JIEKIT S 28
TEOPEMA HETEP

Panee B manHOM Kypce paccMaTpHBAaJICA BOIPOC 3aMEHbI IIEPEMEHHBIX B ypaBHeHUH Jlarpas-
ZKa. BBI.HO IIOKa3aHO, 9TO 3aM€Hy MOXKHO OCYIIEeCTBUTDL, €CJIN BOCIIOJIb30BATbCA ITPUHIITUIIOM
lavuasrona — OcTporpaickoro.

Paccmotpum cucremy nuddepeHnuaabHbIX YpaBHEHHUN B JIarpaHKeBoil (popme.

DTa cucTeMa ONMMCHIBAET JIBMXKEHME I'OJJOHOMHONW CHCTEMbBI B MOTEHIIMAJIHHOM IIOJIE€ CHLI.
Oyukiusa Jlarpanka uMmeeT cJeayIoniue apryMeHTh:

L=L(q, GGy Gpst)-

BBG,Z];GM HOBBIC II€EPpEMEHHbIC — KOOPAWHATLI 1 BpEMA:

@G =q (a5 0n8), to=1(q1, -0, 9),

IJle S — HEKWil BEIIeCTBEHHbBIN mapaMeTp. ByjgemM cauTaTh, 9TO 3aMeHa IepeMEeHHBIX 00paTuMa,
JBaxKIbl quddepennupyema, a Takxke npu s = () 370 mpeobpa3oBaHre TOXKIECTBEHHO:

Q;<Q17"'7qn’0):qz‘7 t*(q17'~'aqn70) =1t.
[IpaBuso, KoTopoe mo3BoJsdgeT HaiiTu yHKIMO JIarpanka B HOBBIX IT€pEMEHHBIX:
dt
L, =L -—.
* dt,
Torja B HOBBIX IIEpEMEHHBIX YpaBHEHHE Oy/JIeT UMETH JIarpaHKeBy (popmy:
d 0L, oL,

Cayugaercs, aro dyHKIUs Jlarparka He MEHSIETCs TIOCJIe TPeoOpa30BAHUS:

] . dgi dg,
L* =L <q17 vy Gy d_tla ) Eﬂ;) )



/ Koncnexm ne npoxodua npod. pedaxmypy, coddar cmydenmamu u,
. 803MOINHCHO, COOEPHCUM CMDBLCAOBBLE OWUOKU. 2
Caedume 3a obnosaenuamu Ha lectoriy.mipt.ru.

TO eCTh HOBYIO (DYHKIMIO Jlarpanrka MOKHO IIOJy4YUTh U3 CTApOil IIyTeM 3aMeHBI ¢; Ha ¢
(mpumep: ypaBHeHHE DIMaHa).
Hamomuum obosnauenud:

oL
= H= = _ L.
pz aq~Z7 Z aql
Bsenem oboznadenud:
_ 9q; _ oL,
O P 7

Teopema 32 (Hérep) Eciu dyukius Jlarpanzka npu 3aMeHe nmepeMeHHBbIX HE MEHSIETCS B
YIIOMSIHY TOM BBIIIIE CMBICJIE, TO CHUCTeMa TuMDepeHITNaTbHBIX YPABHEHUN JIBUKEHUSA JTOTTyC-
KaeT MHTerpaJ:

f= mei — &H = const.
i=1

Jok-Bo: ByneMm paccMaTpuBaTh MaJible 3HAYEHUS S, TO €CTh B PA3JIOKEHUN ¢ U t, B P 11O
s OymeM OrpaHUIUBATHCS JTUHEHHBIM TPUOJIMKEHUEM:

G =q+ns+.., t,=t+&s+..
Torma
¢ =q —nSs+.., t=t, —E+ ..
oL,
[Tokaxkem, 910 —— =0.
(95 s=0
dq. dq: . _dgidty . dq;
e 24 o= AL i R
gt ar et = g st =g E8) s+

*

B S L

*

*

d )
L*:L(q;‘—nis—h..,dzI (G;€—n;)s —I—...,t*—§8+...> (1—=E&s+...).

