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© Epe• •Hc1euii tf111•111tec1euii MHCTllTgT, 1977 

PaccMOTpHM Tpe6oaaHH.sI K onTHKO-MexaHHqecKHM 

paaaepTbIB8!0lllHM ycTpOHCTBaM c TOqKH 3peHH.sI 30HHOI'O 

CK8HHpOBaHH.sI B none yaennqeHHO!'O H306pa;r{eHH.sI.CymecT­

BY!OlllHe onTHKO-MexaHH'IeCKHe ycTp oiicTaa c nonHhIM oxaa­

TOM Bcero KaApa CK8HHpy10meii CTpOKOH(Ha npHMep, lHPD) 

He MOI'YT 6 bITb npH3H8HbI OilTHManbHbIMHno ABYM npH'IHHaM: 

1 ) 3HaqnTenbHbie ra6apHTbI H qpe3Bbl'I8HHO Bb!COKa.sI 

TOqHOCTb H3I'OTOBneHH.sI CKaHHpy!OlllHX meneii; 

2) 3HaqHTenbHOe MepTBOe .BpeM.sI .npH CK8HHpoaaHHH 
ManbIX 30H: 

I'Ae 

5 - €:, 
TM:: -B-Tc 

!) -AnHHa CK8H J1.HHHH 

lt:i -urnpHHa 30HbI 

Tc -nepHOA cKaHHpoaaHH.sI cTpOKH 

EcnH npHH.sITb AJIHHY cTpOKH paaHoii IIIHpHHe nao6pa-
lKeHH.sI 30Hbl 

L-=- fb 
I 

TO MepTBOe BpeM.sI attynHpyeTC.sI, a Tpe6oBaHH.sI K ra6apHTaM 

H TOqHOCTH H3I'OToaneHH.sI ynpomaeTc.sI. AAanTaUH.sI K nepe­

MeHHbIM paaMepaM 30Hbl MOlKeT 6bITb AOCTHI'HyTa H3MeHe­

HHeM KpaTHOCTH yaeJIH'IeHH.sI H306pa1KeHH.sI, 

Tpe6oaaHH.sI K CK8HHpy10meMy AHCKy npH Bb!6paHHOH 

AJIHHe CKaHmrnHH onpeAen.sIIOTr..sI no AOnyCTHMbIM norpelII­

HOCT.sIM UHCppoaaHH.sI nonO)l{eHH.sI anepTypbI H AOfiYCTHMblM 
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H3MeHeHHSIM ee pa3MepoB. TipHMeHH TenbHO K STHM Tpe6o­

BBHHSIM paccMOTpHM ABe H3 B03MO)i{HbIX KOH<i>Hrypauu:A CKa­
HHpyromeil: menu AHCKa: aaonbBeHTy OKpy.>KHOCTH H paAHanb­

HyIO menb: 

1. 3aonbBeHTa ( puc.1 ) 

X: ~" (C0.3 tf + l.f5i.nlp) 
Y =~o (Sl.nlf - \fCo~lf) 

no OTH01ll0HHIO K KOTOpoil: Hen~ABH)l{HBSI menb SIBnSleTCSI HOp­

MBnb~, npaKTH'I0CKH He HCKB)f(aeT HH <i>OPMY. HH pa3Mepbl 
anepTypbl Ha BCeM npOTSl)i(eHHH CKaHnHHHH. flHHeil:HaSI CKO­
pOCTb ABH)f(0HHSI anepTypbI nOCTOSIHHa 

V= W°Lo 

a UH<i>poBaHHe ee nono)f(eHHSI M0)!(0T ocymeCTBnSITbCSI OT 

HHTepnonSIUHOHHOro reHepaTopa, CBSI3aHHOro no qacTOTe c 
yrnosoil: CKOpOCTblO BpameHHSI AHCKa w . 

