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!HHOT8U'i.fl 

0ITBC8HH ycTpO~CTBO H rrpHH~IT ~e~CTBHH MHOrOK8HaHDHOn CHCTe~ 

me~eBoro CKaHHpoBaHIH B !pypDe-MHKpocKorre ~;:r ~epHon woToaMy~cHI, 

a T~e KoHcTpyK~H Mona[H co6Hparomero sepKana-KoH~eHcopa. Crro

co6HOCTL WYPDe-MHKpocKorr•~ no~qepK~aTD H coxpaHHTD B ROMITaKTHon 

!l>OpMe BHWOPMBUKID o rrp.HMO.IIIDieiHhiX KOHTypax arrepTyphi ~ eMoHe'!'pHpyeT

c;:r Ha rrpocTOM rrpHMepe. 
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I.~ B pa6oTux [I, 2 J orrHc&Hbl rrp:mn.uirr ,n;eficTBK.s 4;lyp~e
MKKpocRorra, a TaR~e pesyJr:&TaTH aRcrrepHMeHTOB no rrpoBepRe npHH~n 

,n;eHCTBHH wyp:oe-MHRpocRorra H Mo,n;e~pJIDmKX aRcrrepHMeHTOB Ha SBM. 

Eano OTMeqeHO, qTo H3-3a MaRHX pa3M8POB IIpOHB~eHHHX 38p8H cepe6-

pa ~epHOH woTOSMJAbCHH, ,n;HaMeTp RoTopax coHsMepHM c ~HHOH BO~HH 

cBeTa, rrpouecc l})opMHpoBaEH.fi RapTRHhl ,n;KwpaR~R ,n;e~eRoro ·rro~s B WY

pz,e-MHRpocRorre :KMeeT OCOC•eHHOCTR, ROTOpHe "WIJIIOCTpHpyeT pHC. I. 

fiyqoR CBeTa C ,n;~HHOH BOJIEhli A IIpOCB8qli!BaeT CIIJIOillHOH M8,IJ; B BR,n;e 

IIOJIOCRII illlllpli!HOH oL H ;I:;JIHHOH, paBHOfi ,IJ;HaMeTpy IIOIIepe~oro ceqe

BIH IIyqRa CBeTa J) . Tai( RaK d ~ ::{: , TO xapaRTepHJ:l.H yro.I ,IJ;JI

wpaRI.:(HH e , sa,n;aiOII.\HH ;}T'OJI rrepBOrO MHHHMyMa RapTHHbl ,n;Hwpa:KURB 

,n;~eRoro rro~s, ,n;ocTHraeT sHaqeHIR ~ I pa,n;HaH H 6oJiee. B cooTBeT

cTBin-r C rrpHHUJiiiiOJ.\l lW:pxrO<jJa KapTHHa ,IJ;HqJpa!W;[1H ,IJ;8JI8ROrO IIOJI.R qJOp.MK

pyeTCJI Ha RB83H~BH,IJ;pHqE:CKOH IIOBepXHOCTH, OC:O KOTOpOH COBIIa,n;aeT 

CO CH8,IJ;OM qacT~. KBa3Hl~HH,n;pKqecKaH IIOBepXHOCTL RacaeTCH IIJIOC

ROCTH IIpOCTpBHCTBeHHbiX qEtCTOT Ha JIHHHK, KOTOpaJI rrepeceRae'l' OnTH

qecRyiD OC:& WYP:08-MHRpOCROIIa. 

To, qrro WYP:&e-o6pa3 CJI8J]la IIIHpiDIOH d,......, .:::{ IIpOCTllpaeTC.R: BILJIOT:D 

.no yrJioB ,n;HwpaKUHH ,...., Tl( 2 , saTpy,n;H.s:eT woRyczpoBRY cBeT'a B rurr

HO MaJIHX pa3M8pOB. Peill~T! sTy sa,n;aqy IIpH IIOMOII.\H CKCT8Ma IDeJI8BOrO 

OIIpoca, paspa60T8HHOI B [3, 4] H8B03MO~O. Ilp111Dma B TOM, 'll'O aTa 

CHCT8M8 !IpHCIIOC06JieHa ,IJ;Jif.: 06pa60TKH CJI8,IJ;OB, illHpHHa KOTOpHX HaMHOro 

