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3ananue Ha KypcoBYIO padoty no aucuuniauHe "Teopus sjekrponpusoaa’
Crynent  Kpacosckuii A.B. BapNe 15

3agaHue
Yacmo 1

CocTaBUTh KHHEMATHYECKYI0, PACUETHYIO U SKBHBAJICHTHYIO JUHAMHUYECKYIO CXEMYy MEXaHH-
YECKOW YacTH SJEKTPONPUBO/IA IIAXTHON MOJIBEMHON YCTAHOBKHU MPU HUXKHEM TOJIOKEHUHU
3arpy»Ke€HHOTO CKHIIa, IPUBE/IS €€ K TPEXMACCOBOM U K JIByXMacCOBOU cuCTEMaM.

3anucaTh BCE MOMEHTHI, ICUCTBYIOIINE B TPEXMACCOBOM CUCTEME M Ha OCHOBAaHMH OCHOBHOTO
ypaBHEHHUS TBUKEHHS COCTABUTH €€ MAaTEMAaTHYECKOE OMUCAHUE, MCIONb3Ys MPU ITOM IO-
HATHE MEXaHUYECKOTO COMPOTUBIICHHUS.

CocTaBUTh CTPYKTYpHYIO PacueTHYIO CXEMy TPEXMAacCCOBOW CHCTEMBI, MPEACTaBUB €€ B BHJIE
NepeaTOuHbIX QYHKIHI, a TAKKe LETHYI0 (JIECTHUYHYI0) CTPYKTYPHYIO CXEMY.

3anucaTh KOHTYpPHBIE YPaBHEHHSI TPEXMACCOBOM CHCTEMbI OTHOCUTEIHLHO HEU3BECTHBIX YIIIO-
BBIX CKOPOCTEH.

3amucath y3J70BbIE YPaBHEHHUS TPEXMACCOBOM CHCTEMbI OTHOCUTEIHHO HEM3BECTHBIX YNPYTUX
MOMEHTOB COTIPOTHBIICHHUS.

3amucarh ypaBHEHHUS B MPOCTPAHCTBE COCTOSIHUN OTHOCUTENBHO YIJIOBBIX MepeMerieHuii (yr-
JIOB 3aKpy4YUBaHUs BAJIOB @1, @2 1 ¢3) AJis1 MOIYyYESHHON TPEXMACCOBOM CUCTEMBI.

Yacmyv?2

CocTaBUTh MaTEeMaTUYECKOE OMUCAHHE IS 33JaHHOTO AJIEKTPOMEXaHUYECKOTo mpeodpa3oBa-
TeJIsI IOCTOSIHHOTO TOKA MapaijieIbHOTO BO30YXKIECHUS.

[TpuBecTH CTPYKTYpHYIO CXeMy IIpeoOpazoBaTeisi B BHIE IEPEeIaTOYHBIX ()YHKITHIA.

CocTaBuTh B MPOCTPAHCTBE COCTOSIHUI MaTeMaTHYECKOEe OMUCaHHUe JUIsl 3aJaHHOTO aCUHXPOH-
HOTO 3JIEKTPOMEXaHHUYECKOTO Mpeodpa3oBaTelis MPH MUTAHUU €T0 OT UCTOYHHKA HAIpsIKe-
HUSL.

CocTaBUTh MaTEMAaTUYECKOE OMKCAHUE B MMPOCTPAHCTBE COCTOSIHUM U CTPYKTYPHYIO CXEMY ISt
HCCIIEIOBAaHUS PA30MKHYTOM AJIEKTPOMEXAHMYECKOM CHUCTEMBbI, COCTOAIICH W3 3aJaHHBIX
ANMEKTPOMEXAHUIECKOTO TIPeoOpa3oBaTesi MOCTOSHHOTO TOKA U M DBKUBAJICHTHONW MEXaHU-
YECKOM CXeMbI MPUBOA B BUJIE IByXMAacCOBOW CUCTEMBI.

