHeHUs NPsAMOii, MPOXO/IsIIeii ye-
pe3 ABe TOYKM:

w_l'lzy_yl_z_zl <2>
To9 — X1 Y2 — U1 22—2’1'
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

1.3 O6mue ypaBHeHUs MPSIMOIi B HIPOCTPAaHCTBE

[Ipsimyto [ B mpocTpancTBe MOYKHO PACCMaTPUBATL, KaK JTUHUIO TTepe-
CCYCHMd BYX HelapaJlIeJIbHBIX IIJIOCKOCTEl, cucTeMa ypaBHEHUT KOTO-
PBIX JlaeT ODINre ypaBHEHUs MPSIMOIl B MPOCTPAHCTBE:

Alilf + Bly + 012 + D1 = 0; (3>
Aox + Boy + Cyz + Dy = 0.

Tak Kak npsimasi [ 1meprieHInKyJisipHa HOPMaJIbHBIM BEKTOpaM 11 =

(A1, B1,Cy) u il = (Ag, By, C5), T0 3a HANPABJIAIONMN BEKTOD 3TOM
IPAMOIT MOZKHO B35ITh BEKTOPHOE IIPOM3BE/ICHIIEC
i 7k
S=m Xny= A B C)
Ay By Oy

1.4 IlapamerpudecKue ypaBHeHUs OPsIMOii B IPOCTPaH-
CTBE

[IpupasauBasi ypasuenuns (1) K HeKoTOpOoMy Tapamerpy t € R, mo-
JIy4IM IIapaMeTpudecKne ypaBHeHUs IIPSIMOIA:

r = mt + x,

y = pt + Yo, (4)
z = qt + 2p.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 PaccrosiHue oT TOYKHN A0 NPAMOIA

[Iycrs upsivast [ B IIpOCTpaHCTBE 3ajaHa CBOMMU KAHOHUYECKUMU
ypasterusivu (1), Touka Moy(xo, Yo, 20) € I, § = (m,p, q) - HANpaBJIAIO-
it BekTop npsimoii . Haitiem paccrositme d ot rouku Mi(x1, y1, 21) 10
psIMOit .

[TocTponMm napasuieiorpamm Ha BeKTOpax M M us.

Torna paccrosinnie oT Toukn M Jio npsimoii [ Oyjier paBHO BbicoTe h
napaJijieJIorpaMMa;

g Stap _ \Moﬂl X |
|51 |51

(5)

3 PaccrosstHue Mexky AByMd NPAMbIMUI

Ecmm nBe npsiMbie B TpoCTpaHCTBE IIEPeCceKarOTCsd WIN COBIAIAIOT, TO
paccTosgHne MeK/ly HUIMI paBHO HYJI0. [[oaTOMy nMeeT cMbIC/T TOBOPUTH
O PACCTOSIHUU MEKJ1y CKPENUBAIONIUMUCS WU MapaJljieIbHbIMUA TPIMbI-
MH.

[IycTh B mpocTpaHcTBe psiMble [ U [ 3a1aHbl CBOMMU KaHOHUYECKH-
MU ypPaBHEHUSMU:
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

l'x—xl_y—yl_z—zll_:c—:cg_y—yg_z—22
1 - - - , L9 . = - .
mq b1 q1 mo P2 q2

Cayuati 1. psimbie [ n [y mapaJiie/ibHbL.
Torna paccTosinue Me¥K/ly MPsAMBIMU [ U l9 €CTh PacCTogHuE OT TPO-
13BOJILHO BBIOPAHHON TOYKHU IPSMOIl [ JI0 IPsIMOIL [9 1 BBIYUCJISETCS 110

dhopmyite (5).
Caywati 2. Ilpsimble 11 u [y CKpenmBatoTCs.

Onpedenenue
CKpenmBaIIIMU HA3bIBAIOTCS IIPSIMbIE, KOTOPbIE HEBO3MOYKHO I10-
MECTHUTD B OJHY ILJIOCKOCTD, T.€. OHI He MapaJLIe/IbHbI I He IePECeKAIOTCSI.

Yepes JBe CKpeImBaonecs: IpsaMble MOXKHO IIPOBECTH JiBe IapaJl-
JIeJIHBIC TJIOCKOCTH €JIMHCTBEHHBIM 00pa30oM. PaccTosHmue MexKy CKpe-
IIUBAIOMIAMUCS IPAMBIMU €CTh PACCTOSTHAE MEYKJLYy STUMHU ILIOCKOCTSIMI
1 MOKeT OBITH Hali/[eHO, KaK BLICOTA HapaJlIesIelnulesia, IOCTPOCHHOIO
Ha BEKTOPAaX Mﬂ@z = (xo — T1,Y2 — Y1, 22 — 21), §1 = (M, p1,q1) ©
5y = (ma, P2, @2).

