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3AJAHUE U UCCJIEJIOBAHUE KPUBBIX OJHOI'O OTHOILIEHUSA
B TOYEYHOM INPEJACTABJIEHUA

Ocoboe MecTO B TEXHHYECKMX MNPUIOKEHUSX 3aHUMAIOT KPUBBIE OIHOTO

OTHOILIEHUS B TOUEYHOM MpejcTaBieHud [1,2]:

— OTHU KpHBbIE 00JaJar0T YIpaBsieMOl THOKOCTIO, YTO BaXKHO /ISl KOHCTPYKTO-
pa KpUBOJIMHEHHBIX QopM;

— OHM MOTYT ONPEAENATbCA CUCTEMOM JIMHEHHBIX TOUYEUYHBIX YpaBHEHMH, KOTO-
pBI€ MPEICTABISAIOTCS MPOCTHIM T'€OMETPUUYECKUM U BBIYHCIHUTEIBHBIM aJIrO-
pUTMOM;

— MCKJIFOYEHUEM BCIIOMOTATENIBHBIX TOYEK JIETKO MOJYYUTh TOYEUHOE UX ypaB-
HEHHUE.

Cpenu Takux KpHUBBIX HaXOJATCS KpUBbIe BUa besbe, CBOMCTBA KOTOPBIX J0C-
TaTOYHO IOJHO M3yuyeHbl. IIpuBeneM reoMeTpuyecKuii U BBIYMCIUTENBHBINA ajIro-
PHUTMBI HEKOTOPBIX U3 KPHUBHIX BHAA be3be (BTOpOro u TpeThero mopsjka) Ajist To-
0, 4YTOOBI TTy0Ke YSCHUTD CYIIECTBO IIpeUIaraéMbIX HAMH K 3a/IaHHIO M HCCIIeI0-
BaHUIO KPUBBIX.

3amaauM UX He TPaJUIMOHHO, Yyepe3 JoMaHylo bepHITelHa ¢ MOMOIIBIO BEK-
TOpPOB, a TOYEYHO, KAK KPUBBIE OMHOTO OTHOIIECHUS.

Kpugsas Be3be BTOporo nopsiaka.

DTa KpuBas NpeJcTasiser coboit nyry AB C
napabonsl Broporo nopsiaka (puc.l). Omnpenenum 0
ee MapaMeTpoM HHBAPHAHTHBIM OTHOCHTEIHHO
napaiebHOro MPOSUPOBAHUSL: Pz

‘= AP _ cQo _ PM ' A B
AC CB PQ PucyHoxk 1- ITapaGomna

HpI/IMeHHH anre6pa1/1qec1<1/1e I[eﬁCTBPIH C TOYKaMu:
AP _C-0 _P-M
- - - b
A-C C-B P-0
MOJYYHUM KPUBYIO, 3aITaHHYIO CHUCTEMOH TpEX JIMHEWHBIX TOYEUHBIX ypaBHeHPIﬁZ

P=At+Ct,Q=Ct+Bt , M =Pt +Qt, rtnet =1-t.

Uckimrouas MPOMECIKYTOUYHBIC TOYKHU P,Q, MNOJYdYUM TOYCYHOC YpPAaBHCHUC AYI'U

AB napaGomnsr:
M = AT +2CHt + Bt*, e 0<¢r<1. (1)
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Kpugsas Be3be TpeThero nopsiaka.
Takast kpuBasi TpaJMIMOHHO Ha3bIBaseTcsl MpocTo KpuBaod besbe 0e3
yKka3zaHus nopsaka. Ee ompenenum TOuedHO, Kak KPUBYIO OJHOI'O OTHOLICHHUS B

cucreme 4ersipex Touek AB B, B (puc.2):
. AK, _ B K, _ B,K, _ K,P _ K,Q _ PM
AB, BB, BB KK, KK, PQ
Dta KpHBas anreOpoil TOYEK OMpemes-

€Tcsl CHUCTEMON MHIECTH JIMHEWHBIX TOYEYHBIX
YpaBHEHHH:

K, = At + B¢, K, =Bt +Bt,
K,=B,t +Bt, P=Kt+K,t,
O=K,t +Kit, M =Pt +0Qt.

Pucynok 2 — Kpusast be3be

Uckmouas Benomorarensusie oukn K, K, K5, P,Q, nonyanm toueu-

noe ypasnenne ayru A B xpusoii Besbe Tperbero mopsxa:

M = AT’ +3B1°t+31t° + B, e 0<¢<1. )
Jlerko Bunets, uto kpusas (1) B cummnekce ABC npucyrtctByer B anroput™me
(puc.2) B cummiekcax AB,B, u B,B,B ¢ texymumu toukamun P u Q. Moxso
crenath BBIBOA, uto Touku P u (J mBuwxkyres mo mapabosaMm BTOPOTO TOpsIKa

pacnonoxeHHsM B wiockoctsix AB B, u B,B,B , obpasys toukoit M mapabo-
JIy TPETHETO MOPSIIKA.

