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AHHOT8Il,IJJ:I 

1/IsJiaraeTC.FI rrp:mm;.v.m ,JJ;8MCTBM.FI Q)yp:oe-NIIllipOCIWII8 ,JJ;JI.FI .F.UJ,epHOM 

(fJOTO 8MJJI:OCMM. JJ,a 8TC.FI OIJ;f;HR8 B08IvJOJKHOrO ITOBbiiii8HH.FI CROpOCTM rrpo

CMOTpa CJI800 sarpyJKeHI-IOH cJJOT08MyJI:OCI1I1 B ::mcrrepm~8HT8X ITO H8dJTio

,n;eHM10 1I8pM-1I8CTH:o; H8 ITY1IR8X Hef1Tp.V.IHO OT YCIWpMT8JI.FI. 



I. BBe;n;eHne 

EIIOJIOrH'I8CKHM MHKJ=OCKOII IIpO,UOJDK88T OHTb OCHOBHbiM HHCTp;yl\18H

TOM B M8TO,U8 perncTp8I!;:VHI 8JI8M8HT8pHbiX 'I8CTMIJ, li HCCJI8,UOB8HHH B38li

MO,U8MCTBHM "LI8CTHIJ; C B8U:8CTBOM IIpl! IIOMO!l\l! H,I!;8pHOM c})OT08MYJibCHII. 

KaK .U.JIJI rrpocMoTpa, TaK n ,I(.JIH o6Mepa co6biTnti B H,Uepnot1 clJoTosrvryJin

cnn OObi'IHO l!CIIOJib3;y10T CIITH'I8CKMM MIIKpOCKOII, CX8M8 KOTOporo ,U8H8 

Ha Pnc.I. CBeT oT JiaMrrh naKaJIMBaHnH I narrpaBJIHIDT Ha cJioli H,UepHot1 

g)oT081VIY.JIDCMH 2 'I8p83 JIEH3Y-KOJIJI8KTOp 3, ITOJI8BYID ,UII8tlJP8rMY 4, 38p

K8JIO 5, arrepTypHyro ,UH8l}lp8n!ly 6 H KOH,U8HCOp 7. ECJIH CJI8,U 'I8CTI;IIJ;bi 

8 B C.JI08 JI,U8pHOM rpOT08r>YJibCHH 2 p8CIIOJIOiK8H B IIJIOCIWCTH 'I8pT8.iK8 

rreprreH,UHKYJIHPHO OIITH'I8CIWM OCII MIIKpOCKOIIa, TO H300p8.iK8HII8 T8KOrO 

CJI8,U8 cJ)opMnpyeTCJI B BII,I;e MHHTv10rO II300paJK8Hl!JI 9 IIpM IIOMOU~II OO'b8K

THB8 IO n OKYJIHpa II, ;;EperrJieHHHX Ha IIO,UBHiKHOM Ty6yce MUKpocKorra 

I2. IIpn BnsyaJinHOI~1 na6no.uen:vrn cJie.ua 'IBCTifUbi Ty6yc MnKpocKorra yc

TaHaBJinBaiOT B T8K08 IIOJ:OJK8HI18, IIpM KOTOpOM ,U8MCTBI1T8JIDH08 I1306pa

.iK8HI18 cJie.ua -qa CTMIJ,bi I3 JieJKHT Bbiiiie TO'IKH rrepe.ru-rero tiJoeyca B oey

JIJipa II. B sTm.1 rroJIOJKeFHH OKYJIHP II paooTaeT KaK JIYIIB. Jiy-q:vr cBe...: 

T8, oopa 3;y101l\H8 IIpH IIOMC1IJ~M OKy.JIHp8 II H306paJK8HH8 9 CJI8,U8 'IBCTHIJ;bi 

8, cpopMnpymT Ha ceT"tiaTre rJiasa I4 .uet1cTBHTe.JIDnoe :vrsoopameHne c.n:e

.ua 'I8CTHIJ;bi 8. Ilpn 8TOM MHUI\W8 H306p8JK8HH8 9 JI8JP"J1r:J;' OT r.JI838 H8 

p8CCTOHHIUI H8HJIY'IIU8rO BH,U8HHH ]) ~ 250 MM. 

EcJin OKY.JIJIP II II8])8,UBHHYTn B IIOJIOJKenne, rrprr KOTopor,1 .uet1cT

BHT8JibHOe nso6pmKeHHe, Q!OpMnpyeMoe oo'beKTHBOM IO, JI8.iKHT HIDKe TO'I

KH cJ)oKyca B OKYJIHp8 II, TO H300p8.iK8HH8, KOTOpOe C03,U88T OKYJIHp 

II, cTaHeT .uei1cTBHT8JinHbiM :vr ero Moxmo rrpoeKTnpoBaTn Ha 81\.paH HJIII 

c})OTOrpa0HpOB8Tb. 

Ec.JIII CJI8,I( 'I8CTJiiii;bi o6pasyeT C OIITII'I8CIWM OCbiO M:VllipOCKOII8 yro 

M8HH!l8, 'I8M 90°, TO cctxmycnpOB8HH08, 'I8TK08 H300paJK8HH8 o6pa3yroT 
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TOJiblW T8 38pH8 cepeop8, lWTOp1I8 JI8JIWT B 38II1TpMXOB8HHOl\Jl CJI08 TOJI

Il(MHOM 6~ (Pnc.2). I13oop8J±e8HJ!I8 OCT8J[oH1IX 38p8H CJI8,Il;8 'I8CTI1ubi 

IIOJIY'I88TCH 'I8CTM'IHO HJilii IIOJIHOCT:OIO p83MLITH1\Jl. 

rJIYOIIH8 CJIOH ~ ~ OITp8,I1;8.JlFI8TCH K8K reOl\Jl8TpH'I8CKOM, T8R M 

,TI;II~1p8KIUIOHHoli rJIYoiiHBMn pe3I{OCTM orrTn'!eciwro r.nllipocKorra. IIpn STOM 

reOl\Jl8TpH'I8CI\:85I rJIYOHH8 p83KOCTI1 MHKpOCKOII8 p8BH8 

n 
A 

a. ·-1< I 

(I) 

r,rce n_ - IIOK838T8JI:O llp8JIOL1JI8HHH HMM8pCIIH; Q.. - JIMH8llH85I p83p8-

Ill8I00\8H cnocooHocT:o no npe,TI;Iv1eTy JT,JIH HeBoopyJ:\eHHoro rJiasa; A - 'ITIC

JIOBBH arrep'l.,ypa oo'beKTHEB 1\JlHitpocKorra, a k - Kos<IxJ):ru.u-reHT JIHHefiHo

ro YB8JIH'I8HHH M1iiRpOCKOIT8. HanpmvJep, ,IT,JIH n = I,5; A= 0,9; 

1< = 400; Q = 0, 2 reci.18Tpii'I8CI{85I rJrjOHH8 p83KOCTJ!I p8BH8 

L). 2 reol\Jl. ~ 0, 9 MKM • 

.fuiQ)p8KlU10HH85I rJIYCHH8 p83KOCTH MHitpOCKOII8 OITp8,I1;8.JlFI8TCH BHp8-

1K8HI18M 

(2) 

r,rce A - cpe,rcHHH ,n;JIHH2 BOJIHLI cBeTa. l(JIJI Toro JKe rrpHMepa rrpM 

A = 0, 6 1\llil\Jl ,rcncppaKUHCHHBH rJIYO:rnra pe3KOCTH paBHB .6 ~.n:m})p~ 
0, 6 MKM. ITOJII-Iyro rJIYOI'IHY p83KOCTH ~ ~ MOJKHO IIpliiOJIMJI\8HHO oue

HHT:O R8K cyMMY 

(3) 

HJIM l!l2- ::::: I, 5 r:1ru.1 B p2 ccMa.Tprma eM OM rrpmJiepe. TaR IWK TO.JIIIJ;MHB 

cJio.rr rrpo.A:BJieHHOM (poT om. yJI:ocmr paBHB OKOJIO 200 MI{M um-r I30 rJIYOHH 

p83KOCTH ~ '2 TO B LpOU8CC8 IIpOCl\JlOTp8 .FI,TI;8pHOM cP0T08MYJI:OCHH 

OII8p8TOp H8IIp8pbiBHO M8FB:8T IIOJIOXWHH8 CJIOH 'I8TKOro H300p8JK8HHJI, 
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BpamaH BHHT H8BOEKH c[oRyca OITTH~eCKOrO MllKpOCKOIT8 /I,~/~T06H rrpo

CMOTpeTI> BHHMBTe.JibHO I cM
2 

ITOBepXHOCTH CJI860 38rpyJKeHHOM H;n;ept:IOti 

CfloT08MYJibCHH H8 BCIO r.rry6ney, OITepaTop 38Tp8~MB8eT ITOJIHHM p860~Htl 

;n;eHI>.-

IIoiTDITKH aBTOM8TH3EpoBa'ri> ITpocMOTp H;n;epHotl woT08MYJII>CHH ITpe;n;

ITPHHHMaJIHci> He o;n;HH pa2. O;n;rraKo Bee H3BecTHHe ycTpoiiJcTBa ;n;JIH aB

TOM8Tn~ecKoro ITpOCMOTpE H;n;8pHOM clJoT03MYJI:bC:VII1 /
3 ' 4/ IT;8,Il;CT8B.JI.fi.JII1 

C060M ;n;oporOCTOHmH8 rpCM03EKM8 CHCT81\1H, He ITOJrylJMBIIlli8 IIIMpOIWrO 

paciTpocTpaHeHHH. Hn B c;n;HOI\1 H3 8THX ycTpoM:cTBax He 6HJia ycTpaHe

H8 oiTepai.U1H ITepeQ)OKycnromnr ~.1HKpocKoiTa ITO r.:rry6:r:rHe. Me!H:lJY TeM 

:VTh18HHO 8Ta oiTepau:vrH ;n;eJ:aeT Beci>Ma Tpy;n;oeMKof1 rrpoue;n;ypy "pyliHoro" 

ITpOCMOTp8 II HBJIH8TCH rJ:8BHHIVJ ITp8ITHTCTBI18M ;n;JIH )J;OCTII/X8HHH BHCOKOM 

CKOpOCTH rrpocr110Tp8 B 8I\TOM8TI13HpOB8HHbiX CHCTeM8X. 