Yacms 3

Ocy1ecTBUTh MOJCTUPOBAHUE PA3OMKHYTOM AJIEKTPOMEXAHUYECKOW CHCTEMBI B MHTETPUPO-
BaHHOU mporpammHoi cpene Mathcad. [Tonyunts rpaduku 3aBUCMMOCTH U3MEHEHHUS YTIIO-
BOH CKOPOCTH Bajia 3JIEKTPOABHUraTessi B (yHKIIMM BPEMEHU MU 33JaHHOM 3aKOHE U3MEHe-
HUS HAMIPSDKEHUS HA SIKOPE 3JIEKTPOIBUTATEIIS.

[Ipoananu3upoBaTh NOJYUEHHYIO 3aBUCUMOCTD U CAENATh BHIBOIBI.

Hcxonnrsle naHHBIE

1. CocTaB CHCTEMBI: AJIEKTPOJBUTATEND, coeAuHUTENbHas MydTa (CM1), penykTop, coenu-

HutenbHas MypTa (CM2), 6apaban, kaHar, Tpy3.

2. JlaHHBIE J14 pacyeTa MEXaHMYECKOM 4acTH AJIeKTpornpuBoa B cucreme enuaul, CH npu-

BeJIeHBI B Ta0mumIel.

3. JlaHHbIE 3JIEKTPOMEXaHUYECKOro Mpeodpa3zoBaTelis MOCTOSHHOTO TOKa C MapasliedbHbIM

B036Y)KI[CHI/IGM MMPUBCACHBI B MCTOANYCCKUX YKa3aHUAX.

4. 3aKoH NU3MEHEHUS HAMPSHKCHHS — O0€3 3a/1aTIrKa MHTCHCUBHOCTH Pa3roHa (CKauKo0OpasHO).

3amaHue BBIIAHO: 10 okTtsi6ps 2008 rona

CpOK UCTIOJTHEHUS 17 mapta 2009 roma

PykoBoaurens A.B. Caymes



UcxoaHble AaHHbIe Ans pac4yeTa MeXxaHM4eCKOM 4YacTu ANeKTponpuBoaa:

2
JHB =470 KI'm

) 2
Joy = 54 K
) 2
Joyp = 940 K
. Kr 2
Toeal = 65 Kiv
. Kr 2
Toer = 2250 Kiv
4 2
Jg = 105-10" Kiu
mrp = 0.56-104 Kr
c. . =7210° 1
oml =72 M
Con=5410° 1
om2 = 54 M
— 82-10°H
Coprg = 8210  Hom

8
Cyapy = 1.810°H

lpeL[ =38

Mpex = 0.9
Dgi=44 ™
Ng = 0.96
L,=8 ™
BHB == 650

B = 0.85-105
By = 1.3-106
n:= 1570 6

MOMEHT UHepLINW aneKkTpoasuraTens
MOMEHT UHepLNN NepBOV CoeanHUTENbHOM MydThl (IEBOK 1M NPaBOKN ee YacTen)
MOMEHT MHepLMN BTOPON coeanHuTenbHOM MydThl (NEBOW 1M NpaBou ee YacTen)
MOMEHT UHEePLINN BbICOKOCKOPOCTHOWN YacTu peayKropa

MOMEHT UHEePLIMN ManoCcKOPOCTHOM YacTun peaykTopa

MOMEHT UHepunn bapabaHa

Macca NoAHMMaeMoro rpysa

XKECTKOCTb CBA3M MeXay JIeBOW 1 NpaBor YacTaMm NepBO COeaNHUTENBHON My Tbl
XKECTKOCTb CBA3M MeXay SIeBOM 1 NpaBon YacTAMMN BTOPON COeaUHUTENBHON MyddTbI
XKECTKOCTb MeXay NMpaBO YacTblo BTOPOW COeQUHUTENBHOM MybTbl 1 GapabaHoMm
XKEeCTKOCTb OHOro MeTpa NogbEMHOro kaHaTta

nepegaTtoyHOe OTHOLLEHWE peayKkTopa

KMNAa peaykropa

onameTp 6apabaHa

KMNAa 6apabaHa

obLwasa anuHa kaHata

KO3dhpMUMEHT TpeHus aBuraTens

KoacbhmumeHT TpeHusa bapabaHa

KO3(hhMLIMEHT TPEHMS KaHaTa (CBSA3b Mexay 6apabaHoM u rpy3om)

