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FetepoiuHUpPOBAaHHE Ja3€PHOrO H3Jy4YeHHs] IMO3BOJHJIO IMOJYUUTh XO-
polide pe3yJbTaThl B psijie NPAKTHUECKHX INPHMEHEHHH Ja3epHOH TeXHHKH
[1,2]. Ilpu cMelleHWH KOrepeHTHbIX H3JyuyeHHH oOpasyercss CcurHasa Oue-
HHH, YyacToTa, aMILIHTyAa W ¢daza KOTOPOro NMO3BOJSIOT MOJy4aTh HHPOpMa-
M0 O NPOXOXKIEHHH 3THX H3JyYeHHH uepe3 KaKylo-1HOO cpey.

H3sBecTHO, uTO roJorpacdus 1no3BoJseT (HUKCHPOBATb H 3aTeM BOCCTa-
HaBANBATh aMILIUTYAHO-(a30Byl0 HHOPMALHUIO O INpeAMeTe B OT/JHUHE OT
IPYTrUX M3BECTHBIX Crnoco6oB dopmupoBaHus u3oOpaxxkenus. MapecTHo Tax-
JKe, 4TO JJis1 NOJyueHUss u3oOparKeHUs MpeaMera, HaXOISAIIerocss B MyT-
HOI Ccpele, M3JydeHHe BHJHUMOTO JAMalla30Ha He Bcerjga npurojgHo. B stom
c/ayuyae HCNOJB3YIOT H3JyueHue, AJisi KOTOPOro JaHHasi cpela Ipo3payHa.
lonorpamMmel, chopmMupoBaHHble H3Jy4YeHHEM, JieKallluM BHe BH/IMMOI yac-
TH CHeKTpa, o6saqaioT TOH OCOGEHHOCTbIO, YTO AJ5 BOCCTAHOBJIEHHSI H30-
OpaKeHHsT HEOOXOAMMO H3MEHsiTb HX MacwmTab B Aj/Ae pas, rie

Al — VIMHA BOJIHBI, HCIOJb30BABIIASCS HA CTaJUH BOCCTAHOBJIEHHS,

Ao —Ha craguu 3anucu [3].

B pabore paccMaTpHBaeTcCss BapHaHT 3aMUCH TaKUX TOJOTPAMM, IO-
3BOJISIIOILMH BOCCTAHABJMBATb BHAMMOe H300paxkeHue 0e3 HM3MeHEHHS HX
maciiraba. ITO AOCTUraeTcss MyTeM TIeTepOJHHHUPOBAHUS KOPOTKOBOJHOBOIO
JIa3ePHOrO H3JIy4eHHsT Ha CTaJuu (OPMHPOBAHMS TOJOTPAMM.

OnHOBpeMeHHOe HMCNOJb30BAaHHE M3JYUEHHs ABYX JJIMH BOJH 0OOCYXK-
Jajgoch B psijfie pabor mo roJgorpacduueckoidl uHtepdepomerpuu [4,5], rae
C TIOMOLIbIO TAKOrO TNpHeMa HM3MEHsIachb UYYBCTBHUTEJILHOCTb cxeMbl. [lis
pellleHdsi 3ajJa4yd MacuiTabGHOro npeoOpa3oBaHUs IeTepPOJHHUPOBAHHUE Npe-
JIarajoch B aKyCTHYecKo# rosorpaduu [6], rie OHO NpPOM3BOAMJIOCH Ha
CTA/MH BOCCTAHOBJIEHHSI BHIUMOTO H300paKeHus.

PaccMoTpuM moJsiyueHHe TOJIOTPaMMbl TOUKH C HCIOJb30BaHHEM CMe-
UIMB&HHMA JBYX 4YacTOT KOPOTKOBOJHOBOI'O JHama3oHa Ha CTajHH ee 3alH-
cu (puc. 1).

M3 touku I B Touky P npuxoaut BostHa ¢=e
rle K; 4 Ks—BOJIHOBBIE UHCJ1A, ] H @e—uacToThl. M3 ToukH 2 B TOuky P npu-
XOIHT BOJIHA, 00pa3oBaHHAasi COCTABJSIOUIMMH C TeMH Ke JJHHAMH BOJIH
g, = el'krn—lort 4 ol-kyfy—il-03t 3pecp 1)y ry— paccrosiHus OT Touek 1
U 2 1o touku P. :

