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© 1976 061>eOUHeHHbiU UHcmumym JIOepHbiX UCC/Ie006QHUU ,[{y6Ha 

lliRpOKOe ITpHMeHeHRe B ¢R3RKe R TeXHRKe s¢¢eKT8 
Mecc6ayspa rrpHBeno K pa3pa6oTKe 6onbworo KOnRqecTBa 

ycTaHOBOK, COtlep)!(8lURX ( KpOMe CT8HtlapTHOrO raMMa

CITeKTpOMeTpa R perHCTpRpyiDmero ycTpOHCTBa) crreuR¢R

qecKyiD anH crreKTpOMeTpoB sToro TRrra CRCTeMy, o6ecrre

qRBaiDIUyiD llBR)!(eHRe p8tlR08KTRBHOrO RCTOqHRK8 (RnR 
rrornOTRTenH) K8K C ITOCTOHHHOH, TaK R C rrepeMeHHOH 
cKopocTbiD /l-3/. DpR 3TOM HaR6onhwee pacnpocTpaHeHRe 

rronyqRnR CHCTeMhl C sneKTpOMeXaHHqeCKRMH BR6paTOp8MH 

R sneKTpOHHbiMH ycRnRTenHMR, 0 XBaqeHHbiMii UeiTHMH 

rny60KOH OTpRU8TenbHOH o6paTHOH CBH3R ITO CKOpOCT~I- 22~ 
B HaCTOHIUeil pa6oTe rrpoBOtlRTCH aHanH3 ocHOBHhlX 

XapaKTepRCTRK 3TRX CRCTeM, aaeTCH OUeHK8 R3BeCTHblX 

MeTOtlOB qacTOTHOH KOppeKURR, a T8K)!(e npeanaraeTCg 

HOB8H MOilR¢HK8URH ITpRBOtla, RMeiDmag orrpeaeneHHbie 

rrpeHMymecTBa nepea cymecTByiDIURMR. 

KaK BHilHO R3 pH c. 1, Ha KOTOpOM ITOKa3aHa npRHUH

ITHanbH8H CXeMa CITeKTpOMeTpa, ero CRCTeMa llBR)!(eHRg 

(npHBOil) COtlep)!(HT tlB8 KOHTypa o6paTHOH CBH3R: rrepBb!H 

CT86RnH3RpyeT CKOpOCTb tlBR)!(eHHg, BTOpOH - ITOnO)!(eHRe 
ITOtlBH)!(HOH qaCTR BH6paropa. 3neKTpOMeX8HRqeCKHH 

BR6paTop rrpeacTaBnHeT co6oil aBe KaTyWKR - llBRraTenb
HYID R tlaTqRKOByiD, CBH38HHbie o6meH )!(eCTKOH OCbiD 

(HanpRMep Tpy6oil) R KOne6niDIUReCH B MarHHTHOM none 

ITOCTOgHHOrO MarHRTa. MRHHM8nbH8H anRH8 Tpy6bi, 

COetlHHHIDllleH KaTyWKH, orrpeaenHeTCH pa3MepaMH MarHRTa 

HnR ycnOBRHMR tlOITyCTRMOH rrapa3HTHOH CBg3R Me)!(tlY Ka

TYWK8MR. OceBoe HanpaBneHHe tlBH)!(eHHH Bceii: ITOtlBH)!(HOH 
qacTH 38tl8eTCH rrpy)I(RH8MH. 

3 



4 

... ____ , 

PIIC. 1. 

141 B TIPY*IIHhl aaMeneuw CIICTe-

Moil II3 HarrpaBnSIJOlltHX1 ITO KOTOpb!M 

"Karaercsr" coeaiiHSIIOIUaSI rpy6a c 

KaryiUKBMII. B I 4- 7 I a a T'IIIKOBaSI 

u aBIIrarenbHasr KaryiUKII uaxoasrrcsr 

B o6IUeM MarHIITonposoae,'ITO rrpiiBOaiir 

K napa3HTHOll CBSI3H Me*aY HIIMII, 

llnSI BhlBOaa 06IUerO ypaBH9HHSI 

aBH*eHHSI MeXaHII'!eCKOll CUCTeMbl 

BII6paropa BOCllOJib3yeMC51 llOH51TIIeM 

"ae.ifCTBYIOIU851 IIOCTOSIHHB51 MeXBHII

'leCKOll uenii"I 2311I 5yaeM paccMa

TpiiBarb 8TY CIICTeMy KBK COCpe

aoTO'leHHYI01 r.e. ase npy*IIHbi 

3aMeHIIM oauo.if, C yasoeHHbiMII 

MaCCOll m 1' ;>KeCTKOCTb!O ll l II CO-

x,(t) npoTIIBnenlfeM, norepb R 1. CxeMa, 

p II c. 2. 8KBIIBaneHTHaSI CXeMe Bbi6paHHOll 

uaMII Moaenii ueuarpy*eunoro BII-

6paropa, noKaaaua ua p II c. 2. 
Bbrpa;>KeHIIe anSI Cit:nbi F(t), coaaasaeMoil B aBIIra

