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!H. 

~epeHKOBCKHH C'I~T'IHK 'ISCTHU, npeAH83HS'IeHHhlH AnR H3MepeHHR cneKT

pa CKOpOCTefi KOnnHMHpOBSHHhlX 'ISCTHU/ 1/, COCTOHT H3 UHnHHApH'IeCKOro pa

AHSTOpa, UHnHHApH'IeCKoro aepKana, nOABH)I(HOA AHa<flparMbl H ABYX <floTOYM

HO>KHTeneA. ~aCTHUbi, npOXOARIUHe qepea paAHSTOp no OCH CHMMeTpHH, HCnyc

KSIOT KOHYC nyqeA, KOTOpbi.e <floKyCHpyiOTCR B TO'IKY Ha Bb!XOAHOA c<flepH'IeCK'oA 

·nOBepXHOCTH. UnnHHAPH'IeCKOe 3epKano OTpa)l(aeT ny'IH, CXOARIUHecg B KOnbUO 

Ha ero BHyTpeHHeA noBepXIIOCTH, B TO'IKY, pacnonO)I(eHHyiO Ha OCHo CHCTeMa 

CBeTOC6opa COCTOHT H3 nOABH)I(HOH AHa<flparMbi· H CBeTOAenHTe"!R• Bni6op yrna 
j 

HCnyCKSHHR qepeHKOBCKOrO H3ny'leHHR, perHCTpHpyeMOrO CHCTeMOH1 OCyiUeCT-

BnRIOT nyT~M nepeMeiUeHHR AHaljlparMbl H ljJOTOYMHO)I(HTeneA BAOnh OCH AeTeK

TOpa. llBa ljJOTOYMHO)I(HTeng BKniO'IeHbl B CXeMy COBnaAeHHlf, 6narOA8pR 'leMy. 

nOASBnReTCR aljlljleKT IUYMOB, HeKoppenHpOB8HHbiX BO. BpeMeHHo 

0CHOBHBR TpyAHOCTb,. C KOTopofi BCTpe'laeTCR 9KCnepHMeHT8TOp npH pa-

6oTe C 'lepeHKOBCKHM C'I~T'IHKOM, 9TO -· Manag HHTeHCHBHOCTb aany'leHHRt 

COCTaBnRIOIUSR .no nOpMKY BenH'IHHbl "'100 qiOTOHOB Ha 1 ~M nyTH OAH038-

PSIJlHOH qacTHUbi. noaToMy o6bi'IHO. ruyMbi ljloToyMHO.)I{HTeng cpaBHHMbi no nopRA

Ky BenH'IHHbl C HMnynbCOM OT 'lepeHKOBCKOrO H3ny'leHHRo C yBenH'IeHHeM. Ton- . 

IUHHbl paAHSTOpa aMnnnTyAa HMnynbca qepeHKOBCKOro H3ny'leHHR B03p8CTaeT, 

· OAHBKO, OAHOBpeMeHHO YXYAIUSeTCR paaperuaroruag cnoco6HOCTb AH¢¢epeHUH

anbHOrO·C'I~T'IHK8o 

BpeAHOe BnHRHHe my MOB <floTOYMHOXCHTeng RBnReTCR. OCHOBHbiM npengT.;. 

CTBHeM npH Ha6niOAeHHH O'leHb peAKHX npoUeCCOB. C Apyrolf. CTOpOHbi, KpOMe 

HeKOppenHpOBSHHbiX lllyMOBbiX HMnynbCOB cyrueCTByiOT T8K)I(e Apyrne. npHtiHHbl .. 
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nos:mneHHSI «PoHOBhiX oTctt~TPB ctt~TttHKa, TaK, aanpn:Mep, «PnantteCKHii «Poa 

MOlKeT 6biTb o6paaoBaH nolKHhiMH CHI'HanaMH Ha Bhrxo.ne .rtByx «iJoToyMHOlKH

'i'ene:il:, KOI'.rta npOHCXOAHT OAHOBpeMeHHOe, KOppenHpOB8HHOe BhiOHB8HHe «1JoTo-

