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].lna nonytieHHR iieo6xo.rti1Moro paspemeHiiR H :rol!Hoc:rli o6uepa 

q)OTOCHIU4KOB C TpeKOBbiX: Ka!.!ep 
4 

Ha CK8HiipyiOII\6M yc:rpottcTBe 3Jl6KT-

pOH~o-Jiyl!eBOtt :rpy6KH (9nT) Tpe6yeTCH KOHTp01IHPOBBT~ pasuepu CB6TO

Boro nH:rHa 9JIT. TaKaH aa:t:ta.Ja·~oaHHKae:r, aanpHuep, npJit o:rna:ztRe 

CX6:UI:{:zti4H!iiiH'Il3CKOtt ·~oRyCllpOBKH 3Jl6KTpOBHOI'O ny'l!lta 9JlT ].t.IUI nonyl!e-

HHH .l{OCTaTOl!HO u'anoro CB6TOBOrO UHTHa Ha·-(}oJI:DWOfi llliOII48.JtH 3Kpal!a 

:rpy6KI1. cxeita onHcaBa'euoro yc:rponi:TBa .J4JIR nsuepemia pasMepoB · 

cae:roBoro na:rlia JHT npnBe,Iiena aa· p11c. ·I. 

C:a~ToBoe:nn:rao caitpiwa 9JIT npoe~Hpye:rca oc51>eR:rH:ao:u c 

,i{eCHTl!KpaTHllU 'yB61Ii!'16HH6U Ha ;llMCKt ilpaJllaiOI!lHttCH c'o CKOpOC'ri>Il 

100 ± ·20 o6 ~ 1 ceK. ].lltfcK ttuee:r :ztB e napannen~Hue lll61IH mlllpMHon 

100 :UKU M ;llJIMHOn 2 Ull KSX;llBH. PacCTOHHH6 116E;lly cepe.ztMHBMM •enen-· 

2 :uu; 3a ,ZtMCKOM ·cTOHT g}oT03Jl6KTpOHHllfi yuHoilm:ren~. J/13J.!6pHT6Jl~ 

pa·cc'lRTaH 'Ha · paciol:y co cBeTdBbluH nHTHauH· paauepoJ.! ·o:r IO ,no 

100 UKU~ . 

Ilpil nepeceti:eHHH CB6TOBOro Jiyqa KBx;ztOti II\6Jll>ll' Ha 3KpaH6 OC~Jl-

norpa\{la non:a.IIlleTcH M:uny~c, no mHpMHe 11 1 11 
· ~to:roporo a a ypo:a~e · 

0,5 OT IIBK_CI!IIy'ua.· •· paCCl!HTll:S86'rCH paauep CB6TOBOrO llfiTHS 11 
· d 11 

:a aanpa:aneaHH :apaoieaMa ,~tMcKa (:a iiMitpoaax): 
. :. ~ .-..:: 
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1 
d= 200. 't 

(I) 

?~eCD L - paCCTOflHH6 Y6E;zty YaKCHYYMaYH HYnyJIDCOB Ha aKpaae 

OCI.UtJIJIOrpa<I>a. 

B (I) yqTeHo ~eCHTHKpaTaoe yBeJIHqeaHe o6~eKTHBa H uacmTa6-

Hbl~ K03qxpHI.{H6HT, paBH!il ~ { D =. 2 Yll. - paCCTOflHH~ YeE;zty 

~6JlflYH). 

. Ham1qHe .11BYX nte:nel noaBOJifleT K8JIH6pOB8TD uacmTa6 Hao6palle

HHH Ha SKpaae OCI.{HJIJIOrpa<I>a H HCKJlllqHTD H3 (!) CKOPOCTD ~panteHHfl 

~HCKa. 

06mHI BH~ H3U6pHT6JlH npHB6;zt6H Ha pHc.2. 

