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nPE1U1CJlOBVIE 

npe)l.JiaraeMb!H c6opmm COJJ.epllU!T B cc6e TpH CTaTbH no OCHOB

Hb!M BonpocaM Cl\elm'!eCKOfO OCBeu.teHHH; npn 3TOM COJJ.Cp)l(a~me 

!(a)l(Jl.OH CTaTbH BKJIIO'!aCT TOJ!bl(Q TC BonpOCbl, KOTOpb!C Henocpe,!1.

CTBeHHO CBH3aHbl co Cl\CHH'!eCKOH npaKTHKoi'r; CBe)l.eHHH no 6oJiee 

o6ll.lHM BonpocaM '!HTaTeJib MO>Ker nol!epnHJTb B Tex pyKOBOJJ.CTBax 

11 noco61rnx, JCOTOpb!e y1ca3aHbI B np11JiaraeMol1 6a6Jiuorpacjrnn. 

HeKOTOpoe HCKJIIO'!eirne B 3TOM OTHowemm CJJ.eJiaHO TOJibKO Jl.JIH 

craTbH ,,CBeTOTCXHHKa", TaK KaK 3TOT pa3)1.eJI B cnel\~!aJlbHOM H3JIO

lKeHim Jl.JIH reaTpaJibHblX OCBeTHTCJieii nOHBJIHCTCH B Harnett m!Tepa

Type BnepBbJe, B TO )l(C BpeMH norpe6HOCTb B 03Ha!rnMJiemm c HHM 

JlJIH lllHpOKHX KpyroB pa60THl(](08 Cl\CHbl CTaHOBHTCH Bee 60,1ee H 

60J1ee Heo6XO)l.HMOH. 

B c6opHHK He BOUIJIH TaKlKe CBCJJ.CHHH 0 npHMCHeHHH B rearpe 

,110MHHHC1\CH1\HH, TaK 1rnK 3Ta Te~ta no CBoei1 CllCl\Hcj>HKC Tpe6yeT 

caMOCTOHTCJibHOj;'J pa6oTbl l1 JJ.OJl)l(Ha HattTH orpa)l(CHllC B O,!lHO~l H3 

JIOCJICJl.YIOll-lHX BbinyCKOB HaCTOflll.lCi1 cepHH. 

npn COCTaBJICHHH c6opmma H pacnOJIOlKCHHH Marep1rnJia- HMC· 

JIOCb B BHJJ.y, '!TO c6opHHK JJ.OJilKCH HBHTbCH He TOJibKO cnpaBO'!HOH 

KHJffOH Jl.JIH rtpaKTHKOB Cl\CHbl, HO H KpaTKHM Jl!e6Hb!M noco6ueM 

)l.JIH Ha'!HHaIOll.lHX pa60THHKOB; fl03TOMY B KalK,!1.0H CTaTbe aBTOpb! 

crpeMHJIHCb J].aTb aapHJJ.Y co Cl!<aTblMH xapaKrepHCTHKaMH H onpe

)1.CJieHl!HMH TaKlKC H He06XOJJ.HMJIO nocJICJJ.OBaTeJibHOCTb B H3JIQ)KC

Hlilf MaTepHaJia. JlJIH TeX )l(C CJIJ'!aes, KOf)l.a KHHra 6yJJ.CT npHMC

HHTbCH HCKJIIO'!HTCJibHO KaK cnpaBO'!HHK, Mbl np11JiaraeM noJJ.p06Hbltt 

npCJJ.MeTHhlH yKa3aTeJib . 

.f!eHU'IZpaiJcKafl TeampaAbHafl Aa6opamopuR 



/;{l ,1. A. B 0 a LI~ EH 1111' E JI H 

I. C B E T 0 T I~ X II II K A 

1' .. 1U6a .1 

OCHOBHbrn CBE'l'O'rEXIUl'l.ECIUll1: JIOIUI'l'IUI 

11cT0 q H l1!{0 M c Be Ta H'.13bJBaeTC5I T3KOe TeJIO, 

rrpa6op, anrrapaT, KOTOpb!e npa HeKOTOpbIX ycJIOBH5IX 

(B HeKOTOpOM COCT05IHHH) l13JIYI.J3IOT CBeT, TO eCTb Ta
KYIO t.racTh JIYI.JHCTOfi 3Hepnm (cseTosy10 3Hepra10), 
KOTopa5I BbI3bJBaeT CBeTOBb!e H uBeTOBbie OIUylll,eHHH 
B rJI33y. . 

c Be T 0 Bbl M n 0 T 0 K 0 M Ha3b!BaeTC5l MOIUHOCTb 

CBeTOBOH 3HeprHH, TO eCTb BeJIHI.JHHa CBeTOBOH 3Hep

rHH, H3JiyqaeMaH HCTOI.JHHKOM CBeTa B e.n.11m1uy speMeHH 
(l ceK.) .. 

c H JI a c Be Ta B .ll,aHHOM HarrpasJieHHH xapaKTepH-
3yeT pacrrpocTpaHea11e CBeTOBOro ITOTOKa OT HCTO'l
HHKa cseTa. TaKaH xapaKTepacTHKa Heo6xo.n.aMa no

ToMy, 'ITO JiCT04HHK11 CBeTa H3JIYI.J3IOT CBeT HeO.ll,!1Ha

KOBO (HepaBHOMepHO) B pa3HbIX HarrpaBJieH!15IX. 0o,U. 
Cl1JIOH CBeTa ITOHHMaeTCH ITJIOTHOCTb cBeTOBOro no

TOKa, pacrrpOCTpaHHIOIUeroCH , B rrpoCTpaHCTBeHHOM 
( TeJieCHOM) yrny. 

CToHHTae rr po c T pa H c Tse H Hor o yr JI a rroHc
HHeTCH p11cyHKOM 1. CTpeACTaBHM ce6e w2p, pa.rr.HycoM· 
R_;_ l .M, B ueHTpe Koroporo Haxo,u_11TC5l HCTO'lHHK cseTa S. 
Bbl)I,eJIHM BHYTPH ruapa ·KoHyc ASB TaKOH, y KOToporo 

seplllHHa HaXOAHTC5l B ueHTpe (TO eCTb COBMeIUeHa 
c HCT04HHKOM csera S), a rrJioma,u_h, Bbipe3aeMaH 

KOHycoM Ha rrosepxHOCTH wapa, paBHa Ksa,npaty pa
Aayca, TO eCTb B AaHHOM CJiyI.Jae 1 .M2• flpoCTpaHCTBO, 
orpaH114eHeoe TaKHM KoeycoM, CI.JHTaeTcH orpaeM<Jea~ 

HbIM rrpocTpaHCTBeHHbIM yrnoM. B .n.aHHOM cJiyqae rrpo~ 

20:1-S Di..Bl,fi,ze.o(,, b.-y ASA 



8 • OcHOBlibte csemome.x:1tu•tecKue no1tflfl!llfl 

CTpaHCTBeHHblH yroJI paBeH e.n:rrnttu:e IIpOCTpaHCTBeH
HOrO yrna-1 CTepa,n:ttaHy. 0pOCTpaHCTBeHHOMY yrny 
cooTBeTCTByeT HeKoTophIH ITJIOCKHH yroJ1 ASC, TaK 
Ka1< paccMoTpeHHhifi HaMH 1<0Hyc ASB o6pasyeTcH 
Bpa1ueHHeM TpeyroJ!hHHKa ASC BOI<pyr ocH SCO. 

s 

P 11 c. I 
• 

C11.na 
ceema 

CttJ!a caeTa I Mom:eT 6hITh orrpe,n:eJJeHa rro cJJe,n:y10-
meif ¢opMyJ1e: 

cBeTOBOH IIOTOK 
CHJia cseTa = ------~

rrpoCTpa11cTne1111b1fi yroJI ' 

HJJH B 6yKBeHHOM o6osHaqeHHH: 

[1] 

r ,n:e F - CBeTOBOH ITOTOK, OJ - npocTpaHCTBeHHhIH yroJI. 
0 c Be IU e H H 0 c Tb xapaKTepHsyeT KOJ!HqecTBeHHO 

CBeTOBOH IIOTOI<, na,n:aIOIUHH Ha ,n:aHHYIO rroBepXHOCTh 
OT o,n:Horo HJIH HecKOJJhI<Hx ncToqHHKOB cseTa. OcBe
m.eHHOCThIO HeI<OTOpoti IIOBepXHOCTH Ha3b!BaeTCH IllIOT
HOCTh rra,n:a10iuero Ha Hee CBeTOBOrO ITOTOKa. 

201..S Di,gi,;fi,.zUJl. b-y ASA 



Oc1tOBHbte ceemomex1tuttec1Ct1e nOHflmllfl 

0 
CBeTOBOH IJOTOK (rraJJ.alOll\HH) 

CBeIJ.J,eHHOCTb = 
IJJIOll\aJJ.b IJOBepxHOCTH , 

HJJH B 6yKBeHHOM ~hlpa*eHHH: 

F 
E=s· 

9 

(2] 

r.ne E - oCBeIJ.J.eHHOCTh, F - cseTOBoli noTOK (na.naro

lll.HH), s - IJJJOIJ.J,3.ZI.b nosepxHOCTH. 

c Be TH M 0 c Tb xapaKTepH3yeT KOJJHtJeCTBemrn 

CBeTOBOH rIOTOK, H3JJyqaeMb!H .naHHOH IJOBepxHOCThIO 

BO Bcex HarrpaBJJeHHHX. CBeTHMOCThIO HeKoTopoti rro

nepxttoCTH H33bIB3eTCSI IJJJOTHOCTb H3JiyqaeMoro ero 

CBeTOBOro ITOTOKa. 

C 
CBeTOBOti IIOTOK (H3J1y 1rneMbIH) 

BeTHMOCTb = ------·---
IIJIOll\aJJ.b IJOBepxHOCTH ' 

HJJH B 6yKBeHHOM Bhlpamemrn: . 
F R=s· [3] 

r.ne R- cBeTHMOCTh, F-cBeToBoti rroroK (H3JJyqae

MbJH:), S- rrnoma.ZI.h rroBepxttocre. 

5I p K 0 c Tb xapaKTepe3yeT KOJIHqeCTBeHHO CBeTO

BOH noroK, u3nyqaeMhIH .ZI.attttoti nosepxttoCThIO s 

onpe.n.eneHHOM HanpasneHHH. 5IpKoCThIO HeKoropoti: 

nosepXHOCTH H33bIBaeTCH IJJJOTHOCTb H3JJyqaeMoro ero 

B onpe.ZI.eJJeHHOM HarrpaBJJemrn: CBeTOBoro ITOTOKa HJIH 

nJJOTHOCTb CHJJhI CBeTa ITO HeKOTOpotl IJOBepXHOCTH. 

5IpKOCTh B rreprreH.ZI.HKYJIHpHOM K .ZI.3HHOH rrosepxtIOCTH 

HanpaBJJeHHH paBHa: 
CHJla CBeTa 

5IpKOCTb = -
IJJIOll\aJJ.b rroaepXHOCTH' 

HJJH B 6yKBeHHOM BbipameHHH: 

I F 
8 =s=ws• [4] 

rJie B-HpKOCTh, /-c11na csera, S-rrJJomaJJ.b rrosepx

HOCTH, F - CBeTOBOti: ITOTOI< (H3JJyqaeMh!H), (l) - npo

crpaHCTBeHHhlH yron. 
201S Di.9i,;fi,ze,ol., b-y ASA 



JO OcHOBHbte caemomexHU'lecKue noHHmuH 

~pKOCTb He B nepneH.LJ.HKynHpHOM K DOBepxHOCTH, 
a B mo6oM HanpaBneHmi: paBHa: 

B= I 
S cos a' 

[5} 

r.rr.e ix-yroJI Me>K.rr.y nepneH.LJ.HKYJIHpOM K DOBepXHOCTH 
H HarrpaBJieHHeM, B KOTOpOM onpe.rr.emieTCH HpKOCTb. 

20:l-S Dl-9i;fi,,zeA- b-y ASA 



J',11,aaa 2 

I<~,!J;HHHil,.LI H3l\IEPEHHJI CBE'I'OBLIX BE.JIH9Jlll 

JI IO Me H (.!Z.M)-e.zvrnmi:a CBeTOBoro TIOTOKa: CBeTo

BOH IIOTOK rpynnhI 3JieKTpHtieCKHX JI3Mfl H3K3JIHB3HH51, 

xpaHHMbIX so Bceco103HOM HayqHo-11ccJie.ZL0BaTeJihCKOM 

HHCTHTyTe MeTpOJIOfHH. 

Me )!{ .ZL y Hap o .ZL H a H c B e q a (.M cs HJIH c) - e.ZL11-

H11ua CHJibl CBeTa: CHJI3 CBeTa Toqe•rnoro HCTOlIHHKa 

CBeTa, H3Jiyqa101uero CBeTOBOH IIOTOK B 1 JIIOMeH BHy

TPH npcicTpaHCTBeHHoro yrJia B 1 cTepa.ZLHaH. · 

<P 0 T (¢)-e.ZLmrnua OCBeIQeHHOCTH: OCBeIQeHHOCTb 

IIOBepXHOCTH B 1 C.M2
, Ha KOTopyro na,lLaeT paBHOMepHO 

TIO Heil: pacrrpe,n:eJieHHblH CBeTOBOH IIOTOK B 1 JlIOMeH. 

M H JI JI H <P 0 T (.u¢) = 0,001 ¢. 
JI IO KC (.!ZK) = 0,0001 rft. 

E.ZLHHHUa ocsemeHHOCTH JIIOKC (06b1l!HO rrp11MeHHeMaH 

B rrpaKTHKe) MO)!{eT 6h!Tb oxapaKTP.pH30BaHa T3K>I<e 

CJie.ZLyIOIUHM o6pa30M: OCBeIUeHHOCTb IIOBepXHOCTH 

paBHa 1 .IZK Tor,n:a, Kor,n:a ee ornemaeT (a neprreH.ZLH

KYJIHpHoM K Heil: HarrpaBJieHHH) HCTOlIHHK CBeTa c CHJIOH 

CBeTa B 1 c, HaXO.lLHIUHHCH OT Hee Ha pacCTOHHHH 1 M 
{CM. 3aKOH KBa,n:paTOB paCCTOHHHH). 

<P 0 T (¢)-e,n:HHHU3 CBeTHMOCTH; CBeTHMOCTb rro

BepxHOCTH B 1 CM\ KOTOpaH H3JiyqaeT paBHOMepHO 

no Heil: pacrrpe.ZLeJieHHbJH CBeTOBOH IIOTOK B 1 JJIOMeH. 

I1HOr,lLa e,lLHHHUY CBeTHMOCTH H33b!B3IOT pa.ZLcpOTOM 

(prjJ), ,lLJJH Toro lIT06b! OTJJlllIHTb ee OT e,lLHHHQbl OCBe

IUeHHOCTH. 

20::1-5 Di-fJi.;fi,zui- b-y ASA 



12 EiJuHUl{bl 113.Mepetwfl ceemoBbt.X aeJLU'tllH 

CBeTHMOCTb MO}KeT 6h!Tb Bh1pa)Ketta T3K)Ke B JIIOK

cax. 
JI IO KC= 0,0001 ¢ = 0,0001 p¢. 

c TH JI b 6 (c6)- e)J,HHHUa HpKOCTH: .HpKOCTb paBHO

MepHO CBeTmueticH IlJIOCKOH IlOB~pXHOCTH B 1 CM2 

B rrepneH)J,HKYJIHpHOM K He ti HarrpaBJieHHH, • H3JIYlJ3IO
JUeii B' TOM }Ke HarrpaBJieHHH CBeT CHJIOfi B 1 CB etJy. 

M H JI JI H c TH JI b 6 (.uc6) = 0,001 c6 . 

.UoBOJlhHO lJ3CTO HpKOCTb Bb!p3}!{3IOT He B CTHJib6ax, 

a .rr.pyroti e.rr.11m1ueti 5lpKOCTH, H33b!BaeMOH JI IO Kc Ha 

6 e JI 0 M (.1uc/6e11) HJIH arr 0 c TH JI b 6 (ac6). 5IpKOCTbIO 

B 1 AK/6eJI o6Jia.rr.aeT a6cOJIIOTHO 6eJia5l H 11.rr.eaJibHO 

pacce11Ba1oma5l cBeT noBepxHOCTb (cM. Pacnpe.rr.eJiem1e 

OTpa)KeHHOro CBeTa), OCBeJUeHHOCTb KOTopoif paBHa 

1 AK. 

1 AK/6=0,0318 .Mc6;'1 MC6=31,4AK/6. 

201..S Di.fji,fi..,ze,ol., b-y ASA 



l.1ta6a 3 

I'P A«l>IPIECKOE IUJOGP AJKEHHI~ CBJ~'l'OP ACIIPE,11,E
.JJElllUI HCTO'lllHIWB CBETA H CBETH.JlhIIHIWB 

K pH Bo ti: pa c rr p e .rr. e JI e H H H c rr JI bI c Be Ta Ha-
3HBaeTcH rpa¢eqecKoe rr3o6pameHee pacrrpe.rr.eJieHrrH 
CHJI CBeTa HCTOqHeKa CBeTa (cM.1) HJIH CBeTIIJibHHKB 
(cM.) B Karrnti:-JIB6o rrJIOCKOCTH, npoxo.rr.muer1 qepe3 
HCToqmm cseTa HJIB cBeTHJibHHK. TaKrre rpa¢eKe He
o6xo.rr.HMbI IlOTOMy, qTO HCTOqHHKH cseTa H CBeTH.llb
HHKH H3JiyqaIOT CBeT HeO,IT.HHBKOBO B p83Hb!X Harrpa
BJiemrnx, TO eCTb CHJia CBeTa pa3JIHqHa B pa3Hb!X Ha
npaBJiemrnx. 00CTpOeHHeM KpHBb!X CBeTOpacnpe,IT.eJie
HHH ¢HKCrrpyIOTCH 9TH pa3JIHqHHe CHJibI CBeTa. 

CTpo.rr.oJibHOH KpHBOti: pacrrpe.rr.eJieHHH 
c H JI bl c Be Ta Ha3brnaeTcH KprrnaH Ha rpa¢11Ke, lrno6-
pa»<aIOW:aH pacnpe.rr.eJieHHe CHJI. CBeTa B IIJIOCKOCTH, 
npoxo.rr.muei'.l qepe3 ocb HcToqmma cseTa HJIH cBeTHJib
HHKa (pHC. 2a). 

CTonepeqHOH KpliBOH pacrrpe,IT.eJieHHH 
c H JI bl c Be Ta H83bIBaeTCH KpHBaH Ha rpa¢HKe, 8306-
pamaIOlll,aH pacnpe.rr.eJieHHe CHJI CBeTa B IlJIOCKOCTH, 
n'epneH,IT.HKYJIHpHOH OCH HCTOlIHHKB CBeTa HJIH CBe
THJibHHKa (pee. 26). 

c H M M e T p H 'I H bl M c B e T 0 p a c fl p e .rr. e JI e H H e M 
HCTOqHeKa CBeTa HJIH CBeTHJ!bHHKa H83WBBeTCH TBKOe 
cBeTopacnpe.rr.eJiem1e, Kor.rr.a KpHBble pacrrpe.n,eJJeHHH 

l 3.n.ecb Ii .n.aJJbWe ,,01." B CK061rnx 031Ia'latT, '!TO .n.e.ijaeTCH 
CCblJIKa Ha npe.n.weCTBYIOI.l.llit 0.D.HO-.D.Ba CJIOBa, KOTOpble CJie.n.yeT 
HCKaTh TIO a.~cpaB!iTHOMy yKa3a'ftJIIO. 

201..S Di..Bi,fi,,ze,o/.; b1:} ASA 



14 I'parjjtztt. u306paJ1CeHtie cBemopacnpeiJe/leHllfl 

a 

I 
I 

) 

p II C. 2 

CHJI CBeTa 0)1.lrnaKOBbI ,!I.JIH BCex 

rr poJI.OJibHblX rrJIOCKOCTefi. B 

:noM CJiyqae )l.JISI ITOJIHOH xa

paKTepHCTHI<H HCTOqHHKa cae·Ta 

HJIH CBeTHJibHHKa ,!I.OCTaTOlJHO 

HMeTb Kp1rny10 pacrrpeJI.eJieHHH 
CHJI CBeTa B OJI.HOH JII06oi1: IIp0-

)1.0JibHOH IIJIOCKOCTH. 0pH He-

e H MM e T p H q H 0 M c B e T 0- . 

p a c II p e JI. e JI e H H H B3)l{H0 

HMeTh KpHBbie pacrrpe,!I.eJieHHH 

CHJJ CBeTa B H£CKOJibKHX xa

paKTepHhlX rrpO,!I.OJib~blX IIJIOC-

KOCTHX, a TaK)l{e H rrorrepeqttyIO 

KpHBYIO pacrrpe,!I.eJieHHH CHJI 

CBeTa. 

