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HaH6onee yJlo 6 HbiMH rrpH 6 opaMH, H3MepSIJOlllHMH a6conJOTHyJO senH'IHHy HHJlyK-

-3 -2 
UHH MarHHTHblX ITOile l! B JlHSIT830He 1' 10 - 2' 10 Til ( H HeCKOilbKO Bb!Ule) C 

OTHOCHTeilbHO BblCOKOl! TO'IHOCTbJO, SIBIISIJOTCSI MarHHTOMeTpbl 0 OCHOBSHHble Ha SIBIIG-

. /1-4/ 
HHH sneKTpOHHOrO rrapaMarHHTHOrO pe30HSHC8 

0JlHSKO HCITOilb30BSHHe 3nP JliiSI H3MepeHHSI MarHHTHOl! HHJlYKUHH BbllllG 3Ha-

-3 
'!eHHSI rrpH6iiH3HT9ilbHO paBHOrO 5·10 Til CBS38HO C onpeJlSIISHHhlMH TpyJlHOCTHMH. 

B JlHSll830He 'ISC TOT 1 COOTBeTCTBYJOlllHX TSKHM 3Ha'!eHHSIM HHJlYKUHH, TpyJlHO peanH-

30B8Tb aBTOJlHHHb!l! MeTOJl JleTeKTHpOBSHHH 3nP, HaH6onee yJl06Hb!l! JliiH MarHHTo­

MeTpOB, npaKTH'IeCKH nerKo peans3yeMaH cxeMa PonnHHa, oco6eHHO sqxjleKTHBHaSI 

rrpH HCIT0ilb30B8HHH K08KCH8ilbHblX pe30H8TOpOB CO CnHp8ilbHblM BffYTpeHHHM npOBOJl-

/5/ 
HHKOM , He MO}I{eT 6hiTb npHMeHeHa B lllHpOKOJlHSIT830HHOM npa6ope, TSK K8K Tpe-

6yeT COllpSI}I{eHHOH rrepeCTpOl!KH JlBYX pe30HSTOpOB (KOHTypa SBTOreHepaTOpa H KOH­

Typa JlBT'IHKa). TaKH M o6pa3oM , npHMeHeHae Y3KononocHbiX JlBT'IHKOB CHrHanos 

-3 
3nP B MarHHTOMeTpaX npH 3HS'IeHHH HHJlyKUHH H3MepHeMblX rronel! Bb!Ule 5•10 Til 

He }l{enaTeilbHO (no)l Jl8T'IHKOM CHrHSIIOB 3nP ITOJlp83YMGB8eTCSI ycTpol!CTBO, B KOTQ­

pOM npOHCXOJlHT B38H M OJlel!CTBHe sneKTpOMarHHTHOrO ITOIIH CO CITHHOBOl! CHCTeMOl! 

o6pa3U8 H ocymeCTBIISieTCSI npeo6pa30B8HHe pe3ynbTSTa 9TOrO B38HMOJlGl!CTBHSI 

B K8KYJO-nH60 ljJH3H'!eCKH perHCTpHpyeMyJO BeiiH'IHHY; B TOM "'SCT HOM Cnyqae, KOr­

Jl8 perHCTpHpyeTCSI TOilbKO CHrHan nornomeHHSI, 9TO yCTpOl!CTBO 6yJleM H83bi B8Tb 

rrornomaJOmel! KaMe pol!). 

npocTel!UlHM lllHpOKOITOIIOCHblM JlST"'HKOM CHrHaiiOB 3nP B JleUHMGTpOBOM H 

C8HTHMeTpOBOM JlH8ll830H8X HBIISieTCSI 0Tpe 30K KOSKCH8ilbHOl! IIHHHH, 38ITOIIHe HHb!l! 

napaMarHHTHblM BeUleCTBOM, llaT'IHK T8KOrO THrra HCITOilb3yeTCSI1 HarrpHM ep 1 B lllHpOKQ-
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LlHana30HHOM 'laCT OTOMepe (0,6 -10 fru) C Mar'HflTHOli HaCTpOiiK Oii / 6 /, Ba >I< HO OTMe­

THTb, 'ITO nng nony 'leHHR YLlOBlleTBOpHTe llbHOr'O OTHOW e HHH CHr'Han / wyM Tpe5yeTCR 

