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1. B B e .u e H n e 

C uenbiO perncTpamm Ha cpoTorpacpuqecKyiO rrneHKy H3o6pa:m:eHnSI co6hiTni1, 

9M UTiipy!OlUHX O'IeHb M anoe KOJ'IH'IeCTBO CBeTa, M bl H3y'IaJ1H B03MO:>KHOCTb IIpHM eHe

HHSI aneKTpOHHo-orrTH'IecKnx rrpeo6pa3o-naTenei1 130n I. 

CooTHoweHne qncna cpoTOHOB Ha cpnyopecunpyiOweM aKpaHe K qncny cpOTOHOB 

H8 cpOTOKaTO.Qe 1 IlOJiyqaeMoe C IIOMOlUblO TaKOH Tpy6KH 1 p8BHO 15-20 IlpH YCJ'IOBHH, 

'ITO JlHHeHHOe yBeJIIf<IeHHe Tpy6KH paBHO e.QHHI!Ue If 'ITO 30n HMeeT O.UHH BHyTpeH

Hllil KaCK8Ll 11 I. 

EcJII1 30n COCTOHT 113 HeCKOJlbKI1X BHyTpeHHHX KaCKa.UOB, TO yCHJieHne CBeTa 

paBHO ITpOH3Be.QeHI1!0 ycnneHHfi OT.QeJ'IbHhl~ KaCKa.QoB; eCJ111 BeJ111'IIIHa H306pa:>KeHI1SI ,., 
Ha 9KpaHe MeHblUe BeJIH'Il!Hbl U306pa)!< eu11·SI H a cpOTOKaTOLl e, TO YCHJleHne SlpKOCTH 

cBeTa B n3o6pa:m:eHI111 pacTeT c yMeHbweHneM rrnowa.u11 n3o6pa:m:eHHSI Ha 9KpaHe, 

nocTpoeune 30n C LlBYMH HJlH HeCKOJ'IbKHMH BHyTpeHHI1MH .K8CKa.QaMI1 SIB.rtSieT-

CSI Tpy.UHOfi 3a.Qaqefi 11 II09TOMY Mbl H3y'Iann BOITpOC 0 BHelUHe.M OIITH'IeCKOM coe.ui1-

HeHHH LlBYX O.UHOKaCKa.QHblX Tpy6oK .UJlSI noJiy'IeHHSI 60J1blUero ycnneHHSI SipKOCTH 

cneTa. 

Mbi ncnonb30Bann .una Tnrra Tpy6oK cpnpMbi Uei1cc-i1eua lrDPI Ill. O.una 

I 'B W 55'" I c cpoToKaTo.uoM .unaMeTpoM 55 MM n cpnyopecunpyiOwnM aKpanoM 

.ul1aMeTpoM 33 MM, a .upyraSI-1 ~ W BOI c cpOToKaTo.uoM .unaMeTpoM oKono 80 MM 

11 cprryopecunpyiOlUHM aKpaHOM .UI1aMeTpoM. 9 MM lpnc.l I. Tpy6KI1 rrepBoro Tuna 

yBeJIIPHIB8IOT SlpKOCTb K8:>K.UOT'O 9J1eM eHT8 rrpe.llM'3T8 B 45-50 pa3, a BToporo 

B }000-1100 pa3 1 lc yqeTOM yMeHblUeHHH IIOBepXHOCTH H306pa:>KeHHSII, 

EcJIH 6b! M bl HCIIOJ1b30Bann cpOTOI"'pacpn'IeCKHfi 06'beKTHB .C OTHOCHTeJ'IbllbiM OT

BepcTneM 111,5 If JlHHefiHOe yBeJ'IH'IeHHe 111, TOI"'.Ua B 06'beKTHB na.uano 6b! MeHbll!e 

1% CBeTa OT rrpe.uMeTa Ilpll yCJlOBHH , 'ITO rrpe.uMeT ll3J1yqaJI 6b! CBeT H30Tp0ITHO, 

Koacpcp11UIIeHT co6HpaHHSI CBeTa o6oeKTHBa pacc'IHTbiBaeTc.SI no cpopMyne 

-1- c..~ o<. 
"1_= 2.. 

r.ue 2.o(.- yron o6oeKTHBa rrpn paccMoTpeHHH oT ueHTpa npe.uMeTa, B TaKHx 

yCJlOBH SIX Ha Bb!XO.Qe onTH'I ecKOH CHCTeM bl C Be TO BOfi nOTOK II OJ'! y'IHTCSI M eHbW e , 

'IeM Ha BXO.Ue cpOTOKaTOLla Ll8HHOH Tpy6KH, 
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Ho cpnyopecun:pyiOmn:ii aKp~H n:3nyqaeT cseT B Ka)Knoii csoeii ToqKe rro 3aKo-

HY pacnpeneneHHSI naM6epTa, IIO KOTOpOMy KOacpcpn:un:eHT co6n:paHHSI CBeTa yBenn:-

qn:BaeTcSI: 

1_=~2.~. 

B cnyqae nnst o6oeKTn:Ba 1 I 1,5, ecnn: cBeT n:3nyqaeTcSI B onHoM n:anpas nen:n:n:, 

-KOacpcpn:un:eHT co6n:paHHSI CBeTa .llOCTH:raeT Teope;Tn:qecKH 2,8% rrpn: nn:HeiiHOM 

ysenn:qen:n:u 1/1. 

I 
llnSI , H3POTOB1JeHHSI 06'beKTHB8 601lblUHM OTBepCTHeM, ,II!JennoqTn:TenbHbi 3epK81lb-

Hbie CHCTeMbi BMeCTO CHCTeM C 1JHH38MH /2/: BO-rrepBbiX, IIOTepH CBeTa MeHbiUe B 

3epKanbHbrx cn:cTeMax, n:, so-sTopbrx, n:x a6eppauun: ne:rqe n:crrpaBHTb. 

3ep~anbHbiii o6'beKTHB n:M eeT o6brqn:o ccpepn:qecKoe 3 epKano; ccpepn:qecKn:e a6ep-

paun:n: n:cnpaBnSIIOTcSI nn:H3oii, pacrronom.en:n:oii nepen 3epKanoM. B KaMepe 

. WMn:nTa aTa n:crrpaBnSIIDruast nn:H3a B sn:n~ rrnacTHHKH c n:eccpepn:qecKn:M llpocpn:neM 

pacnonom.en:a B uen:Tpe KpHBH3Hbi 3epKana /3/. Vf3:roToBnen:n:e · cneun:anhHo:ro n:eccpe

pn:qecKo:ro npocpn:nst nnst nn:H3bi SIBnsteTcSI cnom.n:oii onepaun:eii. l.JTo6br nonyqn:Tb B 

onTn:qecKoii cn:cTeMe min:eiin:oe ysenn:qen:n:e l/1 Hy:>KHbi nse _enn:n:n:ubr' WMn:nTa, 

K8:>K.[l8Sl H3 KOTOpbiX yCT8HOB1leHa Ha 6ecKOHeqHOCTb1 TO ecTb Mem.ny STHMH enn:

HHU8MM CBeT OT K8:>K.[l0H TOqKH rrpenMeTa COCT8J!lirSieT nyqoK napannenbHbiX nyqeii 

C COOTBeTCTBYIOIUHMH OTK1lOHeHHSIMH, 

llpy:roii THII 3epK81lbHOPO o5oeKTHB8 cn:cTeMa MaKcy'rosa /4/, :rne n:cupas~ 

JJSIIOIUeii 1JHH30M SIBJJSieTCSI MeHHCK CO ccpepn:qecKHMH IIOBepxHOCTSIMH, 
! .. 

Hn:m.e 6yneT H3yqen:o rrpuM en:e.Hn:e TpeTbe:ro Tn:rra o6oeKTn:Ba co cciJepuqecKHM 

MeHHCKOM, KOHUeHTpn:.qecKHM C 3epKa1lOM /5/, 8TOT o6oeKTHB HMeeT pSI.ll rrpeuMy-

. meeTs: M aneHbKn:e ccpepn:qecKn:e a6eppaun:n:, rronn:oe oTcyTcTBn:e a6eppaun:n: KoMa 

n: acTn::rMaTn:3Ma /ecmi npenMeT n: n:3o6pam.eHn:e n:axonstTCSI Ha ccpepn:qecKn:x rro

Bepxn:ocTstx/. 

B n:aweM cnyqae n:e B03HHK8IOT xpoMaTn:qecKn:e a6eppaun:n:, TaK KaK cseT, 

H31JyqaeMhll cpnyopecun:py!OIUHM SKpaHOM, HaXO.[lHTCSI B y3KOH IIOJJOCe .ll11HH B011Hhlo 

3epK81lbH8Sl CHCTeMa HCII01lb30B8118Cb .[{0 CHX IIOp .ll11Sl acTpOHOMHqeCKHX 

TeneCKOIIOB, MHKpOCKOIIOB C 3epK81lbHhlMH 06oeKTHB8MH 1 pecpneKTOpOB .ll11Sl npoeK-
~ . 

UHH Ha SKpaH B TeneBH3HOHHbiX IIpHeMHHK8X H .[{11SI cfnTO:rpacpn:qecKHX K8Mep /6,7,8/, 
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.YcaoBn:ll, coomo.uaE)l\.fh~E! B Ka)Kn;o_M H:;l aTn:x cnyqc9e~, oT~H,"'aiWcll ()T Tpe6yeMbiX ycnnmiii 

B cnyqae pern:cTpaun:n: coopiTRii B ll.llepHoii cpn:an:Ke~ 3.uecb HY)KHbi o6oeKTRBhi c 5onb-
r 

L!lOH CB9TOCI1n9Hr HO HX p83p9lll810Ul8ll CIIOCOOHOCTh MO)KeT Ob!Th M9Hhlll9 1 "19M B 
·. . :" . ' ·.-· . . .·.' '• . 

rrpe.llhi.llYillHX cny"'allx, rrpnqeM He Hy)KHO ncrrpaanHTh xpoMaTn:qecKn:e a6eppaunn, 

f3. H8llleM cnyqae rrpe.uiiO"'THTe.TieH I!:MMepCHOHHblH o6oeKTHB 1 IIOTOMy "'TO T8KOH 
•• • • : .. : • • • ,·· -.;, • 0 _;· ..' ~~· • • ' ' "t :•'' '" . . '. •• i ·,: ; / ·. .-:. .',' ' . " . 

