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/2/ KaJt 113B8CTBO 0 DnOTBOCTb JIY'II8 '18CTIID0 M&lln&BHO B38BMOil&liCTBYJODl&ro C MHW&BbJO 

upH '18CTOTHOM yupaBn&Bllllo HM&eT BbiCOXO'I&CTOTHyJO H BH3XO'I8CTOTBYIO· CTpyKTyphl, Bbtcoxo­

'18CTOTB8H CTpyKTyp8 OoycnoBn9B8 XOB9'1HbiM p83MepoM crycTKa B 83HMyT&nbBOM BaDp8Bne­

RliR, B cany qero RM&eT M8CTO Bb1C81llt8 '18CTIID H8 MRW9Bb c '18CTOTOA oopamatn<H. KpoMe 

TOrO, DnOTBOCTb HMDyn&e8 BTOpH'IHbiX '18CTIID C BbiCOK0'18CTOTHOli CTpyxTypoli MOilynHpOB8R8 

no 8MnnRTYile c '18CTOTOA nyn&C8UHA M&rHHTHoro nons. nocnaAHee oocTOHTen&CTBO CBH3aHo 

C T&M, 'ITO ny'IOK ycxopH&MbiX '18CTHll HCnbiTbiB88T p81lH8nbBbl8 xoneo&BHH 38 C'leT Henonao­

ro cneAHD(ero scjltjleJtT8 '18CTOTbl ycxopaJOmero aanpaJKeJIRH 38 r8pMOBBK8MR nyn&C81lHA Mar-

BliTHoro nons. 

Y'IRTbiBaH, 'ITO crycTOK '18CTHil eme HCllbiTbiBaeT xone6aaHH 38 c'leT paAHani.so..q,a3o­

BOro IIBRJKGHBH, TO B oomeM cnyqae paAH8DbHbl8 KoneoaHHH ny'IK8 MoryT ObiTb Oll11C8Bbl 

CDGIIYJODlHM Bblp8JK8RH&M: 

fl R L fl"' I h, sin ( j!l.t + <A_ 
- •- (1 + )[ - - I •I R o 2" R .t L "'o -'--'--;(1::-_-n-:) __ H __ ---.J 

0 

(1) 

3AaCb flR - p811H8n&aoe cMemeaHe ny'IK8; 

flcu - OTJtnOH9BH9 '18CTOTbl OT 38KOH8 ( CU 0 
); 

hi 8MllnRTYil8 i -TOll r8pMOHHKH nona; 

n - 2neoo pa11/ cex; cp 1 - ljl830Bblli CllBHr; 

H
0 

- H8npHJK91lHOCTb nonH 118 ueHTpan&aoA opoaTe; 

n - noK83aTen& cn8A8 M8rHHTHoro nonH. 

/2/ 
K8K oblno noK838HO B p86oTe , cxopocTb HaMeaeaaH HHTeHcHBHOCTH ny'IK8 npH B38H-

MOAelicTBHR ero C MHW911bl0 nponopllHOH8DbH8 p8,:tR8DbHOMY CMemeHHIO DY'IK8, nonaraH, 'ITO 

'18CTOT8 yCKOpHIODl9rO H8llJ)HJK9HHH B MOMeHT BbiBOil8 nyqxa 118 MRW9Ub H3M9HH9TCH DRHeliHO 

H cryCTOK He COil9pJKHT 38pHIIOBbiX H901lHOp01lHOCTeli0 MOJKHO 38llHC8Tb CltOpOCTb H3M9H9HHH 

RHT9HCHBHOCTR K8lt: 

s 



aN =~R (l+ L )[~"'~_nh1 cos(nt+t/>1 ) 
at aR 0 2~rR0 +L <u 0 rb (l-n)H 0 

(2) 

AaarrH3 ljlopMyrrbi ( 2) noKa3biBaeT, 'ITO npH aexoTopbiX 3Ha'I&HRSIX ArrRTerrbsocTR BhiBOAa rb 
aN 

B3aHMOA9i!CTBH9 C MJ!W9BI>IO npeJtpamaeTCSI, T,e. --a;-• 0 ! 'ITO 03Sa'la9T OTXOA ny'llta 01' 

MHW&HR 3a c'leT paARarrbHbiX Jtorre6asal!. Kax noKa3biSaeT onbiT 1npJI 6orrbWHX 3Sa'leBBSIX 

Tb BTOpR'IHble ny'IKH 'laCTBil o6rraA6lOT cymeCTB9SSbiMB pa3pb1BBMR B nrroTHOCTR, 

0AHHM B3 M9TOAOB yrry'IW9SBH CTpyKTypbl ny'IKOB BTOpB'IHbiX 'laCTR!l SIBIISI9TCH KOMnes­