9Jl€KTpOHOB c «lJoToKaTo.rtoB o6onx «lJoToyMHOlKHTene:il:, AI'eHTOM TaKOI'O npouecca .. . 
MOlKeT 6hiTb npoan:Karomee n:anytteime, ITpn BhiCOKOM ypoBHe nocne.nHei'o Ko-

nn:qecTao nolKHhiX CHI'HanoB T8KOil: npn:pO.rthi MOlKeT CT8Tb He.rtony~THMO 6onb-. . 
WHM, Ecnn: HHHUHHpyromee npOHHK8IOIUee n:anyqean:e COCTOHT TOnbKO H3 aa-

pSI>KeHHhiX 'l8CTHU 0 TO npHMeHeHn:e CHCT9Mhi CUHHTHn~SIUHOHHhiX C'l~T'IHKOB1 
BKJIIO'!eliHhiX Ha aHTHOOBna.neHn:SI c ttepeHKOBCKHM C'!~T'IHKOM, noaBonSieT can:-

3HTb TaKoil: 4Joa, OnaaKo, ecnn: sTo raMMa-KBaHThr n:nn aeil:TpOHhr, To no.no6HaSI 

Mepa OK83biB8eTCSI M8Jl0 slf>«lJeKTHBHO:il:, 

Tonmn:Ha · pa.nn:aTopa 'n: pasMep .nna«lJpai'Mhr cBeToco6nparomeii cn:cTeMhr 

Bhron:paro-x:cSI- c y'I~ToM onTHManbHoil: paapewarome:il: cnoco6HoCTH qepeHKOB-

CKoro C'I~T'IHKa, ITocne.rtHSISI sa.naeTCSI TaKn:Mn: «lJnanqecKHMH npoueccaMn._ KaK 

OUTH'!eCK8S!> .rtHcnepCHSI, TOPMOlKeHn:e '!8CTHUhi H MHOI'OKP8THOe P8CCeSIHHe '!8C
- /2/ THUhi. , .•. 

. K noBhrweanro HHTeHCHBHOCTn: ttepeHKOBCKoro n:snytteHHSI :ae.nyT · KaK 

yBenn:tteHne TonmHHhl pannaTopa, TaK n: pacwnpeane-yrna saxBaTa CBeToco6n:-. . ~ . . 
parome:il: cncTeMhr. Ho o.rtHOBpeMeHHo c ·aTn:M TepSieTcSI paspewaroruaSI cnoco6-

. HOCTb, I1Hatte I'OBOpSI, nro6aSI onepaUHSI, npn:BOASIIU8SI K yBeJIH'leHHIO HHTeHCHB

HOCTH '!epeHKOBCKOI'O HSnytteliHSI, KOTOpoe AOCTHI'89T «lJoTOYMliOlKHTene:H, CO

npoBOlK.rtaeTCSI yxy.nweaneM paapewaromeii: cnoco6HoCTH c;:'I~T'IHKa. MelKny TeM, 

UOBbiWean:e HliTeHCHBHOCTH ttepeHKOBCKOI'O H3JiytteHHSI0 KOTOpoe OAHOBpeMeHHO 

.naeT 6onbwn:e aMnnn:Ty.rthi sneKTpHtteCKHX HMnynhCOB aa Bhrxo.ne «lJoToyMHo

lKHTeneii:, aecbMa lKenaTenbHO .rtnSI sKcnepnMeHTaTopa, nocKonhKY c nx poe

ToM s«lJ«lJeKThi wyMOB n: «lJnsnttecKoro 4Joaa ocna6eBaroT. 

Hannuo .rtBa B38HMHO n:cKnroqaiomn:x «lJaKTopa: '!eM 6onbwe CBeTa ncnonb

syeTCSI B C'I~T'IHKe, TeM xylKe ero paapewaroruaSI cnoco6aocTb. 

§2. 

Onn:CbiBaeMbiii: HHlKe ttepeHKOBCKHii C'l~T'IHK ttaCTHU, «lJyHKUHOHHPYIOIUHii 
' ~ . . 

rio' CXeMe. Tpa.rtHUHOHHOI'O .rtn:«lJ«1JepeHUH8JlbHOI'O OT6opa _ttepeHKOBCKOI'O ~3Jlytte-
HHSI no yrny; nosBonSieT npn npottnx paBHhrx ycnoBn:Slx .nononHHTe1Ihao ocna-

6n:Tb s~eKThi ruyMOB H «lJnanttecKoro «Poaa «iJoToyMHO:lKHTeneii. A HMeHao, 
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paspa60T8HHbiii: 'leJ;leHKOBCKH: 

38TeJ1SlMH! 

