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nOCTynHJIO B pe,!(aKWHo 15. ,!(eKa6pll 1976 

MCCJIe'!(OBaHbI xapaKTepHCTHKH Typ6YJIeHTHOCTH B rJIa,!(KOCTeHHbIX annapaTax C MemaJIKaMH. 

PaccMoTpeHa neplICpepaHHali 30Ha annapaTa, B KOTOPOH: peaJIH3yeTclI 6e3BHxpeBoe Te'leHHe lKH,!(

KOCTH. nOJIY'leHO pacnpe,!(eJIeHHe Typ6YJIeHTHOro HanplilKeHHlI TpeHHlI H HHTeHCHBHOCTH TYP6YJIeHT

HOCTH B 3TOH: 30He. Ha OCHOBe rHnOTe3bl KHHHH ,!(JISI BpamaTeJIbHbIX nOTOKOB 0 nepeHoce yrJIOBolt 

CKOPOCTH Typ6YJIeHTHblMH nYJlbCal\HlIMH BbIBe,!(eHO BblpalKeHHe ,!(JISI ,!(JUIHbI nyTH CMemeHHlI. 

3KCnepHMeHTaJlbHall npOBepKa nOJIY'leHHbIX 3aBHCHMocTelt npOBe,!(eHa C nOMOl\lblO JIa3epHOro 

,!(omurepoBcKoro H3MepHTeJISI CKOpOCTH. OnblTHble ,!(aHHble nOKa3aJUI y,!(OBJleTBOpHTeJIbHOe COB

na,!(eHHe C paC'leTOM. 3aBHCHMOCTH, nOJlY'leHHble B pa60Te, MoryT 6bITb HCnOJlb30BaHbI B HHlKe

HepHblX paC'leTax. 

illRpOKoe HCrrOJIb30BaHHe arrrrapaTOB C rrepeMeHHBalOlIJ.HMH YCTp0H:CTBaMH B pa3-

JIH'IHblX OTpaCmIX rrpOMbIlIlJIeHHOCTH rrpHBeJIO K MHOrO'IHCJIeHHbIM HCCJIe,nOBaHH$lM, 

HarrpaBJIeHHbIM Ha C03,naHHe HHx<eHepHbIX MeTo,nOB paC'IeTa 3THX anrrapaTOB. 

rH,npo,nHHaMH'leCKHe paC'IeTbI CBO,nnCH B OCHOBHOM K orrpe,neJIeHHlO rrpoqlHmI 

OKPYX<HOH: CKOPOCTH X<H,nKOCTH H MOlIJ.HOCTH, rroTpe6mIeMOH MelIlaJII<oH. H3Y'IeHUlO 

CTPYKTypbI Typ6YJIeHTHOCTH, KOTOpa}{ OKa3bIBaeT CYlIJ.eCTBeHHOe BJIHHHHe Ha rrpo

TeKaHHe pa3JIH'lHblX TeXHOJIOrH'IeCKHX rrpou.eCCOB, y,nemIeTCa' 3Ha'lHTeJIhHO MeHbllIee 

BHHMaHHe. 

TEOPETMqECKAH qACT 

B HaCTOa'meH pa60Te HCCJIe,nYlOTCS{ xapaKTepHCTHKH Typ6YJIeHTHOCTH B rJIa,nKOCTeH

HbIX arrrrapaTax C MeWaJIKaMH. AHaJIH3 rrpOBo,nHTCa' Ha OCHOBaHHH CJIe,nYlOlIJ.HX 

,nonYlIJ.eHHH, 06bI'lHO HCrrOJIh3yeMbIX B m,npO,nHHaMHKe nepeMeWHBaHmrl : 1. Te'leHHe 

npe,nuOJIaraeTCS{ rrJIOCKHM (oKpYX<HaS{ COCTaBJIa'lOlIJ.aa' CKOPOCTH HeCKOJIbKO pa3 

60JIbWe oceBOH H pa,nHaJIhHOH COCTaBJI5rlOlIJ.Hx). 2. npoq>HJIh OKpYX<HOH CKOPOCTH 

He MeH}{eTCS{ no BbICOTe arrrrapaTa. 3. TOJIlIJ.HHa ITOrpaHH'lHOrO CJIOS{ Ha CTeHKe 

II ,nHHlIJ.e annapaTa MaJIa ITO cpaBHeHHlO C JIHHeHHbIMH pa3MepaMH annapaTa. 