Pa,AHyC AHCKa onpe.ctenSieTCSI AJIHHOil: HenOABH:lKHOil: menH 

L,. H qHcnoM n CKBHHpyromux meneil: ( KOTOpoe, BO HS­

Oe)f(aHHe nepeKpbITUSI, .cton)KHo 6bITb 6onbwe 3). 
Ha11anbHbiii: pa.cteyc asonbBeHTbI 

L = n.L 
251 

BHellIHUil: pa,AHyc 

_ r. ~ { < ~ n. L J1. 4gF' R=-y.x.m~+ Yrn.. =-'Zo1 ~'frno...x = e3T 'f+ n2 

CKOpOCTb BpameHHSI AHCKa onpeAenSleTCSI BpeMeHeM IlHcppoBa-

HHSI u nepeAB'iH B 3BM aneMeHTa s 0 yaenuqeHHOI'O 

l!:306pa*eHHSI. Ecnu aTo BpeMSI paBHO to 
1 

TO nuHeAHas 
CKOpOCTb CK8HHpOBaHHSI 

So 
V= To 

a yrnosaSI CKOpOCTb BpameHHSI AHC:Ka 

(J :. ::!___ ::: 2.51 v 
'to n L 
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4ucno ooopOTOB AHCKa B MHHyTY 

·' c.J So IV:60 - : 60 -
231 n.L-1:. o 

2. PaAHanbHaSI menb. 

JlsH:lKeHHe anepTypbI, oopa3yeMOH nepeceqeHHeM paAH­

BnbHOH menu c npSIMOH HenOJ.lBH)!(HOH menbIO, HenHHeHHO ~ 

BpeMeHH (pHc.2) 

x:: Rt.~ wt ::::. Rt~ <.p 

3To ycno)KHSieT 3aAaqy uH<PposaHHSI nono*eHHSI anepTypbI no 
cpasHeHHIO c asonbBeHTHOH J?a3BepTKo:A. PaccMOTpuM Hec­

KOnbKO B03MO)f(HblX BapuaHTOB pemeHHSI 38,AaqH! 

a).mi:HeHHBSI HHTepnonSIUUSI no BC0H AnHHe HenOABU)KHOH 

menu c AOnyCTHMOH norpelllHOCTblO H3 ycnOBHSI 

ts~ ~ 'f npu R >> L 
G) :pasHoMepHa.11 HHTepnonSIUH.9: c npHMeHeHHeM onopHo:A 

pemeTKu. , 
B) HHTepnonSIUHSI c aBTOilOACTpOHKOH mara BAOllb CKaH -

nHHHH no onopHoil: pemeTKe. 

r) npuMeHeHHe HHTepnonS1IlHOHHoro reHepaTopa c Aesua­

U.Heil: 'l:aCTOThl no 3aAaHHOMy 3aKOHy. 

OcTaHOBUMCSI Ha cpaBHHTenbHOM aHanH30 H B03MO:lKHOil: 

peanH3BUHU Ka)f(AOro H3 BB~HaHTOB. 

,A.· ITono*eHHe anepTyphI oTcqHT.hIDaeTCSI c noMOlllbIO HH­

TepnonSIUHOHHOI'O reHepaTopa cpHKCHpOBaHHOH 'i8CTOThI, 

Ecm1 11acT0Ta re:HepaTopa s1>16paHa TaKHM o6pa3oM, qTo 

nonO)f(EIHHe anepTypbl, peI'HCTpHpyeMOe C'i0T'iHKOM, paBHO HC­

THHHOMy nonO)f(0H!ii:iO Ha rpaHHuax MBCKH, norpelllHOCTb onpe­

neneHHSI nono*eHHSI cocTaen.11eT 

L\X -::. x ' - x = .!::_ wt - R tQ ~= 2 ~ <Jt-Ri.QG.it ) c.fl 6 a..t.c Q(L/2R) (} (1 

fpa<l>HKU 3TOH norpelllHOCTH KBK <I> YHKUHH yrna OITK.110-
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HeHUSI CKaHupy10meA: menu, Bbl':IHCneHHbie .IUISI pa3nll'!HblX OT-

HOW8HHH L/R. • npuBeAeHbl Ha puc.3. 