1) cymecTBeHHo 6onee : 

COB H8 BhiXO.rte K8lK,1lOI'O H3 . q 
CUOCOOHOCTH C'I~T'IHK8 no yr. 

2) B38HMHhiM raweHHel 

n:any'leHneM nnn:. HHbrt.m are it~ 

HOB B «lJoTOyMHOlKHTene; 

3) yny'IWeHHhiM no CpaE 

COOTHOWeHH9M,'IHCJ18 UOJ1e3H 

· · .rteHHe pe.rtKHX co6biTHii:, 

Bee 9TH CBOii:CTBa ~epe 
~' - ' 

onHoponHoro unnHH.rtpH'IeCKor 

pa 'lepeHKOBCKOe n:any'leHHe : 

HOi!: MHOI'OSJieMeHTHOii: CHCTe~ 

HhiX sepKan • 

'L{To6hl UOSICHHTb H.rteiO, 

CKOI'O C'I~T'IHK8 1 paCCMOTpH 

BMecTo unnnHnpn:'lecKoro s< 

J19TBOpHIOIUee H9KOTOpbiM yc. 

sepKana H ero nonolKeHn:e T. 

ns Topua pa.nHaTopa, «PoKycn: 

coana.naeT c nnocKOCTbiO Bh: 

nanaeT Ha cBeToco6nparomee 

~aTeng, Ha pnc. 1 .rtaHHoe n 

paspese cnnowHoii: nHHHeii. 

ITpe.rtCTaBHM Tenepb, ~ 

ocn, nepneH.rtHKyngpHoii: nno1 

Kpaii:Hee nonolKeHn:e, n: nf!THC 

Kano; pacnonolKe.HHoe Bhrwe 

pa6onn'leCKoe sepKano,. co6J 

o6na,naeT, eCT9CTB9HH00 Tp< 

p 8300'b9M UOBepXliOCT 

30H 0 YI'JIOBOii 38XB8T Kam.rtl 



ITPHMep, ¢H3Ht{9CKH~ ¢oH 

>IXO!le llBYX ¢oToyMHO:H<H

OBaHHOe Bbi6HBSHHe ¢oTo

AreHTOM TaKoro nponecca 

~ ypoaae nocnenaero Ko

cTaTb aenony~THMO 6onh

!. COCTOHT TOllbKO H3 sa

Hll~SIUHOHHbiX Ct{~Tt{HKOB, 

~TqHKOM0 fi03BOliSI9T CHH

r:m · aeil:TpOHbi, To nono6aa.st 

9TOC06HpaiOIUeil: . CHCT9Mbl 

'~ CttOC06HOCTH 'lepeHKOB

'i9CKHMH nponeccaMH KaK 

'OKPaTaoe oacce.staHe qac-

) HSnyqeHHSI :BellyT ·KaK 

yrna 38XBaTa CB9TOC06H

CSI paapemaroma.st cnoco6-

'K yaenHqeHHIO HHT9HCHB

:T '¢oTOYMHO:H<HTenett, co

rH <?'~~T'IHKa. Mex<ny TeM, 

H, KOTOpoe OllHOBpeMeHHO 

)B Ha Bb!X01l9 ¢oTOYMHO

Ja, nOCKOllbKY C HX poe-

~lOT,. 

~M 6onhme.caeTa Hcnonh

>Co6aocTb, 

:tCTHU, ¢yaKnHOHHpyiOmati 

l _qepeaKoacKoro·f!anyqe

:.stx llOfiOliHHTenhHO ocna

~HO:H<HTelleti, A HMeHHo, 

l 
l 

pa3pa6oTaHHbiH qe.i?eHKOBCKHH Ct{~Tt{HK XapaKTepasyeTCSI Cll91lYlOIUHMH noKa-

3aTeliSIMH: 