4. Pacrrpe,neJIeHHe CKopocTeH B rrorpaHH'lHOM CJIoe He OKa3bIBaeT CYlIJ.eCTBeHHoro 

BJIHS{HHH Ha xapaKTep pacrrpe,neJIeHHa' CKOPOCTH B 06'beMe annapaTa. 
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1398 BaCUJIbl.\OB, MallopoB, YruaKOB: 

B 061>eMe arrnapaTa OT,neJIhHO paCCMaTpHBaIOTC5I ~eHTPaJIhHa5I (0 ~ r ~ rO) 
U nepHIPepHHHa5l (rO ~ r ~ R) 30HhI,OTJIH'JaIOrn.HeC5l xapaKTepOM nepe,na'lH KpYT5I

rn.ero MOMeHTa. B ~eHTpaJIhHOll 30He HMeeT MeCTO 06MeH MOMeHTOM Me:ll<.nY CJI05IMH 

)1<H,nKOCTH, Me:ll<.nY )I<H,nKOCThIO H ,nHHrn.eM, Me)l(,ny )I(H,nKOCThlO H JIOnaCnIMH Me

waJIKu. 

IlepHIPepHHHa5I 30Ha xapaKTepH3yeTC5I 06MeHOM KpYT5Irn.ero MOMeHTa Me)l(,ny 

CJI05IMH )l(H,nKOCTH, Me)l(,ny )l(H,nKOCThIO H ,nHHrn.eM, Me)l(,ny )l(H,nKOCThIO H ~HJIHH.upH

'1eCIWll CTeHKOll annapaTa. 

PaCCMOTpHM rH,npo.uHHaMHKY B nepHIPepHllHOll 30He, ,nJI5I KOTOPOH 60JIhWHHCTBO 

HCCJIe,nOBaTeJIell npHHHMaIOT 

v = vro . ro/r . (1) 

B ::nOll30He cnpaBe,nJIHBO CJIe.uYIOrn.ee pacnpe,neJIeHHe Typ6YJIeHTHOro KaCaTeJIhHOrO 

TpeHH5I2, 

(2) 

r,ne 

" = -Qv~v;. (3) 

B COOTBeTCTBHH C npHH~HnOM coxpaHeHH5I MOMeHTa, KPYT5Irn.Hll MOMeHT, nepe

,naBaeMhrH MeWaJIKOll )l(H,nKOCTH, ,nOJI)l(eH ypaBHoBeCHThC5[ MOMeHTOM COnpOHIBJIe

HH5I, B03HHKaIOrn.HM Ha CTeHKax H ,nHHrn.e annapaTa npu ,nBH)I(eHHH )l(H.rI!<0CTH, 

TO eCTh: 

M kp = Mcm + M.uH • (4) 

KpYT5Irn.Bii MOMeHT onpe.uemreTC5I '1epe3 MOrn.HOCTh, nOTpe6JI5IeMylO MeWaJIKOll, 

H ee yrJIOBYlO CKOPOCTh 

(5) 

,nJI5I imnapam C MeWaJIKOll 

(6) 

'lTO n03BOJI5IeT 3aIlHcaTh 

(7) 

MOMeH1 conpOTHBJIeHH5I Ha ~HJIHH,npH'leCKOH CTeHKe annapaTa paBeH 

(8) 
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o Typ6YJIeHTHbIX Xaplll<TepHCTHKaX IIOTOKa 1399 

MOMeHT COIIpOTHBJIeHIDt Ha :meMeHTapHOM Y'IaCTKe ,u:HH~a IIpH Bpa~aTeJIbHOM 

,u:BIDKeHHH )KH,u:KOCTH paBeH 

dM,lJ,H = "t",lJ,H 2rrr2 dr. (9) 

