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3.1 IHTepc}lepettu;i.H BH)::t;HMOro cniTJia 

3 .1.1 lttTepcpepettu;i5l XBHJih 

S!BIIIII;e B3a€MHOro IIOCIIJ18HH5I a6o rrocna6neHH5IM iHTeHCIIBHOCTi 

KOJ1IIBaHb ,Il;J15I XBIIJ1h, III;O HaKJJaJ1IIC5I, Ha3IIBaIDTh i'l-lmeprfiepe'l-l'4ie'IO 

(naT. inter - Mi:IK, B3a€MHIIii; ferens (ferentis) - HecyLJn::ti), HarrpII­

Kna,n; XBIIJJi Ha rroBepxHi BO,IJ;II, PIIc. 3 .1. 
~J15I XBIIJJh o,n;ttaKOBOI LJaCTOTII i aMrrniTy,IJ;II Ao CKna,n;eHa aMrrni­

Ty,n;a B TO'-:IIJ;l HaKna,n;aHH5I 

Bi:1KyLia XBIIJ15I rrepeHOCIITh iHTeHCIIBHiCTh KOJJIIBaHh , :ix eHepriro. IH­

TeHCIIBHiCTh XBIIJJi I == canst A6 rrporropu;iii:Ha KBa,n;paTy aMrrniTy,IJ;II 

KOJJIIBaHh Ao. 3HaLJeHH5I KOHCTaHTII 3YMOBJJeHe cpi3IILJHIIMII rrapaMe­

TpaMII cepe,n;OBIIIII;a, rrpIIpo,n;oro XBIIJ1h. 

IHTeHCIIBHiCTh KOJJIIBaHh ,IJ;J15I o,n;Hie1 XBIIJJi i ,IJ;J15I HaKna,n;eHIIX 

XBIIJ1h 

Io== canst (cos(¢)) A6 ==canst A6; 

P11c. 3.1. (http: / / igor-salnikov.livejournal.com/ 32385.html) )KyK 

BO,IJ;OMipKa. IliCJI51 pyxy )KyKa Ha IlOBepxHi BO,IJ;H p03XO,IJ;51TbC51 KOJia 

3 yTBopeHH51M iHTep¢epeHu;iiiHo1 KapTHHH. Bi.rri cxeMaTHLIHi .rriHil Ha-
. . . 

K.rra,n;eHl Ha Harrp51MKax MaKCHMaJihHHX KOJIHBaHh IlOBepXHl, LIOpHl -

Ha MiHiMyMax KOJIHBaHb. CTpi.rrKH BKa3yIOTh Harrp51MOK rreprreH,II;HKY­

.rr51pHnii rpe6eH51M iHTep¢epyIOLJHX XBIIJib. 
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I ~<P) ~¢ ~¢ I = const \cos( </J - 2 ) 4A5 cos2 2 = const 4A5 cos2 2 . 

y KBaf);paTHIIX fl;Y)KKax ycepef);HeHa ITO -qacy cPYHKr_i;i.H IIIBIIf];K03MiH­

HOro apryMeHTa f);aCTh CTaJiy (cos(¢)) = (cos(¢(t) + ~¢/2)) = 1/2, 

.HKa BXOf];IITh y 3araJibHY KOHCTaHTY He 3aJieLKHY Bif); iHTep¢epeH­

u;iliHIIX rrpou;eciB i He IIOB 1.H3aHa 3 xapaKTepIICTIIKaMII XBIIJii, 'i'i -qa­

CTOTOIO, aMIIJiiTyf];OIO, ¢a30IO. 

lHTeHCIIBHiCTb KOJIIIBaHb f];BOX XBIIJih, IIJ;O HaKJiaf);aIOTbC.H, € rap­

MOHiliHOIO cPYHKr_i;iero pi3HIIr_i;i lXHix ¢a3 ~¢, 

~¢ 
I= 4Io cos2 2 = 2Io(l +cos~¢). (3.1) 

.HKIIJ;O pi3HIIr_i;.H ¢a3 He 3aJieLKIITh Bif); -qacy, TO iHTep¢epeHu;ili:Ha 
. . . 

KapTIIHa CTau;10HapHa, He MlH.5I€ThC.5I B -qaci. 

Ha Of:I;HIIX f);iJI.HHKax CIIH¢a3Hi KOJIIIBaHH.H MaIOTh Haii6iJihIIIY 

aMrrJiiTyf);y 2 Ao rrpII ~¢ 27rm i Bif:I;IIOBif:I;HY iHTeHCIIBHiCTh 

Imax = 4Io, f);iJI.HHKII B3f:I;OBLK 6iJIIIX cxeMaTII-qHIIX JiiHi:ti: 3 CTpiJI­

KaMII, PIIc. 3.1. 
B3a€MHe raIIIeHH.H XBIIJih TaM, f);e piBHa rroBepxH.H rrpoTII¢a3Horo 

HaKJia,n;aHHR !:l</J - 27r ( m + ~) , cos !:l</J = -1, Bi,n;rroBi,n;Ho Imin = 

0. Ha PIIc. 3.1 -qopHi cTpiJIKII B3f:I;OBLK iHTep¢epeHu;iliHIIX f);iJI.HHOK 

6e3 KOJIIIBaHb IIOBepxHi. 

lHTep¢epeHr_i;i.H e HacJiif);KOM BIIKOHaHH.H nputt1.1;uny cynepnosu-
1.1;ii', f);Of);aBaHH.H Bif];XIIJieHh Bif); IIOJIOLKeHH.H piBHOBarII f);BOX i 6iJih­

IIIe XBIIJih B TO-qr_i;i 'ix HaKJiaf);aHH.H, i BIIKOHaHH.H 3a'KO'HY s6epe:J1-Ce'H­

'H.fl ettep2ii'. Bif);6yBa€ThC.H rreBHIIli rrepepo3IIOf);iJI eHepri'i KOJIIIBaHh , 
. . . .. 

€ f);lJI.HHKII IIlf];CIIJieHH.H eHepru KOJIIIBaHb 1 f);lJI.HHKII B3a€MHOro IX 

raIIIeHH.H. 



lttTepcpepettu;i5I rapMottiiiHHX XBHJih 

P11c. 3.2. LJepryBaHH5I iHTeHCMBHOCTi cBiT.rra rrpM HaK.rra~aHHi rryLIKiB 

MOHoxpoMHoro .rra3epHoro BHrrpoMiHIOBaHH5I (A = 650 HM) i 3a6e3rre­

LJeHHi YMOB iHTep¢epeH~il. <I>opMa CMyr MO:/Ke MaTM cPOPMY IIp5IMMX 

.rriHiii, 5IK Ha Kparo 306pa:/KeHH5I, TaK i KOH~eHTpHLIHY ¢opMy, ~eH­

TpaJibHa LJaCTMHa. 

9 

IHTepcpepettu;i5I CBiTJia y BMIIa,IJ;KY CBiTJIOBMX XBMJih OKO, 5IK i 

,IJ;OBiJihHMH cPOTOLIYTJIMBMH1 eJieMeHT, crrpHiIMae iHT€HCMBHiCTh CBi­

TJia. MaKCMMaJihHOI ocBi TJieHOCTi e 30HM CMHcPa3Horo HaKJia,n;aHH5I 

aMrrJiiTy,n; cBiTJIOBMx XBMJih, PMc. 3.2, i HeocBiTJieHi 30HM MIHIMYMY, 

rrpOTMcPa3HMX CBi TJIOBMX XBMJih. 

Ha Bi,IJ;MiHy Bi,IJ; XBMJih Ha BO,IJ;i, ,IJ;JI5I CBlTJIOBMX XBMJih He MO)Ke­

MO crrocTepiraTM Ix KOJIMBaHH5I. He MO)KJIMBO Bi,n;cJii,IJ;KOByBaTM TaKy 
. . . . 

IllBM,IJ;KY 3MlHY eJieKTpOMarHlTHOrO IIOJI5I, CBlTJIO Mae eJieKTpOMarHl-

THY rrpHpo,n;y, 3 rrepio,n;oM KOJIMBaHH5I T ~ 10-15 c. Ha ,IJ;OB)KMHi A == 
600 HM XBMJI5I ")KOBTOro" CBiTJia Mae i:.raCTOTY v == c/ A == 0, 5· 1015 ru,, 
c == 3·108 M/ c - IIIBM,IJ;KiCTh cBiTJia y rroBiTpi. Bi3yaJihHO MO)KHa 6a­

LIMTM 30HM HaiI6iJihIIIOI aMrrJiiTy,IJ;M KOJIMBaHh TaM, ,n;e MaKCMMaJibHa 

iHTeHCMBHiCTh HaKJia,n;eHMX cBiTJIOBMX XBMJih. B 30Hax rrpOTMcPa3HO­

ro HaKJia,n;aHH5I 6ai:.rMMO Ix TeMHMMM, He ocBiTJieHMMM. 

1 <l>oTO ... (Bi,n; rp. <PwTOl/lO - CBiTJIO) - y CKJia,D;HllX CJIOBax € cy¢iKCOM, rn;o 

BKa3y€ Ha rrprr-.:ieTHiCTb ,n;o CBiTJia, CBiTJIOBiM ,n;ii', ,n;ii' 3a ,D;OIIOMOrOIO CBiTJia. 
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~aaoBHX ~iarpaM. BH~HiCTb iHTep~epeH~iliHHX cMyr 
Xm1.rri o_z::i;ttaKOBOI LJaCTOTH B TOLIIJ;i ttaK.rra_z::i;attHH Ma-

. 2n . 
x k 

________ ?:______ k 
IOTb o_z::i;HaKOBl ITO MOAYJIIO ki = k2 = - XBHJibOBl BeKTO-

A 
I 2 
I 

!kx 
I 

kl 
P11c. 3.3. 

z 

pH ki' k2 3 MaJIHM iHTep¢epettu;iHHHM KYTOM cxo_r:i;)KeH-

H5I () = sin(). B116epeMo Bi ch 0 z B3AOB)K BeKTopa cyM11 

ki + k2 i ITOITepeLIHY BiCh Ox, Pnc. 3.3. Pi3HHIJ;5I ¢a3, 

fl.¢ = k2 l2 - ki h = kx x + kz z - ((-kx) x + kz z) 

2n () 2n ()x 
= 2 kx x = 2 - sm - x ITO-

.A 2 .A ' 
B'5I3atta 3 OITTHLJHOIO pi3HHIJ;eIO xo_r:i;y _a () X , Ma€ BH-

pa)KeHH5I TYT Liepe3 Koop_r:i;nttaTy x. YMoBa MaKCHMYMY 

.drn = () Xrn = Am BHKOHY€ThC5I AJIH piBHOBi_r:i;_r:i;a.rreHHX KOOp_n;11HaT () Xrn - () Xrn- i = A, 

3 npocropoBHM nepioAOM ~x = ~ ittTeHCHBHOCTi I = 2Io ( 1 + cos (II x 2 A11")) . 
y BHITa_z::i;Ky HaK.rra_z::i;aHH5I XBHJib pi3tto1 aMIT.rriTy_r:i;H, BHKOpHCTaHH5IM MeTOAY BBe_z::i;e­

HH5I AOITOMbKHOro KyTa /3 y TpHrOHOMeTpHLIHHX ITepeTBOpeHH5IX, 

Ai cos</>+ A2 cos(</> - fl.¢) = (Ai + A2 cos fl.¢) cos</>+ (A2 sin fl.¢) sin</> = 

= a cos</>+ b sin</> = A( cos /3 cos</>+ sin /3 sin</>) = A cos(</> - /3), tg /3 = b/ a; 

. a . b 
a = Ai + A2 cos fl.¢, b = A2 sm fl.¢, cos /3 = - , sm f3 = - , A = v a 2 + b2, 

A A 
A 2 = a 2 + b2 =Ai +A~+ 2AiA2 cos fl.¢. 

HaK.rra_r:i;aHHH XBHJih o_z::i;ttaKOBoi" LiaCTOTH Mae aMIT.rriTy_r:i;y KOJIHBaHh Tie! caMoi" LiaCTOTH i 

aMITJiiTYAY A piBtty reoMeTpHLIHiii cyMi cK.rra_r:i;oBnx aMIT.rriTy_z::i; Ai Ta A2. 

P11c. 3.4. 