renbuoil KaTyiUKe, IIMeeT BIIa 

F< t) = W g • I< t) [ H] , 

rae W g -KoacpcpiiUIIenr, orpa*aiOIUiiH KoacrpyKTHBHbie 

napaMeTpbi yana aBII*eHIISI; I<t) - roK qepea KaTyiUKy. 

CIIna F (t) , B npiiHUune, MO;>KeT 6biTb ysenii'leHa a a cqer 

ysenii'leHIIH auaMerpa KaTyiUKif, oanaKo aaecb IIMeercg 

orpaHII'leHIIe, CBSI38HHOe C oaHOBpeMeHHbiM ysenlf'!8Hif8M 

COllp0TifBnBHif51 H MaCCbl KaTyiUKII, a TaK;>Ke aiiaMeTpa 

IICnonbayeMoro Maruura. 
HanpSI*eHIIe Uc(t) ua Bbixoae aaT'IHKa CKopocrlf 

onpeaenSiercH swpa;>KeHIIeM 

u C (t) = IJI C • v X [B]' 

rae \{1 c -K08cpcpHUIIeHT 1 OTpa*aiOIUIIH KOHCTpyKTIIBHble 

napaMeTpbl LlBT'IHKB CKOpOCTII; V x -CKOpOCTb nepeMeiUe

HIISI noaBII;>KHOll 'IBCTII BII6paTopa. 
Dpii IICnonbaosaHIIIIH B cxeMe npiiBoaa oKoHe'II·IOro 

KBCKaaa C TOKOBhlM BhlXOaOM II K08cpcpiiUIIeHTOM yciineHIISI 

IBhiX I ui3X = KiO [OM -I j ' nepeaaTO'IHB51 cpyHKUH51 CHCTeMbl 

HB pH C. 2, C y'IeTOM aaT'Il1KB CKOpOCTII 1 IIMeeT BIL1 

p· X(p) p· K .• 111 ·'~' • n <p> 
~-c a4 

Da (p) 
( 1 ) 

K il = Hp) 

rae 

Da4(p) = all(a~3 a 24 • a 33 ) • 
(2) 

D (p) 
a 

2 2 
all (a22a 33 a44 + Za23a 24- a22a 23 

a 2 a 2 a ) 
23 44- a24 33 

2 ( 2 ) 
a 12 a33 a 44- a 23 ' 

all= m 1p 2 + R 1p + 2n 1, 

a22 = m 2P 2 + (R 2 + R 3 + R 4 )p + n l + n 3 ' 
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a33= rn3p2+ 2R3p + 2n3, 

2 
a44= rn4p + (R3+ R4)p + n3, 

a12= - n l ' 

a23= - (R 3 P + n 3 ) ' 

a = - R P 24 4. , 

rn - Macca [ Kr], R - conpoTHaneHH:e noTepb [ Kr/c], 
n- ll\eCTKOCTb (H/MJ. 

B cnyqae npuMeHeHH51 oKoHequoro KacKa.ua c HH3Ko

OMHbiM Bb!XO.UOM IIepe.uaToqHa51 tPYHKUH51 pa30MKHYTOH 
CUCTeMbl UMeeT BU.U 

X(p} l<p) D a4(p) 
K = p·--- = p· • K . . 1{1 ·II' . ----.(4) u 1 U (p) U (p) 10 g c D (p) 

BX BX a 

ToK qepe3 KaTyruKy BbipaMaeTC51 cpopMynoi1 

I (p) = 

U (p)-e (p) D (p) 
BX g - = lJ jp) a • ( 5) 

Zo 
8 z ·D (p)+ 11' 2

1
·p· D ')(p) 

a a a"" 

3.uecb Z 0 -rronuoe (aKTuauoe u peaKTHBHoe) corrpoTHane

Hue 3aCTonopeuaoi1 KaTyruKu .uaTqHKa, paauoe R
0
+p·L

0
,R

0
; 