Pacrrpe,u:eJIeHHe HarrpmKeHHH TpeHHH Ha ,u:HH~e arrrrapaTa B rrepH~epHHHoH 30He 

IIpHHHMaeM aHaJIOrH'IHO Bblpa)KeHHlO (2): 

(10) 

Y'IHTbmaH, 'ITO MOMeHT corrpOTHBJIeHH5I ~eHTpaJIbHOH 30Hb! ,u:HH~a 3Ha'IHTeJIbHO 

MeHblIIe CYMMapHoro MOMeHTa corrpOTHBJIeHH5I ,u:HHlIIa, pacrrpOCTpaHHM BbIpa)KeHHe 

(10) Ha ~eHTpaJIbHylO 30Hy. l1HTerpHpY5I Bblpa)KeHHe (9) C yqeToM (10) B rrpe,u:eJIax OT ° ,u:o R, rrOJIyqHM MOMeHT corrpOTHBJIeHHH ,u:HH~a arrrrapaTa. 

(11) 

llo,u:cTaBJI5151 BbIpa)KeHH5I (7, 8, 11) B ypaBHeHHe (4), nOJIyqHM BeJIH'IHHy KaCaTeJIbHOrO 

Harrp5l)KeHH5I TpeHH5I Ha CTeHKe arrrrapaTa 

(12) 

r,u:e ~ = (HjR) + 1 - ,u:M anrrapaTa co cBo6o,u:HOH rroBepxHocTblO )KH,u:KOCTH; 

~ = (HjR) + 2 - ,u:M ~eJIHKOM 3arrOJIHeHHOro arrrrapaTa. 

Tor,u:a pacrrpe,u:eJIeHHe Typ6YJIeHTHOro KaCaTeJIbHOrO TpeHH5I 3anHIIIeTCH B BH,u:e 

° 02 K 
Q)~. r~ 1 

"t"= , (! Nli{;:I' (13) 

Bblpa)KeHM (1), (13) rr03BOMlOT onpe,u:eJIHTb K03~~HIJ;HeHT Typ6YJIeHTHOH ,u:H~~Y-

3HH B npe,u:rrOJIO)KeHHH, 'ITO Typ6YJIeHTHOe 'lHCJIO illMH,u:Ta paBHO e,u:HHHIJ;e3,4: 

D = 7: j (~ - ~) = O,Ol(!KN Q)~ • r6 . 
dr r (Rvro 

(14) 

llo,u:CTaBJI5151 BbIpa)KeHHe (13) B ypaBHeHHe (3) J yqHThma5l, 'ITO 

V~V; = - f:;;; (15) 
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1400 BaCHJIbUOB, MaHOpOB, YWaKOB: 

HaXO,!(HM BeJrn'llfHY Cpe,!(HeKBa'!(paTHqHOH rryJIbCau,HH OKPY)KHOH CKOPOCTH 

~;r; = 0,143 J (~;~O) w~~ . (16) 

TIpHHHMa}{ BO BHHMaHHe 6e3BHxpeBoH xapaKTep ,!(BH)KeHH){ B nepH(pepHHHOH 30He 

(1), IlOJI)"IHM HHTeHCHBHOCTh Typ6YJIeHTHOCTH B :noH qaCTH anIlapaTa 

ev = ~v:: = 0,143 J(KNrO) woro . 
v JRC VrO 

(17) 

YpaBHeHHe (17) Il03BOJIJ[eT OIlpe,!(eJrnTh CTeneHh Typ6YJIeHTHOCTH B annapaTe no 

BeJrn'llfHe . KpHTepH}{ MOm;HOCTH H 3HaqeHHlO OKPY)KHOH CKOPOCTH )KH,r(KOCTH Ha 

rpaHHu,e JIOnaCTH MernaJIKH. 3HaqeHHe 3THX BeJrn'llfH HaXO,!(HTCJ[ paCqeTHhIM rryTeMs• 