O;n;HH H3 B03MOJKHHX nyTeiJ CYJl18CTBeHHoro rroBLIIJJeHnH cKopocTn 

ITpOCMOTpa H,I1;8pHOM QJOTO~INJYJII>C:VIH COCTOMT B TOM, ~T06H ITOJIHOCT:biO 

ycTpaHIITI> oiTepaumo ITepE~cJjOI-\yc:vrpomnr ITO rJ1y6:vrne, 8 rrpouecc Hm,Jepe

HIIH reOM8Tpi1~8CKIIX X8pC:IE.T8l)IICTIIK ITpffl\10JIHH8Eri-IOrO CJI8Jf,8 ~8CTI1ll,H 

B8CTH IIpH ITOL10llji1 8BTOL1ciTH3I:IpOB8HHOB CHCT8Ivlbi H8 Tp8,IT,!!'lll,IWHHO, ITyT8L1 

p836II8HHH M306p8!K8HIIH HpHI;10rO CJie)J;8 H8 OT;IJ;8JI:bHH8 8JI8MeHTH H tfJMK

CHpOB8HMH ITOJIOX·~eHHH 8THX 8JieM8HTOB B ITpOCTp8HCTB8, 8 ITyT8T\;1 H86 

;IJ;8HHH 38 I1306pa.TIWHI18M CJI8;IJ;8 K8E 38 8)J;HHHT,J U8.JTIJ!M. 

B03M01KHOCT:b TaiWro IIO)J;XO,I(8 CT8JI8 pe8J1:bHOii ITOCJI8 TOTO, K8K 

HBPH.TIY c JI8MIT8MII H8K8JIJIB8H1iiH B 'l'8XI-H'IKY 8KCII8p1iiM8HT8 BOUIJIH JI838p

Hbi8 HCTO~:Vll\M CB8T8 H 6biJII1 p83p800T8HH OIITH~eCKH8 KOppeJIHTOpbi, 

OITTH~8CKI18 CO.TJI8COB8HHH8 ~!HJII>Tp1I H, H8IWH8U, OIITl'I~8CI-me B1I~IICJil'I

T8JI:bHH8 M8Il1HH1I /S/. CYJ~18CTBeHHo11 ITpe;n;ITOCHJIKoih ;n;JIH a;n;8KB8THoro 

HCITOJI:b30B8Hl'IH J'IHTGrp8JT~HHX Iv18TO)J;OB H3MGp8HITfil, p83p860T8HHHX B 

ITOCJI8;IJ;Hee Bp8MH B OITTILI8CKOM rOJIOrpacJjHH IT B Q)yp:be-OITTIII\8 /
6/, HB 

JIHeTCH TO, ~TO CJI8;IJ; ~8,)Tl'Ill,bl B H;n;epHOM Q'iOT08MYJI:bCHl'I, B OTJIH~He OT 
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MHOrnx OHOJiorn'IeCKHX ~.1H: cp000'1eKTOB' rrpe,D;CTBBJIReT COO OM lWITO'Ilty 

ITpOHBJieHHLIX sepeH cepe0)8, p8CITOJIOYieHHHX B,IJ;OJib IIp81CTI11IeCI\.II IIp.A:

MOJIHHeMHOM Tp8 eKTOp:vrn -q;J CT:VIIJ;IJ B CJI08 .r.r,_uepHOi-1 Q)OT08NryJibCHH. llpu 

IIpOCNJOTpe H,D;epHOM Q)OT08L1Y.JibCJilJ1, OOJiyY:eiiHOi1 B rryrrn.aX HeHTpHHO OT 

ycKOpllTe.Jm, HSMep.moT TO.'IbKO rem.1eTp:!ii'I8CKliie ( 8 He Q)oTOivieTpH'IeCKHe) 

X8p8KT8pHCTI1KH CJI8,IJ;OB Y:.3CTJiiU IT ITO 8TIIM ,IJ;BHHHI\1 BbiXO)\HT. H8 H,.II;8pH08 

B88IDJ!O,IJ;8MCTBHe, Cp8,IJ;H II)O,I(Iji\.TOB IWTOporo Iv10ryT H8XO,IJ;HTbCH 11 0Y:8-

pOB8HH1Ie" Y:8CT11JJ;LI. 06HY::IO B T8KUX 8KCII8pl'IMeHT8X H,Uep!I8H QJOT0-

8MYJI:GCHH CJI800 88rpyEeH3 I1 HM88T HH3I\.YIO IIJIOTHOCT:G CJie,IJ;OB H IIO.Jie3-

HLIX C06:EITHM. 

B ,IJ;8HHONJ COOOll(8HHH I18JI8r8eTCH npnHIJ,HII neticTBHH r])ypbe-Mlll\.po

CKOII8, OCHOBHOrO Y8JI8 8DTOM8TJii3HpOB8HHOf1 CHCTeMH IIpOCT\·10'1'p8 H,D;ep

HOB cD0To 8MYJI:GCHH. B ero ocHoBe Jiei~mT Q)ypbe-orrTr.ma rrpE KorepeHT

HOI\~ OCB8ll(8HI1H, IIpliiHI.U·nT 5aOHH8 B OIITime I1 ,IJ;HCflp8Kll;HOHH1IM X8p8:KT8p 

npouecca oopasoBBHHH 0ypbe-oopasa rrpmv1oro cJie,IJ;a 'IBCTI1ll;H. 

2. <J?;vp:r:,e-OIITHK8 

0CHOBH1I8 IIOJIOJKeHH.8 ~ypbe-OITTI1KH ITpH KOrep8HTHml1 OCB81l\8HliHI 

MOJKHO ITOHCHHT:G H8 ITpHM8pe ITpOCT8IJW8ii H300pBJK8IOI1(8~J CHCT8M1I, IWTO

p8H conepiKUT TOHKYID .IJ;BomwBnrrryK.JiyiO Junrsy ( PHc. 3a) /?I. OrrTn'Iec

Kne CBOMCTB8 8TOM JiliiH81I He HSMeHHTCH, ecJIH ee pa speJP'JIM B,UOJI:G IV18-

,Il;I18HHOM ITJIOCKOCTH H8 ,IJ;E8 Y:8CTH, K8K ITOI-\.838HO H8 Puc. 36. ilOJDj'IliiJ\1 

,Il;B8 IIJIOCI-\.0-Bbiiiy:K.JibiX JIMH 311, QIOKYCHO 8 pa CC TOHHH8 K8JK,Il;OM H3 1\.0TOpHX 

p8BHO 2 f , I',IJ;8 f - Q)OKYCH08 p8CCTOHHI18 HCXO,IJ;HOM JIHH81I. Pas

,IJ;BI1H8M ,IJ;B8 JIHH81I H8 p8CCTOHHI18 f , OCT8BHB oes I18TvJeH8HHH BC8 

OCT8JI:GH1I8 p88M8p1I (Pnc.3B). 

llJrOCKOCTb GJ , p8CITOJIOJKeHI-I8H H8 p8CCTOHHHH f- MeJIUIY ;rr,By

MH JIHH88MH, H83biB8IOT IIJOCKOCTbiO IIpOCTJ?8HCTB8HH1IX 'I8CTOT HJIH 
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IT~OCROCTniD ~Ypne. llpli 8TOM CBH3n Me~~ 8MIT~TY~OM BOEHOBOro ITO~ 

~{~) B IT~OCROCTH o6~eRT8-Tp8HCIT8p8HT8, ITpOCBe~HB8eMOrO RO~~

MHpOB8HH1IM MOHOxpOM8TH~eCRMM rryqJ{OM CBeTa, II 8MII~TJ,UOM IIOM CBe

TOBOM BOEHLI G (w) B rr~ocRocTn ITf~cTpaHcTBeHHLix ~acToT u.r BH

pa~aeTcH ~epes HHTerpa~ ~pne: 

rt;j(x) .. G(w)=J~{x)exp(-iux)dx:, (4) 

r.ue IIHTerpHpOB8HHe Be~T ITO 06~8 CT:V: 38,U8HHH WJHRIJ,HII 'd {X) , 8 

IIpOCTp8HCTBeHH8H ~8CTOT8 l<r CBHc8H8 C ROOp,UIIH8TOM ~ B TOM 

JKe II~OCROCTH COOTHOUieHIIeM 

2Jt c 
W= A f <-:, . 

(5) 

Ec~II B II~OCROCTn CJ' IIOMeCTIITn (flH~nTp IIpOCTp8HCTBeHH1IX 

~8CTOT, TO IIO~~IIM THITI1~HJID C:VICTeM:r ~pne-OIITHRH /S/. llpHHIJ,HII 

.uencTBHH 8TOB CIICTeMH 38~~aeTCJI :3 c~e;rryromeM. CnrHa~ f( x) ' 
OITHC1IB8IOOJ;HM 81\.m~HTY.UHOe IIpOIIyCR8HHI; Tp8HCII8p8HT8, ROTOpHM ycTa

HOB~eH B IT~OCROCTH P1 , rrpeo6pasyeT::!H ~HH30M JII B 1Jypne-o6pa3 

F {w), ROTopu:W ciJopMnpyeTcH B rr~ocR,)CTH P2 • B Ton j!{e rr~ocRocTn rro

Meu~amT cpH~nTp ITpOCTp8HCTBeHH1IX ~8C roT. 0Tqm:~nTpOB8HH1Ill CHrHa~ 

IIO,UBepra eTCH BTOpOl\JJy IIpeo6pa 30B8HIID illypne IIpH IIOMOII(H ~HH31I JI2 • 

B rr~ocRocTn P3 oTo6pa~aeTcH oT(fln~rpoBaHHoe nso6paJKeHne. 

3Ta CX8M8 rrpe,UCT8B~H8T C060M H8H6o~ee TI1IIH~HHM 8~eMeHT 

illypne-on:Trmn, rrpu rroMOU\H ROToporo pea~nsyroT pa smHHe ITpoueccu 

rrpeo6pa 30B8HIIH .UBYJ.VlepHbiX CIIT'H8~0B, 38,U8HH1IX B BH,UE: pa CIIpe,Ue~eHM 

II~OTHOCTH IIO~epHeHHH (flOTOrpa(fln~eCROrO Her8THB8. 

