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B na6opaTopHH RA€PHbiX npo6neM O~.RV1 Ha 6aae CTpii!MepHoi:1 Ka

Mepbl, rJ038011RI9l!.\e&7! I-13MepRTb ,nep81t14HYIO I-10HI-13al\ltll0 penRTI-181-lCTCKitiX 

l.I8CTI-1\,.I !11, C03,Q8H nRH1M€TP08bl~ MarHitiTHbti:1 cneKTPOMeTp - yCTaHOBKa 

PV1CK 121• 0,QHI-1M 1-13 OCHOBH:.,tX ,QOCTOitiHCT8 3TOrO np1-16opa RBnReTCR 

ynpaBnReMOCTb, TO eCTb 803MOmHOCTb OT61-1paTb ,QnR perii!CTP8L\I-1111 

1-13 ecero MHOr006pa3HR npOL\€CCOB, npOI-1CXO,QR~IIIX npH 83aHMO,Qei:1cT

BitH1 nepBIII'-lHbiX '-lSCTIIIL\ C B€~€CTBt>M MIIIW€H~ cneKl-poMeTpa, C06btTV1R 

I-1HTepecyiOu.tero -Knacca • .QnR Bbt.QeneHHR 3Ti-1X co6btH1i1 e cneKTpo

MeTpe nOMHMO CTpYIMepHOi:1 KaMepbt IACnOJlb3yeTCR L\€flbti1 PRA ,QOnon

HIIIT€.flbHbiX ,Q€TeKTOPOB, 8 TOM- l.II-1Cne 1-1 CL\l-1HTIII11IlfiL\IIIOHHbte rO,QOCKOnbl. 

K KOHCTPYKL\1-11-1 H€KOTOPbiX 1-13 HI-'IX npe,Qbf!BJ1fi€TCR- PRA cneL\1-'lanbHbiX 

Tpe6oeaHI-1i1. 

- C4eTl.IV1Ka-t ro.QoCKona ,QonmHbt HMeTb cseToBo.Qbt Al11-1Hoi1 AO 3 M, 

TaK K8K CL\ItiHTitiJlllfiTOp C'-l€T'-li-1KOB rO,QOCKOna pacnonomeH B M8rHI-1T

HOM none HanpR)K€HHOCTbiO ~ 13 KIC 1-1 He06XO,QI-1MO BbtH€CH1 <f>3Y 3a 

npe,Qenbt MarHI-1THoro nonR. 
- B Ka'-leCTBe ceeTOOTpa*aiOl!.lero noKpbiTitiR CL\~-'~HH1n11RTOPOB 1-1 cee

TOBO.QOB H€Jlb3R npltiM€HRTb SJ110MI-1HIII314POBaHHbla::i' naBCaH, I-1CnOnb3ye-

Mbti:1 06bt'-lHO, TaK KaK CL\I-1HH1I1Jl.ATOp 1-1 CB€TOBO,Qb1 pacnOJ10)K€Hbl 8 

06beMe CTpi-1MepHO~ KaMepbl, TO €CTb 8 ltiMny.nbCHOM 3J1€KTpltl'-l€CKC'M 

none Hanp.R}!(€HHOCTbiO ~ 15 KB/ CM '· 1-1 np~t~MeHeH~t~e MeTa.nnH31-1poeaHHoro 

noKpbtTHR np~t~BOA~t~Ilo ·6bt K, noReneHV110 npo6oee e KaMepe I-1!1H no Kpai1-

He~ Mepe K Cl-111bHOMY 14CKa)K€HI-110 3Jl€KTPV1l.I€CKOrO nonR. 
- AnR o6ecnel.leHHR paa6opHOCTI-1 CTPI-1MepHoi1 KaMepbt 1-1 ynpow,eHIA.A 

npQL\€CC8 MOHTa)l(a BOAOP0.QHOi1 MV1W€HIII 8 06beMe CTpi-1MepHOi1 KaM€Pbl 

T€XHOJ10r~,-4€CKI-1 YA06HO I-1M€Tb n~ Kpai=fHet(r Mepe B OAHOM M€CT€ 11 cy

xoW1 6btCTPOPa3b€MHbti:1 KOHTSKT, TO €CTb KOHTaKT ABYX 48CTei:1 

CL\14HTI-11111fiL\I-10HHOrO C'-l€T'-li-1KS 6e3 npHM€H€HI-1.R KaKHX-J11-160 Knees 

HnH aaMaaoK. 