He OCTaHaBJIHBa}{Ch Ha aHaJIH3e MeTO,!(OB onpe,!(eJIeHH}{ MHHhI rryTH CMerneHHH 

OTMeTHM, 'ITO HH rHnOTe3a TIpaH'!(T.1IJl .D:JIJ[ BpalIJ,alOlIJ,HXCJ[ nOTOKOB4 0 nepeHoce 

rryJIbCau,HOHHhIMH COCTaBJI}{lOm;HMH CKOPOCTH MOMeHTa HMrryJIbCa, HH rHIlOTe3a 

KapMaHa3 0 no'!(o6HH nJIOCKHX npjJMOJrnHeHHhIX Typ6YJIeHTHhIX nOTOKOB He MoryT 

6hITh npHMeHeHhl B paCCMaTpHBaeMOM cnylfae, nOCKOJIbKY H3 nepBOH BhITeKaeT 

paBeHCTBO HYJIIO Typ6YJIeHTHhIX KaCaTeJIbHhIX Hanp}{)KeHHH B nepH<pepHHHOH 30He, 

a H3 BTOPOH - He3aBHCHMOCTh ,!(JrnHhI rryTH CMerneHHH OT <POPMhI H CKOPOCTH 

Bpam;eHH){ IlepeMernHBalOlIJ,HX YCTPOHCTB. 

HaH60JIee u,eJIeC006pa3HhIM .D:JIJ[ u,eJIeH HaCTomu,ero aHaJIH3a HB.1IJleTCH rHnOTe3a 

KHHHH4, 0606lIJ,HBrnerO rHnOTe3Y no'!(o6HJ[ KapMaHa Ha cnyqaH BpalIJ,aTeJIbHh~_ 
nOTOKOB. B COOTBeTCTBHH C 3TOH o606m;eHHOH rHnOTe30H HMeeM 

(18) 

OTMeTHM, 'ITO B paCCMaTpHBaeMOM CJIyqae nepeHOCHMOH BeJrnqHHOH }{B.1IJleTCH 

He MOMeHT HMnyJIbCa, KaK 3TO HMeeT MeC'"fO B TeopHH TIpaH'!(T.1IJl, a yrJIOBaH CKO

pOCTh. 

MCnOJIb3YH Bhlpa)KeHHe MH npo<pH.1IJl CKOPOCTH B nepH<pepHHHOH 30He (1) H ypaB

HeHH}{ (16) H (18), nOJIyqaeM 

1 = 0,286 J(KNro) woro r . 
JRC 2vro 

(19) 
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o Typ6YJleHTHbIX XapaI<TepHCTHKaX nOTOKa 1401 

3KcnEPHMEHTAJIhHAJI QACTh 

3KCnepHMeHTaJlbHa1l npOBepKa nOJlY'IeHHbIX 3aBHcHMocTell 6blJla npOBe,llena Ha CneUHaJlbHO pa3-

pa60T3HHOM CTeH,zte C HCnOJlb30BaHHeM JlaJepHOrO ,ztOllllJlepOBCKOrO H3MepHTemr CKOpOCTH6 . 

OnOK-CXeMa npH60pa npe,ztCTaBneHa Ha pHc.I . nY'IOK CBeTa OT na3epa 1, C<jlOKYCHPOBaHIlbW nHH30lt 

2, pa3,ztemreTcSI pacIUenHTeneM 18 Ha ,ztBa JI)''1a - onopHbW H OTp3)KaTenbHbW. C nOMOIUblO 3epKaJl 

3 H 17 06a JJy'Ia nepeceKalOTC1I B O,ztHolt TO'lKe, paCnOJlOlKeHHOii B6JlH3H <jlOK3JJbHOii nnOCKOCTH 

llHH3bI 2. OnopHbw JlY'I, npolt,ztSl '1epe3 cepbm <jlHllbTP 4 H COcy,zt C Hcclle,ztyeMolt lKH,ztKOCTblO 5, 
'1epe3 ,ztHa<jlparMbI 6 H 7 H KpacHbw <jlHnbTp 8, nona,ztaeT Ha <jloToKaTo,zt <jloT03JleKTpOHHoro YMHO

lKHTeJl1l (cI>3Y) 9. 
B TY lKe TO'IKY <jloToKaTo,zta nona,ztaeT paCCe1lHHbut ,ztBHlKYIUHMHCSI '1aCTHuaMH CBeT BToporo nY'Ia, 