O.uHon us xapaRTepHLix orrepai.I,HE B ~pne-OITTime HBMeTcH cor~a

coBaHHaH ~~nTp8UHH ,UB~~epH1IX CI1rE8~0B, KOTOp8H IIpOH3BO,UHTCH C 

U8~niD 06H8pyJKeHHH YI3BeCTHOrO CYirHE~a 5 (X) H8 g:oHe IIOMeXH h(X) 



H ycTaHOBJI8HHH M8CTOpaCDOJIOJK8HHH D;8HTpa CMr:t-IaJia .S {OC) 
CKOJI:OKHX TaKHX JK8 CHrHaJ:OB B Ka,n;pe. 

B C.JIY'Iae H,UepHom QlCIT08MyJr:oc:ur:ur rroJie3HETh1 cHrHaJiol\1 S{:X:.) HB

JIHeTcH ITp.illv10JIMH8MH1IM CJIEl,IJ; 'Ia CTIID;bi, a ITOM8XOM h. (X) - CJI8,IJ;bi 

8JI8KTpOHOB MaJIHX 8HeprMiJ, O,IJ;IlliO'IH1I8 38pHa ByaJIH, a TaK}R8 n;aparrn

HH H KOOp,IJ;HHaTHa.H C8TKa Ha IIOB8pXHOCTlii cpOT08MYJI:OCJillii. B 00ll\8M C.Jrj

-qae cor.JiaCOBaBH1IM Q!liJI:OT), ycTaHaBJIIIBa8MLIM B ITJIOCKOCTH. IIpOCTpaH

CTB8HH1IX "tiaCTOT GJi , rrpe,n;cTaBJIH8T COOOM HeraTJiiB-TpaHcrrapaHT, 

K08~~HD;H8HT aMITJiliiTY,IJ;HOrJ rrporrycKaHJiiH KOTOporo OITp8,TI;8JIH8TCH BHp8-

JK8HJii8M / 8/ 

T{w-)-
s*{w) 
T{w)) 

( 6) 

r,n;e S (w-) - <d?yp:oe-ocipa3 rroJie3Horo crirHaJia S (x) , a N{w)_ 
<d?yp:oe-oc5pa3 ITOM8XI1 n {X) . 3H8I{ (*) 0003Ha"tia8T KOMITJI8KCH08 co-

rrp.HJK8HH8. 

ITpH it(~)= r~ (X)exp(..- ic.u~)JXJ 

N{w) = Jh(x)exp(-z't..Jx) be. 

B n,n;eaJIH3npoBaHHOM c.ny'Ia e /V ( w)::::::. CA ~ Sf: , II Tor,n;a 

T{w)::::: S*(w). 

( 7) 

(8) 

J/l3 ( 8) BH.n;HO, 'ITO corJ:aCOBaHHbiM ~IIJI:OTp B 8TOL1 C.7ry'I88 ITpOITyCI{a8T 

TOJI:OKO T8 IIpOCTpaHCTBE~HH1I8 'I8CTOTbi, KOTOpbi8 CO,TI;8pJKaTCH B ITOJI83-

HOM CJiir1-IaJI8 '5 (X.) , a OCTaJI:OHbi8 IIpOCTpaHCTB8HHbi8 'IaCTOTH OCJia 

JI.HeT H.Jil'I OJIOKHpyeT. CorJiacoBaHHbiM g)JiiJI:oTp He TOJI:OKO B03,TI;ei1cTByeT 

Ha JiiHT8HCHBHOCT:O CHrHaJia, HO TaKJK8 B1IIIOJIHH8T IWMIIv'I8KCH08 COIIp.H

JK8HH8 aMITJrnTy,n;nr cnrHa.Jia. 3To 8KBHBaJieHTHO TOMY, 'ITO orrepeil\aromaJI 
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M ycT8HOBJieHIDI MeCTOp8CIIOJIOiKeHMH UeHTpa cnrH8JI8 £ {OC) 
CKOJI:OKMX TBKMX iKe CMrH8JIOB B KB,Il;Jle. 

MJIM He 

B c.n:yqae H.UepHom i!_x)TosMyJr:oci::rr rroJiesHHM c:rrrHaJiol\1 S{X) HB-

JIHeTCH IIp.F.Il'v10JIHHeMH1IM CJie,IJ; '18 CT:m_u::, 8 ITOMeXOM )'1 (X) CJie,IT,bi 

sJieKTpoHoB NIBJIHX 8Heprn:0, o,n;nHo-q:r :He sepHa ByaJin, a TaKJKe uaparm

HLI M KOOp,Il;I'IH8TH8H ceTK8 H8 IIOBep:HIOCTH (QOT08MyJI:OCI1H. B 06II\eM CJiy-

1I8e corJI8COB8HHI:D';J 0HJI:OTp, YCT8H8I>JII1B8er·mfr B IIJIOCKOCTI1 IIpOCTpaH

CTBeHHbiX 1I8CTOT (J , rrpe,n;CTBBJ:HeT C060M HeraTHB-Tp8HCII8p8HT, 

KO 8QjQ)IDJ)18HT 8MITJIYITY,IJ;HOrO rrporryCKE!HHH KOTOporo orrpe,n;eMeTCH BHpa

JKeHHel\1 /
8/ 

T{w-)-
s *{lAT) 

-----
T(~r) ) 

( 6) 

r;n;e s ( W") - ci:yp:oe-o6p8 3 IIOJie 3HOro CIIT'H8JI8 s ( x) ' 8 N ( w)
<Dy"p:oe-o6p83 IIOMeYJ1 n (X) . 3H8K (*) 0603H81I8eT KOMIIJieKCHOe CO-

IIpHiKeHH8. 

lipHST{~) =: f ~ {x)e:>c p(- ic.u.Jc)dx) 

N {w) = J h (x)exp{-z'wx) J:x:. 

B H;rr,e8JilirsrrpoB8HHOl\fl CJIY1I8 e /V ( w) ~ CIJ It Sf , n Tor,n;8 

r;, o*· ) i (~) ~ 0 (w- . 

( 7) 

(8) 

Hs · ( 8) BM,n;Ho, liTO cor~~8COBBHHHJ';J ()I1J[:OTp B 8TOr.1 c.Jryqae rrporrycimeT 

TOJIJJKO Te IIpOCTp8HCTBeHHH8 li8CTO~'bi, KOTOpHe co,n;epJK8TCH B IIOJie3-

HOM CHrH8Jie 5 (X.) , 8 OCT8JIJJHEW IIpOCTp8HCTBeHHHe 1I8CTOT1I OCJI86-

Jiff8T HJll'I 6JIOKMpyeT. CorJI8COB8HHbiH Q)MJibTp He TOJIJJKO B03/l;8MCTBY8T 

H8 I1HT8HCHBHOCTJJ CIIT'H8JI8, HO T8KH8 BbiiiOJIHHeT KOMIIJieKCHOe COIIpH

JKeHI1e 8MIIJIHTY,Il;LI CI1rH8JI8. 3TO 8KBIIBqJI8HTHO TGrJIY, liTO orrepeX\8IOIU8H 



cpasa B MCXO,TI;HOM CMI'HaJie 

IWMIIJI8KCHO-COIIp.IDK8HHOI'O 

BaromaH cpasa rrepexo,n;MT B 

7 

s {w) IIepeXO,Il;HT B saiia8,TI;biBaKXI(yiO cpasy 

cMrHaJicl S JL-{ W), MM HaooopoT, sana s,TI;br

orrepe}Kmouzyro /B/. 

liTOObi M8I'OTOBHT:O OIIT11LJ:8CKHM COI'JiaCOBaHHbiM CfJMJILTp C TaKID./111 

CBOMCTBaMM, IICIIOJI:08YIDT 8JI81\18HTH I'OJIOI'paclJHLJ:8CICHX ycTaHOBOK /
9/. 

llp0CT8MIIIaH CXel\Jia IIOJIYLI8HHH KOMHJI8KCHO-COIIpH}K8HHOI'O COI'JiaCOBaHHO

I'O q'JUJI:OTpa ,n;aHa B /IO/. TpaHCIICipaHT, Ha ROTOpOM saiiMCaH CUI'Ha~ 
S (oe,) , IIpOCB8LJ:MBaiOT KOJIJIMlV!MpOB~HHbilVJ rryqKOlVI CBeTa OT Jiasepa. CQ

onpamaH JIMH8a JI QJOpMHpyeT B IIJIOCROCTU P2 <D.)Tp:oe-oopa8 s { W) 
cnrHaJia ~(.?c) . B TOM Jr\e rrJioci:ocTn pacrroJiararoT cpoT08MyJI:ocmo, 

KOTOp~O OCBemaroT RaK BOJII~OM ~(~), TaR 11 IIJIOCKOM OIIOpHOM BOJI

HOM, I1,n;yi118M ITO,TI; yrJIOM () O K OITTMLJ:8CKOM OCM CHCT8Mbi. lfuTeHCHB

HOCT:O HHTeptiJepeHIU:IOHHOM KapTMHH, B08HIDWIDmetJ B IIJIOCKOCTI1 P2 , OIT-

p8,11;8JIH8TCH BbipatK8HI18M 2_ 

I(w-J= I S(w)-+ eoc:p (-iwx.) \ = . 

"' i + I s Cw-) 12-+ s*<-c w J ex P Ci wx.J+ (9) 

r,n;e 

MOJKHO ITOKa8aT:O /
9,IO/, LITO q)oTOIIJiaCTHI-IKa, Ha KOTOpOM sape

I'HCTpi1pOBaHO pacrrpe,TI;8JI8HI18 I1HTE)UCI1BHOCTI1 CB8Ta ( 9), BbiiiOJIHH8T 

~IU'IID IIepeMHOJK8HI1H aMIIvTIITy,TI;bi s ,lf. { Ccr) Ha aMIIJIMTy.IJY cJ?yp:oe-oopa

Sa BOJIHOBOI'O IIOJIH IIpOCB8LJ:lTBaromE~M BOJIHbi. 

IIpon.ecc OTWHJI:OTpOBbiBaHHH HOJI88HOI'O CMI'HaJia s{ X) OT IIIJn!IOB ' 

h LX) 118 CUI'HaJia 

~ (x) == s (x) + n (xJ _, (IO) 
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KOTOpHM IIO,Il;88TCH H8 COI'JI8COB8HHbr:1 KOMIIJI8KCHO-COIIpmK8HH1IM gJMJI:OTp, 

B8.IJYT rrp:rr IIOMOU~M ycTpOMCTB8, CX8J.18 KOTOporo OIIHC8H8 B /IO/. B 

IIJIOCKOCTH PI p8CIIOJIOJK8H 'l'p8HCII8p;3HT, H8 KOTOpOM 38IIMC8H CMrH8JI 

~ {tJC) . Co6:rrp8rom8H .IDIH38 JII B1IIIOJI1:HeT rrpmVIoe rrpeo6p830B8HMe illyp:ne. 

