BepTVIKaanble BblHYXXAO€HHbIlE Koneo6aHus wapa Ha npyxuHe
B cpene C yqéTOM 2-x cun conpotTuBreHunsa

PaccMoTpuMm KonebaTenbHYI0 CHCTEMY, COCTOSIIYIO U3 Iapa Maccod M
Ha BEpPTUKAIBHOW TIPYy)KMHE, BEPXHHH KOHEI[ KOTOPOH MOXKET KOoJeOaThCs
BBEPX-BHU3 C YaCTOTOMN (@ I10 3aKOHY
X COSat, (1)
rme Xm — aMIUIUTyAa ero KoseOaHuil. 3agada OJZHOMEpHAs, IOATOMY
eaMHCTBeHHYI0 och OX HanpaBuM BHH3 (pHC. 1).

Puc. 1. CxeMa yCTAHOBKH U CHJIbI

Torga koopaMHaTa HEHTpa LIapa, OTCYMTAHHAS OT LIEHTPA IOJIOKECHUS
TOYKH TIojiBeca (pa3Mepsl IIapa CTOUT YIUTHIBATH),

X(t) =1(t) + x,, cos wt +%, @)
rae |(t) — amuHa npyKMHBI B TEKYIIHHA MOMEHT BPEMEHHU.
Ha rpy3 neuctyor:
Ifynp (t)=—k(I(t) —1,) — cuna ynpyroctu co CTOpOHBI IPY>KHHBI,
=mg = pV § — cuna TSHKECTH;

A = —pPV — cuna Apxumena;

VP T O

CHJIa CONIPOTHBIICHHS CPEIbI CKIAAbIBAETCS U3 IBYX ClIaracMpIX:
. =—37ndV — cuna conporusienus cpeasl o Ctokcy (G. Stokes)

L

If2 = —C’OLZSVV — cuja a’poAMHAMUYECKOTO (JI0OOBOTO) COMPOTHUBIICHUS IO
Herotony (I. Newton) [ITytmios, ¢. 205]. Cuuraercs, 4To yu&€T MOCICAHEH CHIIBI
aKTyaJleH MpU CPaBHUTEIBHO OOJBIIMX CKOPOCTSIX, KOTJA COINpPOTUBIICHHUE
KUJKOCTH WM Ta3za OOYyCIOBJICHO B OCHOBHOM 3aTpaTol paboOThl Ha
oOpazoBanue Buxpeil. TonbKO 4TO Ha3bIBATh OOJIBIITON CKOPOCTHIO?

B sTux popmynax ucnonab30BaHbl CiaeayIONIME 0003HAYCHUS:
g — yCKOpeHHe CBOOOHOTO naeHus], K — Ko GHUIMEHT XECTKOCTH MPYKUHBI, o
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— JUIMHA HEpacTSHYTOH mNpyxuHbl, d — amaMmeTp mapa, O — IUIOTHOCTb
3

T . .
Marepuana mapa, V :T u Mm=pV — ero o0bEM B Macca, V — JIHHEHHAs

CKOPOCTh IIapa, Py — IUIOTHOCTb Cpeibl, 77 — KOIPPUIMEHT AUHAMUYECKOU
BSI3KOCTHU CPEJIbI.
B nmanHbBIX (hopMynax TakkKe HCIOIb30BaHBI CIEAYIONIME O0O3HAYCHUS:

2

zd
S = IO b TMPOSKIIMH Tejla Ha IUIOCKOCTh, MEPHCHIUKYISIPHYIO K
HalpaBJICHUIO  JBIKEHUA  (MHUIEICBOC (Ot Hmzmepm. Middel —

CpeIHuil, cepeinHa) ceueHue), ¢ — Kod(PpUIMeHT, pa3IuuHbIi IS TEN pa3HbIX
dbopm, HazpBaeMbIil KOd(PHUIHEHTOM JT0OOBOTO CONMPOTHBICHUS. B Hamien
3ajave OyJIeT MCITOIb30BaHO 3HaYeHue 1t mapa ¢=0,5 (wm 0,48?).

[To Teopeme 0 IBMKEHUU IIEHTPA Macc B MpoeKIusax Ha ock OX numeem

d*x dx _p, 7#d?|dx|dx
m—-=-k(I(t) -1,) + pVg — pVg —37nd — —c 22— |—|—, 3
qt2 (1) —1,) + pVg — pVg — 3777 qt > 4 |dtldt 3)
A ¢ yu€tom (2)
d*x d zd?® dx _ p, 7d?*|dx|dx
m—;=-k| x—=x_cosat—l,——= |+ (p—p,)—9 —-37nd — —c 22— |—|—,(4
dt? ( m S 2] % p°)6g Tt 24dtdt()

[IpoBeném HEKOTOPHBIE MTPeoOpa3OBAHMUS
2 2 3
ax +—3m7d %+—C’0°”d i d—x+£x= K, cosa)t+£(|0 +%)+(1——ﬂg Pojg ()
m