AMIT.rriTy_r:i;a A piBHa _z::i;o_z::i;aBaHHIO aMIT.rriTy_r:i; Ai, A2 ITO 

TeopeMi KOCHHyciB. y TaKOMY BHITa_z::i;Ky rOBOp5ITb ITPO npa-
6U.J1,0 rpa306UX iJiazpa.M _z::i;o_z::i;aBaHH5I XBHJib BHKOpHCTaHH5IM 

reoMeTpHLIHOl cyMH BeKTOpiB aMIT.rriTy_r:i; : Ha KiHu;i BeKTO­

pa Ai 6y_r:i;yIOTh BeKTOp A2 ttaITpaB.rreH11i1: ITiA KYTOM fl.¢, 
Pnc., 3.4, 3 rroLiaTKY BeKTOpa Ai y KiHeIJ;h BeKTOpa A2 tta­

rrpaB.rrHIOTh BeKTOp A Ha3BaHnii BeKTOpttoro cyMoIO Ai i 

A2. Mo_r:i;y.rrh BeKTopa A, 3a_z::i;ae aMIT.rriTy_r:i;y CK.rra_r:i;eHoi" XBH-. . 
m, 3HaXOAHThC5I 3a TeopeMOIO KOCHHYCIB. 

l HTeHCHBHiCTh KOJIHBaHh _r:i;.rrH cyMapHoi" aMrr.rriTy_r:i;11 A 

!(fl.¢) =Ii + h + 2~ cos fl.¢. (3.2) 

I= const A 2 , Ii = const Ai, h = const A~ YMOBH MaKCHMYMY i MittiMyMy: 

Irnax = ( VTi_ + VJ2)2 rrp11 fl.¢ 2nm, m - u;i.rre; 

Imin = ( v'.l1- .../I2)2 rrpH ~¢ 271" ( m + D · 
XapaKTep113y IOTh KOHTpaCT CMyr ITapaMeTpOM BHAHOCTi 

I rnax - I rnin V= ------
! rnax + I rnin 

2v'Tll2 
Ii+h 

(3.3) 

M e)Ki ITapaMeTpa 0 < V < 1, V = 1 ITPH Ii = h. Y KOHCTpyroBaHtti iHTep¢epettu;iHH11x 

rrp11.rra_r:i;iB _r:i;oTp11MyIOThC5I yMOBH Ii ~ h _r:i;.rrH po60TH 3 LiiTKHMH CMyraM11. 
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3.2 IHTepQJepeHu;i.H cBiTJia MeTo~oM no~iJiy 

XBUJibOBOro cjJpOHTY 

3. 2 .1 IHTepc}Jepettu;i5I MeTo,n;oM ,n;iJieHH51 
IIJIOCKHX XBHJlh Ha 6irrpH3Mi 

Binpu3.Ma <Ppe'He.llJl - TpIIKYTHa CKJUIHa rrpII3Ma 3 ,z:t;BOMa Ma­

JIIIMII KyTaMII 3aJIOMJieHHSI cBi TJIOBIIX rrpoMeHiB a = LD A 1 C = 
LDA2C, PIIc. 3.5. XBIIJISI 3 IIJIOCKIIM cppOHTOM F, rra,n;aIOLIII HOp­

MaJihHO Ha rrepe,z:t;HIO rpaHh 6irrpII3MII , ,z:t;iJIIIThCSI Ha ,z:t;Bi XBIIJii, 3 

cppoHTaMII F1 i F2. Bi,n;,n;aJieHe ,z:t;)KepeJio 8 ,n;iJIIIThCSI Ha ,z:t;Ba YSIB­

Hi 81 i 82. 
IlJIOCKIIH cppOHT Mae XBIIJISI HeCKiH'-IeHHO Bi,z:t;,z:t;aJieHoro ,z:t;)KepeJia 

MaJIIIX p03MipiB a6o 3KOJiiMOBaHIIH rry'-IOK CBiTJia TO'-IKOBOro ,z:t;)Ke­

peJia po3Mi:rr_i;eHoro y cpoKyci JiiH3II. IIpaKTII'-IHO IIJIOCKIIM e cppoHT 

BIIrrpoMiHIOBaHH5I He-Ne Jia3epa, 5IKIIi1 BIIKOpIICTOByeThC5I y ,n;ocJii,n;i 

3 6irrpII3MOIO. 

Xeu.ll'boea noeepX'HJl a6o rjJpo'Hm xeu.lli - reoMeTpIILIHe Micu;e 

TO'-IOK, B SIKIIX cpa3a KOJIIIBaHh 0,z:t;HaKOBa; pi3HIIM 3HaLJ:eHH5IM cpa-
. . . . . . . 

3II Bl,II;IIOBl,z:t;aIOTh pl3Hl XBIIJihOBl IIOBepxHl' SIKl He rrepeTIIHaIOThCSI. 

Ceim.lloeuu npo.Mi'H'b rreprreH,z:t;IIKYJI5IpHIIi1 ,n;o XBIIJihOBoro cppoHTy; 

rrpoMiHh - u;e YSIBHa JiiHiSI, ,II;OTII'-IHa ,n;o He'i y KO)KHiii TO'-IIJ;i 36irae­

ThC5I 3 HarrpSIMKOM rrOIIIIIpeHHSI XBIIJii. Ha PIIc. 3.5 rrpoMeHi rro3Ha­

LieHi CTpiJIKaMII, a KO)KHa rryHKTIIpHa JiiHiSI - u;e XBIIJihOBIIH cppOHT 

0,z:t;HaKOBOl cpa3II KOJIIIBaHh' ,z:t;Ba ,II;OBiJihHi XBIIJihOBi cppOHTII 0,z:t;HaKO­

BOl cpa3II 3Haxo,z:t;5IThCSI Ha Bi,z:t;cTaHi ,z:t;OB)KIIHII xBIIJii A. 
,l(oe:J1Cutta xeu.lli A, rro BII3HaLieHHIO, u;e Bi,z:t;cTaHh Mi)K ,z:t;BOMa 

TOLJ:KaMII o,n;HaKoBo'i cpa3II KOJIIIBaHh. Ha ,z:t;OB)KIIHi A Bi,n;6yBaeThCSI 

0,II;IIH rrepio,n; KOJIIIBaHHSI XBIIJii. qepe3 Te, :u__i;o rapMOHiiiHi cpyHKIJ;i'i 

CIIHyc i KOCIIHyc MaIOTh rrepio,n; piBHII:fi 2n, cos ( ¢ + 2nm) = cos ¢, 
m - u;iJie, cpa3II ¢ + 2nm i ¢ BBa)KaIOThC5I o,n;HaKOBIIMII. To6To, 

Bi,z:t;CTaHh Mi)K cpa3aMII 0,z:t;HaKOBIIX KOJIIIBaHh KpaTHa ,II;OB)KIIHi XBIIJii. 
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P11c. 3.5. IlJIOCKMM Q:>poHT F ,n;iJIMThC5l 6irrpM3MOIO A 1A2C Ha ,n;Bi 3a­

JIOMJieHi F 1 i F2 . IlyHKTMpHMMM JiiHi5lMM rro3HaLJeHi Q:>poHTM XBMJib 

o,n;HaKOBOl ¢a3M piBHBi,n;,n;aJii Mi)K co6oro Ha ,n;OB)KMHY XBMJii ,\. fpa­

,n;i€HTHOIO 3aJIMBKOIO BM,n;iJieHi o6JiaCTi CMHQ:>a3HOro i rrpOTMQ:>a3HOro 

HaKJia,n;aHH5l XBMJib. m - II0p5C,n;OK iHTepQ:>epeHll,iMHOrO MaKCMMYMY 

CMHQ:>a3HOro HaKJia,n;aHH5l XBMJib. 

210 410 

P11c. 3.6. <I>parMeHT iHTepQ:>epeHll,iH:Ho13oHM PMc. 3.5 Ta ,n;iarpaMa iH­

TeHCMBHOCTi HaKJia,n;eHMX XBMJib. 10 - iHTeHCMBHiCTb KOJIMBaHb o,n;Hie1 

XBMJii. Mi)K ,n;OB)KMHOIO XBMJii ,\ i IIIMpMHOIO iHTepQ:>epeHll,iMHMX CMyr 

~ . . . () ,\ 
X BMKOHY€TbC5l CII1BB1,JJ;HOIII€HH5l Slll 2 == 2 ~X · 



MeTo,n; no,n;iJ1y XBIIJihOBoro cppoHTY Ha 6inpII3Mi 13 

3.2.2 YMOBH iHTepc}JepeHu;iiiHHx eKcTpeMyMiB 

qacT11Ha rrpocTopy, f);e Bif];6yBa€ThC5I HaKJiaf);aHH5I XBHJih, 1x 

iHTep¢epeHIJ;i5I, B3a€MH8 IIOCHJI8HH5I a6o IIOCJia6JieHH5I KOJIHBaHb 

xBHJih, Ha311BaIOTh iHTep¢epeHn;iii:HoIO 30HOIO. Ha P11c. 3.5 iHTep­

¢epeHn;iii:Ha 30Ha Mae rpaf);i€HTHY 3a.JIHBKY Bif];IIOBifl;HY f);iJI5IHKaM 

IIlf);Cl1JI8HH5I '-IM rarneHH5I XBHJib. 

C11H¢a3He cxof);LK8HH5I xBHJih 6yf);e B KOLKHiii TOLIIJ;i B3f:I;OBLK oci 

6irrp113MH DC. KoJI11BaHH5I XBHJih B3a€MHO rrif);CHJIIOIOTLC5I. 0f);Ha 3 

TaK11x TO LI OK oci rroMi LieHa m = 0. Pi3HHIJ;5I xof);y ¢poHTiB Of);HaKoBo1 

¢a311 F1 i F2 TYT piBHa HYJIIO, ¢poHTH f];O TOLIKH HaKJiaf);aHH5I Ha 

oci DC f);OJiaIOTh Of);HaKoBy Bif);cTaHL. 

y cycif);Hiii CMy3i rrif);Cl1JI8HH5I KOJIHBaHh B TO'-IIJ;i CXOf];LK8HH5I m = 

1 ¢poHT F2 rrpoxof);HTh Bif);CTaHL l2 = li -A, Ha Of:I;HY f);OBLKHHY xB11Jii 

MeHrny Bif:I; Bif:I;CTaHi li xof);y ¢poHTY F1. ~pyr11ii: ¢poHT B11rrepef);LKae 

rreprn11ii: rro ¢a3i Ha Of:I;HH rrepiof); ~¢ = ¢2 - ¢1 = 27rm, m = 1. 
OrrTH'-IHa pi3Hl1IJ;5I XOf];y a = l2 - li = -A, pi3Hl1IJ;5I ¢a3 ~¢ = 27r. 
KoJI11BaHH5I c11H¢a3Hi rrp11 pi3H11n;i ¢a3 KpaTHiii 27r. 

3 rrpoTHJieLKHoro 6oKy oci DC y iHTep¢epeHn;iii:Hiii 30Hi f);iJI5IHKa 

CHH¢a3Hl1X KOJIHBaHb € MHO)KHHOIO TO'-IOK, y 5!Kiii ¢poHT F2 Bif];CTae 

Bif:I; F1 Ha f:I;OBLKHHY xB11Jii b - li = A, pi3HHIJ;5I ¢a3 ~¢ = ¢2 - ¢1 = 
27rm, m = -1. 

MaKCHMYM KOJIHBaHL BHKOHY€TLC5I f);JI5I rrop5If:I;KiB iHTep¢epeHn;i1 

~¢ a 
m = 27r = ~' m = 0, ±1, ±2, ... 

- y pl3Hl1IJ;IO XOf];y YKJiaf);a€TbC5I KpaTHe '-IHCJIO XBHJih, III,O TOTOLKHO 

YKJiaf);aHHIO y pi3HHIJ;IO ¢a3 KpaTHoro LIHCJia rrepiof);iB ¢a311 27r. PiB­

HICTh 

Ll = m.A, m = 0, ±1, ±2, .... (3.4) 

. . 
BKa3ye CKlJibKH f];OBLKMH XBMJib YKJiaf);a€TbC5I B OIITH'-IHY pl3Hl1IJ;IO xo-

fl;Y XBHJih a = l2 - li. li i l2 - Bif];CTaHi Bif]; BTOpHHHHX f);LKepeJI F1 
i F2 Of);HaKOBOI ¢a311 KOJIHBaHL f:I;O TOLIKH HaKJiaf);aHH5I XBHJih. ~LKe­

peJia Of);HaKOBOl ¢a311 III,8 Ha3HBaIOTb 'K02epe'Hm'HU.MU f);LKepeJiaMH. 