B IIJIOCIWCTH P2 ycT8HOBJieH roJiorp3cJlH"CiecKHM ·KoMrrJieKcHo-corrpmKeHHHM 

~JI:OTp ~ B Bli,Il;8 Tp8HCII8p8HT8, K08QjpiiUIT8HT IIpOIIyCK8HHH CB8T8 KOTO

poro orrpe;n;eJIHeTcH BHpm:\eHneM ( 9) • Herrocpe;n;cTBBHHO 38 Q!:rrJI:nTpOM :B 

IIJIOCKOCTH P2 tlJOpM:rrpyeTCH BO.JIHOB02 IIOJI8 C 8MII.JIMTY,Il;Oll 

RCw) ~ G(w) I(w) = 

= G (w) [ i + I S ( w-) \
2

] + G{~.>)S{e..)exp(c"wYy~m 
+ G(w) 8 [ WJ ex.p C-i~:.v Xo). 

3TO BOJIHOB08 IIOJI8 COCTOHT 113 Tp8X rry'IKOB CB8T8, IWTOp1I8 OT

,Il;8JI8H1I ;IJ;pyr OT ;n;pyr8 B ;}TulJOBOM npocTp8HCTB8. ITpm,qoi1, H80TRJIOH8H

H1Ill ITij'IOR CB8T8, 8MIIJIMTY.II;8 BO.illiCBOI'O IIOJIH B ROTOpOM OIIMC1IB88TCH 

rrepBbiii/l CJI8I'88M1Il\1 B1IpmK8HHH (II), p8CIIpOCTp8HH8TCH B,Il;OJI:O OIITM'I8C

ROM OCH ycTpOMCTB8 M HHT8p8C8 HE rrpe,:n;CT8BJIH8T. BTopoli IIy'IOK CB8-

T8, 8MIIJIMTY,Il;8 BOJIHOBOI'O IIOJIH B P.OTOpOM OIIMC1IB8 8TCH BTOpbDVI CJI8I'8-

8MbDVI B1Ip81K8HMH (II) , p8CIIpOCTp81- H8TCH OTHOCHT8JI:DHO OIITM'I8CIWM 

OCM IIO,Il; yr.JIOM eo , T.e. B TOM JK8 H8IIp8BJI8HMI1, B R8KOM ill8JI OIIOp

HbiH IIy'IOI\ H8 CT8,Il;HM 113I'OTOBJI8HVI.f: ROMITJI8RCHO-COIIpmK8HHOI'O COI'JI8-

COB8HHOI'O Q)ITJI:OTp8. TpeTHM IIy'IOK CB8T8, ROTOpm,1y COOTB8TCTBY8T 

IIOCJI8.rr;H88 CJI8I'88M08 B Bbip8iK8HHlii (II), p8Cl1pOCTp8HH8TCH OTHOCM

T8JI:DHO OIITI.ti'I8CROM OCH IIO,Il; yr JIONJ - () u . P8 CITp8,Il;8JI8I-IM8 MHT8I-ICMB

HOCTM CB8T8 BO BTOpOM IIy'II-\8 H8ITOCp8,Il;CTB8HHO 38 tPHJI:OTpOM cJ? OITHC1I-

B88TCH B1Ip8.7K8HM8M '1/--. 

GCwJ S.,.(l<l)== [S(w)+ N{wJ] S' (t->J= 

= I S (w) lz-r. N( w) Sit{w). 
(I2) 
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COOTBeTCTBJT1(Jmee BHpaiKeHIIe ,Il;AA Tp ~T:oero rryq:Ka CBeTa ITO,Il; yi'JIOM - f)'l 
IDVJeeT BH,Il; 

G.Cr-.)${w) = [S{w) + l\/(w)] S(w)= 
(I3) 

= S{w) · S(w) + IV{w). S(w) .. 

AilH3a o6paTHOI'O rrpeo6pa30BaH~ill Wyp:oe ~2 B03,TI;eMCTByeT O,Il;HO

Bper~1eHHO Ha BCe TpH ITy'I:Ka CBeTa C1: g:opMnpyeT B ITJIOC:KOCTH P3 Tpi1 

nso6paJKeHHH, oT,n;eJ[eHHHe ,n;pyr oT rr,pyra. H_niKHee Hso6paJKeHHe co;uep

K11T Hp:KOe ITHTHO, pacrrpe;ueJieHne a:JliTJIHTy,I(H ITOJIH B :KOTOpOM OIIpe;ue

JIHeTCH cj)yH:KI.UieM aBTO:KOppeJIHJJ;Hl!I Cliii'HaJI8 S {X) 

S7fS = s sC){1)S{X+X1)dx.
1 (I4) 

a Ta:K!Xe pa3MHTRG CfJOH, 8l\1ITJIMTy,I(a KOTOpOI'O paBH8 cpyHRIUIII :KpOCC-KOp

peJIHIUIM CMI'HaJIOB $ (X) M n (:X.:) /8/: 

S*h. = j s(x') n(~+X')ri.x 1 . CI5l 

BepXHee H306paiKeHIIe B ITJIOCP.OCTH P3 CO.I(ep!K.MT Hp:KOe ITHTHO 

;upyroro BH.I(a , pa CIIpe;ueJieHHe 8MITJ:IITY.I(1I ITOJIH B :KOTOpOM OIIHC1IBa eTCH 

cpyHRIUieli aBTOCBepTin1 CYll'HaJia $ {X) : 

~ ® s = ~ s (:x::') s (x- x') dx
1
) crGJ 

a. Ta:KiKe pa3M1IT1IM ciJoH B BI1.I(e CBeJlT:KH CHI'HaJIOB 5 (X) II n(::c) : 

S®rt = ~ n[x.')s(~-x.')t{xJ. Cr7J 

3aMe'IaT8J[SHbTIVI cBoi1cTBOM coPJiacoBaHHoro cpHJ[STpa Bn;ua (II) 

HBJIH8TCH TO, 'ITO IIHTHO aBTO:KOppHJ1flJJ;I1:I1 B HHJKHeM I1:306paJK8HYill I1 IIHT

HO 8BTOCB8pT:KH B B8pXHeM I1:306paH8:f?:HI1: ITOCTyrraT8JI:DHO II8p8MeiU8IOTCH 



IO 

B K8,Upe O,UHOBp8M8HHO C II8p8M8Il\8HH8M 8H8JIH3Hpyervwro CHrHaJia iJ(~J 
BH,U8 (IO) BO BXO,UHOM Kc,Upe. 

3. IIpMMeHeH:vre <I>ypi,e-orrTMKH ,n;.JIH IIJIOCKHX H3oopa)K8HHM 

IIp.F:!II/IHX CJI8,Il;OB 

1ITOObi ITpOHJIJTIOCTpM})0B8 T:b IIOT8HlUI8JI:bHbi8 B03MOJKHOCTH IIpMM8H8-

HH5I Wyp:b8-0IITHKI1 B R:,U8]m:oil tlJM3Iill8, p8CCMOTp1iiM IIpll1\78p 8H8JIM38 Xa

p8KT8pMCTHK O,Il;HHO~HOrO ITpRMOJIMH8MHOro CJI8,Il;8 H8 IIJIOCKOM ~OTOrpa

tiJMM, ITOJIY~8HHOM B Tp8KOBOM K8Mepe C cfMJibMOBbiM C'.b8MOM HH~OpM8:o;Im. 

H3MepeHI1e yrJioB opneHTaiJ,MH o,n;:vrHo~Horo rrpm.10JIHHeilHoro cJie,n;a 

M01KHO BHIIOJIHHT:b ITpH 

/II,I2/. YcTpOHCTBO 

~ecKoro cBeTa /I4/, 

ITOTWmM OITTifl8CI{OrO ycTpOMCTB8, OIIHC8HHOrO B 

COCTOHT H3 T0~8~HOrO liiCTO~HHK8 MOHOXpOM8TR"':" 

JIHH3bl-KO.JLJIM1\18TOp8, JIHH3LI npeoopa 30B8HIDI ffiypbe 

<lJoToHeraTliiBa co c.ne,n;m.m ~acTrm;, ;rr,ncKa c Y3KOM II\8.JII>TO H Q]oTorrp:rreM

HHKa. ilOJIOJ:~8riH8 ITp.illv10.JIJTH8MHOrO CJI87f,8 ~8CTIDJ}I B II.JIOCKOCTH ~lOTOH8;_ 

ra TJiiBa MOJKHO arrrrpoRcmmpoBa T:b rrpm .. 1ot1 JIIIr-me~1 BH,n;a 

(I8) 

B ITJIOCKOc'rH rrpocTpaHcT:3eHHLIX cracToT B03HIDnreT ,n;H(flpaRIJ,MOHHaH Rap

TliiHa B BH,Ue Y3KOro ITpHI!IOyrOJI:bHIIJ:I\.8, l~8HTp IWTOporo H8XO,Il;HTCH B 

TO~Ke Woe= cv~ = 0 ' a IIOJIOJK8HH8 OCH rrp.mJJoyrOJibHHK8 B IIJIOCKOC 

TII ITpOCTp8HCTB8HH1IX 1I81;TOT OIIp8,U8JI5I8TC5I yp8BH8HH8IJJ 

w:x. + m~ c.r'd =- 0. (I9) 

YpaBHeHHe ( I9) yK831IBa 3T Ha TO, crTo H30opmKeHne cJie,n;a ~acTIDl,bi Ha 

tlJOTOHeraTHB8 H ero ,UMQ))8KlUIOHH08 H3~0pa:tK8HH8 II8pii8H,UliiitYJI5IpH1I 

,n;pyr ,n;pyry. 