2 D 2 (p) 
e (p) =-II' · p· y(p) = -p·ll' • l(p). · __ a ___ • 

g g g D (p) 
a 

Tiocne no.ucTaHoBKu (5) a (4), ecnu .un51 Ko9¢¢uuueu

Ta no Hanp5I;KeHuiO nonoMuM Ku<fKiO· R
0 

, nonyqHM 

6 

D 4 (p) ) 
a '(6 K - K . p· II' ·II' . 2 D ( )J 

Ul- UO g c R[R·D(p)+ll'·p· P~ 
0 0 a g a2 

r.ue 

D a2 (p) = all (a 33 • a44 - a~ ) · (7) 

HopMHpoaaHHhle aMnnHTY.UHo-qacTOTHhle xapaKTepHCTH

KH CHCTeM (1) H (6) C 9neKTpOMeX8HHqeCKHMH BH6paTO

paMH, HMeiOIUifMH napaMeTpbi, DO.U06Hb!e DpHBe.UeHHbiM 

a /8/, noKa3aHbi ua pH c. 3. Cocpe.uoToqeHHbie 9neMeHTbi 
RMeiOT 3HaqeHH.H rn 1 = 5·10-3; rn 2 =rn4=45·10-3 ; rn 3 = 
= 10·10- 3 ; n 1 = 3800; n 3 = 1,5·10 7

; R 1 = 15·10-3 

R 2 = 2,2; R 3= 1; R 4= 75. 
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H 

YacTOThi, cooraercTayromue peaoHaHcaM, rrpu n 1 << n 
3 

m 3 << m 2 , m 4 orrpenenmorcH BhiPB*eHHHM[:! 

(i)l 

w2 

w3 

w4 

nl 1------- [ 1 -
2 

(R2 +R4) l/2 
---~~-- -------- l ! 

2 (m 2 + m 3 + m 4> 2n 
1 

(m
2 

+ m 
3 

+ m 
4 

) 

2n 1 [-- (1 
ml 

R 2 l 12 
__ I~--)] 
8n1·m 1 

n 
3 

(m
2 

+ m ) , _____ 4_[ 1- R 
2

• R 
2

<m + m ) 1 i 2 
___ 2 __j,___2 ] ! . ; 

2m 
2
·m

4 

2n 
3 [-- (1-

m3 

2(R + R >2 ·n ·m 
2 4 3 2 

2 

_!_!__ )] l I 2 

2n 3 ·in3 

m 
4 

OnHa H3 B03MO)!{HocreA ycrpaHeHHH ilepahlx nnyx pe-
30HaHcoa COCTOHT B 38MeHe H8ITpaBJ1HIDlli[:!X npy)!{[:!H 
rronlli[:!ITH[:!KaMH, Kararom[:!MHCH no Harrpaanmom[:!M I 4/ , 
'ITO coorneTcrayer m 1 = 0 , n1 = 0 H R 1 = 0. Torna 
nnH rrepenaTO'IHhiX ¢YHKU[:!H C[:!CTeMhi rrony'It1M cnenyrom[:!e 
Bb!paMeHHH: 

X (p) 
Ki2 = P. l(p) 

D b4 (p) 
1 ·w • -----=p·Kio·llg· c Db(p) ( 8) 

Ku2= 
X(p) ., Db4(p) 

p---- = p· K .\lf .lf· . -----------uo g c [ 2 . ' 
UBx(p) Ro Ro·Db(p41llg·p·Db~p] 

rae D b2(p) u D b4(p) 

HO a
11 

= 1 ; a
12

= 0 
HMeror B[:!D, aHanorH'!HhrA (2) [:! (3), 

a 2 2= m 2 P 
2 

+ <R 2 + R 3 + R 5) P + n 3 · 

8 

YcTpaHeHue rrepaoro peaoHaHca B03MO*HO TBK*e aa 
cqeT KOMITeHcauHH peaKUHH ITPY*HHhl rryTeM aaeneHKH 
ITOJ10*KTeJ1hHOH o6paTHOH CBH3H ITO ITOJ10*eHKID. ilnH 
ycTpaHeHHH ¢aaoaoro cnaura acnencTaue HMrrenaHca 
DBHraTeJ1hHOH KBTylliKH He06XODHMO ITpHMeHHTh yCHJ1HTeJ1b 
C TOKOBbiM BbiXODOM. Ecnu KHepUHOHHOCTb UeiTH ITOJ10*H
TeJ1hHOH o6paTHOH CBH3H MOUeJ1HpOB8Th HHTerpupyiDlliHM 
3.BeHOM 
¢YHKUHH 