60~:0ill8 ,IJ;JIIDIH BOJIHH CBeTa, a xapaRTepHHH yron ,n;HwpaKUHH CBeTa 0~<1 

pa,n;Hflli. !'1M8HHO 3TO 06CTO.JlTeJI:OCTBO II03BOJI.R:8T HCIIO~b50B8TL WIOCKTd 

MHoroRaHaJI:&HHI ro~orp&WK~ecRHH w~:oTp~3]. ~T06H rrepeHTH B o6~acTL 
yr~OB ,n;HwpaRnlfH e "-' JLj z, WM:OTp rrpOCTpaHeTBeHHhlX qacTOT He06XO,IJ;H

MO H3rOTOBHT:O Ha RB83HoW8pHqecROH ITOBepXHOCTH, a 3TO C H8H36e~o

CT:OID rrpHBe,n;eT R oqeH:o 6o~:omHM pasMepaM JIHH3H o6paTHoro rrpeo6pasoBa

HKS ~yp:&e H C03,IJ;aCT ,n;pyrHe Tpy,n;HOCTH IIpHHuaiTH8JI:OHOrO H ROHCTpyRTHB

HOrO xapaRTepa. 
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B [1] OITHCBH O~HH IdS B8pH8HTOB MHOrORaHaH:&HO~ CHCTeMa me~eBOrO 
onpoca Ha ocHoBe ro~orp~~~ecKoro W~:LTpa Ha cWepM~ecKoH noBepXHoc 

u, KOTophill mmo~H.a:eT o,n;IIOBpeMeHHO WyHKIJ)!IO ~MHShi o6paTHoro npeo6pa 

soBaHBR ~yp:&e. O~HaKo pea.JIHSaJ.UII.H TaRoro BapHaHTa conpmKSHa -c 60J.t:& 

WHMH TSXHO~OrH~eCKMMX Tp~~HOCTHMH, a ra6apHThi H CTOHMOCTL BSCLMa 

BeJIHKK. 

l!T06hl COXpaHHT:& H8 BHCOKOM ypOBHe aqxpeKTMBHOCTL c6opa CBeTa, 

;n;HwparmpoBB.HHoro Ha npo.aB~eHHWC sepHax cepe6pa { d '::::/ A.) , KOHcrrp 

lUiiO meJie:BOrO OIIpOca WYP:&e-MHRpOCKOII8 He06XO)lHMO 1I3M8HHT:D IIpMHIJ;HIIH-

BJI:&HO. 