OTHOCHT ellbHO 50l1bWOH 05beM o6pa3Ua (a paCCMaTpHBaeM OM npHMepe LllTHHa 3anon­

HeHHOr'O napa M ar'HHTHbiM aewecT B OM y'laCTKa lTHHHH paana 50 MM, LlHa M eTp BHYT-

peHHer'O npOBOaHHKa d "' 9,5 MM, BHyTpeHHHJ! aHBMeTp 3KpaHa 0 "' 22 MM), 3 TO 

CBHLleTellbCTByeT 0 HH3KOJ! 3~¢eKTHBHOCTH B3aHM OLleHCTBHH CnHHOBOJ! CHCTeMbl 0 6 -

pa3U8 C S lle KTpOMar'HHTHbJM noneM B TaKOM ycTpolicTBe, 

171 
B p a50Ta OTM e 'lae T C R, 'ITO s~¢eKTHBHbJe WHpoKononocHble nornon;aiOIUH e 

KaMepbl MOr'yT 5b!Tb nOCT pOeHbl Ha OCHO&e Hanp8Bl15110W HX CI! CT C \1, •.)OJW /:WJO!UHX cno­

C05II OCTbiO CHllbHO KOHUeHTpHpOBBTb BbJCOK O'IaCTOTHOe M8r'lfi1THOC none , C S TOli 

TO'IKH 3pe1JHR npellCT 3Bl15JeT liHT e p e c paCCMOTpCTb B03;,1Q)J(JIOC1'h 11<'110fl l>3 0D.1 11l!SJ OLlH-

HO'IHOll c nupa llb !!OH JliiHHJI LllT R H85lTJOLleHHH 3nP B MCT p ODOM 11 AE' UH>..·te TpOBOM Lllfa -

na3 0 IHI X, T eM f5onee, 'ITO yc n eW H bte 3KCnepHMeHTbl C llCli OJi b30B.1 11 11 C'I C nHp8l11! LllTR 

Ha 6 m oaeHUR 3n P B 3 - CB HT UMeT pOBOM LlHana30He npH OTH OCI!T ellb HO Y3 KOli nonoce 

18 1 
onucaHbJ a p a6oT e 

,Ung onpeaeneHJIR aen H'IHHbt curnana nornoweHH R 3nP npH pa3MeweHHH o5pa3-

ua BHyTpu cnHp a ., n 1 1 e o6xo.:~H~IO 3 Ha Tb npoaonbHY~ K OM noHeHTy BbJCOKO'IaCTOTHoro 

Mar'HRT HOr' O n on 51 E ( r, (I , z ) • C T p orH il . p a c'leT KOH~HrypaUHH noneii B CnH-

panH CBR3aH c 5o.'lbWHMH MaT eMaTH 'IeCKHMH Tpy aHOCTstMH, Bocnonb3yeMcst pe3ynb-

/ 9/ 
TaTaMH paC 'IeTa, npHBelleHHblMH B pa5oTe , 3TH paC'IeTbl B bJn0l1H e Hbl LllTSI MQ-

LlelTR cn~o~panbiJo-npoaoastwero UHlTRHLlpa , aaMeHRiowero peanbHY~ cnHpanb , HTaK, 

/ 9 / HHTepecy~wa st HaC KOMlTOH e HTa MO)f{eT 5bJTb onpeaeneHa H3 Bblp8>Ke llH51 

3ae cb 

H - J 
y a 

k a ctl( •/J 

F.o 

p 

1
0

( y a) 

I ( y a) 
I 

a - cpeaH Hli paaHyc cnnpa n~o~; 

k - DOllf!OBOe 'IHClTO, k = 2tr /A; 

I 
0 

( y r ) . 

y - p anHllnbH8SI nQCT051HH ctR p a cnpOC'T paHeHHR ; 

( 1) 

.;, - yr on n0TLe~w c nHpamt , onpc.:tenSieMhift w a roM 11 p annycoM c n11 -

pu .l;, . ccr •.' ~ 7 r: a I h ; 

10 , 11 - "ODit.. " '" ' PO Blli!H ' ' ' e rpyH IWHl! E c cce:ISI n e pao i·o p o aa; p =..j ll
0

l f
0

; 

E 0 - I lp o :Jo.:IL!I.1 : ' co~'·casn mo!lllHI u.:utp srmeHHOCTH 3n e KTP H'IeCKoro nons:~ Ha 

(J ( H C ll:ljJd .1ll .. 

