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1. 3oBpaxaem cxemy mexaHUYecKoil konebaTenbHol cucTeMs (MKC):
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2.1. MpumeHnm Teopemy 06 M3MEHEHUWN KMHETUYECKON aHeprun B andde-

peHuuanbHon dpopme:

dT i} cpol

— =NE+ N, rpge T - KnHeTU4eCKasa 3HEpPrus CUCTEMbI,

dt

NE — mowHocTb BHeLwwHuX cun, NY = 0 — MOLHOCTb BHYTPEHHMX CU.

2.2. 3anucbiBaeM KMHEMaTU4YeCcKne CBA3N.
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2.3. PaccmaTtpuBaem nonoxexue ycrondmsoro pasHosecus (MYP) cuctemsl.

OnpepaensieMm cTaTudeckyto aedopmanuio ynpyron cesasu.

[1ns aToro paccMaTpuBaem nNonoXeHme paBHOBECUA CUCTEMbI.
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B nonoxeHun paBHoBecuss Fynp = C'Acr,
3
OTKyQa cTatudeckas gedopmauma  Acr = _gﬁ
2.4. Onpepensiem 3HaveHnsi 0606LLEHHON MacChl Mos ¥ 0BOGLIEHHOro
ko3t dULNeHTa NMMHENHOWN XECTKOCTU  Cob.

Halgem KNHeTUYECKYI0 3HEPTNI0 CUCTEMBI:
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Onpeaenum oBobLEeHHbIA KOAMMULMEHT KECTKOCTU Cos.

MoLLHOCTE BHYTPEHHWX CM CUCTEMbI C naeanbHbiMy CBA3SAMK N’ =0.




[image: image4.png]MOLLIHOCTb BHELLHNX CUN:

/}i .
N= 08 )+ (S ) + My ) = P B0+ Wy J \@w;(go.@)f
¥
27

e
Tyl eosir"= my§omg-d -

—C(8s+S 511
:(%-—%@a} + ”2__%\:7;;,;{., C’%g_ :-C‘ﬁj'j

méo? 244 | 2609 _ 38541,
2.0 3

i

%6’95
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MNonyyaem OAYA: mesy +Cos'y = 0.

2.5. U3oBpaxaem cxemy obobLeHHon MKC

Moé& =2,5Z Kr

Cos =28G,¥ Him

NV

,M,ﬁ
b
LY A -




[image: image5.png]3. CeobogHble konebaHna KoHCeEpPBATUBHOW CUCTEMDI.
3.1. 3anucbiBaem guddepeHumansHoe ypaBHeHne aswkeHua (OY[) B ob-
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3.2. Boluucnum keagpat cobCTBEHHOW YacToThl koriebaHnin U COBCTBEHHYHO
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3.3. 3anucbiBaem KoHkpeTHoe Y[
ot ~ .
(1038 y =09,

3.4. Ero obulee pelueHune dyaeT: y(t) = Cicos(mct) + Casin(oct).

3.5. Onpenensem npou3sonbHble NOCTOsiHHbIE MHTerpuposanusa (M) no

3a4aHHbIM HavanbHbIM ycriosuam (HY).
Mmeem HauanbHble ycriousa: to =0, Yo =4,0024 Vo= &

MoacTtasnsem B ypaBHEHWE HavanbHLIE YCIIOBUA NOMyYaeMm:
&,0p2 = Cicos0 + CasinO.

Otkyna Ci= £ 0024

Hangem BbipaxeHue ANs ckopocTu, npoauddepeHunposas obllee pelue-

Hue: V= — oc Cisinact + oc Cacosaodt.

npn to = 0 nonyyaem  v,= — oc C1sin0 + oc Cacos0,
¢

otkypa Cz = Yo = Y,
0

C




[image: image6.png]3.6. lMonyyaem yacTtHoe peweHne [Y[, cooTBeTCTBYIOLIEE 3afaHHbIM

Ha4allbHbIM YCNOBUAM.

ytty= 6,002 tos (], 8+

3.7. Beiuucnum amnnutygy Ac 1 HadanbHyto ¢asy konebaHui ¢c.
Ac=JC;+Ci = 8,002
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3.8. Nony4aem ypasHeHne cBobOAHbIX konebaHui B Hanbonee npocton hopme:

y(t) = 8,002 &Cn(!(tﬁé-ﬂg) 240026%49#

3.9.Bbluncnnm nepuog konebanun Tc= 7
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3.10. Ctpoum rpacumk 3akoHa gBUKEHNS
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4.1. meem 0B606LLEHHYI0 AnCCUnaTUBHYIO cuny