1) cymeCTBeHHO 6onee BbiCOKOil: CKOpOCTbiO cq~Ta qepeHKOBCKHX HMnynb

COB aa Bl>Ixone Ka:H<noro H3 ¢oTOYMHO:H<iiTeneA - 6ea yxynmeHHSI paapemaromeil: 

cnoco6aocTH cq~TqHKa no yrny; 

2) B38HMHbiM rameHH9M ¢H 3HqeCKOro ¢oRa, Bbi3B8HHOrO npOHHK810IUHM 

H3nyqeHH9M HliH HHbiMH areHT8MH KOppenHpOB8HHOro Bblpb!B8HHSI lfloT03ll9KTpo

HOB B !floTOYMHO:H<HTene; 

3) ynyqmeHHbiM no cpaaHeHHIO c TpanHUHOHHl>IM qepeHKOBCKHM cq~TqHKOM 

COOTHOlli9HH9M t{HClla nolle3HbiX H !floHOBb!X HMnynhCOB0 06llerqaiOIUHM H86lii0-

1l9HH9 pellKHX co6l>ITHil:. 

Bee aTK caoil:cTaa qepeHKOBCKoro cq~TqHKa llOCTHraiOTCSI nyTeM saMeHbi 

OllHOPOllHOrO UHliHHllPHqeCKOrO sepKana, HanpaBliSIIOIUero B CHCTeMy CB9TOC6o-

pa qepeHKOBCKOe HSnyqeHHe B Y3KOM HHTepaane yrna /l8 reTeporea-

HOH MHOroalleMeHTHO:li: CHCTeMOil:, COCTOSIIUeil: H3 M H938BHCHMb!X aneMeHTap

Hb!X sepKan. 

t{To6b! nOSICHHTb H]leiO, lle:H<aiUyiO B OCHOBe paspa6oTaHHOrO qe'peHKOB

CKOro Ct{~Tt{HK8 0 paCCMOTpHM Cll91lYIOIUYIO BCnOMOf,8T9llbHylO KOHCTpyKU~IO~ 

BM:eoTo UHliHHllpHqecKoro sepKana B03bM~M napa6onHqecKoe sepKano, YJIOB

neTaopstiOmee HeKoTopbiM ycnoBH.stM. A HMeaao, !floKycaoe paccTOSIHHe aToro 

sepKana H ero nono:H<eHHe TaKOBbi, qTo qepeHKOBCKoe asnyqeaHe, Bbimenmee 

H3 TOpna panHaTopa, !floKycapyeTCSI B n.stTHO B nliOCKOCTH, KOTOpag npHMep~O 

coananaeT c nnocKOCTbiO BbiXOllHoro Topna panaaTopa. CaeToaoe nstTHO no

nanaeT aa caeToco6HpaiOmee sepKano, pacnono:H<eaaoe aecKollbKO HH:H<e Hsny

~aTeng. Ha pHc. 1 naaaoe nono)!{eHHe napa6onaqecKoro sepKana noKasaao a 

paspese CnliOlliHOil: liHHHe:li:, 

DpencTaBHM Tenepb, qTo napa6onaqecKoe sepKano noa~payTo aoKpyr 

OCR, nepneHllHKYllstpHOil: nliOCKOCTH qepTe:H<a TaK 0 t{TO OHO 38HHM89T npyroe 

Kpail:aee nono:H<eaHe, H nstTHO caeTa Hll~T ao aTopoe caeToco6aparomee sep

Kano; pacnOliO:H<9HHOe Bbllli9 HSnyqaTeliSI {Ha pHC, 1 nyHKTHpHaSI KpHBaSI), Tia

pa60l1Ht{eCK09 sepKano, co6apa10mee caeT a mapoKoM HHTepaane yrnoa, ae 

o6nanaeT, ecTecTaeaHo, Tpe6yeMo:ll: paspemaiOmeil: cnoco~HOCThiO no yrny; · 

Paso6'beM noaepxHocTb napa6onaqecKoro sepKana Ha M KOnhneal>IX 

30H 0 yrnoBO~ 38XBaT K8:H<1l0H H3 KOTOpb!X paaeH OfiTHM8llbHOMY yrnoaOMY 
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P.1:1c. 1: CxeMa, noscasiOmas pa6oTy cpoKyc.l:lpyiOIIIero aepKana B JlByx Kpail:H.I:IX 