OocTpoeHHe KpliBOH 

p a c II p e JI. e JI e H H H c H JI ca e

T a CBO)l.HTCH K CJieJI.yIOrn:eMy 

(pHC. 3a). 113 I.(eHTpa', H306pa-. 

ma10rn:ero HCTOqHHK CBeTa llJIH 

. c BeTHJibHHI<, IIPOBO,!I.HTC.SJ JiytIH 

(npHMble JUIHHH) qepe3 HeI<OTO

pbie onpeJI.eJieHHhie yrnh1, Ha-

IIpHMep, tJepe3 10°. BepTHK3Jih· 

HO BHH3 HanpasJJeHHblH JIYII o6o3HaqaeTC5I 0'0 , H OT 

Hero cJieBa Hanpaso (npoTHB 11ac0Boli cTpeJJI<H) o~ 
ClJHTbIBaIOTCH yrJihI. HyJieBoli nyq - IIpHMaH - JI.e

JIHTCH Ha HeCI<OJlbKO paBHblX 0Tpe3KOB, H31IHH35I OT 

uettTpa. Ka»<JI.Oe JI.eJieHwe IIpil:paBHHBaeTCH tteKoTopoMy 
3HaqeHHIO CHJibl CBeTa, HanpHMep, OTpesoK 25 MM co

OTBeTCTByeT 50 c. CHJia cseTa B I.(eliTpe pastta 0. 
3HaqeHHH CHJI CBeTa OTC1IHTbIBaIOTCH OT ueHTpa. 113 

u.eHTpa qepes KOHUbl 0Tpe3KOB rrpOBO,!I.HTCH KpyrH, KO

TOpbie, CJie)l.OBaTeJibHO, .rr.eJIHT K3)1{,ll.bIH JIYIJ TaK >Ke, 

2~.!i!S" ~~~9A Jiy<1. Hal!ep11eHHaH Ha rpacpHKe 



ucmo<tHUICOB csema u ceemUAb1w1coe 15 

Kp1rna5l noI<a3bJBaeT BeJrnq:irny CHJJhI cseTa no.u. mo6bIM 
yrJIOM, TO ecTb B JII060M HanpaBJieHHH. 

CTpH CRMMeTpHqHoM cBeTopacnpe.u.eJieHRH Hepe.u.Ko 
H306pamaIOT JIR!llb IlOJIOBRHY rpacpHK3 pHC. 3a, KaK 
9TO no1<a3aHo Ha pHc. 36. B 9TOM cJiyqae o6e noJio
BHHhl rpaqnma, pa3.u.eneHHbie HyJieBbIM JiyqoM, cosep
rneHHO CHMMeTpHqHhl. 

11oJih30BaHHe KPHBofl pacnpe,lleJieHHH 
c M JI c Be Ta. Ecmr Tpe6yeTC5l 3HaTb CHJIY CBeTa no.u. 
HeKOTOpb!M yrnoM, TO Ha rpaqrnI<e HaXO.U.HTCH 9TOT 
yroJI, H no Maclllra6y onpe.u.eJJHeTcH 3HaqeHHe CHJihI 
cseTa. Hanp1rnep, CMJia cseTa no.u. 0° Ha pHc. 36 
paBHa 92 c, a no.u. yrnoM 50° CHJia cseTa paBHa 
85 c. 

ooJihrnefl qacThIO, oii:HaKo, HYIKHO 3HaTb He c1rny 
cseTa, a ocsern.eHHOCTh. B 9TOM cJiyqae, ecJIH HeT 
KpHBhIX pacnpe.u.eJiemrn ocsern.eHHOCTefl (cM.), MOJl<HO 
no.u.ctJHTaTb ocsern.eHHOCTb B HeKoTopoti TOtJKe A 
(pHC. 4) no CJie.u.y10rn.HM cpopMy JiaM: 

f opH30HTaJibHaH ocsern.eHHOCTh Er (B ropH30HTaJib

Hoti IlJIOCKOCTH) paBHa: 

[6) 

BepTHKaJibH3ll ocse1ueHHOCTh £ 8 (s sepTHI<aJihHOti 

ITJIOCKOCTH) paBHa: 

[7) 

B aTHX cpopMyJiax: 
a - yrOJI, no.u. KOTOpbIM HanpaBJieH CBeT OT HCTO'I

HHKa CBeTa ( CBeTRJibHRKa) B .!l.3HHYIO TOqKy (yroJI 
~ Mem.u.y HanpaBJieHReM CBeTa R aepTRKaJihIO). 

la - CRJia CBeTa no.u. 3TRM ytJIOM, OCTpe.u.eJIHeMaH 

11fo~l}3 Pl!Jffi,,zu;t, b-y ASA 



16 I' pa<jJll't. U306paJ1CeHUe CBemopacnpeiJeAeH llfl 
-- --·---.--- ----- ------- - ----------

pH C. 3a 

H - BhICoTa rrOABeca HCTO'IHHKa caeT.a (caeTHJih
HHKa) Ha)I. ropH30HT3JlbHOH ITJIOCKOCThIO, Ha KOTOpoti 
pacnoJio2KeHa TO'!Ka A. - . 

a- ,ZI.JIHHa nepneHJJ,IiKYJIHpa, orryw:eHHOro H3 rrpoeK
UHH HCTO'IHHKa CBeTa (cBeTHJ!hHHKaj Ha aepTHKaJib
HYIO ITJIOCKOCTh, na KOTopoti pacnoJio2KeHa TO'!Ka A 
H B Koropoti oripeJJ,eJIHercH sepruKaJibHaH ocaew:eH
HOCTb. 

201..S Di.BVfi.,zW,, b-y ASA 



ucmottHUKOB caema u caemu.zbHUKOB 

TaK 1<aK orrpe.JJ.e

JIHTb yroJI C( o6bJlJHO 

Tpy.JJ.HO, TO MO)l(:HQ Hafi

TH cos 3a, 3H351 tg o:, KO

TOpblH TIOJJ.ClJHTbJBaeT

CH CJie,LlyIO!llHM o6pa-

30M: 

l 
tgo: =ff• [8] 

r.JJ.e l - paCCTOHHHe TIO 

ropH30HTaJIH Me)KJJ.Y 

TOLIKOfi AH rrpoeKuHefi 

HCTOl.!HHKa CBeTa ( CBe

THJlbHHKa) Ha ropH30H

T3JlbHYIO TIJIOCKOCTb, B 

KOTopofi HaXOJJ.HTCH 

TOLIKa A. 
00JJ.Cl.!HT3B T3KHM 

o6pasoM tgo:, rro Ta6JI11-

uaM H3XOJJ.51T COOTBeT

CTBYIOIUee sHalJeHHe 

cos a HJIH cpasy cos3a. 
·. 3 a K 0 H K B a JJ. p a

T OB paccTOHHHH 

l.!HTaeTCH T31C OCBe

rueHHOCTb B TIJIOCKO

CTH, rreprreHJJ.HKYJIHp-

pH C. 36 

17 

130 

!?0° 

100° 

so• 

70° 

HOH HarrpaBJieHHIO CHJibl CBeTa YICTOlJHHKa (cBeTHJibHH

Ka), paBHa CHJie CBeTa B JJ.3HHOM HarrpaBJieHHH, JJ.eJieH

HOH Ha KB3.JJ.pa T paCCT051Hl151 Mem:.ny HCTOLIHHKOM 11 

TOL!KOH, r.JJ.e orrpe.JJ.eJIHeTCH OCBerueHHOCTb: 

I 
E=v• [9] 

r.JJ.e E - ocBerueHHOCTb, I - c11J1a cseTa B JJ.aHHOM Ha

rroasJ1em1H, L - DqCCTOHHHe OT HCTOlJHHKa rneTa (CBezo 1.-5 D i,g i,;fi,z. w,,. i:>y A$ A 
2 B noMO!Ub TeaTp. ocnennemo 



18 rparflu 1t. u306paJ1Ce1we ceemopacnpeae11e1tufl 

THJ!bHHKa) .zr.o TOqKH, r.zr.e orrpe.zr.eJl5IeTC51 OCBemeH

HOCTb. 
EcJrn MbI ITOJib3YeMcl'I .IT.JIH orrpe.zr.eJieH11H ocBemeH

HOCTII KpHBOH pacrrpe.zr.eJieHH51 OW CBeTa, TO rop11-

30HT3JlbH351 ocBemeHHOCTb Er rro.zr. 0° 6y .zr.eT paBHa: 

[10] 

fa If 

( 

,<:-,---------------=-i--r-'1poeK/11!fl 

~-Yu_'_' ________________ / 
ucmoqwxa caema 

p ll c. 4 

rJJ.e I0 - c11Jia CBeTa rro.u 0°, H - BbICOTa ITOJJ.Beca 

11CTQqHJ1Ka CBeTa (CBeTHJ!bHHKa) H3JJ. ropH30HT3JlbHOH 

11JIOCKOCTbIO, B KOTopoi'r orrpeJJ.eJI5leTC51 OCBemeHHOCTb. 

Harrp11Mep, ecmI c11Jia CBeTa 11CToqmma (CBeTHJib

HHKa) B .zr.aHHOM HarrpaBJieH1111 paBHa I 0 = 20 c, a pac

CT05!H11 e L = 1 .M, TO ocBem,eHHOCTb B nJioc:rncTH, 

rrepneH)1.HKYJIHpHOI1 1-rnnpaBJieHHIO CHJ!bl CBeTa, paBHa: 
20 . 

E = 12 = 20 .llK. 

EcJIH )Ke paccTOHHHe yBeJI11q1ITb B ,LJ,Ba pa3a no 

L = 2 .1't, TO ocBemeHHOCTb 6y.zr.eT paBHa: 

20 20 
E = 22 =4=5 .ll!C, 

201-5 Di.fji,fi.,zUJ!, ~ ASA 



ucmO'lHUKOB CBema ll CBemU/lblill!<OB 19 

TO eCTb B qeTb!pe pa3a MeHhIIIe, l!eM B nepBOM 

cJiyqae. 

KpHBble pacrrpe,rr,eJieHHH CHJI cseTa ,n:JIH 

II p 0 )!{ e KT 0 p 0 B H306pa.>KaIOTCSI B HeCKOJlbKO llHOM 

BH.Ue. 3TH KpHBbie o6b!4HO xapaKTepH3YIOT pacnpe,rr,e

JieHHe CHJI CBeTa ITO ropH30HTOJibHOfi ll BepTHKaJibHOfi 

rrpo,rr,OJibHbIM IIJIOCKOCTHM (pHc. 5). ,UJIH npQ)KeKTopoB 

c ClIMMeTpH4HbIM cseTopacnpe,rr,eJieHlieM Kp11sb1e pac

npe,rr,eJieHHH CllJI CBera BO scex npOAOJ!bHWX ITJIOCKO

CTHX 6yJiyT O,ll,!1H3K0Bb!Mll. 

p ][ c. 5 

f1ocTpoewue KpHBbIX pacnpe,rr,eJieHHH CHJI 

c Be Ta ,IT, JI 51 II p 0 )!{ e KT 0 p 0 B CBOJ.l,llTCH !{ CJJe,rr,y1omeMy 

(pHc. 6). Ha rop1130HTaJihHOi1 OCH rpacpmrn OTKJiaLLbI

BaroTCH yrnbI, o6paayeMbie JJy4aM!1 (rrpHMbIMH JilIHHHMH), 

Bb!XO,ll,Hill.llMH H3 11,eHTpa npollieKTOpa, ll OCbIO npo

)l(eI<Topa, o6o3HarrneMoti: 0° (cpaBHH pHc. 5). Ha sep· 

T!1K3JlbHO}I OCH rpacpmrn (pu:c. 6) OTKJ13,ll,b!BaJOTC51 3Ha.

<reHH51 CHJI csera. Haqep4eHHaH aa rpacpm<e Kp1rnaH 

IIOK33bIBaeT BeJHJtrnHy CHJ!bl cBeTa IIO,ll, pa3Jlll4Hb!Mll 

yrnaMH K oc11 npon{eKTopa. Ha p11c. 6 rrpe.n:CTaBJ1eHa 

Kpu:BaH pacrrpe,rr,eJieHHH CHJI CBeTa npQ)KeKTOpa npcp 
33BO.lL3 fOCTeacse~ C npOPK11,l10HHOfi J13MIIOH ]QQC Bm 
(22 200 .ll.M). Ha npmv1ep, no Kp1rnofi 2 p11c. 6 ~1;;.·rn.1-t1M, . 

201-5 D 1.9 i,fi,,zUl- f?.y ASA 
C)* 



20 Tparftu<t. 11306paJl(e1-111e ceemopacnpeiJe.11eH11H 

250 I Jla1ma 
7000 8m ,~ 

(22200 flM; 
, I 

I 
200 

1 

I 

I -• - r-

K JJ L/ \.. 
0
?0° 15° 10° 5° 0° 5° /0° 15° 20° 

Ye;1b1 

pH C. 6 

qTo rro.u 0° CHJia cse

Ta paBHa rrp11MepHO 

40 000 c, a rro.u yrnoM 

10°-rrpHMepHo30 OOOc. 
JIIOKC6eproM 

(K pH B 0 :ti: 0 c Bew: e H

R 0 C T H) H33bIB3eTCH 

rpaqmqeCKoe 11306pa

)l{eH11e pacrrpe.ueJieHHH 

ornew:eHHOCTetl: B.UOJib 

HeKOTopotl: ropH30H

T3JlbH01i rrpHMOH. ,llJIH 

xapaKTepHCTHKH CBe

TOpacnpe.n:eJieHHH rne

THJibHHKOB rrpHMbie, 

B.IJ:OJib KOTOpbIX H306-

pa)l{aeTCH pacnpe.ue

JieHHe OCBew:eHHOCTeil, 

rrpoxo.UHT qepe3 npoeK

umo CBeTHJJbHHKa Ha 

ropH30HT3JlbHYIO DJIOC

KOCTb (pHc. 7). Ka>K

Jl:hIH JIIOKC6epr CTpO

HTCH .UJIH onpe.n:eJieH

HOH BbICOTbI no.n:seca 

ff CBeTHJibHHKa earr 

ropH30HT3JlbHOH npH

MOH (pHC. 7). JI10Kc6eprn MoryT 6b!Tb IIOCTpOeHbl KaK 

,n:JIH ropH30HT3JlbHb!X, T3K H .UJIH BepTHK3JlbHb!X 3Ha
qeHH1i OCBew:eHHOCTH. 

CT 0 C T p 0 e H H e JI IO K C 6 e p r 0 B CBO.UHTCH K CJie

Jl:YIOW:eMy: Ha rpacpHKe (pHC. 8) no ropH30HT3JlbHOH 

OCH OTJIO)l{eHhl paccTOHHHH no rrpHMOH OT rrpoeKUHH 

CBeTHJibHHKa Ha ropH30HTaJlbHYIO TIJIOCKOCTb (Toqrrn 0. 
CpaBHI1 pHC. 7). no BepTHK3JlbHOH OCH OTJIQ)I(eHbl B 

11eKOTOQOM M acIIITa6e BeJIH4HHbI ornew:eHHOCTH. Ha· 
201S Di.1)i.fi.,ze,ol, ~ ASA 



UClllO'lHll!COB caema ll CBelllUAblill!COG 21 

tJeptJeHHbie Ha rpa

qrnKe Kp111:1b1e rroKa-

3hIBaIOT H3MeHeHHe 

ropH30HTaJibHb!X oc

Bew,eHHOCTefi BAOJib 

11 pHMOH rr pn ABYX BbI

coTax rro.n:Beca CBe

TIIJibHHKa: KpIIBaH 1-
AJIH BblCOTbl rro,n:Bec a 

8 .M, KpHBa5I 2-,n:Jrn 
Bb!COTbl rro.n:Beca 10.M. 
Pttc. 8 H3o6pa2KaeT 

l<pHBbie OCBelll,eHHO

crn (JIIoKc6eprn) CHO

!lpoeK4uJ1 
coemu/lolfUKa 

Coemu/JbHUH 

pH C. 7 

nocBe-ra CH 3aBo,n:a foCTeaCBeT c JiaMrroti 1000 nT 

(19 000 Jl.M). )lJIH CBeTHJ!bHHKOB c CKMMeTpH4Hb!M CBeTO-

-:::::
!!l2001---1---\-l-----1~+--+---+~+-~ 
~ 
~1501-::.o-+o.:--Hk-li----·-J--+---+~+-~ 
~ 
~1001---+--f--'\\-!---t----1,--+---t-~ 
~ c:::::; 

0 1-...1--1--1.-'---'--'-'::..J..---" 

012345678 
fJaccmo.flH11e (M} 

pacnpe,n:eJieHHeM .n:ocTa

TOLIHO HMeTb KpHBb!e 

OCBelll,eHHOCTH ( JIIOKC-

6eprn) TOJibKO BAOJ!b 

OAHOH rrpHMOH, Bb!XO

.UHW.eti H3 TOlJKll I1 po

eKUH H CBeTHJlbHHKa Ha 

ropH30HT8JlbHYIO ITJIOC

KOCTb. J110Kc6eprH B.UOJib 

Bcex rrpHMhlX, Bb!XO.UH

lll,HX H3 3TOH TOlJKJ:i, 

6y,n:yT COBI18.U8Tb ,n:pyr 

c .n:pyroM. 

JlJIH xapaKTepIICTH

KH CBeTopacrrpe.n:eJieHH5I 

HeCHMMeTpI14Hb!X CBe

TllJibHHKOB JI!OKC6eprn 

06b1lJHO He rrpHMeHmoT

cH. J1IOKC6eprn MOryT 

xapa1<Tep113onaTb He 



22 I'parf;u'i. u306paJ1ceHue caemopacnpeiJeJLeHufl 

TOJJbKO CBeTopacnpeneJJei-rne CBeHIJJbHRKOB, HO TaK)J{e 

pacnpeJJ.eJJeHife OCBern.eHHOCTH ITO ITOMern.emuo, OCBe

maeMOMY O.ZIHHM HJJH HeCKOJibKHMH CBeTHJJbHHKaMR. 

JlIOKC6eprn MOryT 6h1Tb ITOCTpOeHbl B,lI.OJJb 0)1.HOH HJJH 

HeCKOJ!bKHX rrpHMbIX, npoXOJJ.HlllHX qepes HHTepecy1-0-

11rne Hae T0 1IKH. JlI-OKC6eprn MoryT 6hITb IIOCTpoeHbl 

B.ll,OJJb npHMbIX, Jie)J{alll.HX
0

B lJJJOCKOCTH ITOJJa RJIH BJJ.OJ!b 

ropH30HTaJJbHb!X npHMb!X Ha mo6oil: BblCOTe OT IlOJia. 

HanpnMep, MO}l{HO nocTpOHTb JJIOKc6eprrr BJJ.OJJb 

npHMblX, npOXOJJ.Hlll.HX nocpeJJ.HHe c11eHbl KaK Ha ypoB

He IIJJaHIIIeTa, TaK H Ha Bb!COTe 1,5 .M OT IIJiamneTa 

(CM. pHc. 13a, r.n:e ITOCTpOeHbl JJIOKC6eprH B.ll,OJ!b npH

MOH AE, npoxoJJ.Hrn.eli no c11.eHe, KaK noKasaHo Ha 

pnc. 136). 
JlI-OKC6epr11 MoryT 6h!Tb IlOCTpoeHbl Ha OCHOBaHHH 

pacqeTOB HJIH Ha OCHOBamrn HenocpeJJ.CTBeHHb!X H3Me

peHRH OCBern.eHHOCTH (CM.). B IIOCJie,lI.HeM CJiyqae OCBe

meHHOCTb H3MepHeTCH JJIOKCMeTpOM (cM.) B.ZI:OJJb npH

MOH B TOLIKaX, OTCTOHIUHX 11pyr OT JJ.pyra Ha pac

CTOHHHH 1-2 M (CM. p11c. 13). 

CToJihsoBaHrre JJIOKc6epraMH. )lJJH Toro 

4T06bl onpe.n:eJIHTb TIO JJIOKC6epry OCBern.eHHOCTb OT 
CBeTHJ!bHHKa B HeKOTOpoli TOLIKe, HY)J{HQ 3HaTb pac

CTOHHHe OT 3TOil: TOLIKH JJ.O rrpoeKil.HH CBeTHJJbHHKa 

Ha ropH30HT3JlbHYI-O IIJJOCKOCTb H Bb!COTY IIO.ZI:Beca 

cBenIJJhHHKa. HanprrMep, BhICOTa no.n:Beca cHonocBeTa 

CH paBHa 8 M, a paccroHHH:e or npoeKil.HH caeTHJib

HHKa ,UO T04KH, r.ue orrpeJJ.em1eTCH OCBemeHHOCTb, 

paBHa 2 M. CTo rpaqHIKY prrc. 8 HaXO.ZI:HM, L!TO OCBe

rn.eHHOCTb B 3TOM cJJyqae paBHa nprrMepHO 175 JllC. 

f p a cp HK H C H 3 0 JI I-0 KC a M H (K pH Bbl M H 0 lI H

H a K 0 B bl x 0 c B e ill. e H H 0 c Te ii) rpacprr'leCKH H306pa

}l{aIOT pacnpe,lI.eJieHHe OCBemeHHOCTH Ha IlJJOCKOCTH 

(qarn.e Bcero Ha ropH30HTaJJbHOH HJIH BepTHK3JlbHOH, CM. 

pnc. 9). Ottrr crpoHTCH .ZI:JIH HeKoToporo paccroHHHH L 
(Ha prrc. 9-L1 rr LJ.) OT cBeTHJJbHHKa .n:o nJIOCKOCTH. 

20JS D'1]i.,fi.,ze,o/.; ~ ASA 



ucmottHUKOB CBema u CBemU/lbHUKOB 23 

yfaOJIIOKChl MoryT 6b!Tb IIOCTpOeHbl KaK ,ll,JUI roptt30H

TaJlbHb!X, TaK H ,ll,JIH BepTHKaJibHbIX ornem.eHHOCTei1. 

CT O CT p 0 e H H e H 3 0 JI IO K C CBO,ll,HTCH K CJie,ll,yIO

lll,eMy. Ha rpaqnme (pttc. 10, cpaBHH pHc. 9) 11so6pa

)KeHa IIJIOCKOCTb, xapaKTepttsyeMaH pacrrpe.n:.eJJeHtteM 

Ha Hefi ocsemeHHOCTH. UeHTpOM rpacp11Ka HBJJHeTCH 

rrpoeKUHH cBeTHJibHHKa Ha .n:.aHHYIO rrJJOCKOCTb. HyJJe-

fJ;;oeKuuJ? r:podO/iDliOtl OCIJ 

/j /lpOE!K{,/(JIJ 

CBf!mtJ/iblfl/Kfl 

0 

p 11 c. 9 

Bble JHiHHH rpacp11Ka-aTO rrpoeKUI1H B3a!1MHO rreprreH

,ll,HKYJIHpHhlX rronepeqHbJX ocefi CBeTHJlbHHKa Ha ,ll,aH

HYIO DJIOCKOCTb (rrJIOCKOCTh rpacpHKa), ecJJH DJIOCKOCTh 

ropH30HTaJibHaH, HJIH rrpO,ll,OJlbHOfi H O,ll,HOfi W3 norre

peqHhlX oce~ ecne nJIOCKOCTb aepTeKaJI&HaH. BepTH

KaJI&HaH H roptt30HTaJibH3H OCH KOOp~eHaT rpacpeKa 

rrapaJIJJeJlbHbl 3THM npoeK!lJiHM, H Ha HHX OTJlO)KeH 

MaCWTa6 paCCTOHHHfi. 0TCIJeT rpaCCTOHHHfi Be,ll,eTCH 
OT HyJieBhlX JlHHHfi. 