2. 3epKM:&HYi KOH~em:op CHCTSW IU3~8BOrO onpoca WYP:&e-MHKpOCKO-
~~~~~ ......__. 

na. OIIllCbiBaeMtiH· HIDKe sepKan:&Hl:l~ KOH~eHcop cmcTew me~eBoro onpoca ,..._,.... 

wyp:&e-MHKpocKona rrpe~cTaJm.a:eT co6o~ orrTH~ecKKfi a~eMeHT, KoTophli EH-

no~H.HeT o;n;HoBpeMeHHO WYilEUHJI MHoroKaHa~:DHoro ro~orpa~B-qecRoro co

rJiacoB&HHoro 4)M:LTpa [ ~ J , a TaiOKe JIHHsa o6paTHoro npeo6pasoBaHBJI 

~yp:&e. 3epKaJI:&HW1 KOH~eHc:op [ 5] npe~cTaBJI.a:eT co6oi WHrypy BPalleHli.R, 

OC.L CBMMeTpHH KOTOpOit COIIIIa,n:aeT C OIITH~eCKO:i OC:&ID WYP:&e-MHKpOCROD8, 

a ce~eHHe WHrypa BpameHJUE ~ocKocTLID, npoxo~sme~ ~epes onTM~ecKyro 

oc.L WYP.De-MHKpocKona, HME:eT BBJl aJI.JIHnca, o~HH Bs woKycoB Korroporo 

pacno~oJKeH B To~e nepece~eau Me~HaHHOM rurocKOCTH R;llepHo~ woTo-

8MYA.bCHB c onTB~ecRo~tioc:E.m WYP.De-MHKpocKona, a BTopo:K woKyc JieDT 

B Me;n;MaHHOH ~ocKoCTH Ha paccTO.RHHH R_ O'l' onrn~ecRoi! ocH wy-

p.De-MHRpocKona. IlpB aTOM ;n;HaMeTp woTonpHeMHHKOB "CL', pacno~oJKeHHHOC 

Bo BTopoM woRyce aMmnca, H liX rro~Hoe 'IDMO N cBRSaHbi c paccTo

.RHHeM R COOTHOWeHKeM Jt! 
) a_ 

K ~ 2 -~ 71 - /I/ 
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a sepKaJIE>HaR IIOBepXHOOT.b 06pameHa B OTOpOHy ®OT03MYJI:LCHJI. 

qT06H HOKJIID~TD BpeJJ:F.Oe JJ:S~OTBHS IIpRMOrO II~a OBSTa, a TaK*e 

oBeTa, .n;H®parHpoBaHHoro Fa MapKHpoBoqHoi! ceTKe :B .ffJl!SPHO~ woToaMyn

OHJI, Ha n;apaiiHH8X H Ha JJ:pyr:mx BKJIID'q9H11.RX, sepKaJIDHhiH KOHJJ:SHOOp HMe

ST Bhipe3 B BH.n;e Kpyra 0 Ii(SHTpOM, paOIIOJIOJK6HHbiM H8 OEJl'fHqeoKOi OCI 

WYPDe-MHKpocKorra. YroJI, C:T.m'HBaeMbiM aTHM BhlpesoM, paBeH ± 1110 pa

JJ:HaH. 

Ha pHo. 2 rroKasaHa oxeMa WYPDe-MHKpooKorra JJ:JIR R.n;epHo~ ®oToaMyn 

CHJi!, co.n;epJKaiUa.a: 3epKaJIDHh:~ KOHJJ:SHCOp OIIHCaHHOH Bhliile WOpMhl. J1a3ep

HbtH HOT011HHK OBSTa ! 003,r;aeT KOJIJIHMHpOBaHH~ rryqoK OBSTa, JJ:HaMeTp 

nonepeqgoro 09'19Hllff KOTOpOrO MOJKeT M9HRT:bCH OT 0,3 MM JJ:O 2,0 MM B 

BH6HpaeTCH B SaBHCHMOOTH OT I(eJIH H yOJIOJBiU HSMepeH:d:. JlHHSa IIpRMo

ro rrpeo6pa30BaHBH ~ypDe ~! WOpMHpyeT CXO.l(RIUH~CH IIyqOK OBSTa, ~0~8 

woRyoa KOToporo paorroJioJKeHa B o6JiacTH, rne sepKaJID~ Koaneacop 6 

rrepeoeKaeT orrTH'1eoKyro oc1~ WYPDe-MHKpocKorra. CJioM: Jmepao~ woToaMyJID

CDI 3 paonoJiaraeTOR sa Jii!HSO~ 2 rreprreHJJ:HKyJI.apHo onm-qeoKoM: oc:a ®Y