Tn:rr o5oeKTn:aoa n:MeeT 6onhlllYJ? caeTOC?Ii.TIY. B_enn"'IIHa rrpe.uMeTa B HaweM cnyqae .uon:m-
. . ., ' . . . i ,. ~ ' . . . : '. . "' .. ,· . . ' 

0Tp8)K8TeJlbHbie CHCT9Mhl C KOMII9HCHpOB8HHhiMH Eloepp,!iURll~II H3B9CTHbl y)Ke 

oonee CT8 neT, 0HH p83BHJ1IICh B CBll3R C npn:MeH9HH9M. B 8CTpOHOMHII, J..1x H~II0Jlb30 
'' '. . . . . . .. :..,-;, 'i' - '. : . . . ' . ', . t ~ ·~. : ' • .. '.- • - ,• • 

B8HHe .llJlll llPYI"HX H8y"'HbiX ueneif IIOJly"'IIJlO p8CIIpOCTp8H9HRe Jliilllh B .IIOCJ19.llHUe 
• < • ' ' ,• ' •' I ' ' ~ , ~: ' • ~ < 

I"O.llhl. 3TO CT8J10 B03MO)KHhiM OJ18I"O.ll8p~ TOMY; "'TO cerO.llHll rronyqeHHe 0Tp8)Ka-. 
':-_·- / - :·· > ";·~·,··~: _·,-~~-\~ '. ·-,:"..·'· > . ". · --~ '·i -:r,· .:::';~·;·_: ·.:· .. ,-··.:._· 

TeJlhHhiX IIOBepXHOCTeti OOJ19I""'eHO rrporpeCCOM TeXiiHKII /paCIIh!Jl9!ln:e B BaKyyMe 

n T,.ll. I. Wn:poKoMy BHe.upeHn:IO oTpa)KaTeJih;HbiX cHcTeM tv{ewaiOT TpY.llHOCTH, !=Bll'-

38HHbie C ueHTpOBKOH an eM eHTOB 1 oop83YIOillHX CRCTeMy, 3Ta U9HTpOBK8 rrpii M OH-
• • "' ; • • ~ • • •• ._ •• •• ' • ' ' <- ·'' • ··, " •• , .~ ... • •• ' • • 

Tame · llBJlll9TCll B8:lKHOH n: TPY.llHOH on,ep~llHell:, OX KOTOpOH 38BHC.~T rrpaBHllhH8ll 

paoOT8 OTp8)K8T9JlhHOH Cii.CTeMbio 

CymecTayeT Mano oomHx n:ccne.uoBaHn:~, B KOTOpbiX paccMaTpnBaiWcll o6oeK

THBhl C OOJlhlllOH CBeTOCIIJlOH, 0THOCUT9JlhHO HX rrpn:MeHeHUll B CJly"'ae CJ180~X CUHH

THJlJlllURH Ha 9Kp8H9 Jl.ibi HII"'_ero He H8WJ1H B TeXHH"'9CKOH JlHTepaType n: II09TOMY 

rrpe.urrpHHllJlH CII9UH8JlhHhie RCCJ19.llOB8HHll .llJlll TOI"O "'TOOhl H8HTH OIITH"'9CKH9 CUCTe

M hi 1 KOTOphl9 llBillliOTC ll oonee IIO.llXO.lllllllHM H LlJl Sl H HT9 pecy'IOUl9I"O H8C CJly"'all. 

Hu)Ke npnBO.llHM .uaHHbie n:crrbiTaHn:ll:~· B peaynhTaTe aTHX HCIIhiTBHHH Mbi 

Hawnn: oomuii rpacpuqecKHii MeTo.u ":" MeTo.u norapn:cpMII"'ecKHX KpiiBbiX, 

II03BOJ1ll9T H8HTH OIITHM8JlhHO e pellleHFf e Ll aiiHO~ OIITII"'9C~.OH CHCTeM bl, 

KOTOpblH 

HRSl 

M·hi Hawnn T8K)K e rro.uxo.uHme e. paano:?Ke~n:e B pll.ll LlJlll cpoKanhHoro paccToll

rnaaHoro xapaKTepHoro rrap~eTpa. ;:)To paano)KeHne a pll.ll MO)KeT ohiTh rrpn-

MeHeHo .ua:me Ll.Till o6oeKTIIBOB c ()onhlllHM oTBepcTHeM. Ha ocHoBaHHH aToro ohmH 

orrpe.u eneHhi orrTIIM anhH hie pew eHn: ll .llJlll Ka)Knoro cny"'all, 
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2. 3epK81JbH8SI CMCTeMa C KOHUeHTpMtieCKMM MeHMCKOM: 

E.UMHMUa· TaKOii: CMCTeM bl nOKa3aHa Ha pnc. 2. BM.llHO KaK nyq, COOTB9TCTByiO-

UlMii yrny oG , nepeceKaeT ocb· B TOtiKe A . MomHo HanncaTb ci:te.uyiOmne aasn-

CMMOCTM: 

~= ~('i"+v) 
a... ~).-} 

Ill 

!)['= dv-oc}+ J-J>~+ ~ 121 

~).) = ;:: ~~~, ~~o£.1= :·~~LX.,~~= ~-i ~cCI, ~~I=M.~~, /3/ 
'Z. . ' . 

f' .ue 'Y\.- - noKa3aTe1Jb npenoMIJ9HMSI MeH!lCKa, 

~T06b! MMeTb MBIJeHbKMe a6eppaUMM 1 Cl- .llOIJlli.HO OCT8B8TbCSI KaK MOlli.HO 

6onee nOCTOSIHHbiM, He3aBilCilMO OT ~ , B WlipOKOii: o6nacTM M3MeHeHMSI eX,.. 

.lJ~06bi cne.uHTb 38 M3M9H9HMSIMM a_ npii onpe.ueneHHb!X 3H8'19HMSIX 1'\,, 

jl_..f , ~i., Hylli.HO nO.llC'IMT8Tb 3HatieHRe o(. ( 1 J~ 1 ~ ( 1 \-) M3 38BII-
~o ~o J-,.,J-

C.MMOCTH 131 1 BapbHpySI 3HatieHH9 ~ , 3aTeM HYlli.HO Haii:TM 'a H3 121 M a.,... 

H3 I 1 I. Ho sToT MaTOil He noasonSieT nposecTM o6mee o6cym.ueHHe peweHMSI n 

. ~ 1t'2-
HaiiTH OnTHM81JbH09 peweHHe, 9CIJM ~ M !Sl., MM9IOT pa3Hble 3H8'19HMSI, 

Upyroii MeTo.a., ocaosaHH biii 

onpe.uenMTb nonomeHMSt TOtiKM A 
MeTO.ue ncnonb3yeTcs: cne.uyiOmee 

Ha rpacpHtieCKMX nocTpOeHMSIX 1 n03BOJlSI'eT Jl9f'KO 

0... fil . . !R.'L 
, ecnn HasecTHpi -;n- , -T n '"T . B aToM 

L_.,~o o a · 
CBOii:CTBO: HanpasneHMSI na,U810Ul9f'O M OTpalli.eH-

HOT'O nyqei\ KaCaTeiJbHbl K .llBYM KOHU9HTpMtieCKMM OKpylli.HOCTSIM, pa.llMYCbi KOTO -

pbiX o6paTHO nponopUMOHallbHbi COOTBeTCTBYIOUlMM riOKa3aTe1JSIM npenoMJieHMSI lpMc,31. 

UeHTp oKpymHocTeii HaXO.llMTCSI Ha HOpMann K nosepxHoCTH paa.ueneHMSI .o.syx 

cpe.o.. Ho sToT MeTO.o. He noasonSieT secTM o6mee nayqeime n c.o.enaTb BhiBO.O.bi o6 

OnTMM8JlbHOM peweHMM, 

M br paapa6oTanH TpeTHii M eTo.u non HaasaHneM M eTo.ua norapncpMHtiecKHX 
' . 

KpHBbrx. 3ToT MeTo.u npe.unonaraeT, 'ITO Me.HHCK y.uaneH oT aepKana. A6eppaunu 

MeHMCKa MOlli.HO xapaKTepH30BaTb qepe3 "f = ~-o(.,'+j3-~( , r.ue 'f 
OTKIJOHeHH9 yrna nyqa OT BXO,lla .llO BbiXO.Ua: 

.a.: 

1 

K 

HIJ 

Ec 

pe 

ue 
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Me 
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no 
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o.z:u 
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.anSI nyiia, napannenbHoro ocM npM axone. A6eppauuSI aepKana xapaKTepuayeTcSI 

rf-:-).) ,.anSI nyqefi, ucxonSIIUHX ua TOIIKH A ·, pacnono)KeHHofi Ha ocM: 

K or .a a coenMHSIIOTCSI M eHHCK c aepKanoM, 

~).) 

HnM ~~·-

B03HMKaeT 38BHCHMOCTb: 

jt'Z
jto 

141 

/5/ 

EcnM Mbl XOTHM KOMneHCMpOBBTb a6epp8UHH, KOI".ll8 o(. M )..J BapbllpyiOTCSI B on-

~... ::R.c.· ~-{ 
---m-- . • --;;:- n fi>. . 
•. ..h.-z_ """0 

ua ~- (Y- v) 6bina KBK MO)KHO M9Hblll9 B o6naCTH ll3MeH9HIJSI 

pe.aeneHHbiX npe.aenax, HY)KHO Bbi6paTb 

n 

.UaBaSI pa3Hbi9 3H8'!9HIJSI o(.. 

na Hnx, npe.anonaraSI, '!To ~ 
!R'2. 

B OTH0lll9HHH /4/ Bbi'!HCnSieM ~ .llnSI KB)K.llOI"O 

HMeeT onpe.aeneHHoe nocTOSIH~oe_aHa'!eHne. 

TaKnM o6paaoM, nonyiiHTCSI KpHBaSI 'f :::::::: f~ (oCJ) . .UnSI .apyror? 3HatieHHSI 

~· nony'IHTCSI npyraSI KPHBaSJ n TaK .aanee, Ha pnc. 4 HaBepxy noKasaHo ce

MeitcTBo TaKnx KpHBbiX, KpnBhie noc·TpoeHbi .anSI nepeMeHHhiX ~~~«.u \f .. • 

~~o(.= ~ c~, ~") 
l'i) ..,/\; 'Z. . 
..J'.o . 