*

Tenepb paz3/ioKUM 9TO BbIpazKeHUE B PAI 10 S:

n

dq; . oL " oL . OL
L, =L (%ka d%a *) —L§S—Za—qms+"'+Za—q(q¢€—m)8+“'—E&SJP" =
i=1 g =1 ¢

B . dq; n oL OL . n oL
_L<qi7 dt*’ *) —S [; (a—%mﬂLa—%nZ) _Z (8_q'.qi_L

=1 1

+ ..

doL 0L
N3 ypaBuenuda Jlarpanxka ciejyer, 9T0 — —. Taxxke

dtdg; 8q-'

2

oL B OH Z”: oL \_m
ot~ ot £\ 0g " -
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CrnemoBaTesbHO,

dq; d " 0L
L =L\|qg,—>t | —s— —n, —&EH = t.
= efaghn) o (Z o, "¢ >+ o

SHaunT,
", 0L
f= E a—_ni — &H = const.

i=1 i

Paccmorpum mHTErpast sHEprun B KOHCEPBATUBHBIX UJIX OOOOIEHHO-KOHCEPBATUBHBIX CHU-
cTeMax.
1) IIycth KOOpAMHATBI HE MEHSIIOTCs, & BPeMs JIOIyCKAET C/IBUT:

g =q, t.=t+s.

TOF,H& 772 = 07 £ = 17
f= Zpi n; —&H =const = H = const.
i—1

2) Ilycrp g, — IUKJINYECKasi KOOPINHATA:

oL 0
an_

[IpousBeneM ciieyroniyo 3aMeHy:

@ =q,+s, ¢ =¢q (iFa), t, =t

Torma
N,=1, 1n,=0({%#a«a), £&€=0 = p,=const.

3) PaccMoTpuM 3aMKHYTYIO CHCTEMY MATEPUAIBHBIX TOYEK.
b,
‘UV
p,
Puc. 28.1

Kuneruueckas sneprusi:
1 N
T'=3 > my, (@2 4 52 + 22),
v=1

[IOTEHIAJIbHAS SHEPIHSI:
II = H(rw).
Casur:

* * * _
IIZ’V—ZCV—FS, yu_yz/? ZI/_ZI/7 t*_t7
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M =1, m,,=0, n,=0, £=0.
Nmmynbesr:
pya: = my',i?u? puy = ml/y.y7 puz = mljz}u'

WNurerpaut:
N
f= g m, T, = (), = const.
v=1

Qyraxmua L npu TakoM Ipeobpa30BaHUU TaKXKe He M3MEHUTCs, TaK KaK IIPHU CIBUATE BEJIHU-
YUHBI T, Y,, 2, 1 PACCTOAHUA MeXK/Jy TOUYKaMU He U3MEHATCH.
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4) B 1001 )Ke cucreMe MaTepUAIbHBIX TOYEK OCYIIECTBUM MOBOPOT HA YIOJ S.

Puc. 28.2

x,, =x,coss+y,sins,

Yy, = —x,sins + x, cos s,
[OR—

Ry = 2y

t, =t

HpI/I TaKOW 3aMeHe IIepEMEHHBIX KMHETUYECKad 1 ITIOTEeHIINaJIbHAad dHEPTIUN HEe MEHAIOTCAA.

Oz, 9y,
= = —x

— — N = g s I/ZZO? :O.
e = g | _ =Y T = gl v N §

WNurerpaut:
N
f= g m,x,y, —m,y,r, = —K, = const — KuHeTHIECKUil MOMEHT COXPaHAETCA.
v=1

5) @yuknus Jlarpan:ka B ypaBHEHUN DIMaHA UMEET CJIELYIOIIUN BUI:

1 dg\* 1
2 ( dt 3q>

[Ipu BBenenuu ciiemytomeii 3aMenbl pynkius Jlarpanka He n3mMeHgeTc:

*=(1+s)g, t,= L,
q - 8 Q7 *x 1—|—$2 .
OL 1 dg\? 1
—— =¢%, H=pj—L=—-t2 <_> —¢%).
P=a¢ "1 P > < at) T34
oq* ot*
= =q,{= = 2t
/r] 88 S:O Q7£ 88 SZO )
1
f=pn—€EH = 24 + (q'z + §q6> _ const.
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6) IIpencraBum GECKOHEYHO MIPOTSZKEHHYIO BUHTOBYIO JIMHUIO, BBITSHYBIIYIOCS BJIOJIb OCH
2z, 0OJIQJTAIONTYI0 MAaCCOM U MPUTATUBAIONIEH K cebe MaTepruabHble TOYKHU 10 3aKOHY BCEMUD-
HOT'O TATOTEHUS.

Puc. 28.3

Kunernueckas QHEepIrud, 3alliCanHad B IMUJIMHAPHUYICCKUX KOOpANHaTaX:

1 ,
T = §M(7'a2 + r2¢? 4 22).

[IycTe mar BunTOBOM JiImHuU paBeH h. Torma ciemyromas 3aMeHa HE U3MEHUT (DYHKITAIO
Jlarpam>xka:

h
r=r, ¢*=¢+s, z*:z+%s.
o¢* h
= — = 1, - 0, - 5 -
77(;5 88 «0 7]7” 77z 27T

WuTerpaut:

h
f=ps-1+p, oy coust,

mr?¢ + —msz = const,
2w
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