ITo 3aAaHHOA: .IUIUHe MaCKU (HenOABH:>KHOA: menu) l H 

JlOnyCTHMOA: norpeWHOCTH Ax H3 cpOpMYnbI ( 1 ) MO:>KHO 
onpeAe.JIHTb OCHOBHbie napaMeTpbl CKaHHpy•10mero J:lHCKa: 

paJ:lHYC R = R(L,AX) H qucno cKaHupy10mux meneA: 

N ~ 2&' 
(K+1)</> 

r.lle K -OTHoweHue npoMe*YTKa M0:lKJ:lY eAHHU'iHbIMH cKa-

HaMH ( TeMHbIA: nepUOA ) K BpeMeHU CKBHUpOBaHUSI MaCKH 
(caeTnbIA: nepuoA). 

ToqHoe cornacoBaaue nono:lKeHusi: anepTypbI, perucTpu­

pyeMoe C'i0T'IUKOM, c UCTUHHbIM nono:lKeHH0M Ha rpaHHllax 

MaCKH MO:>KHO o6ecne'iHTb, aBTOnOACTpOHKOA: qaCTOTbl UHTep­

non.5ll(HOHHOro reHepaTopa no KOnH'!eCTey OTC'ieTOB aa 

nonabIA: nepHOA CKaHHpOBaHUSI (I ] 

rl ::. (1 +l<)l 
Xo 

rAe XO - ll0Ha OTC'leTa. 
B. MeTO.ll onpeAeneHHSI TeKymero 3Ha'leHH.H anepTypbl 

( unu CKa HHpy10mero nyqa ) c ucnonb30BaHueM onopHo:ii: pe­

weTKU HaXOJ:lHT IlPUMeHeHue B PSI.Ile CKaHupy10mux ycTpOil: CTB 
(HanpuMep, HPD [21 ). ITpuMeHUTe.JibHO K CKaHupy10meMY · 

JlHCKY c paAuam 1-!bIMU .menSIMU npeACTaB.JISieT UHTepec B3au­

MIOCBSI3b M0:lKAY warOM onopHOH peweTKU u norpeWHOCTblO 

onpeAeneausi: anepTypbI B npeAe~ax wara BcneACTBue HepaB­

HOMepHOCTU CKOpOCTU pa3B0PTKU. 

c KOpOCTb pa3BepTKU 

V= ~~ = Rw sec
2
cvt 

BpeMeHHOH UHTepBan paaBepTKH wara peweTKU 

At= f o 

v 
:: 

eo 
Rw Sece wt 

-b-

_ _k . Co5'lf 
- Rw 

rAe eo -uiar peweTKU 

I1MeSI UHTepn01lllllUOHHbl:H reHepaTOp cpUKCUpOBaHHOA: qac­

TOTbl c CUHcpa3HbIM aanyCKOM B MOMeHT CKaHupoBaHHSI WTpu­

xa peweTKU U OCTaHOBKOH no npOC'leTe n0 -1 nepHOA08, 

MO:lKHO opraHH30BaTb AeneHue KalKAOro U3 STHX HHTepeanOB 

Ha no 'laCTe:ii:. I10CKO.JlbKy STOT HHTepBan H0Il0CTOSIH0H U 

3aBHCHT OT nono:>KeHHSI CKaHHpy10meA: menu OTHOCUTen&HO 

MaCKU, TO TO'IHOe Jleneuue B03MO:lKHO TO.JlbK.0 MS! MHHUManb­

uoro UHTepBana, T.e. Ha Kpasi:x M8CKU, B OCTalibHbIX }Ke cny­
qasi:x nonytIUTCSI BpeMeHHbI:ii: "H311Ulll0K' 

Ct::: At- Atmttt =-~ (CO~e.~- CO~c ±J 
Rw 2 ' 

06yCnOB.JIHBa10muA: norpell!HOCTb Ha KOHlle UHTepeana 

b. x = v ot 
3Ta norpeWHOCTb HMeeT MaKCHMS.JlbHOe 3Ha'leHue nocepeAH­
He MaCKU ( 'f .:: 0 ) 