AHanorniiHo, .anSI pasHbiX sHa'!eHnit - ns aaaucuMocTu /5/ nonyiiiJTCSI 
Gl-

.apyroe CeMefiCTBO KpllBbiX, nOK838HHb!X BHIJ3y Ha pllC, 4 . 

BHnHo, 'ITO Bbipa)KeHne /6/ MO)KHO nepeimcaTb B au.ae 

F-1 ==~ ~0 
+ Fz.. 

' "' . 'f' Ecnu Hy)KHO ·KOMneHcnpoBaTb a6eppauun, To ecTb c.aenaTb . 6nll3KHM 

no SHa'!eHniO K ·. ')f"- V, TO cne.ayeT HafiTH TaKyiO napy KpllBbiX F-1 If, F'2.' ,'1;0~ 
fib! OHH nO'!TH . COBnanH B KBKOfi-TO o6naCTH npH BepTIJKanbHOM nepeMe.rueHIJH 

O.llHOH ll3 HllX. 
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C 9Toil ueJibiO cne.nyeT nocTpOHTh ce~eilcTBO KpiiBhiX F2, Ha npospa'!Hoil 

6yMare II, COB.M9CTIIB BepTHK8JibHbl9 OCII Et II F:;t., nepeMemaTh npospa'!HYIO 

6yMary, OTb!.CKIIBaSI ,llB9 XOpOlllO COBII8,ll8!0!llll9 KpliBhl9 B HHTepecyiO!ll9ll H8C o6-

·~ ~ 
nacTn H3MeHeHHSI · o(. IHnH )..) I. 3.Ha'!eHHSI -E n: ---2 Ha aTHX .nByx KpHBhiX. 

. 'Jt 2.. a... 
SIBJISIIOTCSI onTHMaJihHhi.MH; 3Ha'!eHne jt: onpe.n enHeTcSI us BeJIH'!HHbi ne~eMemeHIISIJ 

KOTOpOe npe,llCT8BJISI9T co6ofi ~ ~: , 3TOT M 9TO,ll SIBJISI9TCSI 06!lliiM ·n M0}!{9T 

6b!Tb IIpiiM9H9H H B ,llpyrHX CJiy'!aSIX·o KOr,lla B03HHK89T BOIIpOC 0 KOMII9HC8UHH 

a6epparirl:II .llBYX OIITH'!9CKHX 9,lliiHHU, 

. . . j 

Q.ll H8KO H8IIJiy'!IUIIM SIBJISI9TCSI M9TO.ll, . OCHOB8HHblll Ha pa3JI0}!{9HIIH B pSI,ll Bb!pa}!{e-

HIISI cpO KyCHOrO pace TO SIHIISI, 

BM ecTo ot~ M hi npe.nnoqnu B3SITh .sa HesaBucuM yiO nepeMeHHY!O 1.) • Den-

cTBUTenhHO, ).) BapbHpyeTcSI M9Hhill e ~ , H noaToMy y.no6Hee HCIIOJih30BaTb 

).) KaK nepeMeHHyiO npH pasno}!{eHHH B pH.ll. 

. - . • -z... 
3aBliCHMOCTh II I npnBe.neT, TaKHM o6pasoM, K pasno}!{eHHIO .,...6..tin.. ).) B cTe-

nE!HHOil pSI.£i, 0CT8BJISI9M nepBbl9 IISITb '!~9HOB o6mero pa3JI0}!{9HHSI: 

!_o = It~-- f (A-;-A3)~"Ly + ..r1o ( A-.r-~oAt A3+ 3-A.s-)AAM. 4-v, 17 I . 

. . A {_ ~o )i ( ~a )i.1 
A~= 2.-t- (-1-~)[~ -t at"l- . • 

. 6 ~o A · 
B nepBoM npH JIH}!{eHHH -a:- paBHo 1\'.-\ , KOTopoe saBHCIIT oT 

r.ne 

~ .. 
~ 

B Ta6nHue Ne 1 npHBe.neaa aTa saBHCHMOCTh .llJISI. ~ = 1,54. 
!~ 

Ta6nHga Ne 1 
~-~ ~ .. 

·~ A A. ~~ I 'l\. = 1 ,54 I . . 3a BIICllM OCTb OT II 

2,5 

2,6 

2,8 

3 

3.2 

0,6 

2,351 

2,365 

2,393 

. 2,421 

2,449 

0,7 

2,262. 

2,273 

2,295 

2,315 

2,337 

0,8 

2,175 

2,182 

2,1,96 

2,210 

2,224 

0.9 

2,0875 

2,0912 

2,0984 

2,1052 

2,112 

o,95 

2,0438 

2,0456 

2,0492 

2,0526 

2,0561 

jto 
H ~"L. 

c 

p 

Pl 

K 

H 

.ll 
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CBH3h Me:m:ay ).) H T aaBHCHT B nepBoM npnonn:m:eHHH TOJihKO oT A"' _. 
. B Taonnue 2 noKaaaaa 38BHCHMOCTh )....> OT r 

T a 6 n n u a 2. 

3aBHCHMOCTh \..) OT 

·'* 50 10° 15° 20° 25° 

i\" = 2 t 50 9°42' 14°2' 17°55' 21°10' v 
't+~ 1-0° 19°42' 29°2' 37°55~ 46°10' 

~ ., 
-Pt-t =2,5 r~:~ 

3° 19'. 6°34' 9°34' 12°21' 14? 45' 

8°19' 16°;34' 24°34' 32°21' 39° 45' 

B HallleM cnyqae ).) 
0 

BCeraa M9Hhlll e 18,,; 1 . UO~TOMY cneayeT OCTaBHTh B 9TOM 

paano:m:eann TOJihKO qneabr ao qeTBepToil cTenean BKJilO'IHTeJihHO. K oraa BbionpaeM. 

' ~0 (!(,.. 
3H8'19HHH !R-\ H. :Jti. 1 HY.2KHO yHHTbiB8Th 1 'ITO' UOTepH CBeTa B M9HHCK9 pacTyT 

c yBeJIHt{eaneM ':R.-L- ~1 n ~ • Ho · Koraa !R."L- :R1 MeHhllle 0,1, To 
~o :R..o !R.o 

B03HHK8·lO'T TpyJlHOCTH B KOHCTpyKUHH MeHHCKa, KOTOpbiil CTaHOBHTCH CJIHlliKOM Toa-

KHM. 

Bbrpa:m:eane 17 I ycTaHaBnnaaeT M e:m:a y ~0 H ·~)..) CBH3h, KOTopaH 
A· . 

MO:>KeT npHHHMaTh OJlHY H3 xapaKTepHbiX cpopM 1 llOK~3aHHbiX Ha pHC. 5, COOTB9T-

~ 1t . .' ' . 
CTB9HHO 3H8'19HHHM St~ H !)t:_ , JlJIH KpHBOt!: . ....&- aoeppaUHH · M9Hhlll9 1 npH 

).) = ))0 aoeppaURH KOMneacnpylOTCH. KaK BHJlHO H3 pHC. 6 I' Vo ecTh cpyHKUHH 

~ H ~~ • KpHBaH ..C cooTBeTcTByeT V 0 ·:= 0, Tor a a TpeTnil qnea 

pa3JI02K9HRH HC'Ie3aeT. 

Ha p~c. 6 nyHKTHpoM oooaaaqeabr nnann !R"l-;!--1 = C!...~ , napaMeTp KOTo

pbrx COOTB9TCTByeT OTHOCHT9JlhHOil TOJllllHH9 M9HHCKa. BH.llHO, 'ITO. JlJlH ))0 = ~ 

KoacpcpHUH9HT npH BTOpOM 'IJI9H9 Bbipa:>KeHHH /7/ OCTaeTCH npaKTH'I9CKH UOCTOHH-

HbiM. 

Bocnonh3yeMcH pnc. 6 H TaOJIHUaMH 1 H 2, 'ITOObi BbiOpaTb 3Ha'I9HHSJ 

~o H ~ 
~-1 3t-z; 

nocTpOHM 1 HanpHMep, OO'b9KTHB C OTBepCTH9M. '"t+),..) 40°. MaKcnMaJihHoe 
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3H8'l9HH9 ')) 38BHCUT OT 3HEi'l9HHH -A .-i 

Ecnlt BbiopaTb 

ruefi KpHBOfi H~ puc. 

Hafi..oeHbi, aanpuMep, 
a.. 

U ~ -=0, 455. .Qn H 

~ .. = 2 

A-i= 2,5 

'))~= 18° 45' 

).) = 13° 
~ . 

~ ).)0 = 0,25, TO 9CTb '))0 = 14°30', TO 113 COOTB9TCTByro-
. ~ ~ 

6 aafi..oeM aecKonb.Ko napHbiX. aaa<reauil:. -r H ~ • • Ecnu 
~0 '::R..{ . ~'2.- ~" ~ . A_ 2. 
~ _ =2,?1 H ~ =0,8, TO 'S( =0,089, 1\"-\ =2,198 
"""" ;.J- 2.. 0 ° 0 • 

aaa<reaua 0 + ~ = 40 aail:..oeM ~ =17 • Ha puc. 7 

npuBo..ouTcH aTa .onTu<recKaH cucTeMa c npe..oenbHbiMU ny<raMH, B aToM cny<rae 

MO)KHO H8ITHC8Tb: 

·. ~ = oJLt-ss-+ o,o~r:f-5 ~~)) (1 &'2.).) ) . 