YacToTa BpalleHuna asuratens



Yactb 1.
1.1 CocTaBUTb KNHEMaTUYECKYH), PaCYETHYIO0 U IKBUBANEHTHYI0 AUHAMUYECKYIO CXeMy
MexaHU4eCKOM 4YacTu 4aHHOro 3fieKTponpueoaa.

M
CM1 P

CM2

3n>< //5

M - gBuraTtenb

Cwm1, Cy2 - coeauHuTenbHbIE MY ThI m
P - peaykTop

3n - 3ybuarasa nepepava

b - GapabaH

m - rpys

K - kaHat

dopmynbl NpuBeaeHs:

ipea =8 nepenaTtoyHoe 4YMcno penykropa

Dg=44 ™ onameTp 6apabaHa



p = p=22 M - Ppaguyc npmBeaeHus
]
. Ii ' 2 1 '
Jle = —2 er = mep n_6 Cle =

1 - MOMEHTbI MHepuun anekTpoasuraTens

2,3 - MOMEHT MHepuun NnepBon CoeauHNTENbHON MydTbI

4 - MOMEHT MHepLMM BbICOKOCKOPOCTHOW YacTu peaykropa

5 - npuBedeHHbI MOMEHT UHEPLIMM TUXOXOAHOW YacTn peaykropa

6,7 - npuBeAeHHbIN MOMEHT MHEPLMM BTOPOM COEAMHUTENBHON MY ThI
8 - npuBedeHHbI MOMEHT UHepunn bapabaHa

9 - npuBeAEHHbI MOMEHT UHEpLMK rpy3a

21 4 2
er = Mpyp er =2.823 x 10 KIM
Mo
I _w T =490.162  xrw”
rpnp T T, rpop = TV
'pen Mpen
J
6 3 2
J6Hp = 2— J6Hp =1.823 x 10 KI*M
'pex Mpen
. JCM2 2
JCMZHp = 2— JCMZHp =16.319 KI*M
'pent Mpen
_ b — 39.063 2
JpeL[ZHp = 2— JpeL[an = 39. KI*M
'pex Mpen
. CCM2 6
Conmp = — Conamp = 8:438 x 10 H-m
lpez[
) Cem26 B 7
Com26mp = S ComGmp = 1281 x 10 H-m
1peII
2
_ Cxan'P 5
Cocarmp = — Cocapmp = 1:601 x 10 H-m
L



C y4eToM TOro, YTO XECTKOCTb CBA3EN MeXAy ABUraTteriemM 1 reBov YacTbio NepBON COeAMHUTENBHON MydThI,
NpaBol YacCTbio NEPBOMN My(PThl M BEICOKOCKOPOCTHOW YacTbio peayKTopa NpaKkTM4eckn paBHa GECKOHEYHOCTH,
TO B pac4yeTax e npeHebperaem. Tak xxe npeHebperaeM xeCTKOCTbIO CBS3en B 3ybuaTol nepegave
pegykTopa 1 Mexay TMXOXOL4HOW YacTbio peyKTopa M fIeBOW YacTbio BTOPON COEAUHUTENBHON MYdThI.
3HauuT, aHHasa cxema NPUXOoaMUT K NATMMACCOBOM.