II 

)I,VICI\. C Y3IWM ll\8.7II>IO Bp8ll\8 8'1 CH B IVIOCKOCTH IIpOCTp8HCTB8HHbiX 

'-I8CTOT. EcJIH opneHT8W1H ysKOM rr eJr:vr coBII8,JJ;88T c rrpm,1oi1 ( I9) , TO 

CB8T OT ,I\I1Q)p8KlU10HHOM I\.BIJTITHH rpoXO,I1;11T 118p83 Y3KYIQ ll~8Jib, I1 H8 BH

XO,IT,e QJOTOIIpi18MHTf.K8 IIOHBJIH8TCH !:.JI8KTpH'I8CI-\.I1M CHrHB.JI, ,IT,.JlliT8.JI:bHOCT:b 

KOTOpOrO OIIp8.IT,8.JIH8TCH OTHOU18HI1EM ,JJ;.JlliHH CJI8,JJ;8 K ero IIIHp:VHI8, 8 TBI\.

JI\.8 CKOpOCT:biD Bp8ll(8H11H ,JJ;MCI\.8. llc JIOJK8HI18 I'.'l8KCH1'1T.)TJ\18 8.JI8KTp:!I'I8CKOrO 

CHrH8.JI8 O,JJ;H03H8'-IHO CBH38HO C Op18HT8IJ;I18M IIp.F.ITvJOyrO.JI:bHI1K8 (I9),. 

a c.Jie,n;oB8T8.JI:bHO, H c opHeHT8IJJ1E 11 ITpm.mro c.Jie,IJ;8 (IS). 

Ec.JIH Bp8ll\8HI1e ysKOM TI\8.IDI r, IT.JIOCKOCTH ITpocTp8HCTB8HH1IX 'I8C

TOT H8/K8JI8T8.7II>HO, TO HCITO.JI:b3YIO~' H860p cor.JI8COB8HH1IX cJlH.JI:bTpOB, 

om1c8HH1IX B rrpe)J;DI.IJYil\8l.1 p8s.rr,e.Jie. Ec.Jiir L1 (} - Tpe6yeMoe p83peme-, -

HH8 H860p8 cQH.JI:bTpOB, TO 'IHC.JIO C:Or.JI8COB8IIH1IX Q\&I.JI:bTpOB, KOTOpOe I-I8-

06XO.IT,MMO ,Ir,JIH IIO.Jiy'I8HHH Tpe6yeNJoro p83p8III8HHH ITO yr.Jiy, p8BHO 

I80°/A9 . 
<:l?YHKIJJIIO MHOrOK8H8.JI:bHOro COr.JI8COB8HHOrO ~M.JI:bTp8, ITp8,I!;H83H8-

'I8HHOrO ,JJ;.JIH 8H8JIII38 yr.JIOBOrO pclCITp8.IT,8.JI8HHH C.JI8.IT,OB 'I8C'l'ID:r; H8 II.JIOC

IWi1 cDoTOrp8q}MH, MOiK8T H8CTM q!8~;0B8H KO.JI:biJ;8B8H ,JJ;MQJp8KIJ;HOHH8H pe

III8TK8 ( 8KCI1KOH) , BbiiiOJIH8HH8JI B BI1.IT,8 KHI-IOCflopM8 /I 5/. I\MHocpoprvJ T8-

KOM CTpyKTypbi KOHIJ;8HTpHpyeT CBElTOBOM ITOTOK B TOHK08 KO.JI:biJ;O, 8C.Jlli 

ero OCB8TMT:b O.IT,HOpO.IT,Hbiiv'l ITy"tfiWN! CB8T8 OT TO'I8'IHOrO HCTO'IHMI\.8. Ec.JIIT 

CB8T, IT8.IT,8IOll\MM H8 KHHOcpOpM, B H.JIOCKOCTH KI1HOc})OpM8 I11\188T BH.IT, ys

KOM rrpmm:0 mrnMn BI1,JJ;8 (I9), TO B IT.JIOCKOCTM OTWIDI:bTpOB8HHoro H3o6-

p8iK8HHH 06p83Y8TCH .IT,B8 IIHTH8, IIO.JIOJK8HI18 KOTOpbiX O.IT,H03H8'IHO CBH38-

HO C Opi18HT8lU18M C.JI8.IT,8 rrp:vr ITON!OU~M yp8BH8HHTI (.IS) H ( I9) . 

1IHc.Jio cpoToiTpnel\.m:vrnoB B yc'~poi1cTB8X /I6 ' I? I yMeHniiieHo 6es 

CHHiK8HMJI p83p8Ili8HHJI ITO yr.Jiy. B HHX HCITO.JI:b3Y10TCH .IT,8K8,JJ;H1I8 CHCT8Mbl 

c'beMa H 38IIHCH .IT,8HHHX. CxeNI8 ,rr,eK8,rr,Ho-ro.Jiorp8QJM'IecKoro cDn.JI:bTp8 ITpH 

II8p8J[J[8.JI:bHOM p8 CITO.JIOJK8HMM .IT,8K8;~ .IT,8H8 B /IS/. 1-IHC.JIO cpOTOITpM8MHMKOB 

B 8TOM cpM.JI:bTpe B ae. p8 3 M8H:bl18, 118M B Tp8.IT,MIJ;HOHHOM r.morOK8H8.JI:b-



HOM CMCT8M8 /I3/ , r,IJ;e 

~= N 
f.olJ~" N 

I2 

(20) 

H8IIJHIMep, npM N = IOOO I{O :3C.Qc9rru;:weHT B1rnrpr:,rw8 p8BeH ~ ~ 33. 

4. I1pHIIliJ1n fu 6IIH8 B OIITilli() 

D cpyp:se-MHRpocrwne ,IJ;JIH H,IJ;c;pHOM cpoTosMyJI:scrrn: McnoJr:ssyeTcH 

npmm;m fu6MH8 /I9/. CyumocT:b c;ro COCTOMT B TOM, 'ITO ,I(B8 Tp8HCIT8-

p8HT8 II.Jll'l ,I(B8 M8CKM, B38IIMHO ,IJ;OnO.JlliHIOII~I18 ,TI;pyr ,Il;pyr8 no B8JII11IMH8 

onTM'I8CKOM nJIOTHOC'l'M, C03,Il;8IDT c),IJ;HY H Ty /K8 K8pTI1HY ,Il;I1cpp8ItlijUI ,I(8-

JI8IWI'O IIOJIH. ITpocTefrLilliM rrpnl\18pc)r:l L18COIC, ,IJ;onoJIHmCJ!l\liX ,TI;pyr ,TI;pyr8, 

MoryT CJIYJKMT:b H8IIp03p81IHbiM ,Il;MC:\ 11 H8IIp03p81IH1IM 8Kp8H C KpyrJibil\1 

BHp830TJJ Toro iKe ,UHml!eTp8, 'ITO I ,IJ;IICK. CJimKeHHHe BMecTe ,UBe .uonoJI-

HH10II1118 ,TI;pyr ,TI;pyr8 M8CKM 38Kp1IB;31QT IIOJIHOCT:biD B8C:b rrytiOK CB8T8, 8 

cyMM8 HX K8pTHH npOIIyCK8HHH H8TOCp8,Il;CTB8HHO 38 M8CK8MI1 8KBI1B8-

JI8HTH8 noJIHOCT:biO OTKpbiTOll 8l18prype. 

ITp:vmruirr Ea6HHe cpopMyJr:vrpye rc.rr cJie,TI;ytoll\HM o6p8 soM: p8cnpe;n;eJie

HHe HHT8HCHBHOCTJ!I CB8T8 B K8p'J.' :me ,IJ;Mqlp8RD;IHI ,I(8JI8IWI'O nOJIH Ha K8/!C

,UOM H3 ,IJ;OnOJIHHIDil(MX ,TI;pyr ,TI;pyr8 ,'J;BYX M8COK Hl\188T O,IJ;HY 11 Ty JK8 QJop

MY, 38 11CKJIID'I8HM8M NI8JIOM o6JI8C rM, B KOTOpyto non8,U8 8T npHMOM rry

'IOK CB8T8 B OTCYTCTBli8 R8KOB-Jiii60 113 M8COK. 

JieliCTBMT8JI:bHO, u;CT:b ~ ( t.J) 11 F;. ( GJ) - pacnpe,TI;eJieHHH 

8MnJI11TY.II;1I BOJIHbi CB8T8 B nJIOCKO :JTH npOCTp8HCTB8HH1IX 'I8CTOT, KOI',I(8 

B IIy'IOK CB8T8 IIOM81l(8H1I 11CXO,UH8.;:!: f 1 (X) 11 ,IJ;OnOJIHHIDil(8H 88 hfxJ 
M8CKH, COOTB8TCTB8HHO. EcJIH B :rytiK8 CB8T8 H8T M8COK, TO no onpe

,I(8JI8HHIO B3811l\1HO ,IJ;OnO.JTIIHIDil(MX M8 :JOI{ 

(2I) 
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r;rce i{x) - QWHKI.Um oT X. , Tm:\;rcecTBeHHO paBHaH e;rcnHnii;e. TaR 

(22) 

TO 

(23) 

Blii,IT,HO, LITO BO BC8X TO LIRa X, KpOM8 W = 0, 

(24) 

ITepeXO)J,H OT a:MIIJIHTY.IC K MHT8HCI1IHOCTH CBeTa, HaXO;IJ;HM 
~ ~ 

11 ~)=\~(w)j = [-Glt.~)l: Tz{w), (25) 

I1JIM T1-(w) = I~(w). 

McrrOJin3YH rrpMHD~II EaonHe, 1\llO~HO rrpOH3B8CTM oopam;eHMe ~TO

HeraTI1Ba Ha CTa;IJ;HH ero IIpOCB8'-I:V:BaHMH KOrepeHTHbll\1 rryLIKOl\ll CB8Ta. 

5. Pacce.mme cBeTa. Ha rrpo.r:BJieHHHX 3epHax cepeopa 

1lTOObi CClJOJlliJl\jJIHpOBaT:O Tpeoc~BaHliff, IIp8,I!;'bHBJIH8MH8 K Qly"p:oe-MMK

pOCKOrry ,UJIH J=QX8pHOM clJOT081\IlyJI:OCli:M, HaiJ;rcerJI yrJIOBOe pacrrpe;rceJI8HH8 

cBeTa, pacceHHHoro oT;rceJI:OHbllVlH ~epHaMn cepeopa, a Ta~e Ha uerroLI

Ke 3epeH rrpmvmJIMHeiJHoro cJie;rca ~:ap~eHHOM LiaCTHDPI. EcJIM rrpoHBJieH- . 