201-5 Di.,gi..;fi.,zut- b-y ASA 



21 rrarflu 1t. ll306pa:J/CeHUe CBemopacnpeiJe.lteHUfl 

c Ha rpaqJirne (puc. " 
!v V: ;::::: ~ :::::::: ~ ,.....~ r-.... - / '""' vv /, f0 /'/ ~ ~ ~ ~-" ['-.. ' v I/, If /i .\~) ) l \ ·\\ \ '\ 
I I I l l "' -25-v I j l 

\ \ ,\ ' 
~ 17' v I; '/ I '-a--

,i\ \ \ \' ~ r--s--C/ '/ I I I / 

\' -3,s- 11 ; I -) \ \ \ \ ' -15 / I/ I [7 ! 

\ ' \. I / I V 
\ ' \ -u,1,- I I 

\ \ \ I / I I 
\ ' ~03 v I 

\ \ I I 
\ ~ 0,15 j' I 

/laHno1 I\. I / 
no !/JOO/JM .... ....._ O,Ol/llC.-

fl 

1'r 
6'1 l 0:? 'I 6 

PaccroJJh'lie ,70 ?C.,LIJOHTBJJll(l'f} 

pH C. 10 

10) HaHeceHhl 3aMK-

HYThie KpHBbie-H30-

JIIOKChI. Ka}!{,ll,aH KpH

BaH coe,ll,HHHeT Me}!{

,!I,Y co6oA see TOqKH 

Ha TIJIOCKOCTH, HMeIO· 

lll.He O,!I,HHaKOBY!O OC

Be1ueHHOCTb. Ha pHc. 

10 npe,!I,cTaBJieH rpa

cpHK l130JIIOKC ,!I,JI 5I 

KaMepHoro cocpHTa 
KC-3 . 3aBo,!I,a foc

TeacseT c JI3MIIOA 

1000 .ll.M B seprn

KaJibHOA TIJIOCKOCTH 

Ha paccTOHHHH 2 .M 

OT cocpHTa. l130JIIOK

Cbl Ha rop!130HTaJib

Hb!X TIJIOCKOCT5IX, 110· 

CTpOeHHhle ,ll,JIH CHM-

MeTpHqHb!X CBeTHJib

HHKOB, npe,!I,CTaBJIH!OT co6oli KOHUeHTpH'IeCKHe KpyrH c 

ueHTpOM B TOqKe npoeKUHH CBeTHJibHHKa Ha IlJIOCKOCTb. 

0 0 JI b 3 0 Ba H He H 3 0 JI IO KC a M H. )lJIH orrpe,!I,eJie

HHH orneiueHHOCTH B HeKOTOpofi TOqKe Ha IlJIOCKOCTH, 

KOTOpy10 H306pa}!{aeT rpacpHK, Heo6xo,ll,HMO 3HaTb 

pacCTOHHH5I OT TOL!KH ,!1,0 rrpoeKIJ;I-:IH Ha TIJIOCKOCTH 

B3aHMHO neprreH,ll,HKYJIHpHb!X ocetf CBeTHJibHHKa (Ha 

pHc. 9 paccTOHHHH a H 6 OT TOL!KH A). 
Harrp1:IMep, onpe,!I,eJIHM ocsemeHHOCTh no pHc. 10 

B HeKOTOpofi TO'!Ke, HaXO,!I,5IJUefic51 Ha paccTOHHHH 4 .M 

OT npoeKUHH norrepeLIHOfi OCH KaMepHoro coq:mrn (rro 

BepTHKaJIH BHH3) H ea paccTOHHHH 1 M OT npoeKUHH 

ero npo,!I,OJibHOfi OCH (no ropH30HTaJJH BJJeso). Orne

iuemrncTb B 3TOH TO'!Ke 6y.neT paBHa 3,o .llK. 

201S Di..Bi.;fi,zul- b-y ASA 



llCmO'lHUKOB CBema 1l caemUJlbHUKOB 2.5 

OepecqeT CHJI CBeTa H OCBern:eHHOCTH 

rrpH nepexone OT JJ3Mil 0,UHO!':i MOIIJ:HOCTH 

K JI a Mn a M n p yr o f1 Mow.Hoc T 11. Ha prrc. 8 rrpen

cTaB.'leH rpacpHK c JIIOKC6eproM CHOITOCBeTa c .'laM

rrofi 1000 sm (19 000 .ll.M). BbIIlle Mb! rro,UCLJHTaJIH 

OCBew.eHHOCTb B HeKOTopotl T04Ke. :'.:ha OCBew.eH

HOCTb paBHa 175 .ILK. YcTaHOBHM B cHorrocBeTe JiaMrry 

.upyrofr MOIIJ:HOCTH, ttarrpmv1ep, 500 sm (8725 .ll.M). 
Torna oCBern:eHHOCTb B TOH 2Ke TOLJKe nptt JiaMrre 

500 sm 6yneT BO CTOJibKO pa3 MeHbllle, lJeM npH 

JiaMrre 1000 sm, BO CKOJibKO pa3 CBeTOBOH TIOTOK 

JI3MITbl 500 sm MeHbille CBeTOBOrO TIOTOKa JI3MITbl 

1000 sm (cM. Ta6JIHU:Y 7), TO ecTL: . 

£ 2 =£1 ;:. [11] 

rne: £1-0CBern:eHHOCTb npH JiaMrre co CBeTOBb!M rro

TOKOM F1; £2-0CBern:eHHOCTb (tte113secTHaH) npH JiaMrre 
co cseTOBbIM noTOKOM F 2 • 

JlJrn Halllero cJiyLJaH £ 1000 = 175 .ILK, F1000 = 
= 19 000 .ll.M, F 500 = 8725 .ll.M, cJie,UoBaTeJibHO, oCBe

w.eHHOCTb nptt JiaMne 500 sm 6yneT pastta: 

- 8725 - r.:: ~ . E,,00 - 175 19000 - 170 · 0,46 cc:_~ 80 /lK. 

ToLJHO TaK 2Ke M02KeT 6bITb rro,UCLJHTaHa CHJ1a cseTa 

rrpH ITOJ!b3083HHH KpHBb!MH pacnpe,UeJieHHH CHJI CBeTa: 

12=11 ~2 • [12] 
i 

04eHb l!3CTO KpHBhle pacnpe,UeJieHHH CHJI cseTa H 

ornern:eHHOCTeH: cTpOHTCH .UJIH ycJIOBHOfi J1aMrrb1 co 

CBeTOBbIM noTOKOM F = 1000 .ll.M. Torna nepecLJeT 

yrrporn:aeTCH: 

E E F 2 I F 2 
2 = 1 1000 JI i =Ii 1000' [13] 

201S Di.fji.fi,.zui-~ ASA 



25 I'parjJ1l't. uso6p. ceemopacnpeo. ucmo'IH. csema u csemUAbHUKOB 

TaK, Harrpirnep, rroCTpoeHa KpttBaH pacrrpeJLeJieHHH 
CHJI cseTa JiaMIJhI Ha pHc. 3. DoA yrnoM 50° c11Jia 
CBeTa rro aToMy pttcyHKY paBHa / 50 = 85 c, AJIH ycJioB
Hotl: JI3MIIbl co CBeTOBblM IIOTOKOM F= 1000 ./LU. 

OrrpeJLeJIHM CHJIY cseTa B aTOM m:e HarrpasJieHHH JLJIH 
JI3MIJbl MO!lLHOCTb!O 60 Bm, y KOTOpofi CBeTOBOH IIOTOK 
paBeH F' = 645 .ll.M: 

I' 50 = 85 160~0 = 85. 0,645 = 54,8 ('. 

20:1.-5 Di.fji,fi,zu)., ~ ASA 



r.1a6a 4 

CBETOBbIE XAPAl~TEPHCTHl~H Tl!~.JI 

Herr p o spa q H hI M Te JI o M HashrnaeTcH TaKoe 
TeJio, KOTopoe rra.n:aIOlllJfH Ha Hero CBeTOBOH ITOTOK 
LiaCTbIO rror JiomaeT, qacTbIO OTpa:lKaeT, HO qepes ce651 
He nporrycKaeT. 

n p 0 CB e q H Ba IO W: HM Te JI 0 M Ha3b!BaeTC5I TaKOe 
TeJio, KOT_opoe rra.n.a10m11li Ha Hero CBeTOBOH fIOTOK, 
llaCTbIO nor JiomaeT, qacThIO oTpa:lKaeT H qacThIO npo
rrycKaeT. 

K 0 3 cp HI.I.He HT 0 M IJ 0 r JI 0 me H H 5I (a) Ha3bIBaeTCH 
OT!-IOilleH:He fIOrJIOIUeHHOro TeJIOM CBeTOBOro ITOTOK<I 
(Fa) K rra.n.aiomeMy Ha TeJio CBeTOBOMY IT OTO KY (FJ :· 

Fa 
a= p·· [14) 

Ko3cpHUH eHTOM oTpa:lKeHHH (p-,,po") na-
3hIBaeTcH OTHOllleHHe OTpa:lKeHHOro TeJIOM CBeTOBOrO 
ITOTOKa (Pp) K rra.n.a10meMy Ha TeJIO CBeTOBOMY IJO
TOKY (F): 

[15J 

Ko3cpnu.neHTOM rrporrycKaHHH ('t-,,Tay"} 
HasbrnaeTCH OTHoilleHHe rrpoille.n.wero qepes TeJio CBe
TOBoro fIOTOKa (F,) K na.n.aiomeMy Ha TeJIO cBeTOBOMY 

ITOTOKY (F): 
F, 

't=p· 

c y MM a K 0 3 <PH I.I.He HT 0 B fIOrJIOIUeHHH, 
:acemrn H rrv-:irrycKaHHH paBHa e.n.nHnr.r.e: 

a+p+'t=l. 
20JS Di.fji.fi,,zui- b-y ASA 
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28 CaemOBbte xapaKmepucmwcu me.fl 
--~ -~-------- ---------------

llJrn npocseq11samw:i1x TeJI Bee TPH 1<09cjrn11,11e1na He 
paBHbI HYJIIO, a ,II,JIH Henpo3pa4HbIX TeJI K03cp1111,11eHT 
11ponyc1<aHHH paseH HYJil:O (' = 0) 11, cJie,II,oBaTeJibHO: 

EcJI11 1<09¢1111,HeHT oTpa}Kemrn seJI11K, a 1<09¢11-
uneHT norJIOI11,eHHH Mall, TO Mb! HMeeM ,II,eJIO co CBeT
Jlb!Ml:! nosepxHOCTHMIL EcJIH JKe K09cp1111,11eHT 0Tpa)Ke-
1111H M3JI, a K09cpHu,HeHT norJI0111,eHHH BeJIHK, TO-C 
TeMHbIMH nosepxHOCTHMH. Ta1<, Hanp11Mep, 6eJiaH 6y
Mara HMeeT K03cpHU,HeHT OTpa>KeHHH 0,8 (80°/o na,II,alO-

' mero cBeToBoro n0To1<a oTpancaeTCH), a qepHoe cyK
Ho-0,02 (2°/o cseTOBOro DOTOKa OTpan<aeTCH). 

Ha11MefIOBaH1te 

MaTepHaJIOB 

Ta6oWl(a 1 

I 
~~3e~:~- I rlam.1eH0BaHHe 

MaTepH<lJIOB 

l\03ll)11· 
UHCHT 

OT[lillKe
HH~I 

OTpaiKe-
1
1 

Hl151 

-:;==-================'==~==== 

0,.3-0,411 
o.76 I 
0,005 

EeJibIH we.~K . 
Ee.10e no11or110 • 
4epHbltt seJibBeT 
4epHoe cyKHO 
EeJiaH 6yMara 
EeJiaH KpacKa 
Cpe!lHHH cepaH Kpac 1<a 
TeMHaH cepaH Kparna I 
4epHaH KpacKa . • 
OrneJIKa nepesoM . I 

om I 0.8 
0,8 
0,.5 
0,1 
0.0+ 

0, 1-0,.5 
C sernoe nepeso, no-

Kpbnoe JiaKOM . 1

1

0,35-0,40 
JVlpaMop noJI11poHaH· 

Hbltt •••..... 0,3-0,7 
JTnyHb MaTOBaH 0,3 
JVlenb MaTOBaH 0,25 
AMep1ma11rnaH rryn-

L\OBaH 0,17 

}KlKefiall CHeH.a . 
C11eHa • 
3oJJOTl1CTaH oxpa . 
}KiKeHaH oxpa . • • 
XpoM lKe1nb1tt rneT-

JibIH 
XpoM 3eJJeHb11i cser

JJbltt . 
XpoM 3eJJeHblll cpen-

1111i1. 
YnbrpaMapHH CHHHA 

· HarypaJibHOe Kopw1-
1-1esoe nepeso 

TeMHaH KOlKa 
JTaryHb llOJIHpOBaH

HaH 
JVlenb [] OllHpOB~ HH3ll 
A1110Ml1i1Hi"! 

0,12 
0,06 
0,62 
0,5:3 

0,81 

0,18 

~:6ci I 
0,15-0,25 
0,27-0,40 

0,74 
0,64 
0,6 



CBemosute xap!lloneoucmuKu meA 29 

KoscpauaeHThl OTpameHHH HeKOTopwx 
Ma Tep H a'JI o B. B Ta6JIHUe 1 np1rne.neHbI cpeJJ,
HHe K03cpHUHeHTbI OTpameHmI HeKOTOpb!X MaTepHa
JIOB. 

Pacnpe.neJieHHe oTpameHHoro cBeTa 
MO>KeT 6b!Tb pa3JIHl!HblM H 38BHCHT OT CTpOeHmI OT
pa)J(3JOlUeH IlOBepxHOCTH. 

Pa3JIHl!BIOT TPH rpynnhI o T pa)!{ a IO lU H x no-
B e p x Hoc Te l1: 1) 3 e p Ka JI h H bl e, 2) Ma To B-bI e 
HJIH 11.neaJibHO pacceHBa10ru:11e, 3) cMewaH
Horo oTpa)KeRHH. CooTBeTCTBettHo xapaKTepn-
3yeTcH H pacrrpe.ueJie~rne oTpa,KeHHoro men. 

Ha pttc. 11 cJieBa HapncoBattbI cxeMhl Tpex cJiy
qaeB pacrrpe.neJieHHH oTpa>KeHHOro CBeTa, a Ha TOM 1Ke 
pncym<e cnpasa rrp1rne.neHhl .cooTBeTCTBY10uu1e cxe
MaM cpOTOrpacp1rn OTpa>KeHHH CBeTa HeKOTOpb!MH rro
BepxHOCTHMH. PHc. 11 a noK33hIBaeT 3epKaJibHOe oT
pa>KeHHe CBera; pHC. 116-11.neaJibHO pacceHHHOe OTpa
)KeHHe CBeTa; pHC. 11 B H 1 lr - CMewaHHOe OTpameHHe 
CBeTa. 

Me>KJLY p11c. l lB 11 r HMeeTor cyru:ecrneHHOe oT
JIHl!He. B O.UHOM cJiyqae (p11c. 1 lB)" rneT pacce11-
BaeTcH OTp3)1{3!0lQeH IlOBepxHOCTbIO, HO He paBHO
MepHO BO Bee CTOpOHbl, l<aK 11.neaJibHO pacceHBBioru:efi 
rrosepxHOCTbIO (p11c. 11 a), a rrpettMyru:ecTBeHI-IO B o.uttoM 
HarrpaBJieHHH. B .npyroM cJiyqae (prrc. 1 lr) CBeT 
l!8CTblO pacce1rnaeTC.H, 43CTbIO 3epK3JlbHO 0Tp8)K3eTC.H 
ITOBepxHOCTb!O (sTa 43CTb CBeTa H33bJB8eTC.H 3epK3Jib
HOH COCT8BJIHIOUleH). npHMepOM ITOBepXHOCTH rrep
BOfO THI18 MO)J{eT CJiy)lrnTh IlOBepxHOCTh M8TOBoro 
8JIIOMHHHH (pHC. llB, tjJOTO), rrprrMepoM ITOBepXHOCTH 
BToporo THI18 MOMeT CJIY)KHTb 3M8JIHpOB8IlH351 IlO
BepxHOCTb (pHc. 1 lr, cpoTo). OprrMepoM MaTOBOi1 
ITOBepxHOCTH HBJIHeTCH rrponyCKH351 6yMara (p11c. 116 
cpOTO), rrpHMepOM 3epK8JlbHOfI IlOBepxHOCTH HB/l51eTC5l 
CTeKJIHHHOe 3epK8JIO (pHC. 11 a, cpOTO). 

20JS Di..Bi..fi,,ze,o/., b.y ASA 
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CBemOBbte xapaKmepucmuKu meA 31 
-~~~-~~~~~~~ 

<t>aKTHtiecKrr rr,ll,eaJibHO paccerraa10rn.rrx rr 3epKaJib
HbIX rroaepXHOCTefi He cym.eCTayeT (aTO Bli,ll,HO Ii 113 
cpoTOrpaqrnti: pHc. 11); O,ll,HaKo TaKrrMrr rrpaKTrrqecKrr 
MoryT ClfHTaTbCH MHOrrre rroaepxHOCTrr. MHorrre Ma
Teprrrr, oyMary MO}KHO rrp!i4HCJII1Tb K paccerrBaIOW.HM; 
TaK )Ke, KaK CTeKJI5IHHbl8 3epKaJia, TW.aTeJibHO ITOJIH
poBaHHbie MeTaJIJ!bl MO}l{HO C411TaTb 11,ll,eaJibHO 3epKaJib
Hb!Mli noaepxHOCTHMrr. TaKrre }l{e MaTeprrrr, KaK arJiac, 
.weJIK, caTrrH, rroaepxHocnr, rroKpbITbie MaCJI5!HOfi Kpa
cKoil:, 51BJI5IIOTC5I TIOBepxHOCT51Mli c~elllaHHOro OTpa
}KeHI151. 

CJie,ll,yer OTMerrrTb, 'ITO xapa1<rep pacnpe,ll,eJiemrn 
orpa}l{eHHOro CBeTa B 3HaqHTeJibHOfi Mepe 3aBliCHT 
OT Harr paaJieHHH naJ1,a10rn.ero csern, OT yrna rra,ll,eHrrH 
cBern Ha OTpa}l{a10my10 noaepxHoCTb. OpH O,ll,HOM Ha
npaBJiemrn CBeTa 3e p KaJibHa51 COCTaBJIHIOIUaH l\lO}l{eT 
6bITb seCbMa seJIHKa, nprr .npyroM 1-ranpasJieHrrH -
Ma JI a. 

Pacnpe,neJ1em1e OTpa}l{eHHoro cseTa 3aancHT TaK}l{e 
n OT xapaKTepa rra.uaiomero cseTa. EcJIH caeT HMeer 
pe3KO Bbipa}l{eHHoe HanpasJJeHne, KaK, HanpnMep, y 
npmKeI<TOpOB, TO 3CpKaJibHa5I COCTaBJIHIOlU:aH rrpn OT
pa}l{eHHH CBeTa OT COOTBeTCTBYIOIUHX noaepXHOCTefi 
o6bI4HO 6yAeT 6oJiee 3HaqaTeJI.bHoil:, qeM rrpH oCBe
rueHHH 3THX rroaepXHOCTefi CBeTOM, He HMeIOW.HM 
pe3KO Bbip<:nI<eHHOro HanpaBJieHHH, KaK, HarrpaMep, y 
cocpHTOB, paMrrbr (cM. CacTeMa ocsern.eHHH cu:eHbr). 

XapaKrep pacrrpe,neJieHHH oTpa}l{eHHoro CBera aMeer 
cyrn.ecTBeHHOe 3HalfeHHe .ll:Jlll BOCTipHHTHH Ha6mo,naTe
JieM OCBern.aeMOH ITOBepXHOCTH. 0pH !HOM, KOHelfHO, 
BOCTipHHTHe Ha6mo,naTeJIH 3aBHCHT BO MHOfHX cJiy
lj 35-IX OT B3aHMOJ10JIO}l{eHH 5I r JI a3 Ha6JIIO,ll,a TeJI51 H pac
CMa TprrnaeMOH TIOBepxHOCTH. 3TO B33HMOJ10JIOJKeHHe 
He HrpaeT J104TH HHKaKofi pOJIH, ecJIH paccMaTpHBae
MaH nosepxHOCTb 6JIH3Ka K paccerrnarorn.etL C KaKoil: 
6bi CTOpOHhI Iii! flOO!OTpcTb Ha 3TY nosepXHOCTh, 

201-5 Di.Bi.;f-i.,zui- b-y ASA 



3:2 CaemoBbte xapaKmepucmuKu meJI 
-------------------

OHa 6y,ZI,eT Ka3aTbC5I O,ll,I1HaKOBO CBCTJIOH, paBHOMepHO 

OCBelll,eHHOiL ECM! )Ke Mb! HMeeM JI,eJIO c ,ZI,pyr11MH 

nosepxHOCT5lMI1, TO JI,eJIO o6CTOI1T cosepweHHO HHalJe. 