. fo c. ,.h ) _ O S · 2 cP D ( L/2/2 
J\X ""Rcu· - (1-co~ ~ - to l.n. -;;-::co ~ 
'-\. m R.c.v 2. c. f L/2} +R 

3-aAaBaSICb AOnyCTHMOH norpellIHOCTblO 6 x rn ,HaXOJ:lHM 

B38HMOCB513b M0:lKJ:lY ll!aroM peweTKH -U paAHYCOM AUCKa npu 
ABHHO:ii: .IUIUHe MacKu L : 

2R 2 f 0 = [ 1 + ( T) ] AXrn. 
U.JIH 

R::~~·- -1 
2. I:!. X rn 

B. Peanu3a1lH.H UHTepnomI1lUU co cneAS11IIeil: aBTOOOACTpoA:-

KOA: 'iBCTOTbI HHTepnonsi:nuoaaoro reHepaTopa npeanonaraeT 
Hanll'!ue cpaaoaoro J:lHCKpHMHHBTOpa, 'IYBCTBUTen&Horo K paa­

HOCTU M0.lKJ:lY .epeMeHeM npocqeTa n. 0 nepUOAOB reHepaTO-
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pa H TeKyIUHM HHTepaanoM paaaepTKH mara pemeTKH t:i. -l 
ITo aToli paaHOCTH qacToTa reHepaTopa no.o.cTpaHaaeTc.SI 
H3 yCnOBH.SI .o.eneHH.Sl Ha n, qacTeil TeKyIUeI'O HHTepaana. 

TiorpeilIHOCTb B .o.aHHOM MeTO,ll.e onpenen.SieTC.Sl H3MeHeHHeM 
cneny10mero HHTepaana no OTHOilleHHIO K TeKymeMy, 

Re. 
At= _1_ COttlalf = _k_. 

Rw R2+X2 Rw 
MaMeHeHHe HHTepaana Ai. 

ct ~ d.(ai) D-

Ha .o.nHHe rnara perueTKH f o 

2 
2Rx eo 

d t (o-=- (,J (R 2~ xe.) 

OTKy.o.a norpellIHOCTb Ha KOHUe HHTepaana 

2 x Co c. 
AX:: vcSt = -

R~+ x2 

HaH60nbllia.SI norpellIHOCTb HMeeT M0CT0 npH MaKCHManbHOM 
H3MeH0HHH CKOpOCTH, T&!=l· Ha Kpasi:x MaCKH (x = ::!: L/ 2) i 

I AXm j ~ L fo C. 

R2+(L/2) ~ 
L 

TipH npO'IHX paBHblX ycnOBH.SIX aTa norpellIHOCTb B -
paa MeHblli ::i, 'leM .ttn.SI cnyqa.SI c «i>HKCHpOBaHHOil qacTOTOH~fc 
CooTBeTCTBeHHo, npH aa·~HHOii norpellIHOCTH, pa.r:wyc AHc­
x a MO)l{eT 6b!Tb B351T Me~lllHM: 

R = .£. _ / 4fo • 12_ _ 1. 
2 y C AXm 

r. Pe)l{HM HHTepnonsi:uHH co cneA.Simeil aBTOnO.ttCTpOilKOH 

'laCTOTbl MO:lKHO aaMeHHTb npHHY.tlHTenbHOil .tl0BHauHeii qac­
TOTbl reHepaTopa no aaKOHy I COOTBeTCTByIOmeMy H3MeHeHHIO 
nHHeHHOH CKOpO(:TH an · pTypbl BJlOnb MaCK!Jl. 

