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QBN BUJ PEBONLBEHTHAIX KPUBBIX MEXAHU3MOB
PAMOYHOI'O TAIA

Crpamani seobxizai Ta poctaTi ymosn Toro, mod kpasa §yna peBO/ILBEHTOI0 JeUKOr0 Me-
1amizMy PaModHCrD Tauy. [insz aei po3s’IiaHa 3a4a%a CHETLIY.

Hapsny ¢ Xy/nauKkOBBIMH MEXZHH3MaMH, HMEIOIHMH TUIOCKHE H POTMKOBBIE TOJI-
KATeH, B COBPEMEHHOM MAlIHHOCTPOEHHU BAXHYIO POJb HIPAIOT KYAaukOBbIC MEXa-
HHM3MBI PaMOYHOrC THNA, o6Nanaoulye PsaOM HOCTOHHCTB, OCHOBHOE H3 KOTOPAIX CO-
CTOHMT B TOM, YTO OHH YCTOHYHMBbI H HAIEKHbI [IPH MePerpy3kax H BHELIHHX BO3AEHCTBH-
sx. KpoMe TOro, Ky/Ia4KOBbI€ MEXAHH3Mbl PAMOYHOrO THMA MO3BOJAIOT OCYMIECTRIATS
IBHXEHHE 110 PEBOILBEHTHBIM KPHBbIM, TO €CTh KPHBLIM, 00pasyeMbIM IBIOKEHHEM TOU-
KM, ECTKO 3aKPErUIeHHOH C PAMKOH WIH JHCKOM KyJauka rpH G YHKUHOHHPOBAHHH Me-
XaHH3Ma.

Tipc6neMible BOMPOCH TEOPHH MAIIMH ¥ MEXaHH3MOB MPHHATO pa30uBaTh Ha ABa
KJIaCcca — 3aNauy AHAJH3a M 3a1auK cuHTe3a [lepBble CBA3aHBI C HCCIIENOBAHHEM PalNHY-
HBIX X3PAKTEePHCTHK KOHKDETHBIX MEXaHH3MOB. B Haurem Ciydae rnon TakoBOH Oynem
MOHYMATL OMHCAHHE M HWCCJENOBAHHE CBOHCTB PEBONBBEHTHBIX KPHBBIX MEXAHH3MOB
PaMOMHOrC THNA. 3a73aya CHHTE3a B IHPOKOM CMBIC/IE COCTOHT B KOHCTPYHPOBAHHM Me-
XaHH3MA C HArepeN 3aNaHHbIMU CBOHCTBaMH. B nanHOM paboTe Kak 3anaya CHHTE3a pac-
CMaTpHBaeTCs KOHCTPYHPOBAHHE MEXAHH3Ma C Harepen 3aNaHHOH pesonsBeHTOH. Ecnu
33]ja4a AHAITH3a PEBONBBEHTHLIX KPHBbLIX ABJIAETCA OTHOCHTEJIBHO NPOCTOl H AETAIBHO
HccnenoBaHHoi (cM., Harp., [1; 2]), To 3anaya cuHTe3a H3y4eHa HEJOCTATOTHO.
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[image: image2.jpg]Onpenenenns. J[na 3aMxHyTOH OrpaHHYeHHOH xpuBo# I kakaplii BEKTOp ¥ ompe-
ZIeJISET ONMMCAHHBIA BOKPYr I MpAMOYroNbHHK CO CTOPOHAMM, NapajUIebHBIMH H Iep-
NeHAHKyJ/SpHBIMH #. Eci ans mo6oro HanpaeneHus # (COOTBETCTBEHHO YIJIa @ MEXIY
BEKTOPOM X H INOJIOKHTE/HHBIM HanpasieHueM ocH OX) npaMoyrosbHHK (peBpamaeTcs
B KBaIpaT CO CTOPOHOH d, TO COOTBETCTBYIOUIYIO KPHBYIO Ha3bIBAaIOT KPHBOH paBHOI
mHpHHL d.

Bynem Bpamarts xpuBYIO I” paBHO# WHpHHE! d BOKPYT NMPOH3BOJILHOH ToukH M*,
BBIOpaHHOH Ha HenomsmwxHO#A mnockocTH. IIpH 3ToM ang kaxnmoro yria nosopora @
HaiileTcs KBapaT, OMMMCaHHBIA BOKPYT I', CO CTOpCHaMH, MapanielbHbBIMH KOOPIAHAT-
HBIM OCAM, H JUHHaMH CTOpOH d. C KakIhIM TakMM KBagpaTOM CBSCKeM TIOMBHIKHYIO
TUIOCKOCTB, Ha KOTOPO# €ro BepIIHHbI HMEIOT KoopaHHaTs (+d/2,+d/2).