CaURH pacKa'IKR ny'IKa, Bbl3b1B89MOJ! Aei!CTBBeM nyllbcanBll MarBII'l'Soro norrg ('ITO oco6eSHO 

sa~HO B peaosaHCHbiX crry'laSIX0 TaX KaK 'laCTOTbl p8ARBnbH0~830B~X KOIIe6asBll B rapMOSBK 

, rryrrbcanBi! MarHHTl!OrO nOIISI - OAHOrO nopSIAK8), M3B9CTHble AO CBX nop <;noco6bl BCKIIIO'Ie­

HRH BJIHHHRH IIYIIbCBilRll MarHBTBO'rO norrH Ba ny'IOK ycJtopeHHbiX 'laC1''1lll1 ABy~yWl•xca B CRSX­

poljla30TpOHe, se npBBOASIT K norrHOMY IIOAaBneHBIO ljlrriOKTYBilBll B RRTeSCRBHOCTH fiY'IKOB0 

Bbl3biBa9MblX nyrrbCaUBHMH B none H CBH3aHbl C C03A8HB9M rpoM03AKHX CXeM CO 3Sa'IRTellb­

HblM noTpe6rreHB9M MOII(SOCTB, 

,D.rrst npoBepltB M9TOAa no ynyqmeSRIO CTpyKTypbl ny'IKa BTOPR'IllbiX 'laCTRU 0 HCnOIIb3YIO­

Wero aljlljleKT KOMneaca!lBB BrrBaSBH rapMOHSK nona, 6biDO C03A8HO ycTpOi!CTB0 0 COCTOSIII(99 

H3 2-oCBOBHbiX }'BIIOB: 

1. CxeMbl BbiAerreHBH nyrrbcanal! M8rSBTnoro nona B3 H • 

2. 4>a3oBOrO ¥0AYIIHTOpa. 

KaK BHAHO B3 6noK-cX9Mbl pRe, 1, HCTO'IHHKOM HHijlopMaUBR 0 nyrrbCanHaX M8rBBTHOro 

""'· 
llOIIH HBIIR9TCH RSTerpaTOpHaSI KaTymxa, pacnorro~esaaH B 3a3ope SII9KTpOMBrSBTa, fapMO­

HRl<.H nyllbC8!lRll llOIIII 6001 1200, 1800 repn Bb!A911H IOTCII COBM9CTHb1M A9i!CTBR9M ycBIIB-

T911H ( n 
1 

n
4 

) 1 BM9IOII(ero Koaljllj>RnHeST YCRII9HBII k • -1 R paBSOM9pHyiO 8MniiB-

TYAB0-'18CTOTHYIO XapaKT9pRCTBKY AO 200 Krll, R 4..:.Ssesaoro lj>RIIbTp8 SB3KOII '18CTOTbl TRn8 

R C • nonoc8 nponycK8SRII lj>BIIbTpa Bbi6paaa TaKoll , 'ITO Korre6asaa c qaCTOTaMB AO BOO repn 

CABRra!OTCII no ljla3e ycRIIHT9119M Ba 180° R arrre6paB'I9CKR CKIIaAbiBaiOTCII Sa Bb1XOA9 lj>RrrbT­

pa C KOrre6aSBIIMR TOil ~e qaCTOTb!1 SO npHW9AWRMB Sa Bb!XOA lj>BIIbTpa B o6XOA YCHIIRT91111. 

Kone68SBII ~e c qacTOTaMB BOO, 1200, 1800 repn npoxoABT aa BbiXOA lj>BrrbTpa R noAaiOTCII 

Ba ljla30Bbii! MOAYIIRTOp, 4>a30Bb!l! MOAYIIIITOp np&ACTaBJIR9T R3 ce611 '19Tblp9XIIOIIIOCHRK sa 

nonynpOBOASBKOBOi! 9MKOCTB, B 3aAaqy KOToporo BXOABT1 C OASOII CTOpoHbl1 ocymeC1'BIIaTb 

'laCTOTSYIO MOAYIIII!lRJO ycKopaiOmero aanpii~9SRa ( ~l<J• ~ ) ; C Apyroll CTOpoSbl -
dt 

o6oliTB 1'PYASOC1'B0 C03AaBa9Mbl9 Y3KOnOIIOCTHOCTbiO 3aAaiOmero reaepaTopa no Kasarry MO-

AYIIHURH qacTOTbl (0 ~ 500 repu), l.faCTOTBaH xapaKT9pBCTRKa ljla30BOro MOAYIIHTOpa no 

ynpaBJiaJOW&My CBraany paBSOM9pH8 AO 16 4 20 Xrn. npHBUBnHallbHaH CX&Ma 6rroKa KOMnes­

canaB npeAcTaBnesa na pac. 2. 
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Pe3yllbTaTbl SKcnepBM9STarrbBb!X BCCII9AOBBSBII BIIIIIOCTpBpyiOTCII cepaell OCUBIIrrOr­

paMM0 CHIITblX Alii! pa311R'IRbiX pe~MOB BblBOAa ny'IKa 'laCTR!l Sa MRW&Hb. 