Oco6eHHO pe3KHM rrpII.11epoM TOMY 5IBJI5leTc5l sepKaJib

Ha5l rrosepxHOCTb. EcJIH Ha sepKaJihHYIO nosepxHOCTb 

HanpasIITb nyLJoK csera, KaK Ha p11c. 11, a, TO Ha6mo

,ZI,aTeJib 6y,ZI,eT BH,lleTb ee CBeTJIOH TOJlbKO B TOM CJiy

lJae, eCJIH OH flOMeCTHT rJia3 B rryLJKe OTpaJKeHHOro 

cseTa (CM. ,,DJiornoe sepKaJio"). Bo scex Apyrnx no

JimKeHH5lX rJJa3a H36JIIOJI,aTeJib yBII,ll,IIT sepKaJibHYIO 

rrosepxHOCTb TeMHOil:. EcJIII Ha6Jiro,ZI,aTeJib paccMaTpII· 

saeT nosepxHOCTb CMernamroro orpaJKemrn, TO B sa

s11c1n1ocr11 or s3a11.111orroJIO)f{eHII5I rJia3a Ha6JiroJJ.aTeJI5l 

II rrosepxHOCT l1 fIOCJie,ZI,H5I5l 6y,n:eT n pe,n:CT aBJI5lTbC5l 

rJia3y TO 6oJiee CBeTJIOH, TO 6oJiee TeMHOH, TO 6Jie

CT5HUet'i, ro MaTOBOit. Tai<, weJIKosoe nJiaTbe a1npIIch1, 

npOXOJl.5lIUefi: ITO cu;eHe, BOC!lp11HIIMaeTC5l 3pIITeJieM 

KaK 6y,ZI,TO "rrepeJIHBaIOIUIIMC5l "' BCJie,n:CTBIIe Toro, lJTO 
II3MeHHIOTC5l HanpasJieHIIe rranarow,ero Ha rrJiaTbe cseTa, 

a T3K)Ke yroJI spemrn cJie,ZI,5lw,ero 3a aKTpIIcoiI spIITeJI5I. 

YKasaHHOe o6cT05lTeJibCTBO IIMeeT OlJeHb saJKHOe 

3Ha4eHIIe ,ZI,JI5I C03,ZI,aHII5l Ha cu;eHe pasHoo6pa3HbIX 

cseTOBbIX acpcpeKTOB. 

CJie,ZI,yeT OTMeTHTb II ew,e OJl.HH MOMeHT. Bocrrp115I

r11e Ha6.~ro,n:aTeJieM TOH HJIII IIHoii ocsew,eHHOii rrosepx

HOCTH 3aBIICl1T He TOJlbKO OT ocsew,eHHOCTH Ha EJTOH 

rrosepXHOCTH, HOH OT OTpa)KaTeJibHOH ee cnoco6riocTH. 

TIOH5ITHO, lJTO TeMHa5l II CBeTJia5l nosepXHOCTll TaK H 

6y,ZI,yT Ka3aTbC5I TeMHOH l1 cseTJIOH, eCJIH IIX ocse

w,eHHOCTb OJJ.HHaKosa. Cne,n:osaTeJibHO, Ha OCHOBaHHH 

IIOH5lT!15l 06 0 rpaJKaTeJibHOH crroco6HOCTH nosepxHO

CTeH H 0 pacrrpe,ZI,eJieHHH OTpa)f{eHHOro CBeTa CTaHO

BHTC5l TIOH5lTHbIM 3HalJeHHe TIOH5ITHH 0 CBeTHMOCTH l1 

5IpKOCT!1 KaK 0 BeJIHlJIIHax, xapaKTep1rnyrow,11x !13-
JiylJeHHe csern. Ha6Jiro,llaTeJib socnp11H11MaeT He na

JI,a1om11I1 Ha TeJIO CBeT, a OTpa)l{eHHb!H OT Hero, TO eCTb 
201S Di..Bi.;fi,,zul- f?.-y ASA 



CeemOBbte xapaKmepucmuKu meJl 

H3Jiy11aeM bl i1 TeJIOM. 

003TOMy, XOrn 3H3-

HIIe OCBew,eHHOCTH 

noBepxHOCTH COBep

rueHHO Heo6xO,ll.HMO, 

HO lJ3CTO 6brnaeT He

o6XO,ll.HMb!M 3H3Tb 

TaKlKe CBeTHMOCTb 

HJIH HpKOCTb paccMa

TpHBaeMoA noBepx

HOCTH. 

P a c n p e ,n e JI e

H 11 e CBeTa npo

c B e lj H B a IO ill, l1 h: 11 

Ten a M 11 T3K)!{e pa3-

JIHlJHO H 33Bl1Cl1T 

OT npy1nypb1 TeJia. 
DpocBe1111BaIOw,11e 

c Be T Te JI a MoryT 

6b!Tb pa30HTbl Ha 

TpH rpynnb1: 1) n po-

3pa11 H bI e, 2) pac
cerrBa1ow,11e 11 ~1) 
cMelll'aHHoro npo

n y c Ka H 11 H. Ha p11c. 

12 rrp11Be,LI.eHhl cpo10-

rpacp1111 paccerrBaHHH 

CBeTa cTeKJiaMH. P11c. 

12a-rrp11Mep DOJIHO

ro pacce11BaH11H CBeTa 

MOJ!OlJHb!M CTeKJIOM, 

p11c. 126, B,r-np11Me

pb1 CMernaHHOro npo

rrycKaHHH onaJIOBbTM 

H ,LI.BYMH copTaMH M8-

THpOB3HHOrO CTeKJia. 
201.S Di.fji;fi,zu;{, b-y A$A 
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I.1ta6a 15 

CBETOBblE 1131'1EPEIIHH 

UeJlb cBeTOBhlx H3MepettniI (cpoToMeTpnn) 

• {'.OCTOHT B H3Mepemrn OCHOBHb!X CBeTOBhlX BeJrnqnH: 

OCBeIIJ,eHHOCTH, CBeTHMOCTH, HpKOCTH, CBeTOBoro no-

. TOKa, CHJ!bl CBeTa, K03cpnutteHTOB OTpa)KeHHH, npo

nycKaHHH n nornomemrn n rrp. Dpn BhlrrOJIHeHHH cBe

TOBbIX H3MepeHHH CBeTOBble BeJmqHHhl onpe,ZI,eJIHIOTC51 

B rrpHHHTh!X e,ZI,HHHU3X H3Mepemrn. 

B npaKTHKe cueHnqecKoro ornemeHHH cseTOBhre 

H3MepeHHH AO cnx rrop noqTn He npnMeHHJIHCb. Me)K,ZI,y 

TeM OHH MOfJIH 6b! CbirpaTb 3HaqnTeJibHYIO pOJib B 

yJiyqwemrn H yrropH.D.oqeHHH cueHnqecKoro orneme

HHH. Han6oJiee cymecTBeHHhIMH npn 3TOM HBJIHIOTC51 

H3MepeHHH ocsemeHHOCTH. B HeKOTOpbrx cJ1yqa51x MO

)f{eT 6b!Tb Heo6XO,ll.HMh!M ll3MepeHne CBeTHMOCTH, a 

TaKme K03cpHQHeHTOB OTpa)KeHllH. 

Dprr ocymeCTBJiemr:rr TOH :rrJin :rrHoiI cQem1qecKoi1 

IIOCTaHOBKlI Bam.Hoe 3HaqeH:rre lIMeeT pacrrpe,ZI,eJieHHe 

ocsemeHHOCTeiI no cQeHe :rrJI:rr Ha OT,ZI,eJibHhrx ee yqacT

Kax. y CTaHOBJieH:rre He06XO,Zl,lIMhlX ocsemeHHOCTeH 

1110)!{.eT npo:rrCXO,Zl,lITb nyTeM Tex HJIH HHh!X xy,Zl,O)Ke

CTBeHHb!X H TeXHrrqecKHX coo6pa)KeHHH lIJIH Ha OCHOBe 

rrpe,ZI,hI.ll.YIUero· orrhrTa. B rrocJie,ZI,HeM cJiyqae pa6oTa 
3Haq:rrTeJihHO MomeT 6bITb o6JierqeHa, ecJIH ,, rrpe,ZI,bl

AYIUIIH onwT" 6y,ZI,eT 3arr:rrcaH B BH,ZI,e 3HaqeHllH ocBe
meHHOCTII. 

llJIH Toro qTo6hr 3arrHcaTb pacrrpe,ZI,eJieH:rre orne

meHHOcTefr no cQeHe, Hy>Irno rrocTpOHTb KpHBhre pac

npe,ZI,eJieHHH ocserueHHOCTH B,Zl,OJ!b HeKOTOpb!X Ha1160-

20:1-S Di.gi.;fi,ze,ol., b-y ASA 



CBemoable U3NepeHllfl 35 

Jiee xapaKTepHb!X ,lLJIH ,lLaHHOH IlOCTaHOBKH ttanpaBJie

HHH Ha cueHe; HanpHMep, ITO ITPOJLOJibHOMY paspesy H 

HeCKOJibKHM TIOITepeqH~M. 

Ha pHc. 13a ITpencTasJieHa KPHBaH pacnpeneJieHHH 

ocsern.eHHOCTeti: (JI!OKc6epr' CM.) ITO npOJLOJ!bHOMY pa3-

pe3y cueHwrecKofi nJiomaJLKH (BJLOJih AE Ha pHc. 136). 

110 

?go 
'."3__ 

801---+---l--

~ 70 

"" ~ 60 <tj 

1[ 50 

"" C'5 40 t---+---+-'..__,'-----+---4---+-

30 

2oi------T----Y-----+-~•---+---+----1--+--~ 

10 

0 
Aaa11.~'C,....l,(e."'"wa,,.......o---'----'2--3-'----'"'---'-5---'5---"-1-;1,-1/l1J-efl_JC/fe1ta 

() 2,6 5.2 7.8 10,4 13.0 15.5 18.l 20.8 ZJ.4 M 

flJJJ1tb1 u paccmo111tue (M) 

P JI c. J 3a 

no ropH30HTaJibHOH OCH OTJIO)KeHbl ITOCJie,lLOBaTeJibHO 

HJiaHbl, HaXO,lLHllI.HeCH JLpyr OT JLpyra Ha paCCTOHHHH 2,6 M 
(CM. PHC. 136). flo BepTHKaJibHOH OCH OTJIO)KeHbl OCBe

rn.eHHOCTH. l13MepeHHe ocsern.eHHOCTH npOH3Be,lLeHO Ha 

Ka}l{,lLOM nJiaHe, TO eCTb qepe3 Ka)!{D.ble 2,6 M, B Bep

THKaJibHOH TIJIOCKOCTII, o6parn.eHHOti K 3pIITeJibHOMY 

3aJiy H nepneH,lLIIKYJIHpHOti npO,lLOJ!bHOH OCH cueHhI, 

:) :,.:. 201..S Di.fji;fi,.zui- b-y ASA 



36 CBemOBbte U3.Atl'peHUH 

Ha Bb!COTe 1,7 M OT IIJI3HWeTa (Ha BbICOTe 11eJIOBe~1e
CKOro poCTa). 

CT0M11Mo noCTpoemrn Kp11BhIX pacnp2,TJ:eJieH115! ocse

lll,eHHOCTeli. ueJiecoo6pa3HO 113Mep11Tb ocBelll,eHHOCTb 

/j I 

pH C. 136 

B HeKOTOpb!X OT,ZI,eJibHbIX T011K3X Ha cueHe, He BOWe,ZI,

lll11X B KpHBbie ocBeIUeHHOCTetL DoJiy'IeHHbie 3Ha'Ie

HH51 Yll.06Ho 3an11caTb Ha nJiaHe HJIH pa3pe3e cueHbl 

B MeCTe, r.u.e BbITIOJIHeHo 113MepeH11e. 

JI IO Kc M e T pa M 11 H33b!Ba!OTC51 np116ophI, npe.u.Ha-

3H3 'IeHHhie ,ll,Jl51 113MepeHl151 OCBelll,eHHOCTH. JlIOKCMerp hi 

20 JS D i.fJ i.;fi,z eA- b-y AS A 



CBemOBbte U3.Mepe11uH. 37 

MOfYT 6bITb "BJ13yaJibHblMll" HJIH "06beKTHBHbIMH" B 

3aBHCHMOCTH OT npHHU.Hila, Ha KOTOpO.M OHH QCHO

BaHbl. 
B H 3 y a JI b H bl e JI IO Kc M e T p bl OCHOBaHbl ea c110-

co6HOCTH Ramero r Jia3a oqeHh TOqeo ypaBHHBa1 h 

MeJK,ny co6oi1 Hp1<0CTH coce.UHHX 11onei1. TaKHM o6pa-

30M, npH pa6oTe c BH3yaJibHbIMH JIIOKCMeTpaMH rJia3 

Ha6JIIO,UaTeJIH HBJIHeTCH tteo6xo.nHMblM yqacTHHKOM 

H3MepeHHtt, KaK 6hl HeOTbeMJieMOH LJaCTblO 11pH-

6opa. • 
B CoaeTCKOM Co103e HaH6ciJiee pacnpoCTpaHeHHhIM 

HBJIHeTCH mrnyaJihHblH JIIOKCMeTp CHCTeMbl ro11. CxeMa 

aToro 11pu6opa npe.ncTaBJieHa Ha pHc. 14a, a o6ruufi 

uu,n-Ha puc. 146. B HIUnKe, B o,nHOM u3 ero oT.nene

HHfi, yKpenJieHa naMna cpasHeHHH JI. CseT OT 3Tofi 

JiaMilhI na.naeT Ha 6eJihIH qrnp¢oposh1fi 3KpaH 3. l130-

6pam.em1e 3KpaHa 06pa3yeTCH CTeKJIHHHhIM 3epKaJIOM 31 
( cM. 0JJOCKOe 3epKaJio) u ,naJiee 3epKaJJoM 3 2• Ha-

6mo.naTeJih CMOTPHT B BH3HpHyIO Tpy6Ky Tp H BHAHT 

11306pa1Kettue 3Kpatta 3 B 3epKaJie 3 2• HttlKHHH IIaCTh 

3epKaJia 3 2 oLJuru;etta OT cepe6pa u, TaKHM o6pa30M, 

HBJJHeTcH 11po3paqttofi. 3Ta qacTb 3ep1<aJia 3 2 Haxo

.UHTCH npoTHB oTsepcTHH B HIUHKe 0 1• CttapylKH HIIJ;H1<a, 

TaKJKe npoTHB OTBepCTHH Oi. yKpenJieea Ha 110.rr.sttJK

ttofi IlJiaHKe 6eJiaH HCl1hITaTeJibH351 IlJiacnrirn H. n. 
f JJa3 H36JIIO,lL3TeJIH, TaKHM o6pa30M, pH.lLOM C H306pa-

1KeHHeM aKpatta 3 BH,lLHT 6eJiyIO HCilhlTaTeJibHYIO ITJJa

CTHHY H. n. BH.lLHMOe rJia30M IlOJie HMeeT BH.lL Kpyra, 

pa3,lLeJICHHOrO rronoJiaM, O,UHa IlOJIOBHHa KOTOporo 

HBJIHeTCH 1rno6pa1KeHHeM 3Kpaea 3, a BTopa51-qaCTblO 

ttcrrhITaTe.lJbHOfi rrJiaCTHHhI (prrc. 15a). HcrrhrTaTeJJhHaH 

nJiaCTHHa H. n., ocseruaeMaH KaKHMH-Jm6o HapylK

Hb!MH HCTOqHuKaMII CBeTa, 06Jia,naeT HeKOTOf'OH He

H3BeCTHOH HpKOCTbIO. CJie.rr.osa1eJibHO, o.rr.tta noJIOBHHa 

BH.lJ.HMOrO IlOJlH HMeeT HeKOTOpyIO HeH3BeCTHYIO HeH3-

MeHHIOIUYIOCH HpKOCTb. 
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Pnc. 14a 

PHC. 146 
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3KpaH 3 Bpaw.aeTcH crreu,HaJibHOt'l pyKoHT1rnt'l-Py1<,. 
(p11c. 146). DpH 3TOM yroJ1 Me}K,11,Y 3KpaHOM H Hanpa
BJ1em1e~1 na,11,aiow.ero Ha Hero OT JI3MTibl J1 rneTa H3-
MeHReTcH, n03TOMY H3MeHHeTC5l OCBew.eHHOCTb, a, 
CJJeJI.OBaTeJlbHO,-H HpKOCTb 3Kpaw 11 ero H306pa}Ke
HH5! B 3epKaJ1ax, TO eCTb HpKOCTb BTOpOH f!OJ10BHHbl 
Bi.J,11,fIMOro nonH. JhoKcMeTp aapaHee nporpa,11,ynpoBaH, 
TO eCTb onpe,11,eJJeHa 5lpKOCTb BH,11,HMOH B BH3HPHYIO 

11 

p 11 c. 15 

rpy6Ky BTOpoli IlOJIOBHHbI nOJIH npH BCeB03MOiKHbIX no
J!OiKemrnx 3KpaHa. Ha6;r10,11,aTeJ1b BH,11,HT noJJe B rpex 
noJIOiKeHHHX (p11c. 15): 1) noJie I reMHee noJIH II; 
2) noJie I CBeTJiee noJJH II; 3) HpKOCTH noJieii paBHhl. Bpa
w.aH 3KpaH, Ha6JIIO,ll,aTeJib ,11,0JI}KeH ,11,0CTHqb Toro, qT06hI 
noJie I He 6brJio HH cseTJiee, HH reMHee nOJIH II. I1aMe
peH11e cq11raeTCH BblnOJIHeHHb!M Tor ,ll,3, KOr.ZI.a Ha6JIIO
,ll,3TeJib BH,IUIT noJie paBHOH SipKOCTH, TO ecTb K3K 
noKa3aHo H3 pttc. 15a, a He K3K Ha pttc. 156 H 15B. 

Kor,11,a paseHCTBo si:pKocreH ycraHOBJieHo, 6epeTcSI 
OTC4eT no lllK3Jie lllK (pHc. 146), noMellI.eHHOH c6oKy 
np116opa, no KOTopotl: nepeMellI.aeTcH yKaaaTeJib, co-
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e.zurneHHhifi c pyKOHTKot'1, Bpa1UaIOmefi oKpaH 3. OoJiy

lfHB OTClfeT, no nacnopTy, npHJIO)KeHHOMY K JIIOKC

MeTpy, onpeneJUIIOT COOTBeTCTB)'l01U)'lO 3TOM)' OTClfeTy 

OCBe1UeHHOCTb. 
MoryT 6hITh cJiy%rr, Kor .rr.a paBeHCTBO HpKOCTH 

o6enx IIOJIOBHH BH.IJ.HMOrO B BH3HPHYIO Tpy6Ky IIOJIH 

He MOMeT 6hITh ,ll;OCTlffHYTO HH nprr K3KOM IIOJIO)Ke

HHH oKpaHa 3. EcJIH nprr 3TOM HpKOCTh rrcnhlTaTeJih

HOH nnacTHHhl OCTaeTCH 60JihWe HpKOCTH BTOpofi no

J!OBHHhl IIOJIH-H306paMeHHH 3KpaHa 3, TO CJie.rr.yeT 

Bsecn1 O.II.HH H3 HapyMHhIX cpHJihTpos <P. H., nprr KO

TopoM paBeHCTBO HpKOCTeii MOMeT 6hITh .lI.OCTHrHYTO. 

<l>HJihTpb1 <P.H. BBO.IJ.HTC5! spa1UeHHeM pb1qara-Pbltt. 1. 
Philfar MOMeT 3aHHMaTb lfeTb1pe noJIOMeHHH, npo

THB KOTOpb!X HMeIOTCH o603Hal!eHHH: x 1, x 10, 
x 100, x 1000. 3TH H3.llDHCH o603Hal!aIOT, l!TO ecJIH 

pb!lfar ycTaHOBJieH rrpOTHB 0.llHOH H3 HHX, TO ITOJiy

qeHHbIH OTClfeT s JIIOKcax HYMHO yMHOMHTh Ha yKa-

3aHHYIO BeJIHlfHHy. 06hilJHO, o.rr.HaKo, YMHOMaTh rrpu

XO.II.HTCH He Ha 3TH BeJIHlfHHbl, a Ha ,n;pyrne, yKa3aHHble 

B rracrropTe. 

EcJirr HpKOCTh rrJiaCTHHhI ocTaeTcH MeHhrue HpKo

CTH BTopofi IIOJIOBHHbl IIOJUI, TO CJie.rr.yeT BBeCTH 0.l!HH 

113 sttyTpeHHHX qmJihTpos <P. BH., nyTeM BhITHrHBaHHH 

KBepxy pbilJaros - Pbttt. 2. nprr 3TOM H)'MHO OTClfeThl 

B JIIOKcax YMHOMaTb Ha 3Halfemrn, yKa3aHHhie B rrac

rropTe. Omrn H3 .rr.syx sHyTpeHHHX cpHJibTpos - roJiy-

6oii. OH rrpe.rr.Ha3HalfeH .llJIH H3MepeHHH oCBemeHHOCTH 

B .IJ.HeBHbIX ycJIOBHHX, TaK K3K 6e3 Hero BH.IJ.HMhie B 

BH3HPHYIO Tpy6Ky IIOJIH ITOJl)'lfa!OTCH pa3HO[(BeTHh!MH 

(}KeJITOe H roJiy6oe), a HpKOCTH pa3HO[(BeTHb!X ITOJieii 

Tpy.zrno ypaBHHTh. 

JlaMrra JI JIJOKCMeTpa IIHTaeTCH OT aKKYMYJIHTOPHOH 
6a Ta perr ( meJIOlfHOfl), ycTaHOBJieHHOfl B HlUHKe Jl!O KC

MeTpa. CxeMa coe.rr.rrHeHrril ::iJieKiprrtjecKoii [(eITH rro

Ka3aHa Ha prrc. 14a. 
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)lJIH Toro lJT06bI 3<lMKHYTb ue11b H TeM caMb!M 

BKJIIOlJHTh JiaMny JI, Hy»rno HamaTb KH011Ky KH (110-

HHTHO, lJTO BO BpeMH H3MepeHHH KH011Ka )IOJI}!{Ha 6b!Tb 

rrnmarn). PeocTaToM P ycTaHaBJIHBaeTCH no BOJibT

MeTpy Ha11pHmeHne, yKa3aHHoe e 11ac11opTe JIIOKCMeTpa. 