Jna xaxaoro ¢uxcupoBaHHOro @ depes (x(9),y(9)). 0603HaAYHMM KOOPAHHATHI TOY-
KH, HMeIOlleH B MOMBINKHOH TUIOCKOCTH KOOPAMHATHL (Xo,Yo). [lna Bcex ¢e{0,2n] reo-
MeTpudecKoe MecTo acex Touek M(x(@),y(p)) Ha HenoABHXHOI TUIOCKOCTH GyAeM Hasbi-
Bats R-pesomssenToit R(I,M®,0) (oM. puc. 1).

o Pnc. 1

3adpuxcupyeM Ha ruccxocTd kBaapar ABCD co croposoli, pasHoii d, u uepes ¢
0003HauHM YT'OJ1 HAKJIOHA BeKTopa AB Kk nonoxuTeabHOMY HampasieHu:o ocH OX. by-
IEM TOBOPHTb, 4TO AAHHOMY KBaZpaTy COOTBETCTBYET Hanpasnesse ¢. na moboit
rnagxoii xpuBoii I' paBHOMH MWHPHHBI d CYIMECTBYET OAHH H TOILKO OOWH KBAIpaT CO CTO-
pouoit d 1 HanpaBieHHeM ¢, OMUCaHHbIH BOKpYT xpHBOH I'. C kakIbiM TakHM KBaz#pa-
TOM CBSDKEM IUIOCKOCTb (TOXBHIKHYIO IUIOCKOCTB), VIS KOTOPO BEPIIHHBLI 3TOT0 KBagpa-
Ta HMEOT KoopauHarel (+d/2, +d/2). [na xaxmoro ¢ 3adHKCHpyeM Ha TIOABHIKHOMH
rwiockocti Toaky M (x(9), y (¢)). Ilpu Bcex pe[0,2n] reomerprdeckoe MecTO Todek M
(x(9), y (9)) Ha HernOABHXKHOH TUIOCKOCTH 6yneu Ha3b(BaTh I-PEBOJILBEHTON M 0003Ha-

qats 1 (T, ¢) (cM. pHc. 2).
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[image: image3.jpg]BBegneM eme noHsTHE P-peBONIbBEHTHI. BriGepeM NMPOH3BOIBLHYIO TOUKY Ha IUIOC-
KOCTH (BHMI PEBOJILBEHTH! OT BhISOpAa 3TOH TOYKH He 3aBHCHT) H MOBEpHeM KpHBYIO I’
pasHoit mupHHB d BOKPYT 3T0# ToukH Ha yron ¢. Eciu Iy — pesynbrar 37T0r0 NOBOPOTA,
TO aiA moboro ¢ HaHOeTCs TaKOH BEKTOP 4, UTO KpHBas ‘l“.,+a 6yner BrnHMcaHa B KBagpar
¢ BepmMHaMM B Toukax (1d/2, +d/2).

Puc. 2

C xaxnoi xpuBoii I'p+a CBAXKEM IUIOCKOCTS (NMOABHXKHYIO IUIOCKOCTB) H TOUKY
M (X0, Yo) Ha NOOBHKHOK MIOCKOCTH. KOOPOMHATHI 3TOit TOUKH HAa HEIOXBHXKHOMH ILIOC-
KOCTH 0603#aunM (X (), vy (9)). [t BCeX @ reoMeTPHYECKOE MECTO 3THX TOYEK Ha He-
MOABHXKHOMN TUTOCKOCTH OyneM Ha3biBaTh P- peBonsBeHTol p (IN) xprBoi I

Hycts xnaccel KpHBRIX M (@, ¥m, Lm) H wiacc 2n-MEPHOOHYECKHX KyCOYHO-
auddepenuupyemsx T (@, ¥a, Lm) Te Xxe, 9To ¥ 3 pafore [5]. B [4] momyuena
crenyowas -

Teopema A. Kpusas I'(8) nexxur B knacce M (©,,'¥p,Ln) TOTA2 H TONBKO TOTHA,

KOTIa OHA MPEACTaBHMA B BHAE

_r(e,q>)={ 8(p)sin ?(«p)foscp, _ M
O(¢)cos p—0'(¢)sin g,
rae dyukims 6(p) nexur B kinacce T(On,¥m,Ln).