pDe-MHKpocKorra. B Ka'tleOT:He rrpHMepa aa pHo. 2 rroKasaH oJien, pacno

JIO:JKeHH~ rreprreanmtyJI.apao rrJiooKoom qepTeJKa. Ero ®YPDe-o6pas npen

cTaBJI.f.IeT C060H I!OJIOOKJ HEl KBaSHIJ;WIHH.l(pM'tiSOKOH I!OBepXHOCTH B6JIB3H 

ITJIOOKOCTH -qepTeJKa. (.,'HcTenm MexaHH'leoKoro rrepeMemeFmR f.PJ];epHOH woTo

aMyJIDOHK 4 :B IIJIOOKocTK, neprreH.n;MKyJIRpHoii orrTH"tleoRoti ocH wypJDe-Mii

KpocKorra, H .n;aT-q][KH rroJio.'1l~eHHR JmepHo~ ®oToaMyJI:DCHH 5 CJIJjKaT ~ 

OIIpe.n;eJieHJlF.[ ]lBy:x: KOOpJJ:HHaT IIOJIOJK8H11R TpeR&, IIOI18Billero B IIytiOK CBe

Ta. woTorrpHeMHmtM ? , paonoJioJKeHHhie 6es rrpocBeTOB Ha OKPYiKHO~TM pa

.n;Hyca R, OT orrTH't!ecKotit ooH WYP.be-MHKpooKorra. OnMm Hs woTorrpMemm

KOB 3aperHOpHpyeT IIOTOK CBSTa, JJ:H®parHpOBaHHOrO Ha CJie.n;e H OTpruKeH

HOrO OT 39pKaJIDHOrO KOHJJ:ElHCopa 6. B 6JICJR I18Mf!TH 38HOORTCR 3H8'19HMR 

KOOpJJ:MHBT X. 1i! } IIOJIOJKSHM RJ];epHOH WOT03My.JU,CIDI B MOMSHT HSMe

peHJIJl yrJia opHeHTBUID!l WYPDe-o6pasa CJiena ' , a TaK:lKe sHa't1eHBe 



6 

HMny~1ca woToToKa, KOTopE~ HH~yuHpyeTcB B cooTBeTCTByromeM woTonp:a

eMHHKe. <boToaMy~:bcHr.r rrepeMemaeTc.a: 6esoeTaHOBO'tffiO 11epes nyqoK c:eeTa. 

<byp.Le-~KpocKorr ~r.r smepHoii woToaMy~1CHH pa6oTaeT c~e~yroiiJ.HM o6-

pasoM. ECJIH c~e~, ocTaB~tmllbdi 11acTHu;e:tt B H.JJ:epHOH woToaMy~:bCHH, rro

nanaeT B Tiy1!0K CBeTa, TO B6~H3H TIOBepXHOCTH 3epK~1HOrO KOH~8HCOpa 

wopMMpyeTCH WYP1e-o6pa3 cme~a, HaH6o~ee HpKa.H 118CT1 KOToporo HMeeT 

BQ ysKo:tt ~yr:a. rlHTeHcHBHOCT.L aToM. ~yr:a ~a:eHo yMeH:bUiaeTcr.r c yr~o• 

8 [I J . CBeT npRMoro rr~rtma, a TaruKe cBeT, ~HwparHpoBaHtruii Ha 

KpynHhiX Heo~Hopo~HOCTBX JmepHo:tt WOT03MY~1CHH, rrpoxo;n;xT 11epes oT

BepcTHe B sepKM:DHOM KOH)teHcop~ H nor~omaeTcJI. Jiytm cBeT, o6pasyro

m:ae WYP1e-o6pa3 CJie~a, O'rpa>KaiOTC.H OT sepK~:DHOro KOH~eHcopa H wo

KycHpyiDTCH B o6~acTH BToporo WOI~yca a~Hnca • .Ilyra a~Hnca HBJIHeT

CJI o6pasyiOlll..eH wHryphl sep1ta~1Horo KOH;n:eHcopa. C<PoKyc:apoBaHtru:tf cBeT 

IIOIIa;n:aeT Ha O~HH H3 ®OTOllpKeMHKKOB, ~HaMeTp KOTOporo Bhl6paH paBHaM 

;n;HaMeTpy rry1!Ka cBeTa B rr.:rocKocn H.JJ:epHoii woToaMy~:DCHH. nso6pa>KeHHe 1 

no~y1!aiOmeecH B ~ocKocTH woKyca, rrpe~cTaanHeT co6oi ~ByMepHyiO aBTo

cBepTKy Me~a [I] :K B C:Ltiy IIpiiHIJ,RIIa Ea6IDie, Bblr~.s;n:HT CBeTJIHM B30-