HNutepdepenuns Ca0KHBIX QPOHTOB () H (2 MO3BOJISIET MOJYUYHTH aM-
MJIUTYHO-(a30ByI0 HHGOPMAIHIO, 3aKOJUPCBAHHYI0 B Bapualusx Ko3ddpodu-
HeHTa aMIVIMTYJHOTO DPONYCKAHUsS TOJIOTPAaMMBI, B NepBOM MPHOJIHKEHHH
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Puc. 1. Cxema mNOJydYeHHA TIOC-
JIOrpaMMbI TOYKH.
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[MPOINOPIHOHAJBHOT O SapeFHCT'pHpOBaHHOﬁ HHTencuBHoctu J. Jlerko moxa-
3aTb, 4YTO OHA pPaBHA
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BeJIMUMHBI A; HAe TaKHe, UTO pasMepbl orudarwlleir vy OYAYT COU3MEPUMBL C
IJIMHOM BOJIHBI, Jieallledl B BHAMMON YacTH CIEKTpA. T0r11a npu oOcBelle-
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Zet 0OyCJ/IOBJeHz BapuHalUsAMU KO3P(PHUUUEHTa aMIIMHTYJHOTO TIPONycKa-
HUSl, 3aBHCAIIMMU OT OrHbalollen vg.
PaccmorpyM moapoGHee CBOHCTBA TaKHMX T'OJIOTPAMM.
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Puc. 2. I'padur pacnpenelneHus 3a-
PETHCTPHPOBAHHOH  MHTEHCHBHOCTH.

AT

3anucb roJorpamm

ITycts dopMupOBaHHE NPOUCXOAHT B KOPOTKOBOJHOBOM JHama3oHe IO
cxeMe (ypbe-nosorpaduu [7] ¢ ABYMsS TOUYEYHBIMH OTBepCcTHsSIMH. BpiGop
9TOH CXeMBbl AUKTOBAJICS TOJBKO YAOOCTBAMHU 3alHCH B JAAHHOM [HamasoHe.
[IpuHIUIHAABPHO aHAIH3 OCYIECTBHM M JIS APYTHX CXeM rosiorpaduposa-

nusi. JlndparupoBanHoe mnoJe 1|)(x) B IIJIOCKOCTH x ylaJeHHOl OT IpeaMe-

Ta, pPaBHO
v (%) = SI‘(E)aG( 9 47, 2)
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dpoHTy. :
[panuyHOe yCJIOBHE JJisi BOJH C BOJHOBBIM UHCJIOM K H eIHHHYHOMH

aMILIUTY10H

— mnpousBojaHass pynkuuu I'puHa 1mo. HOpMaJaH K BOJHOBOMY

M (&) =38(& — &)+ D(E) (3)
¢ BOJIHOBBIM UYHCJOM Kp :
To( B = EE Loy ey (4)

Boipaxenue (3) OmHCHIBa€T KOOPAHHATHYIO 4AaCThb BO3MYIIEHHOH BOJIHbI
8 MPEANOJIOKEHHH, YTO TpeaMer siBasiercss pacceunateseM Pages. Ilox-
cTaBjiss rpanuuHbie ycaoBusi (3) u (4) B (2) u ucnosab3ysi OObIUHBIE T1a-
paxcHaJbHble NPUOAHKeHdst s GYHKUHH ['puHa, monydum JAJas BO3MYy-
IEHHBIX BOJIH BbIPAXKEHHS:
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nasnbHell 30He MpeaMeTa, T. €. HaKJaAblBaeM yCJIOBHE

O S R W [
92, ek 5 v B
Torpma onopHasi Bo/iHA 3amuileTcsl Kak
Wy s . . IX_EOI2 —i-w-t
(x,t) = C,expy ik;z, +1k1————-2 e e vt
1

; - -
iko|x+ 6§ }e—i-wz-t

npeaMeTHas =

W, (X,t) = [Cy exp { by, F i'kQ‘Z'lx "}SD(E’)exp X

e ._’_) - Lot H —’2
X{————ikl i }dE]e hite [Cgexp{i-kg'zl-l-*&"’lﬂ—}x

Zy 27,
X 5‘ D(E)exp {-—-———— l'lszx ; }d—g] e L (8)
.t
rie
gty Ly
e onz, Spse 2nzyy "

150



MHTeHCHBHOCTb, 3aperucTpHpPOBaHHAs I'OJIOTPAMMON, paBHA
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YCpe,mHeH{He nepBbIX ,H.Byx YJI€eHOB JHaeT C'pCTaBJImOHlle, OTBETCTBEH-
HyI0 3a BO3HHKHOBeHHe (oHa Io. Hurepecyiouias nHac uHopmauus comep-

JKATCS B IepekpecTHbIX YieHax. Paccmorpum noxpobuee umeH <Wo* Wn>.
[Iponenas Hec/iOXKHble, HO TPOMO3JIKHEe PaCYeThl, MOJYYHM
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KaK H3BECTHO, lH306pa)KeHHe BOCCTAaHaBJIMBaeTCd 3a CUYET YJIEHOB
3 *
R i W W

Boccranosnenne H30GpaxeHus

[Tpenmonoxum, mpousseleHa COOTBETCTBYMIIasi 06paGoTka rosorpam-

. — .
Mpl B KO3duuuent nponyckanus T(x) ~I(x). OcBeTuM mNOJIYYEHHVIO TO-
JorpaMMy HOpMaJIbHO Najalouled IJIOCKOH CBETOBOH BOJHOH eIMHHYHOMN