Ipu 31oMm 6(¢) ects onopHas dyHkums xkpusoit I'(p). B wacTHOCTH, ecsn 3aMKHY-
Tas xpuBad I rmankad ¥ CTporo BbIMyKIas (4TO 0COOGEHHO BaXKHO 1A TEXHHYECKHX NPH-
JIOXeHHIt), mosryuaem Sosnee nmpocroe

Caeacreue. s Toro uroOs! xpuBas I” GbUta rnankas M CTpoOro BhiTykiias, Heob-
XOOHMO H JOCTATOUHO, 4T00K! OHA Gbuia npencrasuma B Buze (1), rae 6(¢p) ects rnankas
2n-nepuomaeckas GyHkimA, Takas 9T0 6"(¢p) CymecTByer NOITH BCIOAY HA MepHOAE H
IPH 3TOM MOYTH BCIOAY BLITOJIHAETCS HEPABEHCTBO . ‘

8(p)+0"(¢)>0 (pe[0,2x]). @
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[image: image4.jpg]B [4] ycranoBneHbt HEKOTOphI€ CBOMCTBA BBUTYIJITHIX KPHMBBIX, B HaCTHOCTH:
1. KacaremsHast kpusoit I' B Touxe I'() omucniBaercs ypaBHenueMm

. xsin @ - y cos ¢+(¢)=0.
2Nyers I'; - Bremmss e->ksumucranta xpusoit I' (cMm. [3]), Torna
I'; (8,9)=T(6+,@) rpu mobom p>0.

3.Ecru 8(@)=01(p)xusin @-yocos @, To x(8,9)=x(81,9)-xo, Y(6.9)=y(01,9)-Yo.
4.JIro6ax seiTyknas xpusas (@) pasHo# mupunn d npencrasuMa B sHze (1), roe

$yrHxums 6(¢p) yrornersopser ycNoBHIO (2) H HMEET Cexyiomee paiokeHHe B pan Dy-

pee: »
9(?)' =T Zau—| °°5((2k lb + Pa- 1) (3)

k=1

O6muii Bua R-penonnsenthi. Hosepneu kpuByio I' paBHO# mupunti d Ha
yron y Bokpyr ToukH M*(x*,y*), Toraa BepimuHLl XBanpaTa O CTOPOHAMH, NAPAIIETS-
HBLIMH XOOPIHHATHRIM OCsM, OyIoyT HMeTh B
x, —~19(«p<z—;'r/2)<&-x“sin:;:»~1—y"c.:oscp,~ @
Y4 8lp)+x*cosp - y*sin g,
HTA

Ha menoxsixkHO# rutocxoctd depes O (0,0) oSosHaumm Haqano KOODMHAT, a 9e-
pes i, j — eptui. Iycs (x°(9),y%(9)) KOOPAMHATHI Ha4aia KOOPAHHAT NOABHXKHOH ILIOC-
KOCTH OTHOCHTEJILHO HETONABHKHOH. Toraa Oyner uMeTh MECTO COOTHOIMEHHE

x, 9(ﬂ/2)—y‘—6(¢+;r/2)+x*sin¢+y*cos¢,
- - 6(0)-x*+8(p)- y *sin p + x * cosg.

L4

3ameuqad, ITO OPTH MOXBHXKHOH H HETIOHBHKHOM IUIOCKOCTE COBMAZAIOT, OTCIONA
MONy4aeM, 9TO JUIS KKAOr0 (HKCHPOBAHHOrO yTia @ TOYKA R-peBONLBEHTHI
R (T'M*,p), obpasyemoii Toukoit My (xo,Yo), OpenesseTcs paBeHCTBAMH

x(p) [x, +6(r/2)-y*-6(p +7r/2)+(x“sin¢+y*cos¢;
¥p) ~6(0)-x*+6(p)- y*sinp + x* cos p.