W m dt 8m |dt{dt m m m

Ecmu cucrema He OBMXKETCsS, HAXOAUTCS B PAaBHOBECUM U OTCYTCTBYET
BHEIIIHSSL CUJIA, TO CHJIa TSXKECTH C TOMPABKOW Ha cuily Apxumena U cujia

YOPYTOCTH YPABHOBECST APYT Apyra

d 7d®p, \ g
=1, +=|+| m-—"" =, 6
o =(b+3) [ : jk ©)
r7ie Xg — KOOpJAWHATA TOYKH PAaBHOBECHS.
Torga ypaBHeHue (5) MpUHUMAET BUJ
2 2
d;(+37r77d%+0p07rd %%+£(X—XG)=kaCOSa)'[, (7)
dt m dt 8m |dt|dt m m
BBeném o003HaueHMS
1 2
0, = h TO:2_7z’ 5:37ﬂ7d o 1 _cpyrd b= 8m __ 4md ®)
m @, 2m r, 8m cp,md”  3cm,
® — COOCTBEHHas ITMKIIMYECKas 4YacToTa W o — COOCTBEHHBIH IIEPHOJ

KoJIeOaHM, O — IEKPEMEHT 3aTyXaHus, I, — PacCTOSHHE, MPU KOTOPOM TOJIBKO
noJ AecTBreM cuibl F, CKOpOCTh yMEHbIIAETCs B € pas. (CM HUXKE).
Torna ypaBHeHue (/) TpUHUMAET BUJ
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2
d_z( L 25 % 1 |dx|dx
dt dt dt dt
HpOPBBOJ'IBHBIe HadaJIbHLBIC YCJIOBI/IH

X‘t:O =Xos Yy |t=0 =Vo.

+ )X = WX + )X Cosat,

9)

(10)

D10 00bIKHOBEHHOE AH(QEepeHIInaIbHOe YpaBHEHHE BTOPOTO MOPSAKA,

HenuHelHoe  (3-e
koddpurmenTamu,
IIOCTOSTHHOM Y TAPMOHUYECKOMU.

ciaracMoc B

HCOOHOPOJAHOC C

4acTH), C IIOCTOSHHBIMU
BBIHY)KJIAIOIIUMH ~ CHJIAMH:

JIEBOU
IBYyMS

MOCTOSIHHASI COCTaBJISIONIAs (CHIa TSKECTH C MOMPABKOM Ha CHIIy Apxumesa)
MPUBOJUT K CMEIICHUIO TIOJIOKEHHSI pABHOBECHS B TOUKY XG.
WNnu cuctemy NByX ypaBHEHUM MEPBOTO MOPsIKa

dv 1
dtx =-20V, — r—z\vx\vX — @ (X —Xg ) + wf X Ccosmt
(11)
ax v
dt *
Jyis mnporpaMMupoBaHus
napameTpbl XapaKTEPUCTUKHU
1. Macca mapa 1. IlmoTHOCTH MaTepuasa mapa
2. Jlmametp mapa 2. Macca cpenpl B 00bEMe mapa
3. Koaddumument conporusnenus mis | 3. KoopauHata MTOJIOKEHUS
nrapa paBHOBECHS
4. Kosdpdunuent )KecTkocTH | 4. XapaKTepHOE pacCTOSIHUE
MIPY>KAHBI 5. JlekpeMeHT 3aTyxaHUs
5. JInuHa HEpaCTAHYTOU MPY>KUHBI 6. nuMKIMYeckas 4acToTa
6. [lmoTHOCTH cpeapl rapMOHUYECKUX KOJIeOaHMI

7. Koadodumument
BSI3KOCTHU CPEJIbI

8. AMIUIUTY/AA BBIHYXIAIOIIEH CHIIbI

9. YactoTa BBIHYK/IAIOIIEH CHUITBI

10.HauanbHas koopiuHaTa

11.HauanbHasi CKOPOCTh

12.Bpems pacuera

JTUHAMHUYECKOU

7. coOCTBEHHAS IUKJIMYECKAs 4acTOTa
KOoJIe0auuit

8. luknuueckas 4acToTa
BBIHYX/IAIOIIECH CHUJIBI

9. Ilepuon rapMOHUYECKHUX
KoJIeOaHU

10.ITepuo cOOCTBEHHBIX KOJCOAHMIA

11.TTepuos BeIHYXAAIOMIEH CUITBI

12.Jlorapudm. neKkpeMeHT 3aTyXaHHsI

13. 106poTHOCTH

14.Pe3onancHas 4yacTtoTa, €CJIU TOJIBKO
OJIHA CHJIa COMPOTUBJICHUS

15.Bsa3kocTh 11 KPUTHYECKOIO

peKuMa
16.

@, =\/w; —25° - Pe3oHaHCHas 4acToTa
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Ycnosue KPHUTHUYCCKOI'O pCXKHUMa, €CJIM TOJIBKO OAHa CHJIa COITPOTUBICHUA

5= 37znd _ k — o,
2m m
Ny = %\/km - Kputndeckas BA3KOCTb.
T
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