·I 

i 

tf 

Cpeaaal! no apeMeHH noToK a a e prHH, npOTeKa~wHA n o cnapa~ 
/9 / 

UHlTHHapy, paaeH : · 

p m 

3aecb: 

2 
tr a ( ,B a)(ka) 

( Y a) 3 

2 
F o 

Fo ( y a)~. 

10 (y a) ~ ( y a) 
F ( y a) = --[---

1
0

( y a) lt
0
(ya) 

--- +----
K

1 
(ya) 4 

o I<
0
(ya) 1

0
(ya) 

---+-
11 (ya) Y

1 
(ya) Y.o(ya) yr 

{3- BOlTHOBOe 'IHCl10 BaOnb OCH Z , {3 2 
• y 2+ k 2

; 

K , K - ~YHKUHH MaKaoaanbaa. t.fHcneHHbJe 3Ha'leHHSI cPYHKUHH F ( y a 
0 I / 9 / o 

Ta5nuue n, In , 2 , 
/10/ 

MowHOCTb, nornowaeMaH o5pa3UOM npH pe3aHaace 

.:\ P a 

2 
w "(H

2 
1'

0 
X , . dV 

E 
v 

rae )( - MHHMast 'laCTb KO M nneKCHOli LlRH8MH'IeCKOH BOCnpHHM'IHBC 

V .- o6'beM o6paaua. 

J13 Bb!paJKeHHSI (3) C y'leTOM B bipa>l<eHH J! (l) H (2), a TaK)f{e 

BHHMaHHe, 'ITO npH 60l1bWHX 3aMelll1C HRSIX 

nonyqaeM: 

~ p 

p 

{3 a .. y a .. k a ctt w , 

~'owx" n 

2 
" a p 

y a r 
F ( y a) 

0 

rae n - aaMenneHHe, n = {3 a I k a "' ch! r/J • 

2 l o(y a) 12f(Io(yr)l 

1 (y a) v 
I o 

dV 

nonarast, qTo panHyc o5pa3ua p aaeH rpea HeMy paaHycy cnHpa< 

nocne HHTerpaposaHHst (a peJKI! Me 5eryweli aonnbi) ; 
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/6/ 
; TOTOMepe (0,6 - IQ fpu) C MBI"'HHTHOil HBCTpOilKOii • Ba lKHO OTMe-

O!Iy'leHHH YllOB!IeTBOpHTe!lbHOI"'O OTHOW e i!HSI CHI"'IIB!J/WyM Tpe6ye TCSI 

•nhwot\ o6be M o6paaua (a paccMaTpaaaeMoM npaMepe anaua aanon­

' HHTHbiM aewecTBOM yqacTKa !IHHHH paaaa 50 MM, aaaMeTp BHy T-

HKa d "' 9,5 MM 1 BHyTpeHHHH )lHBMeTp 3Kp8H8 D"' 22 MM), 3TO 

0 HH3KOH 3~$eKTHBHOCTH B38HMO)leHCTBHSI CIJHHOBOH CHCTe Mbl 06-

IMBI"'HHTHbi M llO!IeM B TBKOM YCTpOiiCTBe, 

I 
OT!vte'!Be T CH, '!TO 3~$eKTHBHbie WHpOKOIJOIIOl:llble llOI"'!IOWB!OlUHe 

biTb llOCTpOel!bl 118 OC HO&e Hanpaan 5110W KX CHCT0\1 1 •:!Oll~LWIOWHX CIJQ-

1!0 KOHUeHTpHpOBBTb BbiCOKO'IBCTOTHOe MB I"'IIIITHOO none , C 3 TOH 

:'> llCTB BllSieT HHTe pec paCCMOTpCTb B03;,IO:« f!OCTh IIC'IIOnt,::IODBII IHJ O)lH-