B Tel!eHHe M3MepeHMH HanpHmeHne .ll.OJimHo 110.ll..ll.ep
}!{HBaThCH HeH3MeHHhlM. 

r pa .ll. y Hp o e Ka JI ro Kc M e,T pa, yKa3aHHaH B nac-

11opTe, MO)l{eT ClJHTaTbCH 11paBHJibHOH B TelJeHHe 1/2-
1 ro)l.a co )l.HH rpa.rr.ynpoBKH, TaK)Ke yKa3aHHOro B 

nacnOpTe. Do HCTelJeHHH 3TOfO CpOKa JIIOKCMeTp CJie

.rr.yeT 11epe)l.aTb )l.JIH 110BTOpHOH rpa.ll.yHpOBKH. 

I13 Me p e H He o c Be llI. e H Hoc T n. I1cnwTaTeJib

HaH TIJiaCTHHa ycTaHaBJIMBaeTCH B TOH TOlJKe H B TOH 

TIJIOCKOCTH, B KOTOpb!X 011pe.rr.eJIHeTCH OCBelll,eHHOCTb. 

JlIOKCMeTp HaBO)l.HTCH Ha HC11bITaTeJibHYIO 11JiaCTHHy, 

M 6epeTCH OTClJeT 110 IllKaJie N. )laJiee npOH3BO.ll.HTCH 

11epeclJeT nyTeM YMHO}!{eHHH N Ha HeKOTopyro BeJIH

lJIIHY a, corJiacHo yKa3aHHHM nac11opTa. Tor.zr:a ocee

lll.eHHocTh E 6y.ll.eT pasHa: 

E=Nxa (AK). [18] 
EcJIH BBe)l.eH O.ll.HH H3 cpHJibTpos (HapymHhIX HJIH BHY

TpeHHHX), K03cpHUHeHT KOTOporo 110 nacnopTy pa

BeH Ki. TO oceelll,eHHOCTh E 6y.ll.eT pasHa: 

E=NXaxK1 (AK). [181
] 

YI 3M e p e H H e K 0 3 cp Hu H e H T 0 B 0 T p a )I{ e H H H, 

c Be TH M 0 c TH, 5I p K 0 c TH (cM.). KoacpHUHeHT OTpa
)KeHlrn MO}!{eT 6hITb npH6JIH3HTeJlhHO H3MepeH JIIOKC

MeTpOM .Zl.JIH 110BepxHOCTeH, 6JIH3KHX K pacceHBaIOUUIM. 

EcJIH 113aecTeH K09cpnuneHT HpKOCTH r0 MCilhITa

TeJihHOH 11JiaCTHHbl JIIOKCMeTpa (yKa3bIBaeTC5I B 11aC-

110pTe), TO H3MepeHHH Bbll10JIHHIOTC5I CJie.ll.yIDlll.HM o6-

pa30M. JlIOKCMeTp HaBO.ll.HTCH He11ocpe.ll.CTBeHHO Ha 

noeepxHOCTb, K03cpnnMeHT OTpam:eHHH KOTOpOH H3Me-
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p51eTC5l, H 6epeTC5l OTC'-IeT, nepeCLIHTbIBaeMbIH, KaK H 

np11 H3Mepemrn oCBern.eHHOCTH no nacnopTy,-£ . .Ua

Jiee B TO :lKe caMoe noJio:lKem1e, LITO 11 U3Mep51eMaH 

IlOBepxHOCTb, ycTaHaBJIHBaeTCH HCilbITaTeJibHaH IlJia

CTHHa, npH'-leM ycJIOBHH ornern.eHHH .IT.OJI:lKHbl OCTaTbC5I 

HeH3MeHHblMH. JlIOKCMeTp HaBO.ll.HTC5l Ha HCnbITaTeJib

HYIO nJiaCTHHy, 11 6epeTCH oTcLieT (rnK:me nepecLIH

TaHHblfi no narnopTy). £ 0• Ko3cj:J11u11eHT oTpallieHHH p 
HCilbITyeMOH TIOBepXHOCTH no.rr.c'-IHTbIBaeTCH TIO cj:Jop

MYJie: 

[19] 

EcJIH K03cj:JHu11eHT HpKOCTH 11cnbITaTeJihHOH nJia

CTHHbI ro B nacnopTe He yKa3aH, TO ero MOlliHO npH

HHTb np116.III13HTeJibHO paBHblM 0,95, npH ycJIOBHH, LITO 

HCilb!TaTeJibHaR TIJiaCTHHa H3fOTOBneHa H3 cepHOKHC

JIOfO 6ap115!. B TOM cJiyqae, Kor .rr.a HCTibITaTeJibHaH 

nJiaCTHHa H3fOT0BJieHa H3 HeH3BeC'rHoro MaTep11aJia, 

.IT.JIH rpy6oro 110.ll.C'-leTa K03cj:JHUHeHTa OTpallieHHH MOlliHO 
BMeCTO HCnbITaTeJibHOH IIJ!aCTHHbl B351Tb npe.rr.MeT, 

K03cj:J11u11eHT oTpallieHHH KOToporo p0 H3BecTeH. Ha

n p11Mep, MOlliHO B351Tb LIHCTYIO BaTMaHCKyIO 6yMary, 

K03cj:JHUHeHT OTpa:lKeHHH KOTOpofi np116JIH3HTeJibHO 

paBeH p0 = 0,8. Tor.rr.a rrpH H3Mepemm K03qrnuHeHTa 

OTpallieHHH BTOpoti OTCLieT Eo 6epeTC5l rrpH HaBe.rr.e

HHH JIIOKCMeTpa Ha npe.rr.MeT c H3BeCTHblM K03cj:JHUHeH

TOM 
0

0TpallieHHH II noMern.eHHb!M Ha MeCTO H3Mep51e

MOfi 110BepxttocT11. Ko3cp11u11eHT OTpa:lKeHHH B 3TOM 

CJiyLiae no.rr.cLIHTbJBaeTCH no cj:JopMyJie: 

E 
p =Po Eo. [20] 

CBeTHMOCTb MO:>KeT 6bITb np116JIH3HTeJibHO H3Me

peHa JIIOKCMeTpOM TaKllie .IT.JIH IIOBepxHOCTeH, 6JIH3KHX 
K pacceHBaIOIUilM. 
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EcJIH ttsseCTeH Ko 3cpttu11eHT 5I pKOCTH HCIIhITa TeJih

Hoil rrJiaCTHHhI r 0 , TO JIIOKCMeTp HaBOAHTC5I Ha TY no

sepxHOCTh, CBeTHMOCTb KOTopou orrpe.ueJrneTC5I, H 6e

peTC5I (c nepect:IeTOM rro rracrropTy) OTCt:IeT E. 
CseTHMOCTb rrosepxHOCTH R IIOJJ.Ct:IHThIBaeTCH no 

cpOpMyJie: 

[21] 

OoJiyqeHHoe sHa4eHtte cseTHMOCTH 6y.ueT Bbipa*eHo 
B .Ill<. 

EcJIH K03cpmi;HeHT 5IpKOCTH HCIIhITaTeJibHOli rrJia

CTHHhI HettsBecTeH, HO H3BecTeH K03QJHuHeHT 0Tpa

)KeHH5I p IIOBepxHOCTH, CBeTHMOCTb KOTOpofi orrpe.ue

JI5IeTC5I, TO .ILJI5I orrpe,UeJiemrn CBeTHMOCTH HymHO H3-

MepHTb o6bI4HhIM crroco6oM ocBern,eHHCJCTh E 3TOH 

IIOBepXHOCTl1 H IIO,UC4HT3Tb CBeTHMOCTb IIO cpopMyJie: 

R=Ep. [21 1
} 

OoJiyqeHHoe 3Ha4eHtte cBeTHMOCT11 6y.ueT Bhlpa~eHo 
B .Ill<. 

llJI5I TOrO 4T06bl H3MepHTb 5IpKOCTb IIOBepXHOCTH 

B .Il3HHOM HarrpaBJieHHl1, HaBO.ILSIT JIIOKCMeTp Ha 3TY 

rrosepxHOCTb B HY~HOM HarrpasJieHHH H 6epyT ( c rre

pecqeTOM no rracrropTy) OTC4eT E. 3Ha5I K03cj:JHutteHT 

5IpKOCTH HCIIhITaTeJibHOH IIJI3CTHHbl ro JIIOKCMeTpa, 

5IpKOCTb rrosepxHOCTH B orrpe.ueJIHM no cj:JopMyJie: 

E 
B = ro 31,4" [22] 

OoJiyqeHHoe 3HaqeHHe RpKOCTH 6y.n;eT Bbipa*eHo B 

MC6 (CM. Ml1JlJIHCTHJib6). 

llJISI Toro, 4T06b! orrpe.ueJIHTb 5IpKOCTb B .ill< /6eJI 

(cM. JIIOKC Ha 6eJioM), CJie.uyeT TIOJib30BaTbC5I CJiep,y10-

rn,et'1 cpopMyJIOH: 

B = r 0E. 
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06beKTHBHhie JIIOKCMeTpb! COCTOHT II3.ll.BYX 
OCHOBHb!X qacTeli: ¢ 0 T 0 3 JI e Me HT a II r I:! JI b Ba HO

M e T pa. <f>oT03JieMeHT coeJI.1IHeH 3ne1np1ILieCKH c raJib

BaHoMeTpOM. ¢>OT03JieMeHT 5IBJI5leTCH TaKIIM oco6b!M 

rrp1I6opoM, KOTOpb!H 06JiaJI.aeT CBOHCTBOM IIO.ll. JI.eH

-CTBIIeM CBeTa B036y)KJI.aTh Ha CBOIIX f10JIIOCax 3JieKTpO

.Jl.81f}!{Ylll.YIO CHJiy. TaK KaK ¢oT03JieMeHT II raJibBaHoMeTp 

coeJI.HHeHhl B 3aMKHYTYIO 3JleKTp1IqecKyIO uenh, TO B 

3TOH uenlI IIOHJI.eT 3JieKTpHqecKHH TOK, KOTOpb!H OT

KJIOHHT cTpenKy raJibBaHoMeTpa. Cuna TOKa B 3TOA 

uenH, a, CJieJI.OBBTeJihHO, H yroJI OTKJIOHeHHH CTpeJIKH 

raJibBaHOMeTpa, rrponopllHOHaJibHbl OCBern.eHHOCTH Ha 

noBepxHoCTII ¢oT03JieMeHTa. TaKHM 06pa30111, ecJIH 

.3apaHee nporpaJI.yHpoBaTh 06beKTHBHhitt JIIOKCMeTr, 

TO eCTb onpeJI.eJIIITb OTKJIOHeHH51 CTpeJIKH raJibBaHO

MeTpa (noKa3aHH51 raJihBaHoMeTpa) nplI pa3HhIX ocse

meHHOCTHX Ha ¢oT03JieMeHTe, TO BilQCJieJI.CTBHH no 

IIOK83aHHIO raJibBaHOMeTpa MO)l{HO 6yJI.eT onpeJI.eJIHTb 

HelI3BeCTHYlO OCBern.eHHOCTb Ha IIOBepxHOCTH ¢oT0-
3JieMeHTa. 

06beKTHBHbie JIIOKCMeTpbl JI.JIH TaKHX TeXHHqecKHX 

H3MepeHHH, KaK B cueH1Il!eCKOH rrpaKTHKe, Hecpas

HeH HO yJI.o6Hee BH3yaJihHhIX JIIOKCMeTpos. ]lJISI H3Me

peHH51 o6beKTHBHb!MH JIIOKCMeTpaMH He Tpe6yeTCSI 

cneuHaJibHhlX HaBbIKOB: H3MepeHH51 MO)l{eT npoBOJl.HTb 

.JI106oi1 qeJIOBeK, yMeIOlll.HH o6parn.aTbCH c npH6opaMH 
H oTcquTbIBaTh rroKa3aHIIH raJihBaHoMeTpa. TexHHKa 

H3MepeHHH o6'beKTHBHblMH .7JIOKCMeTpaMH HecpasHeHHO 

·6oJiee rrpoCTa51, He)l{eJIH su3yaJibHhIMH. KoHCTPYKTHB

HO o6beKTHBHhie JI10KcMeTpb1 yJI.o6Hee H npome BH-

3yaJibHh1x. 

Ha p1Ic. 16 rrpeJI.CTasJieH JIIOKCMeTp .m10T 06pa3ua 

1940 roJI.a (KOHCTPYKU.HH HH)I{. B. A. 3eJieHKOBa). ¢>0To

·3JieMeHT npeJI.CTaBJIHeT co6oi1 Kpyr JIYIO IIJiaCTIIHKY' 
JKpenJieHHYIO B 360HHTOBOH OIIpaBe C pyqKOH. npH 

C!OMOU(H rH6Koro urnypa cpOT03JieMeHT MOW:eT 6bJTb 
201.-5 Di.fji,;fi.,ze,ol., b-y ASA 
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coeJJ,trnen c raJJbBaHoMeTpoM, JJ,JJH 11er o wHyp OKaH-

1.urnaeTCH BHJJKOH. faJJbBaHOMeTp noMew.eH B JJ,epeB51H

Hb!H HUUIK. Ha sepxHeti naHemr (p11c. 16) BH.llHa rnKaJia 

r<:IJJbBaHOMeTpa. Ha 3TOH )Ke rraHeJJH 1rne10TC5! rHe3JJ,a, 

KyJJ.a JJ,OJDKHa 6b!Tb BCTaBJJelll BHJJKa raJJbl33HOMeTpa 

npH 13bll10~HeHHH H3Mepe1111n. 

pH C. 1(j 

B nepeJJ,Hei:f 1rncT11 naHeJI11 HMeeTrn rrepeKJJIO'-la

TeJib, BKJllO'-la!OW:HH HJJI1 Bb!KJilO'-laIOW:I1H wyHT raJJbBa

HOMeTpa. c OJJ,HOI1 CTOpOHb! rrepeKJIIO'-laTeJJ51 Ha nJJa

CTHHKe BblrpaBHpDBaHa HaJJ,nI1Cb x l, c JJ.pyroti CTO

pOHbI-X 5. c)To 03Hat:IaeT, lJTO, B 33Bl1CJ1MOCTH OT 

noJimKeHHH nepeKJJ1011aTeJJH (nosepHyT Hanpaso 11JIH 

HaJJeBo), llOKa3aHH51 raJJbB3HOMeTpa JJ,OJl)l{Hbl 6bITb 

YMHOllieHhI Ha O.llHH 113 sTHX Ko::Jcjrn11,11eHTOB (1IJrn: 
11cnpasJieHHblX B nacnopTe np116opa). K np116opy np11-

JJaraIOTCH JJ,Ba MOJIO'IHLIX cpI1.1IbTpa, KOTOpbie MoryT 
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6b!Tb Ha.rr.eTbI Ha onpaBy ¢oT03JieMeHTa. Ha Kalli.LI.OM 

113 3THX ¢11JibTpOB TaKllie HMeIOTCH Ha.rr.n11c11: Ha 

O.ll.HOM - X 10, Ha BTopoM - X 60. Kor.rr.a H3Mepemrn 

np0113BO.ZJ;5!TC5! c ¢oT03JieMeHTOM, np11Kpb!Tb!M 0.ll.HHM 

H3 3THX ¢ttJibTpOB, TO IIOKa3aHH5! raJibBaHOMeTpa 

.ll.OmKHbI 6bITb yMHOllieHbI Ha OJJ.HH H3 3THX K03qm

u,11eHTOB (HcnpasJieHHbIH no nacnopTy). 

EcJIH H3MepeHHH npott3BO.ll.HTCH c nepeKmo 1-iaTeJieM 

Ha IJOJIO)KeHHH x 1 l1 ¢oT03JieMeHT He np11Kpb!T ¢11Jib

TpOM, TO npe,n;eJI l13MepeHHH ornern:eHHOCTH orpam1q.H

BaeTC5! 100 .!UC. l13MeHHeM IIOJIOllieH.He nepeKJIJoqaTeJIH 

Ha x 5: rrpeJJ.eJI H3MepeHHH pacwHpHeTCH .ll.0 500 .!l!C. 

Ha.rr.eBaeM Ha ¢oT03JieMeHT ¢11JibTp c Ha.n;n11chro X 10: 
npe.rr.eJI H3MepeHHil pacwttpHeTCH JJ,O 5000 .1uc. C111eHHeM 

nepBbllI ¢.HJibTp Ha BTOpoil c H3,llITHCbIO x 60: npe.rr.eJI 

H3MepeHm1 pacurnpHeTCH .n:o 30 000 .1uc. Ha11111eHbWaH 

ornew:eHHOCTb, KOTopaH MOllieT 6h!Tb H3MepeHa (rrpH-

6,1.fI3HTeJibHO), pasHa 0,5 AK. TaKttM o6pa3oM, o6beK

THBHhril JllOKCMeTp IJ03BOJl5leT H3MepHTb ornew:eHHOCTH 

B npe.rr.eJiax OT 0,5 .Ill< .rr.o 30 000 .Ill<. 

CTpelli.rr.e qe111 HaqaTb H3MepeHHH, cJie.rr.yeT np0Be

p11Tb IIOJIO)KeH.He CTpeJIKH raJibBaHOMeTpa: np.H OT
[(JI[OqeHHOM OT raJibBaHOMeTpa ¢oT03JleMeHTe H rrpn 

ropH30HTaJ!bHOM IJOJ!OiKeHHH raJibBaHOMeTpa CTpeJIKa 

.UOJ])Irna 6b!Tb Ha HyJie. EcJIH CTpeJIKa He CTOHT Ha 

HyJie, TO ee Hy)!rnO IIOCTaBHTb BpameHHeM KOppeK

TOpHoro BHHTa, fOJIOBKa KOTOporo BbJBe.rr.eHa Ha rra
HeJib. 

CToCJie OKOH4aHHH H3MepeHHI1 ¢oT03JieMeHT c Ha

.ll.eTblM Ha Hero O.UHHM H3. ¢.HJibTpoB YKJHl.ll.bJBaeTcH 

n cneu:HaJibHOe JIOllie B KpbrrnKe HIUHKa. B coceJLHee 

JJO}Ke YKJia,n;hrnaeTCH BTopoH: ¢11.1bTp. BttJIKa raJibBa

HOMeTpa BWHHMaeTCH H3 pa60411X rHe3.ll. Ha naHeJIH H 

RCTaBJJHeTC5! B XOJIOCTbie rHe3,LLa Ha CTeHKe HIUHKa. 

CTepeKJII04aTeJJb nepeBOJLHTCH B cpe,n;Hee noJ1Q)KeH11e 

npOTHB H8,llITHCH: x Bbl!C.!l. CJTHM caMblM raJibBaHOMeTp 

20:JS Di1Ji.;fi,,ze,d., f?,y ASA 
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appenrpyeTcH: npH nepettocKe 11 TpHcKe CTpeJIKa raJib
BaHoMeTpa He nepeMeruaeTCH TIO lliKaJie, KaK 3TO 6bJJIO 
6bl np11 HeappenipOBaHHOM raJibBaHOMeTpe. 

TaK llie, KaK 11 s113yaJibHb1e np116ophl, o6beKTl1B
Hhie JIIOKCMeTpbl CJie,n:yeT pa3 B 1/2-l ro,n: OT,.UaBaTb 
Ha rpa,n:y11poBKy. 



I'.11,afJa 6 

IrnROTOPhlE CBE,11,EillUI 1rn ODTlllUI 

PacrrpocTpaeeerre ceeTOBb!X JiyqeA e 

O.LI.HOpO.LI.HOH cpe.rr.e (earrpiiMep, TOJibKO B B03.LI.yxe, 

TOJibKO B CTeKJie) rrpOIICXO,llJ!T no rrp5IMb!M JIHHH5IM. 

OTJJa}Renne cueTa 

3aKOHb! rrpaBIIJibHOro (3epK8JibHOro) 

0 T pa )f{ e H II 5l: 1) JIYLI rra.rr.aIOlUIIH, rreprreH.LI.IIl{YJI5Ip K 

0Tp3)!{8IOIU.ei1 rroeepXHOCTII, BOCCT8HOBJieHHb!M B TQlJKe 

na.ueHHH, II Jiyq OTp8MeHHb!H H8XO.LI.HTC5l B O,llHO(l 

ITJIOCKOCTII (pIIC. 17); 

pH C. 17 

2) yroJI rra.rr.eem1 (yroJI Me)f{.uy na.rr.a1ow.11M JIYL!OM 

11 rrep11eH.UIIKYJI5IpOM K noeepxHOCTII) paBeH yrny OT

pa>KeHII5l (yro.1 Me)K,ZLY rreprreH,ll,HKYJI5IpOM K ITOBepx-

201..S Di.fji.;fi.,,zui-~ ASA 
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HOCTH H OTpa)l{eHHb!M JIYl!OM), ITPHl!eM JIYl!H pacITo

JIO)l{eHbl ITO o6e CTOpOHbl ITepITeH,llJ-IKYJI51pa B ITJIOCKO

CTH na.ll,eHHSI (pHC. 17). 
0 JI 0 CK HM 3 e p K a JI 0 M Ha3bIBaeTC51 ITJIOCKaH ITO

sepXHOCTb, OTpa)l{aIOiIJ,aSI CBeT ITO saKOHaM ITpaBHJ!b

HOfO OTpa)KeHH51. 
B sep1<aJie MhI BH.ll,BM Hso6pa1KeH11e ITpe.ll,MeTa, Ha

xo.1u1w:eroCH ITepe.ll, sep1<aJIOM. 