B ,QaHHO~ pa6oTe npHBOA.ATC.R pesynbT8Tbt I-1Ccne,QoeaHI-1i1, KOTOPbte 

6blnl-1 BbtnOJ1H€Hbl ,Qll.R 8blf!CH€HI-1fl 3TI-1X np0611eM. 6btn 1-13Y'-leH eon poe 

0 pOnl-1 K84€CT8a o6pa60TKI-1 noeepXHOCTIII CL\1-'!HTitiJlJlfiTOpa V1 CB€TOBQ

,Qa 6onbWOi1 A11L-1Hbl, BJ1VI.RHI-1.R MaTe pH ana, KOTOpbta::i 0Kpy)l(a€T CL\L-1Hn1Il

nRTOP ltl CB€TOBOA C4€Tl.II-1K8, Ha napaMeTpbl C'-l€T'-lltiK8, eon poe 0 ee-

111-1'-lltiH€ nOT€Pb, 803HVIK810W,VIX np1-1 CTbtKOBi<e CL\ItiHTVIJ111.ATOpOB 1t1 cee

TOBO,QOB, a T8K}!(€ 0 pa60TOCnOC06HOCTYI lti30rHyTbiX CUVIHTI-111Jl.RL\VIOHHbiX 

C'-l€T'-li-1KOB. 

CxeMa ycTaHOBKVI VI npHHL\Hn YI3MepeHHi1 noKasaHbt Ha pHc. 1. 
~CCJ1(~,QY€Mbl~ o6pa3€L\ Cl.lHHTHiln.RTOpa 06ny'-laJ1Cfl 3Jl€KTpOH8MIII OT 
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CBETOBM CUl/IHH111A5HOP 

mitm 
* Sr 90 

PHc.l. CxeMa ycTaHOBKH ,qnR 
YI3MepeHHfl xapaKTept.1CTt-1·K 
C~YIHTHililfiTOpOB. 

{3 -HCT04HYn<a ( 9 0Sr), KOTOPbl~ MO>tCHO 6bln0 nepeMeiJ.ISTb BAOilb CqHH
TYIIlJlfiTOpa. J)..n.R TOlO, 4T06bJ YM€HbWYITb BJlYI.RHHe H3M€H€H\IIfl T€Il€C
HOrO yrna, B npe,Qenax KOTOpOro $3Y 11 BH,QHT 11 30HY Cl.IIIIHTHJl!l.RTOpa, 
06Jly4aeMyiO 3IleKTPOHSMIII 1 6bJil IIICnOJlb30BSH CB€TOB0A ,Qil\IIHOi:i 1 , 2 M, 
4€P€3 KOTOp~~ CB€T OT C4HHTHI1IlfiTOpa nocTynan HS $OTOKSTOA $3Y. 
VlaMepeHHfl npOYJ3BOAHilHCb 8 TOKOBOM pemJ.1Me pa60Tbl ¢>3Y. ,QnR KOHT
pOJlfl CTS6HilbHOCTH yCTSHOBKH HCnOJlb30BaJlCR He60JlbWO~ C4HHT~Ililfi
TOP, KOTOp~i1 BCer,Qa noMeiJ.IS!lCfl M€)1(AY IIICCJ1€AY€MbfM CI.V1HTIIIJ1IlfiTOPOM 
H CB€TOBO,QOM. 