~ ~).)0 • 

Ha pRe. 8 noKaaaHbi pa3Hbie nonomeHHH TO'lKU A , B Kam..ooa To<rKe 

npoBe..oeH ~OOTB9TCTBYIOIUHfi ny<r. lJTOObl onpe..oenUTb OITTHM anbHOe nonomeaue nnoc

KOCTH uaoopameaus/ HnH Bepaee KOHU9HTPH'l9CKOti 'ccpepbi, aymao paccMoTpeTb 

TO'lKY nepece<remriH oruoarol!lea KpuBoil: paaHbiX ny<refi c ny<roM, cUMMeTpU<rHbiM npo-

xo..oPrueMy qepe3 KpafiHIOIO TO'lKY N : TaKHM oopaaoM aaa..oeM OITTUManbHOe nono-

meaue TO'lKH A 
' a. ro= 0,455-o, ooo35 

U pa..ouyc Kpyra H8HM9Hblllero p acceHHHHH , npe..ocTaBnHIOIUHfi COOOfi TO'lKy B H300-

pameHHH 

#> 

-t =o:ooot4 ~o. 

lJTOObl HM9Tb paapewaroruyro CITOCOOHOCT.b H300pameHHH 200 nHHHfi 1 Hymao, 

'lTOObl H3oopameHH9 HBXO.llHJlOCb B OKpymHOCTH pa..OHYCOM 0,028 jto , B STHX 
• 0 

ycnoBHH?C yron HaoopameHHH ..oonmea Obi_Tb 2 x 3 31 '. 

·EcnH K8)K..08H TO'lKa npe..oMeTa Hany<raeT CB9T paBHOMepH0 0 TO KOacpqlliUH9HT 

COOHp8HHH CHCT9Mbl paBeH . 

A- c~ Ltoo _ -1-~ r::t o =-it{ :?> 07 
2. 2. J Ia • 

EcnH cBeT Hany<raeTcH no pacnpe..oeneHHIO JlaMoe_pTa, KaK B cny<rae cpnyopec-

U1IpyiOlU9r'O SKpaHa, TO KOacpcpHUH9HT COOHp8HHH CHC~9Mb~ paBeH 

~'2-4-oo-~ ,_ ~o = 4-oZ • 
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·3TO 3H8'i9HI19 COOTB9TCTByeT H3Jly'ieHHIO U9HTp8JlbH!>IX TO'i9K rrpe.nMeTa. l]JJH KpaH

HHX TO'i9K 9TOT. K09cpcpHUH9HT H9MHOrO YM9HbW89TCH. 

3, 0ITTH'i9CK8H 39pK8lJbH8H e.nirHHUa. C LlBVMH 

B HaweM cnyqae npe.nMeT Haxo.nn:TcH Ha cpnyopecuupyiouteM aKpane o.nnoH 

Tpy6KH 30n, a H306pa)K9HH9 D.OJI)KHO o6pa30B8TbCH Ha cpOTOK8TO[le CJI9.L1YI011.!eii 

Tpy5KH. npe.nrrO'iTHTB.TlbHO IT?CT8BHTb 9TH Tpy6KH BHe rrpOCTpaHCTBa M9/Kl1Y 9THMH ... , 
LlBYM H aepKarraMH, EcnH o.o.Ha H3 Tpy6oK pacrrono?Kena BHyTpH. ro OTBPpcrue aep-

Kan B CHCTeMe, 0ITHC8HHOM B § 2, LlOJl)KHO 6b!Tb LlOCTaTO'iHO 60JibWHM 0 'ir'06bi 

Tpy6KH He rrpe.ncTaBJlHJIU 3Ha1.fHT9JibHOM rrperpa.llbl .llliH rrep9Lt8'il1 CBeTa M9/Klly 

ccpepnl.!ecKHMH aepKanaMH enn:Hn:u, cocTaBnHrow:ux cn:cTeMy I /1. 

Ecnn Tpy6Ka pacrrOJIO)Kana rrepe.o MeHUCKOM,o MOX<HO CLlBHHYTb MeHHCK. B 

CHMM eTpH'iHOe ITOJlO)KBHHe ITO OTH,OW9Hlil0 K UBHTpy 39pKa.Tla, 

Bo BCHKOM cnyqa~ cne.nyeT ycTaHOBHTb'.nononnHTB~hnoe aepKarro, l.!To6w 

BB9CTH HJlH Bb!B9CTH H306p8)K9HH9 BO BHyTp9HH99 rrpOCTpaHCTBO OITTH'I9CKOM ClfCTe-

Mbl, 

TaKHM )K9 o6pa30M, BCJlH Tpy6Ka paCHO.TlO)KBHa BHe OITTH'i9CKOM CHCTeM bi, 

TO .UJHI TOrO, 'iT0.5bi BB9CTH If BbiBecTa ·cseTosoM: rryl.!oK, HY)KHO ycTaHOBHTh 

LlOITOJlHliT9JlhHOe 39pKa.TIO, npn 9TOM B03MO)KHO MHOrO pew 9HHH, 

PaccMoTpHM a.nech cnyqai:J: KonuenTpH'iecKoi1: .nononnHTenhnoi1: JJHH3l>I, pac-

nono)KeHHOH, KaK yKaaano . .Ha p11c. 9, H n:Merow:ei1: H9KOTOpb!9 rrpeHMyW:eCTBa 

B Ll8HHOM · cnyqae, nonpQ5yeM CKOMIT9HCHpOBEnb aoeppaUUlf K8)K.UOrO 39pK8.TI8 B 

OTLl9JlbHOCTH, 6e3 HCIT0Jlb30B8HHH M9HHCK8. 

VJa puc. 10 BH.UHO, KaK rrapanJJeJlhHbiH Jiy'l, COOTB9TCTBYIOW:HH yrny o(. 

nepeceKaeT OCh B TO'iKe f4 
HafiTH U3 Bblp8)K9HHit 

j{a -·--= 

a_ MO)KHO 
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Kor.ua d. aapblipyeTcSI B onpe.u·eneHHOit o6nacTR, a.... .uonm:Ho. ocTaBaThCSI npaKTn:-

qeCKFI llOCTOSIHHhlMo 

t.{To6bi CJlB,llFITh 38 a.. , MO)!{HO liCll0Jlb30B8Th Jli060it 1:13 qeTbipBX MBTO,llOB, 

n:anom:eHHbiX B npe.ubr.ll yweM naparpacf>e. 3.u ech npon:a ao.u HM paanom:e HH e a ps:~.u, 

coxpaHSISI nepabre nSITh qneHoa o6mero paanom:ean:g: 

::R.o = 
a.. 

'+A3( A3) ". '- _!±._ £>(1- ".5_ A3 ~ As-\ . tr 
2-A-\- T 1- 4-At ~ ~ + A5" A-\ /1' 2.. A];- .-{(:, Af)~~, 

I'.llB 

1\-l_ = ~ ;: Y'- -1 
. (R.., 

B nepaoM npn:6nn:m:eHiin: A = 'lA,... 

· K 08cPcPHUFI BHT BTOpOI'O qJleHa B npn: BB,ll BHHOM p83Jl0)K BHFIFI paBBH. HyJliO npn: 
~ , . ' ' ~ 
!!4 =2,615, a I<oacf>cf>n:un:eHT TpBTbBI'O qneHa paBeH HYJl!O npn: ,.., =2,04. TaKn:M 

0 6pa30M, pBKOMBH.llYBTCSl Bbi6paTb ~ M B)K,ll y 9TiiMFI 3HaqeHF!SIMii, 

Ha [me. 11 uoKa3aHbi Kpn:al,re, n:ao6pam:aiOwn:e aaan:cn:MOCTh 

3a Bli CliMOCTh J.>o . OT ;: noKa3aHa Ha 

(R.; 
a.. OT ~S»• 

pn:c. 12. 

HanpliMep, .uns:~ ~ = 2,55 n:MeeM: 

a_ • "1. -i ~~) 
'Jl., =0,323 - 0,0238 ~ \f;'(.-t-

010
2,5 5" • 

~ 1to 10°55', 35° 45' I. 

Ha pRe,. 13 noKaaaHbi .P83HbiB nonom:eHRSI ToqKii A I{ COOTBBTCTBYJOlllHB 

~ 0 0 
nyqn:, KOI'.ll8 ·a BapbHpyaTCSl OT 0 ,llO 40 , 

. !If'-: 

Vf3 I'pacf>n:r<a BbiTeKaeT,. qTo OllTHM8JlhHOB llOJlO)KBHFIB H306pam:eHHSl COOTBaT

a.. 
cTayeT · ~ = 0,323 + 0,000235. IKpyr Han:M BHhlllaro pacceSIHn:SI/. B aToM cny-

qae Kpyr, H306pam::aaM biit TOqKoit 0 FIMBBT pa.un:yc. 0,00037 jto , 

.[ln Sl TOI'O, qT06bt HMBTh paapewa!OIUY!O cnoc06HOCTb B 200 JlHHn:ii, pa.un:yc 

Kpyra, onpB,llBJlSI!O lllBI'O Fl306p8)J{9HFIB, ,llOJl)KBH. 6biTh 0,074 ~o t 8 Y·I'OJl, llO,ll KOTO

pbiM BFI,llBH npa,llMBT OT UBHTpa~ 6y.ueT 2X 13°10'. 

Ha pn:c. 14 noKaaaHbi npe.uenbHbre nyqn: aToit cn:cTeM hi, 

Ecnn: HCToqHn:K caeTa n:a . A pacnpB,llBJlSIBT CBBT p8BHOMBpHO BOKpyr, TO 

KOScPcPHilFIBHT C06n:paHKSl paBBH 9,4% C yqeTOM SKpaHn:p'o BaHFI Sl .ll OllOJlHFITBJlhHOI'O 

aepKana • 

8 

r 

6o 

c 

3 

.ll 

H 

K: 

K< 

X 

B 

Kc 

CE 
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Ecnn: n:a A cBeT n:any"'aeTCSI ITO pacrrpeneneHRIO naMoepTa, KOacpqni'un:eHT 

4. KoHueHTpn:qecKaSI RMMepcliOHHBSI aepKanhHaSI cn:cTeMa /l/1/. 

B Haw eM cnyqae rrpenMeToM SIB.TISieTcSI n:ao.6pa>KeHn:e·, Ha cpnyopecun:pyrorueM 

9KpaHe, COCTOSIIUeM R3 TOHKOI'O CnOSI KpRCTannoB, Han HMM HaxonRTCSI CTeKnSIHHaSI 
'· 

rrnacTRHKa , KOTopaSI axonn:T ao BHewHroro o5o~o<iKy Tpy6KM 8on. B cny"'ae Tpy-

ooK Ueficc caeT Many"'aeTCSI TO"'KaMR SKpaHa BHe TpyoKR ~0 pacrrp~neneHMIO naM~ 

5epTa. 