Jpe,c|,2np J6np
erﬂp

Jas Jowmt Jowt Jpeat Jomznp  Jemznp
2 2 2 2

CCM1 CCM2I‘Ip CCM26I'Ip CKaan

BBegem noHaTUE NoaaTnMBoOCTy

[na naTumaccoBon pacyeTHON CXEMbI:

Ji Jo J3 Ja Js

€1 €2 €3 €4
J
cml 2
Jl = JZLB 5 Jl =472.7 KM
J J
cml cM2mp 2
Jy = T + Jpeﬂl + Jpeanp + T Jy =56.422 KI*M
J 2
cM2mp KI-M
J3 = T J3 = 8.16
J4 = J6Hp J4 = 1.823 x 103 Kr-M2
2
JS = ernp JS = 490.162 KM
1 —7 -1
eq = e; = 1389 x 10 (H-m)
1 C 1
cml
1 —7 -1
ey = C— ey = 1185 x 10 (H-m)



1
ey = ——
CCM26np

1

64 =
CKaHHp

[nsa yeTbipexmaccoBon pacHeTHON CXEMbI:

J1

€1

134 = J3 + J4
I
623 = 62 + 63'_
T34
I3
634 = e4 + 63'_
34

Jo

€23

3

ep3=1.962x 10

e34=6245x 10 °

[na TpexmaccoBon pac4eTHON CXEMb:

Ji
€123

J34 =0y + 134

. 34
i3 =¢p t e23'—J
234

3
C3q4 e23'—J
234

€234+

J234

J3g

8

€234

3

e1pz = 3292 107

€y34 = 625x 10

[na oByxmaccoBon pacyeTHOM CXeMbl:

J1234
€1234

J2345

e3=7.805x 10
ey = 6244107 °
Js
€34

KI''M

7w

(Hm)

KI''M

(Hw) !

(Haw) !

(Hm)

(Hm)



€1234 = €123 T €234

. €34
234 =31 + o3y
€1234
. €123
J2345 =I5+ Jp3y-
€1234

€1934 = 6.58x 10 ¥

3

Ty345 = 584.611

(Haw) !

KI''M

KI''M

1.2 3anucatb BCe MOMEHTbI, AeNCTBYHOLNE B TPEXMAaCCOBOM CMCTEME N HA OCHOBAaHMU OCHOBHOIO
ypaBHEHMs1 ABMXKEHUSI COCTaBUTb €€ MaTeMaTU4YecKoe onucaHue, UCNosb3ysi Npyu 3TOM NOHATHE

MexXaHn4eckoro conpotumBiieH

J

Mg12

)

ns.

Jo

Mgp12

i
V=

Meg23
Co3

J3

Mg23

V=)

B12

Jl = Jl
Jy =13y
J3 = JS
1
C =
12
€123
1
Coq =
23
€234
Bl:: BZ[B B1:650
BZ = [36 BZ =8.5x% 104
By:=B,  B3=13x10°

1) = 4727
3
I, = 1.887 x 10

I3 = 490.162

5

H-™m

K09 PMUMEHT TpeHus apuratens

KoadhpmumeHT TpeHns GapabaHa

M

KO3 pMUMEHT TpeHMs KaHaTa (CBA3b Mexay 6apabaHom v rpy3om)

PacueT Harpysku, gencTtsytolien B 4aHHOW CXeMe:

=

g = 9.8l T

G:=m

rp'8 G=54

ax 10t H

CooTBETCTBEHHO, NPUBEAEHHbIV K BapabaHy MOMEHT Harpy3ku:

M., =Gp

M, = L.

209 x 105 H-m



KMO sTopown macchl (peaykrtopa n 6apabaHa):

Nmex = Npen M6 Nyex = 0-864

MpviBeAEHHbIN K Bany ABUraTenst MOMEHT Harpysku:

1
M..=M

¢ Men 2 M, = 2.186 x 10°

Nmex 'pen

MoTeHuunanbHble (YNpyrme) MOMEHTbI:
]

do d
o= P4
e . e ll
Mgk 1k = C¢k71.k'(¢k71 - ¢k) Mgk 1k = Cd)kfl.k'(“’kﬁl - ‘”k)';
[ | 1I
Mgk 1= C¢k.k71'(¢k - ¢k71) Mgk 1= Cc])k.kfl'(“’k - mkfl)';
o= rn o = 16441 l
3 c
o] 1
V=0 0)=T— 03:=0) w3 =20551 —
1pen C
[ | 1'
My = C12'(¢12 - ¢2) My = C12'(C°1 - mz)';
[ | 1'
M3 = C23'(¢23 - ¢3) M3 = C23'(°°2 - 0)3)';
[uccnnaTuBHblE MOMEHTBI (TPEHUS):
1
Mipk 1k = B¢k71.k'(°>k71 - ‘Dk)
_ 1
Mipkk 1= B¢k.k71'(°°k - ‘Dkfl)
n [ |
Mipk = B ok
5
4 6
6 7
Pro=0 Mip12= 312'(‘91 - ‘Dz) Mip12=0
Pr3=0 Mip23 = 1323'(‘”2 - @3) Mip23 =0

KuHemaTnyeckue (AMHaMmyeckne) MOMEHTbI:

1

MZ[I/IH = Jepoy
1

M1 = J17poy
1

M2 = J2p0)
1

M3 = J3:p03

Ha ocHoBaHuu YpaBHEHNA OBUXEHUA:



L ]
M- M, =M,

o [ |

Mgk 1k * Mrpk 1k = Mokk 1~ Mipkk 1= Mpyy + Mypi
1 1 '
(Ckl.k'; + Bkl.k)'(‘”kl - wk) - (Ck.kl'; + Bk.kl)'(‘”k - ")kfl) = (Jk'P + Bk)'(”k

M- (gj((ﬂl - og) = (I + By) o,

(Clzij'(o’l - 0’2) - (%3'3'(‘”2 - Q)3) = (Jz'P + ﬁz)‘“’z

]
(C23~§j~(m2 - 0)3) -M; = (J3-p + [33)'0)3

[na panbHenwero aHanmsa MC BBeAeM NOHATUE MEXAHNYECKOTO COMPOTUBIEHNS.
Moa mexaHn4eckum conpoTmBrieHnemM 6yaem NoHMMaTb OTHOLLEHME ONEpPaTOPHbIX N306paxeHnn
KpYTALLEro MOMEHTa K YITI0BOW CKOPOCTWN COOTBETCTBYIOLLIErO SfIEMEHTA.

]

M(p)

o(p)

[ns k-on BpalLaoLencs Macchbl, UMeoLEeNn MOMEHT MHEPLUKN U NOTEPU HA TPEHUE:

Zyex(P) = 7(p)" 2(p) =

7 (p) = Jip + Bkl

[lna ynpyroBo anemeHTa, pacnonoXeHHOro Mmexay k-on u (k+1)-orn maccamu:

C |

zxk 1(P) = +Brk 1

z1(p) =J;p+ By
zy(p) = Jyp + By

z3(p) == J3-p + B3

C
12
z12(p) == ——
12 o
C
23
2p3(p) == ——
23 o

3anuiwiem ypaBHeHME OBMKEHUS K-OA MaccChbl UCMOMb3ysl NOHATUE MEXaHUYECKOro COMPOTUBIEHMS:
a ]
Zkﬁl.k'("’kﬁl - "’k) - Zk.kﬁl'(‘”k - ‘”kﬁl) =2 Ok
Monyyaem cuctemy ypaBHEHUI:
]
M - le((,l)l - (,02) = Zl(Dl
]
Z12'((”1 - 0’2) - Z23'(‘”2 - c‘)3) =20
]
223(0)2 - 0)3) - MC = Z3(D3

1.3 CocTaBUTb CTPYKTYPHYHO pac4yeTHYI CXeMy TPeXMacCoBOW CUCTEMbI, NPeACTaBUB €€ B BUAE
nepenaToyHbix PYHKLMMN, a TaKKe LenHyto (IECTHUYHYH0) CTPYKTYPHYHO CXeMmy.