Pac. 18 

OoCTpoeHHe Hso6pa)l{eHHH B sep1<aJie CBO.ll,HTC51 

I< cJie.ll,yIOw:eMy. CseTsm.i:aHCH TOl!Ka A (p11c. 18) HSJJy

qaeT CBeT B pasHhIX HaITpaBJJemrnx. B qacTHOCTH JIYll 

rneTa Aa HMeeT HaITpasJieHHe, ITepITeH.L(11Kym1pHoe 

K sepKaJiy. CJie.ll,oBaTeJihHO, cornacHo saKoHaM ITpa

BHJibHoro OTp3JI<eHH5!, HaITpaBJieirne OTpa)l{eHHOfO Jiyl!a 

aA cosITa.ll,aeT c HaITpasJieHHeM ITa)l,aIOmero Jiylla. 

J1yqH Aa1 H Aa2 oTpasHTCH oT sep1rnJia ITO HanpaBJie

HH51M alrl H a2T2, car JI a CHO 33KOH3M ITpaBHJlbHOfO OT

pa)l{eHHll. EcJIH ITpO.L(OJI)l{HTh Jiy1rn Aa, a1T1, a3T2 H 

JII06oti Apyroil JIYll sa sepKaJio (ITyHKTHp Ha p11c. 18), 

2~~ J?UJffi?r~P.'oOOwf\~J'. 



50 HeKomopbte cBeaefllm us onmuKu 

TO Bee OHH nepeceKyTC5l B ToqKe A', KOTOpaH H HB

JI5leTC5l H3o6pa)!{eHHeM cseTsirne:fiC5! Toq1rn A. Ha6mo

JI.a TeJib, noMeCTHBIIIH:fi r Jia3 B T1 HJIH T2 HJIH B mo6oM 

·JI.pyroM MeCTe I10 XOJI.Y Jiyqefi, OTpa)!{eHHb!X OT 3ep· 

KaJia, YBHJI.HT s 3epKaJie TOqKy A B noJIO}l{eHJrn A'. 
PaccTOHHHe H306pa)!{eHHH A' JI.O 3epKaJia paBHO pac

CTOHHHIO cseTHrneficH TO'iKH A OT 3epKaJia: A'a = Aa. 

pH C. 19 

)lJIH Toro qTo6bI TIOCTpOHTb H306pa)!{eHHe HeKo

TOpoit TOqKH B 3epKaJie, CJie,11.yeT onyCTHTb nepneH

,11.HKYJIHp H3 3TOH TOqKH Ha 3epKaJio H np0,11.0JI}l{HTb 

ero 3a TIJIOCKOCTb aepKaJia. J1306pa)!{eHHe TOqKH 6yJI.eT 

HaX0,11.HTbCH Ha 3TOM rrpOJI.OJI)!{eHHH rreprreH,11.HKYJIHpa 

Ha paCCTOHHHH OT 3epKaJia, paBHOM paCCT05IHHIO TOqKH 
JI.O aepKaJia. 

J1306pa)KeHHe B 3epKa.i:ce npoTH)!{eHHoro rrpe,11.MeTa 

CTpOHTC5l aHaJIOfH'IHO, KaK 3TO ITOKa3aHo Ha pHC. 20. 
CTJiocKoe sepKaJio OTJIHqaeTcH OT scex .upyrHx 

OITTHqecKHX CHCTeM TeM, qTo BCer,11.a ,11.aeT H306pa)!{e

HHe rrpe.uMeTa 6e3 H3MeHeHH5l MaCIIITa6a (6e3 yMeHb
IIIeHH5l HJIH yBeJrnqeHHH). 

201.-5 Di.8i.fi.,ze,o/., b-y ASA 
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0)1.H3KO H306pa)Ke-
1rne, BH)l.HMOe B 3ep
KaJ1e, OTJIHqaeTCll OT 
rrpe)l.MeTa H3MeHeHHblM 
paCITOJIO)Kem1eM CTO
poH: rrpaaaH cTopoHa 
rrpe)l.MeTa HaXO)l.HTCll 
CJleBa, JleBall CTOpo
Ha - cnpaBa. cho ITO
Ka3aHO Ha pHc. 19. 
CTpenKa AE, Hapnco
BaHHaH Ha JIHCTe, Ha
XO)l.HTCll nepeJI. aepKa
JIOM. B aepKaJie Ha-
6n10)1.aTeJih BH)l.HT H30-
6pa)KeHne cTpeJIKll A'E'. 

il a z A1 

-·~--- ----7' 

/ ' 
/ ' 

"'~ ___ ':__>5' 
/ / 

/ 
/ 

/ 

/ 
/ 

f7/IOCKOe 
JepKB/10 

pH C. 20 

/ 

Aa =Aa 
516=56 

Ha6mo)l.aTeJih, cMoTpmuui1 Ha rrpe.n.MeT B HarrpaBnemrn 
ra, BH,II,HT HaqaJIO CTpeJIKH cnpaBa. Ha6JIIO,II,aTeJib, CMO
TPlllllJiH Ha 3epKaJio B HarrpaBnemrn T6, BH.Il.HT H30-
6pa)KeHHe CTpeJIKH, rrpHqeM HaqaJio ee H3XO,Il,HTCll Te
rrepb He crrpaBa, a cnesa. TaK 6y.n.eT BH.II.eTh Ha6n10-
.n.aTeJih, CMOTpmuni1 Ha cTpeJIKY AE B HarrpaBJieHHH 
I'161, TO eCTb HarrpocseT. 

B pe3yJihTaTe aToro srnJieHHH nao6pa)KeHHe Ha.n.
rrucei1 B 3epKaJie 6y)l.eT cosepweHHO ncKa)KeHHhIM, 

fl/IOCKUU :JJle!1!!Hm 

p Ii c. 21 

K3K 3TO BH,Il,HO Ha 
pHC. 19. 

CcpepHqecKoe 
3 e p Ka JI o rrpe.n.cTa
BJIHeT co6oi1 qacTb rro
BepxHocTH rnapa, BHY
TpeHHHSI ITOBepXHOCTb 
KOTOporo HBJilleTCll 
3epKaJibHOiL EcJIH nc-
TOqHHK CBeTa H3XO
,Il,HTC5l B ueHTpe 3TOrO 



52 f-fe1conzopbie ceeiJeHllfl U3 01znlllKll 

ruapa, TO Bee OTpa)!{eHHbie OT 3epKaJia JIY'IH nOH.Ll.YT 
no pa.D.rrycaM qepe3 ueHTp rnapa (prrc. 21). Eho cTaHo
BHTCH nOH51THbIM, eCJIH rrpe,Ll.CTaBHTb ce6e c¢epHqecKyro 
nosepxHOCTb, COCTaBJTeHHOH H3 BeCbMa M3JiblX nJIOCKHX 
3JieMeHTOB. J1yLJH, BbIXO,LJ.51llJ.He H3 ueHTpa ruapa, HMeroT 
HanpasJieHHe no pa.D.rrycaM, a pa.D.HJCbI nepneH.D.HKYJIHp
HbI nosepxHOCTH rnapa, TO eCTb nepneH,LJ.HKYJIHpHbl If 

nnocKHM 3JieMeHTaM. Tor,LJ.a, npHMeHHH 3aKOHhl npa
BHJibHOro 0Tpam:eHH51, BH,Ll.HM, 'ITO OTp3)KeHHble JIY'IH, 

pH C. 22 

K3K H rra,LJ.aIOIII.He, ,ll.OJilKHbl rIOHTH no pa,L1.11yraM HO 
JIHillb B o6paTHOM eanpasJieHHH. 

0 a p a 6 0 JI H q e CK 0 e 3 e p Ka JI 0 OTp3)!{3eT napaJI
JieJibHbIM ocH 3epKana rryqKoM JiyLJn, na.narom11e ea 
ero nosepxHOCTb OT HCTOqHHKa CBeTa, ITOMell(eHHOro 
B cpoKyce 3epKaJia (pHc. 22). Hao6opoT, JIY'IH rrapaJI
JieJibHoro oc11 3epKaJia nyLJKa cseTa, rra.naromne ea 
3epKaJio, nocJie oTpa)!{eHHH rrpoxo,ZJ.HT qepe3 cpoKyc 
3epKaJia (ToqKa cxo,LJ.a JiyLJeil). 

3 JI JI H Il TH LI e CK 0 e 3 e p Ka JI 0 HMeeT ,ll.B8 cpo
Kyca. EcJIH HCTOLJHHK CBeTa H3XO,Ll.HTC51 B O,Ll.HOM ¢0-
Kyce, TO HCilJCKaeMbie HM Jiyqa IlOCJie OTpam:eHH51 OT 
3epKaJia npoxo,ZJ.HT qepe3 BTopoli cpoKyc (pHc. 23). 
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c T e K JI 51 H H bl e 3 e p Ka JI a H3f0TOBJI51IOTC51 H.3 
ll!JIHcpoBaHHoro II 110JIIIpoBaHHoro cTeKJia. CTeKJIO 110-
KpbrnaeTCH CJIOeM MeTaJIJIH4eCKOrO cepe6pa c BHell!Heii: 
IIJIII BHyTpeHHeii: CTOpOHhl. B llOCJie.11.HeM CJiyqae .ll.JI51 
11pe.11.oxpaHeHII5! OT 11op 1rn 11ocepe6peHH85! IIOBepXHOCTb 
JiaKIIpyeTCH. 3epKaJia, 11ocepe6peHHhle c BHyTpeeHeii 
CTOpOHbl, 110 Ka4eCTBY H3o6palliemrn yCTy11a10T sep
KaJJaM, nocepe6peHHhIM c BHenrneii: cTopOHhI. 3epKaJia, 
11ocepe6peHHbie c BHyTpeHHefi CTOpOHhl, HMeIOT co6-
CTBeHHO .11.se sepK8JlbHb!X llOBepxHOCTH: 11epe.11.mo10 110-
sepXHOCTb CTeKJia II sa.11.H1010, nocepe6peeey10. B 3TOM 

pH C, 23 

CJiyqae IIOJIY48IOTC51 .11.Ba II3o6pallieHII51 npe.11.MeTa, He 
cosna.11.a10mae .11.pyr c .11.pyroM. Oco6eHHo 3TO HecoBna
.n.eHIIe saMeTHO y Kpaes aso6pallieHHH. 3epKaJia, no
cepe6peHHbie c BHell!HeH CTOpOHbl, .11.aIOT TOJ!bKO 0,11,HO 
II306palliem1e: OT cepe6peHoro cJioH. 

0.11.HaKo sepKaJia, 11ocepe6peHHbie c BHyTpeHHeii: 
cTopoHhl, 3Ha4IITeJibHO. npotIHee sepKaJI, 11ocepe6peH
HbIX c BHeIIrneH: CTOpOHhl, XOTH 6b! llOCJie.11.mi:e 6b!JIH 
IIOKpb!Tbl TOHKOH npospaqHoii llJieHKOit JiaKa. 003TOMY 
B 06bI4HOH npaKTHKe llOCJie.11.HHe 1104TH HHKOr,11,a He 
npHMeHHIOTCH. 

Me Ta JI JI H q e c K He s e p Ka JI a H3rOTOBJI5IIDTC5I 
II3 KaKOrO-JIH.60 MeTaJIJia (aJIIOMIIHHH, llieJiesa, JiaTym1), 
npH4eM HX llOBepxHOCTb Tll.I:aTeJihHei1rIIIIM o6pa30M 

20:1-5 Di.si,fi.,zul- b-y ASA 
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17apiJ60111:w:cK//u ClfJe'fJi111ecw11ii IIOJHl pyeTCH · JlJrn rrpe-
/la1-1oa 1NTlflilJKame11b 

1 
omfJaJ;Came11b .n;oxpaHemrn OT IIOKphI-

TI15I pMaBlIHHOH H OT 
noTeMHeHHH OTIIOJIHpo
BaHHbie sepKana Hs Me
nesa H JiaTyHH xpoMH
pyroTcH HJIH HHKeJIHpy
IOTCH. I 

I 
'--

p ][ c. 24 

CTpHMeHeHHe sep
K a JI B Te_aTpaJibHOH 
npaKTHKe BeChMa nrn
po1<0. CTpH noMOillH 
TIJIOCKHX H .n:pyrHx sep
KaJI MoryT 6bITb cos.n:a
HbI pa3H006pa3Hhle CBe
TOBbie acpcpeKThJ. Ccpe
pHllecKHe, napa6oJIHlle
cKHe H 3JIJIHIITHlleCKHe 
sepKaJia rrpHMeHHIOTCH 
B KalleCTBe OTpaMa
TeJieH B npoMeKTopax, 
rrpoeKTOpax, CHOIIOCBe

TaX H B .n:pyrnx OCBeTHTeJibHhIX npH:6opax (cM.). 
CxeMa rrpoMeKTOpa c rrapa6oJIHllecKHM H ccpepH

qecKHM oTpaMaTeJIHMH rroKasaHa Ha pHc. 24. JlaMrra 
Haxo.n:HTCH B cpoKyce rrapa6oJmqecKoro sepKaJibHOro 
OTpaMaTeJIH. CBeT JiaMIIhI, rra.n;aronrnH: Ha rrapa6o
JIH'IecKHH OTpaMaTeJih, Bb!XOAHT H3 rrpofKeKTOpa rra
paJI.IIeJihHblM rrylIKOM. 011,HOBTJeMeHHO JiaMrra Haxo
AHTCH B cpoKyce ccpep11qecKoro oTpamaTeJIH, Ko
TOpb1H: HarrpaBJIHeT rra.n;arom:HH: Ha Hero cseT qepes 
CBOH cpoKyc, HBJIHIOW:HHCH O.ZI:HOBpeMeHHO H cpoKyCOM 
rrapa6oJIHqecKoro oTpamaTeJis:i. CJie.n:oaaTeJihHO, cneT, 
OTpameHHbIH ccpepHlleCKHM sepKaJIOM, TaKme 0Tpa-
3HTC5I rrapa60JIHlJeCKHM OTpamaTeJieM B BH.n:e rrapa.lf
JieJibHOro rrylIKa. TaKoli rrpomeKTOp o6Jia.n;aeT .n:oBOJib-

201S Di-fJi;fi,,ze.d,, b-y ASA 



npeJW.MAeHUe C6ema 5/) 

HO BbICOKliM K03cpHIJ.11eHTOM IIOJle3HOf0 .rr.errCTBHH, TaK 

KaK 3Ha4HTeJlbHaH 4aCTb CBeTOBoro IIOTOKa JlaMIIbl 

HCIIOJlb3YeTCH ,IT.JIH cos.rr.aHHH cBeTOBOfO rryqKa. 
OpHMeHeHHe ccpepHqecKoro H 3JIJIHIITH4ecrrnro sep

KaJI B rrpom:eKTopax CM. JlHH30BblH rrpmKeKTOp. 

pH C. 25 

0JIOCKHe sep1rnJ1a rrpHMeHHIOTCH HHor.rr.a Ha rrpo

)KeKTOpax ,IT.JIH IIOBOpOTa CBeTOBOro rryqKa, Bb!XO.IT.H

Ill,ero H3 rrpo:>KeKTopa (pnc. 25). Bpaw,eHueM sepKaJra 

3Ha4HTeJibHO rrpow,e H y.rr.o6Hee HSMeHHTb HarrpaBJ1eH11e 

CBeTOBOfO rryqKa, Hem:eJIH Bparu.eHHeM l{ HaKJ10HOM 

caMoro rrpom:eKropa. 

Ilpe.110M.'1CH11e CBCTa 

CTpeJJOMJieHHe CBeTa rrpOHCXO,IT.HT rrpH rrepeXO,IT.e 

CBeTa 1{3 O.IT.HOH cpe.IT.bl B .rr.pyry10 (Harrpirnep, H3 B03-

.rr.yxa B CTeKJIO, H3 CTeKJia B BOs.rr.yx); rrpH 3TOM rrpo

HCXO.IT.HT H3MeHeHHe HarrpaBJleHHH B pacrrpocTpaHeHHH 

CBeTOBbIX Jiy'ieH Ha IIOBepXHOCTH pas.rr.eJia o6ettx cpe.rr.. 

3 a K 0 H bl II p e JI 0MJIeH11 H: 1) Jiyq rra.rr.aIOIII.HH, 
rreprreH.IT.HKYJIHP K IIOBepXHOCTH pas.rr.eJla B T04Ke rra.rr.e

mrn, H Jiyq rrpeJIOMJleHHbIH Jie:>KaT B 0.IT.HOH IIJIOCKOCTH 

(pHC: 26); 
20:1-5 Di..Bi.;fi,,ze.o(, b-y ASA 



56 HeKomopbte caeaeHUfl U3 onmuJCu 

2) rrpH rrepexo.n:e 113 cpe.ZJ:hI orrTHllecKH MeHee IIJIOT

Hoti: B cpe.n:y OTITHlJeCKH 60J1ee TIJIOTHYIO JIYlJ npH-
6JIH)!{aeTCH K rreprreH.ZJ:H1<YJ1Hpy; npH nepexo.n:e H3 cpe.n:h1 
OIITHlJeCKH 60J1ee IIJIOTHOH B cpe,ll,y OIITHlJeCKH MeHee 
IIJIOTHYIO JIYlJ y,ll,aJIHeTCH OT neprreH)l,HKYJIHpa; JIYlJ 
na,ll,a10w:11li: H J1Yll npeJIOMJ1eHHhili: JiemaT rro o6e CTO
poHhI neprreH,ll,HKYJIHpa (p11c. 26). 

CperJa, onmu'lecxu 
Mt'Hee f//lOmHBJI 

- - - - + -= -_ -_ -;_ -----_ --_ - - -_-;_- _-_ - _-_ 

- - -7 
I f!J?OCHOCmb f1Bd€'HUJJ 

---r---
- - -· - - -

- - -
- - -

' - - -

- - -/ - - - - - - -
: -_---_;-:: _______ ~ cf;_eaa, -;f/;;;1111-;cH-;; = ::_ 
- - - - - 50/7t?t' f/JlOmHBJI - -· - - = - - - -:::..d - - - - - - - - -

-_ ~- -~~--=---~~_'/Ip; flpo1;;-;J?e--;;tib--;;; ~ -

pH C. 26 

BoAa HBJIHeTCH orrTHlJeCKH 60J1ee TIJIOTHOli: cpe.n:ol1, 
l!eM Bos.n:yx. CTeKJIO HBJI5IeTcH OIITHl!ecK11 60J1ee nJIOT
Holi: cpe.n:oH:, lJeM B03.ZJ:YX H BO,L(a. 

n JI o c K o-rr a pa JI JI e JI b Ha H c Te K JI H H Ha H rr JI a
c TH HK a orpaHHlJeHa rrapaJ1J1eJ1bHb!Ml1 IIJIOCKOCTHMH. 
Jlyq, rra,L(aIOru;Hli: Ha IIJiaCTHHKy, rrpeTeprreBaeT )l,By
KpaTHOe npe-10MJ1e1rne npH rrpoxomAemrn rrJiaCTHHKH. 
DepBOe rrpeJIOMJleH!-Ie IIpOHCXO,l(HT Ha IIOBepXHOCTH 
pa3)1,eJ.Ia B03,ll,yxa H CTeKJla, TO eCTb rrpH BXO}K.ZJ:emrn 

20:JS Di..f)i.fi.,zui- b-y ASA 
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llanpaa//l!Hue -----
1730810f1+e<!O /!y¥a Z 

--L--111--~--

p I! c. 27 

Jiy'-Ia H3 B03JJ.yxa B creKJIO. Bropoe rrpeJIOMJieHHe rrpo

HCXOJJ.HT Ha rroBepxHOCTH pa3,ll.eJia CTeKJia H B03,ll.yxa, 

TO eCTb rrpH Bb!XO,ll.e Jiy'-Ia H3 CTeKJia B B03,nyx. Jlyq, 

rrporne,ll.IlIHH qepe3 ITJIOCKOrrapaJIJieJihHY!O ITJl3CTHHKy, 

6y JI.eT rra paJIJieJieH HarrpaBJieHHIO na,ll.a10111.ero Jiyq a, Ho 

CMemeH OTHOCHTeJihHO aroro HarrpaBJieHHH Ha HeKOTO

poe paCCTOlrnHe (pHc. 27). 4eM TO.'Ime ITJI3CT!IHKa, 

TeM 6oJihrue CMemeHHe Z npeJIOMJie1rnoro e10 Jiy'-Ia. 

CT pH 3M 0 H H33hIB3eTCH CTeK.'15!HH3H ITJI3CTHHK3, 

orpaHII'-IeHHaH ITJIOCKOCTHMH, COCT3BJIHIOmHM!I AByrpaH

HblH yroJI (pHC. 28a). 3TH 
ITJIOCKOCTH H33b!B3IOTCH 

BepwuHa 
r!pUJ!•fbl 

Y~o1 tlpu ocHcsaxvt1 /jJaHtJ 

p 11 C. 28a p !! C. 286 

201-5 Di.fji,fi,,zwf., b-y ASA 
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rpamIMH npH3MbI. Pe-

6po, o6pasyeMoe rpa

H5IMH 11ptt3Mbl, Ha3bl

BaeTCSI BeprnHHOt'I rrpH3-

Mbl (rrpeJIOMMI!Olll.HM 

pe6poM), a yroJI Me)l{.Il.Y 

rpaHSJMH - yrJIOM nptt 

seprnHHe rrptt3MbI (rrpe-

900 JIOMJIHlOlll.HM yrnoM). 
TpeThH rrJIOCKOCTb, 

or paHHl!HBammaH rrp1rn

My, Jie)l{HT rrpOTHB ee 

BeplllHHbl H Ha3bIBaeTCH 

OCHOBaHHeM rrpH3Mb!. 
P 11 c. 29 YrJibI Mem:,Z1,y rpaHHMH 

H OCHOBaHHeM 11pH3Mbl 

Ha3bIBalOTCH yrnaMH rrpH OCHOBaHHH. Jiyt.IH, BXO

,ll,HIH.He B npH3MY tiepes O,ll,HY rpaHb, Bb!XO,ll,HT H3 

npH3Mbl qepes ,ll,pyryIO rpaHb, OTKJIOH5IHCb K OCHOBa

HHlO (pHC. 286). CTpH3Mbl MOryT OTJ!Ht.IaTbC5I ,ll,pyr OT 

,ll,pyra yrnoM H npH Beprmrne H npH OCHOBaHlrn. 