BnHRHHE KAYECTBA 06PA60TKH noBEPXHOCTH 
Ka~..~ecTso Cl.IHHTHJlflfiTOPa xapaKTepJ.1syeTc.R ero apeMeHHbiM+t xa

paKTepHCTYIKaMH, CBeTOBbiXO.QOM J.1 npoapa4HOCTbiO. 8 ,Q8HHbfX H3Mepe
HIIIfiX Mbl HCCil€AOBSillll !liiiWb noCil€.QHIOIO xapaKT€PHCTYIKY. npoapa4-
HOCTb C4HHTHJ11lfiTOPS onpe,Qen.ReTCfl ero XHMH4€CKHM COCTSBOM, $op
MOi1, MSTepHailOM, B KOTOPbf~ OH ynaKOBaH, H Ka4eCTBOM ero noeepx
HOCTH. ECilH CBeT C06HpaeTCfl TOJlbKO C O,QHOH CTOPOH~ C4HHTHilJ1fi
TOpa, KaK YI306pa>tCeHO HS PHC. 1, a npOTHBOnOJ10)1(H~i1 TOP€l.l C4HH
THililfiTOPS 3aKpbiT H€KOTOpoi1 3epKailbHOc:i nosepXHOCTbiO, TO aae~t~
CHMOCTb 8€J1Y14HHbf TOKS ¢>3Y OT OOJ10)1(€HIIIfl {3 -YICT04HHKS 6y,QeT on
pe,Q€IlRTbCfl cyMMoH ABYX 3KcnoHeHT 

J(LJ- exp(-L/A) +A exp[ (-2£- L) /A] /1/ 
r,Qe L - paccTOfiHHe f3 -HCT04HHKa OT 6n~tnKac:iwero K <l>3Y TOPLIS 
Cl.IHHTHililRTopa, f - nonHa.R AilHHa Cl.IYIHTHililRTopa, A- npoapa4-
HOCTb Cl.IIIIHTYIIlilfiTOpa, A - K03¢$HqHeHT OTpameHHR aepKana. 

Ha pHC. 2 npHBe,QeHO TPH KPHBbfX, CHRTbiX npH HCCI1e,Q088HIIIH O,QHOrO 
H TOrO me 06pS3L.~a Cl.IHHTHililfiTOpa pa3M€POM /1QQQx50x20/ MM 
HS OCHOB€ nMMA /nOilHMeTHJlMeTaaKpHilaTa/. VICXO,QHSfl KPIII88fl /1/ 
6bJna nony4eHa Ha o6past..~e, KOTOpbl£1 BHewHe BblrilR.Qen anonHe 
YAOBil€TBOpHT€IlbH0 1 XOTfl nOJH1POBKa 6bJilS C,Q€IlaHa ,QOCTST04HO ,Qae
HO, a C~HHTIIIIlilfiTOP MHOrOKpSTHO 6paJ1H pyKSMH H xpaHHilH 6e3 
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P~c.2. Kp~e~e norno~eHHR 

cae;:a 8 C~HHT\IIJln.ATOpe lf.Q 

8 388\IIC\11-MOCT\11 OT C0CT0'!:_1~ 
HHR nosepXHOCT\11. 1 - <:( 6Q 

HCXOAHb1i:1 o6pa3e~, AllH- ~ 

TellbHOe 8peMR H8XOAHB-r;~ 
Wl-1i:1CR 8 pa6oTe. ,2 - TOT 

>tCe o6pa3e~ nocne MbiTb.A. 20 

3 - TOT >tCe o6pa3e~ nocne 

nepenoni-1POBKH. 
0 20 40 60 80 100 

L(cM) 