:>i'l JJHHKII anSJ 11a6moaeHHS1 3nP a MeTp ooo ;vi 11 nei.tHMe-rpoaoM ana-

l ee , '! TO ycneWHble 3KCilepHMeHTbl C HCIIOJlb:JOBDII I!C'I C riHpAJIII )lJISJ 

B 3-CBIITlf MeT pOBOM QHBIJB30He npH OTHOCII T O!IbHO Y3 KOil llO!IOCe 

,/8 / 

rrell ll SJ Bell H'IHHbl CHI"'HB!IB IJOI"'!IOWeHHSI 3nP np11 pa3MeWeHHH o6pa3-

III !W06::o.:nt~IO 3 H3Tb npO)lOllbHY !O KOMIJOHeHTy B biCOKO'IBCTOTHOI"'O 

P ( r, fl , z ) • C T p OI"'H i'l . pac'leT KOH~HI"'ypaUHH IJO!Ieil B CIJR-

5onbwH Mll M aTeMaTa'!eCKHMH TPYllH OCTSIMH. Bocnonb3yeMC SI pe3ynh­

/ 9/ 
llpRBe)leHHblMH B pa60Te , 3TH paC'IeTbl B binO!IHe Hbl )l!ISI MQ-

pOBOllSIWei"'O UH!IIfHllpa, 38Me!I IIIOWer o pea!lbHY!O CllHpB!Ib, i1TBK, 

/ 9 / 
::: KOMIJOHeHT8 MOlKeT 6 biTb orrpeaeneHa 113 Bb1p8iKe lliHI 

- j 
y a 

k a ctl( v• 

F.o 

p 

I 
0 

( y a) 

I ( y a ) 
I 

HHA paa11yc crrupana; 

:>aoe 'lacno , k = 27T /.\ ; 

I 
0 

( y r ) . 

t.:rlbHBSJ IJOCTOHHHCI H pacnpOC'TpaHeHHSI; 

( 1) 

nu~n~ e~ ltl c nnp.:lJlli , onpoil,cnSTeMbll~i waroM h n p aonyco;vJ c nu-

ccr •·· ~ ? rr a / h : 

.. • nt<tp oon ;n t •, •e <'tlYIIKlliHt 6 cccenn nepaOI'O poaa; p= y ' p
0

/ •
0

; 

.· .'IL11.1 ' ' CO•'T8BiiSJl{li1.W if JWnpHlKa HIIOCTH 31leKTPH'JeCKOI"'O IJOJI>! 118 

ll:ljJ C< .'lli. 

·l 

l 

CpellHH il no apeMeHH noToK a a e prHH, npOTeKB!OWHII no cnHpanbao-npoaoasuneMy 

/9 / 
UH!IHHllPY, paBeH 

3aecb: 

p m 

2 
"a ( ,B a)( k a ) 

( y a) 3 

2 
Fo 

Fo ( y a)~ . 

1
0

(y a) ~( y a) 1
0

( y a) 11'
0
(ya) K

1
(ya) 4 

F (ya) = ---[---- --- +---- +-]; 
o 1<

0
(ya) I

0
(ya) 1

1
( y a) Y

1
(ya) Y.

0
(ya) ya 

,8- BO!IROBOe 'IHC!IO BllO!Ib OCR z , ,8 2 
• y 2 + k 

2
; 

{2) 

F , K - ~YHKUHH MaKaoHanbaa. t.{HcneHHbJe 3Ha'leHRH ti>YHKUHH F ( y a) npHBelleHbl B 
0 I / 9 / 0 

Ta6111111e n. Ifi • 2 • 
1!01 

MomaocTb, nornowaeMaR o6pa3 UOM npH pe3oaaace 

fl f> ,. ...!._, w x" (H
2

dV 2 ,.. 0 . • 
v 

1"',[16 )( - MHHMBSI 'IBCTb KOMIJ!IeKCHOil lliiH8MH 'IeCKOii BOCilpHHM'IIIBOCTH, 

V .- o6'beM o6paaua. 