MoTop, ~HCK H ~9Y H~O~~TCH BHyTpH 6apa6~a, OCD KOTOpOrO 

COBn8,1186T C OUTHqecKOI OCDil 00$6KTHBa. nna COBM61lt6HHfl CB6TOBOrO 

nHTH8 C OUTHqeCKOI OCDil 06$6KTHB8 oapa6aH MOlleT nepeuent8TDCH no 

ropH30HT8JIH H BCpTHKaJIH B np6,1t6JI8X lQQ uu'c nOUOIIU>Il BHHTOBHX 

nepe~aq. lloBopaqHnaa ~apauaa,_uollHo HauepHTD paauepu cBeToBoro 

llHTHa B llll60M HanpaBJI~HBH. nna OTCqeTa yrHa, npH KOTOP,OU npOH3BO-
•~ . " . 

,ltHTCH HaMepeHHe, .Ha TOpe~ oap_a6aHa HaHeceHa mK~a C OTCqeTaYH 

qepea I0°. 

Ha pmc.3. npHBe~eau ocqu:n:norpauuH, no:nyqeaa&e npz HauepeHHH 

paauepoB ?BeTonoro ~HT~a no,1t paaHiiYH yrnawm. Ha pmc.4 nyHKTHpou 

UOKaaaBa peKOBCTPYKnHH CB6TOBOro nHTHa no peaym.TaTau STHX Haue

peBHI. n:nH_CpaBH6HHH peKOHCTpyHpOB8HB06 nHTHO COBM61lt6HO C ero 

yBeJIHqeaa&u Hao6paieaHeu. 
' ' ,, .. 

KaK c:ne,11yeT na. (I), Toqaocn mauepeHHH paawepoB nHTHa onpe-
. ' . .· ; 

~6JIH6TCH KaqeCTBOU H3Y6p6HHH napaueTpOB HUnym.COB no_ SKpaay OCI.{HJI

JIOrpa<I>a. QqenH~HO, qTo Ba !lJopuy H aunJIHTY.11Y STHX HYUYliDCOB BJIHHeT 

mHpHHa ~e:nH. OneBHW STO BJIHHBH6. 

'4 

! 

llpB nepeceqeaillil - cBeToBoro Jiyqa ·ntem.ll mHpHaol ~- , · ;ztBHsyilleitca 

B;ztOJUo OCH X, aunJIHTy;zta CHrHaJia Ha BHXO;zte ~9Y: 

. r;zte 

lf+A-

A(t) = k•f J J S(x,y,t) • J(x,y) dx dy} ·· (2) 
X --I-

· S(x,y, t) - !lJyHKI.{HH, onHC!iB81lnt8ff., 3aK_OH nepeuenteHHH 

nteJIH BO Bp6Y6HH. 

J(x;y) - pacnpe]teJieHHe HPKOCT.H no n:nori!a)tH CB6TOBoro 

naTHa,,KoTopoe B .1t8JlDHe~meu cqiiaeu 

rayCCOBWA/I/. 

k - KOS<l>!lJHlUi6HT nponopi.UiOB8liDHOCTH. 

ITOCKOJIDKY ~JIHHa nteJIH 3H8qHT6JlDH0 npeBsmaeT paauepbl npoeKI.{HH 

UHTHa Ha ,ltHCK, TO B (2) npe~e:nu HHTerpHpOBaHHfl no Y- nOJIOll6Hbl 

6eCKOH6qfibiMH H S (x,y, t) = S(x, t ). 