KorepeHTHiCTh 3 JiaT. 03HaLiae y3rOf);LKeHiCTh, B3a€M03B'5!3aHiCTh. 
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MifK cMyraMII MaKCIIMYMY 3HaXO,IJ;5IThC5I cMyrn: MiHiMyMy iHTeH­

CIIBHOCTl KOJIIIBaHh HaKJia.n;eHIIX XBIIJih 

1 Di.¢ Ll 
m + 2 === 21r === ~' m === 0, ±1, ±2, ... 

. . . 
- y pl3Hn:u;ro xo.n;y yKJia.n;aeThC5I HerrapHe -r.in:cJio rr1BxBIIJih, pl3HIIIJ;5I 

¢a3 KpaTHa He rrapHiiI KiJihKOCTi rriBrrepio.n;iB 1r. 

3oHa iHTep¢epeHu;il Hara.n;ye JIIICTKOBIIH IIHpir CTa6iJihHOro y 

-r.iaci -r.iepryBaHH5I MaKCIIMyMiB i MiHiMyMiB. y TO-r.iKax MaKCIIMYMY 

CIIHcPa3HOrO HaKJia.n;aHH5I Ll :=: mA., aMrrJiiTy.n;a XBIIJih IIO,Il;BOI0€ThC5I 

Amax :=: 2Ao, iHTeHCIIBHiCTh CBiTJia I rv A2' y MaKCIIMyMi Imax :=: 

4 Io. Y TO-r.iKax MiHiMyMy B3a€MHoro raIIIeHH5I XBIIJih Ll === (m + 
1/2)A., Amin === 0, Imin === 0, iHTeHCIIBHiCTh CBiTJia piBHa HYJIIO. 

3.2.3 B3a€M03B'.H30K Mi* rrepio,n;oM iHTepci>epeHu;il 
i KYTOM iHTepci>epeHu;il 

Bi.n;cTaHh MifK iHTep¢epeHu;iiIHIIMII MaKCIIMyMaMII Di.x === Xm -

Xm-l Ha3IIBaroTh i'l-lmepifjepe'HV;ii1'1-lu.M npocmopo6u.M nepioao.M. ~JI5I 

IIJIOCKIIX cPPOHTiB rrpOCTOpOBIIll rrepio.n; Di.x :=: Xm - Xm- l He 3aJie­

)KI1Tb Bi,IJ; II0p5I,IJ;KY iHTep¢epeHu;i1 m. 3Ha-r.ieHH5I iHTep¢epeHu;iiIHoro 

rrepio.n;y, Pn:c. 3.6, 

(3.5) 

KyT MifK ¢poHTaMII F1 i F2 MaJin:iI, sin() === (), i piBHIIiI KYTY cxo.n;fKe­

HH5I rrpoMeHiB. KyT cxo.n;fKeHH5I () Ha3n:BaIOTh x;ymo.M i'l-lmepifjepe'HV;ii". 

3.n;e6iJihIIIOro 3Ha-r.ieHH5I () M8HIIIe COTIIX pa.n;iaHa, TIIIIOBi 3Ha-r.ieHH5I 

CTaHOBJI5ITb 10-3 - 10-4 pa.n;. IIJ;o6 OTpIIMaTII ,IJ;OCTaTHhO IIIIIpOKi Bi-

3yaJihHO BII,IJ;IIMi p03,IJ;iJihHi CMyrn:, IIOTpi6Hi MaJii KYTII CXO,IJ;fKeHH5I 

rrpoMeHiB cBiTJia rrpn: MaJioMy A.. ~JI5I BII,IJ;IIMoro cBiTJia .n;iarra30H 

XBIIJih 0, 4 - 0, 7 MKM. 

KyT cxo,n;)KeHH5.I IIJIOCKMX XBMJih 3a 6irrpM3MOIO () === 2cp, 
Pn:c. 3.5. 3Ha-r.ieHH5I cp Bi.n;xn:JieHH5I cBiTJIOBoro rry-r.iKa 3YMOBJieHe rro-

. . 
Ka3HIIKOM 3aJIOMJieHH5I MaTep1aJiy rrp1I3MII n 1 3Ha-r.ieHH5IM 3aJIOM-

Jiroro-r.ioro .n;BorpaHHoro KyTa a, Pn:c. 3. 7. Ilpn: MaJioMy KyTi i rra-
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. . .. 
,IJ;lHH5I XBMJ11 Ha nepe,n;Hro rpaHh CKJ15IH01 npM3MM 3 MaJJMM 3Hai:reH-

H5IM a, 6y,n;yTh MaJJMMM TaKO)K: KYT 3aJJOMJJeHH5I Ha nepe,n;Hili: rpaHi 

I = i In, KYT na,n;iHH5I Ha 3a,IJ;HIO rpaHh 1'' KYT 3aJ10MJ1eHH5I i' = n1'. 
KyT nepeTMHY HOpManeli: DC i BC LDC B = 180° - a = 180° -

I - 1'' BMKOHyeThC5I piBHiCTh a = I + 1'. 3 P11c. 3. 7' BM,IJ;HO ' rn;o 

r..p = ( i - I) + ( i' - 1') = ( n - 1) (I + 1'), 

l 

, , , , , 

, , 
, 

, , , , 

,,,,,/ qJ 

P11c. 3. 7. 

. , 
l 

r..p = (n - l)a. (3.6) 

3a HOpMaJJhHOrO na,n;IHH5I i = 0 
BMIIp0MlHIOBaHH5I Ha nepe,n;HIO rpaHh 

6inp113MM, KYT () = 2r..p, cxo,n;)KeHH5I 
. 

npoMeHIB 3a Hero 

() = 2a(n - 1). (3.7) 

3Hai:reHH5I iHTep¢epeHu,ili:Horo KyTa 

() 3aJJe)KMTh Bi,IJ; KyTiB 3aJ10MJ1eHH5I 

6inpM3MM i IIOKa3HMKa 3aJJOMJ1eHH5I 

MaTep1a.Jiy npM3MM. 
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3.2.4 ,l{oc.1tia: OTpHMaHH.H iHTepclJepeH:u;iiiHHX CMyr Ha 
6irrpH3Mi <I>peHeJI.H 

B3,II;OB)K orrTIILIHOI .rraBII po3TaIIIoBaHi orrTIILIHi .rra3epHIIti BIIrrpo­

MiHIOBaLJ Ha Kparo .rraBII, 6irrpII3Ma rrpaKTIILJHO BIIpIITYJI ,n;o .rra3epHO­

ro rryLIKa, eKpaH Ha rrpoTIIJie)KHOMY Kparo .rraBII, PIIc. 3.8. Jla3epHe 

BIIIIpOMiHIOBaHH.5! HarrpaBJieHe B3,II;0B)K .rraBII, rrpII6JIII3HO B u;eHTp 

eKpaHa. BirrpII3Ma B orrpaBi i B rocTyBa.rr:sHOMY IIITaTIIBi BCTaHOB­

.rrroeT:sC.5! 6.rrII3bKO ,n;o BIIIIpOMiHIOBaLJa. 

qepe3 Te, III,O cMyrII iHTepcl!epeHu;i1 Ma.rroro rrepio,n;y, He ,n;ocTy-
. . 

IIHl ,II;JI.5! Bl3ya.rrbHOro CIIOCTepe)KeHH.5!, BIIKOpIICTOBY8TbC.5I rrpoeKTY-

BaHH.5! .rriH30IO iHTepci!epeHu;itiHOl KapTIIHII i3 6araTOKpaTHIIM 36i.rr:s­

IIIeHH.5IM, PIIc. 3.9. B 3aJie)KHOCTi Bi,n; rro.rro)KeHH.5! eKpaHy Ha .rraBi LIII 

3a .rraBOIO' 36i.rr:sIIIeHH.5I MO)Ke 6yTII 20-100 x . 

1. IloBOpOTOM rBIIHTa IOCTyBaJibHOro IIITaTIIBY rri,n;BO,II;.5ITb 6irrpII-

3MY ,n;o rrorra,n;aHH.5! rryLIKa Ha Tyne pe6po 6irrpII3MII, ,n;o rro-
. . . . 

.5IBII Ha eKpaHl ,II;BOX CBlTHIIX IIJI.5IM 0,II;HaKOBOrO p03Mlpy Ta lH-

TeHCIIBHOCTi. BirrpII3MY ci!iKcyroT:s Ha .rraBi 6iLIHIIMII rBIIHTaMII 

petiTepa. 

2. Ilo ropII30HTaJI:sHiti IIIKa.rri eKpaHa a6o .rriHiHKOIO 3HaXO,II;.5ITb 

Bi,n;cTaH:s b Mi)K cBiTHIIMII IIJI.5IMaMII. Mip.5IIOT:s Bi,n;cTaH:s L Bi,n; 

6irrpII3MII ,n;o eKpaHa py.rreTKOIO. 06LJIICJIIOIOT:s KYT cxo,n;)KeHH.5! 

rryLIKiB () = b/ L i TOLIHicT:s BIIMiproBaH:s. 3Haxo,n;.5ITh 3HaLieH­

H.5I 3a.JIOMJIIOIOLJIIX KyTiB 6irrpII3MII O'. (3. 7) ' 3HaLJeHH.5I IIOKa-

3HIIKa 3aJIOMJieHH.5I MaTepia.rry 6irrpII3MII n BKa3aHe Ha orrpa­

Bi ( a6o 3Haxo,n;.5ITh rro KYTY BprocTepa rro.rr.5IpII3au;itiHIIM Me­

TO,II;OM). 06LJIICJIIOI0Tb IIIIIpIIHY ~x iHTepci!epeHu;itiHIIX CMyr 

( 3. 5)' IIOXII6KII 3HaXO,II;)KeHH.5I O'. i ~x. 

3. BcTaHOBJIIOIOTb .rriH3Y BrrpIITYJI ,n;o 6irrpII3MII. Ilo.rro)KeHH.5! 

IIITaTIIBa 3 .rriH30IO y petiTepi pery.rrroeTbC.5! ITO BepTIIKa.rri TaK, 

III,06 Ha cepe,n;IIHi eKpaHa 6y.rro BII,II;HO ,II;Bi p03,II;iJihHi CBiTHi IIJI.5!­

MII. BoHII e 3o6pa)KeHH.5IMII Y.5IBHIIX ,n;)Kepe.rr - crrp.5I)KeHo1 rr.rro­

IIJ,IIHII eKpaHy, III,O 3HaXO,II;IITbC.5I rrepe,n; 6irrpII3MOIO. 

4. HecrriIIIHO rrepeMiIII,aIOLIII petiTep 3 .rriH30IO B3,II;OB)K .rraBII c.rri,n;-
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Pttc. 3.8. BnrJnI,LJ, ycTaHOBKH: He-Ne Jia3ep, B - 6irrpn3Ma <PpeHeJIR, EX', -
eKpaH; BCTaHOBJieHHZIM TOHKOl JiiH3H JI, Ha eKpaHi 0TpHMa€MO 306pa)KeHHZI 

IIJIOIII;HHH M, crrpR)KeHoY rrJio:rn;nHi eKpaHa. T y T cxeMaTn-ciHo rroKa3aHn:ll xi,n; 

Jia3epHoro rry-ciKa 6e3 3aCTOCyBaHHZI JiiH3H JI. 

~-rs~~\: _--: ~~~f ~:~::::~:~::~~;~--~~:-.:~:-::-~--~- -- - - -- - - --:~----
\ ................................................................................................ J. __ ......... _ ............................................................ ~ .. ::-.~::'.'.'.'.'.~:::::::~:=:~~.=.:.=~=~:=::: ... . 

Pttc. 3.9. IIo6y,n;oBa xo,n;y rrpoMeHiB y TOHKi:ll 36npaJihHi:ll JiiH3i. <PoKycHa 

Bi,n;cTaHh JiiH3H f. CrrpR)KeHi IIJIOIII;HHH rrpe,n;MeTy i peaJihHoro rrepeBepHy­

Toro 306pa)K8HHZI 3HaXO,IJ;RThCZI Ha Bi,IJ;IIOBi,LJ,HHX Bi,IJ;CTaHRX S1 i S2 ,n;o JiiH3H. 