{3) 

!13 Bblp8lK8HHSI (3) C y 'le TOM Bbipa ll<eHHJ!: { 1) II (2), B TBKlKe npHHHMBSI BO 

BHHMBHHe , 'ITO npH 50!IbWHX 38Me)lll0HHSIX 

nonyqaeM : 

~ t> 

p 

f3 a .. y a .. k a ctt w , 

110 wx ya lo(ya) 
---f--

2 
2 

Fo (ya) I (;;-) l f[ Io( y r)] dV 
I V • 

n 

2 

" a p 

Pae n - 3aMeaneaHe , n = ,8 a I k a "' ctr. "' . 

nonaPaR, qTo panHyc o6paa ua paae11 r pea 11eMy paaHycy cnHpanH, nony'IHM 

nocne HHTel"'papoaaHHSI (a pelKH Me 6ePyweli aonHbi): 
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,:\P 1'
0

w x " n V . 
<t ( y a) • 

p 
ii 0 p (4) 

3necb 

<f; ( y a) = -
2 2 2 
t [ I 

0 
(y a ) 1 - [ I 

1 
( y a ) 1 I . 

4HCileHHble 3Ha'ieHI!H 'PYHKUHII <fl ( ya) npueeaeHbl B cnenyiOweli Ta6nHue. 

Ta6nuua 

ya 0,1 0,2 0,4 0,6 0,8 1 , 0 1,2 1,5 

<fl(ya) 4,65 4,65 3 ,30 2,40 1,80 1,43 1, 15 0,90 

ya 1,8 2,0 2,3 2,5 3 , 0 3,5 4,0 

¢(ya) 0 ,73 0 ,65 0 ,56. 0 ,51 0,43 0,39 0,37 

8 bipalKeHHe (4) IJ03BOilHeT OUeHHTb BellH'iHHY pe30HaHCHOrO CHrHana H, KpOMe 

TOrO, MOlKeT 6 b1Tb llOIJe3HblM llpH onpeneneHHH KOHCTpyKTHBHbiX napaMeTpOB CllH-

panbHOH nornowaiOweli KaMephl . 

MolKHO noKa3aTb, 'iTO JlllH KOaKCHanbHOH nornowaiOwefi KaMepbl OTHOCHTenhHoe 

H3MeHeHHe npOXO!IHWeli MOWHOCTH llpH pe30H8HCe (B pelKHMe 6eryWHX BOilH) paBHO: 

~p 

p 

I' "')("V 
0 • 

prr(0 2 -d 2 ) / 4 (5) 

npH BblBO!Ie BbipalKeHIIH (5) npeanonaranoch, 'iTO napaMarHHTHoe aewecTBO 

IJOilHOCTblO 381JOilHHeT Ha HeKOTOpOri !lllHHe llpOCTpaHCTBO MelK!IY BHyTpeHHHM H BHeW­

HII M llp0BO!IHHK8MH KOaKCH81lbH011 llHHHH, 

CpaaHeHHe (4) H (5) llOKa3b!BaeT, 'iTO IIHTeHCHBHOCTb CHrHana 3nP JlllH CIJH-

panbHOH KaMepbl, no KpafiHeli Mepe , B n pa3 60ilbWe, 'ieM JlllH KOaKCHallbHOl! 

6 

npu OJlHHBKOBbiX ycnoaiHIX Ha6mo neHIIH. B aTOM HeCOMHeHHoe noc 

panbHOH nornowaiOwefi KaMepbi, 0JlHaKo cepbe _3HbiM npenSITCTBHeM 

HOCTb COrllaCOBaHHll CllHp81lH C llHHHllMH nepeJla'iH B WHp.OKOM JlHa: 

B aToll panoTe eonpocbi cornacoeaHHH He paccMaTpi!BaioTcll. 

HccnenoaaHHe caol!cTe cnHpanhHol! nornowaiOwen KaMepbl a • 

150- 1000 Mru npOH3BOJlHilOCb Ha YCTBHOBKe, 6noK-CXeMa KOTOpC 

pH c . 1 a. CnHpanb BblnonaeHa Ha npllMoyronbHOM nonHCTHponoaoM , 
2 

eM 7 X 10 MM H 3aKIJIO'ieHa B llpllMOyrOilbHb!l! 3KpaH, .llnll HaMOTKI 

npoaon h3B-1 6 0,23 MM, war cnHpanH h ., 0,5 MM. Cornacoaafl 

BXOJlHOH H BblXOJlHOii llHHII llMII nepeJlB'iH JlOCTHraeTCH H3MeHe HHeM 

3a3opa Meli<JlY cnHpan b iO 11 aKpa HoM. CornacyiOWHe aneMeHTbi o6pa 

noe C OCHOBHOii CeKUHel! CllHpanbHOii llHHHHlB UeHTpe KOTOpoli pa< 

113 JlH~eHHilllHKpllnrHJlpa3Hila, 06pa3eU npeJlCTaBillleT co6oii UHilHHJl~ 

II BbiCOTOii 7 MM, J13MeHeHHe llOCTyllaiO!Uel! K )leTeKTOpy MOWHOCTI! 