6pa>KeHHeM Ha TeMHoM woHe. 

E.Jraro;n:apH HCIIO~:b30B8HHIO 3epKa.JI1HOrO KOH~eHCOpa OIIHCSHHOH Bbillle 

KOHCTpyKIJ,HH a~eKTMBHOCTh 060p CBeTa, ~HwparHpO:B&IIHOrO Ha TipOHBJieH

HbiX sepHax oepe6pa, oKasuBaeTc.H oymecTBeHHO BblUie, 11eM B TPMHI.J;KOH

HOH cHcTeMe me~eBoro onpoca [s, 4]. O;n:HoBpeMeHHO B03HHKaeT B03MO>K

HOCT:b C~e~aT:D KOHCTpyKIJ,RlO BCero WYP16-MHKpOCKOII8 ~OCT8T011HO KOMnaK

THOH. 

B npou;ecce nocTyrraTe~I.bHoro ~BIDKeHM c~e~a -qacTIDJ;bl -qepe ny11oK 

cBeTa ero Hso6pa>KeHHe /oc5pameHHoe/ rrepeMeli\aeTcH cmrxpoHHO B rrpe~e

~ax o;n:Horo MH ~Byx cocenHHX woTorrpHeMHHKOB, H B Te11eHHe Bcero 

aToro BpeMeHH cos;n:aeT c:arHa~ WOTOTOKa. Ec~H BWCO)lbl ;n:Byx woTonpHeM

HHKOB, ~e>Kalll,HX Ha O~HOH ~IHHHH IIO)l yr~aMH e R !80° + @ , 06'b-
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etJ;HHHT.D BMeCTe, TO aMIDIH'IytJ;a CHrHaJia WOTOTOK8 y:BeJIH'tffiTCSl BtJ;BOe, 

~TO rrpHBetJ;eT K yJI~eHHID OTHOilleHKS CHrHaJia K illyMy. ECHR B rryqoK 

CBeTa l10l18t];88T Ot];HOBpeMeEHO HeCKOJI.DKO CJI6}lOE, TO CHrHBJili WOTOTOK8 

B03HIIK8IOT Ha BIDCOtJ;e He CKC>JI.DK:WC WOTOllpReMHmtOB, 1ifl'ICJIO KOTOpblX pa:BHO 

KIJII MeH.Dllle y]];BOeHHOrO q:H(;JI8 CJiet];OB, OCB6lll88l\IJHX llyq:KOM CBeTa. 

Ha pHc. 3 t];aHa ITOJIH8f[ CXeMa <l>YP.D8-MHKpOCKOIT8, B KO~OpOM KCITOH.D-

30B8H OllHCBHHhtH Bhiiile sepi(aJI.DHxm KOHt];eHCOp: 1 - JI83epmm HCTO't!HHR 

CBeTa, 2 - JIRH3a rrpeo6pa:::OB8HIUI ~yp.De, ~ - CJIOH R,D;epHOH WOTOaMy.JI.L

CHll, 4 - sepKaJI:F>HhtH KOHt];ElHCOp, 5 - CHCTeMa WOTOllpKeMHHKOB, 6 - CH

CTeMa MeXBHR~eCKOrO rrepeMe!lleHBH H,IJ;epHOH WOT08MyJI:bCHB, 7 - t];BT'tDIK 

rroJioEeHIB RtJ;epHo:fii <I>oToaMJ~.DcKB, 8 6JIOK rraMHTR, 9 - rrpoueccop, IO -

t];HCBHei. Ha pRe. 4 ITOK83llli8 exeM& pa36ReHRH CJIOH BtJ;epHOH WOT08MyJI.D

CHB Ha llOJIOeKR IDRp1iiHOH 0,5 MM B rrpoueeee eKaHHpOBaHB.f1. jj yK838HHOM 

rrpHMepe B 6JIOK l18MfiTH 8 H8llHCbiB8IOTCB t];BHHhle 0 HOMepe llOJIOeKI, a 

TaiOKe t];BHHhle 0 llHTR CJI8t];UX, llOllaBill:WC B rryqOK CBeTa B llpOIJ;ecce CK8-

Hilp0Eam!.f1:(r_, I 81) '(x2, e2.)' ( ~,1 e3), {xt.r( fJ~r) R (xs, Os) t rtJ;e .. 
Xi - KooptJ;RHaTa, KOTopoli cooTBeTCTByeT cepetJ;HHa Z -ro RMITYJI:F>-

ca WOTOTOKa B rrpouecce rrepeMemeHBH WOT08MYJI:beHR, a e i - yrOJI 
I 

OpHeHTBUKB ~ -ro CJietJ;a, Ha t];RenJiee eJietJ;a ~BCTKU H306iaEaiDTCB OT-