Ilpe,n;MeT 3 JiiHiMHHM rrorrepe-ciHHM p03MipoM ~x y IIJIOIII;HHi rrpe,n;MeTa Ma€ 

y crrpR)K8Hi:ll IIJIOIII;HHi B8JIH"LJHHY 306pa)K8HHZI ~~. 

KYIOTh 3a 3MiHoIO 3 o6paLKeHH.H Ha eKpaHi, rro.HBOIO iHTepcpe­

peHu;iti:HHX cMyr, 36iJihIII8HH.HM :ix KiJihKOCTi. Ha ,n;aJihIIIi:ti Bi,n;­

CTaHi TaKi:ti , lllp KiJihKiCTh iHTepcpepeHu;iti:HHX CMyr MaJia 6 

3M8HIIIyBaTHC.H ( Kpa:ti iHTepcpeT eHu;iti:HOl 30HH)' IIO-crHe rrpo­

.HBJI.HTHC.H ,IJ;HcppaKu;i.H Ha pe6pi 6irrpH3MH y BHI'JI.H,IJ;i CBiTHHX 

OKpeMHX II.JI.HM 3 HaKJia,n;aHH.HM iHTepcpepeHu;iti:HHX CMyr. ~e 

BLK.e He po6o-cra 30Ha HH3hKOro i CIIOTBOpeHoro KOHTpacTy 30-

6paLK8HH.H. 

5. ~JI.H 36iJihIII8HH.H IIIHpHHH CM yr eKpaH BCTaHOBJIIOIOTh 3a Jia­

BOIO Ha MaKCHMaJihHO MOLKJIHBi:ti Bi,n;cTaHi. IIorrpaBJI.HIOTh rro-
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J10)K8HH5I JJiH3H, OTpHMYIDTh i:riTKi iHTep¢epeH:o;i:0:Hi JJiHi'i. 

6. Mip5IIDTh Bi,n;,n;anh s2 Bi,n; niH3H ,n;o eKpaHa pyneTKOID. Cl>oKycHy 

Bi,n;cTaHh f BKa3aHo Ha orrpaBi niH3H. B rrpoTHBHOMY Brrrra,n;Ky 

'i'i IIOTpi6Ho rrorrepe,n;HhO BH3HaLIHTH 3a OIIHCOM po60TH 3 JJiH-

3aMH. 3i:rrrTyIDTh Bi,n;cTaHb d Mi)K KpaliHiMH i:riTKHMH CMyraMH 
d 

MiniMeTpOBOID niHiHKOID, 'ix KiJJhKiCTh N , ~~ == N. 

7. 3 rro,n;i6HOCTi TpHKYTHHKiB, Prrc. 3.9 , Ha rrepeTrrHax ronoBHO'i 

OIITHLIHOl oci , IIITprrxrryHKTHpHa niHi5I, i rrpOM8H5I 2, Il1,0 rrpo-
. ~x ~~ . . 

XO,II;HTb i:repe3 :o;eHTp J11H3H, - == - . 3Bl,II;CH IIl,II;CTaHOBKOID 
s1 s2 
1 1 1 

s1 y cpopMyny TOHKOl niH3H - + - == f 3HaXO,II;5ITb 
s1 s2 

(3.8) 

. 6 3 6' /3 ~~ . OIJ;lHIDIDTh IIOXH Ky. HaXO,II;5ITb 3 1J1hlll8HH5I == ~x lHTep-

,1--,. • .... .. • /3 s2 - f II . 
~epeHIJ;lHHOl KapTHHH 3a Bl,II;HOIII8HH5IM == f . OplBHID-

IDTb ~x 3 paHiIIIe po3paxoBaHHM. Po6n5ITh BHCHOBKH rrpo rra­

paKciannHiCTh xo,n;y rrpoMeHiB y iHTep¢epeH:o;i:0:Hi:0: OIITHLIHiH 

CXeMi 3 6irrpH3MOID, 3HaLI8HH5I iHTepcpepeHr_:i;iHHOrO KyTa (}, 

IIpaKTMKYM nox1160K 

IIoxrr6Ka bb == ±1 MM 3Haxo,n;)KeHH5I Bi,n;,n;ani b 3YMOBJJeHa iH­

CTpyMeHTaJJhHOID rroxrr6KOID y rriB-:o;iHH rro,n;iJJKH MiJJiMeTpOBOl IIIKa­

J1H Ha o6ox KiHIJ;5IX Bi,n;pi3Ka b. O:o;iHKa bb MO)Ke 6yTrr 6inhIIIOID, B 

3aneLKHOCTi Bi,n; po3MHTOCTi cBiTHHX IIJ15IM. IIoxrr6Ka 6L 3Haxo,n;LKe­

HH5I Bi,n;,n;ani L 3YMOBJJeHa MiniMeTpOBOID IIIKanoro ±1 MM. BpaxyBa­

HH5I TOLIHOCTi IIOJ10)K8HH5I 6irrpH3MH B orrpaBi 36iJJnIIIye rroxrr6Ky ,n;o 

bL == ±2MM. 

O:o;iHKY rroxrr6Krr 3Haxo,n;LKeHH5I iHTepcpepeH:o;iliHoro KyTa (} == 
b / L ,n;ae 3acTocyBaHH5I rroxrr6Krr He rrp5IMOro BHMiproBaHH5I i:repe3 

1 b 8() 1 
,n;rrcpepeH:o;iroBaHH5I d(} == L db - L 2 dL. LJacTKOBi rroxi,n;Hi Bb L , 
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ae b 1 
BL - L 2 . Bi,n,rroBi,n,Hi LiacTKOBi rroxII6KII: ~Ob = L ~b 3YMOBJie-

b 
Ha a6coJIIOTHoro rroxII6Koro ~b; ~O L = L2 ~L - ~L. A6coJIIOTHa 

IIOXII6Ka, e = b/ L, 

piBHa aJire6pal'-IHiil cyMi '-IaCTKOBIIX IIOXII60K, "ix MO,II,yJiiB. qacTirne 

BIIKOpIICTOBYIOTh reoMeTpII'-IHY cyMy '-IaCTKOBIIX IIOXII60K, e = b IL, 

b.(J = v b.(Jl + b.(Jl = ( ~ b.b) 2 + ( 12 b.L) 2 

~-------

= (J ( ~b r + (~Lr. 
IIoxII6Ka 3Haxo,n,LKeHH7I 3aJIOMJIIOIOLJoro KyTa 6irrpII3MII a 
e 

( ) ' cPOPMYJia (3. 7)' 3aCTOCyBaHH5IM IIOXII6KII He rrp5IMOrO BII-
2 n - 1 

dB Odn 
Mi proBaHH5I i ,II,IIcPepeHu;iroBaHH5I da = ( ) ( ) 2 ; 

2n-1 2n-1 

~ ~e e ~n (~e ~n ) 
a= 2(n - 1) + 2(n - 1)2 =a 7i + n - 1 

a6o ~a = a ( ~e) 2 ( ~n )2 
7i + (n - 1) · 

~OBLKIIHa XBIIJii BIIIIpOMiHIOBaHH5I Jia3epa Bi,II,OMa 3 BIICOKOIO TO­

'-IHiCTIO B '-IOTIIPII 3Ha'-IIIMi TI;IIcPPII, TOMY ou;iHKa rrepio,n,y cMyr (3.5) 
3HaXO,II,IIThC5I JIIIIIIe 3a IIOXII6KOIO ~e 

~d 
Y o6LJIICJieHHi ~~ = d/ N ou;iHKa ~(~~) = N . IIoxII6Ka 3Ha-

xo,n,LKeHH7I ~x 3a cPOPMYJIOIO (3.8) 3YMOBJieHa TO'-IHiCTIO cPOKYCHOl 

. . f ± "f .. . . q ~s ~f 
BI,II;CTaH1 u , BKa3aH01 Ha orrpaB1 JJIH3II. epe3 Te , :rn;o ~ << T 
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~s ~(~~) 
i -;- << ~~ ' OIJ,iHKII ~s i ~( s - !) He BIIKOpIICTOBYIOThCR. qac-

TKOBIIM ,II;IIcpepeHIJ,iIOBaHHRM (3.8) 

~(~x) = ~(~~ J) 
s-f 

a6o ~(~x) = ~~ 

KottTpOJihHi3anttTaHH5.I 

~(~~) f + ~~ ~! 
s-f 

( ~(~~))2 (~1)2 
~~ + f . 

1. ~a:fiTe 03Ha-c.ieHHR iHTepcpepeHIJ,il MOHOXpOMHIIX XBIIJih. J..Uo 

po3yMiIOTh rri,n; ,II;BOIIJii-c.iHOIO (,n;BOIIpOM8H8BOIO) iHTepcpepeH­

IJ,iMHOIO cxeMOIO? .5IKa Heo6xi,n;HiCTh B ,JJ;BOX BTOpIIHHIIX ,Il;)K8-

peJiax cBiTJia? 

2. qOMY He MO)KHa BIIKOpIICTaTII ,JJ;Ba ,n;i:ficHi TO-c.iKOBi MOHOXpOMHi 

,Il;)KepeJia CIIOHTaHHOro BIIIIpOMiHIOBaHH.H ,II;JI.H iHTep¢epeHIJ,i1? 

3. qOMY BIIHIIKa€ Heo6xi,n;HiCTh rrapaKciaJihHOCTi rrpoMeHiB rrpII 

BIIKOpIICTaHHi iHTepcpepeHIJ,il CBiTJia? J..Uo po3yMiIOTh rri,n; iH­

TepcpepeHIJ,iero IIJIOCKIIX XBIIJih? qII o6oB '.H3KOBIIM H8CKiH-c.ieH­

HIIM pa,n;iyc KpIIBII3 HII cppOHTiB HaKJia,n;eHIIX CBi TJIOBIIX XBIIJih 

,II;JIR iHTep¢epeHIJ,i1? 

4. qoMy Heo6xi,n;Hi MaJii 3aJIOMJiroro-c.ii KYTII y 6irrpII3Mi? 

5. Ha .HKi:fi Bi,n;cTaHi Bi,n; 6irrpH3MH 3Haxo,n;.HThC.H y .HBHi ,n;LKe peJia 

81' 82 IIJIOCKIIX XBIIJihOBIIX cppOHTiB? .5IKa Bi,n;,n;aJih Mi)K HIIMII? 

6. qII 6y,n;yTh 3MiHII iHTepcpepeHIJ,iMHOl KapTIIHII i .HKi , .HKIIJ,0 0,JJ;HY 

IIOJIOBIIHY 6irrpII3 MII rre peKpIITII TOHKOIO IIJIOCKOrrapaJieJihHOIO 

IIJiaCTIIHKOIO TOBIIJ,IIHII h i 3 IIOKa3HIIKOM 3aJIOMJI8HHR n? qII 

3MiCTHThC.H rroJIOLKeHH.H HYJihOBoro MaKCHMYMY, Bcie1 iHTep¢e­

p e HIJ,i:fiHo1 KapT IIHII , KYT i rre pio,n; iHTep¢e p e HIJ,i1? 
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3.2.5 ,l{oc.1tia: BHBqeHH5l JIOKaJii3au;i1 ittTepclJepettu;i:ii­
HHx CMyr Ha 6irrpH3Mi <I>peHeJI5l 

y CTaHOBKa CK.rra,n;a€TbC.H i3 e.rreMeHTiB p03Mi:u_i;eHI:IX Ha OIITI:I"l!Hiii 

.rraBi, PI:Ic. 3 .10. 3acTocoByeTbC.H ,n;HcppaKr_i;i.H cBi T.rra Ha :u.i;i.rrHHi 8, ,n;.rrzc 

YTBopeHH.H po36i1KHOro rryLIKa cBiT.rra y iHTepcpepeHr_i;i:ti:Hiii cxeMi 3 

6irrpI:I3Moro, PI:Ic. 3.10. ,Il,1Kepe.rro 8 ,n;i.rrI:IThC.H 6irrpI:I3MOIO Cl>peHe.rrzc 

Ha ,n;Ba yzrBHi 81 i 82 i3 yTBopeHH.HM 30HI:I iHTepcpepeHu;i1 B 06.rracTi 

HaK.rra,n;aHH.H XBI:IJih, PI:Ic. 3 .11, 3 .12. lliHpI:IHOIO iHTepcpepeHr_i;i:ti:HI:Ix 

CMyr 3a 6irrpl:I3MOIO M01KHa yrrpaBJI.HTl:I MiH.HIO"lll:I po36i1KHiCTb rry­

"l!Ka f3 ,n;1Kepe.rra 8. KyT f3 Ha3I:IBaIOTh anepmypo10 i'l--lmepifJepe'l--l11;ii' 2. 

lHTepcpepeHu;i:ti:Ha KapTI:IHa YTBOpIO€ThC.H y napax;cia.11/b'l--lUX npo.Me­

'l--l.flx3, 6.rrI:I3hKI:IX ,n;o Bici CI:IMeTpi1 6irrpI:I3MI:I. Ma.rri KYTI:I iHTepcpe­

peHu;il € o6oB '.H3KOBOIO Bl:IMOrOIO OIITI:I"l!Hl:IX iHTepcpepeHu;i:ti:HI:IX cxeM 
.. .. 