JomonnurensHast kpusas 1.
HckmouuMm w3 rpadUyueckoro ajiro-

purma (puc.2) 3seHo K, K, monyunm Hosyro

KPUBYIO TISTH 3BEHBEB (pUC.3):

K, = At + B¢, K,=Bt +Bt,
K, =B,7 +Bt, P=KT+Kyt,

- Pucynok 3 — JlonoaHuTeNbHas
M =Pt +K3t. kpuBas 1

AHAJIOTUYHO TPEABIYIIUM aJreOpandecKuM MpeoOpa3oBaHUsIM I KPUBBIX IIa-
pabonm BTOPOrO ¥ TPEThErO TOPSJKA, HCKIIOYas IMPOMEKYTOUYHBIC TOYKU

K,,K,,K,, P, nonyunm toueunoe ypaBHeHHE JOIOIHATEILHON KPUBOii 1:

M = AT’ +2Btt> + B,it(t +1)+ Bt’. 3)



OnpenuM cBOWCTBa NpeioxkeHHoi kpuBoii (3). [Ipexae Bcero, OoTMETHM, YTO 3TO
KpHBas TPEThEro Topsjka (mpu Touke A — TapameTp HaXOAMTCS B TPEThEH CTe-
nenn). [pu t =0 —> M = A, 4o o3Hayaer, 4To KpHBas MPOXOIMT YEPE3 TOUKY
A npu t=0. Janee, mpu t =1—> M = B, cnenoparensHo, MBI UMeeM AYTY

AB mpu 0 <¢ <1. Ecnu BeAETUTS IOACUMILIEKC ABIB2 (puc.3), To cornacHo

npeasiayemMy (puc.2) , Touka P neuxercs mo napabore:
P=A7" +2BIE‘+BZZ‘2, rne 0<¢<1.
B kpusoit besbe (2) (puc.2) AB, u BB, sBusworcs kacaTenbHbIMU B

toukax A u B . IIposepum »tu cBoiicTBa mns Hameil ayru (3) (puc.3) a1s yero
OMpeIeNIiM POU3BOHYIO €€

M+M = AT’ -30%)+2B,(f1> +1° - 21t) +
+B, (1 + 1t —t* +2(f —t+1)+B(t* +21).
Ipu ¢ =0 nonyyaem TOUKY, He TIPMHAIEKAILYIO PIMOM ABl ,anpu t =1 no-

JIyda€M TOYKY Ha HpHMOfI BB2 . ):[enaeM BBIBOJ, YTO KpUBasA UMCCT KAaCATCIbHYIO

BB, Btouke B .

Yr1Bepaenue. [Ipeonooicennas nHamu Kpusas (3) 00HO020 OMHOUEHUs ¢ paghuye-
cKum aneopummom (puc.3) seuiemcs, 8 obujem ciyuae, Kpugol mpemvezo nopsio-

Ka, 0605KOU KPUBU3HbL, npoxodum uepes modxKu A u B u umeem KacameibHyo

BBz 8 mouke B .

Ecmu touku A, B R Bl R B2 MIPUHAJISKAT TIOCKOCTH, TO KpuBas (3) Oy-

JIET IIOCKOH.
JomonnurensHast kpusas 2.

Uckmounm u3 rpadudeckoro anropurma (puc.3) 3seno K, K, mepeo6o-
3HAYUM TOYKH, MOJyYMM HOBYKO KPUBYIO U3 TpeX 3BeHbeB (puc.4). B cumuiekce
ABCD onpenenuM KpuByro CHCTEMOIt JIMHEHHBIX TOUEUHBIX YPaBHEHHUIA:

P=B-Ap+A4;0=(D-C)y+C; M =(Q—-P)t+P.
[oncraBum 3HaveHust MpoMexkyTounbix Touek P,(J B mocnennee nuHelHOE
ypaBHEHHE:

M=(Q-P)+P=[(D-C)t+C—(B-A)t—Alt+(B-A)+A=
= A0 -2t +1*)+ B(t—t*)+C(t—1t>)+ Dt* = At > + Bt + Ctt + D¢’
[omy4ynnu KpUBYIO C TOUYEUHBIM YPABHEHUEM:

M = At? +(B+C)tt+ Dt*. 4)



Hccnenyem xpusyio (4). Ilpu ¢ =0 —> M = A, cnenopatensHo, kpuBas mpoxo-
qut uepes Touky A . JHanee, t=1—>M =D, 1.e. ypaBHenue npu t € [0,1]

onpenensier nyry AD . OnpenenuM TpeThi0 TOUKY, Y€pE3 KOTOPYK MPOXOIUT

1 _A+B+C+D

KpuBas mpu [ :E: T . CnenoBatenbHO, KpHUBas MPOXOJUT

uepes neHTp Tsxectn Terpasapa ABCD .
PaccMOTpUM oMpeieNuTe b YeTBEPTOro MOps/IKa:

[T
1 0 0 1 n rort
1 1 1 |=—=|1 0 0/=0.
- = =1 4
4 4 4 111
0 0 0 1 D
Orcrozia cienyer, 4To UcciaenyeMas KpuBast PrcyHoK 4 -
wiockas (mpuHatexut mwiockoctu ADT). JlononxuTtenbHas kpusas 2

YrBepaxnenne. Ckpewusarowuecs ompesiu ABu DC epaduueckum anzo-
pummom (puc.4) nopodcoarom dy2y niocKou Kpueou AD 8Mopoco NOpsioKa, npo-

xoosuyeii uepes yenmp maxcecmu mempasopa ABCD .

Hamu npennoxxenst aBe kpussie (3), (4), onpeneneHbl UX CBOMCTBA, 1aHBI
UX TOYEUHBIE YPaBHEHUs], YTO MO3BOJISIET UX HMCIIONH30BAaHHE B MHOTOIApaMeETpH-
4eCKOM HMPOCTPaHCTBE.
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