pe3K8MII rrpRMbiX JIHHRH, Kal~ 8TO IIOK838HO Ha pRe. 3. ,lJ.ByBH8'tfiiOCTl!ll BH

tJ;a e~ e- + !80°, KOTOpble B03HHK8IDT rrpH eKaHHpo::eaHHR Otl;HOH IIOJIOCKK, 

YCTpaHRIDTCH IIOCJie IIOJiyqelm.H t];aHHhiX IIpR CK8HHpOB8HHR COC8tl;H:WC llOJIO

COK. Ha tJ;Hennee OT06pa~ffi)Te.H tJ;8HHhle, II03BOJIHIDlllH6 H8HTR IIOJIO~eHHe 

UeHTpa BtJ;epHoro C06hiTHH e TO'tfi!OCTJ:>ID o:± 0,1 MM. STy orrepall;HID BHIIOJI

H.F.J:eT rrpoueccop. 

3. MoneJI.D sepKaJI:F>Horo KOHtJ;eHcopa. ~T06hl rrpoBepHT:h aKenepRMeHTaJ. 
~~r--.............._~ 

HO IIp1iiHIJ;HII tJ;eHCTBHB 3epKl~:hHOrO KOHtJ;eHCOpa, OITHeaHHOrO BHine, 6u;ra 

1il3roToBJieHa MOtJ;eJI.D sepKrur:F>Horo KOHtJ;eHeopa /pRe. 5/. 3epKaJI:F>Ha.a: 

WI6HK8 Jil3 TepMeHa THITa MeHJ!ap TOJilllJiiHOH 5 MKM 38DMaJI8C:L MeEny KOJIE 
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u;oM H Roprrycoa Mo;n;eJni 'tieJ:e3 pe3HHOBoe yiiJIOTHeHHe • .tS Ropnyce c;n;eJia

Ha ROJI:LIJ;8B8H BHTOqRa, a E IJ;8HTpe Ha OIITH't18CROI OCR OCTaBJieH UHJIKH

;n;pH't!eCRHM BHCTyii. B ROpnyce HMee'rCH OTBepCTHe C OJIHBROH, qep3 ROTO

pyro rrpOH3BO;rJ;HJiaC:L OTRa'tiR~. 06~eMa BO;rJ;OCTp~HHM HaCOCOM qepe3 pecH

Bep. CTeiTeH:L ;n;ewopMaUHH EepRaJI:LHOH nneHRH H3M8HRnaC:L H'H HSMeHeHIH 

Harropa BO;rl;H B BO;rJ;OCTpy:f;iHOM Hacoce. CXeMa 3RCITepHM8HTa npHBe;n;eHa Ha 

TOM ~e pHc. 5. B Ra'tieCTBE 06~eRTa HCIIOJib30BaJiaCb BOJI:LWpaMOBaH rrpo

BOJIOKa ;n;HaMeTpOM IO MKM Y.: rrayTHHKa ;rJ;HaMeTpOM 3 - 5 MKM. ne~opMaU&H 

38pKaJibHOM IIJI8HRH ;rl;OJI~Ha 6HTb T8ROM, 't!T06H pa;n;HyC KpHBH3HH 06pa3y

IDIIJ.BH H CJie;n;oBaTeJibHO woKycHoe paccTOHHHe 3epRaJia paBH.MOC:L paccTo

BHKID OT 06~eKT8 ;rl;O 38pK~bHOH IIJI8HKH. ilO ;rJ;OCT~eHHH 8TOrO YCJIOBHR 

6HJIH xopomo BK;rJ;HH ;n;Ba Hp~EX IIHTHa, KoTopue pacrroJiararrHc:L Ha nepece

qeHKH ORpyJKHOCTK C np.AJVIoV: JIKHHeH, H;n;ymeti -qepe3 OIITKl{9CRyiD OC:L /pMc. 

5 BHH3y CJieBa/. JlpH IIOBOpOTe 06~eRTa B IIJIOCKOCTH, rreprreH;rJ;HRYJIHpHOH 

OIITHl{8CRO:i OCB, HpKHe llH'l'Ha CBHXpOHHO rrepeMeiUa.JIKC:L IIO ORpyJKHOCTii. 

3KCIIepHM8HTH IIOKa3ami, l{'J'O MO;rl;8JI!> 3epKaJibHOrO ROH;rJ;eHCOpa 06Jia;n;aeT 

Tpe6yeMbtMJI OllTH'tieCRHMH C!~OMCTBaMH. 

113o6pa~eHHe HPKHX IIH'l'eH 6uJio nepeHeceHo Ha woTorrpHeMHyro MaTpR

u;y IIpH6opa C rrepeHOCOM 3f.pB,TI;a [ 6 J 6e3 ITOMOIUH 06~eKTHB8. llpH HCIIOJI.'El 