C yqeTOY noc:ne)tHero paneHCTBa HeTpy;ztHO (2) npHB6CTH K BH.1tY 

X+4 , { s A(t) = k • A . 
X 

-ax2 
S(x,t) e d~--

( 2 2 
r;zte npH npeo6paaoBaaHHX noJioxeao J(x,y):e.e~ ax +by >, 

a,b,c - KOHCTaHTblo 

nBI4llt6HHe llt6m! Ha yqaCTKe,· paBHOU paauepau np06KI.UiH IlHofKa, 

UOlltHO QqHT8TD paBHOMepHHY H npHUOJIHHeiHHM. Tor)ta npH JIHHeiHOI 
' ' 

paaBepTKe H Ha)tll6S81lt6U Bbi60pe ee CKOpOCTH HYfiYJlDC Ha SKpaHe 

OClUiJIJIOrpa!lJa oy,lteT OUHCiiB8TDCH !lJYHKnHel 
· n4 

A (x,A) -k" ·-k J e-cq
2 

dy, 
X 
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QqeBHJtHO,npH · . .1 ~ ~umyn:r,c 6y.l{eT HMen rayccony ~opMy. 

IlpH A ,OTJIJ4qHOY OT HyJIH,B03HHK8JOT HCK!Ut6HUH ~OpMH HYUYJII>Ca. 

0H CTaHOBHTCH 8CH»W6TpHqHHY, ynJI0~86TCH,H era Y8KCHYYY C.l{BHra

e~Cfi B CTOpouy weu~ax X. 3To npuBeJteT K JtOnonunTen:&HNM omH6Kau 

HauepeHHR. 0.l{HaKO, qTo6Y HCKnJOqJ.iTJ> B~HHHe WyMOB ~SY, xenaT6Jli>HO 

yBeJIHqHBaT:& A , qTo npHBe.l{eT K ynenHqeHHJO awnnHTYJtH cnruana Ha 

BhlXO.l{e ~SY. 

B .l{8Jli>H6~W6Y yCJIOBHYCH 38 3~6KTHBHYIO WllpHHY UHTHa B HanpaB

Jl6HHH X npHHHYaT:& nenRqHuy 
+-

' SA (X,tJ)dx 

d3tp (Ll) =~:X fA (X,Ll.)} } (3) 

T,e, OCHOB8HH6 npauoyrOJII>Hlt!Ka BHCOTOH max { A(x,A )j ltl 

nno~aJt:&IO, panaoii nno~aJtH HMnyn:r,ca A ( x , .a ) • 

QqeBlt!JtHO, ~ 3fP (o} = 1/f . IlpMueu sTy B6JlltlqJ.iHY aa 

HCXO.l{HYJO npH 8H8JIH36 OWH60K 1 T.K, OHa HBJIH6TCH T60p6THqecKH 

H.l{68Jli>HHY peayn:&'f8TOY H3M6peHHH no (3): IIOCKOJII>Ky B .l{8Jl:&HeiimeM 

paCCqJ.iTHBSJOTCH OTHOCHT6Jli>HH6 .norpemHOCTH~ MOlltHO nOJIOlltHTI> 8 = I. 
B pean:buw( ycnOBHHX uawepaeTCH do.s (Ll ) - ti!HpHHa H!.myn:r,ca 

no ypOBHJO 0,5 OT YhKCHYyMa. Ilplll pacqeTe OWH60K 
I 

doJ. A ) onpe-

A6JlHJiac:r, KaK YO.l{YJIJ>.p83HOCTH KOpHeit ypaBHBHHH. 
x•IJ. . ;: ·. x+.a 2 J e-1 dJ = ·2-- ~ax { f e-f d5} 
X X 

6! 

OqeBH.l{HO, d 0,5 (0) = 2'(l;a 1 qTO ,B. H.l{68Jli>HOY cnyqae 

( Ll. = 0) npHBO.l{HT K CHCT6Y8TJilqecKOit OWH6Ke 

£ "' do.s (o) - 2 venz . 
e d"'P (o) - VJ[ :::: 0.9'f, 

T.e. peayn:&TaT HauepeHMH aaHMxaeTCH npnuepao aa 6%. 

0THOCHT6Jli>H8H OWH6Ka 

6una paCCqJ.iTaHa Ha 9BM B9CM-4;Peayn:r,TaTH STOrO pacqeTa npHBB.l{BHH 
. .. .. 