IIOnO)KelJ.I:ISIX (eM. TeKCT) • 
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\1 
i) 

paapemea.1:110 11 (} C'leT'l 

T.I:ITb aTy BCIIOMOI'aTenbHY 

KaK .1:13BeCTHo, Mynb 

KOTOpaSI COJlep)I{.I:IT BCei'O C 

.1:1HcpOpM8U.I:ISI1 pei'.I:ICTp.l:lpy~l 

aanpHMep, nocTynaeT OT. · 

nneKCHOCTb 03H8'1aeT 1 'IT( 

8KTbl IlpOXOli<JleH.1:15I, '18CT.I:Ill 

poK.I:Iil: Jl.l:lanaaoa yrnoBo'3a 

co6oil: Jl8HHbie 1 OTHOCSIIII.I:IE 

r;aeTCSI C IIOMOrUbiO 6.1:1Ha,I: 

B8p.1:18HT - .I:ICIIOnb30B8H.I:I 

g (i) (i = 1 ,2, .•. ,M) , o6naJlaK 

nocneJlOBa TenbHOCTb g ( i) 

T.l:l 1 .1:1 cpyHKU.I:ISI 8BTOK0ppen 

g(i) *g(i+k)=(M'-l 

l.JT06bi BbiiiOnH.I:ITb 9TH yc 

g (I) naoMopcpaoil: cTpoKe 

. pa. HanpnMep, np.1:1 'l.l:lcne 

g ( i) HMeeT BHJl 

+l,+l,-l;+l,+l 

Ha p.1:1c~ 2 .1:1306pa)l{e, 

C'leT'I.I:IK8o l.JaCT.I:IUa JlBll)l{e1 

. peHKOBCKOe .1:13ny'leH.I:Ie, B! 

poreaaoe napa6onn'lecKoe 

TapHbie aepKana. lllnpnaa 

IIIeHHIO C.I:ICTeMbl C y'leTO!I. 

H paCXOJlliMOCT.I:I IIY'IK8o 

3neMeHTapHbie KOnbi 

.1:1 Jlep)I{8TC5I BO B38.1:1MHO II 



Ie~o aepKana B nByx Kpai!:aux ~ 
' ...... 

paapemeHHIO !J. (} cqeTqHKa. Tiocne aTo~o He npencTaBnneT Tpyna npeapa-

THTb 9TY BCITOMO~aTeJibHYlO KOHCTpyKUHlO B MYJibTHITJieKCHylO CUCTeMy, 

KaK U3BeCTH01 MyJibTUnne.KCHOH CUCTeMOH H83biBaeTCR TaKaSI cuc:eMa, 

KoTopan conepNmT Bce~o onuH KaHan cBnau u onuH npueMHUK uHcpopMauuu, Ho. 

UHcpOpMaUUR1 pe~UCTpupyeMaSI nplieMHUKOM, UMeeT MHO~OK8H8JibHYlO npupony, 

HanpuMep, nocTynaeT oT HeCKOJibKUX naTquKoB. B naHHOM cnyqae MYJibTU

nneKCHOCTb 03HaqaeT, qTo ciJr;>TOYMHO)KUTeJib CoCqHTbiBaeT onHOBpeMeHHO BCe 

aKTbi npoxo)KneauSI qacTuu, qepeHKOBCKoe uanyqeHue KoTopbix.nonanaeT B mH

poKufi nuana30H y~JIOB, 3anaqa COCTC?UT B. TOM 1 qTOObl He nepenyTaTb Me)Kny 

co6ofi naHHhie 1 OTHOCSIUlUeCSI K paanuqHb!M UHTepBaJiaM Y~JIOB, 3To noCTU

~aeTCSI c noMOlllblO 6uHapHo~o MYJibTunneKCHO~o KonupoBaHuSI. Hannyqruufi 

BapnaHT - ncnonhSOBaHue nceBnocnyqafiHofi nocnenoBaTenbHOCTH queen 

g (i) (i = 1,2, ... ,M} , o6nana10mux xopomuMu KoppenSIUUOHHhiMU cBoi!:CTBaMu. TaK, 

nocnenoBaTenbHOCTb g(i} o6nanaeT cBoi!:cTBOM uuKnuqecKoi!: opTo~oaanbaoc

Tu, U cpyHKUHSI 8BTOKOppeJISIUHH paBH8 

g ( i} * g ( i + k} = ( M'+ 1} 8 ( k}- 1. 
(1) 