Tax xax I' ects xpuBadt paBHO# MHPHHBI, TO A €€ ONOPHON yHKIH O (p) yc-
NioBHe (3) SKBHBAJIEHTHO YCIOBHIO

B(@)+0(¢+my=d. . 6)

B cBot0 ouepems, Henomesya pamst Pyphe, HETPYIHO OKA3aTH, 9TO AIE TOrO YTO-
61 BRINOMHANOCH ycoBHe (6), HeOGXOOHMO M IOCTAaTOTHO, YTOOK bynianps 0 (¢), 6uina
NpenCTaBHMA B BHAE

)




[image: image5.jpg]0p)=2+ 7@~ fo+m,

rae f{gp) 2n-nepuonuuecxas pyrams. Orcrona u U3 cooTHoweHHs (5) cnexyer, 9410 s
mo0oii xpuBoit paBHo# mupusxsl I” Bce ee pesonbeentsl R(I,M™*,¢) umeror Bun

{x(«») _ {xo ~y*=f@i2)+ f6r12)- flp+712)- flp+3m/2)+x*sinp+y*cos,
() Yo—x*=fO)+ f(m)+ f(@) - f(x+p)—y*sinp +x*cosp,
rae f{¢) ects 2% -nepuogHuecxas PyHkuMA, Takas 94TO

| d2H(@)-fIrHe) () (nHp)>0.

Orciona caexyer, aro ecm x Qynxumu 8 (@) NpubaBHTL KOHCTAaHTY, TO PEBONILBEHTA
CMeCTHTCE Ha (HKCHpOBaHHBIH BexTop. B cBi3sM ¢ 3THM pnocraroyHo usyuars R-
peBOUIbBEHTHI, cOpa3oBaHHbie KAKOH-TMG0 PHKCHPOBAHHON TOYKOH, HAPHUMED LIEHTPOM
kBagpara. Taxum o6pa3zoM, Mbl MPHULTH K ClAeAyoowmeMy yTeepxaeHuo: Jliobas R- pe-
BOJIbBEHTA KPHBOI1 PaBHOI IIHPHHBI HMEET BHJ

{x(¢)'={A+f(¢+ﬂ/2)-f(¢-7r/2)
»o) B+ flo)- flo +7),

rae f{¢) — 2n-niepuonnuecxas dyuxus; A, B — npoussonsHbie nocrosHubie. Ectect-
BeHHO, ecid kpuBad I rnagxas, o ¢yHkuns f Syner asakmm HenpepuisHo auddepeH-
HpyeMa 4 Haobopot. Ilokakem, dro mna moboit xpusoit suaa (1) (¢ ycnosusmu raaa-
KOCTH Ha ¢ym<muo f) M0%aH0 NOCTPOUTL PAMOUYHBIH MEXAHH3M, JUIS KOTOPOro 3Ta KpH-
Bas Gyzer R-pesomssenToii. [elicTBHTebHO, BhiGepem

, 6(p)=d/2+R¢)-f(n+g), 8)
rae d — mo6oe THCII0, YAORIETBOPSIOIEE YCIOBHIO ‘

@2 -2(Rp)-f{m+o)+'(@)-£'(n+p)).

M

Nycms
@ =5 [ 7@)cosedo. b= [ rlp)singip

- niepBbie koad)cbuuueﬂnl Dypve dpynxunu f{p). Hepes M* o6o3naunm TouKy ¢ KOOp-
OuHatamu x*=-2a,, y*=2b,. Kpome TOr0, TOUKY Mo(xo,¥0) OTIpEReTM COOTHOLI EHHIMH

{xo ={A+y*+f(7r/2)—f(37r/2),
% | B+x*+70)-7(z)

KonTyp xynauxa omucsiBaeTcs paBeHCTBAMH (1), rane O (@) onpenenserca paBeHCTBa-
mH (8). BoibHpas B kauecTBe TOUKH BpaiieHus M* Touky ¢ xoopmuHaTams (-2a;, 2by) u

©)




[image: image6.jpg]xOOpAHHATH! ofpasyromeii TouxH My 43 paBeHcTB (9), NOIYYHM pemeHHe 3aa4H CHH-
Te3a. 3aMeTHM, 9TO 3TO PeIleHHE He eIHHCTBEHHO, CYLIECTBYET CEeMEHCTBO KPHBBIX (KO-
TOpBIE SBJAIOTCA IKBHIHCTAHTAMH IDYT Lns Ipyra), nopoxmaxonmx OmHY H Ty Xe pe-
BOJIbBEHTY. .

