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sue. ccnenyercs 3anada ob ONTHMATLHOM 110 OBICTPOACHCTBHIO TOP-
EpaaieHitil IMHAMAYECKH CHMMETPUYHOIO TBEPAOrO Teja ¢o cdepnic-
=7a:0. 3a[0JHEHHOR KILIKOCTHI0 00ibuI0H BAskocTH. Kpome Toro, Teno
EDABKHYIO MACCY, NPUKPETLIEHHYIO JACMITPCpOM K TOUKE Ha OCH CHM-
CTBOM YHPYroOH CBSi3M ¢ KBalpaTHuHOll auccunaumnei. Ha teepaoe
2T Majblii TOPMO3SLIMIT MOMEHT CHJ JMHCHHOTO CONPOTHBIIEHHMS
s CHIC BPALICHUCM NMPOM3BOIMTCA ¢ MOMOLIBLI0 MOMEHTA CHII, Orpa-
so moaymo. Paccmarpnsaemasi Mofenb 000DIIACT HCCTE0BAHHBIC
x {1-3, 5-7].
soBKa 3aaauyM. Ha ocHose nmoaxoaa [1, 3, 7] ypaBuenus yrnpasse-
# B [IPOEKUMAX HA OCH CBA3AHHON ¢ QUKCHPOBAHHLIM TBEPIbIM
%1 KoopAuHaT (ypasueHus JHnepa) MoryT ObITh TIPE/NCTABICHBI
4.7]

- i ! i :§ ¥
p+(.43 = A,)qr =L, +FG gr+ Spr'm, +Opr’ — ) A, p.
wo | P 6 2
+(..-4I1—A3)pr=Lq—FG pr+Sqr'o, +0qgr —iAq, (n
Adr=L —AA]SPo, + Holr—r4,r, o =p*+q°
P. g. r — NpOCKUMHM BEKTOPA abCOMOTHOH YrNOBOH CKOPOCTH

J =diag(A,4,,4;) — TeH30p HHEPIMH HEBOIMYLICHHOIO
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T IIpoexiiEn BCKTOpPa vy ABIFHMIer o
CHT Tena. Cyyrae

CIca, 4
HHOHAa ey KHHL?THLI@CKO_\E:\

MOMCHTa ey [°-
KHHeTHYeckpi MO

G=Jy -

0 MoOMm

CHT Incennaguy 1potiop-
MOMeRTy L =—3 J@ . e /. ~ Hexor
HBIH ROYDDrumeyT NponopuHoHa e

OPEIH nocTOs5-
Hpe,mo.!larae'rcx.

1. 3aBHCA UL o7 CBOHCTB cpepy,
910 donyermapre 3Hayeung

MOMeHTg YITPaBIt0 X
CHl L' orpanyyeny, Chepoii [7]

L' =bu, <1, b=b(1,G), 0<, Shed cos .
rie b — CKalispnag PyHKMS, Orpannyennay g pacemarpugaemoji 001aCTH U3pMe-
HCHHA aprymenrop I, G cornacyp YCI0BHAM (2),

Bgenenupe g (1) 0603nayeny

T8, F; O, H BbIpawarorey Hepes napamerpp;
CHCTCMBI Cite1yroumy obpazom

3 =my A d\i\* VY =gy K Bsod =\-dat

Q=BPv"474,(4, - A,), H=prPu'4

i 4.

IBHMHOR TOYKH, P paccrognue or l.[CHT‘p

-
Taa

rae m - Macca 11o;

4 Mace needopw:-

:%ﬂ, A :% Olipe-

O(Yl‘BerL".'rk\Q-Huo‘_ o

POBaHHOIT CUCTEMD] 210 Toyky Kpennenuy. IMocrosnypie o
ACOT "9acTory o

nebanui i CKOPOCTHL nx 3ATYXaHus ¢
KOCTh (konady

Keer-
Humnent YUPYToctuy; M- rco}q)(bmmeln KBaJpaTHk]HOF() TpeHHs,
Pacc.\ia‘rp;maer > i

iemiiepa, Crelys padore 3] Oss.
YI0T MOMeHT ey, 00yCoRTenn L JIBH-

— 00beMHay I510THOCTE,

KEHUCM CHITBHO Bs3Kojf Kuakocru, f

U - KHHeMaTuye.
CKHiIT koddhmimenr BA3KOCTH, P _ kodhdurmenr., onpenensemMp i hopmoii no-

(87a”) /525 (1.