30BaHHH IIy'tiRa CBeTa OT rE~Hi-HeOHOBOrO Jia3epa MOIUHOCT:LID OKOJIO 0,06 

MB~ ;n;H~parHpoBaHHHM cBeT oT o6~eKTa B BH;n;e npoBoJIOKH IO MRM ~a~ax 

rrepecBeT. ,lli1:aMeTp IIHTHa paBH.IDICH 2 MM. 

4. Cnoco6HOCT:L WYPbe-·MHRpocKorra BM.UeT:L rrp.F!Mlie JIKHHH H KOHTypa. 
~ --~~----~~------~~~~--~~ 

Crroco6HOCTI> WYPI>e-MHKpocBorra BM;n;eTI> rrpaMae JIHHHH H rrpRMOJIMHeHHae 

KOHTyphi MO~O IIpO;rJ;eMOHCTp:KpOBaT:L B IlpOCTeillileM SRCIIepMMeHTe, CXeMa 

ROToporo ;n;aHa Ha pRe. 6. Cxo;n;nmnHcH rry-qoK cBeTa OT Jiaaepa rrepeceKa

eT HpHcoByro ;n;HawparMy o6'feKTKBa ~H;n;ycTap 23 c woKycHHM paccTOmiHeM 

300 MM. ~CJIO nap JieiTeCTBOB HpHCOBOMi ;rJ;Ma~parMa B 8TOM 06~eKTHBe 

paBHO 9, XOTH Ha PHC. 6 ~JIH ynpOIU8HKH qepTe~a 'tiMCJIO nap JieiieCTKO~ 
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paBHO 6. ilpVI O'tl6H.b QOJibillOM BpeMeHH 8KCIIOHHpOB8HJ4JI B IlJIOCKOCTI! IIpO

CTpaHCTB6HHl:lX 'tiaCTOT BHnFa K8pTHHa, noKa3aHH8.f.£ B HIDKHei1IPaBOH lffiC

TR pBC. 6. 

IlpOCJie]J;HM Sa nHHaMRKOi cpopMHpOB8Hiff cpyp.oe-o6pa3a HpHCOBOH nMa

(ilparMbl OQ'.b6KTRB2. ria pHC. ?a naHO H306paJKeHVIe nHCK8 3:tipH - KapTHHhi 

nH{flpaKlJ,IIIH )J;aJI6KOrO IIOJI.R r:a KpyrJIOM OTBepCTHH. .Ha pRe. 76 Ta xte Rap

TEla IIOJiytieHa npli yB6JIH'tletHHOM ~peMeHH 8KCflOHHpOBaiDH!. Hpm&Oi! IIytiOK 

CBeTa rrepeKpi:lT CTepxtHeM. MOJKHO 3aMeTHT.b IIpHMepHO 15-ID BOJIHY )J;llcppaK

IJ,JIIOHHOH KapTHHhli. Ha pHc. ?B BpeMR aKcrroHHpOBaHIB yBeJIH'tleHo eme 60JI!l 

me. BH;o:Ha H6H3TpOIIHa.F.£ CTpyKTypa nH{flpaKI:ij!OHHOH K8pTH.Hl:l. B HarrpaBJie

HltRX, KOTOpi:le neprreHnHKyJrHpHbi. KpOMKaM JieiieCTKOB HpHCOBOH )J;HSIJ>parMH, 

MOJKHO npOCJI6)J;HTL Jiy-qll BII.JWT.b )];0 3?-0H BOJIHhl nHfPp8KIJ;KOHHOit KapTHHhl. 

B IIpOMextyTK8X MeJK]J;y 8'1'HMH Jiy'tlaMH MOJKHO IIpOCJI6)J;HTL He 60Jiee 25 BOJIB.o 

HaKOHeiJ;, Ha pHc. '?r IIOKH3aHa cpOTOrpa®BR nH{flpaKlJ,IiiH naJieKoro IIOJI.S:, 

IIOJiyti6HH8Ji IlpH C8MOM 60JihlllOM BpeMeHH 8KCIIOHHpOBaD.H B naHHOH cepHH 

~OTOrpapd. tieTKO IIpO.RBJL:OOTCJI JiyqTI, KOTOphle MOJKHO IIpOCJienHTL IIpH

MepHO no 70 BOJIHI:l )J;IticppaiGJ;KOHHOH KapTHHhi, Mext;uy TeM KaK B IIpOMextyT

KSX Mextny JiytiaMiti BHnHa Beero ZJ-a.F.£ BOJIHa )J;HcppaKlJ,IiiOHHOH KapTitiH.Itl. 

ECJIH B IIJIOCKOCTH rrpoeTpaHCTBeHHllX 'tlacTOT ycTaHoBITL norJIOIUal(}