BC.AKO~ ynaKOBtCYI. nocne TOrO, KaK M~ B~MblnJ.1 CU,HHTJ.1Jlll.ATOP 6eH-

3HHOM, Mb1JlbHOiiJ BOAOiiJ 1o1 50%-HbiM pacTBOPOM 3H1JlOBOrO CnHpTa, 

ero npoapa4HOCTb 3HB4HTeJlbHO yBe!1H41-1Jl8Cb 12/. 3aTeM CU.HHTJ.1Jl-

Jl.ATo'p 6b1Jl OTnOilHPOBaH \II BbiMbiT e~e pa3. KaK 8HAH0 1-13 KpV180i:1 

131, TBK\IIM 06pa30M YA8ll0Cb Y8eJl\114HTb KOJlH4eCTBO CBeTa, AOXOA.A

~erO AO ~3Y Vl3 CaMOi:1 AallbHe~ TOI.IKH OAHOrO VI TOrO >Ke -CU,V1HTV1Jll1R

TOP8,B 5 pa3! 3TOT npHMep A0CT8T04HO HarllAAHO rOBOPJ.1T 0 TOM, 

CKOJlb aKKypaTHO HY>t<HO 06p81J\8TbC.A C A,nlo1HHbtMJ.1 CU,HHT1o1llll.ATOPaMII1 

Ill CBeTOBOAaM~-t. 3AeCb ClleAyeT OTMeT\IITb, 4TO I1Y'-IW8R nosepXHOCTb 

nony4aeTCA np\11 nOili-1MepH3aU,Io1~ CU.HHT\IIllll.ATOP8 8 COCYA€ 1-13 3epKBJlb

HOrO CT€KJla/ 3 l. 3TO 03Ha.4aeT, 4T0 C nnacn1K.aMI-1, H3rOTOBJleHHb1MH 

TaKI-1M o6pa30M, CI1€AY€T o6paU,laTbC.A K8K MQ}f{HQ OCTOpO}f{HeiiJ, 4T06bt 

H€ B03HHKJ18 H€OfiXOAHMOCTb nepenOlllo1POBKH. 

BnHRHHE MATEPHAnA YnAKOBKH HA nP03PA4HOCTb CUHHTHDD~TOPA 

~R l-13y4€HJ.1R 3TOrO Bonpoca OAHH \II TOT >tCe o6pa3eU, Cll,lo1HTHJl

Jl.ATOpa lce4eHHe 50x20 MM 21 6blll noMetqeH a paanH.I.IH~e ynaKOBKH, 

KOTOp~e nepei.IHCI1€Hbt 8 Ta6n. 1. Pe3yllbT8T~ \113MepeH~i:1 npJ.1B€AeHbl 

Ha PHC. 3 .• KpH8~e 1 1;1 2 onHCbteaiOTC.A ~opMyno~ I 1 I. AlltOMHHH3Hpo

saHHbl~ Jl8BCaH Ha TOpU,e Cll,lo1HT\IIllll.ATOpa HeCKOllbKO Jlyi.!We 6e~Oi:1 

6yMarH, nocKOilbKY K03$¢HU,HeHT OTpa>tCeH~.A aJ1tOMHH\113Hp088HHOrO 

naecaHa AllA c8eTa 8 A~anaaoHe Ail\IIH eonH 400+500 HM Bb1We, 4eM 

K03~~J.1U,I-1eHT O.Tpa>tCeHHR fiyMarl-1 14•6 /. nony4eHHbl€ 8 Ha!.!.I\IIX lo13Mepe

H"RX een"4"H"' '\;yMarw ~ 0,7 . " AAl ~ 0,77. JlnR Kp"e"'x 3-;-6 

K03¢$1o1U,J.1€HT 0Tpa>tCeHJ.1.A OT TOpu,a Cli,\IIHT\IIIlll.ATOpa 6JlH30K K HYiltO, 

\II B ~OpMy!le 111 MO>tCHO npeHe6pe4b BTOPblM 4JleHOM, 4TO CytqeCT

B_eHHO. ynpout..aeT npou.eAYPY onpeAelleH\II.A npoapa4HOCTI-1 A. Be.n\114\IIH~ 

npoapa4HOCT~-t All.R cny4aea 3, 4 H 5 paaHbl cooTaeTCTBeHHo I 160+5-1; 

/158:t_3/ " /150z5/ CM, TO ecTb A ,04eHb Cna6o 3aB"CHT OT B"Aa 

ynaKOBK\11, eCJ11.1' 3Ta. yrraKOBKa He H8XO,QMTCfl B onTio14eCKOM KOHTaKTe 

C n0aepXH6CTb!O Cli,IIIHT\II.n'flRTOpa. 3TO 03Ha4.8€T, 4TO npaKTH4eCK\II 

aecb caei, A6cT~ratOtq1-1H <J)3Y, oTpa}l(aeTc.A: sa C4eT nonHero BHyT-
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rf ·H3MepeHY1R 
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4 

5 

XapaKTep noKpbiTH.R 
60KOBbiX CTOPOH 
CLtHHTIIIJlflRTOpa 

aniOMH H 1113H posa HHb1t:1 
nascaH 

" 

" 

