JIEKIIUS 29

IHIPVHIINII
MOIIEPTEON-JIATPAH2KA.
COIIOCTABJIEHUE
OIITNYECKOI'O IIPUHIINIIA
OPEPMA U IIPUHIINUIIA
MOIIEPTION-JIATPAH2K A

1. ITpuanun Moneptiou — JIlarpanzka

Panee B nanroM Kypce 0b11 n3yden npuimn ['aMumibToHa — OCTPOrpacKoro, KOTOPbIi ycTa-
HaBJIMBAJI HEOOXO/IMMbIE U JOCTATOYHBIE YCJIOBUS OTOOPA JIBUZKEHUS CUCTEMbI HA KOHEYHBIX
nHTepBajax BpeMenu. Ha cucremy HaK/IaIbIBAJINUCH YCJIOBUS TOJIOHOMHOCTHU, HO CUCTEMA He
obsi3ana ObLIa OBITH CKJIEPOHOMHOM, TO ecTh (pyHKIus Jlarpanka Morja 3aBUCEeTb OT BpeMe-
uu. BriepBbie 3ToT npunimn 6bu1 copmynupoBan MonepTion, KOTOpbIil HaKJIaIbIBAJ yCJIOBUE
KOHCEPBATUBHOCTH.

Bynem paccmaTpuBaTh KOHCEDBATUBHbBIE NN 00OOIIEHHO-KOHCEPBATUBHBIE cucTeMbl. [Ipes-
MOJIOYKUM, 9TO (DyHKIMA ['aMUIIbTOHA 3aBUCUT TOJIBKO OT KOOPJAWMHAT U MMITYJIHCOB:

H=H(q,...,q,,P1s-sDp)-

TOF,ILE:L YpaBHEHUA ABUXKEHUA HOITYCKAIOT MHTErpaJl dHEPIruu:

H:H(qb?qnapla;pn) = h. (291)

PaccmarpuBaercs iBukenune Ha (PUKCHPOBAHHOM ypoBHEe sHepruu. FKcim

OH
—— 40, 29.2
op. + (29.2)
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TO coorHomenne (29.1) MOXKHO pa3penuTb OTHOCUTEIHHO Dy :

1= —K(q1s @y, Das e Py ).
Torna ypaBHeHust IBUKEHUsI MOT'YT ObITh 3amnucanbl B ¢popme [amurbrona:

do; 0K - dp; 0K

= =———, j=2,..,n. 29.3
dg;  Op; dg g, J ( )

Ypasuenus (29.3) nHasbiBaorcst ypaBHeHussMu Y urrekepa. OHu UMEIOT BUJ ypaBHe-
uuit lamunbproHa, rie posb ¢dyukiun 'amMuiabrona urpaer dyukmnus K, a pojb HE3aBUCUMO
IIepeMEHHOM — KOOPJAMHATA ¢, COIPSKEHHAS C Py .

Ecau npeanonoxkuth, 9To

92K
0*p;p;

# 0,

i,j=1

TO MOXKHO c/iesiaTh npeobpazosanue Jlexkanmpa u nepeiitu Kk dynkiun Jlarpamnxka:

dq;

n
I R
j=1 qq

BMmecTo mMITysIbCOB TIOACTABUM UX 3HAYEHU, ITOJIyYeHHbIE U3 IIEPBOI IPYIIIBI YPaBHEHU
Yurrekepa. Torna dyuknus Akodbu Oysier UMeTh CJIeAYIONUE apryMeHTHI:

‘7) = ‘5D<q27 ;qn7Qé7 7Q7/17q17 h)

VYpaBuenust 1BukeHus Ha (PUKCUPOBAHHOM yPOBHE SHEPIUU MOYKHO 3AIUCATH B CJIEIYIO-
IeM BUJE:

aor o7 _
dq; 0q;  Og,

Ecnu cucrema kKorcepBaTuBHa, TO P MOXKHO TPEJCTABUTH B CjeyomeM Buje (31ech T —
KIUHETUIECKasl SHEPTHUS):