' C IIOMOIUhiO RMMepcROHHO-I'O OO'beKTMB8 M::>>KHO C06MpaTb CBeT~ M3nyqaiOIURfi

CSI neprreHnMKymipHO 9Kp8HY:t B rrpoc.Tp8HCTBO Me>Kny rrpenMeTOM R aepKaJIOM, 

Koacpcpn:un:eHT co6n:paHRSI caeTa MO>KHo. yaenM"'MBBTh 5ea yaenn:qeHMSI arrepTypbr 

aepKarra; n:aaecTHo, 'ITo 6onhwaSI arrepTypa oaHaqaeT 6onhwn:e a5eppaun:n:. 

Ho ecnn: rryTh caeTa no a.e~pKan.a aenHK, HMMepcHOHHbiii oo'beKTHB aen eT K 

norronHn:TenhHBIM rroTepSIM caeTa, B HaWEM cnyqae n:crrqnhayeM aToT RMM epcn:oH-

Hblfi Oo'beKTRB nnSI Tpy6KH :BW ~Q 
KRA OO'b8KTRB. 

ManeHb~R:lf. 9KpaH KOTOpofi o6pa3yeT KOpoT-

0Ka3anOCh, 'ITO caM b!M rronxonSIIURM RMMepCHOHI;IbiM 06'beKTHBOM 6yneT TOT, 

KOTOpblfi YK838H H8 pHC, 15; anecb Me>Kny rrpenMeTOM H rnaBHblM aepKanoM Ha

XOnHTcg cTeKrro n:nn: npyraSI rrpoapa"'HaSI cpena. 

B o6oeKT,HBe n:MeiOT MecTo naa oTpa>KeHHSI H onHo rrpenoMneHn:e /,.€.]) I 

CHCTeMa xapaKTepHayeTcSI aeJIH"'HHaMH: 

(ito (Ro 
'1'\. > !}t-i ) ~ • 

B HacToSIIUeM cnyqae n:MeeM crr~nyrorun:e Bbrpa>KeH:aSI: 

Korna ;: H3BeCTHO, rraparrnenhHbiii: JIY"'o COOTBeTCTBYIOIURii: YI'llY a . rrepe-

ceKaeT ocb B TO"'Ke A , TaK 'ITO 
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~ s A01DKHO OCTaBaThCSi saphHpyeTcSI ao KaKoro-To npeaena, EcnH a.. 
npaKTH'ieCKH nocTostHHblM. Paanara·st ·B psta H coxpaast~ nepBbie 5 qneaos oomero 

paano>KeHHSI, HaXOAHM!. = =·A_.+ i (A3 - A})~\~+ -1~o ( A.f -.-{oA3 A~+ SA s) ~ 4-J> 1 

r.cre . 
·A 4. 
~A.="'-+ 

. ;_ 

~( t) .- 3 

EcnR I"V\.. 1,!54, K09cPcPRUHeHT npR .BTOpOM qneHe B HaW eM paano>KeHRR paBeH 

!9.... 
aynro anst ~ = 2,02. 

VfHTepecHbiMR SIBnSIIOTCSI cny'iaR, KOr.lla '!: < 2,02. 

. . ~ 
noKa38Hbl pa3Hbie cPOpMbl H3MeHeHHS1 -a:- B 3aBRCRMOCTR OT 

Ha pHc. 17 noKaaaaa aaBHCHMOCTh Jo OT ~ • HanpRMep, ecnR i; = 2.1 

Ha p~c·. 16 

·~S>. 
TO ~ 11° u ·~ = 0,393+0,0364 ~4g:, (=:t~~A~. 

'H a pHC, 18 noKa3aHO KaK nepeMemaeTCSI TO'IKa H COOTBeTCTB)':IOJ.+tHe ny'IR 1 Y..Orpa 

. ~ npRHRMaeT paaHbie aaa'ieHHSI, .Dnst npe.crenhHOit TO'IKR N , cooTBeTcTByromeit 

~ =34° 40', aait.creTcst onTRM anhaoe nono>KeaHe. nnocKOCTH Haoopa>KeHHSI, .crnSI 

KOTopoit ~ . =0,393 + 0,00025, a pa.cruyc ~pyra, ripe.crcTasngeMoro TO'IKOil B 

R30opa>KeHHH! paBeH 0,00023 ~0 , 4TOObl HMeTh paapewaromyro CllOCOOHOCTh B 

200 nuauil, yron, noa KC>TopbiM BH.crea npe.crMeT ua ueHTpa, .cron>KeH obiTh"'2x6°42'. 

Ha puc. 19 noKaaaaa aTa onTR'iecKaSI e.crRHHua H ee npeaenhHbie ny'IH. 

B cnyqae npe.crMeTa; uanyqaromero cseT B cTeKne no pacnpe.cr eneauro naMoepTa,aa 
~~ 

BXO.lle aawero Oo'beKTHBa. K09cPcPRUReHT COORpaHRSI oy .ll eT 2 ~% /y'IRT hi BaSI aclJciJeKT 

aKpaaupoBaHRSI pononHRTenhHOro aepKana/, Ho_ ecnu HCTO'IHRK cseTa nepe.cr cTeKnoM 

H3nyqaeT B BaKyyM no pacnpe.creneHRIO naMoepTa /KaK B cnyqae aKpaaa 30n/ 1 TO 
. 0 0 . 0 

npe.crenhHbie yrnbi 34 40' H 19 30 1 /puc,l9/ B CTeKne COOTBeTCTBYIOT yrnaM 62 R 

0· • 31 . B BaKyyMe H K09cPcPHUReHT CODHpaHHSI CBeTa B03pacTaeT B .craHHOM cnyqae 

.llO 50%, 

. .nee TaKRe e.crHHHUbi, pat::nono>K eaabie .crpyr n2pe.cr .crpyroM, oopaayroT onTR

qecKyro CHCTeMy C ysenH'i9HHeM 1/1, 

r 

F 

r 

;.:. 

T 

H 

.[] 

E 

T] 

pl 

TE 

p~ 

H 
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5. KoaueaTpnqecKaSI HMMepenoaHaSI aepKanhHaSI e.unanua /l/9/ 

.DnSI nonyqeanSI yaennqeHHSI nao6pa*eHHSI nenonhayeM o.uay e.unanuy, nao6pa*eH

ayro Ha pne. 20. npu nepexo.ue oT A K B aa Bhrxo.ue nonyqaeTeSI reoMeTpnqeeKoe 

yaennqeane nao6pa*eHHSI BMeeTo napannenhHbiX ny;qett. 

· PaceToSiane. k H8XO.[ll!TeSI H3 Bbipa)!{eHHSI 

~ ~£ 
m.~. ~~, 

r.ue 

r.ue 

3 .. 

).lnSI Toro qTo6hi nenonh30B8T!"=> aTy onTnqeeKyro e.unanuy .ung nepexo.ua oT aKpaHa 

Tpy6Kn B W 80 K ¢oToKaTo.uy ene.uyromeii Tpy6Kn B W 8 0 , HY*HO nMeTh nnaen-

Hoe yaennqeHne · 1/9, 

Tor.ua HMeeM~ 1J- m.. !:'Ro. '3. ---- -= 
a.. a.. a..-{ 

.DnSI rn.. = 1,54 aaii.ueM 

~ By .ueM eqnTaTh 
ca.. 

~0 
- = 0,587 

!:R.~ 
+ 0, 7 3. 

GL 

E 1lo rnaBHbiM napaMeTpoM, enn 

TpeTnfi qneH, c;t>opMa Kpl!BbfX 38Bl!eHMOeTH 
~0 a... --:v- OT . . };)~s.' 

2,55, To neqeaaeT 

noKaaaaa Ha 

~ 
pRe. 21, KpnaaSI /1 I .ung aaaqeanSI Me*LlY 2,55 H 3,65 npe.ueTaaJiSieT RH.-

~ 

Tepee 6naro.uapg MMbiM a6eppaUHSIM, B03HHK8IOIUHM B 9TOM enyqae. 

Ha pne. 22 noKaaaaa aaanenMoeTh ~ g,o OT 

B HaiUEM enyqae .unSI Tpy6Kn 2>W 80 MaKeRManhHOe aaaqeal!e yrna 
. 0 . . . 

paBHO 23 6naro.uapH .<!JopMe eTeKnSIHHOil: o6onoqKJ! BbiXOLlHOI'O 9KpaHa /pne,28/, 

Hym.ao BbiOHpaTh Jo TaKnM o6paaoM, qToobi eooTBeTeTayromee aaaqeal!e o(., 



" '0 
6binO MeHhWe 23 • 

·(Ro: ..,;' 2 757 ·' 
~ , , 

r', ' "' ' 

nycTb 1 H8I1pHMep, 

A" = o,585; . Y., 
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~ 6JJH3KO · K 20°. EcnH 
0 ' 0 = 5 35'; o{, = 18 45'. 

Paano*eHHe a pSin HMeeT aHn 

,s. = 2,6 
!!to 

+ 0,316 ~~ P.. ( ~1.1 --") 
\1 o,oo lt • 

!Jto =3,46, TO 
(1.. 

VIa pRe. 23 abiTeKaeT, 'ITO OllTHM anbHoe IlOJJO)KeH:ne nnocKOCTlf Hao6pa)KeJiHSJ np:n 
I 0 ..& 

cx.,.,Cl!X= 23 IlOJJy'laeTCSJ 1 KOI'na !R.c, = 2,6+0,00026. 'Tol'na pan:nyc Kpyl'a, 

~IJ?en'cTaanSJIOWel'O TO'IKY a lf30Gpa)KeH:Hlf 1 paaeH 0,00024 .1t0 

lJT06bi :HMeTb paapeWSIOWYIO CI10C06HOCTb a 100 1IHHHi1 1 9Ka:HaaneHTHyiO paapewa

IOlll,efi CI10C06HOCTlf a 200 1llfHHfi a I1penbinyl1llfX C1IY'18SJX 1 KOI'na lfCI101lb30aaJIHCb nae 

enHH~Ubl1 Heo6xon:nMO; . 'IT06bl pan:nyc KOHTypa lf306pa)KeH:HSJ 6bl1l 6bi paaeH 0,024 P.o• 
' . . 0 

'ITO upenycMaTp:naaeT Yl'01l axonHOI'O oTaepcT:nSJ o6'beKTHaa paaHbiil: 2 x 4 50' /p:nc .24 I. 