4aCTo 11pHMeHHlOTC5I paBHOCTOpOHHHe npH3Mbl, 

y KOTOpb!X Bee yrJibI paBHbI 60°, H 11pHMOyrOJibHbie 

IIpl13JMbl. 
CT p 5I M 0 y r 0 JI b Ha H 11 p ll 3M a HMeeT rrpH Bep

W HHe 11pHMOH yroJI (90°) (pHC. 29). YrJibl rrpH OCHOBa

Hli H paBHbl 45°. JiytJ, BOille,ll,rnHfi B 11pH3MY t.Iepes O.ll.HY 

rpaHb nep11eH,Z1,HKYJIHpHO ee IlOBepXHOCTH, na,ll,aeT Ha 

OCHOBaHHe npH3Mbl, OTpa)l{aeTrn OT Hero H BblXO,ll,HT 

t.Iepes ,ll,pyryIO rpaHh no,ZI, yrnoM 90° no OTHorneHHIO 

K rrepBoHat.IaJibHOMY HarrpaBJieHmo. B 3TOM cJiyt.Iae 

npOHCXO,Zl,HT 5I B JI e H He 11 0 JI H 0 r 0 B H y T p e H Her 0 

0 T pa )l{ e H H ll. He npH BCHKHX yrJiaX rra,ZI,eHH5I Ha no

BepxHOCTb pas,Zl,eJia ,ZI,BYX cpe,ZI, JIYI.! MO)l{eT Bb!HTH H3 

rrepBo:il: cpe,Zl,bI B ,ZI,pyryIO. Llo HeKoToporo onpe,Z1,eJieH

Horo ,Zl,JIH .rr.aHHOH cpe,ZI,bJ yrna rra,ZI,eHH5I JIYl.!H BblXO,Zl,HT 
20JS Di..Bi.;f-i.,ze,o/.,- b-y ASA 
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1!3 011.Hoii cpe11,bI B 11.pyry10. Ha1rnHalI )f{e c ::iToro yr JI a 
H npH Bcex 60JJblllHX yr JJax, JJY'HI Bb!HTH He MoryT. 
B 9TOM CJiyqae OHH HaueJIO OTpa)Ka!OTCH OT IIOBepXHOCTH 
pas,n:eJia no saKoHaM sepKaJJhHoro OTpa)KeHHH. 3To 
HBJieHHe Ha3bIBaeTClI IIOJIHb!M BHyTpeHHHM OTpa)KeHHeM. 

CTpHMoyrOJibHhie npH3MhI, HJIH npH3MhI IIOJIHoro 
BHyTpeHHero OTpa)KeHHH, npHMeHH!OTClI 11.JIH ll3MeHeHH51 

p 11 c. 30 

• 
:J1<,PilH 

~ 
~ 
~ 
')(faCHblU KC!lf!U, 

'Cne1<mp 

HanpaBJieHHH CBeTa Ha 90° (HanpHMep, B cu;eHH4eCKHX: 
npoeKU.llOHHbIX II pH6opax). 

P a 3 JI o )Ke H H e 6 e JI o r o c B e T a n p H s M o ti Ha 
ero cocTaBHble qacTH (cM. EeJibIH cBeT) npo11cxo11.HT· 
IIOTOMy, 4TO pa3Hble I1,BeTa, C0CTaBJilI!OII1,He B CMeCH 
6eJibitl CBeT, pa3JIH4HO npeJioMJilIIOTClI npH3MOit. HaH-
6oJibruee npeJIOMJieHHe npeTepneBaIOT CHHHe I.I.BeTa,. 
HaHMeHhruee - KpacHhie. Ha pHC. 30 noKasaHa cxeMa 
pa3JIO)KeHHlI 6eJioro CBeTa Ha COCTaBHbie lJacTH paBHO
CTopo1rnetl npH3Motl H o6pasoBaHrre Ha 9KpaHe cneK
Tpa (CM.). 
20J.S Di.fji.,fi,,zul- b-y ASA 
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o1111mJLI 

JI H H 3 a M H H33b!B3IOTCH CTeKJIHHHble nJiaCTHHKH, 

orpaHHqeHHble ccpep11qecKHMH noBepXHOCTHMH c .n:syx 

IIJIH c 0.ll:HOH CTOpOHbl. B nocJie,rrneM CJiyqae BTOpaH 

nosepxHOCTb HBJIHeTCH DJIOCKOH. 

EcJIH ueHTp ccpepHqecKoH: nosepxHOCTH Haxo.n:HTCH 

co CTOpOHbl caMoro CTeKJia, TO TaKaH IIOBepXHOCTb Ha-

3bIB3eTCH BbinYKJIOli (pttc. 3la). EcJIH ueHTp ccpepHqe

cKoti: nosep~OCTH H3XO.ll:HTCH co CTOpOHbl B03.n:yxa, TO 

T3K3H noBepxHOCTb H33bIB3eTCH B 0 r Hy T 0 ti: (pHC. 316). 

EcJIH nepe.n: JIHH30H noMeCTHTb cBeTmuy10cH TOqKy 

HJIH K3KOH-JIH60 npe.n:MeT, TO JIHH3a C03.ll:3CT B HeKO

TOpOM MecTe H 3 0 6 p a}!{ e H He CBeTmueti:cH TQqKH 

HJIH npe.n:MeTa. 

<P 0 p M bl JI II H 3. J1HH3bl, B 33BIICHMOCTH OT -orpa

Hl1qHB3IOIUHX IIX noBepXHOCTeit, MoryT 6b1Tb CJ1e.n:y10-

IUHX cpOpM (pIIC. 32): 
a) .lJ:BOHKOBb!IlYKJiaH, 

6) DJIOCK0-BbIDYKJI3H, 

B) BblilYKJIO-BOrHyTaH (nOJIQ}lCHTeJlbHblH Mem!CK), 1 

rj .ll:BOHKOBOrHyTaH, 

.11:) IIJIOCKO-BOrHyTaH, 

e) BOrHYTO-BbICTYKJl35! (oTpm.i,aTeJlbHb!H MeHHCK). 2 

n e p B bl e TPH JIHH3bl H33b!B3IOTCH co6HpaTeJlbHbIMH 

(o 0 JI 0 }!{HT e JI b H bl M H), OCT3JibHbie-pacceHB3IO

IUI1MH (o T pH u a Te JI b H bl M H). 
0 II TH q e c K 0 H 0 c b IO JI H H 3 bl H33bIBaeTCH rrpH

MaH, rrpoxo.n:muaH qepe3 ueHTpbi ccpepHqecKHX rroBepx

HOCTeti: H HBJIHIOIU35IC51 OCbIO CHMMeTpHH JIHH3bl (TaK 

K3K no o6e CTOpOHbI 3TOH rrpHMOH pacoOJIO}!{eHbl oo

.n:o6Hble qacrn JIIIH3) (pttc. 33). EcJIH o.n:Ha H3 rroBepx-

1 y rro.10l!{l!TeJibHOro MeH11CKa pa;:uiyc BbllIYK,ijQH ITOBepxHOCTI! 

.Melibllle pa,n:uyca BOrHYTOll lIOBepxHOCT!1. 
2 y OTpHI.J,aTeJ)bHOro MeHHCKa pa,n:nyc BbllIYKJIOH lIOBepXHOCTH 

60Abute pa,n:nyca BOrHYTOH lIOBepXHOCTH. 

201-5 Di.fji,;fi,zul- b-y ASA 
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I !ieplllliH8 
I /IUH3bl 
I 
I 
I 
I 
If 

L/eHmp 
//UH3/JI 

8efl/JJ//H8 
/T//H3qt 

pH C. .33 

I 
I 
I 
I 
I F 1 011mulfeCK8f1 ocb 

HOCTeH JIHH3bl IlJIOCKaH, OilTHqecKa51 OCb eii nepneHAH

KYJIHpHa. 

Be p Ill H Ho li JI H H 3 hi Ha3hrnaeTCH ToqKa nepece

qeHHH OIITHqecKoA OCH c c~epHqecKOH noeepXHOCTbID 

(pHC. 33). 
0 p e JI 0 M JI e H H e JI y q e H C ~ e p H q ec K 0 H II O

B e p x H 0 c Tb IO H306pa}!{eHo Ha pHC. 34 H npOHCXOAIJT 

pH C. 34 



J!Uft3bl 63 

no saKoHaM npeJIOMJiemrn. CseTHIUaHCSI TOqKa A Ha

xo,llJHCH Ha OIITHqecKOH OCH. Ha pHC. 34 IIOKasaHbl 

TPM Jiyqa: AB, AC M AO. Bee OHM naJI.alOT Ha ccpepM

qerny10 IIOBepXHOCTb IIOJI. pa3JIH'IHbIMM yrnaMH. 

JlyqM AB M AC MeHHIOT csoe HanpaBJieHMe Ha rro

sepxHOCTH pas.ueJia. Jlyq AO cosnaJI.aeT c 011Tw1ecKofi 

OCblO ccpepMqecKofi IIOBepxHOCTH H I103TOMY nep11eH

J.l.MKyJrnpeH K Hefi. 3TOT Jiyq npOXOJ.1.HT qepes IIOBepx

HOCTb pa3JI.eJia, He MeHHH CBOero HarrpaBJieHMH. BcHKl1H 

II3JI.3IOIUMH Ha ccpepHqecKyIO rrosepXHOCTb Jiyq, H TIO Ha

rrpaBJieHHIO COBIIaJI.alOIUMH c OJI.HMM M3 pa.uMycoB 3TOH IIO

BepXHOCTH, He M3MeHHeT CBOero nepBOHaqaJibHOro Ha

npaBJieHM5I M flOCJie rrpoxO:lKJI.eHMH IIOBepXHOCTM pasJI.eJia. 

JiyqM AB, AC H AO nocJie npeJIOMJieHMH ccpepH

qecKoii: nosepxHOCTbIO nepeceKaIOTCH B ToqKe A', TaK 

:lKe KaK H TOqKa A, Jie:lKaruaH Ha OIITMqecKOfi OCH. 

To'IKa A' nepeceqeHHH Jiyqeii: HasbrnaeTCH Ms o 6 pa
)!{ e HM e M TOqK11 A. 

n 0 TI e p e q H bl M y B e JI M lJ e HM e M H33bIBaeTC5I OT

HOllleHMe JIHHefiHoro pasMepa H306pa:lKeHM5I K JIMHeH

HOMY pasMepy TipeJI.MeTa: 

Y' 
~= y' 

r.ue ~ (63Ta)-Tiorrepel!Hoe yseJIMqeHHe, 

Y-Tiorreperrnb1fi pasMep TipeJI.MeTa, 

Y'-TIOTiepeIJHbIH pasMep Mso6pa)!{emrn 

(cM. prrc. 38) 

[23] 

f JI a B H bl M H TI JI 0 CK 0 CT 5l M M JIM H 3 bl HCl3bI-

BalOTC5l TaKMe .use TIJIOCKOCTH (rrepTieH,UHKYJIHpHbie 

OIITHqecKofi OCH), TIOrrepe 1rnoe yBeJIH'-JeHHe B KOTOpb!X 

paBHO + 1 (CM. npaBHJIO 3H3KOB). TaKMM o6pa30M, 

ecJirr npeJI.MeT IlOMerueH B TI e p B 0 fi H3 3THX TIJIOCKO

CTefi, TO BO B T 0 p 0 fi TIJIOCKOCTM noJJyqaeTCH TIP5IMOe 

H paBHOe (CM. nocTpOeHHe H306pa)!{eHrrfi) H306p3)!{e

HMe npeJI.MeTa. 

20:JS Di.gi.fi,,zwf., ~ ASA 
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PacnoJimKem1e rJiaBHblX nJIOCKOCTefl saBHCHT OT 

cpopMbl JIHH3bl, pa.rr.11ycoB ee ccpepw1ecKHX noBepxHo

CTetl:, coprn cTe1<Jia. Ha p11c. 32 noKasaHo np116JI11-

3HTeJibHO IlOJIO:>KeHHe rJiaBHblX IlJIOCKOCTeH (nyHKTHp

Hble IIpHMble) y JIHH3 pa3JIHqHOH cpopMbI. 
f JI a B H bl M ll T 0 q Ka M H JI H H 3 bl Ha3b!BaIOTC5l 

TOlJKll nepeceqeHHH r JiaBHblX IIJIOCKOCTefi c OIITHtJe

CKOH OCbIO. 

<t> 0 Ky c 0 M JI H H 3 bl (F H F' Ha pHc. 33) Ha3bl

BaeTC5l TOlJI<a Ha OIITHtJeCKOH OCH, B KOTOpoii nepe

cer<aIOTCH nocJie npeJIOMJiemrn JIHH30H napaJIJieJibHble 

OTITHtJeCKOH OCH JIYtJH. 

J11rn3a HMeeT .II.Ba cpoKyca: sa.rr.Hrrfi 11 nepe.rr.H11tl:. 

Ecm:1 napaJIJieJibHble OIITHtJeCKOH OCH JIYtJH na,II.alOT 

Ha JIHH3Y co CTOpOHbl, r.rr.e IIOMem.eH npe.rr.MeT (o6blqHO 

H306pa)KaeTC5l Ha pHCYHKax CJieBa OT JJHH3bl), TO OHH 

co6HpaIOTCH B 3 a .rr. He M cp o Ky c e. OapaJIJieJibHbie 

OIITl:ltJeCKOH OCH JIYtJll, na.rr.aIOm.He Ha JIHH3Y c rrpOTll

BOIIOJIO)KHOH CTOpOHbl (err pasa), co611paIOTC5l JlllH30H 

B II e p e .II. H e M cp 0 K y c e. 

0JIOCKOCTH, rreprreH,II.HKYJIHpHble OIITHtJeCKOH OCH 11 

nepeceKaIOlll.He OIITHtJeCR:yro OCb B cpoKycax, Ha3blBalOTC5l 

cp 0 Ka JI b H bl M II II JI 0 c !{ 0 c T 5l M II ( COOTBeTCTBeHHO, 

3a.rr.Heii K nepe.rr.Heii). 

Jlyq11, na.rr.aIOm.11e Ha JIHH3y, napaJIJieJibHblM ny'IKOM 

(Ho He ofo13aTeJibHO rra paJIJieJibHO OIITHtJeCKOH OCH), 

IIOCJie rrpOXO)l{,II.eHHH JIHH3bl nepeceKaIOTCH B O.II.HOH H3 

TotJeK cpoKaJibHOH IIJIOCKOCTH. Hao6opoT, JIYtJH, npo

xo.rr.Hm.rre qepe3 O.II.HY H3 TO'leK cpoKaJibHOH IIJIOCKOCTH, 
IIOCJie rrpOXOjj{,Il.eHHH JIHH3bl o6pa::iyIOT nyqoK JiytJeH, 

rrapaJIJieJibHb!X .rr.pyr .npyry. 

<t> 0 Ky c H bl M p a c c T 0 H H 11 e M (rrepe.II.HHM HJIH sa.rr.

HHM) JIHH3bl Ha3b!BaeTCH pacCTOHHHe OT rJiaBHOH IIJIOC

KOCTH (nepBOH HJIH BTopotl:) .rr.o cpoKyca ( COOTBeTCTBeHHO, 

rrepe.nHero HJIH 3a)I,Hero). ¢OKYCHble paccTOHHHH, OT

C'lHTaHHbie OT nepBOH rJiaBHOH IIJIOCKOCTH .rr.o rrepe.n-
20:1-5 Di.fji,;fi,ze,ol., b-1::) ASA 
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Hero cpoKyca HJIH OT BTOpOH rJiaBHOH IlJIOCKOCTH JI.O 
3aJJ,Hero cpoKyca, paBHbI Me)l{AY co6ofl:. 

<PoI<yCHbJe pacCTOHHHH y TOHKHX JIHH3, a Tak'.)l{e 

y .'IHH3, npHMeHHeMhIX B cu:ettrrqecI<HX npH6opax, nprr

HHMaH BO BHHM3HHe ,ll,OTIYCTHMY!O MaJiyIO TOqHQCTh 

npH pacqeTaX Il0,ll,06Hb!X OIITHqeCKHX CHCTeM, MoryT 

OTCqHThIB3TbCH He OT rJiaBHb!X IlJIOCKOCTefi, a OT 

n JI 0 c K 0 c TH p a c n 0 JI 0 )l{ e H H H JIHH3bl, - IlJIOCKO

CTH, IlpOXO)J,Hll.leH qepe3 J\eHTP JIHH3bl nepneHJJ,HKJ.IIHp
HO OilTHqecKOH OCH. 

<PoKyCHh!e pacCTOHHHH CJIQ}J{Hb!X OilTHqecKHX CHC

feM (cM.), npHMeHHeMbIX B cueHHqeCKHX nprr6opax, 

KaK o6beKTHBhI, KOHAeHcOpb1, BBHAY 6JIH3Koro pac

noJIO)l{eHHH JIHH3 .n:pyr OTHOCHTeJibHO Apyra, T3K)l{e 

MOryT 6h!Th OTcqHT3Hbl OT IlJIOCKOCTH HX pacnOJJO)l{e

HHH, npOXO,ll,Sill.leH qepe3 u:eHTP CHCTeMhl nepneHll,HKy

JIHpHO OilTHqeCKOH OCH. 

Bo Bcex JJ,aJibHefiurnx noCTpoeHHHX MhI 6y.n:eM orry

cKaTh rJI3BHbie TI.'IOCKOCTH H H306paa<aTb JIHII!b IIJIO

CKOCTh pacnOJIQ}KeHHH JIHH3bl HJIH OilTHqecKOH CHCTeMb!. 

<PoKyCHb!e pacCTOSIHHH, a T3K)l{e paccTOHHHSI )J,0 npe.n

MeTa H H306pameHHH 6y.n:yT OTCqHTb!B3TbCH OT IlJIO

CKOCTH pacTIOJIO)l{eHHH. (4aCTO MO)l{HO BCTpen!Tb TaKOe 

H306pameHHe OilTHqecKofi CHCTeMbl, Kor.n:a Ha pHCJHKe 

JIHH3b! BOBCe He Il0K333Hbl, a JIHIIIb, B BHJJ,e npHMhIX, 

IIJIOCKOCTH HX pacrrOJIQ}J(eHHH.) 

flocmpoeHue uso6pa:J1CeHuu t 

B 33BHCHMOCTH OT noJiomemrn rrpe.n:MeTa nepe,.1!, 

JIHH30H (Ha K3KOM paCCTOHHHH H3XOJI.HTCH npe.zi;MeT OT 

JIHH3bl) era H306pa}J(eHHe, 06pa3ye1110e JIHH30H, MO}J(eT 

6b!Tb pa3.11rrqHbIM. 

t B TeaTpaJJhHOii npaKTHKe 0Tp11u.aTeJJbHhie JJHH3hI He np1rne

lllllQTCll, TI09TOMY HH)Ke BC3)1.e pet:Ib 6y)l.eT HTTH J!Hllib 0 TIOJJO)KH

TeJJbHbIX JJHH3ax. 

'J..ras D. i J-i; eo(, t,.,.,, .A <::.A 
••trirnoMom'l:£J-r<!a'f~. orni!lff'reJiiO 
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n e ti C TB lI T e JI b H bl M H 3 0 6 p a )!{ e H II e M Ha3bl

BaeTC5l H306pa)Kem1e, rroJiy11a10rueecH rro JI.pyry10 cTo

poHy JIHH3bl cpaBHHTeJibHO c IlOJIO)KeHHeM rrpe,ll.MeTa 

OTHOCHTeJibHO JIHH3bl: rrpeJIOMJieHHble JIY'lH rrepece

Ka!OTCH rrpH 11x rrpo;:rOJI)KeHirn B HarrpaBJiemrn pacrrpo· 

CTpaHemrn CBeTa. .UeficTBHTeJibHoe H3o6pa)KeHHe 

MO)KHO IlOJIY'lHTb Ha 3KpaHe HJIH Ha6JilO,ll.aTb B TeMHOM 

IlOMeill,eHHH Ha qacTHII.aX Ilb!JIH, HaXO,ll.Hill,etl:cH B B03-

.nyxe. 
M H HM bl M H 3 0 6 p a)!{ e H 11 e M Ha3b!BaeTC5l H30· 

6pam:eH11e, rroJiy11a10rn.eern c TOH )Ke CTOpOHbl Jil1H3bl, 

r,z~e pacrroJIO)KeH rrpe,n:MeT: JI.JIH Toro 'lT06b1 rrpeJIOM

JieHHble JIY'llI rrepeceKJIHCb, 11x HymHo rrpoJI.OJI)KHTb 

B HanpaBJieHHl1, o6paTHOM pacrrpocTpaHeHHIO CBeTa. 

B ,n:etl:cTBHTeJibHOCTl1 MHHMoro H3o6pam:eHHH He cyrn.e

CTByeT, 11 Ha 9KpaHe IlOJIY'lHTb ero HeJib35l. 0.n:HaKO, 

eCJIH C~10TpeTb Ha Jl11H3Y co CTOpOHbl, rrpOTHBOilO

JIO)KHOH IlOJIOJB:eHHIO rrpe,ll.MeTa, TO 6y,ll.eT Ka3aTbCH, 

'lTO JIY'lH BblXO,ll.HT H3 CBeTHill,eHCH TO'lKH HJIH rrpe,ll.