.. 
T.ITOObl BbinOJIHHTb 9TH YCJIOBUSI1 nocTaToqHQ Bb!OpaTb nocnenoBaTeJibHOCTb 

g ( i} U30MOpcpHOH CTpOKe yceqeHHOi!: M8TpUUbl U3 CeMefiCTB8 MaTpUU .AilaMa-

pa, HanpuMep, npu qucne aneMeHTapHbiX aepKan M =11 nocnenoBaTenbHOCTb 

g ( i} uMeeT Bun 

+1,+1, -1, +1, +1, +1, -1' -1' -1 ~ +1,-1. (2) 

Ha puc. 2 uao6pa)KeHa nonHaSI cxeMa MYJibTunneKCHo~o qepeHKOBCKo~o 

cqeTqHKa. T.lacTnua nBu)KeTcSI B6nuau ocu UHnuHnpuqecKo~o panna'Topa 1. 'LJ:e-

. pe.HKoBcKoe uanyqeHue, Bblmenmee us Topua panuaTopa, nonanaeT aa ~eTe

po~eaHoe napa6onnqecKoe aepKano 2, paapeaaHnoe Ha KOJibUeBbie aneMeH-. 

TapHbie sepKana. lllupuHa KOJibUa OTBeqaeT onTUMaJibHOMy y~noBOMY paape

meHHIO CUCTeMl>I C yqeTOM TOJIUlUHl>I MaTepnana pannaTopa, copTa qaCTHUl>I 

u pacxonuMoCTH nyqKa. 

3neMeHTapHbie KOnhueo6paaHhie sepKana pacnono)KeHbi KOHUeHTpnqecKu 

H nep)K8TCSI BO B38HMHO nepneanUKynnpHb!X ,OCSIX KaqaHUR (puc, 3) T8K1 'ITO 
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Pnc, 2, CxeMa Myn&THnneKcaoro 'lepeHKOBCKoro c'l{lT'IHKa c reTeporeaaoa 
cncTeMoll: Kon&neo6pa3HbiX aepKan, 1 - paAHaTop, 2 - reTeporeHHbie Kon&ne- · 

o6pa3Hble 3epKana1 3 - OCb KS'ISHHSI (eM, TeKCT ), 
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'l 
·'\.·' 

' 

T 
l 

!. 
' 

KB)K.ctOe aneMeHTapaoe aepKan 

KpafiHHX nonO)K9HHH1 ITOBOpB'IE 

'IBHH.H, Ka)K.ctOe H3 aneMeHTapJ 

CB9TOC06Hp8IOIUHX 39pKan 4 .1 

CB9T B .ctBYX COCe.ctHHX 39pKanl 

B .ctpyra no rny6nne H nononH! 

KanbHbie noBepxaocl-n~ CBe'toc 

CB9T B. COOTB9TCTBYIOIUH9 CBe~ 

KOTOpb!X. B 06IUeM cnyqae COC1 

TOYMHO)KHTeneit 10 H 11, Beer 
' ' . ~ ... 

H3MepeHH.H K APYI'OMy cpopMbl : 

nocnenoBaTenbHOCTH qucen·(+l 

, ecnn npn nep'BoM H3MepeHHH 

KOAOM 

+ 1 I +I I -1 I .+ l I +"I I . + 1 

TO npH BTOpOM HSMepeHHH KOHl 

-1 I + l , + l, -1 I +I , + l 

lln.H BbmonHeHH.H onepau~ 

H3 OAHOI'O·Kpaitaero nonO)K9HH5 

npnBonoB, Ka)!(Abiit H3 HHX coc 
/ 

Bb!KniO'I9HHOM 9neKTpOMBI'HHT 

Kpaitaee nono)KeHne, a npn BKnJ 

Cq~T'IHK HMeeT n'Ba· BbiXI 

CHCT9Mbl 141 npyroit - OT Bep 

XOAbi BKniO'I9Hbl. B38HMHO B np01 

16 (pnc, 4), l13Mep.HeMOH BE 

~N(i) = N (I) -N (;). 
+ 

TaKHM o6paaoM,. cKopocTb C'IE:! 