OTJlH'IaIOIUHHC1I OT nepBoro no '1aCTOTe. B cI>3Y npOHCXO,ZtHT BbI,zteneHHe pa3HocTelt '1aCTOTbI H npe-

06paJOBaHHe CBeTOBoro CHrHaJla B 3neKTpH'IeCKHH. H3MepeHHe '1aCTOTHoro cneKTpa pa6o'lero 

CHrHaJla OCYIUeCTBmreTCSI npH nOMOIUH aHaJlH3aTOpa cneKTpa 11 H perHcTpHpyeTcH Ha ,ztHarpaMHoll 

JleHTe CaMOmlIUYIUero npH60pa 13. npH nOMOIUH BcnOMOraTeJlbHOrO 6JlOKa 12 BpeM1l nepecTpoltKH 

aH3JJH3aTOpa cneKTpa MOlKeT MeH1lTbCH B npe,ztenax 2 : 30 MHH. 

3aperHcTpHpoBaHHbIll Ha JleHTe CHrHaJl (pHC. 2) npe,ztCTaBJl1leT c060lt KPHBYIO pacnpe,zteJleHHSI 

nnOTHOCTH B~p01lTHOCTH ,ztJl1l '1aCTOTbI ,ztonnJlepOBCKoro c,ztBHra, cooTBeTcTBYIOIUYIO cneKTpy 

CKopocTell B H3MepSleMolt TO'lKe B npoeKUHH Ha II3BeCTHoe HanpaBJleHHe. CKOpOCTb lKH,!tKOCTH CBSI-

3aHa C '1aCTOToll ,ztonnJlepOBCKoro C,ztBHra COOTHOIUeHHeM 

v = vAo/2nosin(e/2). (20) 

Pacnpe,zteJleHHe nJlOTHOCTH BepOSiTHocrn ,ztJlSl CKOPOCTH lKH,!tKOCrn KaK H CJle,ztOB3JJO olKH,ztaTb2, 

6JlH3KO K HOpMaJlbHOMY (pHC. 2). BCJle,ztcTBHe )Toro, ocpe,ztHeHHoii CKOPOCTH lKH,ztKOCTH COOTBeT

cryeT '1aCTOTa ,ztonnnepOBCKoro C,ztBHra v rnax ' a cpe,ztHeKBa,ztpaTH'lHolt nYJlbCaUHH CKOPOCTH -

pa3HOCTb '1aCTOT Av = vrnax - v2 = v3 - vrnax Ha ypOBHe CHrHaJla, paBHoM 0,605. 

PHc.l 

OJlOK-CXeMa llaJepHoro H3MepHTeJl1l CKOPOCTH 

1 JlaJep; 2 JlHH3a ,ztJlHHHo<jloKycHaH; 3 H 17 3epKaJla; 4 <jlHJlbTP cepbIii; 5 COcy,zt; 6 H 7 ,ztHa<jlparMbI; 

8 <jlHJlbTP KpacHbut; 9 <jloT03JleKTpOHHbm YMHolKHTeJlb cI>3Y-38; 10 reHepaTop '1aCTOTbI r3-7A; 
11 anaJlH3aTOp cneKTpa C4-8; 12 6JlOK BCnOMOraTeJlbHbm; 13 3JleKTpOHHbw nOTeHuHoMeTp 

3nn-09; 14 6JlOK nHTaHHH aHaJJH3aTOpa cneKTpa; 15 cMecHTeJlb; 16 6JlOK nHTaHHSI cI>3Y; 18 pac

IUenHTeJlb, 19 6JlOK nHTaHHH JlaJepa. 
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1402 

Pmox 

PHc.2 

3anRcb cneKTpa .lI0nnnepOBCKHX CRfHaJIOB 

1 HOpMaJIbHOe pacnpe,lleJIeHRe. 

0'05 roM 

PRc.4 

015 

QKPYlKHble CKOPOCTH B annapaTe C OTKPbITOtt 

Typ6HHHOtt MemaJIKoii (dM = 0,1 w; n = 
= 22006/MHH) 

PaccTomme MelKZIY nJIOCKOCTblO 3aMepa 

H MemaJIKoit: 1 105 MM, 2 17 MM. 