BBefem B paccMOTpeHNE MOHSATUE MEXaHUYECKON NMPOBOAVMOCTHU:
]

1
Y o) = YO Y(p) = —
wex (P p P =2



PacuyeTHas CTpyKTypHasi cxema:

Wy W3
M Wy

-~ ~ W3

‘ ‘ My
M Gi) 1 [V Ciz 1 Cas 1
Jip+frq p Jop+fio p Jap+fr3
IMQ IMzs

JlecTHnYHas (uenHas) CTPYKTypHas cxema:

O

1.4 3anucaTb KOHTYpHble ypaBHEHUSA TPEXMaCCOBOW CUCTEMbl OTHOCUTENIbHO HEU3BECTHbIX
YrnoBbIX CKOPOCTEMN.

Ha ocHoBe nectHn4Houn cxembl no aHanorun ¢ MKT 3anuwem cuctemy ypaBHEHUN:
o M.
(Zl + 212)0)1 - 212'0)2 =
— OI
—Z1p°®q + (le + Zy + 223)(,02 — Zp3°®3 =
1

—223'0)2 + (223 + 23)0)3 = _MC

1.5 3anucartb y3noBble ypaBHeHus Tpexmaccoaoﬁ CUCTeMbl OTHOCUTEJNIbHO HEU3BECTHbIX
ynpyrux MOMeHTOB COMNMPOTUBIIEHUA.

1 " "
Yl IZZ—I Yl = (le-l-Bl)

1 " "
YZ = Z— YZ = (sz + Bz)

2

1 " "
Y3 = 2—3 Y3 = (J3p + B3)

_1.
! (€12
Yip=— Yip=|—




-1
" [ C23
Y23 = Y23 = T

223
|
Y1 := Yl + Y2 + le

1
Y2 := Y2 + Y3 + Y23
|

1
—Y2M12 + Y2M23 = _Y3.MC

1.6 3anucatb ypaBHeHUs1 B NPOCTPAHCTBE COCTOSAHUA OTHOCUTESILHO YrNOBbIX NepeMeLLeHun
(yrnoB 3akpyumBaHus BanoB ¢1 ¢2 ¢3) onA nony4eHHOW TPeXMacCOBOW CUCTEMBI.

do '

M-My,=J-— + B0
2= Br-og
do
My = My3:= Jz'_dt +Bproy
do '
Moz = Mg = J— =+ P33

dé;
- = (Dl
dt
|
dé,
— =
d 2
|
dés
— =0
a3
1
dop M Mpp Byo
a1 5

[ |
doy M, Mps  Brop
dt I I I

1
dog M3 Mg B33

dt I3 I I3

YacTtb 2.
2.1 CocTtaBuTb MaTemaTM4ecKoe onMcaHue AnA 3af4aHHOro 31IeKTPOMeXaHU4YecKoro
npeobpasoBaresnsi NOCTOAHHOIO TOKa napansnenbHOro Bo3oyxaeHus.

3anuviem ypaBHeHUs 0606LLeHHON MaLlKHbl B ocsX (a - B):

. dwloc
ula.: lla'Rl + &t
dWIB.
ulﬁzzllﬁ-RI—k &
d\VZ '
Uy =i R2+ + OB @))



]
, dvsg
upp = 12[3-R2 + T — OyrVYog

_ . ..o\
M= prLo(igprizg — i1orizp)

A__
iB$E_+UB
o5 an Ko
I >
oL
Uq
+| < -

M3 cxembl mogenu 31 cnepyer:

ula:: 0 il(l:: 0 '
. .. R1:= R,

ulB.— uB 11[3.— 1B '
. .. .1 R2:= Ry,

W = Uy Do = 1g

UZBI: 0 12[3 =0

Via =

. ]

Vip= Lyig+0
. ]