HOe 38pHO cepeopa paccMaTpHBaTI) KaK IIpOBO;IJ;HmMM map pa;rc:vryca R.. 
1201 H ncrroJI:o3oBaTn Mo;rceJID rrom:oro rrorJiom;eHMH cBeTa 3epHmJI cepeo-. 

pa, TO yrJIOB08 pacrrpe,U8JI8HI18 Cil8Ta MO~HO arriipOIWMIVJMpOBBT:O QJyHK- · 

II;Hei1 
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(26) 
I(9) = 

231 (ocsin&) 
--

~cS(ne 

-'<. 

) 

r.rr,e X= Q Jl R/~ ,_ , ~ 1'\ - .rr,JIHHB BOJIHH cBeTa B cpe.rr,e c rroKa3a-

TeJieM rrpe.JIOMJI8HHH n ' 8 5~ - (YHKIUIH Eecce.JIH rrepBoro po.rr,a. 

H:rv18HHO 'I'8K08 yrJIOB08 p8CIIp8,Tl;8JI8HH8 HHT8HCI1BHOCTI1 CB8T8 C03,IT,88T 

KpyrJioe OTBepcTHe pa,n;eyca R B Herrpo3p81IHOM 8KpaHe H.JTI1, B co

OTB8TCTBHI1 C T80p8M0ll Ea6I1H8, Kpyrm)IM IIOrJIOII\810Il~HM ,IT,HCK T8X J-K8 

p83MepoB. IIepBHM MHHI1IvTYM QJYHKIUIH I ( 9-) B (26) pacrrOJIO/K8H rro.rr, yr

.JIOM (). Mlffi , , Y.JIO B.Jl e T BO pmtlljl1M y C.JI 0 E mo ..:+ 
blh e MLHt ::: 3, 8 3 - l"l · (27) 

ECJII1 CJIOD H,IT,8IlHOll CfJOTO 8MYJI:OCHH IIpOCB81II![B88TCH CB8TOM OT reJIHH

H80HOBOrO JIB 3 epa C ,TI;JII1HOM BOJIHLI ;~ = 0, 63 MI\M, 8 II ORB 38 T8JI:O 

H,I1;8pHOM (DO TO 8MYJI:OCI1H p8B8H h. = I, 50, TO .4_ rt ~ 0, 42 MKl\II. ]J,.Jm 

rrpoHBJI8HHLIX 3epeH cepe6pa R :=::::... 0, 4 MKM, a G t "- () lf1A
11

::::: I. Mni-m

reyM @rHKD;liHI yrJIOBOro p8CIIp8.I(8JI8HJiiH CB8T8 p8CIIOJI0/:\8H IIO;IT, yi'JIOM 

:::::. 90°. ECJIH JK8 R < 0' 4 MKM' TO MHHI1l\1YM c})yHIGJ,III1 I {f7) HC1I8-

388T, H I\8:p'rHH8 p8CC8HHiiiH CB8T8 CTBHOBIITCH IT01ITH H30TpOIIHOM. lle-

peHecemie cJ)opMyJIH (26) Ha o6Jiac·r:o R < .4. tL H8 HBflJI8TCH KOp-

p8KTII1IM, TBK RBI\ B 8TOYI OOJI8CTYI CJl8.I(y8T JT'IHT1IB8T:O ;n:pyr:vre M8X8HII3-

M1I p8CC8illiHH CB8T8 M8JILIIv1.H LJ:8CTHII;8Mfl[ /
20/. il08TOMY ~Opl\1YJI8 (26) 

MOJK8T ObiT:O HCIIOJI:030B8H8 TOJI:OIW .I(AA K81I8CTB8HHHX OII;8HOK. 

lllrJ:pOKI1B ,I!;H8II8 30H yrJIOB, B KOTOpOM p8CITp8.I(8JI8H CB8T, p8CC8HH

I-ThiM H8 IIpOHBJ18HHbiX 38pH8X cepeopa, C03.I(88T OOJI:Olili18 Tpy.rr,HOCTH B 

IIp08KTIIpOB8HHH H :V.r3rOTOBJI8HI1Jii c1Jyp:oe-rvnii(JJOCIWII8 ,Il;<7IH H,I1;8pHOM (QOTO

m/fljJI:OCHJii. LfTOObi COxp8HJiiT:O H8 BHCOKOM ypOBH8 OTHOIII8HH8 CHrH8JI8 I\ 

lliYJVIY, H806XO,Il;IiJ:MO H8IIp8BJIIT:O B IIpH8I~:1HHK CB8T8 B03MO/KHO OOJIHIIYRJ 
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1I8CT:O CB8T8, HCIT1IT8Blll8I'O p8CC8HHHH H8 ITpOHBJI8HHbiX 38pH8X cepeopa, 

p83l'v18pbi EOTOpLIX COH3M8p:VIIv1H C ,TI;JIHHO!J BO.JII-11I CB8T8. llO,IJ;OOHbiX Tpy,TI;

HOCT8M H8 B03HIDC88T, 8CJIH I!lJiipliiH8 C.I8,Il;8 1I8CTI1Ubi B H,I1;8pHOM rJlOT0-

8JVIYJI:OCHH onura oH sHa'InTeJI:oHo ooJI:ollle ,IJ;JIHHH BOJIHH cBeTa. 

6. Q)yp:oe-MHitpOCEOIT 

IIpuH:o;ImHaJI:oHaH cxeMa g)yp:oe-MIJCcpocEoiTa Jl)IH H,TI;epHoi1 tDOT08WiyJI:o- ! 

CHH ,IJ;BHCl HB Pr1c. 4 / 22/. IIp:vr ITOMomn ~1yp:08-Iv1Hl{p0CKOIT8 MOiYJIO B8CTH 

ITpOCMOTp H,I1;8pHOM ciiOT08MyJI:OCHH ITO B(~8M TOJimHH8 083 HBBO,Il;KH H8 rpo
EYC ITO I'JiyOHI-I8 EBE B Tp8,IJ;liiiJ,HOHHOl'v1 L11iiEpOCEOIT8 ( CNJ. P:vrc. 2). I1CT01I

HrmOM CB8T8 HBJIH8TCH JI838p I. cJ:~p:0'3-00'18ETHB 2 p8CITOJIOiK8H HHiK8 

CJIOH 0)o'r08IVIYJI:OCHH 3. CXO,IJ;HmYIMCH II.YIOE CB8T8 Q)OEYCHpyeTCH B ITHTHO 

,IJ;McDPBEil,HOHHHX pasMepoB B HJIOCEOCTH ITpocTpaHCTB8HH1IX 'IBCTOT 4. B 

8TOfi iK8 ITJIOCEOCTH ~p:MHpyeTCH E8pT>IH8 ,IJ;MQ)pBEil,HM ,I1;8JI8K?I'O ITOJIH 

rrpHJVIoro cJie,IJ;a. MacEa IvT B ITJiocrcocTM 4 rrepeicpr,maeT rrpmmfiT rry'IOI-\ 

cBeTa. HsoopmKaiOUJ,aH JIHHsa 5 0opMnp:reT B rrJiocEocTn 6 O'II1lll8HHH:0 oT 

11piDflOI'O IIy'IKB CB8T8 qJyp:08-00p83 CJI3,IJ;8. 8TO H300paJK8HM8 H8XO,IJ;MTCH 

BC8I',TI;El B ITJIOCEOCTH 6 H838BHCTll\10 OT TOI'O, HB EBKOll I'JiyOHH8 H C 1{8-

MM IIOI'pyiK8HH8M M,I1;8T CJI8,Il; 1IBCTI1Il,bi. TOJI:Ol{O B CJIY1I88, IWI',Il;8 CJI8,Il; 

H,Il;8T B,Il;OJI:o JIY'IB CB8T8, IIpOCB81IMB8Kl1IJ,8I'O CJIOM H,I1;8pHOM (%loTO 8MYJI:OCI1M, 

B03HMK8KlT Tpy,IJ;HocTH ITPH o6HapyiKeHH1 n ooMepe TaKoro cJie,rca. 

0TJIIfliJ:I8 cfiyp:08-MHI{p0CKOIT8 ,IJ;JIH .I,I1;8pHOM Q-XJT08MYJI:OCHI1 OT OI10JIO

I'I11I8CEOI'O MHI{pOCEOITB, I1CITOJI:03Y8MOI') B H8CTOHm88 Bp8MH ,Il;JIH IIpOCMOT

pa H,I1;8pHO:t1 (DOT08MYJI:OCMH, 38EJTID'I88TjH H8 CTOJI:OKO B T8X lii3M8H8HHHX, 

EOTOpbi8 IIp8T8piT8JI8 CIICT8M8 OCBemeH1H MMKpOCI-\OII8, CKOJI:OKO B H3M8-

H8HHI1 ITpe,TI;MeTa Haomo,IJ;ennH. B 6:vroJio L'I11I8CKOM wmpocKorre rrpemv1eTOM 

H80JIKl,I1;8HHH B ITpOXO)J;HU~8M CB8T8 HBJIH~TCH TOHKVIM CJIOI.-1 (9oT08MYJI:oCMH 

TOJimMHOM ~ ~ C H8XO,Il;HII(I1MHCH B 8TJM. CJI08 ITpOHBJI8HHbiMH 38pH8MH 
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cepe6pa. B npoTnBonoJIOiKHOCT:o 8TOMY rrpe;ru\18TOM Ha6.mo,n;eHHH B qyp:oe

MrrnpocKone .HBJIH8TC.H KapTHHa ,II;11:~paKIUI[11 ,n;aJI8IWrO noJIH, KOTOpa.H cpop
MHpyeTC.H B O,IJ;HOM II TOII )[8 nJIOCKOCTH npOCTpaHCTB8HHHX 1!8CTOT, He

saBIICHMO OT TOrO, Ha RaKOW rJiyOHH8 HaXO,IJ;IITC.H HHTepecyrorn;nti Hac 

CJI8,IJ; 1J:aCTITIJ;bi. EJJ:aro,n;ap.H 8TOI'v'!y nOJIHOCT:OIO OTna)LaeT H800XO,IJ;IIMOCT:O B 

Tpy,nom.moif onepauvm cKaHnpoDar-nm no r;ry6nHe Bcero CJIOH H,nepHoi1 

q:DT08MyJI:OCHM, a TaiOIW B03HITKaeT BO:ll\IIOXCHOCT:O CYIJ\8CTB8HHOrO nOBHlli8-

HH.H CKOpOCTH ITpOCTI'JOTpa .H,Il;8pHOM ~OT08f:'!yJI:OCHH. B KB.1!8CTB8 ROMn8HCM

pymmero ~KTOpa B BM,IJ;8 nJiaTH sa 8TO npeiD.1yr.I.\8CTBO BH,IJ;BMra8TC.H JK8-

CTR08 Tpe6oBaHne Ha nJIOTHOcT:o cJie,n;oB -qacTnn; B o6'beMe WOT08IVfYJI:DCMH. 