Tpy6Ka $W 8.0 :nMeeT aKnaH pan:nycoM 45 MM :n 1cnenoaaTen'bHO, 

~0 =}87 MM, 

KoscpqmuHeHT co6Hpa}mg caeTa aToii onTH'IecKoil: en:nH:HUbi paaeH 30%, ecn:n 

caeT H8 axone HMeeT pacnpeneneH:He naM6epT8 a aaKyyMe • 

Ho necpeKTOM sToil: enHHHUbi SJanSJeTcSJ To, 'ITO nyTb ny'leii a cTeKne aen:nK, 

If I1pO:HCXOnHT 3H8'1:HTeJibHhle IlOTep:H caeTa, Hlf)Ke I10K838HO, KSK MO)KHO 

yKOpOTHTb 9TOT nyTb, 

!" 

6, ,D0!10JJH:HTe1lbH8SJ 1IHH38 nnSJ IlJJOCKlfX npenMeToa If H3o6pa)KeHHil: 

B np en binywHx onT:n'lecKHx c:ncTeMax npenMeT :n el'o H3o6pa*eH:n e non)KHbi 

6bmH HaxonHTbCSJ Ha noaepxHOCTSJx, KOHUeHTpH'IeCKHX c aepKaJIOM, B HaweM cny

'lae npenMeT /cpnyopecuHpyrow:nil: sKpaH/ SJanSJeTcSJ nnocK:nM /p:nc. 25/, a :nao6pa

)KeHHe 'nOJI)KHO HSXOnlfTbCSJ H8 I1JJOCKOM HJJH ccpepH'IeCKOM cpOTOK8TOne 1 KOTOpbiil: 

lfll.Ol'na HMeeT KpllaH3Hy .Ll8)Ke o6paTHOI'O 3H8K8 /a C1ly'lae 1 KOI'na H306pa)KeH:He 

nepenaeTcSJ Ha cpoToKaTon -son I, EcnH :nao6pa*eHHe nepenaeTcSJ Ha cpoToKaTon 

cynepo'pT:HKOHa, OHO non)KHO 6i:.tTb nnocKHM, Ha pRe;· 26 noKa3aHo, l'ne nony'laeT

c SJ H306pa)KeHHe l-1 1 KOI' na npenMeT SJ anSJeTCSJ l11IOCKlfM, 

~ 
~ 

~ 
.<j ~ 
.... :. l > 

\; 

I 
j 
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.[{pyrOH cpaKTOp 1 KOTOpb!H Hy:»<HO yttHTb!B8Tb,- aTO npeJIOMJ19HH9 Jiytta IlpH 

npoxo:m:.o eHHH · 'Iepea _ cT~KmiHHbitl cnotl Tpy6KH ITOJilllHHa cTeKo!Ja aKpaHa 2-3 MM 

nmoc 3-4 MM cTeKna y cpoToKaTo.oal. B .uanbHefilileM 6y.oeM y'IHTbiBaTh H aTo 

npenoMneHHe. EcnH Mbi He .aa6oTHMCH o nony'!eHHH Hao6pa:»<eHHH Ha nnocKOCTH, To1 

K8K nOK838HO Ha pHC. 27) onTHM 8JlbHOe pacnono:»<eHHe nJIOCKOCTH H306pa:»<eHHH no-- -
ny'!aeTCH, ~or.oa AilQ = A.f A2.. B aTHx ycnoBHHX LlllH Toro, ttTOObi HMeTb paa-

pelilaromyro cnoco6HOCTb B 100 llHHHii, yron ot .uon:»<eH ObiTb Me~blile 3°, 
) 

Kor.ua none npe.oMeTa .uocTHraeT 2x45°. B Tpy6Ke 2>W8o aKpaH HMeeT .oHa-

MeTp 9 MM 1 H1 cne.QoBaT9llbH0 1 pa.oHYC CL ccpepbl, Ha KOTOPOfi H8XO.llHTCH 

H3o6pa:»<eHHe HllH npe,llMj!T 1 .oon:»<eH Ob!Tb paBeH 100 MM • . ,' _,_ 

YJMMepcHOHHbiH o6'beKTHB 6y.oeT LlllHHHbiM, H, cne.ooBaTenbHo, nornomeHHe 

CBeTa B CT9Kll9 oy.oe:T OO~blliHM. 
;. ; 

8 .ll8Jlb-!f9tl~eM Mbl yBH.llHM 1 KaK yny'IliiHTCH nono:»<eHHe, KOI"Ll8 nepe.o HMMep

CHOHHbiM oo'beKTHBOM BCTaBnHeTcSI .uononHHTellbHaH BbiTiyKnaH nHHaa. PaccMoTpHM 

cnyttatl Tpy6KH ::B W &o ~..{ = 15 MM 1 jlo = 30 MM, a. = 11,8 

f~<\lx. = 23° /pHc. 28/ ~ ~ = 13°. Cpe.oHHH yron noneaHbiX ny'!eil, na-
o 

Ll aromHx B ueHTp aKpaHa, cooTBeTcTByeT 18 /pHc .291. EcnH yttHT biBaeM npenoMne-

HHe. 9TOI"O ny'la npH ITpOXO:»<,ll9HHH qepe3 BbinyKnyro JlHH3Y H CT9KJlSIHHyiO CT9HKy 

TpyOKH TOlllllHHOM B 2 MM 1 TO K8K BH,llHO Ha pHC. 30, U9HTp8llbH8SI TO'!Ka A nepe-

M9l.U89TCSI B Ao • OTpHUaTeJibHbiH acpcpeKT o6ycnoBneH B03LlYll1HbiM aaaopoM 

TOJllllHHOll d 0 H .oonoJIHHTellbHOil: cTeKJIHHHOfi JIHHaoit TOJllllHHOii I MM. Ccpepti'!eCK.aH 

noBepXHOCTb aToM: nHH3bi 6epeTcSI KOHUeHTpH'!ecKoH: c aepKanoM , ee pa.oHyc ObiJl 

o6oaHa'IeH j{_ • PaccTOSIHHe Me:m:.uy A0 n ccpepH'IeCKOH · noBepxHoCTbiO JIHH3bi 

cocTaBnHeT 3 MM. PaccTOHHHe Me:m:.uy. A H ccpepH'lecKoii noBepxHOCTbiO nHH3bi 

6bmo oooaHa'!eHo a..0 • PaccMoTpeHHbiit JIY'I I 'f = 18° I na.oaeT Ha ccpepHttecKyro 

noBepxHoCTb llHH3bJ.B TO'!Ke M · H onpe.uenSieT yrono/..0 • VIa pHc. 30 BH.llHO, 'ITO a.o 

d.o H. oL 0 CB.H38Hbl cooTHOlileHHeM I ot.0 Manol: 

r.oe S•HBnSieTdH cpyHKUHeH: cf'0 : 

Ohe,D.sBeUAil IIHCTHT~l 
nAepHMX SCCJieJlOBaHHP ~ 

6H6JU10TEKA l' 
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!lpe.nnonaraeTcg, 'ITO Koacpqmu HeHT npenoMneHHg cTeKna Tpyom o.nHHaKoB c 

.. K09cp'cpHUlfeHTOM npenoMneHlfg lilfH3ble 8TO Bbipa:lli:eHlfe MO:lli:HO ynpOCTlfTb: 

doc::! .1,5"-{ a.o- 4->5"k.+A,o8 o<.~ J 181 

·. r.ne oL: npe,ncTaBnHeT COOOfi cl 0 , lf3Mep·eHHbifi B rpa,nycax. 

Vf3 pHC. 30 nonyqaeTCH TaK:lli:e 3aBHClfMOCTh 

3 ~ (S- ol.o) ~ !R, D'.o 

Hnlf 

1t = s-s~ --1, 3:t • 191 
0 

Bee aenH'IHHhl .nnHH B aTHX cpopMynax awpa:lli:eHhl B MHnnHMeTpax. 
\ . 

Yfc.Knro'laH ol: 113 181 lf 191, nonyqaeM nepByiO 3aBHClfMOCTh Me:lli:,ny a_ ' 

d., . 11 1t ... BTopyro 3aBHCHMOC.Th Me:lli:.UY aTHMlf nepeMeHHbiMlf nonyqaeM, y'IHTbi-

HBngiOTCg KOHUeHTpll''leCKlfMlf: 
Bag, 'ITO oKp)':lli:HOCTlf c pa,nHycaM 11 .R. lf a;.. 

~-+ a..o =a-. 
TpeThH 3aBHCHMOCTh nonyqaeTcg 113 ycno·BHH, 'ITO cBeT, HMeromHfi .npyroe HanpaB-

neHHe B cTeKne, .non:lli:eH H3ny'laThCH 113 TO'IKH ~ nnocKocTH A0 • BbroepeM aTy 

TO'IKY B A 1 Ha paccTogHlflf 3,5 MM oT ueHTpa, HMeg B Bn:.ny, 'ITO npe.nen H3o-

A
I 0 

6pa:lli:eHlfg HaXO,UlfTCg Ha paCCTOgHU:lf 4,5 MM. np gMaH onpe,nengeT yron 18 .• 

B aTofi nnocKocTn: ny'loK none3Hbix nyqefi, npoxo,ngmHfi qepe3 oo'beKTHBp lpn:c.291 

HMeeT B aepxHefi .'lacTH cpe.nHee HanpaBnetme, o6pa3yromee c A
1
0 yron 28°, a 

. 0 
B HH:lli:Hefi qacTn: - cpe.nHee HanpaBneHHe, o6p_1!3yromee yron 6 lpHc.31 I. 8TH 

A' 
.a aa nyqa BCTpeqaroTcH B A 1 , HO ecnn: noMecTHTq. BblllYKnvro nHH3Y, TO'IKa 

. nepeMecTHTCg B A~ , Haxo.nmuyrocg B nnocKocTn: Ao . 8To ycnoBHe· .naeT 

TpeTbe COOTHOWeHRe Me:lli:,ny a_0 , do lf. !Jl • nony'laiOTCg cne,nyiOllllfe 3Ha-

qeHn:g: . /)'\.. = 1 ,54, a..0 = 4,3 MM, J.,o,; 2,64 MM 1 ~ = 7,5 MM 1 

<X-t = 6°20'. 