nonO)KHTenbHbi91 TaK H OTpHU81 



!T'lHKS c reTeporeHHOA 
·- reTeporeHHbie KOllbUe- · 

K82Kil09 9Jl9M9HTapHoe aepKaJIO M02KeT H938BHCHMO 38HHM8Tb OllHO H3 ABYX 

KpaiiHHX ITOJI02K9HHH1 ITOBOpa'IHB8S!Cb Ha M8JlbiH YI'OJI .BOKpyi' CBOefi OCH Ka

'18HHSI, Ka2KJl09. H3 9JleMeHTapHb!X aepKaJI !floKyCHpyeT CBeT Ha. OAHO H3 ABYX 

CB9TOCOOHparomnx 3epKaJI 4 H 5 H938BHCHMO OT TOI'0 1 KYAS ¢oKycnpyeTCSI 

CBeT B ABYX COC9JlHHX aepKaJiaX, Bo3HHK8IDT JlBe B38HMHO npOHHKaromnx llPYI' 

B Jlpyi'a no I'JIYOHHe H JlOITOJIHSiromnx llPYI' llPYI'a B nnaHe I'eTepOI'9HHbie aep- . 

KaJibHbie noaepxaocTn, Cae1'oco6nparomne aepKana 4 n 5 aanpaBJISiroT aanee' 

CB9T B. COOTB8TCTByromne CBeTopei'UCTpHpyromne CHCT9Mbl 6 ll 7 1 K82Kil851 ll3 

KOTOpb!X, B oomeM CJly"'ae COCTOHT H3 CB9T0Jl9JIHT9JISI 8 H 9 H HeCKOJlbKHX !flo

TOyMH02KllT9Jl9ll 10 n ~ 1, Bcei'o JlenaroT M ~3MepeHnfi. Dpn 9TOM oT OllHOI'o 

H3MepeHUSI K Jlpyi'OMY ¢opMbl I'eTepoi'eHHbiX noaepXHOCTeil, COOTBeTCTayromnx 

nocneJlOBaTeJibHOCTH "'ncen ( + J) n (-1) , unKJIH'IeCKH MeHSIIDTCSI. HanpnMep, 

,ecnn npn nepBOM naMepeann aepKana o6paayroT penbe¢ B cooTBeTCTBnn c 

KOAOM 

+ l I+ l I _,I .+ l I +'I I + l I -l I _,I -l I + 1 I -l I (3) 

.. 
-11 +11'+11-11+11+11 +ll-11-11-11+1. (4) 

Jlng BbiiTOJIHeHHSI onepau~li nepe6poca K82KAOI'o 9JieMeHTapHOI'O aepKana 

H3 OllHOI'O · KpafiHei'O ITOJ102K9HiiSI B llPYI'Oe CJIY2KHT C!iCTeMa 9Jl9KTpOM8I'HHTHbiX 

npHBOJlOB, Ka2KJlbiii li3 HHX COCTOiiT H3 onopbl 12 H 9Jl8KTpoMai'HUTa 13, Dpn 
/ 

Bb!KJIID'I9HHOM 9JleKTpOM8I'HUTe 9Jl9M9HTapHOe aepKaJio 38HUMaeT BepXHee 

KpafiHee nonmKeHne, a npli aKnroqeHHOM - Hli2KHee KpafiHee·nono2KeHne (pnc.3). 

C'I~T'IHK llMeeT ll'Ba· BbiXOJla: OllHH - OT · Hll2KHefi Cl39TOpei'HCTpHpyromefi 

CUCTeMbi 14, APYI'Ofi - OT BepXl!efi caeTopei'UCTpnpyromeil CHCT8Mbl 15, B,bi

XOJlbl BKJIID'I9Hbl B381iMHO B ITpOTHBO!flaae C peaepCHBHbiM OHITOJIS!pHbiM C'I~T'IHKOM 

16 (puc, 4) • J1aMepSieMOfi B9JlH'IllHOfi SIBJISI9TCSI 8JII'eopan'IeCK851 pa3HOCTb 