BaCRJIb~OB, MaliopoB, YmaKOB : 

1'5,------,-------,---------, 

005 roM 015 

PRc.3 

QKPYlKHble CKOPOCTH B annapaTe C nponeJI

JIepHoii MemaJIKOii (dM = 0,1 M; n = 400 06/ 

/MHH) 
PaCCTOHHlle MelKZIY nJIOCKOCTblO 3aMepa 

H MemaJIKoii: 1 105 MM; 2 17 MM. 

A 

0·2 

o 
g 

0 ·2 8 

0'02 010 r,M 0'14 

PHc.5 

113MeHeHHe HHTeHCHBHocm TYP6YJIeHTHOCTH 

no pa,!J;Hycy annapaTa 

A .lim! annapaTa C nponeJIJIepHoit Meman

Koii (dM = 0,1 M; n = 400 06jMHH); E ,Ilm! 

annapaTa C 0TKPbITOil: TYp6HHHoil: MemaJIKott 

(dM = 0,1 M; n = 400 06/MHH). 
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o Typ6YJIeHTHbIX XapaKTepHCTlUCaX IIOTOKa 1403 

PE3YJIbTATbI II OIiCY)K,UEHIIE 

TIpO<plIJIli TaHreHll;I1aJIbHOH cocTaBrurIO~eH OCpe,n:HeHHOH CKOPOCTR )KR,n:KOCTR B arr

rrapaTe ,n:RaMeTpOM 0,3 M npRBe,n:eHhI Ha pRC. 3 ,n:JIlI npOrreJIJIepHOH MernaJIKR R Ha 

pRC. 4 ,n:rur OTKPhITOH Typ6RHHOH MernaJIKR. 

3aMeTHa cy~ecTBeHHall pa3HIUJ,a B BeJII{qRHe CKOPOCTH )KR,n:KOCTR OKOJIO MernaJIKR 

H B,n:aJIH OT Hee. O,n:HaKO, KaK rrOKa3hIBaIOT 3KcnepRMeHThI, TaKoe pa3JIRqHe Ha6JIIO

,n:aeTClI TOJIbKO B 30He ,n:eHCTBRlI MernaJIKR, a B OCTaJIhHOM 06beMe amIapaTa BeJIH

qRHa TaHreHIJ.RaJIhHOH OCTaBJIlIIO~eH CKOPOCTlf He MeHlIeTClI no BhICOTe arrrrapaTa 

R HaMHoro npeBhIrnaeT pa,n:RaJIhHYIO H aKCRaJIhHYIO COCTaBJIlIlO~He CKOPOCTR 7.8.11. 

TaKHM 06pa30M ,n:orry~eHHlI 1, 2, npHHlIThIe npH aHaJIH3e, cnpaBe.L(JlRBhI ,n:JIlI Bcero 

o6beMa annapaTa, 3a HCKJIlOqeHHeM 30Hhl ,n:eHcTBHlI MernaJIKH. 

3KcrrepHMeHTaJIbHhle ,n:aHHhIe no HHTeHCHBHOCTH Typ6YJIeHTHOCTH H npllMhIe, 

pacCtUnaHHhIe rro ypaBHeHHIO (17), nOKa3aHhI Ha pHC. 5. 3aMeTeH 3HaqHTeJIhHhIH 

pa36poc OrrhITHhIX ,n:aHHhIX H HX OTJIHqHe (OKOJIO 50%) OT paCqeTHhIX 3HaqeHRH. 

HeCKOJIbKO nyqrnee COOTBeTCTBHe Ha6JIIO,n:aeTclI Me)K.JJ:y 3aBHCHMOCThIO (17) H OnhIT

HhIMH ,n:aHHhIMH9 (pHC. 6). 