B pesynbrare nosrydaem popMyTy J1Jisl BBIYUCICHIA PACCTOAHUIS MEXK-
JIy CKPEIUBAIONNMUCA IIPAMBIMU C IIOMOIIBIO CMEIIAHHOI'O ITPOU3BeE/Ie-
HUSA BEKTOPOB:
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

\51 X gg‘ |§1 X §2‘ .

4 BzaumMHoe paciioJjoxKeHue ABYX NPAMbBIX B
IIPOCTPAHCTBE

[Iycrs nBe npsimble [ 1 s 3aJ]aHbl CBOUMU KAHOHUYIECKMMU ypaBHE-
HUSMUA:

l.x—xl_y_yl_z—zl l2_$—$2_y—92 2= 22
1 - = = , : = = .

m b1 il ma p2 q2
Onpedenenue

[Ton yriiom Mexkay npsaMbIMU [ 1 [y OyjieM MOHUMATh YTOJT MEXK LY
VX HATIDABJISIONIUME BEeKTOpaMu §1 = (my, p1,q1) n So = (ma, P2, ¢2):

— - St -8
cos(ly ly) = cos(51 §3) = ﬁ (7)
1] - 152

yC/LOGUQ TlCLpCLJLJL@./LbHOCmU nNPAMDHLL:
- my b1 q1
Ll < 51|58 — =—==
mo

b2 CI2'
Venosue nepnendurysaprocmu npamovL:

hll & 5118y my-my+pr-p2=q-q=0.
ITpsimbie [ u [y JieXKaT B OJIHOM TJIOCKOCTH (T.€. JuH0 mepeceKka-

FOTCsI, JIHOO MAapaJlIe/IbHbI ), eCJIU BEKTOPbI §1, So u M

o JIezKaT B OJIHOI
ILJIOCKOCTHU, T.€. KOMILIAHAPHDI:

Tog — X1 Y2— Y1 22— 21
mp D1 g | =0. (8)
mao b2 q2
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

5 DBzsammHoe pacrioJjioxKeHue IIPsaMOii 1 I1JI0C-
KOCTHU B IIPOCTPAHCTBE

[IycTb B IpocTpaHCTBE 3a/1aHbl TPAMast [ CBOUM KAHOHUYECKUM YPaB-
HEHUEM U TIJIOCKOCTL 7T OOIUM ypaBHEHUEM:

l:x—xozy_yo:Z_ZO,W:Ax+By+C’z+D:O.
m p q

Onpedenenue

YoM ¢ MexXay IPsAMOM M MJIOCKOCTBIO HA3BIBAETCS JIF0OOM
13 JIBYX CMEXKHBIX YIJIOB, 00pa30BaHHBIX IPsAMOIl U ee Ipoeknueil Ha
ILJIOCKOCTb.

Tora o
cos(sj\ﬁ) cos(90° — ) = sinp = 5 nl :
|51 - |7}
Yeaosue napasseavrocmu npamot u nAoCKOCU:
l||m < §li< Am+ Bp+ Cq=0.
Yeaosue nepnendurysaprocmu npamot u naockoCcmu;

- m _p q
llr & s§line — === —.
A B C(C
1t Haxoxkjiennst TOUYKM MepecedyeHus MPsAMOoii [ 1 IJIOCKOCTH T
yJI00HO OT KAHOHUYECKNX YpaBHEHUIT psiMoil [ mepeiiT K mapaMerpude-
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

ckuM (4). TlogcraBus 911 BhIpazkeHust JJist T, Y U Z B 00Ilee ypaBHeHe
IJIOCKOCTH 7, HaiijeM 3HadeHne mapamerpa t, Ipu KOTOpOM IpsiMasi | u
IIJIOCKOCTb 77 IEPECEKAIOTCL:
Axg+ Byg+ Czy+ D
Am+ Bp+Cq

3areM 110JICTaBUM HalijeHHOe 3HadYeHue ¢ B IapaMeTpudecKie ypaB-
HEHUsI IPsIMOit [ 1 HaiijleM KOOPAUHATHI TOYKHU IIePecedeHus].

OJ1HOBpEeMEeHHOE BBIIIOJIHEHIIE PABEHCTB

A$0+By0+CZQ+D:0,

10
Am+ Bp+Cq=0 (10)

SIBJISIETCsI YCJIOBUEM MTPUHA/JIEXKHOCTH TIPSIMOMA | TIJIOCKOCTH T

Ecrm mpsimast [ 1 TJI0CKOCTD T TIEPECEKAIOTCST, TO PACCTOSHIE MEZK LY
HUME paBHO HyJ0. Fcm ke OHU mapasuiesibHbl, TO PACCTOSTHUE OT
IPSIMOiA A0 TIJIOCKOCTH €CTh PACCTOSHIE OT JI000i TOYKH MPSMOIt 10
IUIOCKOCTH U MOZKET ObITh HaifijieHo o dopmysie (6).
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