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B pesynbrare aHanusza ofHON M3 Mojeneil Kojae0aTenbHOro KOHTYpa BBISBICHA
oco0asi Touka, B KOTOPOH MOJyJIb MMIIEJAHCA HE 3aBUCUT OT BEJIMYMHBI AKTUBHOTO

COIIPOTHBIICHUS. YKa3aHHAs TOYKAa PACIOJIAraeTcs Ha 4acToTe, PaBHON Fp/ V2

(rme Fp — pe3oHaHcHas 4yacToTa KOHTypa HpH MaJIOd BEIUYMHE aKTUBHOIO
conpoTuBiieHus. B HacTose paboTe nmpuBeaeHa MOIETTh MEXaHUIECKON CUCTEMBI
C BS3KHM TPEHHUEM, OIKChIBa€Masl aHAJIOTMYHBIMU ypaBHEHUsiMH. B cemelicTse
YaCTOTHBIX XapaKTEPUCTUK 3TOM MOJENIN TaKKe CYIIECTBYET TOYKa, [IE MOIYJb
MEXaHHYECKOTO COIMPOTUBIICHUS HE 3aBUCUT OT KOI(PPHUIMEHTa BI3KOTO TPEHUSI.
[Ipenmnonaraercst mnpuMmeHeHne d>PQexkTa B TEXHUKE IIEKTPOAKyCTHUYECKUX
U3MEPEHUM.

KitoueBsie ciioBa: MOJIE/Ib MEXaHUUECKOW CUCTEMbI, MEXaHUUECKUI PE30HAHC.

B pabote [1] coobmanock 00 0co0Oil TOYKE B CEMEMCTBE XapaKTEPUCTHK OIHOW W3

. F
MoJieNiell Koae0aTeTbHOr0 KOHTYpa. JTa TOYKa, pacloyiaraeTcsi Ha 4acToTe \/%), rae Fp —

pEe30HaHCHAasE dYacToTa KoJNeOaTeNbHOr0 KOHTYpa TIpM Majod BEJIMYMHE AaKTUBHOTO
CONMpOTUBIIEHUA. MOayap MMIENaHCa KOHTypa Ha 3TOM 4acTOTE HE 3aBUCUT OT aKTUBHOIO

CONPOTHUBIICHUSI KOHTYypa U paBEH XapaKTEpUCTUUYECKOMY COINPOTHUBIEHUIO KOHTYpa,

YMHOXEHHOMY Ha J2. B paboTe TakKe OIpEACNICHO MpeNeTbHOE 3HAYEHHWE AKTUBHOTO
COTIPOTHUBIICHUS, BBIIIIE KOTOPOTO KOHTYP HE MPOSIBIISIET H30MPATEIbHBIX CBOMCTB.

B Hacrosmieit paboTre TmOCTpoeHAa MOJEIh MEXaHWYECKOW CHCTEMBI, YacTOTHAas
XapaKTEPUCTHKA KOTOPOW HMEET AaHAJIOTHYHYIO OCOOYyI0 TOYKY — HWHBApPUAHT MOMIYJIS
MEXaHUYECKOTO COINPOTHBIICHHUS ISl BEJIWYUHBI BSA3KOro TpeHus. /[l cooTBeTcTBHs
MEXaHWYECKOH  MOJIETH  DJIEKTPUYECKOMY  KOHTYpy  OBUI  HCIOJB30BaH  METOJ
AJICKTPOMEXaHNUECKUX aHajaoruid. CTPYKTypHas cXxeMa MEXaHMYECKOW CHUCTEMBI MPHUBEICHA
Ha puc. 1.

[IpeanonaraeTcsi, YTO OAJIEMEHTHI CHCTEMBbI pACIOJaralOTCs Ha WJCATbHO TJIAJIKOU
TOPU30HTAIILHON TOBEPXHOCTH, YTO IMO3BOJIAET MCKIIOYUTH W3 aHAJIW3a CUJIbI TPaBUTAIUU.
[IpuBeneHHbIe pacyeThl NPEANOIaraloT TakKKe OTHOCHTEIBHO Mallble MEXaHHYeCKHe
nepeMenIeHus, IPU KOTOPBIX HE U3MEHSIOTCS HAMPaBICHUS IEHCTBYIOMNUX CHUII.
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OaHO 3BEHO CHUCTEMBI NpPEJCTaBiIsieT Cco0OM HEBECOMYI0 TMpPYXHUHY (C MalbIMU
MEXaHUYECKUMH TIOTEPSIMU), XapakTepu3yemyto koddduimentom rudbkoct C — BETUUUHON
00paTHOM )KECTKOCTH.