(29.4)

2T
.73 —_ .
q;
tA
t -
1 ,//, v Al
/, ,’
t e
0 Ao
q,
T e 201
B cnyuae ypaBuenus Jlarpamnxka
doL oL
dtdq, dq;

/ Zlas nodzomosku k 9K3aMEHAM TNOAB3YUMECH Y4ebHOoU aumepamypot.
. 06 obHapysHCEHHBIT HEMOUYHOCTNAT U 3AMEUAHUAT NPOCHOA nNucams Ha
pulsar@phystech. edu



http://lectoriy.mipt.ru/
pulsar@phystech.edu

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

paccMaTpUBAJIOCh PACIIMPEHHOe KOOPAMHATHOE ITPOCTPAHCTBO, (DUKCUPOBAJIMCH TOYKH, TIOCJIE
Yero 4epe3 HUX MMPOKJIA IBIBAJICS IIPSAMOM IIyTh, KOTOPBI COOTBETCTBOBAJ ypaBHeHUIO Jlarpan-

XKa.
tl

Ecsn pacemorpers dyskmuio S = [ Ldt, To ypasrenue Jlarpanxa 9KBUBAJIEHTHO CJIe-

t
JYIOIIEMY YTBEPZKJIECHUIO: °

05 =0

— JieficTBHE IO TAaMHUJIBTOHOBY IIYTH MMEET CTAIlMOHAPHOE 3HAYECHUE B OTJIMYUE OT JICHCTBUSA
110 OKOJIbHBIM ITyTSM.

Bocnonb3yemMcst aHAJIOTHIHBIM METOJIOM JJisi ypaBHeHus fxobu (29.4). Benem neiicrue
no Jlarpanxy (BMecTo BpeMeHU 31eCh (QUTYyPUDYET ¢ ):

ai

w:/ Pdq.

af

N306pasum KOOpMHATHOE MPOCTPAHCTBO (JKUPHASI JIMHKUS COOTBETCTBYET MPSIMOMY ILyTH,
a IIYHKTUPHAs — OKOJILHOMY ):

s
Puc. 29.2

VYcioBust A myTeii:
1. Toukn Ay u A, burcupoBaHHIL.
2. Ha npgamMoMm IyTH 1 Ha OKOJIBHBIX IIyTSX OJMH U TOT K€ MHTErpaJl SHEPruu.

Torna ypaBaenust Ikobu (29.4) 5KBUBaJEHTHBI yTBEPKICHUIO
ow =10

— JeiicTBue 110 Jlarpam:Ky Ha raMUJIBTOHOBOM ITYTH MUMEET CTAIIMOHAPHOE 3HAYUEHHUE.

BpeMmsa npoxoxkenust MexK Iy 3TUMHU TOYKAMH He 00s13aTeJIbHO JIOJIZKHO OBITH OJHUM U TEM
Ke. Ecim Ha IpAMOM Iy TH HET COIPSKEHHOTO KMHETUYIECKOro (poKyca, TO JeiicTBrue OyaeT
nMeTh MuHUMYM. FEciam kunerndecknit (hOKyc MIPUCYTCTBYET, TO He OyAeT HU MUHUMYMa, HU
MaKCUMyMa.

Curyuail KOHCEPBATHBHON CHCTEMBI (CHCTEMA CKJIEPOMHA, BCE CHJIbI IOTEHIIUAJIbHBI, TIOTEH-
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InuaJl He 3aBUCUT OT BpeMeHI/I)I

ai ty 3]

9T N N
w= / —dg, = 2T dt = g m, v dt = g m,v, dS,
4 v=1 v=1
g to to 50
— JUIs KOHCEPBATHBHOMN cUCTeMbI JeficTBue 1o Jlarpam:Ky paBHO cymMMe paboT BEKTOPOB KO-
JIMYECTBA JIBUKEHUS MATEPHAJLHBIX TOYEK HA COOTBETCTBYIONUX UX TIEPEMEICHUAX.
B kavecTBe WJLTIOCTPAIUE K 3TOMY yTBEPZKJICHUIO PACCMOTPUM abCOIIOTHO TIIAJKYIO T10-

BEPXHOCTB, 110 KOTOPOIl ABUZKETCA TOYKA MaCCOUA M.