L\N(i) = N (i) -N (i). 
+ (5) 

TaKHM o6pa30M, CKOpOCTb C'I~Ta TaKOH OHITOJIS!pHOH CHCTeMbl npHHUMaeT KSK 

ITOJI02KllT9JlbHbi9, TaK H OTpHUaTeJibHbl8 3H8'18HHSI, 

9 



',, 

Puc. 3, KoHCTpyKTHBHal!, CXeMa KpenneHHH KOn&ueo6pa3HblX aepKan 2 ~a o6-

meli OCU KS"l:SHUH 3, CneBa - BH.ll B nnaae, cnpaBa - paape3 B nnoCKOCTH 

, OCU KS"l:SHUH ( CM, TeKCT), , 
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Puc, 4: BnoK-cxeMa BK 

6upa!OWHX CUCTeM 6 H ' 

CUBHblM 6unonSipHbiM C"i 



ueo6pa3HbiX aepKan 2 Ha. 06-
~Ba ~ pa3pe3 B nnoCKOCTH 
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.N-(i.) 

® N-(i) 

Puc. 4: BnoK-C:XeMa BKmo'leHnst HMnyllbcoa, nocTynaromux OT ABYX cneToco-
6uparomux CHCTeM 6 H 71 'lepe3 CBeTOpei'HCTpHpyiOIUHe 6nOKH -14 H 15 C peaep
CHBHbiM 6unonstpHbiM C~~T'IHKOM 16, 

,!,. 



3~~9KT WyMa ~OTOyMHO*HTeng npH TaKOA norHKe HaonroQ9HHH noQaB

nseTCH nOTOMy, 'ITO WYM ~OTOYMHO*HTeng He 38KOQHpOBaH, H nocTynaeT 

npHMO B C'I~THOe yCTpOACTBO, B TO BpeMH KaK HCKOMag HH~OpMSUHH - yrnOBO~. 

pacnpeQeneHHe KBaHToB 'lepeHKOBCKoro Hsny<~eHHH - saKOltHposaaa, IToaToMy , 

OTCyTCTByeT M9TK80 KOTOpag YK83b1Bana Obi,. B KaKOA y'laCTOK ~rnosoro pac

npeQeneHHg nonaQaeT WYMOBOA HMnynbc, Ha CTaQHH BOCCTaHOBneHHH 9TOT 

HMnynbc wyMa KaK obi pasMa3biBaeTcs no seaMy aaonroQaeMoMy yrnos_oMy 

ltHanasoHy, ITocneQaee ilacTynaeT acneacTBHe w~poKononocaoA npHpOAbl KOAH.:. 

pyromeA nocneaoaaTe_nl:iaocTH 'IHceri g (I) • Be~ aTo npHBOAHT K ToMy, 'ITo 

a~~eKT wyMa C'I~T'IHKa ocnaoesaeT npHMepao a· V M pas, 

, 3~~eKT ~H3H'IaCKoro ~oHa, Korna no*Hble HMnynbCbl 8 oooHx ~OTOYMHo
*HTengx B03HHKaroT OQHOBpeMeHHO, nonHOCTbiD raCHT CaM ceog, 3To. npo

HCXOllHT nOTOMy, 'ITO BbiXOAbl OT ~OTOYMHO*HTeneA BKniD'I8Hbl B38HMHO B npo-o 

THBO~a3e c' oHnonspHbiM pesepCHBHbiM C'I~T'IHKOM ( CM, COOTHOW9HHe ( 5)), 

I13MepeHHb19 npOM9*YTO'IHb19 A8HHbl9 AH(I) nOABepraroT BOCCTa-

aasnaaaromeA oopa6oTKe nyT~M ocymecTsneHHs onepauHH KoppensuHH c no

cneaoaaTenbHOCThro <~Been g(i) (eM, Bblpa*eHHe (2)), CaoACTBO oopaTHMO 

BOCCTaHaBnHB8Tb HCXOAHYID HH~OpMallHID BhiTeKaeT H3 UHKnH'I9CKOA OpToro-

HanbHOCT~ nocneAOBaTenbHOCTH 'IHCen g (/) ( CM, BhiP8*9HHe ( 1)), 
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