Ha npaxTuxe, Xak 7PaBHIC, BEICHPAIOT MEXAHHIM ¢ MHHHMAIbHLIMH (WM Gimds-
KHMH K MMHMMAJIbHEIM) rabapHTaMu, Ui 9€ro JOCTATOYHO BhiOpars mapaMeTp d H3 yc-
JIOBHS

| d=2 max lfr +9)- o)+ S +9)-7"0} :

3ameruM, 9TO, HCcnenyd xpusbie Buaa (1), Mbl H3ydaeM ace R-pesomssestel. Ha mpaxk-
THKe NPOGUIH KyJaUKOB, KaK MPABHJIO, OMHCHIBAIOTCA TIANKO CKIESHHBIMH XYTaMH OK-
PYXHOCTEH. B MareMaTHKe 3TOMY TIOHATHIO COCTBETCTBYST- TEPMMH "IYroBOH CruiafiH”.
FCTecTBEHHO BOIHHKAST 3a/[a4a O BUJE H CBONCTBAX PEBOJL3EHTH B CIyUae, KOraa Kpa-
Baz I 3amaerca B suae Ayrosoro crunaiiHa IlepefineM K TOUHBIM GOPMYJIHPOBKAM.
Inanxyio 6es camonepeceyennii kpusylo I'w(@) Oynem Hase®ars ZyroBhIM CIUIAHHOM
MUHHMAITBHOrO nedexra, eCIH OHAa COCTOMT H3 N AYT CKPYXKHOCTEH. PaccMOTpHM pas-
Suexe mnepuona A.={®i} 7, TAe @=ni/2n. TPHrOHOMETPHHEECKUM CIUIAHHOM MHHH-
Manssors aedexta o pazbuemnno A, SyneM HashiBaTs HENPEDPHLIBHYIO BMECTS C 28 Mpo-
H3BOMHOH  2R-TIEPUOMMUYECKYI0 OYHKIMIO, KOTOPas H2 XBKIOM H3 {IPOMEXYTKOB
[, 1] (3=0,1,...,n-1) umeeT BUA

‘ s(@F= Ai1ntBicesing+Ciiincose,

roe Aisyz, Biiz B Ciryp — HEKOTOPBIC KOHCTAHTHI.
B [4] noxasano cnenyromee
YrBep=neaune 1. JlioGoii xyrosoii crunaiin MuHmMansHoro gedexra (A, 9) npen-

CT2BHM B BHIE
YA )= g’xié..,év)___{- 8(a,.p)sinp - 6'(4,,p)cos,
T ,.e) | 6(2,.9)cos9-8(4,,p)sin p,
rJie TPHrOHOMETpHuecKHit crutaiin 8(A,) Takoit, 4T0 Ai12>0 (i=0,1,...,n-1).
IMapaMeTpnl OyroBOro ¥ TPHIOHOMETPHYECKOro CIUIAHHOB onpenenmo*rcx B3aHMHO
QIHO3HATHO, TO €CTh SCiH At QE[®;,Pir1] TPUrOHOMETPHYUECKHIT cTinaiiH B(A,, @) HMeeT
BHZ

(10)

5(¢)=Ai+ 12+Bis msincp+ Ci+ 12COSQ,

10 xpHBas ['(A,,®) cosnanaer ¢ Ayrofi OKPYKHOCTH PamMyCcOM A+ H LIEHTPOM B TOYKE
Mis12(-Bivin,Cie12) ¥ PACTBOPOM UEHTPANBHOIO yrna [Qitn/2,@i1+1/2] (i=0,1,...,0-1) u
HaoBopor. Kpusyo I'y(p) OymeM HaseiBaTs C-CruIaHHOM MHHHMATLHOIO fedexTa, eciH
OHa COCTOHT H3 N INTANKO CKJIEEHHBIX QYT KPHBHIX BTOPOr0 NOPAAKA.

CnpaBepmeo cliexyiomes

Visepxaense 2. PesoasBeHTOR MoGOro Qyroeoro CruiaiiHa MHHHMATLHOTO Aedex-
1a ects C-crunaity mutrmMansHoro pedexra ITapamerps: ayrosoro u C-crnmaiHoOB ompe-

- 57




[image: image7.jpg]GHMKCHPOBAHHOIO YTJIa ¢ TO4Ka r-peosibBeHTH 1{I,) Onpenensercs COOTHOMEHHAMH

{x(cv) } {(xo +6(x 12))cosg - (y, - 6(0))sin ¢ - {p)sin ¢ - 6(p + 7 /2) cosg,

Ho) (= +6(x/2))sin @ + (v, ~6(0))cos g + blp)cosp — B(p + 7/ 2)sin p.