,II;JI.H OTpI:IMaHH.H CMyr ,II;OCTaTHbOl IIII:Ipl:IHI:I IX CIIOCTepe1KeHH.H "lll:I Bl:I-

KOpl:ICTaHH.H. 

13 PI:Ic.3.12 O"lleBI:I,II;HI:I:ti B3aeM03B'.H30K Mi1K KYTOM iHTepcpepeH­

u;i1 B i arrepTypoIO /3. Y "l!OTI:IpI:IKYTHI:IKY 8 Ni P N2, /3 + B = 360° -

L8N1P-L8N2P = (l80°-L8N1P)+(l80°-L8N2P) = <p1 +<p2. 

<p1, <p2 - KYTI:I Bi,n;xH.rreHH.H rrpoMeHiB 6irrpI:I3MOIO, a - 3aJIOMJIIOIO­

'-Ii KYTI:I 6irrpl:I3Ml:I 3 IIOKa3Hl:IKOM 3aJIOMJI8HH.H n. ,II,.rrzc MaJII:IX Ky TiB 

(3.6) <p1 = <p2 = a(n - 1), 03Ha"l!I:IMO Bo = <p1 + <p2 , 

/3 + B = Bo. (3.9) 

3Ha"l!eHH.H B Bo 3a yMOBI:I HOpMaJibHoro rra,n;iHH.H rrapa.rre.rrnHoro 

rry"l!Ka ( rr.rrocKI:IX XBI:IJih) Ha rrpI:I3MY 3Haii,n;eHe B rrorrepe,n;Hiii po6o­

Ti. 3a,n;aHI:IM L1 i L2 Bi,n;rroBi,n;aIOTh 3Ha"lleHH.H arrepTypI:I /3 Ta KyTa 

iHTepcpepeHu;i1 B. 
IlpI:I /3 = 0, HOpMaJihHOMy rra,n;iHHi rrpoMeHiB Ha rrepe,n;HIO rpaHh 

6irrpl:I3MI:I, (} eo = 2a(n - 1). IlpI:I /3 i- 0, MHO:IK8HH.HM (3.9) Ha L1 

2 Anepmypa (.rraT. apertus - Bi,n;KpHTHrr) - KYT MiM Biccro i TBipttoro BHrrpo­

MIHIOBaHH51, ru;o IIOTpaII.JI51€ y OIITifqHy cxeMy. 

3 IIapa'K',ciaA'b'H,i npo.Me'H,i (rp. para - 6i.rr51, .rraT. axis - Bich) - rryqoK rrpoMeHiB, 
.. . . . 

ru;o IIOIIIHpIOIOThC51 B3,Il;0B)K BlCl OIITHqHOI CHCT€MH 1 MaIOTh Ma.JII KJTH 3 BlCCIO. 
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He-Ne E 

P11c. 3.10. OrrTMLIHi eJieMeHTM ycTaHOBKM: ,II)KepeJio cBiTJia (He-Ne 

Jia3ep); r_u;iJIMHa S; B - 6irrpM3Ma <I>petteJI5I; JI - TOHKa ccPepMLIHa 

JiiH3a, F - rrepe,.n;ttiii cPoKyc; Ex: - 6iJIMii MaTOBMii eKpaH 3 MiJiiMe­

TpOBOIO IIIKaJioro. IlJIOIIJ;HHa M crrp51)Ketta IIJIOIIJ;Htti eKpatta Ex:. 

s1 
o"~::::::::~~~-~~~--
S 

P11c. 3.11. CxeMaTMLJHe 3o6pa*eHH51 rrOIIIMpeHH51 XBMJib Bi,.n; ,II;*epe­

Jia MaJioro po3Mipy S. HaKJia,.n;attH51 XBHJib y ittTepcPepett~iiittiii 30tti 

Bi,.n;6yBaIOThC51 TaK, tti6M ,II;*epeJio S 3aMiHMJIM Ha ,.n;Ba y£BHi ,II;*epeJia 

S1 i S2, r_u;o BHrrpoMiHIOIOTh XBHJii B o,.n;ttaKoBiii noLiaTKOBiii cPa3i. 

N1 -------------<p2 

P11c. 3.12. IlapaMeTpM ittTepcPepett~iiittoi: cxeMM PMc. 3.11: /3 - arrep­

Typa ittTepcPepett~il, () - KYT ittTepcPepett~il, 'Pl, <p2 KY™ 3aJIOMJieHH51 

rrpoMeHiB 6irrpM3MOIO, L 1, L 2 - Bi,.n;cTaHi Bi,.n; ,II;*epeJia S ,.n;o rrpM3MM 

i Bi,.n; rrpH3MH ,.n;o TOLJKH cxo,.n;)KeHH51 P. 
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Li s2 f 
()=Bo L L , L2 = L - f ~ L - f rrpII s2 >> f. (3.10) 

i + 2 s2 -

Bi,n;cTaHh L2 = L - si (PIIc. 3 .10), si 3Haxo,n;IIThC7I 3 cpopMyJIII TOH­
Ko1 JiiH3II s!i + s2i = 1-i. 3a,n;aHIIM Bi,n;cTaH7IM Li i L2 Bi,n;rroBi,n;­
aroTh 3HaqeHH7I arrepTypII j3 Ta KyTa iHTepcpepeHTI;il {). (??) . 3MiHOIO 
Bi,n;cTaHeil Li i L MOLKHa MiH7ITII KYT iHTepcpepeH:o;i1, yrrpaBJI7ITII 
IIIIIpIIHOIO iHTepcpepeH:o;iilHIIX CMyr. 

IIepe,z:i; BIIKOHaHH7IM ,z:i;ocJii,n;iB rroTpi6Ho rrpoBeCTII rrorrepe,n;He Ha­
JiaIIITyBaHH7I. Ha JiaBi TiJihKM Jia3ep 3 o,n;Horo Kparo i eKpaH 3 rrpo­
TIIJieLKHoro, iHIIIi eJieMeHTII Ha JiaBi Bi,n;cyTHi. II poBO,IJ;IIThC7I rocTyBa­
HH7I Jia3epHoro rryqKa rrapaJieJihHO JiaBi. 1.I.J;iJIMHa BCTaHOBJIIO€ThC7I 
7IKOMora 6.JIIILKqe ,n;o Jia3epa. I0cTyeThC7I Jia3ep, ,n;o rrorra,n;aHa BM­
rrpoMiHroBaHH7I Ha Ill,iJIIIHY, IIIIIpIIHa Ill,iJIIIHII ~ 100 MKM. Ha eKpaHi 
Bi,n;o6pa3MThC7I ,IJ;HcppaK:o;iiiHe p03XO,II;LK8HH7I rryqKa. ,LI;ocJii,II; 6y,n;e BII­
KOHyBaTMC7I B Me:tKax :o;eHTpaJihHOl ,IJ;HcppaK:o;iilHOl CBiTHOl IIJI7IMII. 
BiqHIIMII rBIIHTaMII B ocHoBi pe:H:Tepa 3acpiKcy:H:Te rroJioLKeHH7I Ill,i­
JIIIHII Ha JiaBl. 

1. YcTaHoBiTh 6irrpII3MY Ha Bi,n;cTaHi Li ~ 40 MM Bl,IJ; Ill,lJIIIHII. 
Bi,n;cTaHh MiLK HIIMII rroTpi6Ho 3a,z:i;aBaTII rro MiTKax Ha orrpa­
Bax. Bi,n;'rocTyilTe 6irrpII3My, Ill,06 :o;eHTpaJihHIIH ,n;HcppaK:o;iil­
HIIH MaKCMMYM Ha eKpaHi 6yB 3 ,IJ;BOX CBi THIIX IIJI7IM O,IJ;HaKOBOl 

. . 
IIIIIpIIHII Ta 1HT8HCIIBHOCT1. 

2. Po3MicTiTh JiiH3Y Ha rocTyBaJihHOMY IIITaTMBi 3a 6irrpII3MOIO i 
rri,n; 'rocTyiiTe 11, Ill,06 rrocepe,n;MHi eKpaHa 6yJIII qiTKi 36iJihIIIeHi 
iHTepcpepeH:o;iilHi CMyrM . .5IKill,0 CMyrII BY3hKi , MaJia TOqHiCTh 

. .. . 
BIIMlpIOBaHH7I IX IIIIIpIIHII , TO 3HlM1Th eKpaH 3 JiaBII 1 rrepeHe-
ciTh Ha 6iJihIIIY Bi,IJ;CTaHh. 3a IIIKaJIOIO eKpaHa 3Hail,n;iTh IIIIIpII­
HY cMyr ~~. P yJieTKOIO a6o ,n;aJihHOMipoM rroMip7I:0:Te Bi,n;cTaHi 
Li, L, s2. O:o;iHiTh TOqHiCTh BIIMiproBaHh. Q6qIIcJiiTh IIIIIpIIHY 
iHTepcpepeH:o;iilHIIX cMyr (3.8), KYT iHTepcpepeH:o;i1 (3.5) , arrep­

TYPHIIii KYT ( 3. 9), TOqHiCTh o6paxyHKiB. 
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3. J1iH3Y BCTaHOBiTh rro6JUILK'-Ie ,n;o 6irrpII3MII. IlepeMirr_i;aIO'-III niH-

3y Bi,IJ; 6irrpII3MII, ITO IIIKani naBII 011,iHiTh IIOJ10LK8HH51 z1 Il051BII 

rrepIIIOl iHTepcpepeHIJ,iHHOl CMyrII i BIIxi,n; 3 iHTepcpepeHIJ,iHHOl 

30HII z2. ~e:ti Kpa:ti 30HII e Ha6JJIILK8HIIM 3 HII3hKIIM KOHTpa­

CTOM cMyr iHTepcpepeH11,iliHo"i KapTIIHII. Ha rrpoMiLKKY [ z1; z2] 
. . 

011,lHlTh IIOJ10LK8HH51 3 MaKCIIMaJJhHOIO KlJ1hKlCTIO CMyr q, rro-

ni'-IiTh "ix. 011,iHiTh MaKCIIMaJJhHY IIIIIpIIHY iHTepcpepeH11,iliHo"i 

30HII Lx = q ~x, ,IJ;OBLKIIHY Lz = z1 - zo. 

4. IloBTOpiTh BIIKOHaHH51 rrepIIIIIX TphOX rryHKTiB 3 Bi,IJ;CTaH51MII 

L1 ~ 150 MM Ta L1 ~ 300 MM. OcTaHHili BIIrra,n;oK 6nII3hKIIH 

,n;o rra,n;iHH51 ITJJOCKOl XBIIJJi Ha 6irrpII3My. 

5. IlpoaHani3yliTe 3MiHy rrepio,n;y iHTepcpepeH11,i"i i BIIJJII'-IIIHY iH­

TepcpepeHIJ,iHHOl 30HII 3i 3MiHOIO arrepTypHoro KyTa. 