Ha pHC.5 B Bll.l{6 rpaWHK8 1 r.l{e flO OCH a6C~HCC OTJIOX6H8 OTHOCHT6Jli>H8R 
Ll 

mHpnua ~eJIH .~ • Paa6poc ToqeK ua rpawzKe pHc.5 o6~HCHH6TCH 
,It 

omli6Kon HHTepnoJIH~H. 

OmH6Ka J:, 5 ( A ) TaKEe cHcTeMaTHq~cKaH. KaK cne~yeT Ha 

rpaWHKa pHC_,5 1 yB6JIHqeHH6 WHpHHH ~6Jlll. npHBO.l{HT K 38Bllm6HHIO peayn:r,

T8TOB ll3MepeHHti OTHO~llT6Jli>HO._IIl.l{6a.JI»HOrO CJIYTia.H ll npH~~o.-f8omH6-

K8 4 KOllneHcHpyeTca. TaKMM o6paaou, mHpHHa Jll61IH .lt\)JillHa 6STI> npHwepuo 

B.ltB06 M6HI>W6 3WW6KTHBHOn WHpHHH npoeKUHH UHTHa,IIOS'fOYY B H3M6pHT6-

1!6 H Bhl6paaa nmplt!Ha l!leJIH 11 =IOOMKM .IIocJteJt:&Ky aapaaee paauepu 

nHTHa lti3B6CTHH oqeu:r, npH6Jllt!X6HH0 1 KOYn6HCa~ltl norpemHOCTeit OXH.l{STI> 

ae cne.l{yeT, OJtHaKo omH6Ka Bcer~a 
Ll 

Yep, eCJIH OllH.l{S6Y8fi Be1!HqHHa {if 

TO omH6Ka ae npeBumaeT ± 5%. K 

OCT86TCH He6on:r,mo~. TaK, HanpH

nellHT B npe~enax 0,2 + 0,6 , 

aen ~o6annaeTcfi norpemHOCTI> 

H3MepeHHH no SKpaHy OCUHJIJIOrpawa, OU6HHTb KOTOPYD T60p6TH~6CKH 

oqeH:& TPY~Ho. IloaTOYY peayn:&THPYIO~aH·ToquocT:& M3MepHTena 6ll1!a 

OUBHBHa nocne ero KaJIH6pOBKH. nJlfi 3TOti U61IH dU1!0 M3rOTOBJI6HO He

CKOJli>KO HCKYCCTBeHHHX UBBTOBhlX llfiT6H-OTB6pCTHH B ~OJibre paauepou 

OT 20 .1{0 60 MKU. ~HCTKH W01II>rH UOYe~aJIHCI> B ~OK8Jli>HOH n1IOCKOCTH 
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06716KTHBa H DO,ltCB61UIBa.liHC:& H3BHe. 3aT6M 0TB6pC!HH B IJ]OJI:&re 6YJU! 

H3MepeHY Ha MHKpOCKone. PeayJI:&TaTY BaiH6pOBKH npHB6,lt6HY Ra 

pHc.6, r,Jte ,JtHanaaoH paa6poca HawepeHHI Ha onHcYBaewow yctpoUctBe 

OTMeqeH BeptHKaJI:&HYMH mTpHXaMH. KaK CJie,JtyeT H3 pHc.6, O!ROCBT6JI:&

HaH norpemHocu Hawepuena: He npeBWllaet ± 7,5%, qto .JtOCtatouo .. 

;zt.UHaCTpOIKH CKB.HHPYIODI6ro yctpolcna Ha SJIT. 

JffiTEPATYPA 

I. lh!nnep B.A., KypaKHH JI.A. 

llpHeMHYe 3ll6KTpOHHO-nyqeBYe ipy6KH. 
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PyKODHC:& DOCTynHna B H3,ltaT6H:&CXHA OT,lt6JI 
25 uaa 1973 ro,lta. 
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