C ITOCTOHHHOH BpeMeHH 
ITpHMeT BHD 

r , To rrepenaTO'IHaH 

p·K .• tp .tJI ·D' (p) 
10 g c a4 

D: (p) 
K i3 = rae ( 10) 

D:4(p) = b· D a4(p), ( 11 ) 

b = 1 + p• T ' 

D: (p) = a I I ( a2 2 a 3 3 a 44 + 2·lr a 2~ a 24 - a 2 2 a i 3 

2 . 2 2 2 
lra23a44- b·a24a33)- al2·b·<a33a44+ a23 ), 

( 12) 

a;2=b·[m2p2+(R2+ R3 +R4)p+nl +n3]-Wn, 

Wn- KoatfltfluuueHT. 
Ycnonuro KOMrreHcauuu rrepaoro peaoHaHca cooTaeTCTayeT 
tJI n = n 1 /2 • HopMupoaaHHhie aMnnurynHo- H tflaao
qacroTHbre XapaKTepHCTHKH rrpH pa3HbiX 3Ha'IeHHHX T 

H tJI n ITOK838Hbl Ha pH C. 3. 
llo6aaneHue BHernHero rpyaa H nnuHHoA Tpy6hl nnH 

BbiBODB DBH*eHHH ITpHBODHT K CHHJKeHHID 'IBCTOTbi rrepao
ro H TpeThero pe30H8HCOB H ITOHBJ1eHHID DOITOJ1HHTeJ1hHOrO 
peaoHaHca. Eonee rronxonHlliHM KOHCTpyKTHBHbiM perne
HHeM HBJJHeTCH rroncoenuHeHue K naurarenbHOH KaTyrnKe 
BHelliHero rpyaa C ITOMOllihiD O'IeHh KOpOTKOH nerKOH 
*eCTKOH Tpy6hr. 
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YcTpaHeHHe BhlCOKoqacTOTHhlX MBKCHMYMOB B nepeaa

TOqHOll ~YHKUHH B03MO*HO H 38 cqeT HCnOJib30BBHH~ 
~HJibTpoa-npo6oKI25/. OaHaKo noaaaneHue c nepaoro no 

TpeTHll pe30HBHCOB 8THM CnOC060M B p~ae CJiyqaeB 
MO*eT OKa3aTbC~ He 8~~eKTHBHhlM 1 nOCKOJlbKY qacTOThl 

8TllX pe30HBHCOB MeH~~TC~ npu H3MeHeHHH BeCa BHeWHe

ro rpy3a, 
B cucTeMe c oTpuuaTeJibHoli o6paTHoli CB~3b~ no 

CKOpOCTH llJl~ yaenuqeHH~ ycToliqaBOCTH BBOll~T qaCTOTHD-

38BHCHMbie KoppeKTHpy~wlie uena. B 6onbWHHCTBe pa6oT 

npHMeHeHO liHTerpapOBaHHe C 60JlbWOll nOCTO~HHOll BpeMe
HH /8-13,15,20-22/, uHorna coqeTaeMoe c KOMneHcauueli 

anH CMeweHaeM non~ca ycunuTeJibHoro KacKana / 8 •10• 151. 
B pa6oTax /11,14,22/ npHMeHeHbi KoMneHcapy~wue 3BeHh~ 
BTOporo ITOp~aKa, TiepenaTOqHbie ~YHKUHH KOppeKTHpyiOWHX 

ueneli noKa3aHhi Ha puc. 4. 

~ Ko __ 

K(p)=~(1 +Ko) 

?r 
'-C '?l K(p): 1 +p CR 2 

~ 1 +PC (R•+R1) 

![ ~
c 

) __&_ 1+pCR 1 -
p =R,+R,· I+ pC ..&.:..JU._ R1 Ko K(p)= Ko (1 • o C, Ra) 

R,+ R> 1 + p C1 (R•(1+KoltR~] 

I 

~ ~
1c 

(~ _ pl R,.R, C,.Cl + 
- r/' R1,RlC,,C~ + , R1 ° K(p)= Ko (! + p C1R1) 

\ 1+ pR,[C••C~(1+Ko)) 
+ p ( R,C,+R1 Cl)+l 

c2 T +p(R,C,+R3CJ+R1 c1l+! I 
- -
~ 
, ~&-

10 

K(p) = p2+ P BJ. + _l_ L LC 
p2. + p ..B1.!1U 1 L + --LC 

pH C. 4. 