O,n;epLKaTII IIIIIpIIIi cMyrII MOLKHa Ha6nIILK8HH51M arrepTypII iH­

TepcpepeH11,i"i f3 ,n;o xapaKTepIICTIILIHoro rrapaMeTpa 6irrpII3MII Bo. Y 
pa3i (3 ~ Bo KYT iHTepcpepeH11,i"i B ~ 0, 3 oTpIIMaHH51M 51K 3aBro­

,n;Ho IIIIIpOKIIX CMyr Ha HeCKiH'-I8HHOCTi. TaKOLK IIIIIpIIIi CMyrII MOLKHa 

3a,n;aTII BIIKOpIICTaHH51M 6irrpII3MII 3 M8HIIIIIMII 3aJJOMJ1IOIO'-IIIMII Ky­

TaMII a, 3M8HIIIIIThC51 KYT iHTepcpepeH11,i"i. 
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3.2.6 ~ocJii,n; IOttra 

f OCTpOIO rOJIKOIO B TOHKiH cPOJih3i ( rrarrepi, Herrp030piif IIJiiBU,i) 

II0Tpi6HO aKypaTHO 3p06IITII rrop.H,IJ, ,IJ,Ba Ma.rri OTBOpII TaK, :u..i;o6 i 
. . . . .. . 

p03Mlp OTBOplB, 1 Bl,Il,CTaHh MDK HIIMII CTaHOBIIJIII ,Il,OJil MlJilMeTpa. 

5IKII..I;O HarrpaBIITII .rra3epHIIH rry'-IOK CBi TJia Ha OTBOpII i 3a HIIMII p03-

TaIIIyBaTII eKpaH, TO rro6aLJIIMO '-IiTKY iHTepcrepeHu,iiIHy KapTIIHy. 

0TBOpII ,IJ,iJI.HTb cPPOHT XBIIJii Ha ,IJ,Ba Ha6JIII)KeHO TO'-IKOBi ,Il,)Kepe.rra 

CBiT.rra. 06II,IJ,Bi BTOpIIHHi XBIIJii ,IJ,IIcPPaKu,iiIHo4 p03XO,IJ,IITbC.H 3 ,IJ,py­

roro 6oKy cro.rrLrII, HaK.rra,IJ,aIOThC.H, YTBoproroTh iHTepcrepeHu,iiIHy 

06.rraCTb. qIIM ,IJ,a.rri eKpaH Bi,IJ, OTBOpiB' TIIM MeHIIIIIH KYT iHTep-
a 

crepeHu,i1 (} = L' IIIIIpIIIi iHTepcrepeHu,iiIHi CMyrII. lliIIpIIHY CMyr 
. . . 

MO)KHa pery.rrroBaTII Bl,IJ,,IJ,a.rr.rrro Bl,Il, OTBOplB ,Il,O eKpaHa. 

lOHr y eKcrrepIIMeHTi 3 rrpIIpO,IJ,HIIM ,Il,)Kepe.rroM CBiT.rra, PIIc. 3.13, 
BIIKOpIICTaB O,IJ,IIH eKpaH 3 OTBOpOM 8 Ma.rroro p03Mipy ,Il,JI.H Ha6.rrII­

)KeHH.H ,Il,)Kepe.rra cBiT.rra ,IJ,O TO'-IKOBoro. Bi,IJ, rrpoT.H)KHOro ,Il,)Kepe.rra 

He B,IJ,aCThC.H oTpIIMaTII LiiTKo1 iHTepcrepeHu,iiIHo1 KapTIIHII. HaBKo.rro 

Hae MII He 6aLJIIMO iHTepcrepeHu,iiIHIIX CBiTJIOBIIX CMyr '-Iepe3 BeJIIIKi 
. . . . 

p03MlpII ,Il,)Kepe.rra y rroplBH.HHHl 3 ,Il,OB)KIIHOIO XBIIJil BII,IJ,IIMOrO BII-

rrpoMiHIOBaHH.H. CBiT.rrocri.rrnTp C<P 3BY)KY€ crreKTP BIIrrpoMiHroBaH­

H.H i 11,IIM TaKO)K rri,IJ,BIIII..I;Y€ KOHTpaCT iHTepcrepeHu,iiIHIIX CMyr, a.rre 

3MeHIIIY€ CBiTJIOBIIH IIOTiK. IloTy)KHiCTb CBiT.rra IIOBIIHHa 6yTII ,IJ,0-

CTaTHbOIO ,IJ,JI.H OCBiTJieHOCTi iHTepcrepeHu,iiIHOI KapTIIHII rriCJI.H rrpo­

XO,IJ,)KeHH.H LJepe3 CIICTeMy OTBOpiB 8, 81' 82. 
Y u,iH: po6oTi BIIKOpIICTOBY€ThC.H He-Ne .rra3ep 3 BY3LKIIM rryLIKOM 

. . . 
BIIIIpOMlHIOBaHH.H 1 BIICOKIIM CTyrreHeM MOHOXpOMHOCTl, TOMY HeMa 

rroTpe6II y o6Me)KeHHi reoMeTpII'-IHIIX po3MipiB rrepepi3y rryLIKa i ,IJ,i­

arra3oHy LJaCTOT BIIIIpOMiHIOBaHH.H, .HK u,e po6IIB lOHr. y ,IJ,OCJii,IJ,i 

Bi,IJ,CTaHh Mi)K :rr..i;iJIIIHaMII Ma.rra , ,Il,OJii MlJilMeTpa, ,Il,OCTaTHbO Ma.JIIIH 

KYT CXO,IJ,)KeHH.H XBIIJib' Bi,IJ,IIOBi,IJ,HO IIIIIpIIHa iHTepcrepeHu,iiIHIIX CM yr 
.. . . 

TaKa, :u..i;o IX MO)KHa Bl3yaJihHO CIIOCTep1raTII. 

~oc.rri,IJ, lOHra 3 iHTepcrepeHu,iero cBiT.rra y 1806 p. 3MiHIIB y.HB-

4 ,I1;1:nppaK11,izr CBiTJia (JiaT. diffractus - 3aJIOMJI8HHH) - OrHHaHH.H XBHJI.HMH rre­

peIIIKO,IJ; crriBCTaBHHX ITO p03Mipy i3 ,IJ;OBMHHOIO XBHJii. ,Il;H¢paK11,izr € O,IJ;HHM 3 

rrpo.aBiB iHTep¢epettu;il. ,Il;H¢paK:o;iro ru;e Ha3HBaIOTh iHTep¢epettu;iero o6MeMe­

HHX rryqKlB XBHJih. 
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C<P 

L 

Pnc. 3.13. ,IJ;ocJii,n; lOHra: CBiTJIO Ha OTBOpax MaJioro po3Mipy 8, 81, 

82 ,n;M¢paKn;iifHo po3xo,n;MThCH, Ha eKpaHi Ex; crrocTepiraeThCH iHTep­

¢epeHn;iifHa KapTMHa. CBiTJIOcPiJihTp C<P rrporrycKae KBa3iMoHoxpoM­

He CBlTJIO. 

JI8HHR npo CBi TJIO' BIIRBIIB iloro XBIIJihOBY npIIpO,D,y, ,D,aB rri,D,rpyHTR 
. . . . 

,D,JIR CTBOpeHHR IIOTYMHIIX lHCTpyMeHTlB y BIIBqeHHR MlKpOCBITy, 

aTOMapHOl 6y,D,OBII peqOBIIH . 

.HK i ,D,JIR 6inpII3MII <PpeHeJIR, ,Ll,OCJii,D, lOHra, a TaKO)K iHIIIi Me­

TO,Ll,II IIO,D,iJiy XBIIJihOBOro cppOHTY He 3aBM,Ll,II ,Ll,03BOJIRI0Th icTOTHO 
. . . 

p03H8CTII BTOpIIHHl ,D,MepeJia CBlTJia B npOCTOpl, :w;o BaMJIIIBO ,D,JIR 

aHaJii3y cepe,D,OBII:rn;, qepe3 RKi npoxo,D,IITh BIInpoMiHroBaHHR. IHTep­

cpepeH11,iR M8TO,Ll,OM IIO,D,iJiy XBIIJihOBOrO cppOHTY MaJIO 3aCTOCOBHa, 

aJie BCe )K Mae BIIKOpIICTaHHR B ,Ll,8RKIIX TIIIIax iHTepcpepoMeTpiB. 

CTaH,D,apTHIIM o6Jia,D,HaHHRM xiMi"llHIIx, 6ioJiori"llHIIX Jia6opaTopiti e 

iHTepcpepoMeTpII cepiil ITP, JIIP Ha 6a3i cxeMII PeJieR. IHTepcpepeH-

11,iR M8TO,Ll,OM IIO,D,iJiy cppOHTY € HarJIR,Ll,HOIO ,D,JIR OCBO€HHR M8TO,D,iB 

iHTepcpepeH11,i1, BIIBqeHHR B3a€M03B'R3KY napaMeTpiB iHTepcpepeH-

11,iiIHOl cxeMII, ,D,JIR MO,Ll,8JIIOBaHHR iHTepcpepeH11,itiHIIX SIBII:rn;. 

Orrttc ycTaTKyBaHH5.I 

CxeMaTIIqHo ycTaHOBKa 3o6paMeHa Ha PIIc. 3.14, OIITIIqH1 eJie­

MeHTII Ha IIITaTIIBax KpinJIRThCR peiITepaMII Ha JiaBi. EJieMeHTII 

iHTepcpepeH11,i1 3 :rn;iJIIIHaMII qif KpyrJIIIMII OTBOpaMII KpirrIIThCSI y 

IOCTyBaJihHOMY IIITaTIIBi. 3a ,Ll,OIIOMOroro rBIIHTa IIITaTIIBa eJieMeHT 

MOMHa ropII30HTaJihHO nepeM1:rn;aTII nonepeK Jia3epHoro nyqKa . 

.HK:rn;o y eKcnepIIM8HTi BIIKOpIICTOBYIOThCR :rn;iJIIIHII, TO MOMHa 

BIIKOpIIcTaTII 11,IIJiiH,D,pIIqHy JiiH3y. TaKa JiiH3a ,D,ae po3xO,D,MeHHR cBi­

TJia B3,Ll,OBM :rn;iJIIIHII, "po3Tsrrye" 3o6paMeHHSI Ha eKpaHi, po6IITh H:o-
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a) 

6) 

He-Ne 11,H 

<fJ1 

L 

x 

L 
·-------_JI 

P11c. 3.14. a) YcTaHOBKa BI:IrJIR,IJ;OM 3Bepxy: He-Ne-Jia3ep; ll,IIJiiH,n;pII-qHa 

JiiH3a ~JI p03IIIIIpl0€ B3,I1;0B)K m;iJIIIHII rry-qoK CBiTJia; J(E - ,Il;IIcppaKu;iiiHIIH 

eJieMeHT 3 m;iJIIIHaMII; E'/{', - eKpaH 3 MiJiiMeTpOBOIO IIIKaJioro. CrrpaBa Ha-

6JIII)KeHo 306pa)KeHIIii ,n;IIcppaKu;iiiHIIii po3rro,n;iJI iHTeHCIIBHOCTi cBiTJia IA 
Ha eKpaHi. 6) ~Bi m;iJIIIHII, iHTeHCIIBHOCTi Bi,n; KO)KHOro 3 ,IJ;IIcppaKTyro-qIIx 

rry-qKiB 306pa)KeHi rryHKTIIpHOIO JiiHi€IO. 

b b 

,4E MO 

P11c. 3.15. ,4E - eJieMeHT 3 m;iJIIIHOIO i CIICTeMoro i3 ,n;Box 6JIII3hKO po3-

TaIIIOBaHIIx m;iJIIIH. MO - eJieMeHT i3 MiKpOOTBOpaMII, m;o MiCTRThCR y 

rrpo3opIIx KiJihll,RX. KiJihll,R crrpom;yroTh HaBe,n;eHHR CBiTJIOBoro rry-qKa Ha 

u;eHTp 3 OTBOpaMII. b - IIIIIpIIHa m;iJIIIHII, a - Bi,IJ;CTaHh Mi)K m;iJIIIHaMII -q:II 

OTBOpaMII, r - pa,n;1yc OTBOpy. 
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ro HaOLIHMM He BIIJIMBaIOLIM Ha ,IJ;McppaKn;iIO Ta iHTepcpepeHn;iIO rrorre­

peK Il.l,iJIMH. IlpM ,IJ;OCTaTHirr i:riTKOCTi i BMCOTi 306paLKeHH51 KapTMHll 

JiiH3a MOLKe 6yTM 3aHBOIO. IloTpe6a B JiiH3i 3aJieLKMTh Bi,n; rrapaMe­

TpiB Jia3epHoro rryi:rKa BMKOpMCTaHoro B po6oTi. 