6enaR 6yMara 

an10MHHH3Y1 posaHHbrt:1 

XapaKTep nOKPbiTH.R 
TOP~.ta CltHHTYlflilRTOpa 

aniOMY1HY13 111 poe a HHblt:1 
nascaH 

6e.na.R 6yMara 

4€PHbiH MaTeplllail 
6 00TY14€CKOM K0HT8KT€ 

" 

" 

" 
naacaH 8 OOTJ.14€CKOM 
KOHT8KTe CO 
C~HHTY1IlilRT0pOM C nOMO~biO 
Macna 

Cnoco6 coe.Q~t~HeHHR 

OOTH4€CKHH KJle~ 
, NE580 

cyxoH KOHTaKT 

aaaop (D) MM 

D ~ 10 MM 

noTepR CB€T8 8 M€CT€ 
COeAHHeHHR /%/ 

6 

21 

24 

33 

40 

peHHero 0Tpa.JK€HJ1R: {0.89/- Ha1 rpaHHL.t€ CLtHHT'-11l1linop.-8Q3.QYX;J 8Clir8KJK€ 4TO npaKTH4.€Ct01• ',H€B03MOM<HO nepeAaTb C 6011 bWHX.: paCC!Ii0RAHi1 H8 $oTOf<a:TOA. 4>3Y:<CB€T) '-KO;TopbiH' SbiWefl 38 npe,qeJlbl K_0H;yca(~npnpe,qenReMoro yrno;..r:p-80';1, Mana.R· ee.nPI41-1Ha npoapa4HOCTI1 ./-A (=::6_3t_21'·'·.CM, 
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PHc.3. Kp111Bble norno11.1eH111fl 0 0 0 0 0 

CBeTa 8 C~lrtHT\IIJlilATOPC 
••• ' • 0 0 00 0 

8 3SBHCI-1MOCTIIl OT BVIAS ""' ... ~~~~~~ 1 
• 2 

o6ono4.KIII , OKPY}I(SI01l.lei1 ••• 
/eM. Ta6n. 1/. • • • • CU,t.1HH1J1JlflTOp .. • 50 0 •• • oo • • • 
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• 0 • •• • 

50 0 .. • 
0 0 . • 

< • 0 • •• 3 
.3- ooo 

0 • 4 
r> Oo 5 

'" • 

• 
• 6 

20 "' 50 "' "" 
L(cMl 

nOJlyl.leHHaR 8 Cl1y4ae 3epKailbHOrO noKpbiTIIIfl noaepXHOCTVI CIJ,VIHH1J1-

IlfiTOpa /Kpii!BSfl 6/, CilY}I(IIIT XOPOWIIIM nOATB€P}I(A€H\II€M npe\IIMY\11€CTBS 

CU,IIIHTIIIIlilRTOpa C nBQ no cpasHeHIIIIO CO CU,IIIHT~IlilRTOPSMIIl, IIIM€10\11111MIII 

C8€T00TpS}f(SIOW,Y1e noKpblH1R, KOTOpble lr1CKI1104SJOT nBQ. 

HeCMOTPfl Ha TO, 4TO HSKilOH KPIIIB~X 3,4 Ill 5 COBnaAaeT, 3TH 

KPHBble HeCKOilbKO CAB~ttHYTbl OTH001TenbHO APYr Apyra. ToT ¢aKT, 

LITO KpvtBbl€ 3 Ill 4 /6e.naR 6yMara 1-1 SJ110MIIIHIIl3111pOBSHHbiail JlSBCSH/ He

CKOJlbKO BbiWe KpiiiBOait 5 /4epHaR 6yMara/, rOBOPHT 0 TOM~4TO He-

3Hal.llo1T€IlbHSR AOilfl caeTa I -10%/, BbiWeAwero wa cu,HHTl4Il!lRTopa, 

MO~eT 8ce-TaKl4 8ePHYTbCR 8 C~\.IIHTl4Il!lRTOp \.11 nonaCTb 8 KOHYC nBO. 