11x: 'IHCJIO ,IJ;OJiiKHO OHT:O TaKviiiJJ, 1IT001I :3 noJie 3p8HH.H g)yp:oe-MirnpOCROna 

no BC8M rJiyOHH8 CJIO.H HaXO,IJ;HJIOC:O B cpe,nHeM O,IJ;HH-,IJ;Ba HJIH TpH CJie,na 

1J:aCTHD;bi, no,nJieJKamne aHaJIH3Y. 3THl\l] 'Cpe6oBaHHHM y,nOBJI8TBOp.ffiOT CJiaOO 

sarpyJK8HHbi8 CJIOH .H,Il;8pHOM tiJOT08My.}I:0(~HH, KOTOpHe THnH1J:H1I ,nJIH 8RCne

pHM8HTOB B rry'IKaX H8MTpHHO OT YCRO)HT8JIH H B OITbiTaX ITO ITOJiiCRY 

11 Q1IapOB8HHHX11 1J:aCTHD;. 

EcJIH CJlOM H,nepnoif 0oT08L1yJI:ocH:.r HB.JLHeTc.H cJia6osarpYJKeHHbiM, 

TO rrpon;ecc ITpOCMOTpa .H,Il;8pHOM q!OT08J!fijJI:OCHH B cJ)yp:oe-MHKpOCIWITe MOJK

HO B8C'l'H, H8 rrpepbiBa.H OCTaHOBKaMH :TpOU8CC IT8p8M8ID;8HH.H CJIO.H H,nep

HOhl c'flOT08MyJI:OCI1YI OTHOCHT8JI:OHO OCB81f~aiOll\8rO rry'IKa CB8Ta. E830CTa

HOB01IH08 rrepeM8lL\8Hl7I8 CJIO.H .H,n8pHOM ·f;JOTO 8MYJI:OCI117I B WYP:08-MHRpOCRO

rre B03MO:lKHO ITOTOMY, 'ITO rrpe,n;M8TOM ~ra6JIIO,IJ;8HH.H B fllyp:b8-MMKpOCROIT8 

HBJIH8TC.H Wy-p:oe-o6pa3 CJie,na, KOTOpbiJ OCTa8TC.H H8ITO,IJ;BHJKHHI\1 B ITJIOC

ROC'l'M ITpOCTpaHCTB8HHbiX 'IaCTOT B T 31!8HI18 BCero Bp8M8HH, ITORa CJI8,IJ; 

HaXO,IJ;HTC.H B rry1IK8 CB8Ta. 

CTp~\Typa H paCITOJIOJK8HH8 0yp:02-00pasa CJie,na B nJIOCROCTH 

ITpOCTpaHCTB8HHbiX 1J:aCTOT TaROBa, 'ITJ ee MOJKHO C'IHTbiBaT:o ITpM ITOMO

IUH 1moroRaHaJI:oHoro MaccnBa woTorrpHei\11-IIIROB, a Tpe6yeMa.H ,nJIH sToro 

JIOr:rrna o6paOOTRM 8JI8KTpH1!8CRI1:X CHrHa.1IOB I1 8JI8I\TpOHH08 o6opy,nOBa-
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HII8 OK83HB8IOTC.H cpaBHHTeJibHO ITpOCT:bii1II. 

7. CIIcTeMa c'1eMa .n;aHHLIX B mYP:n~3-MHKpocKorre 

Ha FMc. 5 .n;aHa cxeMa o.n;Horo 113 303MOiKHHX ·BapHaHTOB aBTOMaTn-

y ,i: 
3MpOB8HHOM CHCTeMH IIpOCMOTpa H.n;epHO 1 q)OT08MY.JI:DCHH Ha OCHOBe ewp:ne- .,: 

MHKpocKorra. I\o.JI.JIHMnpoBaHHHJ1 :rryqoK c 3eTa I rrpeo6pa3yeTcH rrpn rroMo

~n .JIHH31I rrpeo6pa 30B8H:VI.H <l}yp:ne 2 B CXO.IJ;.IIIUHMCH :rryqoK, IWTOpHM IIpO

CB81IHB8eT C.JIOM H.n;epHOB QJOT03MY.JI:DCHJ1: 4 Ha CT8K.JIHHHOH IT.JI8CTMHKe 3. 

IIpmm:H rry-qoK cBeTa rror.Jiou~aeTcH sKpa qoM 6. CBeT, pacceHHHH:0 Ha 

ITpO.HBJieHHHX 3epH8X cepe6pa, KOTOpHe 00p83y-TOT IIp.HMO.JIHHeiJHHM C.Jie.IJ; 

1I8CTI1lT,bi, rra.n;aeT H8 ccJ)ep:vr'IeCI\y-IO rO.JIOC'p8M1VfY COrJI8COB8HHHX QM.JI:DTpOB 

7. 3Ta ro.Jiorpa:rvnvJa BHIIO.JIH.HeT TY iKe CfyHKIUno, 'ITO H rurnocJ?op:M-aKcrmoH 

/I5/, HO 3aXBaTniBaeT cymecTBeHHO 6oJI:nrrm:n ,rr,Harra3oH yr.JioB .n;IIQ!P8KIUIM 
il 
i 

CB8T8. KOHH1I8CKOe 3epK8.JIO 8 rrpeo6pa3yeT KOJI:DIJ;O, Ha KOTOpOM QJOKyCII- .. 

pyeTC.H CBeT IIOC.Jie c(flepFI1IeCKOM rO.}IOrpaMr~bi, B KO.JI:DIJ;O MeH:DUiero ;n;:vra

MeTpa. C.Jie.n; 5, KOTOpHM paciiO.JIO}KeH neprreH.IJ;IIKy.JIHpHO II.JIOCKOCTH -qep-
~ 

Te}K8, rrpeo6pa3yeTC.H QJYp:De-MIIKpOCIWTIOiv1 B ;IJ;B8 II.HTH8 9 I1 9 , .Jie1K8Il\He 
/ 

H8 KO.JI:DIJ;e B II.JIOCKOCTII -qepTeJKa. B odmeM C.Jiy1I8 e ;IJ;B8 II.HTH8 9 IT 9 

.JieJKaT Ha .mn-m:n, o6pa 3YIOme:0 yro.JI !.f· C II.JIOCKOCT:DIO 1IepT81K8. 3H81I8- . 

HI: I e yr .Jia Cf g)HKCITpyeTC.H IIpH IIOMCIL\H .JIHH8MHOrO M8CCHB8 cJ?oTOIIpHeM-

HHKOBIUIKOB B BH;n;e CBeTO-qyBCTBIITe.JI:DEOrO perHCTpa C rrepeHOCOM 38p.H

;n;a /2I/. Kax{,Il;biM perncTp M01K8T co;n;ep;wT:n, Harrpi:IMep, I28 s.JieMeHTOB 

- H'IeeK. Y1CIIO.JI:D3YH Bcero TpH T8KHX perHCTpa, MOX\HO 38XB8THT:D Bee 
I 

B03MOJKHnre yr.JIH lf . Mer,{;n;y II.JIOCKOC'l :om 9-9 :u II.JIOcKocrr:nro, r;n;e pac-

rro.JimrceHnr Tp1ii per:vrcTpa c rrepeHocoM :: ap.H.n;a, pacrro.JiomeHH He ITOI{838H

HH8 Ha FMc. 5 CBeTOBO;IJ;bi, rrepeHOCmn:vrE H300p8iKeHH8 KO.JI:DIJ;a B II.JIOCKOC-
/ 

TIT 9-9 B II306paJI\8HJ:I8 UieCTHyrO.JI:DHHI:a. ~;n:ec:n T8KJKe J:ICIT0.}1:030B8HO TO, 

'ITO QJYp:De-o6pa 3 IIp5IMOrO C.Jie;n;a III\18e'J' ~Be B8TBH, paCIIO.JIOJKeHHHe CIDJJ-
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M8TpHliHO ITO 008 CTOpOHH OT OIITHli8CK1)M OCI1 ycTpOHCTB8, 11 II08TOMY 

Opi18HT8D;IDO C.JI8,Il;8 MOJKHO YCT8HOBHT:O 11') JTIOOOH I13 HHX. 

JT.MaMeTp rrorrepeliHoro celieHHR: .Jia 3epa B o6JiaCTH ~JOT08IVIY.JI:OCHM 

p8B8H 0, 4 L'JM, a Q;laKyCH08 pa CC'l'OR:HI18 .JIHH3H rrpeoopa 30B8HI1R: <J?yp:oe 

paBHO 300 ~!1Tv1 ,IJ;.JIR: C.JIY'I8R: KO.JIJI:¥Il'v1HpOB8 -IHOrO IIy-g:Ka CB8T8 OT .JI838p8. 

Ha PHc. 6 rrpnBe.n;eH o,n;HH H3 BapJiElHTOB BpeMeHHofi .n;narpaMMH pa

OOTH perncTpOB c rrepeHocoM 38pR;IJ;a. Jpe.n;rro.JiaraeTcR, liTO cpe.n;Hee 
...., 

Bper,1R: IIp801IB8HHR C.JI8,Il;8 li8CTHlJ!_,r B 00 JI8CTH rryliK8 CB8T8 p8BHO 2 • 10-0 

C, liTO COOTB8TCTBY8T .JIIIH8MHOIJ CKOpO::;TH rrepel.18Il\8HIIR: R:,I1;8pHOM QJOT0-

8MY.JI:OCHH, paBHoiJ 20 cM/ c. IIpo,n;oJDKI1T8.JI:OHOcT:o TBKTa CliHTLIBBHHR: paB

Ha 4-Io-4 
c, a liMc.Jio TaKTOB cliHTHBaHIIR: BLiopaHo paBHHL1 5. 8To c.n;e

.JiaHo ,n;.JIR: Toro, liT06:H no Be.'IIIliHHe c:vrrHaJia Ha per:;;wTpax c rrepmrocm.J 

38pR:Jr.8 YCT8HOBI1T:O KOOp,Il;HHBTY U8HTp8 C.JI8,JJ.8 C TOliHOCT:OID, COCT8B.JIHID

U\YIO ,IJ;O.JIIO OT ,IJ;Hm,18Tpa IIOII8p8lii-WrO C8li8HIIH rry-g:Ka CB8T8, H8IIpHM8p, 

+0, 05 rJr.:J. II pH Tai\TOBoil liBCTOTe paoo'nr perHc':L'poB c rrepeHocoM 3apH,rr,a 

5 m:o; Bp8MR: CliHTI:IB8HHR: BC8X 128 Hli88K COCT8BJTT 2:5·10-5 
C. ,fl,.mr-

T8.JI:OHO C T:O T8E T8 0 C T8HOBKI1, IIp8,JJ.H8 3H8li8HHOrO ,Il;.JIR: 38IIHCJii ,IT,8HHHX, 
_? 