Ilyi:roK CBiTJia HarrpaBJI51€ThC51: Ha 0,IJ;HY Il.l,iJIMHy, Il.1,06 on;iHMTll 

rrapaMeTpM ,n;McppaKn;i'i, PMc. 3.14, a; Ha CMCTeMy Il.l,iJIMH ,IJ;JI51 iHTep­

cpepeHn;i'i ,n;McppaKTyIOi:rMx rryi:rKiB cBiTna PMc. 3.14, 6. Y ,n;ocni,n;ax BM­

KOpMcToByIOThC51 orrTMLIHi eneMeHTM, PMc. 3.15, BMrOTOBJieHi O,IJ;HMM 

i3 MeTo,n;iB cpoTorpacpi'i. Bci "oTBOpM" i "Il.l,iJIMHM" - u;e rrpo3opi ,n;i­

JI51HKM TOHKOl cpOTOIIJiaCTMHKM. 

IlpM rra,n;iHHi rrapaneJihHOro rryi:rKa MOHOXpOMHOro CBiTJia Ha 
. . . . 

BY3hKY Il.l,lJIMHy, B11rrpoM1HIOBaHH5I po3xo,n;MThC51 3a Hero rr1,n; p13HM-

MM KyTaMM ,n;McppaKn;i'i <p., PMc. 3.14, a. BinhIIIiCTh ,n;McppaKTOBaHo­

ro CBiTJia IIOTpaIIJI51€ y n;eHTpaJihHMH MaKCMMYM MiLK KyTaMM <pi i 

<p-i · Po3rro,n;in iHTeHCMBHOCTi cBiTna CMMeTpMLIHMrr Bi,IJ;HOCHO KyTiB 

,n;McppaKu;i'i <p. MiHiMyM iHTeHCMBHOCTi Ill,( <pi) =Ill,( <p-i) = 0. JliBo­

pyi:r i rrpaBopyi:r Bi,n; n;eHTpaJihHOro € iHIIIi ,IJ;McppaKu;iiiHi MaKCMMYMM 

Ha6araTO cna6IIIi 3a OCBiTJieHiCTIO. 

IlpM ,IJ;OBLKMHi XBMJii MOHoxpoMHoro BMrrpoMiHIOBaHH51 A i IIIMpM­

Hi Il.l,iJIMHM b BMKOHY€ThC51 crriBBi,IJ;HOIIIeHH51 [2] 

. A d A 
sin <pi = b, rrpM ManoMy <pi = L = b · (3.11) 

Y ,n;ocn1,n;ax u;ie'i po6oTM KYT <p MaJIMii, <p = sin <p = tg <p. 2 d -
IIIMpMHa n;eHTpanhHOro ,IJ;McppaKu;i:H:Horo MaKCMMYMY, PMc. 3 .14, a. 

5IKil1,0 rri,n; rryi:roK na3epa rri,n;BeCTM ,IJ;Bi Il.l,iJIMHM, PMc. 3.14, 6, TO Ha 

KOLK.Hill 3 HMX BMrrpoMiHIOBaHH51 3a3Ha€ ,IJ;HcppaKu;irrHoro p03XO,IJ;LKe­

HH51. ~iJIMHll 8i i 82 Ha3MBaIOTh emopUHHUMU a:JICepeAa.MU MOHO­

XpOMHMX XBMJih. BoHM e ,n;LKepenaMM XBMJih o,n;HaKOBo'i rroi:raTKOBo'i 

cpa3M crriJihHOro cppOHTY rra,n;aroi:ro'i Ha Il.l,iJIMHll XBMJii. 3aKOHOMip­

HO crro,n;iBaTMC51 iHTepcpepeHn;i'i y o6nacTi rrepeKpMTT51 rryi:rKiB MOHO­

xpOMHOrO BMrrpoMiHIOBaHH51 Bi,n; ,n;LKepen 8i i 82, PMc. 3.16 ,a. 

KoLKHe BTOpMHHe ,n;LKepeno cpopMye cBirr ,n;McppaKn;irrHMrr po3-

rro,n;in iHTeHCMBHOCTi I l1, ( x), ,n;Bi rryHKTMpHi or11HaIOi:r1 IHTeHCMBHO­

CTi Ha PI:Ic. 3.14, 6, PI:Ic. 3.16,6. 5IK6I:I HaKJia,n;aHHR cBiTJIOBI:IX rro-
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P1-1c. 3.16. a) CxeMaTIP-IHe 306pa:1KeHH5I iHTepQ:>epeHn;iliHoro rro.rr5I 3a 
m;i.rrIIHaMII; rryHKTIIpHi .rriHil - XBIIJibOBi IIOBepxHi O,IJ,HaKOBOl ¢a3II KO­
JIIIBaHb. IlpaBopyLI - Ha6JIII:/KeHa ,IJ,iarpaMa iHTeHCIIBHOCTi n;eHTpa.rrb­
HOl LiaCTIIHII iHTep¢epeHn;iliHo1 KapTIIHII I ( x). 6) ,Il;iarpaMa iHTeHCIIB­
HOCTi Ha ,IJ,a.rreKili Bi,IJ,cTaHi 3a m;i.rrIIHaMII L >> a ( crriBBi,IJ,HOIIIeHH5I 
b : a = 1 : 5 Mi:IK IIIIIpIIHOIO KO:IKHOl 3 m;i.rrIIH b i Bi,IJ,CTaHHIO Mi:IK HIIMII 
a). IlyHKTIIpHi KpIIBi - iHTeHCIIBHiCTb ,IJ,McPPaKTOBaHoro CBiT.rra Bi,IJ, 
KOLKHOI 3 m;i.rrIIH, MaKCIIMYM ,IJ,McPPaKn;i1 10 ; TOLJ:KOBa KpIIBa - a,IJ,IITIIB­
He HaKJia,IJ,aHH5I HeKorepeHTHOro CBiT.rra 3 MaKCIIMYMOM 2Io; cyu;i.rrbHa 
OCIJ;IIJIIOIOLJ:a .rriHi5I - iHTepQ:>epeHn;iliHIIH p03IIO,IJ,iJI .rra3epHoro BIIIIp0-
MiHIOBaHH5I, MaKCIIMYM 4Io, ~x - rrepio,IJ, iHTepQ:>epeHn;il. 
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TOKiB Bi,n; 81 i 82 6yno a,n;IITIIBHe5 ' TO iHTeHCIIBHiCTh CBiTJJa 6yna 6 
I(x) = 2IJ1,(x), rro u;eHTPY I(O) = 2Io - TO'-IKOBa KprrBa Prrc. 3.16,6. 
3aMiCTh Toro, e rrepep03IIO,IJ;iJ1 eHepri1 KOJ1IIBaHh 6 3YMOBJ18HIIH pi-
3HIIJJ;8IO Ha6iriB cpa3 XBIIJ1h Bi,n; ,IJ;:tKepen 81' 82 3 u;eHTpaJJbHIIM Ma­
KCIIMYMOM I(O) = 410 . 

Po3,n;inhHa BII,IJ;IIMiCTh cMyr 3a6e3rreLiyeThC5I ManrrM KYTOM cxo­
,IJ;:tKeHH5I () = a/ L, u;e HaKna,n;ae yMoBy rrapaKcianhHIIX rrpoMeHiB 
x << L. ~J15I OIITII'-IHOI pi3HIIJJ;i xo,n;y, Prrc. 3.16, a, a = l2 - li' po3-
KJ1a,IJ;OM B p5I,IJ; 7 

a 
Ll=()x, ()= L. (3.12) 

Ilo3Ha'-IIIMO KOOp,IJ;IIHaTaMII Xm MaKCIIMYMII iHTepcpepeHu;i1, B HIIX 
OIITII'-IHa pi3HIIJJ;5I xo,n;y KpaTHa ,IJ;OB:tKIIHi XBIIJ1i am = Xm () = m A, 

.A 
m - u;ine. IIIrrprrHa iHTepcpepeHu;iH:Hrrx cMyr lxm+l -xml = ~x = (), 
5IK i B cpopMyni ( 3. 7). Y ,n;anhHiil iHTepcpepeHu;iH:Hiil 30Hi, L >> 
d, l >> a, KiJJhKiCTh CMyr ~m y rOJJOBHOMY ,n;rrcppaKu;iilHOMY Ma­
KCIIMyMi He 3ane:tKIITh Bi,n; Bi,n;cTaHi L. 13 (3.11, 3.5) 

(3.13) 

5 A,n;IITIIBHIIii (naT. additivus - TaKnii, rn;o ,n;o,n;aEThCR, rrpII,n;aTKOBIIii) -
OTpIIMaHIIii ,n;o,n;aBaHHRM. A,n;IITIIBHi BeJIII"CJIIHII 3B 'R3aHi i3 reoMeTpn-ciHIIMII -ciII 
¢i3II"CJHIIMII o6'€KTaMII TaK, rn;o B8JIII"CJIIHa, RKa Bi,n;rroBi,n;ae u;iJIOMY o6 '€KTOBi , 
3aBM,IJ;II piBHa cyMi CKJia,II;OBIIX -ciaCTIIH, H83aJI8)KH0 Bi,n; crroco6y po36IIBaHHR Ha 
-ciaCTIIHII. Ha Bi,n;MiHy Bi,n; a,n;IITIIBHOro ,n;o,n;aBaHHR eHepriii, BJiaCTIIBOro ,II;JIR He 
XBIIJibOBOl ¢i3IIKII, rrpII HaKJia,n;aHHi XBIIJib € JIOKaJibHIIH rrepepo3rro,n;iJI eHepri1 
KOJIIIBaHh y 30Hi iHTep¢epeHu;i1, 3aJI8)KHIIH Bi,n; pi3HIID;i ¢a3 HaKJia,n;eHIIX XBIIJib. 

6 Y ,n;ocni,n;i lOHra iHTeHCIIBHiCTh cBiTJia crrpII-ciIIHeHa i ,n;II¢paKu;iero, i iHTep­
¢epeHu;iero ( 3 .1) , 

I= 2JA(l +cos~¢) , 

Mae pi3HY ,n;II¢paKu;iiiHy iHTeHCIIBHiCTh IA y MaKCIIMyMax. 

1 . / L2 ( ± a )2 i;:::::, L(l ~ (x ± a/2)2 ) = L ~ x 2 ~ a2 ± ~ xa V + x 2 + 2 L2 + 2 L + 8 L 2 L ' 

lz - Ii= J £2 + (x + ~)2 -J £2 + (x - ~)2 = xLa. 

K x - a/2 x + a/2 . e a 
Y™ [1 = tg [1 = L , [2 = tg [2 = L Mani, = [2 - [1 = L. 
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3.2. 7 ,l{oc.1tia: BH3HaqeHH5l ,ll;OB)KHHH XBHJii Jia3epHoro 

BHrrpoMiHroBaHH5l y ,n;ocJii,n;i IOttra 

1. He-Ne .rra3ep i eKpaH 3 Mi.rriMeTpOBOIO IIIKa.rroro 3Haxo,n;.HThC.H Ha 
ITpOTIIJieLKHIIX KiHIJ;.HX OITTII-c.iHoi' .rraBII. IIo.rroLKeHH.H .rra3epHoro 
ITy-c.iKa rocTyIOTh ITapa.rre.rrhHO .rraBL 

2. 51KOMOra 6.rrIILK-c.ie ,n;o .rra3epa BCTaHOBJIIOIOTh IJ;IIJiiH,n;pII-c.iHy 
JiiH3Y aJJ i 8.JI8M8HT ,f{E 3 III;i.JIIIHaMII y IOCTyBa.JihHOMY IIITa­
TIIBi. fBIIHTOM IIITaTIIBa BIICTaBJI.HIOTh ITOJIOLK8HH.H e.rreMeHTa 
TaKe, rn;o6 cBiT.rro ITOITa,n;a.rro Ha OKpeMy rn;i.rrIIHy. Ha eKpaHi 
6y,n;e -c.ii TKIIM ,n;II¢paKn;iliHIIM p03ITO,n;i.rr iHTeHCIIBHOCTi CBi TJia 
3 rOJIOBHIIM MaKCIIMYMOM i Ha6araTO c.rra6IIIi MaKCIIMYMII ITO 
6oKax. y n;eHTpi rOJIOBHOrO MaKCIIMYMY TOHKa T8MHa .rriHi.H 
3YMOBJieHy iHTep¢epeHn;i:tiHIIMII e¢eKTaMII Ha ITp030pi:ti ITi,n;­
K.rra,n;u;i ,a E. 