BTopoe 3BeHO COIEpKUT HWHEPTHYIO Maccy M, COOTBETCTBYIOIIYIO SJIEKTPUYECKOU
WHIYKTUBHOCTH L, W mociemoBaTelbHO C HEH COCIWHEHHBIH 3JIEMEHT, 00eCIeUHBAIOIINI
BSI3KOE TPEHHE, XapakrepuzyemMoe BeauunHoM R. B pesynprare cymmapHas cuia,
MPUJIOKEHHAs K 3TOMY 3BeHY, Oy/eT paBHa cyMMe cuiibl HbI0TOHA U CHIIBI BA3KOTO TpEHUs, a
CKOPOCTH 3JIEMEHTOB, COCTABIISIOLIUX 3TO 3B€HO, OJTUHAKOBBI.

Puc. 1
I n ol Cxema MEXaHN4ECKOW CUCTEMBI C BA3KUM
AL BA S
TPEHHUEM.
H p F IT — npy»uHa, 0ol — mapHUp NpyKUHBI,
P — HeBecompblii pbryar, O — OCHOBHOM LIapHUD,

|=:= 1 ‘o 02 — IIapHUpP BTOPOTO 3B€Ha, M — Teno

B M pacueTHOM Macchl, B — 3J1eMEHT ¢ BI3KUM
o2

TPCHUCM, H — HenoaBm>xHas CTEHKA

CoOTBEeTCTBHE CHUCTEMBI MAPAICTFHOMY JJIEKTPUYECKOMY KOHTYpY OyAeT JOCTHTHYTO B
Clly4ae paBEeHCTBA CUJI B 000MX 3BEHbSIX (HANPSKEHUI) U CII0)KEHUS CKOPOCTEH (TOKOB). DTOM
IIeNTN CITYXKUT HEBECOMBIN phryar P, KOTOpbI MokeT BpamaThest (6e3 TpeHus) Bokpyr ocu O
(puc. 1). Ilepemennas BHemHss cuna F, npunokeHHast K cucreMe, IEUCTBYET Ha OCh phlyara.
HeecomocTh pbluara (ero mManas Macca Mo CpaBHEHHIO C MacCOM BTOPOTO 3BEHA) O3HAYAET,

YTO K HEMY MOTYT ObITh NPUMEHEHBI CIEAYIOIINE YPaBHEHUS ISl CyMMbl CHII ZF =0 u

MOMEHTOB ZM =0. IIpu paBeHCTBe MmIe4el ppluara CuUibl, IPUIOKEHHBIE K 3BEHbAM, OyIyT

paBHbl F/2. CKOpoCTh nepeMenieH st OCH MPHU 3TOM MOXET ObITh BBIYHCIICHA KaK MOJlycyMMa
. Vn+Vm .
CKOpOCTEW 3BEHbEB J = T, rae Vn — CKOPOCTb 3BEHA C IPYXKUHOM, a Vm —
CKOpOCTh 3BE€Ha ¢ Maccoil. B pe3yibTare MoiHOE MEXaHWYECKOE CONPOTHUBICHUE CHUCTEMBI B
KOMILIEKCHOU (hopMe UMeeT BUI:
4
Zm = 1 ,
joC+—
R+ joM

(1)

YTO € TOYHOCTBIO O MOCTOAHHOI'O MHOXHUTCIISL COOTBECTCTBYCT J3JICKTPUUCCKOMY UMIICAAHCY
napaJjijieJibHOI'O QJICKTPHUICCKOI'O KOHTYpa, MMOCTPOCHHOI'O 110 COOTBeTCTBYIOH_Ieﬁ
SKBUBAJICHTHOH CXEME.