MeaneHHbili npeli~ nono*eHa~ MexaHuqecKoli cucTeMbi 

yMeHbWB~T B OCHOBHOM TpeM~ CnOC06BMH: JIH60 p83Jle

JieHHeM no nocro~HHOMY TOKY nocnenHero ycanuTenbHoro 
KacKana /8-11, l 7 I, nu6o HCnonb30BaHueM o6paTHoli CB~3H 
no noCTO~HHOMY TOKY C BhlXO/lB OKOHeqHoro KBCKB/lB 

yCHJlHTeJI~ /18,22/, JIH60 npHBSI3KOH MOMeHT8 nepeKJI~qeHHSI 
HanpaBJieHHSI llBH*eHHSI K pa3MepHOH TOqKe Ha OCH BH6pa

TOpa C nOMOWb~ ~OTO/laTqHKB /13,20/, 

llnSI CpaBHHTeJibHOll OUeHKH pa60Thl OT/leJlbHhlX MOllH

~HKBUHll BH6paTOpOB 38/l8B8JlHCb pa3Hhle K08~~HUHeHThl 
ycuneHHSI B KaHane npSIMOH nepenaqu npa coxpaHeHHH 

aenuquHbi K08~¢uuueHTa o6paTHoif ca~3H. Mccnenoaanacb 

peaKUHSI ycTpOHCTB8 Ha e/lHHHqflhlH CKaqoK Hanp~*eHHH 

c qacToTHOH KoppeKuueif H 6e3 Hee. BbipaiKeHHSI nnH 

nepenaroqHblX ~yHKUHH 38MKHYTbiX CHCTeM B 8TOM cnyqae 

HMe~T BH/l: 

Ki/3 =p· 
d 2. D(p)+ Ko • Kio·'l' g''l' c. p ·dl ·D4(p) 

K ·K ·'I' ·d ·D (p) 
iO 0 g l 4 (13) 

K u o' K o' 'I' . d 1 • D 4 (p) 
K = P. -----'--- g ---=--=---------

U/3 d ·R [R ·D(p4'1' 2·p·D (p)]+d ·'I' ·'I' ·K ·K ·p·D (p), 
2 0 0 g 2 1 g c uo 0 4 

rne 3HaqeHHSI D(p), D 2 (p) li D 4(p) paBHbi cooTBeTCTBy~
WHM BbipaiKeHH SIM (2 ,3, 7 1 11 1 12) j d l onpenenSieT nOJIIOC 

nepenaToqHOH ~YHKUHH K8CK8/l8 qacTOTHOH KOppeKUHH 
li paaHo 1 + p r 

1 
; d 

2 
onpenenSieT Honb nepenaToqHoif 

¢yHKUliH K8CK8/l8 qacTOTHOH KOppeKUHH H paBHO 1 + pr , 
P 

~ 2 
eaKUHli CHCTeM HB 8/lliHHqHhlH CKaqoK H8ITpSI1KeHHSI 

( qneHbl Bb!p81K8HHH, CBSI38HHbl8 C BbiCOKoqaCTOTHbiMH 

pe30H8HC8MH, He BKJIIOqeHbl B ¢opMyJibi) HM810T BH/l 

-at B-a't 
UBbiXl(t)=A·e a [1-Ae b sin(f3bt+¢b)+ 

-a t 
+ c. e c sin ({3 t + ¢ ) . ( 15) 

c c 
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B -abt . 
UBhiX2(t)= A[l- Ae sm(/3 bt +¢h) 

B -a' t 
UBhiX 3 ( t) = A[ 1 - A e b sin (/3 b t + ¢ b) + 

-a t 
+ C· e c sin (/3 c t + ¢c) • 

BenHqHShl Koa~¢MuHeHTOB Bhlpa•eHHH noKa3aHhl 
Ha pHC. 5,6,7. 

(16) 

( 17) 

HanH:qr~e HanpasnHIOIUHX npy•HH He naeT B03MO*HOCTH 

TQqHQ BOCllpOH3BBCTH BJlMHMqHhlA CKaqoK HBITPH*BHHH, 

TBK KBK peaKUHH CHCTBMhl ITOMHMO KOne6aTenhHOA COCTaB

nHIOIUeil: HMeeT erue H MSKCHMYM (eM. ¢opMyny 15). 
YcTpaHeHHe ITPY*MH naeT B03MO*HOCTb nonyq~Tb nocTa
ToqHo ITOCTOHHHyiO CKOpOCTb (¢opMyna 16), a CHCTBMa 