0 TOpMOKCeH g Bpa-

NOCTH; una ceprueckoii HO0CTH pajnyca ¢ oy PaBen P =
Crasures 3ayayy ONTHMANLHOrO 170 GbJCTpmeﬁcmn
IUCHHH

O)=0", o(T)=g I — min,_, <1, (4)
Tpebyeres najiry ONTHMAaNLHBIA 33504 YNPaBACHUs B gy CUHTE3a
U=u(t,m),

COOTBETCTBYIONY 10 EMY TpaekTopuio w(r._ :U,m"")

u Bpems Grictpo-

JieHeTBug T = T(r‘,!m“], a TaKxe hynxuuo bennmana sana yn V=

7(r.m).
10

p—




et L' G=
THCCHIIALMY 1ip
HEROTOPSIH Moc
JICTR Cpelibl,
CHTA YIUpaBIsk

oMo ofnacry

T Hepes | iapas

/| A=H

m m "
CTBEHHOgE — =
ATHYHOTO T
1_' Q>>am.

VCIOBACHHDII|
U - KHHEMa:
MbIH (OpMO;

a’)/s2s [1].

[OPMOKCHU

H BHlE Cl-

T BpeMs Ol

=T{r.m).

321340 ONTHMAILHOTO TopMokenun. Ha ocHore tuHamMuueckoro
FEHE H HepaBeHC'L'Ba Llisapua CHHTE3 ONOTHMAJIBHOIO 110 6blCTp0-
mmaatennd iMeer Bua [7]

Ag A E
e M =—bh M =-b——, b=b(1G). 5
ex. [lomyunm cKaJsipHOC ypaBHEHHE BHAA

-#{:.G)-2G, G(1,)=G", G(T,1,,G")=0, T =T(1,.G"), (6)
V(t,G)=T(t.G).

const pelliende ypaBHCHMS U KpaeBoll 3auadu (6) 3anucbiBaeTcs
CHpEI0M

s=—1{G" +b]exp(~:u) -b], 7 =.itn[c;”i+1}f0 =1, (7)
Rt A b

~ TexylIce BpeMs npotccca Topmowernsi; T — Bpems OblcTpoaci-

1 ! @ 2 ) 5 2 2 "%
= AT AT H (G- i)+ A4S (G - 4:)} .(®)

guseTHyeckoro Momenta G 1pu 1IPOEKTHPOBAHMM HA  IUIABHBIC
4% MHEPLMH Tena NPUBOIUT K BhIpameHuro Ay =Geost, rae 0 —
wron. YpasHenue (%) 10cie TEpexoia K HEM3BECTHOH O Moxer
B BHIC
=-A ;'EA_;‘HK'Z[(GO?L+b)exp(flz)fb} sin Ocos 0 + (9)

w2 T foenlin # A s w1 0
4517 [(G%+ b)exp(-11)—b | cos’Osin® 6, 6(0)=6".

3 ] o

s2HMA OOLIHOCTH MOXKHO TIPHHATE, yro 6 (1 ) upuBaiiexuT

$(0<0°, 8< “2 ). Ecin 6" mpunHMaeT 3HaUEHNS U3 YKA3aHHOIO
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poMexyTKa, TO cepuyeckuit yroia B TpOLCCCe IBOMOLIHH BpAIIeHHIT Tako

HE BRI1ET 3a ero IPeiefibl, MOCKOIbKY 0 :U,% ~ CTAUMOHAPHbLIE TOUKH YpaB-~

sennst (9) He3aBHCHMO OT H3MeHeHHs G .
WcenedyeM MoBeicHne chEpPHUCCKOro yIiia B Mol NOMYOKPEeCTHOCTH cTa-

NOJAYHHM

56| =[50 |exp (K (1)) - (10
K(t)=—A, 47 HL? B) (G + B (1-exp(-210)) -

2637 (G + b) (1 - exp(~hn) + 7t .

pruauns 80 MoHoToHHO YOwiBacT (—H <0), a upn A, < A, (BBHITAHYTOC TENO) -

monororno Bospacraer (—H >0). 3

PaceMoTpum BTOpoit citydail 0 = 3% +80, 80<0 (0 =%). Unmeem

56| =[56°|exp(-K (1)) (1)

Mz (11) cnemyer, 4to upn A, >4, BenuuuHa o6 MOHOTOHHO BO3pacTaet,
anpu 4,< A, — MOHOTOHHO yObIBAET.