OT0 O3Ha4yacT, 4To CEMENCTBO YaCTOTHBIX XapaKTCPUCTHUK MEXaHUYECKON CHCTEMBI TaKKe

F; .
COJIEPXKHT «OCOOYIO TOUKY» Ha 4acTOTe é , Tne Fp — pe3oHaHCHas 4acTOTa MEXaHUYECKOM
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1 . .
cuctemsl (npu Maibix R), paBHas ﬁ B ar10il 0co00i1 TOuKEe MOAYJIb MEXaHUYECKOIO
M

2M
COIIPOTHBIICHUSI HE 3aBHCHUT OT KOX(PQHIMEHTa BI3KOCTH W paBeH 4 - Ha puc. 2

IPUBEIEHO CEMENCTBO YAaCTOTHBIX XapaKTEPUCTHK CUCTEMBI B O€3pa3MEpHBIX KOOpAUHATAX,
rzae abcuycca HOpMUPOBAaHA II0 YAaCTOTE PE30HAHCA, a OPAUHATA 110 MOAYJII0 MEXaHUYECKOTO
COIIPOTHBIICHUS B TOUYKE CTAOMIILHOCTH.
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Puc. 2. 3aBUCUMOCTh OTHOCUTEIBHOI'O MOYJISI MEXaHUYECKON CUCTEMBI OT YaCTOTHI IIPU
Pa3IMYHOM OTHOCUTEIHHOM K03 ulimeHTe BA3KOCTH

Kak BumHO U3 puc. 2, ceMelHCTBO YaCTOTHBIX XapaKTEPUCTUK COCTOUT M3 PE30HAHCHBIX U
anepUoOAMYECKUX  KPUBBIX, [EpeceKkaroumxci B 0co0OW  Touke.  3aBHCHUMOCTh
HOPMHPOBAHHOTO MOJTYJISi CONPOTHBIICHHSI CUCTEMBI OT YaCTOTHI BBIYHUCIISIIACH 11O (popmMyie

S 2t% +x7

|Zm |_ 2.2 22 ° (2)
4t°x" +2(1-x7)

TAC X — OTHOIICHHUC YaCTOTbI K YaCTOTC PE30HAHCA (HpI/I Manou B}ISKOCTI/I), a t —

OTHOIIICHUC KOSq)(bHHHeHTa BA3KOCTH K MCXAHUYCCKOMY COIIPOTHUBIICHUIO CUCTEMBI B TOYKC

2M
CTaOWIIBHOCTH, paBHOMY 4 ~
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Jlerko 3aMC€TUTh, YTO OTHOCHUTCIIbHOC 3HAUYCHUC MOAYJIA MEXAaHHYCCKOI'O0 COIIPOTUBJIICHHUA

paBHO €IWHULIE HA OTHOCUTEJIBHOW YacTOTe, PaBHOMU , TIpU JIIOOOW OTHOCUTETHHOMN

1
2
BSI3KOCTH !.

ABTOpBI paboThl [1], TakXke, Kak U aBTOp HacToOsIIEH paboThl, HE HALUIN (UIUIECKOTO
00OCHOBaHMS CYIIECTBOBAHUS «TOYKH CTAaOMJIBHOCTWY. J[Is SIEKTpUYECKHX KOHTYPOB
OOHapy>KeHHBI A(PQPEKT TO3BOISIET MPEUIOKUTh PSII HOBBIX METOIOB HW3MEpPEHUiA,
OCHOBAHHBIX Ha JIETKO pealu3yeMOil BO3MOXKHOCTH M3MEHEHHUS aKTHBHOTO CONPOTUBICHUS
KOHTYDa.

Jns  mpuBENEHHOM  MEXaHWYECKOM  CHCTEMBl  MOXHO  IIPEMJIOKHUTh  METOAMKY,
NO3BOJISIOIIYIO  pa3iMyaTh CHUCTEMBI C COCPENOTOYEHHBIMH M paclpe/elCHHBIMU

rnapameTpamu. PacueTtn IIOKAa3bIBAIOT, YTO MAJIA MOCICAHUX ITOJTOXCHHUEC TOUYKHU CTa0MIBLHOCTH

F .
OTIINYaCTCsA OT 3HAYCHUA 7[7 HpeﬂCTaBHeHHLII/I MaTepHral MOXET OBITH HCIIOJIL30BaH B

2

y4eOHBIX TeNsIX B BHAE J1a0OpaTopHOW pabOThI, TOCKOJBKY OXBaThIBaCT  Ps
(GyHIAMEHTAILHBIX WACH MEXaHWKH. l[lpeicTaBisieTcsi TakKe WHTEPECHBIM NpPUMEHEHHE
PE30HAHCHBIX BHJIOB CHCTEMBI, BBICOKOE MEXaHHMUYECKOE COMPOTHUBICHHUE KOTOPHIX MOMKET
OBITh MCTIOJIB30BAHO IS aKyCTHYECKOTO TIOJABIICHHSI TOMEX M3BECTHOM YaCTOTHI.
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