HHH pe30HaHCHOro 3Ha'ieHHll HHJlYKUIIH B YCTaHOBKe pHC, 1a onpeJle 
/ 4/ 

HHeM , npH XOpOWeM COrnaCOB8HHH CllHpanH, )leTeKTOpHOl! KBME 

CTBYIO!UHX llHHHl! nepeJl8'iH aMilllHTYJlB CHrHana 3nP B pa60'ieM JlHI 

MOHOTOHHO H8p8CT8eT C yBellH'ieHHeM 'i8CTOTbl, 

3KCilepHMeHT llOJlTBeplK)laeT B03MOlKHOCTb yaepeHHOii perHCTp. 

B o6pa3ue H3 JlH~eaHnnHKpHnrHJlp83Hna, noMeweaaoro B aneKTpOMa: 

panH. KaK ylKe OTMe'ianocb, cnHpanbHBll nornow aiOWall KaMepa 6hii 

JlHana3 oHe 150-1000 Mru. MolKao aaneHTbCH, 'iTO coaepweacTBOB£ 

wen annapaTyphl ·H ynyqweaHe cornacoaaauH no3BOilHT pacwHpHTb 1 

KBK B cTopoay Bh!COKHX, TaK 11 B cTopoay HH3KHX 'iBCTOT, CnHpallb 

lllYIO K8Mepy uenecoo6pa3HO HCIJOilb30B8Tb B WHpOKOJlH81l830HHblX 1v. 

Ha pHc. 2 npeacTaeneahi ocuHnnorpaMMhi CHraana 3nP, nony 

HOBKe puc, 1a JlllH JlBYX pa31lH'iHbiX 3Ha'ieHHii 'i8CTOTbl (HHJlYKUHH) 

na30Ha 150-1000 Mru. 

Ha PHC. 16 H3o6palKeHa 6noK-CXeMa perBCTp8UHH CHrHana sn 
MeHbWee KOIJH'ieCTBO aneMeHTOB. Cnupanb npH noMOWH aeoTpalKa 

CBll3biB8eTCll C llHHHelt nepeJlB'iH, K BXOJly KOTOpOii llOJlKiliO'ieH rea 

'i8CTOTbl, BTOpoli KOHel! CllHpanH COeJlHHeH C 3Kp8HOM, T8KHM 06pa:; 

H llHHHH yCTaHBBllHBaeTCll pelKHM CTOH'iHX BOIJH, llpH'IeM napaMarHK~ 

7 



~ p 

p 

1'
0
wx " nV. 

<t. ( y e ) . 
ii 0 p 

Y a Io ( y a ) 2 2 2 
:y a) ~ [ l [[1

0
(y a)) -[l

1
( y a)l I. 

F
0

( y a) !
1

( y a) 

(4) 

3HaqeHHSI <jly HKUIIIi ¢ ( y a) npueet:teHbi B c n eay iOme i! Ta6naue. 

Ta 6 n11ua 

0,2 0,4 0,6 0,8 1,0 1 ,2 1 ,5 

5 4,65 3 ,30 2,40 1,80 1,43 1' 15 0 ,90 

2,0 2 ,3 2,5 3 ,0 3,5 4,0 

3 0 ,65. 0 ,5 6 0 ,51 0 ,43 0,39 0,37 

~ (4) U03BOnHeT OUe HHTb eenHqHHY p e30HaHCHOrO CHrHana H, KpOMe 

ol Tb none3Hbi M npH onpeaeneHHH KOHCTpy KTHBHbiX napaMeTpOB CUB-

a iOme ll KaMepbi, 

'Ca3aTb, qTO )lnSI KOaKCHanbHOH nornoiUa iOIUei! KaMepbl OTHOCHTe/lbHOe 

OJlSII.UeH MOIUHOCTH npH pe30HSHCe (B p elKHMe 6ery iUHX BOnH) paBHO: 

t. P 

p 

1' 0 "' x "V . 