IIJ,miH nHCK, OTCeKaiOIUD BOJIHhl nH{flpaKl:J,T40HHOH' KapTliiHhi BIIJIOTL no 3o-o! 

BOJIHhl, a B 06JiaCTH BhiOOKlcr pa]];HaJI.DHHX IIpOCTpaHCTB6HHHX 'tl8CTOT ycTa 

HOBHTL CHCTeMy IU6JI6BOrO eKaHHpOBaHH..f.£ [4 ] , TO MOJKHO 6y;o:eT KOCBeHHO 

OIIpeneJIHTL "t!HCJIO JieiieCTKOB ItipHCOBOH ]J;Itlaq}parw. YKa3aHHuH cpM.DTp 

rrpocTpaHCTBeH~ ~acToT npe;ucTaEJIReT co6o:ti yrrpomeHHai BapitiaHT rrpo

cTpaHCTBeHHoro nHcpwepeHmfaJI.DHoro panHaJI.oHoro cpHJI.oTpa, BrrepBhle pe

aJIH30BaHHoro B pa6oTe [? ] . 
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Pllc. I. llp01.48CC wopMUpOB8H1l.H KapTRHhi .URWPaRll,RR .nan:eKoro nOJHI 

OT TOHKoro crre.na ~acTH~ ~epHOM ®oToaMy~LCRH. ECHR TO~Ha cne

.na npR6~IDKaeTC.H K Be~R"tU!He A t Q-). = 0,6 MKM, yro~ e 
cTpeMHTCJI K .f} ~I pa,URaaJr, a KapTRHa .UR®paKI.:ijtiR ,n:MeKoro ll()J.[Jl Ta

Koro cne,na WOpMHpyeTC.H HE! KB83RUKnRH,P:pRqecKOH llOBepxHOCTR, OCL 

KoTopoH coBna.uaeT co CJie~~oM.. llaToMy, Kor.na d~ A , nepmd: MR

HHMyM KapTRHil ,P:RWp8Kiiji!11 }:~MeKoro llOJIH pacnMaraeTCH B 06~aCT:H 

e ~ I pa,nRaH. Q6aqrra.ff c®epRqecKa.H KnR UKHRH,P:pRqecKa.R: OllTRKa 

He MOJKeT co6RpaT:& MR ®oEycRpoBa'l'L Bee:& cBeT ®yp:&e-o6pa3a B Ma

Jioe nHTHO no.uo6Ho TOMY, I<aK a To y.uaeTcH c.ue~aTL .UJLfi Ma.JIIDC yr~oB 

e e 
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PHc. 3. llOJIHa.a: cxeMa cpyp:oe-MHRpocKorra: I - Jiasepmd: HC'l'O'tffiHK 

CBeTa, 2 - J!IdH38 rrpeo6pa:30B8H11.F.I <Dyp:oe, 3 - CJIOH RJJ;epHOii {f>OT09MyJI.D

CRB, 4 - sepKaJI:OHhiH KOH}leHCOp, 5 - CRCTeMa {f>OTOITpReMHRKOB, 6 - CM

CTeMa rrepeM8IU8HHJ! RJ];8pHOH {f>OT08MYJI:OCD, 7 - ):(8TTUIKR 110JIOiK8Hllf.[ 

.ff}lepHoi1: cpoToaMyJI.DCRR, 8 ·- 6JioK rraMRTR, 9 - rrpou;eccop, IO - }lHCIIJieii. 
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PHc. 5. Paapea Mo~e~M aepRanDHoro ROH~eHcopa H cxeMa 

pacno~o~eHKH HpRHX ITBTeH, ~OpMHpyeMaX 3epR~OM npH TIOMemeHHH 

E cxo~~HCH ~aaepHHM n~oR npoBo~oRH ~HaMeTpoM IO MKM. 

1S 



Pile. 6. CxeMa SKCIIepHWmTa, WIJIIOCTpHpyiOIUaJi CIIOC06HOCT.D 

!lJyp.De-MHKpOCKOII8 BI:l,r(eJIHT.D J~ OT06p811t8T.D Ilp.fiMOJIHHefurue yqaCTKH 

arrepTypu o6~eKTHBa. 

1( 



.1:-'lllC. 7. llOCJI8gOB3T8JibHO :;Tb (~OTOrpaqm:J!i KapT:viHbi ,1JVli}Jp3KU:viH 

~aJieKOrO TIOJIH np:vr pa3JIM~UX BD8M8H8X 3KCTI03VIUMM. 