B pa60Te 8 H3MepeHhI TaHreHI.J.l'IaJIhHhle COCTaBJIlIIO~He CKOPOCTH H HHTeHCHBHOCTh 

Typ6YJIeHTHOCTH B anna paTe C 8-JIOnaCTIIOH MernaJIKoH. liHTeHCHBHOCTh Typ6YJIeHT

HOCTH, TaK )Ke KaK H ocpe,n:HeHHall CKOPOCTh, He MeHlIeTClI no BhICOTe arrrrapaTa, 

3a HCKJIlOqeHHeM 30HhI ,n:eHCTBmI MernaJIKH. llOKa3aHO, qTO HHTeHCHBHOCTh Typ6y

neHTHOCTH nOCTOllHHa no pa,n:Hycy anrrapaTa. K CO)KaneHHIO 3KcnepHMeHTaJIhHhIe 

,n:aHHhle no pa,n:HaJIhHOMY pacnpe,n:eJIeHHlO HHTeHCHBHOCTH Typ6YJIeHTHOCTH npHBe

,n:eHhI JIHrnh ,n:JI5i TIJIOCKOCTH, npoxo,n:lIl..l.J.eH qepe3 MernaJIKY. BHe 30H:hI ,n:eHCTBHlI 

MernaJIKH BeJIHqHHa HHTeHCHBHOCTH Typ6YJIeHTHOCTH paBHa 0,06 (R = 0,1 M, ro = 
= 0,04 M, n = 1,2 o6Jc), paCqeT no <p0pMYJIe (17) ,n:aeT 0,065. 

Pa3HYlO CTeneHh ,n:OCTOBepHOCTH npe,n:cKa3hIBaeMoH BeJIHqHHhI MO)KHO 06bllCHHTh 

TeM, qTO B paCqeTaX K03<p<pHIJ.HeHT KOppeJIlIIJ,HH npHHHMaJIClI paBHhIM 1. B CB1I3R 

C 3THM HHTepecHo cpaBHHTh paCCqeTH:hIe 3HaqeHHlI HHTeHCHBHOCTH Typ6YJIeHTHOCTH 

C OnhITHhIMH ,n:aHHhIMH10• B 3TOH pa60Te onpe,n:eJIeHa HHTeHCHBHOCTh Typ6YJIeHT

HOCTH H K03<P<PRIJ.HeHT KoppeJIllIJ,HH .n:rur TeqeHHlI )KH,n:KOCTH B annapaTax ,n:HaMeTpoM 

0,29 M H 0,85 M C 2 JIOnaCTHoH MernaJIKoH. OnhITHbIe H paCCqHTaHHhIe C yqeToM 

K03<P<PHIJ.HeHTa KOppeJI5ilJ.HH 3HaqeHHlI HHTeHCHBHOCTH Typ6YJIeHTHOCTH npHBe,n:eHhl 

B Ta6JI. I. COBrra,n:eHHe TeopHH C 3KcnepHMeHToM MO)KHO CqHTaTb BnOJIHe y,n:OBJIeTBO

pHTeJIbHbIM. 

TIpoBe,n:eHHhIe HCCJIe,n:OBaHHlI ,n:alOT OCHOBaHHe YTBep)K,n:aTb, qTO HHTeHCHBHOCTb 

TYp6YJIeHTHOCTH B 60JIhrneH qaCTH annapaTa C MernaJIKOH lIBJIlIeTClI BeJIHqHHOH no

CTOllHHOH H MO)KeT 6bITb C ,n:oCTaTOqHOH CTeneHhlO TOqflOCTH onpe,n:eJIeHa no ypaB