p1T(D
2

- d
2

) / 4 
(5 ) 

BbipalKeHHSI (5) npean on aranocb, qTo napaMarHHTHOe eemecTBO 

llHSieT Ha HeKOTOpOrl nnHHe UpOCTpaHCTBO MelKAY BHy TpeHHHM H BBeW­

Mll KOaKCHanbHOH nHHHH, 

( 4) H (5) UOKa3 biBaeT, qTO HHTeHCHBHOCTb CHrHana 3 nP nng CUll-

, n o Kpa llHell Mepe, B pa3 6onbWe, q eM nnH KOaKCHaiTbBOli 
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npH OJlHHaKOBbiX ycnoBIHIX Ha6moaeHIHI, B STOM HeC OMHeHHO e JlOCTOHHCTBO cnH-

panbHoi! nornoma10me ll KaMepbi, UaHaKo cepb e _3HbiM npe nnTCTBHeM siBn!IeTCH TPYJl-

HOCTb CornaCOBaHHSI CUHpanH C nHHHSIMH n ep eaaqH B WHpOKOM JlHaUS30He qaCTOT, 

8 STOll pa fioTe BOUp OC bl CornaCOBaHH SI He paCC MaTpHBa iOTCSI, 

J.1 ccneJlOBa HHe CBOHCTB CUHpanbHOli nornoiUaiOIUei! KaMepbl B JlHana30He 

150- 1000 Mru npO!i3BOAHnOCb Ha ycTaHOBKe, 6noK-CXeMa KOTOpOi! UOKa3aHa Ha 

pH c. 1 a. CnHpanb BbinOnHeHa Ha npHMoy ronbHOM nonacTaponoeoM CTep mHe ceqeHH-
2 

eM 7 X 10 MM H 3aKniOq eHa B npHMOy ronbHbi i! SKpaH, ,llng HaMOTKH HCUOnb30BaH 

npOBOJl n38-1 6 0,23 MM, war CUHpanH h ., 0,5 MM, CornacoeaHHe cn11pana c 

BXOJlHOli H BbiXOJlHOli nHHH SIMii nepea aqli JlOCTHraeTCSI !i3MeHeHHeM wara, a TaKlKe 

3a3opa MeJKJlY cnHpanb iO 11 sKpaHoM, CornacyiOIUHe sneMeHTbi o6paay10T eAHHoe ue­

noe C OCHOBHOH CeKUHei! CUHpanbHOi! nHHHH~B UeHTpe KOTOpOil pa3MeiUeH o6pa3eU 

H3 JlH<jleHHnUHKpHnrHJlp83Hna, 06pa3eU npeACTaBnSieT co6oll UHnHHJlp AHaMeTpOM 6MM 

H BblCOt'Oli 7 MM, J.1 3MeHeHHe UOCTynaiOIUei! K Jle TeKTOpy MOIUHOCTH npH npOXOll<Jle­

HHH pe30HSHCHOrO 3HaqeHHSI HHJlYKUHH B yCTaHOBKe pHC, 1a onpeaenSieTCSI BbipalKe-
/ 4/ 

HHeM , npa XOpOWeM COrnaCOBaHl!H CU!!panl!, JleTeKTOpHOli KaMepbl ll COOTBeT-

CTBYIOillliX nl!HHil n ep eaaql! aMnnHTyJla Cl!rHana 3nP B pa6oqeM JlHana30He qaCTOT 

MOHOTOHHO HapaCTSeT C yeenl!qeal!eM q a cTOTbl, 

3KCnepl!MeHT UOJlTBeplKJlSeT B03MOlKHOCTb yBepeHHOi! perHCTpaUHll Cl!rHana 3nP 

B o6pa3ue !13 AH<jleHHnnHKpHnrHapa3Hna, noMemeHHoro B sne KTpoMarHHTHoe none cnH­

panH. KaK yJKe oTMeqanocb, cnHpanbHSH nornomaiOIUSH KaMepa 6bma onpo6oeaHa B 

AHa na3oHe 150 - 1000 Mru. MolKHO HSJle SITbCH, qTo c oeepmeHCTBOBSHH e p erHc TpapyiO­

mei! annapaTyphi H ynyqweHHe cornacoeaHHH n03BOnHT pacwnpHTb pa6oqa i! AHana3oH 

KSK B CTOpOHY BbiCOKHX, Ta K II B CTOpOHy HH3KHX qaCTOT, CnHpSilbHYIO nornoiUSIO­