CyMMl4PYR 3TH pesynbTaTbl, Mo~Ho yT8epmAaTb, 4TO aniDMHH~3l4po8aH

Hbli:1 na8caH RBilReTCR OnTl4Ma!lbHbiM MaTepHa!lOM AilR OTpamaTeilR CU,l4H

Tl4IlilRU,l40HHOrO c4eT4l4Ka. 6enaR 6yMara TaK~e Mo~eT c ycnexoM 

l4CnO!lb30BaTbCR AilR ynaKOBK\.11, TaK KaK OHa'Jll4Wb He3Ha4l4TeilbHO 

/Ha 5710%/ xy~e, 4eM naecaH. 6onee Taro, AilR 
11 Anl4HHoro

11 C4~1H-

. Tl411J1RU,l40H.HOrO C4eT4l4Ka, TO eCTb 8 TOM cny4ae, KOrAa CU,VIHTl4n

JlR~VIOHHb!j;:j, CaeT npemAe 4eM 'AocTl44b <t>OToKaTOAa AOn~eH npeT~pneTb 

CBbiU\e· AeCRTKa 0TpameHVIi:1 oT 'cTeHOK, 1KOilVI4eCTBO CBeTa ·, AOCT\.11-

ra;:.:w,ero ~oToKaTOAa <1>3-Y, He aa:·aVICl4T npaKT-l44eCKl4 /a npeAenax .:.. 10%/ 

OT Bl4Aa·ynaKOBKl4, a onpeAenReTCR TOilbKO Ka4eCT80M nOilHPOBKVI 

l4 4HCTOTO~ nosepXHOCTl4 npl4 yCilOBVI\.11, 4TO CBeTOBOA \.11 CU,l4HT~JlJlRTOp 

npRM~e l4Ill4 \.113rH6aiDTCR. 8A~a6aTl44eCKl4. 
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nOTEPR CBETA nPH CTbiKOBKE CU~HTHJlllRTOPOB 

,IJ,FIR YI3Y4€Ht.1R 3TOrO BOnpoca 6b1JH1 YI3MepeHbl 3BBI-1CIIIMOCTH Bei1\Il-
4YIHbl TOKa cP3Y OT no.nO>K€HHR {3 -YICT04HHKa ,QJlfl ,QBYX O,Qli1HBKOBbiX 
K)iCKOB CLtHHT\.1IlJ1RTOpOB /pB3MepaMJ..1 11 0Qx46x 15/ MM 3, CTbiKY€MbiX 
TOPL.IBMYI ,Qpyr c AP.YroM. Pa3Hbl€ eapHaHTbl !-1ccne,QyeMbiX onT\.1'-IeCKIIIX 
KOHTBKTOB npHB€,Q€Hb1 B Ta611. 2. 8 TOH >K€ TB6111.1U.€ npHB€,Q€Hbl 
B€11H4HHbl noTepb CBeTa 8 M€CT€ CO€,QYIH€HHR ABYX CLIYIHTHJ111JnopOB, 
nOJlY4€HHbl€ Ha OCHOBBH"'H ABHHblX, npHB€,Q€HHbiX HB pi-1C. 4. Bo BC€X c.ny4aRx o6.nacTb coe,QHHeHHR 6bl.na oKpy>KeHa 6e.noH 6yMaroH. 

~3 3THX peayflbTBTOB C11€,QyeT, 4TO: 
- T~BT€11bHBR CK.neHKa ABYX CL.IHHTH1111RTOpOB XOPOWHM onTH4€CKHM 

KJ1€€M CHH>KS€T noTe pH C8€TB ,QO :S 10%, 
- CO€,QI-1H€HJ.1€ ,QBYX noeepXHOCT€11 6e3 BCRI<Oro KI1€R / 11 CYX0~ 11 

KOHTaKT/ npH80,QHT K noTepe c8eTa ~20%, 4TO BnOnHe AOnYCTHMO 
80 MHOrHX Cl1y4S~X, 

- nOTep~ C8eTa npH yaenH4eHHH 3S30pa Mem,qy 4SCTBMH C~HHTHJ1-
J1~TOpa HI.H1 CBeTOBO,QS pSCTeT l1HH€~HO B 3S8HCHMOCTH OT B€J11-14HHbl 

3a3opa. B Haw eM cny4ae L\.J ~ (21 + 2 · D -1/MM)%. 

ef~ 
7 

~ 6 
5 
4 • 
3 • <( 

3-, 3 
,..., 

4 0 

5 • 
-- -<....__._.___-_ 

0 40 fio 120 

L(CM) 
, PHC. 4. noTep~ CBeTa 8 M€CTe CTbiKOBKI-1 .QBYX C~HHTI-11111~

TOPOB. /CM. Ta6n. 2/. 