Orciona H u3 (6) caenyer, 9To Wik oGO KPHBOIA paBHOI nmpmm I' Bce ee peoss-

BEHTH r(l',cp) HMEIOT BUI

(x, + f(w/12)~ fGr/2))cosp - (v, - £(0)+ f(x))sin g -

o) 1 (fl@)- fx +o)sing - (flp +7/2)- flp +37/2))cosg,

{y(¢)=< (:'co + f(zr/2)— f(3:r/2))sin P+ (yo —f(0)+ f(zt))cos¢: +
+(fl)- 7@+ p))cosp - (flp + 7 /2)- flp + 37/ 2))sin .

rne  fl¢) ecrs 2rm-mepuonmdeckas Qymkma Takad, wro d/2+f{g)-f{n+e)+'(p)-
-f'(n+¢)>0. [IpoBons paccykneHus, aHANOTHYHBIE MPUBENEHHBIM BhIIIE, NIONYYaEM

Yreepmaenne 3. g Toro 4robsi xpuBas (@) ObUta r -peBOILBEHTOMH, HeoO6Xo-
JHMO H JOCTaTOYHO, 9TO0K OHA HMeNa BHA

{x(q:)_{Acosq: ~ Bsin g - q(p)sin ¢ — qlp + 7 /2)cosp,
yp) |Asing +Bsing +g(p)cosp —qlp + 7/ 2)sin g,

- rae g(@)=f{(¢)-f{n+y); {¢) - 27 -nepHomuueckas PpyHkumg; A, B - nocTosmube.
PaccMOTpHM pelleHne 3anaud CHHTe3a I- peBONbBEeHTH. OnpenemuM dyHKIno

~ 6(yp) paBeHcTsoM (8). 3anamuM xoOpIMHATH! TOUKH M,

{xo _ {A— f@/2)+ fGr/2),
B+/(0)= f(x)

Yo

Torna (I, Mo,9)=1(®), aT0 ¥ pemaer 3anady CHHTe3a. 3aMETHM, YTO r-DEBQJILBEHTA JIIO-
foro myrosoro crnafina MHHHManNbLHOrO nedexta ects C-CrUIaifHOM MHHHMAIBLHOrO He-
¢exra ITapamerpst myrosoro u C-CrunaiiHOB OnpenessioTca B3aHMHO OAHO3HAYHO, TO
€CTb eClH WIA Q&€ [P;,Piv1] kpuBas (A, ) COBANAET C AYToOil OKPYKHOCTH PAIHYCOM
Aiiin ¢ ueHTpoM B T04Ke Miv12(-Biv12,Civi2) ¥ pacTBOpoM uenTpambHOro yria
[oitn/2,@i1 /2] (1=0,1,...,n-1), To xpuBass R(I'(A,),0,) ans @e[q;, @i} coBnanaer c
HYTOif KPHBOH BTOPOrO IIOPSIKA H ONPEAeseTCS PABEHCTBAMH

{x(¢)___ {‘ B t (xo +B, )c°s¢ - (yo - Cm»uz)sm Ps
)’(¢) R P +(xo +B,m,,2)sin¢p +(}'o ._Cn»uz)cos?’-

O6mmuii Baa p-peBoTHBEHTHL. AHATOHYHO MPERBIAYINEMY JOKAa3bIBACTCH, UTO Na-
paMeTpHYecxoe YpasHeHHE PeBOJIbBEHTEI, 0OPa3OBAHHON BIDKeHHeM ToukH Mo(Xo,¥0),
Gyner umMeTs BHI
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[image: image8.jpg]{x@)_{xo cos@ +y,sing +8(p +1/2)-0(x/2),
o) ~ X, sin @ + y, cos @ - 8(p) + 6(0)

Kpome Toro, s Toro robbl KpHBas 6bUTa p-peBOTLBEHTOM, HEOGXOIMMO M IOCTa-
TOYHO, YTOOBI OHA OMHCHIBANACH YPABHEHUSMH

{X(¢)=.{f(¢ +m12)- flp-n/2)
¥e) @)~ flz +o)

rae f{¢) srnserca 27 -nepuoaHdecxoi QyHKLIHEHH.
Ina pemenns 3anavH CHHTE3a NOCTPOMM OMOPHYIO dyxiamio O no dopmynam (8)
H ecnn ap,b) — nepeeie x03d¢uumenTsr Pypre dyHkunu (@), To koopaHHATHL 06pa-
syromeii Touxn My onpenenfioTcs paBeHCTBaMu Xo=-2a;, Yo=2b;.
3ameuanue. SICHO, 9TO C TOYHOCTBIO A0 MAPAIUIEALHOIO CHBHIa MHOXECTBA BCeX R-
PEBOJILBEHT H P- PEBQJILBEHT COBNANAIOT.
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