3. IIo IIIKa.rri .rraBII 3-c.iIITyeThC.H Bi,n;cTaHh Bi,n; rn;i.rrIIHII ,n;o eKpaHa 

L, ITO IIIKa.rri eKpaHa - IIIIIpIIHY ro.rroBHoro MaKCIIMYMY 2d. 
lliIIpIIHa rn;i.JIIIHII b BKa3aHa Ha OITpaBi a6o BIIMiproeThC.H Mi­
KpOCKOITOM. IIo ¢opMy.rri (3.11) 3Haxo,n;RTh ,n;oBLKIIHY XBII.rri .\. 

4. 3a ,Il;OITOMOrOIO IOCTyBa.JihHOrO rBIIHTa IIITaTIIBa ITi,n; .rra3epHIIM 
ITy-c.ioK ITi,n;Bo,n;RTh ,n;Bi rn;i.rrIIHII. Ha eKpaHi 3 '.HBJI.HIOThC.H -c.ii TKi 

iHTep¢epeHn;i:tiHi CMyrII Ha cPOHi ,Il;IIcPPaKu;i:tiHoro p03ITO,n;i.rry 
iHTeHCIIBHOCTi CBiT.rra. 51KIIJ;O ITapa rn;i.rrIIH TaKOl caMOl IIIIIpIIHII, 
.HK i OKpeMa rn;i.rrIIHa, TO IIIIIpIIHa rOJIOBHOro ,Il;IIcPPaKn;i:tiHoro 
MaKCIIMYMY 6y,n;e TaKO)K piBHa 2d. 

5. 3Haxo,n;.HTh Bi,n;HOIII8HH.H Bi,n;cTaHi MiLK rn;i.rrIIHaMII a, BKa3aHa 
Ha OITpaBi, ,n;o Bi,n;cTaHi 2d, on;iHIOIOTh ITOp.H,n;OK Ma.rroi' B8.JIII-c.iII­
HII a/ ( 2d). 06-c.iIICJIIOIOTh 3Ha-c.ieHH.H iHTep¢epeHn;i:tiHoro KyTa 
() = a/ L. Ha IIIKa.rri eKpaHa ITi,n;paxoByIOTh .HKOMora 6i.rrnIIIY 
Ki.JihKiCTh -c.iiTKIIX CMyr B n;eHTpa.rrhHOMY ,Il;IIcPPaKn;iH:HOMY Ma­
KCIIMyMi, ITO Ml.JIIMeTpOBiM IIIKa.rri eKpaHa 3Haxo,n;.HTh i'x IIIIIpII­
Hy. 06-c.iIICJIIOIOTh ~x - Bi,n;HOIII8HH.H IIIIIpIIHII cepii' CMyr ,n;o 

i'x Ki.JihKOCTi. YBara: B n;eHTpi HYJihOBoro iHTep¢epeHu;i:tiHoro 
MaKCIIMYMY MOLKe 6yTII TOHKa T8MHa .rriHi.H, 3YMOBJieHa iHTep-
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¢epeHn;iero JJa3epHoro BIIIIpOMiHIOBaHH5I Ha rri,n;Kna,n;n;i ,4E -
0,II;Ha IJ,8HTpaJJhHa iHTep¢epeHIJ,iiIHa CMyra p03,II;iJJeHa Ha ,II;Bi 

TOH11Ii. Ix rroTpi6Ho paxyBaTII 3a o,n;Hy. 

6. 3Haxo,n;5!Th ,II;OB)KIIHY XBIIJJi ,.\ (3.5) , TOLIHiCTh o6LIIICJJeHh. IIo­
piBHIOIOTh 3HaiI,n;eHe 3HaLJeHH5I ,.\ i3 OTpIIMaHIIM 3a ¢opMynoro 

( 3 .11) ,II;JJ5I ,n;II¢paKn;i1 i ,n;iilcHIIM 3HaLJeHH5IM ,II;JJ5I He-Ne na3e­

pa. 

2a 
7. IIopiBHIOIOTh MO)KJJIIBY KiJJnKiCTh cMyr fl.m = b (3.13) i3 

rro6aLJeHIIM B ronoBHOMY ,n;II¢paKn;iiIHOMY MaKCIIMyMi. IIepe­
Mirn;aroLJII eKpaH 6JJII3bKO ,n;o rn;iJJIIH, CIIOCTepiraIOTb 3MiHII iH­

Tep¢epeHIJ,iHHOl KapTIIHII , KiJJnKiCTh cMyr, :ix 11IIIpIIHy. 

~ocni,n; I0Hra 3 BCTaHOBJ18HIIMII 11IIIpOKIIMII iHTep¢epeHIJ,iHHIIMII 
. . .. 

CMyraMII ,n;ae xopo11Iy TOLJHlCTb 3HaXO,Il;)K8HH5I H8Bl,II;OM01 ,II;OB)KIIHII 

xBIIJJi ,.\ no Bi,n;HollieHHIO ,n;o "eTaJJOHHo1" 3 Bi,n;oMIIM 3HaLieHH5IM -Ao, 

A = ;o ~x. ~x i ~xo -11IIIpIIHa iHTep¢epeHn;iiIHIIX cMyr ,II;JJ5I 
XQ 

o6ox ,n;)Kepen. 

3.2.8 ,l{oc.1tia: 3HaXO,lI)KeHH.H reoMeTpHqHMX p03MipiB 
• • • • 

MIKpOCKOIIIqHMX OTBOplB 3a rrapaMeTpaMM IH-

Tepcpepett11JtiHOI KapTHHM 

MoHoxpoMHe cBiTno 3 ,II;OB)KIIHOIO XBIIJJi ..\, rrpII rra,n;iHHi Ha Ma­

JJIIH KpyrJJIIH OTBip pa,n;iyca r, Mae 3a HIIM p03IIO,II;iJ1 iHT8HCIIBHOCTi 

y ¢opMi Kinen;n [2, 6]. OcHOBHa LJaCTIIHa BIIrrpoMiHroBaHH5I rrorra­

,n;ae y IJ,8HTpaJJbHIIH CBi THIIH MaKCIIMYM OTOLJ8HIIH T8MHIIM KiJ1hIJ,8M 

pa,n;1yca 

R = L<p1 rrpII R << L. (3.14) 

IIepllIIIH MiHiMyM iHTeHCIIBHOCTi ,n;II¢paKTOBaHoro cBiTna I( <p1) = 0 
3Haxo,n;IIThC5I rr1,n; KYTOM <p1, 

. ..\ 
Slll <p 1 = 0, 61- . 

r 
(3.15) 



MeTo,n; no,n;iJ1y XBIIJihOBoro cppottTy. ~ocJii,n; IOttra 33 

,.QBa OTBOpH rrop5C,II; ,n;aIOTh HaKna,n;aHH5C ,n;n¢paKr_:i;iliHHX MaKCHMY­

MiB 3 iHTep¢epeHr_:i;iHHHM rrepiO,II;HTIHHM p03IIO,II;iJJOM y BHI'J15C,Il;l rra-
. . 

paneJJbHHX CMyr i:iepryBaHH5C 1HT8HCHBHOCT1. 

1. IlpH6npaIOTh u;nniH,n;pni:iHy niH3Y 3 naBH. Ha rrpocBiT crrocTe­

piraIOTh y eneMeHTi MO rrapy Mannx OTBopiB B r_:i;eHTpi rrpo3o­

poro KiJJhIJ;5C. BcTaBJJ5CIOTh eneMeHT MO 3aMiCTh ,4E. lOcTy­

IOTh rronoMeHH5C ,n;o rra,n;iHH5C na3epHoro rryi:iKa Ha OTBopn. Ha 

eKpaHi YTBOpIOeTbC5C ,n;n¢paKr_:i;i:0:Ha pa,n;iaJJbHa CBi THa IIJ15CMa 

3 iHTep¢epeHr_:i;iHHHMH BepTHKaJJhHHMH CMyraMH. IlpH ,II;OCTa­

THhOMY 3aTeMH8HHi KiMHaTH, BM,Il;MMi iHIIIi ,n;n¢paKr_:i;i:tiHi KOH­

r_:i;eHTPHTIHi MaKCHMYMH 3 HaKna,n;aHH5CM iHTep¢epeHr_:i;i1. 

2. Mip5CIOTh IIIHpHHY iHTep¢epeHr_:i;i:0:Hnx cMyr ~x 3a IIIKanoro 

eKpaHa, 3Haxo,n;5CTh KYT iHTep¢epeHr_:i;i1 () ( 3. 5). Bi,n;cTaHh Bi,n; 

OTBopiB ,n;o eKpaHa L 3Haxo,n;5CTh no IIIKani naBH a6o p yneTKOIO, 

o6i:incnIOIOTh Bi,n;cTaHh a = () L MiM TOTIKOBHMH ,n;MepenaMH. 

Mip5CIOTh pa,n;iyc R rrepIIIoro ,n;H¢paKr_:i;i:tiHoro MiHiMy My, 06-

i:incn IOIOTh KYT ,n;n¢paKr_:i;il 'Pl (3.14) , pa,n;i y c OTBOpiB r (3.15). 
Or_:i;iHIOIOTh TOTIHiCTh o6paxyHKiB. 
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KottTpOJihHi3anttTaHH5.I 

1. IUo po3yMiIOTh rri~ ~BOrrJii-qHoro (~BorrpoMeHeBoro) iHTepcpe­

peHu;iitHOIO cxeMoro? 5IKa Heo6xi~HiCTh B ~Box y.HBHI:IX ~:tKepe­

Jiax cBi TJia? 

2. qOMY BI:IHI:IKae Heo6xi~HiCTh rrapaKciaJihHOCTi rrpoMeHiB rrpI:I 

BI:IKOpI:IcTaHHi iHTepcpepeHu;i1 cBiTJia? IUo po3yMiIOTh rri~ iH­

TepcpepeHu;iero IIJIOCKI:IX XBI:IJih? qI:I o6oB '.H3KOBI:IH H8CKiH-qeH­

HI:IH pa~iyc KpI:IBI:I3HI:I cppOHTiB HaKJia~eHI:IX CBiTJIOBI:IX XBI:IJih 

~JI.H iHTepcpepeHu;i1? 

3. 5IKi yMOBI:I MiHiMyMy iHTeHCI:IBHOCTi cBiTJia, ~I:IcppaKTOBaHo­

ro Ha TOHKiit :rn;iJII:IHi? qOMY piBHa KYTOBa IIII:IpI:IHa rOJIOBHOro 

MaKCI:IMYMY MOHOXpOMHOro CBiTJia, :w;o ~I:IcppaKTyBaJIO Ha :w;i­

JII:IHi IIII:IpI:IHI:I b? 

4 . .HK 3MiHI:IThC.H IIII:IpI:IHa iHTepcpepeHu;iitHI:IX CMyr ~x i IIII:IpI:IHa 

2d OCHOBHOro ~I:IcppaKu;ill:Horo MaKCI:IMYMY y ~OCJii~i I0Hra, 
. .. . . . . 

.HKIIJ;O: MlH.HTI:I Bl~CTaHh Ml)K IIJ;lJII:IHaMI:I, MlH.HTI:I IIII:IpI:IHY :w;1-

JII:IH? 5IKa Bi~cTaHh Mi:tK y.HBHI:IMI:I ~:tKepeJiaMI:I cBiTJia iHTep­

cpepeHu;iitHo1 CX8MI:I? 

5. 5IK BIIJII:IBaIOTh Bi~cTaHh Mi:IK :rn;iJII:IHaMI:I i IX IIII:IpI:IHa Ha KiJih­

KiCTh iHTepcpepeHu;iitHI:IX CMyr y rOJIOBHOMY ~I:IcppaKu;iitHOMY 

MaKCI:IMyMi? 

6. qI:I MO:tKHa 36iJihIIII:ITI:I TO-qHiCTh BI:IMiproBaHH.H ~OB:IKI:IHI:I XBI:IJii 

Jia3epHoro BI:IrrpoMiHIOBaHH.H B ~ocJii~i I0Hra? IUo ~JI.H u;Loro 

MO:tKHa 3p06I:ITI:I? 