COEAHHEH~E CUHHTHilllRTOPA H CBETOBOAA PA3HbiX CE4EH~~ 
Teopen14€CKH 3TOT son poe onpe,qe.n~nt~ TeopeMo'1 nHya~tmn.R /7; Ko

TopaR a HaweM c.ny4ae rnaca,1T, 4TO ecnH I 1 1-1 I 2 - KonH4ecTso 
caeTa /O,QHOPO.QHO pacnpe,Q€11€HHOro/ Ha B~XO,Qe C41-1HTHJ111~TOpa H Ha 
BXO,Qe CB€TOBO,Q8 COOTB€TCTB€HHO,. a F 1 Y1 F 2- n110LL\8AH C€4€H1-1H 
C~YlHTHnn~Topa H CB€TOBO,QS, TO 8 Cl1Y4Se I-1,Q€aJ1bHOrO KOHTSKTS 

F2 
12~ I 1 • -

Fl 
npl-1 nnOXO H3rOTOBneHHOM KOHTSKTe 12 MOmeT 6~Tb TOJlbKO M€HbWe. 
8 HaWeM C11y4ae M~ CT011KHY11HCb C He06XO,QI-1MOCTb~ B~80,Qa cBeTa 
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KaJlH6p08KV! + 3%/, 4TO, KaK }'}!(e. ynOMYIHal10Cb, HaXO,Qit!,TC.R 8 cornacl-11.1 C TeopeMO~ ]Yiy81.1l1J1.R, 

nOTEPH CBETA HA H3rH6E ·cl(HHTHnnRTOPA i 
Ha pHc.? npl-18e.QeHa KPH8aR nornotL~eHHR cBeTa 8 c~MHTYII1Jl.ATope pa3MepaMIII /11 00x85x151 MM 3, KOTOPbl~ 6biJ1 COrHyT nO,Q npRMbiM yrnoM 8 cTpye roPR4ero I 130°CI 803.Qyxa I pa.QHYC H3r~t~6a dt.V1HTIIIJ1l1RTOPa -200 MM/. H3MepeHY1R npo80,QV111V1Cb npl-1 .nepeMe~eHHI-1 HCT04Hl-1Ka KaK 8,QOJ1b 8HyTp€HHe~, TaK 1-1 8,QOhb. 8HeWHet::f CTOPOHbl Vt3rl-16a, KaK 8H.QHO 1-13 PVtC. 7, ,qononHHTe·nbHbiX noTepb, C8Ra·aHHbiX c Y13rH-6oM C1..4HHTI-1J1J1RTOPa, 8 npe,Qenax T04HOCTVI H-aW!.1X 1113M€P€HIII~ H€ Ha61110,QaeTCR. 3TO COOT8€TCT8ye;r paC4€TaM, npo8e,QeHHbiM 8 pa6oTe IBI, cor nacHo KoTopoM noTePVI e HaweM .cny4ae He .QOJ1)1{Hbl npeBbiWaTb 3+5%. 

B aaKnl04eHiife aBTOpbl C4t1TaiOT C80l.1M np~t~RTHbiM .QOnroM no6naro.Qap~t~Tb B.H.neTpyxHHa aa l-1HTepec 1-1 no,Q.Qep}f(Ky, C.M.Man~t~HoecKyiO H n. n. BeTpeHKO a a TBOp4eCKOe o6c.Y}f(,QeHI-1e H 6bJ(:~poe H3roTOBn_eH~e BbiC6KOK84eCT8eHHb!X o6pa3~08 C~HHTIIIJ1J1RTOPOB' n 0 c 0 BepTOrp'a,Qoea, A. B.}l{enaMK08a, HryeHa ,llaHr HIOaHa a a _nOMOtl.lb 8 pa6oTe 1-1 AHHY Ca6_b a a. noMo!l(b np1-1 o¢opMneHHV1 MaTep_Hano8. 
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PyKonHcb nocTyn~t~na 8 H3.QaTenbCKHi1 OT.Qen 28 <t>eepanR 1980 roga. 