F, =-b-V, rae koadduumeHT ConpoTUBneHus:

b=032 k=602 \cs-my = 0t”3W:’ a45% é{(g
4.2. 3anucbiBaem Y]] B obuwem Buge

Mos Y = — Fyap — Fo nnu

Mosy + bV + cosy = 0.
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b
g+ -Oy=0
m06 mo6

b C
O6o3Hauum: 26= —— ¥ 0)3 =96

m06 mo6
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4.3. Bolumcnsiem yaBO€HHOE 3HauYeHue KosdpuuymeHTa gemndunposaHns
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4.6. 3anucbiBaem obuiee pelwenne OY/:

y(t) = e® (Cicos /g — 8% -t + Casinyjof — 8% -t).

4.7. Onpegenum MMNW no sagaHHbIM HavanbHbIM YCIOBUSIM.
yo =§002= ¢ (Cicos0 + Czsin0),
oTkyga Ci= 0,00&({

Haxoaum BbipaxeHune ans ckopocTu, NpoanddepeHLnpoBas obLuee peLLeHme:
y=— 8 (Cicos/mz — 8 -t + CosinyJwi —8% -t) +
+ e (= Jog —8% Cisinyjof =8 -t + (/o2 =8 Cacosyo? —8° -t).
npu to = 0 nonyyaem ,
Yo=— 5€° (C1c0s0 + Czsin0) + €° (—+/wZ — &% Cssin0d + /o2 —8* Cacos0),
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4.8. Haipem cobCTBEHHylO YrnoBYK 4acToTy konebaHuit AuccuMnaTUBHOM

oTkyaa C:

CUCTEMDbI:

Op = /(Dé__éz = l//lgz_”lfzgizl/, 'ggg /0%

4.9. lMonyyaem uacTHoe peweHne Y[, cooTBeTCTByWOLiEE 3afaHHbIM

HayvallibHbIM YCMOBUAM:
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4.11. lony4yaem OKOH4YaTElbHbIA 3aKOH ABWXEHUA Npu MNocTynaTernbHbIX
kKonebaHusx B Hanbonee npocToin popme:

B o6wem Buge:  y(t) = Apo € sin( ot + ¢p),

B KOHKpETHOM BUAS: .
yt) = Qoo2 € | b (//,g_qu: A 6)

4.12. Beiuncnum:
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2, = 5095
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4.13. ConpoTVBIEeHMe OBMKEHUIO YMEHbLIAET YacToTy konebaHuii 1 ysenu-
ynBaeT nepuos konebaHuin.

4.14. CTpoum rpacbuk 3aKkoHa ABWKEHUSA
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5.1. Umeem BbiHyxgatowyto cuny  F = Fasin(ot + ¢)
roe amnnutyga cunel Fa = 2 H, HavanbHasa ¢asa npuHata ¢ = 0,
MO YCrOBUIO yrnoBas YyacTota Cunbl o = &,/ W, =0 (¢04,4 =[98 /g‘f/Q
5.2. 3anucbiBaem Y[ B obuiem Buae
Mosy = — Fymp + F unn - Mesy + Cosy = Fasin(ot + ¢).

Pasnenum nesyto 1 npaeyto Yactu [IYl Ha Mos

-y + C06 y___ Fa
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c F
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torna OAYO npumeT Bug. y + coiy = h sin(ot + @).
5.3. PaccMoTpuM HanoxeHne cBoOOAHbIX N BbIHYXAEHHbIX konebaHuM.

5.3.1. 3HayeHue YyrnoBoW YacToThbl BO3OYXAEHUSA: © = (& pagplc.
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5.3.3. Obwwee pewenune OY[ Byaet nmeTb BUA!
V(1) = Yoouw + Yuacr = Yes + Yeun = C1€08(act) + Cosin(oct) + As sin(ot + ¢ — ¢).
5.3.4. 3HayeHve aMnnuUTyabl BbIHY)XAEHHbIX KonebaHuiA:
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yo = 8,002 = C4cos0 + Czsin0 + A sin( ¢) )
nonyyaem Ci =4, 0024

V= — 0 C1sinact + e Cacosact + Aswcos(ot + ¢ — ).
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5.3.6. Onpegensem amnnutyay cBoboaHbIx KonebaHui:

Ac= JCI+C2 = gossis S0 N = g002%

HadanbHasa dasa ceBoboaHbIX KonebaHWi:

C, 8,002 - (6 é/)@(?
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5.3.7. NMonyyaem oKoH4aTerbHbIA 3aKOH ABWKEHUA NpW NocTynaTesnbHbIX
konebaHusax B Hanbonee npocTont Popme:
B obwem Buae:  y(t) = Ac sin( oct + oc) + As sin(ot + ¢ —€),
B KOHKPETHOM BUAE:

) ~ 113t
y(t) = 00@02/5401(1(19 ¢~ Qfég) + SO0 $ n i,

5.3.8. Ctpoum rpaduK 3akoHa ABWKEHUS





[image: image12.png]5.4. PaccmoTpum OTAENBHO BbiHYXAEHHbIe konebaHus.
YpaBHeHWE BbIHYXOEHHbIX konebanun:  ys(t) = Ag sin(ot + ¢ — ¢).

Bbluncnvm 3HaveHns aMnnUTyabl BblHY>XXOEHHbIX konedaHuin npu HecKosb-
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[image: image14.png]6. BbiHyXXpeHHble KonebaHna guccunaTMBHOW CUCTEMBI.

6.1. imeem: koadbdpuumeHT gemnduposanus & =424 pap/c
yrrnoBas 4yactoTta Bo3byxaeHus o =/ /5 pag/c.

6.2. PaccmoTpum nepexo,u,Hblé konebaHus.

6.2.1. Obwee OAY[:

§ +25y + 0.y = hsin(ot + ¢),

KoHkpeTHoe AY[:
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6.2.2. [ina cnyyas Manoro conpoTuBneHus (& < oc) obee pellerune Y[

Y(t) = Yobu + Yuact = Yos + Yeum = €% (C1cosmpt + Casinwpt) + As sin(ot + ¢ — €).

o0 = Job —5° = W; #, 849 It

6.2.3. 3HauyeHne aMmnNNUTYAbl BbIHY>XAEHHbIX KonebaHuia:
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6.2.4. Onpegenum MM no sagaHHbIM HY.
yo =GJP2 = e® (Cicos0 + Casin0) + Ag sin(0 + ¢ — &),

oTkyaa Ci=yo—Assin(p—¢g) = ﬂfﬂﬂa_, y/@y 294 .@ﬂ((sﬂ,ﬂﬂg) =
= G,002 #.
HaxoAuM BblpaxeHue Ans CKopoCTH, nNpoanddepeHLMpoBas obLLee peLLeHue:

y=—8e (Cicosapt + Casinwpt) + e (—opt Cisinoot + oot C2coswpt) +

+ As.ocos(ot + ¢ — €).
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6.2.5. HayanbHaa amnnutypa cBoboaHbix kKonebaHui:
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6.2.6. B Hanbornee npocToi hopme 3aKoH ABUXKEHMUS B ObLLem BUAE:
y(t) = Apo e sin( oot + ¢p) + As sin(ot + ¢ —¢);

B KOHKPETHOM BUAE:
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6.2.7. CTpoum rpacuk 3akoHa ABUXEHUA
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[image: image16.png]6.3. PaccMoTpum 0TAENbHO BbIHYXAEHHbIE KonebaHus.
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6.3.3. Bbluncnum 3Havyerns aMmnnutyabl BbiHYXAEHHbBIX KonebaHuin npu He-

CKOJIbKMX 3Ha4YeHnAX yFHOBOIZ 4acToTbl BO36y>K,D,eHVIFIZ
h

As = As(0) = |
o J02 —0?) + 280y

L2
As(0) = —L——= 47,00%//
s(0) = WE

/,IZ - =G 0108w
As( 0,50c) =
B Qlo ,/[ (zv-ﬂ, g) 4—(2*4/29067,.5)

((9°% 2, Q,_/iz-j‘/
7

Agpes( ©c) = As( oc) =

As( 1,50c) = _————/-—"""_(/‘_:
o, (23 ~)
11142' ({‘/,_C?)Z-+(2‘ ;//5 S

/ , = ODO6#.
As( 20¢c) = ____’__/i__e____g__&/ o, O

152 1-2)% (2. 25 2
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6.3.5. ®YX B aHanuTHUYeckon opme nMeeT BUA;

£ = g(w) = arctg(

_228“(02) = arctg(_a)__T)_
O —® )