Voo =Lgig+0
.1

Vop = 0+ Lyig

MoacTaByM NoMyYeHHbIe 3HAYEeHUsl NePEMEHHBIX COCTOSIHUS B cucTemy (1):
1

diy
u,:=R,i,+L,.—
B B B Bt
di '
ug = Rgig + LH-E + Ly o,

. -
M :=pLoigig

di,
u, =R i, + L -—
B B B B dt
di '
u =Ryig+Ly— + KO0
dt
M= K-@-i "

2.2 [puBecTu CTPYKTYPHYIO CXeMy Npeobpa3oBaTtens B Buage nepeaaTtovHbixX PyHKLUM

ug = iB-(RB + LB'p)I . g



ug = Ry (1 + Tyop)y + K-0-o”

N |
M= K" M := K-®-ig
1
T
BT po NOCTOSAHHAs BPEMEHM 0OMOTKN BO3OYXAEHMS
B
1
T
17 R 3MNeKkTpOMarHUTHas NOCTOSIHHas BpEMEHU Lienu SKops
s
"
Kgp = — KO9(hPMUMEHT COOTBETCTBYHOLLMI NMNHENHOW YaCTN KPUBOW HaMarHN4nBaHms
iB
i
Ue 1/R, 8 Ko
» > K*K
Tap+1 P
X [ w
e
. A 4
Us 1/R, ' R M
Top+1 X "

2.3 CocTaBuUTb B NPOCTPAHCTBE COCTOSIHMIA MaTemaTMyeckoe onucaHue Ans 3agaHHOro
acuHxpoHHoro AMI npu NUTaHUKM ero oT UCTOYHUKA HaNPSKEeHUs

MaTtemaTtuyeckoe onmcaHve NpoLEeCcCoB aNeKTpoMeXaHU4Yeckoro npeobpasosaHus aHeprm B AL

]
| dyp
Up == Ry-L'y Ay - R-Ly-Ay,y + & @05V

1
| ‘ dvy
0:= RleAWZ _ R2LOAW1 + T - J((’OOBH - man)-\m

3 1
M = E~pH'A~L0~Im(\p 1 'WZ)

lMony4eHHble ypaBHEHWsI NpeacTaBnM B BUAE NPOEKUUn Ha ocn (X-y) 1 npueedem kK doopme Kowm:

1
dwlx

dt

= U Ry Ly Ay + Rp-LgAyoy + 0,7y
1

w7 Yy T Ryl Awgy + Ryl Away = 00y Vix



1
dWZx

o - RolrAwgt RylgAwc+ (‘%an - ‘”an)"l’zy

dy '
2y \ |

o - RabrAvgy + Rylg Ay - (‘%an - ‘”an)"l’zx

|
3
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2.4 CoctaBUTb MaTeMaTuyeckoe onucaHue B NPOCTPaHCTBE COCTOSIHAM U CTPYKTYPHYIO CXemy Ans
uccrnegoBaHUA PasOMKHYTOM 3NEeKTPOMeXaHN4YeCKOW CUCTeMbl, CocToALen n3 AaHHbIx dMI
NOCTOSIHHOT TOKa U 3KBUBaJNIEeHTHOM MeXaHU4YecKou cxembl NpUBoAAa B BUAe ABYyXMacCOBOM CUCTEMbI

_ ' R '
M =My = Mgy =T po u, = _B.(l + Typ)@
Ko

[ |
My = Mg =1 po) g = Ry(1+ Tyop)g + K-®-oF

M= K-@-i "

O6beamHuB cUCTEMbI YPaBHEHUI AS11 MEXaHUYECKOM U SNEKTPOMEXAHNUYECKON YacTeln NoNyYnm cMcTemy
YPaBHEHWUIA:

R, ' R '
Ug = g(l + TBp)(D u. =
ug = Ry (1 + Typ)iy + Koo
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K'CD'IH - Clz(d)l - (1)2) - MCI = le(Dl K'CD'IH - C12(0)1 - (Dz); - MC] = le(,l)l

Clz'(¢1 - ‘1)2) - Mgy = Iypoy|
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