TaKHM o6pa3oM, Hawa: onTn:'lecKaH cHcTeMa cTaHoBHTCH ·annaHaToM .anSI 

npe,nMeTa: nyqn:, Bb!XO.UHllllfe 113 pa3Hb!X TO'IeK nnoCKOCTlf .A , Ha Bb!XO.z:te SIBnSI-

IOTCSI napannenhHhiMH. 

3aMeTHM, qTO HCnpaBnSIIOlUaSI BbinyKnaSI nHH3a ll03BOnHna lfCll01lb30BaTh KO

pOTKlfJ% oo'beKTlfB I ~0 = 30 MM I c M anbiM riornomeHHeM cBeTa. TaKHM :lli:e Me-
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TO.llOM MO:lKHO HaHTif .llOIIOIIHHTeiibHYIO BbiiiYKIIyiO IIHH3y .lliiSl 'aTopofi· e.[lHHHUbi CHCTe

M bi1 IIpH IIOMOll{If KOTopofi MO:lKHO npaBHIIhHO nepe.llBBaTb ·u3o6pa:lK~!HHe Ha cpo'ToKa-

TO.ll Tpy6KH ~ W 8a ,\ 

7. npuMeHeHue nay'IeHHbiX OnTH'IeCKHX CHCTeM K 30n 

nnoTHOCTb CBeTa, If3IIy'IaeMOT'O B ~BIIOM Tene.CHO,M yr~e .d W TO'IKOH C 

IIOBepXHOCTif O.[lHOT'O rrpe.llMeTa·; paBHa IIpOH3Be,lleHHIO Tpex cpaKTOpOB: SlpKOCTif 

9TOit TO'IKH B .llBHHO;,.; • Hanpaane.HHH, TeneC~Of'O Y~IIB A'w H BpeMeHH, B Te'IeHife 

KOTOpOT'O H3MepeHife HMeeT ,MElCTO, 3TO B IlpOCTOM. CIIy'Iae, . KOT'.ll8 SlpKO.CTb OCT·aeT-
~' . ' 

Cll nOCTOSlHHOll B Te'IeHHe BpeMeHH If3IIy'IeHHSl', 06bi'IHO CBeT, Ifany<iaeMbill C 9KpaHOB 

B · npocTpaHCTBe, pacnpe.[leiieH no 38KOHy naM6epTa, .fipKOCT~ 6y.lleM H3Mep.SITb B 

8IIOCTHIIb6ax, a BpeMSI - B c·eKyH.llBX, ECIIH HMeiOTCSI ,llBe napan JieiihHbie IIIIOCKOCTH 1 

6nH3KO paCIIOIIO:lKeHHbie .llPYT' K .upyry 1 Jl, O.llHB H3 HHX paBHOMepHO OCBemae:rcSI. 

/no. naM6ep-ry/ C SlpKOCThiO .B 1 anOCTHIIh6, 'f0T'.ll8 HB .llPYT'YIO IIIIOCKOCTb rra.uaeT 

CBeT B O.ll~H IIIOKC. KOIIH'IeCTBO, C~eTa, If3IIY.'IBeMOT',0 TO'IKOH npe.u,MeTa$ • MO:lKHO 

. 2 
If3MepSITb .B cpOTOH8X HB MJ'vf .• 

ManbiM KOIIH'IecTBaM: · caeTa M·oryT cooTaeTcTBOBaTh paaHbie co6biTHil, npo

HCXO.lllllllHe B .!Ialll~ npe,UMeTe·onTH'IeCKOii CHCTeMbi. 3To.MoryT 6biTh KaK C06biTHSl 

O'IeHh 60IIhWOll .npO,llOII:lKHTeiihHOCTii1 HO M AliOll SlpKOCTif J TBK .If O'IeHb KOI)OTKife co-

6hiTHSI. nepBhie 06bi'IHO BCTpeqaiOTCSI B 8CTpOHOMHH I!pH cpOTorpacpH'IeCKOll perH

CTpaUHH1 a nocne.uHHe - .a cpHaHKe, oco6ermo. :B g.uepHofi. 

PerHcTpauHil Ha nneHKY ocymecTBIISleTCSI npH H.!ITerpuposaHHH so apeMeHH. 

·noaTOMy nopor cpoTorpacp~poBaHHSI Bb!pax<aeTCSI 'B cp0TOHIMM
2 

n pH HCII01Ih30B8Hllll o'<JeHh 'IYBCTBHTellhHOH nneHKH /1000 e.u. rocT I .llllll 

0·6ecneqeHUSl B HeraTHBe .63% np03I;J8'IHOCTl{ 'Ha.ll .. BYBIIhiO nocne npOSIBlleHHSii ue-

0 6xO.llHM() KOliH'IecTBO ,c~eTa, paaHoe 1 I 1000 n IOKc-ceK. 

,[{11 SI perHCTpBUiiH· npeaMeTOB1 ll31IY'i8IOUlllX M81Ibie KOliH'IeCTBa 'CBeTa, MO:lKHO 

CTaBHTb rrepe.ll cpOTOanrrapaTOM TeneBH3HOHHy'IO CHCTeMy c· cynepopTHKOHOM 

KHHeCKOnoM. YJao6pa:m:eHI!e npe.uMeTa npoeKTHpyeTCSI Ha cpOTOKBTOLl cynepopTHKOU8 1 

a KHHeCKOII ,ll8eT nerKO cpOTOrpacpupyeMoe H3p~pa:m:eHHe C YCHlleHHOH SipKOCThiO. 

C cyrrepopTHKOHOM nYJ-17' HBM. Y.ll81IOCJ;> B na6opaTOpHH noUH3HTh B · 16 paa 

rropor perHCTpaUHH no cpaBHeUHIO C rrneuKoii 'IYBCTBHTellbHOCTbiO 1000 e,llliHUU rOCT'a. 
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BaliRK :n.n. R XpOMOB n.M. onyoliHKOBaliR paooTy 0 npRMeHeHRR ri:epe,l:laiOLURX 

TelJeBR3ROHHbiX TpyooK .O.liSI cPOTOrpaqmpQB8HHSI COObiTRil: CO Cllaooil:' CBeTOBOit. SMHC~ 
' > • ' ' 

cneil: oonbmoil: .O.liHTellbHOCTR · ~. cny'lail: ct>oTorpact>HP.OBaHHH asea.a B acTpOHOMRH, 

B . .o.aHHOM cnyqae Mbi paccMaTpHBaeM coobiTRH c KOpOTKoil: mnaHbiO oT 

1/25 ceK, H HHme, 8TOT nopor COOTBeTCTByeT IIOCT~SIHHOil: speMeHR naMSITH MRW9HH 

cy~~popTHKOHa H. noCTOSlHHOil: Bp9M9HH 38TYX8HH.S1 SKfl8HOB T~YOOK 80n, BbmycKae-. 
. . . 

M biX npOM biWll9HHOCTblO, B HHmecne.o.yrowe M npe.o.nonaraeTCSl, 'ITO TpyoKa a on 

RCD01IbSY9TCSl B K8'19CTB9 np_e.ayCHllltTeneil: CBeTa B p9I"HCTpRpyiOLUHX CRCTeMax, 

npHM9H9HH,e ,TP?:"OOK. 80n .O.liSl M 81lbiX ocaemeHHil: orpaHH'I9HO 

H80liiO.O.aeM biMH WyM8MH 1 B03HHK810lUHMH Ha RX aKpaHe~ 
' '.' .... .-·;-. ) ' 

BR3Y81IbHO 

8TH ~yMbi ooyCliOBlleHbi TepMH'IeCKOil: SMHCCHeil: cPOTOK8T0.0.8 1, SMHCCReil: H3-3a · 

Ha.iiH'IHSl CHllbHbiX noneil:. ~01IH3H, cPOTOKaTo,a.a H BHyTp9HHRX aneKTpO.O.OB H no.o..o.ep-
• ' ·, ' • I 

mHB8IOTCSI. OCT8TK8MH ra:;sa B Tpy6Ke, B OTCyTCTBHH D01Ie3HOI"O OIITH'IeCKOI"O CHI"Ha

na Mbi H3MepslliH BH3Y8!IbH.bi9 WyMbi DOpR.o.Ka H9CKOllbKHX .0.9CRTbiX . .itoneil: anOCTHllb-

6a Ha Tpy6Ke :f> W 80 H T biCSl'IHOil: .O.Oli,,H. 8IIOCTHllbOOB Ha TpyoKe ~ w 55" , g 

STHX YC1IOBHS1X1 'ITOObi HM9Tb paanH'IHMoe HaoopameHHe aa aKpaae, ocsemeane 

c seTsti:unxcst TO'IeK Ha ct>oToKaTo.o. e .a. on mao. 6biTb. no Kpail:aeil: M epe 0,001 nroKc .o.nH 

Tpy6Kll :BW SO H 0,00004 liiOKC .o.nst Tpy6KH :], W 5S" ,. B nepBoM cnyqae cse

TstLUHecR T'oiJKH IIORBliRIOTCR npH npe.a.enbHOil: p831IH~HMOCTH C stpKOCTblO nopst.aKa 

1 anOCTHllbO BO BTOpOM Clly'lae - C RpKOCTblO 2 MH111IH8IIOCTH1Ib08, 

npaKTH~'ecKH 3aMe'leHo 1 . 'ITO WyM hi Ha SKpaHe 6biCTpO HC'I938IOT 1 KOI".O.a HH-!• . ' ... 
TeHCHBHOCTb H30opameHHR pacTeT, 

B STHX ycnOBHSlX yKameM H9CKOllbKO IIPl.'IMeHeHHil: TpyooK aon, Tpe6yiOlUHX 

.. . HCII01Ib30B8HHR H3Y'I9HHb~ CHCTeM ODTH'I9CKOil: CBSl3H, . 
\", 

·' 

D,n Sl DOHHm;eHHSl nopora ~YBCTBRT91I.bHOCTH perHCTpaUHR Ha Dll9HKe. MOmHO 
' . 