BH6paHa paBr-rofJ I· IO ·" c, a cpe.rr.Hee liiiC.JIO ocTaHOBOK paBHO 3. IIpo-

,n;o.JI:;:mTeJ:r:onocT:o T8I~T8 COOpa I1 ,n;pyrYIY BCIIOL10r8T8.JI:OHHX OII8p8II;HH ITpii-
,--

HHT8 paBHOM 4,5·10-0 
c. 

0CHOBHH8 X8p8KT8piiCTHKH 8BTOii1c TII3HpOB8HHOU CHCT8LlH IIpOCMOTpa 

.8)];8pHOli ~JOTOmW.JI:OCHH 1Ir.l8IO'l' C.JI8,Ily10Il\Il 8 3H8li8EHH: 

I) IUHpHHa rro.JiocLI rrpocMoTpa- C,4 MM; 

2) CIWpOCT:O IIpOCMOTpa R:,rr,epi-IOM 00T08~~W.JI:OCm1 ITO IIJIOII\8,IT,I1 -
') 

0, 8 CM'"/c; 

3) IIOJIH8R: IIpOH3BO,UHT8JI:OHOCT:O C 83 y-qeTa Bp8M8HH, H,Uyu~ero H8 

BcrroMoraTeJI:oHHe orrepan.nn, paBHB 50 0oTOIIJiaCTHHKaM pa3MepoM IOx20 

cM
2 

38 pa60lfiJI8 cr,1e:r:ry; 
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4) T80p8TIFI8CR85I ,QU8HI-t8 B1Uirp:bTIII8 t1'YP:b8-Mill-tpOCROIT8 ITO cpaBI-Ie

HIDO C pyCIH1U.,1 ITpOCMOTpOM B 06LICIHOM L'H11(p0CROIT8 COCT8B.JIH8T 01-W.JIO • 

2·ID4:I. 
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<;D8llAH, 1972, T. 3, Bbiii. 3, c. 721. 

15. B.M.Be;J;epHnKoB n ;J;p. KHHO~IOpMH. I1peUJZf3HOHHHM ~oTorrocTpOHTeJIL 

)J;JIH CHHT83B OIITH1I8CKHX 8JI8M8HT)B. I1H:-T BBTOIVJ. H 8JI8KTpOM8TpHH 

CO AH CCCP, IIperrpHHT J) 93, 198J, HoBoc:rroi1pcK. 

16. JI.M. Copmw. YcTpoi1cTBO )J;JIH aBTOL1BTHCiecKoro H3I'v1epeHMH yrJIOBHX 

pa CIIp8)J;8JI8HHM 0Tp83KOB IIpHMbiX Jili.IIDIM B IIJIOCKOCTM. 

A.c. n 300849, 1971, EIOJIJI. J{g 13~ c. 196. 

17. JI.M.Copmw. YcTpoi1cTBO )J;JIH aB'IOMBTWiecKoro MsMepeHnH yrJIOBHX 

pacrrpe)J;8JI8HHM 0Tp83KOB IIp.ffiv'JHX JIIIHJiiM B IIJIOCIWCTII. 

A. c. y, 300850, 1971, EIOJIJI. Jrg I 3,. c. 19?. 

18. JI. M. Copmw. llpHivreHeHHe roJiorp~: Q)I1M B (DMs:vn\e BHCOKMX 8Hepr:rr:0. 

illoLIA.H, 1972, T. 3, BUII. 3, C. 72~:. 

19. M.BopH, 3.BoJILCp. OcHOBH orrT:vrm~. "HaYKa", M., 1970. 

20. r. BBH )];8 XIOJICT. PacceHH:vre CBCTB MBJIHMH 'IBCTIJJJ;BMM • .Vill.JI, M.' 

1961. 

21. JI. M. Copmw. IIp:rroopH c rrepeHocoM sapH)J;a rr MX rrpm.1eHeHMe B ~M

smte. ill8llA51, 1979, T.IO, BHII.[), c.I038+I074. 

22. JI.M. CopoKo'. Crroco6 rrpocMOTpa JmepHOM CDoT08l\'IYJILCMH. 

A.c. J& 708807, c rrpMoprrTeToiVJ D3.04.7&. 1981, EIOJL7l.N!11, c.265. 
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fTic.I CX8M8 OITTH~8CROro MHRpOCROITE, HCITO~n3Y8MOrO ITpH HCC~8~0-
B8HHH 8~8M8HT8pH1IX ~BCTlll.X ClJCT08MJ~CHOHHbiM M8TO,II;OM: 
I - ~aMrra HaRa~HBaHHH, 2 - c~ofi R~epHoil CIJoT08~~~ncHH, 
3 - ~sa-RO.JI.JIID\18 Top, 4 - rrc,~eBaR ~naclJparMa , 5 - sepRa~o, 
6 - arrepTypHaR ;rr,HaclJparMa, 7- RO~~eHcop, 8 - c~e~ ~acTHIJPI, 
9 - MHHMOe :Ksoc5pmKeHHe c~e~E ~acTlll.XH, IO - oc5'beRTHB, 
II - ORY~RP, I2 - Tyrfyc MHKJlOCRorra, I3 - .II;eilcTBHT8~nH08 
Hsoc5pmKeHHe c~e~a ~acTI1IJPI, 14 - r~as Hac5mo~aTeM, A - TO~
Ra sa;rr,Hero ~KJca oc5'b8RTHB8, B- To~a rrepe~Hero ~oRyca 

ORy~a. 
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PHc. 2 Yrrpou~ei-rHaH cxer.,m Ha6mo.IJ;eHHH cJie,JJ;a -qacTliiiJ;bi B H,IJ;epHoil QJOT0-

8MY~Il:OCHH rrpYI l10r.10!.UU OITTH'I8C::wro MUKpOCKon:a: 

I - HCTOqHI1K CB8T8, 2 - KOH,J;8HCOp CB8T8, 3 - CJIOM H,IJ;8pHoi1 

(f}OT08TvyYJI:DCYIYI, 4 - 06'J::>8KTIIB, 5 - ,Il;8MCTBIIT8JI:OH08 H306paJI~e:HI,Y8 
sepeH cepe6pa, JI8JK.8ll\HX B 38F1T:pHXOB8HH0r!1 CJI08 0oT08MyJI:OCilli. 
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Plic. 3 IIocJie.n;oBaTeJILHHe (ba3H rrpeB:)8Il\8Hli.H rrpocTetrrne11 II306pmKaK11.1ei1 

CJ1C'l'8MH B OITTWI8CRYiil CQI1.}ILT'? IT}JOCTp8HCTB8HHbiX ti8CTOT ITpii 

ROrepeHTHOM OCB8]__[(8HHH. 
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FMc. 4 Cxel\m t])yp:ne-MMKpocKorra )J;JIH H,IJ;epHOM g)oT08MyJI:ncun:: 

I - HCTOCJ:HIIK KOrepeHTHOrO CB8T8 (JI838p); 2 - Jll1H38 rrpeOC)

p830B8HliH Cl~:se; 3 - CJIOll H)J;8pHOM Q)OT03TvTJTJI:DCHH, 4 - IIJIOC

KOCT:S rrpocTp8HCTB8HHHX -qac~'OT, M - ~.Jacim, rrepeKpbiBaiOma.rr 

IIpill\10H rryCJ:OI-1: CB8T8; 5 - II300p8JK8:0IU8H .ill:IH38; 6 - 0CJ:II1I~8HH1Iii 

OT rrpm.10r0 II'JliK8 CB8T8 ~)ypJ,8-:-0clp8 3 CJI8));8 CJ:8 CTJ!:r:IJ;bi E CJI08 

H)J;8pHOf1 QOT08I:.JYJI:DCHII. 



PHc. 5 llpnm:.:J;I,HII18JI:OH8.8: CX8M8 8BTOrvm Tli8HpOB8HHOM CHCT8MH IIpOCMOTpa 

H,I1;8pHOM ClJOT08MY.JI:OCHH H8 OCHOBe 0yp:oe-MHKpOCI-WII8: 

I - KO.JIJIHMlipOBBHHHM rryqoK CB8T8 OT .JI88epa, 2 - .JIHH88 rrpe

o6p880B8HliH (Dyp:oe, 3 - CT8J\JIHHH8.8: II.JIBCTHHIW, 4 - C.JIOJ1 

H,rr,epHOM QJOTO 8MJT.7I:OCHH, 5 - HpHMOJIIIH8MI-IbiM C.JI8,If,, U,IJ;yl.UliM rrep

II8H,UI11-ty.JI.HpHO II.JIOCKOCTM 'l18p'~81K8, 6 - ITOr.JIOil\BIOil\MM 8Kp8H, 

7 - cclJepH118CK8H ro.,,'rrorparviTv'l8 COr.JIBCOBBHHHX c)UI:OTJJOB, 8 - KO

HM'l18CK08 88pK8.JIO, 9 li 9' - ,UB8 IIHTH8 OT ITpHMOrO C.JI8,U8 liBC

TillijJ 5, IO - g)oTorrpHeNJHIIKM B BH,ne cBeTOLfYBCTBHTe.JI:oHoro pe

rncTpa c rrepeHocoM sapMa. 
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PMc.6 BapHaHT BpeMeHHoti ,nHarpaMMli pac5oTH perHcTpOB c rrepeHocoM 
38p.H,I1;8. CM. 00'1HCH8HHH B TEHWT8. 