IllYIO KS Mepy uenecoo6pa3HO HCUOnb30B8Tb B WHpOKOJlHSUa3 0HH b!X MSrHHTOMeTpax, 

Ha PHC. 2 npeACTaBneHbl OCUHnnorpaMMbl CHrHana 3nP, nonyqeHHb!e Ha ycTa­

HOBKe pHC, 1a JlnSI JlBYX pa3nHqHb!X 3HaqeHHH qaCTOTbl (HHJlYKUHH) B np eaenax JlHa­

na30Ha 150- 1000 Mru. 

Ha pHc, 16 H306paJKeHa 6noK-cxeMa perucTpauHH cHrHana 3nP, coaepJKamag 

MeHbiUee KOnHqeCTBO sneMeHTOB. CnHpanb npH noMOIUH seoTpalKaiOmero nepexoaa 

CBSI3 biBaeTCSI C nHHHeli nepenaqH, K BXOJlY KOTOpOli ITOJlKniOqes reaepaTOp BbiCOKOli 

qaCTOTbl, 8Topoll KOHen CUHpanH COeJlHHeH C :3KpaHOM 1 TaKHM o6pa30M 1 B CUHpanH 

li nHHHH y cTaHaBnHBaeTCSI pelKHM CTOSiqHX BOnH, UpHqeM napaMarHHTHb!li o6pa3eU 
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Ha XOllHTC51 B ny'IHOCTH Bbi COKO'IBCTOTHOf'O Maf'HHTHOf'O nang, npH p e30HaHCe npOHC­

XOllHT llOnOnHHTenhHbiH OT60p 9Hepn!H OT KOne6aTenbHOH CHCTeMbl aBTOf'eHepaTOpa , 

'ITO MO>I<eT 6biTb OTMe'leHO no H3Me HeHHIO aMnnRTYllbl Hanpg)!{eHH51 aa KOHType, 

CneayeT OT MeTHTb, 'ITO T8KOMY MeTOllY perHCTp8UHH npHCYlllH BeCbMa rny60KHe H3-

~1eH eH!f51 a MnnHTYll bi CHraana B pa6o'!eM aHanaaoae 'IBCTOT, 3To o6ycnoaneao pe3-

KH MH 113MeHeHH51MH CTeneaa CB513H nornomaromeli KaMepbr c KOHTypoM aaToreaepa-

Tapa npn nepecTpoiiKe qacTOTb!, 

AaTop Bbrpa >~<aeT 6naroaapHOCTb llHnnaMHHUe KaaaHCKaro yHnaepcHTeTa 

C.3. KypMaaaeaoli aa 6onhmyro naMOlllb npH nocTaaoaKe aKcnepnMeHTa. AaTop 6na­

roaapnT IO.H • .lleancoas, npo'lnTaamero pyKonncb n caenaamero pS!Jl 3aMe'laanli, 

cnoco6cTaoaaamnx ee yny'lmeanro. 
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PRe. I. EnoK-cxeMa ycTaHOBKH ang accneAOBaHH51 c nHpanhHOli nornomaromeii KaME 

I . feHepaTop caepxBb!COKHX '!aCTOT fCC-12. 2. KoaKcaanbHbie nHHHH rrep 
aa'IH W = 75 OM, 3, CornaCy!OIUHe nepeXO!Ibl OT K08KCBanbHOii nHIUIH K C 

pana. 4. Cnapanbaag nHHH51 c o6pa3UOM. 5. lliHpaKononocaag aeTeKTopaa~ 
KaMepa. 6 • .llaoliaon T-o6pa3HbiA MocT, f 0 = 50 ru. 7. Y cansTenh HH3Koi 
'!aCTOTbi Y2-IA (28 11M). 8. RC -tj>anbTp HH)!{HHX '!acToT. 9. Ocuannorpac 
Cl1- I. 10. f enepaTop 3BYKOBali 'IBCTOTb! 3f -1 0. 
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