HeHIllO (17), a .L(JlHHa rryTH CMerneHHlI no 3aBHCHMOCTH (19). 3aBHcHMoCTH (17) H (19) 
C ,n:ocTaTOqflOH CTeneHblO TOqHOCTH MoryT 6bITb HCrrOJIh30BaHhI ,n:rur HH)KeHepHhIX 

paCqeTOB. 
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Ta6nHua I 

CpaBHeHHe paC'IeTHhIX 3Ha'leHHll: HHTeHcHBHoCTH Typ6yneHTHOCTH C llaHHbIMH10 

R,m H,m '0' m 
wo, KN 

Vro' m/e f Eon Ep eon - Ep 

pailic Eon 

0,425 0,73 0,15 11,4 0,535 0,884 0,182 0,204 0,171 0,166 

0,145 0,25 0,05 8,39 1,06 0,194 0,613 0,173 0,145 0,104 

0,145 0,25 0,05 13,9 0,73 0,322 0,481 0,163 0,137 0,159 

0,145 ' 0,25 0,05 25,1 0,56 0,582 0,440 0,148 0,124 0,162 

0,145 0,25 0,05 42,0 0,50 0,970 0,568 0,123 0,106 0,138 

----r-----

0 

0'1 0 

0 
.. 

0 .. 
l. PRc.6 .. 

0 
i .. • • • 

l1HTeHcHBHOCTb Typ6yneHTHoCTR B amrapaTe 

C Typ6RHHOH OTKPbITOH MemanKoll: no .1laH

HbIM (dM = 0,4 M; n = 6006/MHH) 
PaccToHHHe MeJK.1lY nnOCKOCTblO 3aMepa 

H MemanKoll:: 0 170 MM; __ 475 MM; • 790 M't\l: -
0-3 

r;M 05 

060lUa'leUUH 

K03«!J«!JHUHeHT Typ6yneHTHoH .1IH«!J«!JY3HH, Kr/M c; 

.1lHaMeTp MewanKH, M; 

nnowallb .1lHHlUa amrapaTa, M2; 

nnowa.1lb UHnHH.1lPH'IeCKOH CTeHKH amrapaTa, M2; 

K03«!J«!JHUHeHT KoppenHUHH; 

H BblCOTa amrapaTa, M; 

KN KpHTepHll: MOillHOCTH; 

I .1lllHHa nyTH cMeweHHj{, M; 

M.uH MOMeHT CRn TpeHHH JKH.1IKOCTH 0 .1lHHlI\e amrapaTa, H.M; 

Mcm MOMeHT CRn TpeHHj{ JICH.1IKOCTH 0 CTeHKH amrapaTa, H.M; 

M kp MOMeHT, npHnOJKeHHbIH K Bany MemanKH, H.M; 

N MOillHOCTb, nOTpe6nHeMaH MemanKoll:, BT; 

n '1aCTOTa BpalUeHH» Bana MemanKH, 06/c; 
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o Typ6yneHTHbiX XapaKTepHCTHKaX rrOTOKa 

hO K03<P<PHUHeHT npenOMJIelllUI lKlI)I.KOCTH; 

p BepOnTHOCTb; 

R pa,LlHyc annapaTa, M; 

pa.L\HanbHan KOOp,IlHHaTa, M; 

ro pa.L\Hyc MeruanKH, M; 

OKpYiICHan CKOPOCTb lKlI)I.KOCTH, M/C; 

Vro CKOPOCTb iICM)l.KOCTH npM r = ro, M/C; 

v'", oKpyiICHa~ COCTaBnnIOllJa~ rrynbcaUHOHHoli CKOPOCTH, M/C; 

v; pa.L\HanbHan COCTaBnnIOllJan rrynbcaUHOHHoli CKOPOCTH, M!C; 

HHTeHCHBHOCTb Typ6yneHTHoCTH; 

(J yron CXOiIC.L\eHHn nY'leli B na3epHOM H3MepHTene CKOPOCTH, pa.L\; 

AO .L\nHHa BonHbl na3epHoro HCTO'lHHKa CBeTa, M; 

qaCTOTa .L\OnnnepOBCKoro C.L\BHra, C - I ; 

Vc ,I KOHTpOJIbHble qaCTOTbl, C - 1 ; 

Q IIJIOTHOCTb, Kr/M3; 

Typ6YJIeHTHOe HanpniICeHHe TpeHH~, H/M2; 

Tern HarrpniICeHHe TpeHHSI Ha CTeHKe, H/M2; 

wo yrJIOBan CKOPOCTb MeruanKH, C -1 ; 

( - ) OCpe.L\HeHHble BeJIH'IHHbl. 
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