HCD01Ib30B8Tb O.O.Hy Tpy6Ky j?, W &Q , D,n R STOr.O npe.o.MeT-H306pameHR e npoeKTn-· 

pyeTcst aa cPOToKaTo.o. Tpy6K~. c .o.RaMeTpoM .o.o 80 MM. Ha ~~l.x'o.z:ie ·cTaBHTCR 
. . ~. 

'o6'beKTRB c yaenll'leHHeM·, 1"1 IrHna .oo~eKTHsa, onHcaaaoro s 6 6/ u c ·TeopeTH'Ie-

. cKoil: act>ct>eKTHBHOCTbiO cooHpaHRR cseTa · ·' 

A,5ltl.(~1.2.3o-:M""'}·-13o) = 24,2. 7o. 
C yqeTOM. IIOTepH. CBeTa B oo'beKTHB9 1 ScPcP9KTHBHOCTb. pasHa 15%, 8TOT o6~~KTHB 
o6paayeT liso6pameaH·e aa· nneHKe, . ·· · · . ' " ' '· · 

--



r 

lMHC:-

~HW9HH 

:Kae-

c. 

[0 

:nep-

::arna-

.B 

nuenae 

KC .UnH 

cae-

ei HH-

IUlHX 

KHO 

:.eKTHB 

21-

npennono>KHM, 'ITO apeMH nocnecaeqennH aKpana X.e 6onbwe apeMeHH ocaeme-

HHH cpOTO~aT,~na., ':t~ , B HOpManhHOti KOHCTpyKUHH :B W 80 HMeeM -t.e_ = 40 MCeK, 

DnH npeBbiW 9HHH BH.UHMoro 'WyMa HpKOCTb' aKpana non>KHa 6b!Tb He MeHbWe 

1 anocTHnb6a. Cn ~noaaTenbito, nnoTHOCTb KBa HToaoro · ·caeToaoro .. noToKa, as-

nyqaeMoro aKpanoM, nonmna 6biTb no MeHbwett Mepe 0,04 anocTHnb6-ceK. 
R ' • < < ~ ';; 

4epes 

onTHtreCKYlO CHCTeMy Ha nneHKy na,uaeT 0,04 X 0,15 niOKc-ceK, TaKoe MHHHMMbHOe 

KOnH'I9CTBO CBeTa MO>KeT 6b!Tb saperHCTpHpOBaHO nneHKOit~ B HH>Kecne,uyiOUlHX pact{e

T8X M bl npe,unmiaranH 1 'ITO Tpy6Ka 'J., W 80 HMeeT ycHnE:lHHe no HpKOCTH 1100 pas, 

4To Kac.aeTCH 'nnoTHOCTH KaaaToaoro cae1-oaoro noToKa, nanaromero na cpoToKaTon 
'11 8 - ' '0 04 ' -5 

Tpy5KH .;::,W 0 , T? ona n?n>KH~ Gb!Tb no Menbweit Mepe· fiQ0=3,6x 10 nroKc-ceK, 

3To osuaqaeT, tlTO c noMO~biO TPY:6KH 'l>~ &0 H ee o~TH'IecKoit CHCTeMbi nonl!>KeH 

B ~:aQ~~ 
0
-5 . = 28_, pas nopor 'lyBCTBHTenbHOCTH. perHCTp8UHH no OTHOW9HHIO K- nopo;.. 

ry .nneHKH 'lyBCTBHT9nbHOCTbiO 1000 e,u, rOCT, $TO nOHH)KeliHe 6binO .6b! eme 6onb

WHM 1 ecn_H 6b! aKpaH Tp~6K~ . ':B\N 80 liMen nocTOHHHYIO nocnecBe'leHH!l:;.--;t~ · M9Hblll9 1 

'ITO npH MHHHM8nbHOA !lpKOCTH . B 1 SUOCTHnb6 nano '6i,x 'nriOTHOCTb. He06XO.UHMOr'O 

MHHHM8nbHOrO .KBaHTOBOrO nOTOKa H8 nneHKe /0,001 'nroKC-cel{/i'· 

.../- 0,001 
A.. .e.=~-----0,15 

= 0,0067 ceK, 

B aTHX ycnoBHHX nnoTHOCTb MHHHManbnoro KBaHTOBoro noToKa na ¢oToKaTone 6bma 
Oz0067 ·· 6 

G hi rtOO = 6£10- nroKc-ceK,, T,e. B 167 pas Menbwe. neo6xonHMoit nenocpen-

CTBeHHO ,unH nneHKH, 

PaccMOTpHM ·ewe cny'lati npHMeHeHHH .UBYX K8CK8.UOB son lonHnBwJo, npyrott 
• ,. I 

~w 55" I H cynepopTHKOHa nl-117 /pnc.32/, 3KcriepHMeHTanbHO Mbl .ycTaHOBHnH, 

'ITO ecnH nnoTHOCTb 'K.B8HTOB0r'O noTOKa nOHH>KaeTCH npH6nHSHTenbHO .UO 

0,000025 nroKc•ceK na ¢oToK~Tone, To cynepopTHKOH cnoco6en eme pasnH'IHTb pn

cynoK. Tpy6Ka 'J,W 5S MO>KeT pa50T8Tb C MHH·H~a~~HOA. HpKOCTb.IO Ha aKpane 

B 0,002 anOCTHnb6a, t{TO HBnHeTCH noporoM BH.UHMblX WYMOB, 3KpaH MO)KHO npH-
. . ' •. . ' ' . 

C09.llHHHTb K tPOTOK,,aTO.llY cynepopTHKOHa 4epes. OnTH'IeCKYIO CHCTeM·y, nono6Hyl0 

.onHcaHHOit B ,pa5oT~ f4? C y~enH'I9HHeM 1/1 li TeopeTH'IeC~Oit a¢¢eKTHBHOCTbiO 

co5Hp8HHH cBeTa C aKpaHa .B,O% • npe~non~>KH~,. qTo. npaKTH'I9CKH. aTa a¢¢eKTHB-

HOCTb paana 32%. 

BpeM!l nocnecaeqenHH aKpana Tpy6KH J,W 55· o6b!'IHO paano 0,04 ceK, 

T,e. na c:PoToKaTon cynepopTHKona\ GyneT nanaTb.-d{BaHTOBbiii noToK nnoTHOCTbiO 
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0,002 X 0,04 X 0,32. JIIOKC-CeK; 3HaqeHJie 9TOti TIJIOTHOCTH B :UBa paaa MeHbWe 

· HH'>KHeti npei:J.eJibHOti TI110THOCT.H :UJISI B035y'>K:UeHHSI cynepopTHKOHa, 

npe:UTIOJIO'>KHM, qTo Me)K:UY Tpy5Koti :BW &0 H ::£,W55 HMeeTCSI OTITHqecKaSI 

CB,Sl3b,THTia ormcaHHOti B 161 I c npaKTHqecKoti 9cpcpeKTHBHOCTbiO 15%. MHHHMaJibHaSI 

TIJIOTHOCTJ:, KBaHTOBOf'O TIOTOKa, KOTOphiti :UOJI'>KeH na:na:Tb Ha cfJO~OKaTO:U, 5y:neT _ 

0 002 X 0 04 -6 • . . . . · .. . · . 
' 42 

1 =1,9x 10 JIIO!{C-ceK. a 9KpaH ipy6KH :BW80 :UOJI)KeH Ha-

..,.6- ' 
1,9x10 -6 
0 15 

= l2,6x1q anocTH~b6-ceK. MHHHMaJibHaSI TIJIOTHOCTb KBaHTOBo-

paBHa 

nyqaTb 

' . -6 
f'Q .TIOTOKa Ha .+.OTOKaTo:ne Tpy5KH 3W80 5y:neT paBHa 12,6x 10 -II 4 10-9 

't' , . ·. · • - · X JIIOKc-ceK 5 • 1100 I I 

T.e. 8 10 paa MeHbwe .HH'>KHe.ro nopora. cpoTonlieHK!f· Hy'>KHO oTMeTHTh, 
t . 

qTo nocToSIHiiaSI nocnecBeqeHHSI aKpaHa ,Tpy6KH :B W80 ).lOJI'>KHa 5biTb nocTaToqHo 
' . .· ' ~ . 

Manoti, qTo6bi Ha 9KpaHe TIOSIBHJiaCb· SipKOCTb, rtpeBOCXO:UilWaSI BH.llHMbie lli)'M:hl' TIO 

MeHbWeti Mepe B_l aTIOCTHJib6, ,Upyi"HMH CJIOBaMH, 9Ta TIOCTOSIHHaSI .llOJI'>KHa 5b!Tb 

12,6 MKCeK, 3Ta Tpy5Ka 6y:neT TIHTaTbCSI HMTIYJibCaMH, B TaKHX YCJIOBHSIX Bb!WeOnH-. 

caHHOe ycTpOtiCTBO _CMO)KeT, HanpHMep, perHCTpHpOBaTb H305pa)KeHHe C05biTHti, 

narowHx Ha cpoToKaT~ne Tpy5KH :BW So 
11,4 MMCeK, 

OCBeLUeHHe B 1 JIIOKC .ll11HTeJibHOCTbiO 

PyKOTIHCb TIOCTYTIHJia B H3.UaTeJibCKHH OT:UeJI 
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PHc. 7. nyTb npe,llenbHbiX 'ny'lell: B H3y'leHHOll: OnTH'IeCKOll: CHCTeMe • 
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Puc. 14. nyTb npe.uem,Hb!X nyqefi B nayqeHHOfi OllTll'leCKOfi CliCTeMe. 
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CHCTeMaX. 
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rrnocRo:ro rrpe.nMeTa B .LlBOti:HbiX MOHOUeHTpH'ieCKHX 

PHc. 26. nepeMemeHHe H306pa:m:eHHH TO'fRH A B 1, B .LlBOllHh!X MOHo
ueHTpH'ieCKHX CHCTeMaX. 
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Pnc. 29. OyTb npe.aenhHbiX ny'Iel!: .ann paccMaTpnBaeMol!: onTH'Iecxol! cncTeMbl. 

Pnc. 30. OyTb npe.aenhHbiX ny'Iel!: '.ann cny'IaSI npe.aMeTa. nnocxoro B neHTpanbHOl! 
o6nacTn. 
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