-
aMnauTyael (puc. 4). Torma B miOCKOCTH H300paKeHHsi o aMIUIMTYAA

-
npomenmei BoaHbsl @ (o) paBHa
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Puc. 3. Cxema (hOpMHPOBAHHSA T0JIO- Puc. 4. Cxema BOCCTaHOBIIE-
rpaMMbl: 1 © 2 — TOYeyHble OTBep- T
o> HHA H300pameHusa: o — BEK-
ctusa; D(L) — GYyHKUHA @npOIyCKa- TOP B INIOCKOCTH  H300paime-
— —
HHS IJIOCKOTO mpeaMera; ( — BeK- HHA; X — BEKTOp B HéIIOCKO-
- i ™
TOp B IJIOCKOCTH IIpeAMeTa; X — - CTH TOJIOrpaMMbl; K= —— —
BEKTOP B IJIOCKOCTH  TOJIOTPaMMBI;
2% 2n BOJIHOBO€  YHCJIO HOPMAaJbHO
k; = vl kﬂ:)\_ — BOJIHOBBIE YHC- najamuieil TNJOCKOH CBETOBOU
L 2 BOJIHBI.

Jla HOPMAaJIbHO MaJalolHX IIJIOCKHX
BOJIH.

Ol[H‘HM H3 CII0cO00B YCTpaHEHHsA BJIMAHHA KBAaJApPaTHYHOI'O 4YJjeHa

-
i-k-|x|? i
XDy — (12) aABaAeTCA BOCCTAHOBJEHHE M300paXKeHHs B AAJb-

Hel 30He TOJOrpaMMbf, I/ 4Yero HeOOXOAHMMO COOJIOfCHHE HepaBeHCTBa

o 2
————‘xl";“ L1, (13)
Eciu nawpaMeT‘pbf 3amMCH ¥ BOCCTAHOBJIEHHsI TAKOBBI, 4TO COOJIOHAET-
Csl PaBEHCTBO ‘ :
‘QA% - =, (14)

To, nponenas Aas <W, W,*> pacuernl, noaoOHble NMPUMEHABIIUMCS IPH
nonyyennun <Wo* W,> u noacraBuB Bce HeoOXoAuMble BbipaxKeHus B (12),
MOJIYUHM CJAEAYIOMYIO CTPYKTYPY H300paKeHHs:
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AHaaus

N3 cootHomennst (13) MOKHO YCTAHOBUTb CBfI3b MEXKJAy NapamMeTpamH -
3anMcH U peKOHCTpyKuuu. Iloayunm

Xieh

Az=221-——}\l_2)k s (16)
2

or
fae A=—— JJIHHa BOJIHbBI BOCCTAHOBJIEHU,

k

'Z — paccTosiHue OT TOJIOTPAaMMBI 10 U300paxKeHHus.

[Ipu nmocraTouHo Manoi pasHHIle Aj—Az MOXKHO HOOUTBCS TOrO, YTO
3HayeHue Az OyZeT COOTBETCTBOBATb BOCCTAHOBJIEHHIO B BUJAHMOM CBETE.
B coorBercTBHM cO 3HaueHueM A uzoOpaxkeHue OyAeT MOABAATHCA Ha pas-
HbpIX paccrosaHusx z. M3 (15) BHAHO, 4YTO HEHCKaXKEeHHOe 4JIeHOM

exp {_'_kQJiE_} n3obpaxkeHue moJsyvaercss npu z=oo. [Ipumenss ¢oky-

CHPYVIOIIYIO JIMH3Y, MOXKHO NPUOJH3UTH ero M3 OeckoHeuHOCTH Ha OoJee
yA0OGHOE MJisl pACCMOTPEHHSI pPacCTOsTHHE.
CorsacHo (15), MBI TOJYYHUM [Ba HEHCKAaXKEHHbIX H300pa*KeHHs, CHM-

METPHYHBIX O‘THIOJCH"I‘veJIbHO TOYKH +§0 U J1Ba HCKaXXEHHBIX — CHMMETPHYHBIX

e
oTHOCUTENBHO & B 0o6oux cayyasix ogHo u3oOpaxkeHue sipue QoHa, Apy-
roe — TeMHee; OJHO IpsIMOe, ApPyroe IepeBepHyToOe.

BbiBO b1

[IpoBeneHHble pacueThbl NOKAa3bIBAIOT, YTO (OPMUPOBAHHE TOJOTPAMM
d3JlyueHueM, JexalluM BHe BUAUMOHM YaCTH CHEKTPa, MOKHO OCYLIeCTBHTH
TakuM 00pas3oM, YTo OTNajaeT HaJOOHOCTh B H3MeHeHHH. Macuitaba roJo-
rpaMM MpPH BOCCTAHOBJIEHHH H300paxeHus. [lonmyuyennbie n3o6paxeHus yBe-
JUYEHbl, U KO3(p(PHUIHEHT yBeJHYeHHS M 3aBUCUT OT COOTHOIUEHUS JJIHH
BOJIH, NIPUMEHSIBIIMXCSI HAa CTAJUU 3alHCH, B OTJHYHE OT OOBIYHBIX CXeM
rosiorpacupoBaHus, T/e M 3aBUCHT OT COOTHOLLUEHHUS [JHH BOJH Ha CTajaH-
sIX 3allHCH H BOCCTAHOBJEHHSI.
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