[pu A,= A4, a raKike 0" B OKPeCTHOCTH CTAIIHOHAPHKIX TOUEK MOTYT Obllh
MPMMEHCHB METOAb! BO3MyLIeHMit. llanpumep, nocie MepBoil UTEpaLnk HMEEM

BbipakeHue A 0

B(1) = 0"+ 5(1). - (12)

[f{?z ) _ TSN 21f(5h1)

S(1) = 472 4;'% 7 sin®’ cosd’ [
7 6 5

35f(47.;)+35f(3?q) 211 (2nr)
4 3 2

FTF () +b 0 |+

e B(O")=A;351 sin0"cos*0”, f(Brr)=b""(h+2G" ) (exp(-prs)-1), B=1.2....7

]’?

b

1MonapHblx Touek: B=00>0 n 9=%+09, 50 < 0. B nepsom ciyuae (6" =0} :

M3 (10) cneayer, uto ¢ poctoM ¢ npu A4.> A, (cumocHyroe TENno) Ba-

Wagar TR SR



BPAUICHHH Taks HucaeHnblii AHATH3 M BBIBOABL. 3anuiicM ypaBHenne ans yrna (0 B cre-

IPHBIC TOYKH Ypag

d0 g S .-
—=—H).7f*(t)sin0cosB+ Si " f7()cos’ Bsin 6, (13)
VOKPECTHOCTH CTs- dt '
“temyyae (65=() . N SN ; s 0 =
H=ATHA;T b, S=A7A'STh', t=—., G =—1. A=AT,
’ G T bT
(1o =iG A +l]exp(—m)—i .

Ypasrenue (13) ObL10 YHcASHHO HPOHHTEIPHPOBANLI JUIS TIPOH3BOJILHBIX
sopernix 3HaveEni G, A, 1, S u 0' = % .
Ha puc. | ucemeayercs xapakrep nosefesus QyHkouy 0 =0(t) ans anna-

sgeseckn BLITSHYTOrO Testa. Kpusbie 2, 3, 5 cootsercrsytor 3Hadcunaym G = 0.1,

HYTOC TCI10) Ba- 4 5 npu TOM BCC OocTanbibie Ge3pasmepHbie KOIPPUUUCHTE PABHEI C/IMHULLE.

YOS Teno) 0, YTO XapakTep TopefeHns QYHKIME CQepuUueckoro yria 3aBUCHT OT 10-

seescz senuunbsl G°. Ecm G° Ha nopssiok MeHblue eAnHULB, To ynkiuns G
HEMOHOTOHHBIH XapakTep, MPH 3TOM caMo M3MeHeHne cdepuueckoro yria

E EToly % :
iTveen eonnia HezHauuTenbdo. [Tpu 3HaueHusix nopsjika 1 W Bbilie, QyHKUAA eze(T)

s27CH MOHOTOHHO VOBIBAIOLIEH 1pd 3TOM, vem OOlble 3HAUeHHe G°, Tem

-
(11
- & fossuIMM TPAIMEHTOM IIPOMCXOAMT yObiBanHe, B 3THX pacucTHBIX ciaydasx 0
HO BO3paggaer. - ¥peMUTON K HEKOTOPOMY HIPENC/ibHOMY 3HAYEHUIO.
“r Ty (9
ICK MOTVT ObITh o |
- 2 1|
CPALUNH uMecMm 1
DTN Theerviduds fes i ne Er et ...3__|
S !
Fa 06 4
(12) %o i
05 N :
- PR E
(DA h e 5 ‘
3 |
E a3 y g : + ]
= X o 3 0.0 0.2 0.4 16 0.8 LB S
P T | :
o S 2 5
[ Puc. |
Takum 00pa3oM. aHATUTHUCCKH M UMCICHHO MCCIENOBAHA 3ajlava CMHTC3A
=12 7 ; is i _
P=1L2.,..7" © saTMMalbHOM CTa0MIM3aLMK BPalieHHH THHAMHUUYECKH CUMMETPHUHOIO I'HpocTaTd
13
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3 COHpOTHBASIOWEIiCS cpene. B pamMkax acHMITOTHYECKOIO M0IX04a olpeneel
ylpaBieHue, BpeMst OblcTpodeHcTBUA ((DyHKLMS bennmana) v chepuueck:
Yo 6(T) , YCTaHOBJICHBI KAYECTBEHHbBIE CBOHCTRA ONTHMAILHOFO JBHIKCHHUS.
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