II 'L'--~ 

Ha pHC, 3 B .4 np9ACTaBneHbl OCURIIIIOrpaMMbi0 COOTB9TCTBYIOWB9 AIIBT911bHOCTB 26 B 

50 Mcell:. 

11[3 cpassesaa OCURIIIIOrpaMM B Ka~ol! cepBB B3M9p8SBII H9TPYABO BRA91'b sljlljleJt1' 

XOMII9HCBUHR0 npBBOASIWBi! K yM9HbW9HIIJO rrryOBHbl MOAYIIRUBB nrrOTHOCTH nyqxa, BblBOAH­

MOrO sa MHmeHb (:eo :ecex cnyqastx, pac, 3 B pac, 4, 3aperacTpBpoaaa caraan c MBmesa), 

Ha PHCo 6 llp9ACT8BrreS CBrH811 C MBWeHB npB CHSijl83HOM A&i!CTBHB CBrH8118 KOMneHC8UHH, 

P8BHOMepBOCTb p8CK8'1KB KOII908HRil noaBOIISieT B A811bBei!WeM HCnOIIb30B8Tb 9TOT 

sljlljlexT AilS! perynBpOBKB p83M9poB ny'IK8 B 38BBCRMOCTR OT 38118'1 lj>H3B'I9CKOro sxcnepB­

MeHT8, 

H8 pBC, 6 npBB9A9Sbl 0AH0Bp9M9HSO CHIITbie OCURIIIIOrp8MMbi ABYX CHrBarroB: BepX­

HHll nyq - P8AR811bHo-ljla3oBbie xoneoaHBII ny'llta qacTBil, sa~sRi! - carnan c MRmesa, Oc­

narrnorp8MMbi CSRTbl Allll ABYX CIIY'I8eB: nps S811R'IBB KOMn9HC8UBB B 093 KOMneBC8!lBB, 

HeTpyARo BHA&Tb, 'ITO xoMneSc8UHII npHBOAHT x 38TYXBHRIO p8AH8rrbao-ljla3o:eoi! p8CK8'1KB 

ny'IK8 npBMepHO B 2 p8380 'ITO IIBIIH9TCII BblrOAHblM C TO'IKH 3p9HHII yrry'IW9HBII nap8M91'-

poB ycxoplleMoro crycTK8 '18CTHU. 

B 38KIIIO'I&RRe aBTOpbl onaroAapHT coTpyARRKOB rpynnbi anexTponaxa PTO A.M.MH­

xai!rrosa, A.n.UapeHKOBa, H.H.BrrRSHBKOB8 38 RX Y'I8CTB9 B paooTe R oocy~A9HHB SKCUepa-

M9STallbHblX p93YIIbT8TOB. 

n R T e p 8 T y p a 

r 
1. r.M Ka3aSCKHil, r.n. ny'IKOB. Cnocoo KOMneacanBH paBsosecsoi! ljla3bl cryC1'K8 ycKopR-

eMbiX '18CTBU nOA Aei!CTBR9M rapMOSBK nyrrbCa!lRll MarSRTSOrO )101111, npenpBST 

OMHM, 1947, ,D.y6na, 1966. 

2. r.c. Ka38HCKBil, A.M. Maxai!rroB, A.n.UapeHKOB, CTaOBIIH381lRR BHT9HCRBHOCTR ny'IKOB 

qacTan B canxpoljlaaOTpone OMHM. )I(T4>, T, XXXV , cTp. 626-627. 

3. r.c. Ka3aHCKBil, A.n. llapeRKOB. noA8BII9SB9 xorepel!THb!X ljla30Bb!X xorre68BHII crycTK8 

npOTOSOB B CHSXpoljla3oTpose sa 10 ras. npenpBST OMHM, 2491, ,D.y6sa, 1966. 

PyxonBcb nocTynHrra B B3A8Tellbcxai! OTAen 

f6 HIOHII 1966 r. 
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a) 

~) 

c;) 

-. r 

Pac, 4, CRrsanbi c MHmesa, Me.QneHBblll BbiBO.II ny'llta ( r P • 50 MeeK) : 
a) 6e3 ltOMD8BC81lRR0 6) C JtOMD8BC81lH8ll, 

PRe, S, CRrsanbl c MBme!IR, Me.QnessbiA 8b1BO.II nyqJta ( f P • 25 MCeK): 
a) 683 JtOMD8BC8IlliR, 6) C ltOMD8BCallB8ll, 

Pac, 5, Carsan c MRmeBH. Cascjlaaaa• pacKa'llta Dy'llta -.acT!IIl. 
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