Puc. 29.3

ITIycts morennman II = 0. Torna v = v, = const. na neiictBusa OyneT cIpasemIHBO
CJIEJIYIOIIEee BhIPaKeHUE:

w = muyl, re | — TpoiJIeHHbIN Ty Th.

Puc. 294

N3 npunnuna Moneption —Jlarpan:xka ciaemayer, aro 0l = 0, To eCTb JIBUKEHUE TTPOUCKOIAT
110 reoje3ndeckoii. Ecin HavaibHasg W KOHEUHas TOYKA OECKOHEYHO OJIM3KHU, TO MyTh OyIeT
IIPeJCTaBAATh COOOM JIyTy KpaTdaiineil JJIMHBbI.

2. ComnocrasJjieHHne onTuvecKoro npuaiuna ®epma u mpuH-
nuna Moneptiou —JIarpan>ka

[Tycts v — ckopocThb cBeTa B cpejie (He 00s3aTe/IbHO OJHOPOIHOM ), 1 — IIOKa3aTe/b [IPEJIOM-
JIEHUsI CpeJibl. BhIpazkenue JjTsd MOKa3aTe sl IPeJIOMIIeHUS:

n=-.
v
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Onruyeckuit npuHun Pepma riIacutT, 9TO CEEM PACNPOCMPAHAENCA MAKUM 00pa30oM,
YMO 8PeMA €20 QBUNCEHUS MUHUMAALHO.
Bpewms, KoTOpOe IPOBEJET CBET B IIyTU M3 TOYKU S, B TOUKY S:

S

t:l/ ndS.
c

So

Torpa nmpunmun Pepma MOXKHO c(DOPMYIUPOBATH B CJIEIYIONIEM BHU/IE:

s
5/ ndS = 0.
So

Paccmorpum TOUKy Maccoit m, KoTopasi JIBUXKETCS B IOTeHIaIbHOM 1oje 11 (cucrema

KOHCEPBATHBHA).
2

muv
— +1II =h.
2
Cocraiisiem jeiictue 1o Jlarpamxy:
s
w = / muvdS.
So

1
[Tockosbky v = \/—m\/Q(h —1I), o

S
w=¢%/‘dﬂh—ﬂm&
S0

[To npunmumny Moneption — JIarpanxka

S

5/ V2(h—1I)dS = 0.

So

HormycTum, 9T0 mMoKa3aTesb MPeJIOMJICHIST UMEET CJIEIYIONHi BU (3/1eChb 4 — HEKWil pa3-
MepHblit Koaddunuent): n = ay/2(h — II). Ipuanuner Pepma u Moneprion — Jlarpanxka B

9TOM CJIy4dae COBIIaJalOT.
n

2a2’
TO €CTb JIy‘l CBETa 1 MaTepI/IaJIbHaH TOYKAa Be,ZLyT ce65{ OJNHAKOBO.

B kauectBe nmpumMepa paccMOTpuM aTMocdepy, MoKa3aTe/lb KOTOPO MEHSIeTCS JTUHEWHO ¢
BBICOTOIA:

M=h—

n:n()(l—k;%), k=~ 1.

Ilorenmuat: ,
H:h—lqﬁﬁ—ki).
2a2 H
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z

ngk
m—-—=z.
ma?H

Bynem cuntath, 9TO0 — — MaJjiag BEeJIMUNUHA, T.€. €€ KBaJpaTOM MOXKHO ITpeHeOpeUb.

Puc. 29.5

MOIEJIbIO MOZKHO OOBSICHUTE BJICHUE MHUpazKa.

Habmonaresnio Oymer Ka3aTbCsd, YTO UCTOYHUK CBETa HAXOJUTCA B ApyroMm mecre. Takoit

/
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