C KOMITBHCBUHBH peaKUHH ITPY*HH OTnHqaeTCH OT cnyqaH 
(16) TOnbKO HanHqHeM 3aTyXaiOIUHX KOne6aHHA He6onbWOH 

BMITnHTYJlbl (17), nanbHeil:ruee YMBHbWBHIIB BnHHHHH STOA 

COCTaBnHIOIUeH B03MO'KHO TOnbKO 38 cqeT YMBHbWBHIIH 

MaCChl II •ecTKOCTH ITPY*HH. Dpii Bhl6ope Koa¢¢HUIIBHTa 

yCHneHHH He06XOJlMMO o6paTHTb BHHMBHHe Ha HaniiqHe 

MBKCHMyMa KOa¢¢MUHBHTa C, 
Hcnonb30BaHIIe OKOHeqHoro ycHniiTenH c HH3KOOMHbiM 

BhlXOJlOM JlBBT onpeneneHHOe COKparueHH:e JlnHTenbHOCTH 

HapaCTSHHH CKOpOCTH (p M C, 8,9), qro, B CBOIO oqepeJlb, 

IT03BOnHeT COKp8TIITb BpeMH BCero nepeXOJlHOro npouec

ca. 

YcToil:qr~socTb CHcTeMbi onpeAenm~TCH HanHqHeM 

BbiCOKoqacToTHbiX pe3oHaHcos. AMnnHTYJlbi II qacTOTbi 

BbiCOKOqacTOTHbiX KOne6aHHH (p II c. 10) 38BHCHT OT 

Bhl6paHHOH qaCTOTHOH KOppeKUHH H IIMBIOT BHJl: 

-ad t -aet 
U br (t) =-De sin (/3d t +¢d) +E e sin(/3 et+¢e).( 18) 

BseneHHe HHTerpiipOBBHHH C 6onbWOH ITOCTOHHHOH Bpe

MBHII ITOBbiWaeT MBKCIIMBnbHO JlOITyCTIIMYIO BeniiqiiHY 

yciineHHH B UBITII o6paTHOH CBH3H; HO ysenHqHBBeT )lnH

TenbHOCTb nepexonHoro npouecca ( p R c. 5,9). BseileHHe 
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aoTIORHHT8RbHOrO ITORIDCa B nepeaaToqHOll ~YHKUHH He 

TipHBOaHT K TI0Bbllll8HHID ycTofiqHBOCTH (pHC. 10,11), 
npuMeHeHHe ~HRbTpoa- npo6oK (pH c. 4) ami noaaane

HHH BhlCOKOqaCTOTHhlX pe30H8HCOB TI03BORQ8T TIOBhlCHTb 

M8KCHM8RbHYID aenHqHHY K03~~HUH8HTa ycuneHHH 38MKHy

TOll U8TIH o6paTHOll CBH3H, 

npu pacqeTaX rrepeaaroqHbl8 ~YHKUHH H peaKUHH 

CHCT8M TipeacTaBRHRHCb TIORHHOM8MH n -ro TIOpHaKa, 

H BbJqucneHHe npoaoaunocb Ha 38M • 

BbiBOllbl 

npeHMyll!eCTBOM CHCT8Mhl C KOMTI8HC8UHefi peaKUHH 

npy~HHhl HBRH8TCH COXpaHeHHe TipOCTOThl KOHCTpyKUHH 

3R8KTpOM8X8HHqeCKOrO BH6paTopa TipH TIOHH~8HHhlX 

Tpe6oaaHHHX K OKOHeqHOMY yCHRHT8RID B cnyqae pa60Tbl 

BH6paropa B aepTHK8 RbHOM TIOR0~8HHH, 

8bi60pOM rroaxoa~llll8ll CHCT8Mbl qaCTOTHOll KOppeKUHH 

MO~Ho nonyqurh oqeHb rny6oKyiD orpuuarenbHYID o6paT

HYID CBH3b, qTO TI03BORH8T YM8Hbllii1Tb OWH6Ky BOCTipOH3B8-

aeHHH CKOpOCTH ao 10-~ 
npeano~eHHaH MOaenb BH6paropa aocraTOqHO TOqHo 

BOCTipOH3BOaHT napaMeTphl peaRbHOll CHCT8Mhl H MO~eT 

6hlTb HCTIORb30B8Ha TipH pa3pa60TK8 apyrHX KOHKp8THhlX 

KOHCTpyKUHll MeCc6ay3pOBCKHX CTI8KTpOMeTpOB, 
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