OnopHa.SI perneTKa nP.H STOM e npHHUHne He Tpe6yeTC.SI 1 

a norpernHOCTH onpeneneHH.SI nono*eHH.SI1 KaK e cnyqae paa­
aepTKH aaonbB0HTHblMH men.SIMH, 6ynyT 3aBHC0Tb OT TOqHoc-

-8-

TH H3I'OTOBneHH.Sl caMHX meneli. 
Ecnu x - ueHa oTcqeTa paccTosi:HHH, TO qacToTa HH­

o ' 
Tepnon.SIUHH JlOn)l{Ha H3M0H51ThC.Sl no 38KOHy: 

v v R~ e t 
t =- == - ~ec CJ 

Xo Xo · 
TipaKTH'leCKa.SI peanH38UH.Sl TaKOH KpHBOH cpe,ll.CTB8MH 

aneKTpOHUKH 3aTpy .ll.HHTenbHa, IlOSTOMy paccMOTpHM npH6nu­
)l{eHHbie cnoco6h10 -

TaK1 nonarasi: a HeKOTopoM HHTepaane 

x = Rt~ tp x R ( l{> + ~ lf 3 ) 

v = cL x = R w( i + 
dt 

MO)l{0M 3a.AaTh 

HblM 

j = LT = RCJ ( 1 + a4/{ 2) 
X0 Xo 

Taxa.SI napa6ona cpaBHHTenhHO nerKo nonyqaeTCsi: JlBOH-
HHrerpHpoaaHueM nepena.o.a Hanp.SI:>KeHH.SI. 
llpyroe npH6nH)l{eHHe - rHnep6onH'leCKHe «l>YHKUHH. 

Tionarasi: 

MMeeM 

(,) 
xx R - ~hd.t e. 
v-== Rw ch~ i 

t = Rw c hol.t 
Xo 

Tiocne,ll.HIOIO «l>YHKUHIO MO:lKHO nony'IHTh HHT0I'pHpOB8HH0M 

aHanoroaoro 3H8'10HH51 TeKymero COCTOSIHH.Sl C'leT'IHKa HHTep­
nonHUHH ( C'10T'IHKa nonO:lK0HH.Sl anepTypbI). 

CpaBHHTenhHbIH aHanua yxaab1aaeT Ha aecxonhKO nyq-
mee npu6nu:>KeHHe runep6onH'leCKoli cpyHKUHH no cpaBHeHHIO 
c napa6onH'lecxoH: ( A./ a 1,3 paaa) • PaayMeeTcH, MOryT 
6b!Th npeMO:iKeHbl npyrue npH6J1H)l{810lllHe «l>YHKllHH. 

Cpe.D.Hsi:H qacTOTa nonnep:iKuaaeTCH cxeMoH: ATIY: aaano­
I'H'IHO aBTOilOCTpOiiKe qacTOTbI B cnyqae llHHeH:HOH HHTepno-

-9-
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JHIUHH. 
Ha pHc.4 rrpHaeneHhI rpa¢HKH rrorperuHOCTeli nm1 cny-

qa51, 

eTC51 

KOI'Aa qaCTOTa HHTepIIOJI5IUHOHHOI'O 

no aaKoHy: 

p_ Re,o.w 
t - Xo 

ch ( Qwt) 

reHepaTopa H3MeHH-

rne Koa<jl¢HuHeHTbI 

"!TO ¢yHKllHH 

a. H ~ rro.ao6paHbl T8KHM o6pa30M, 

X::.Rt3<.p 

H 
~· ~ Rb sh( atp) 

cosrranaIOT npH lf =O, l:f:. ± Y'm H lf + 0,625 l.f m 

rne ':Pm= cp /2 . 

CpaBHeHHe rrorpemHOCTeli naHHoro cnoco6a KOMIIeHca­

UHH HeJIHHe:HHOCTH pasaepTKH c norpemHQCTHMH IIpH JIHHeli­

HOM HHTepnOJIS!IlHH[ IIOK83b!BaeT, "!TO npH npO"lHX paBHblX yc­

JIOBHHK (AllHHa MBCKH, Jl.OIIyCTHMaH norpellirtOCTh) rrpHHYUH­

TeJibH&ff Jl.0BH8UHH tiaCTOTbl no yKaaaHHOMy 38KOHy II03BO­

JIHeT Ha rropHJl.OK yMeHhilIHTb pa11.eyc CK8HHPY1IOIUeI'O Jl.HCKa. 
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