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Uenb pa60Tb1: 111cc.neAOBaH111e A1t1HaM1114ecK111x 

CBOiitCTB ynpyro-Bfl3KOro nHeBMaTW·ISCKOro 

Ko.neca .. 

Ko.necHbliit nHeBMaT111L1ecK111ii1 AB1t1>K111Te.nb - OAHa 

1113 caMblX pacnpOCTpaHeHHblX XOAOBblX ClllCTeM, 

KaK 8BTOM06111.nbHOro TpaHcnopTa, TaK Ill CTpOlllTSfibHO-,lJ,OpO>KHOiit TSXHlllKlll .. nHeBMOKOfiSCHbli/1 

ABlll>KlllTS.nb cr.na>KlllBaeT KlllH8M8Tlll48CKl/le B03MYu..\8Hlllfl, nepeAaBaeMble OT HepOBHOCTeilt 

onopHoilt nosepxHocr111 K nop,secKe paMbl Maw111Hbl, 06ecne4111sa.s:i ei/1 nocrynare.nbHoe p,s111>KeH111e .. 

,Q.n.s:i 111cc.neAOBaHlllfl ,lJ,lllHaMlll48CKlllX CBOii1CTB nHeBMaTlll48CKOro KO.neca He06XO,D,lllMO COCTaBlllTb 

era MaTeMaTlll48CKOe on111caH111e, OCHOBaHHOe Ha AOnyU,,\eHlllflX, pac4eTHOii1 cxeMe Ill 

aHa.nlllTlll48CKlllX 38BlllClllMOCTflX .. 

OCHOBHble AOnyU,,\SHlllfl np111 COCTaB.neHllllll pac4eTHOii1 cxeMbl nHeBMaTlll40CKOro KO.neca: 

· nocrynare.nbHa.s:i cKopocTb oc111 Ko.neca V0 k nocro.s:iHHa; 

· ynpyro-Bfl3Kllle csoiltcrsa Koneca npe,D,cTasneHbl re.noM ¢>oXTa, npe,D,cTas.n.s:it0U,,\ero co6oil1 

COSAlllHSHllle ynpyroro Ill Bfl3KOro s.neMeHTa; 

. Clllfibl cyxoro rpeHlllfl B nHeBM8Tlll48CKOM Konece OTCYTCTBYIOT. 

Ha ocHose np111HflTblX p,onyU,,\eH111ii1 cocras.neHa p,111HaM111\.lecKa.s:i pac4eTHa.s:i cxeMa 

nHeBMaTlll48CKOro KO.neca (p111cyHOK 1 ). 

y 

r 

OCHOBblBaflCb Ha nplllHL!lllne narpaH>Ka-,Qa.naM6epa MO>KHO YTBep}l{AaTb, 4TO np111 paBHOMepHOM Ill 

np.s:1Mo.n111Heii1HOM ,D,Blll>KSHllllll OClll KO.neca sepTlllKa.nbHafl c111na, ,D,eiitCTBYIOU,,\afl Ha OCb Koneca, 

paBHa cyMMe Clllil o6pa30BaHHblX ASQJOpMal..!1110111 ynpyroro Ill Bfl3KOro s.neMeHTOB re.na ct:>oxTa. 

C111.na, AeiitcTBYtOu..\a.s:i Ha ocb Ko.neca pasHa: 

F tf 

ok = m k · Y ok , ( 1 ) 
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r,qe mK - Macca np111se,qeHHas:1 K oc111 Koneca, y0K- Koop,q111HaTa oc111 Koneca. 

C111na, ,qellicTBYIOU.\as:i OT ynpyroro aneMeHTa Tena ct>mrra: 

r,qe cK - Koacpcf:>111L1111eHT >KeCTKOCT111 ynpyroro aneMeHTa, l::J.y- ,qecpopMaL1111.s:1 Tena ct>oxTa. 

C111na, ,qellicTBYIOU.\as:i OT Bs:l3Koro aneMeHTa Tena ct>mrra: 

r,qe bK - K03cpcp111l...1111eHT Bs:l3KOCTll1 Bs:l3KOro aneMeHTa . 

.QecpopMal...1111.s:I rena ct>oxra onpe,qen111rcs:i pa3HOCTblO Koop,Q111HaT oc111 Koneca YoK 111 onopHolli 
nosepxHOCTll1 Yn: 

i1y = Y&k- Yn . (4) 

V13 ypaBHeHll11ii (1 - 4) COCTaBll1M ,Qll1cpcpepeHL1111anbHOe ypaBHeH111e, OTpa>KatOU.\ee ,Q111HaMll1KY 
nepeMell.\eHll1.s:I OCll1 nHeBMaTll14eCKOro KOneca: 

~ 

mk. · .r: = -ck(Y:;>~~ - y?J- bk(v0 k. - y.1.J . (S) 

npeo6pa30BaB(5), nony4111M: 

3aMeHll1B npo111JBO.QHY10 dldt Ha oneparop nannaca p, nony4111M nepe,qaro4HYIO cpyHKL..1111!0 
nHeBMaTll14eCKOro KOneca: 

r,Qe nOCTO.s:IHHble speMeHll1 nepe,QaT04HOlii cpyHKL..1111111: 

11= ~ T, =b"= 
~0; 111 - C;.; . (8) 

.Qns:i pean111JaL1111111 nepe,qaro4Holli cpyHKL..1111111 nHeBMar1114ecKoro Koneca B cpe,qe MATLAB - Simulink 
socnonbJyeMcs:i 6noKOM «Transfer Fen» paJ,Qena Continuous, no,qcTas111s s ero 4111cn111Tenb 
(Numerator) 111 3HaMeHaTenb (Denomenator) cooTBeTCTBYIOU.\111e nocTos:1HHb1e 
speMeH111 T (p111cyHoK 2). 
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I& - t T2.s+1 11 I ..... .... 
~ 

T1 .s2 +T2.s+ 11 
~ -

Step Transfer Fen Scope 

Pvic. 1. CxeMa MO,Qenvi B Matlab Simulink 

Pac4eTHble,QaHHble: mk = 1210 Kr; ck= 58000 HIM; bk = 12100 H·c/M. 

T1 = ~ = ..J0,021 = 0,144j T = bk = o 209 
nony49HHbl9 ,QaHHbl9: ~ 'ck 2: 'ck ' • 

= @:) 

Pvic. 2. noKa3aHVls:I 3neKTPOHHOro OCL!Vlnnorpacpa «Scope» 
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