MeTa, HaXO,ll.Hill,HXCH 3a JIHH30H, TO eCTb c TOH m:e CTO

pOHbl JIHH3bl, r,ll.e cpaKTII'leCKH eaxo.nHTCH rrpe,n:MeT, 

Tor.n;a KaK Ha caMoM ,ll.eJie OHlI 11epe3 aTH Ka)Kyrn.11ern 

CBeTHUJ.YIOCH TO'lKY IIJIH npe,ll.MeT He rrpoXO,ll.HT. 3TH 

Kam:yrn.HeCH CBeTHill,aHCH TO'lKa HJIH rrpe,ll.MeT H 6y.rryT 

MHHMblMH H3o6pa}KeHHHMH CBeTsiill,etl:cH TO'lKH HJllI 

rrpenMeTa. 

CT p 5l M bl M H 3 0 6 p a)!{ e H H e M Ha3b1BaeTCH He• 

rrepeBepHyToe H3o6pa)KeHHe rrpeJI.MeTa. 
0 6 p a TH bl M 11 3 0 6 p a}!( e H H e M Ha3bIBaeTC5l 

rrepeBepHyToe H306pa)KeHHe rrpenMeTa. 

p a B H 0 e, y B e JI 11 q e H H 0 e II y M e H b llI e H H 0 e 

11 3 0 6 pa}!( e H H 5l CYTb no mi nm, HCHble 113 HX HaH

MeHOBaHHH. 

OcH OBHble noJiomeHHH .LI.JIH rrocTpoeHII5l 

H 3 0 6 p a}!{ e H lI ti 3aKJIIO'l3IOTC5l B CJie.rry10Ill,HX llleCTl1 
rryHKTax: 
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1) Oa.rr.aIOlll.Hfi H rrpeJIOMJJeHHb!H JIYlJH rrepeceKaIOT 

nJIOCKOCTb pacrrOJIOMeHHH JIHH3hl B O,ll.HOH TOlJKe. 1 

2) OapaJIJieJibHbie JIY'lH IlOCJJe rrpeJJOMJJeHHH rrepe

CeKaIOTCH B cpOK3JlbHOH IlJIOCKOCTH. 

3) OapaJJJieJibHb!e OIITHlJeCKOfi OCH JIYlJH IlOCJie 

n peJIOMJieHHH rrpoXO,ll.SIT qepe3 cpoKyc. 

4) JlyIJH, rrpoxo.rr.Hlll.He qepe3 cpoKyc, rrocJie rrpe
JI OMJieHHH HMeIOT HarrpaBJiemre, rrapaJIJieJibHOe OIITH
q ern:oti ocH. 

5) Jiy 1rn, rrpOXO,ll.HillHe qepe3 11,eHTP JIHH3bl (TO'-!Ka 

nepecelJeHHH IIJIOCKOCTII pacrrOJIOllieHIIH JIHH3bl c OilTH

lfeCKOH OCbIO), IlOCJie rrpeJIOMJieHIIH He H3MeHHIOT CBO
ero Harrp·aeJieHHH. 

6) ECJIH TOlJKII (rrpe.rr.MeTbI) pacrroJIOllieHbl B O,ll.HOH 

IlJIOCKOCTII, rreprreH,ll.IIKYJIHpHOH OilTIIlJeCKOH OCH, TO HX 

H306pa.1KeHHH 6y.rr.yT H3XO,ll.HTbCH TaK)Ke B O,ll.HOH IlJIO

CKOCTH, rreprreH,ll.HKYJIHpHoti OIITIIlJeCKOH OCH. 

0 0 CT p 0 e H II e II 3 0 6 pa )Ke H II H T 0 q K H. Oepe,ll. 

JIHH30ti cJieBa rroMen~eHa ceeTHill,aHCH TOlJKa A (pHc. 35). 
Jiy1nr, HcrrycKaeMbie TO'IKOH A, rra.rr.aroT Ha JIIIH3y, rrpe

JI OMJIHIOTCH ero H rrepeceKaIOTCH e TO'lKe A'. l:(Jrn 
onpe.rr.eJJeHIIH rroJromeHHH II3o6pa)KeHIIH A' ,II.OCTaTOlJHO 

paccMOTpeTb xo,II. ,II.eyx Jiyqefi. Jiyq Aa rrapaJIJieJieH 

onTIIlJecKo:ii ocn; Jiyq A6 rrpoxo,II.HT qepe3 cpoKyc 

JIIIH3bI F. Jiyq Aa rrepeceKaeT rrJIOCKOCTb pacrro
JJO)KeHHH B TOlJKe a, a Jiyq A6-B TOlJKe 6. B aTHX Me 

TO'IK3X, Ha OCHOB3HHH IlOJIOllieHIIH (1), 6y,II.yT rrepece

K3Tb IlJIOCKOCTb pacrrOJIOllieHHH JIIIH3bl 11 rrpeJIOMJieH

Hbie JIYLIH. KpoMe Toro, Jiyq Aa, Ha ocHoeaHHH rroJio-

1 ToqHee 9TO ITOJIOlKemre CJieJJ:yeT ITHCaTb TaK: rraJJ:aIOill;HH H 
npeJIOMJieHHb!H JiyqH rrepeceKaIOT COOTBeTCTBeHHO rJiaBHbie ITJIOCKO
CTH -- rrepByro H BTOpy10 - B TOqKax, I!aXOJJ:llllJ;HXCll Im OJJ:HHaKOBOM 
paccTOllHHH H OTcq11TaH1fb!X B OJJ:HOM HarrpaBJieHIIH OT OIITHqecKOll 

OCH. 0JJ:HaKo, rrpHHHMall BO BHHMamre CKa3aHHOe B rraparpacpe 
,,cpOKJCHOe paCCTOHmre", yKa3aHHOe ITOJIOll{emre MOlKeT 6bITb HarrH

caHo TaK, KaK 9TO CJJ:eJiaHO B IIJHKTe 1. 

2l5J.S Di.fji,fi,.zW.,. ~ ASA 
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m:emrn (3), nocJie npeJIOMJieHHH .zr.oJim:eH npofini: 11epe3 

3an;HHfi ¢oKyc JIHH3bl F'; CJie.II.OBaTeJibHO, JIY1l Aa 
IIOCJie npeJIOMJieHHH IIOfi,ll,eT TIO HanpaBJieHHIO aF' a'. 
Jly11 A6, Ha OCHOBaHHH IIOJIO)l{eHHH (4), IIOCJie npe

JIOMJiemrn AO,IIMeH nofiTH napaJIJieJibHO OilTH1leCKOH 

OCH, TO eCTb no HanpaBJieHHIO 6 6'. Jlyqn aF' a' H 

6 6' nepeceKyTcH B T011Ke A', KOTopaH H 6y ,11,eT H30-

6pam:eHHeM T011KH A. 

A 

,f' 

a' 

pH C. 35 

.Ilm1 noCTpoemrn H3o6pam:eHH51 T011KH A, MOlliHO 

6h1JI0 6h1 BOCIIOJib30BaTbCH TaKllie JIYtJOM AO, npoxo

.11.Hlll,HM 11epe3 IJ.eHTP JII1H3bl, B COOTBeTCTBHii c IIOJIO)Ke

HlieM (5), n: OAHHM n:3 yKa3aHHblX Bhillle Jiy11efi: Aa HJIH A6. 
0 0 C T p 0 e H H e H 3 0 6 p a )!{ e H Ii 51 T 0 11 K H B p a 3-

H bl x e e II 0 JI 0 m: e H Ii 51 x 0 TH 0 c HT e JI b H 0 JI H H 3 bl. 

Ha pHc. 36a-e npe,ncTaBJieHbI B03M02KHhre cJiy11a11 

IIOJIO.lKeHI151 CBeTH1IJ.efic51 T01.JKI1 Ha OIITH1.JeCKOfi OCH 

OTHOCHTeJibHO JII1H3bl Ii BbIIIOJIHeHo IIOCTpOeHHe H30· 

6pam:eHHiL 

Puc. 36a. CBeTHIIJ.aHcH T011Ka A 6ecKOHe11Ho .naJie1rn 

OT JIHH3bl n:, CJieAOBaTeJibHO, Ha JIHH3Y na,naeT ny110K 

Jiyqefi, na paJIJieJibHbIX 0IITH1leCKOfi OCH. I1ao6pam:eHn:e 

T011KH A' Haxon;Hrcsi: B ¢oKyce JIHH3hI F'. 
Pn:c. 366. CBenrmaHcH T011Ka A Ha KOHe11HoM pac

CTOHHn:n: 3a ABOHHbIM ¢oKyCOM 2F. I1ao6pam:emre 

T011KH A' Mem:.ny <lJoKycoM F' H ABOfiHbIM <lJoKycoM 2F'. 
2C>JS Di,gi.,fi.,z.e,o/., b-y ASA 
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nocTpoemre H306pamemrn. CTpOBO,ILHM mo6oii: JIYLI 

Aa. CTpo1rn BcrroMoraTeJibHbrii: JIYLI EF6, rrapaJIJieJib

Hbrii: Aa H rrpoxo.ILHW.f:tii: IJepe3 cpoKyc F. Ha ornoBa

HlHI rroJio>KeHHH (4) JIYLI EF6 rroCJie rrpeJioM.lJemrn 

noii:.ILeT rro HarrpaBJieHHIO 6E' H rrepeceLieT ¢oKaJibHYIO 

rrJIOCKOCTb <P<P B TOLIKe E'. Ha ocHoBaHHH noJiome

HHH (2) JIYLIH Aa H E6 rrepeceKaIOTCH B cpoKaJJbHOii: 

nJIOCKOCTH, TO ecTb B TOLIKe E'. HanpaBJieHHe JiyLia Aa 
IIOCJie npeJIOMJieHHH 6y,1LeT aE'. 

Puc. 36B. CBernw:aHCH TOLIKa A Ha .ILBOHHOM ¢0-

KYCHOM paccTOHHHH OT ueHTpa JIHH3bI (B .ILBOii:HOM 

cpoKyce 2F). l-fao6pameHHe TOLIKH A' TaK}l{e Ha ,!J.BOii:

HOM cpoKyCHOM pacCTOHHllH 2F'. 
PHc. 36r. CBeTHW:aHcH TOLIKa A MelK.ILY cpoKycoM F 

H .ILBOHHbIM cpoKycoM 2F. :Vl3o6pa:lKeHHe TOLIKH A' Ha 

KOHeLIHOM paCCTOHHHH 3a ,ILBOHHb!M cpOKJCOM 2F'. 
DOCTpOeHIIe H306pa1KeHHH aHaJIOrHLIHO pHC. 366. 

PHc. 36.IL. CBernw:aHCH TOLIKa A B cpoKyce F. l-fao-

6pamemre TOLIKH A' 6ecKoHeLIHO .ILaJieKo OT JIHH3bI: 

H3 JIHH3bl BbIXO,ILIIT nyLIOK Jiyqefr, napaJIJieJibHb!X orr

THLieCKOH OCH. 
PHc. 36e. CBeTHW:aHrn TOLIKa A Mem.ILy JIHH30ti II 

cpoKycoM. I-fao6pa1KeHHe TOLIKH A' MHHMOe. I-fa JIHH3bI 

BbIXO.ILHT 11yLioK pacxo.u.HW:HXCH JiyLieii:, KaK 6y.ILTO BbI

xo.ILHIUHX H3 TOLIKH A'. 
00CTpOeHIIe H306pa:lKeHHH aHaJIOfHLIHO pHC. 366 

Hr. 

00CTpOeHHe H306pa)KeHHH 11pe,1LME'Ta B 

pa3HhlX ero IlOJIO:lKeHHHX OTHOCHTeJibHO 

JI H H 3 hr. Ha pHc. 37a-e 11pe,1LcTaBJieHbr B03MO:lKHbre 

rIOJIO}l{eHHH 11pe,1LMeTa OTHOCHTeJibHO JIHH3bl H Bb!IIOJI· 

HeHO IlOCTpoeHHe H306pa:lKeHHti. 

PHc. 37a. Dpe.n:MeT AE Ha KOHe'lHOM paccTOHHHH 

3a .ILBOii:HbIM cpoKycoM 2F. l-fao6pa:lKeHHe AE' .u.eH:· 

CTBHTeJibHOe, o6paTHOe, yMeHbllleHHOe MelKJlY cpoKy· 

COM F' H .ll.BOHHb!M cpoKycoM 2F'. 
201-S Di.{Ji.,fi.,ze,o/., b-y ASA 
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- -------- -------------------

2f' 

a 

--
~J 

,.... 
[; 

/- . 
i....' 

If 
pH C. 36 

no c T po e H 11 e 113 o 6 pa )J{ e H 11 .rr. CT po HT c H 113 o 6pa)J{ e H11 e 

Kpal1He fr ToqKH A. J1306paTu:eH11e TOqK11 E 11 scero 

npe.rr.MeTa H3X0,1ll1TC5I B COOTBeTCTBHH c IlOJIO)l{eHHeM (6). 
P11c. 376. n peLI,MeT Ha ,UBOHHOM cpOKYCHOM paccT0-

5IHHI1 2F OT ueHTpa JIHH3bl. l13o6pa)KeHHe .ueHCTBH

TeJibHOe, o6paTHOe, paBHOe npe,ZI.MeTy T3KTu:e Ha ABOI1-

HOM cpoKyCHOM pacCTOHHHH 2F'. 
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A' 

A' 

PHc. 37B. CTpe.llMeT Me}l{.llY ¢01<ycoM F 11 .n;BOHHhIM 
¢01<ycoM 2 F'. I1so6pa}l{ett11e JJ.eikTBHTeJihHOe, o6paT
ttoe, yBeJmqeHHOe 33 ,ll;BOHHbIM ¢oI<yCOM 2 F' Ha KO
HeqHOM paCCTOSIHI:IH. 

P11c. 37r. CTpe,zr:Mer B ¢oI<yce F. I1so6pa:il{eH11e-Ha 

20JS Di.fJi.;fi.,zu.l ~ ASA 
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a 

A 

2f F F' 2F 1 

5 {j 

A' 

ti 

A 

IF 2!' 5' 

!! 

pH C. 37 

6ecKOHeqHOM paccT05JHHH. Jfa JIHH3bl Bb!XOAHT rryqKH 
rrapaJIJieJihHhlX JiyqeA. 

Prrc. 37.R. OpeAMeT MemAy cpoKycoM F H JIHH3oA. 
Yfao6pameHHe MHHMOe, IIpHMOe. yfa JIHH3bl Bb!XO,R5JT 
rryqKH pacxOAHW:HXCH JiyqeA. 

nocTpoemre H306pameHH5J. HarrpaBJJeHrre JiyqeH: 66' 
H aa' orrpe,ReJI5JeTCH o6blqHbIM rryTeM. ToqKa A' ecTh 

201-5 Di_,gi;fi,zui- b-y ASA 
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HeKomopbte coeiJeHUfl us onmuKu 

rrepeceqemre npo,I1,0JDKemu1 Jiyqeil: 66' II aa', TO ecTb 

JIHHIItl: 6A' II aA'. 
Ha pttc. 37 e rrp11Be,IJ,eHo no CT poeHIIe 11so6pa)KeHHH 

rrpe,IJ,MeTa, pacrrOJIQ)KeHHOfO B IIJIOCKOCTII, HaKJIOHHOll 

K OIITII'leCKOll OCH. Ylso6pa}l{eHIIe npe,IJ,MeTa TaK}l{e 

6y,IJ,eT HaKJIOHHO I{ OIITII'leCKOll OCH 'H IICKa)l\eHO. Ha 

9KpaHe, rrepneH,IJ,HKYJIHpHOM OIITH'leCKOtl: OCII, 'leTKO 

6y,IJ,eT BII;i:Ha JIIIIIIb qacTb rrso6pa)KeHIIH, rrepeceKaIO

III.aHCH c aKpaHOM. OcTaJibHbie 'laCTII II3o6pa}l{eHrrH 

6y.UyT BII,Il,Hbl Ha 9KpaHe paCI1JiblB1IaTO. cho IIHOr,IJ,a 

IICI10Jib3YeTC5l ,Il,JIH C03,IJ,aHH5l CBeTOBb!X acpcpeKTOB. 

OcHOBHbte pacttemHbte cfiop.My.'Zbt. llpasuAo 3HaKOB 

,UJI5l Toro tIT06hr IIOJib30BaTbC5l cpopMyJiaMrr, y;i:o6HO 

pas Hascer;i:a ycJIOBIITbCH 06 o6osHaqeHHHX Tex Be

Jirrq11H, KOTOpbie BXO,Il,HT B 9TII cpopMyJihl. 

lfJc5pBJKeH11e 

F 
r I 

!" \ 

-x 

p 11 c. 38 

H11}l{e ,IJ,aIOTCH o6osHaqemrn, a TaK)l\e OHII noKa
saHbI Ha pIIc. 38. 

f Hf' - nepe,Il,Hee II 3a,IJ,Hee cpoKyCHh!e paCCTOHHilH 
J1IIH3hl (CM.). 
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x - paccTOHHHe OT rrepe.rr.ttero cpoKyca F .rr.o rrpe.rr.
MeTa. 

x' - paccTOHHHe OT 3a.rr.ttero cpoKyca F' .rr.o 11ao6pa
:lKemrn. 

s -pacCTOHHHe OT u:eHTpa (rrJIOCKOCTH pacrrOJIO
)KeHHH) JIHH3bl )1,0 rrpe.rr.MeTa. 

S' - paccTOHHHe OT IJ.eHTpa (rrJiocKOCTH pacrroJio-
)KeHHH) JIHH3bJ .no H306pa:lKeHHH. 

Y - JIHHetiHbifi paaMep rrpe.rr.Mern. 
Y' - JIHHetiHbiti pa3Mep Hao6pa:lKemrn. 
Ba:lKHO rroMHHTb cJie.rr.y10mee ycJIOBHe o 3HaKax. 
Bee paccTOHHHH, OTClJHTbrnaeMbie rro xo.rr.y pacrrpo-

crpaHeHHH Jiyqefi, ClJHTaIOTCH ITOJIO:lK!HeJibHbIMH, a OT
ClJHTbIBaeMbie B HarrpaBJiemrn, o6paTHOM xo.rr.y JiytJefi,
orp1mare.11bHbIMH. TaKttM o6paaoM, paccTOHHHH f, S, x 
51BJI51IOTCH BeJIHlJHHaMH OTpHu:areJibHblMH, a/', S', x'
BeJIHlJHH3MH ITOJIO:lKHTeJibHblMH. 

JlirnetiHb1e paaMepbI rrpe.rr.Mera H 11ao6pa)KeHHH C'IH
TaIOTCH ITOJIO)Kl1TeJibHbIMH rrpH OTC'!eTe BBepx, a OTpH
u:aTeJibHblMH rrpH OTClJeTe BHH3. ,lI.JI51 npOCTOTbl MO)KHO 
ycnOBHTbCH ClJHTaTb JIHHeAHbIH paaMep rrpe.rr.MeTa rro
JIO)J(HTeJibHbIM. Tor.rr.a, ecJIH rrptt pactJeTax JIHHeAHbiti 
pa3Mep H306pa)KeHHH rroJiyqaeTCH ITOJIO)KHTeJibHblM, TO 
H306pa)KeHHe npHMOe, ecn11 )Ke - OTpau:aTeJibHbIM, TO 
H3o6pa)Kemi:e o6parnoe. 

,lI.JIH pactJeTOB CJie.rr.yeT IIOJib30BaTbC5I CJie.rr.yIOiu:HMH 
ABYMH cpopMyJiaMH: 

Y' x' --y=--x=- !'-' [24] 

xx'= - ;2. f25J 
Y' B Bb1pa)KeHJrn [24] ornowemi:e y o6oaHatJaeT rro-

rrepetJttoe yBeJIHlJeHHe JIHH3bl (CM. [23]): BO CKOJibKO pa3 
JIHHetiHblfi paaMep 1rno6pa)KeHHH Y' 6oJihIIIe 1::1n11 MeHbrne 
JIHHefittoro paaMepa rrpe.rr.MeTa Y (B IIJIOCKOCTH, rreprreH
JI.HKYJIHpHofi OIITHlJeCKOH om). 

201S Di.fji.;fi.,,ze,d., b-y ASA 
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Y' 
3HaH yBeJrnqem-1e y H paCCTOHHHe x'' IIO <Pop-

M yJie [24] orrpe.rr.eJIHM Heo6xo.rr.11Moe <PoI<ycRoe pac

CTOHHHe J!HH3b!. .UaJiee IIO <PopMyJie [25] H3H)J,CM pac

CTOHHHe X. 
,UJrn pac<IeTOB MO)l{.HO IIOJib30B3TbCH H .rr.pyrnMH 

¢opMyJiaMH, B KOTOpbie BMeCTO x H x' BXO)J,HT BeJIH

LJHHbl s H S': 
Y' S' --v--s-· [26] 

I I 
s---s-7· [27] 

3TH ¢opMyJihI, K3K H npeJ.LbIAYll.J,He, pelll3IOT BCe 
He06XO)J,HMhle )J,J!H TeaTpaJibHOH npaKTHKH 33)1,3<IH. 

Onm11'tec1Cue cucme.Mbt 

n p 0 c T 0 H 0 II TH q e c I( 0 H c H c Te M 0 H H33bl-

BaeTCH CHCTeM a, COCT0Hll.J,3H H3 0)1.HOH J!HH3b!. 

c JI 0 )!\. H 0 ti 0 II TH q e c K 0 H c H c Te M 0 H H33bl

BaeTCH CHCTeMa, COCT051ll.J,351 He H3 0)1.HOH JIHH3hI, a H3 

.rr.Byx, Tpex H 60Jiblllero <IHCJia. CoBpeMeHHhie onTHIIe

CKHe IIpH60pbI B 60JiblllHHCTBe CBOeM H3rOTOBJI51IOTCH 

co CJIO)l{.HbIMH OIITHIIeCKHMH CHCTeMaMIL HeKOTOpbie 

cueHHlieCKHe OCBeTHTeJibHhle npH60phl (eanpHMep, 
npoeKTOpbr) T3K:a<e COCTOHT 113 CJIO)KHhlX OIITHI:IeCKHX 

CHCTeM. 

CH JI o ti JI 11e3 hI qi (¢11) Ha3bIBaeTCH BeJIHIIHHa, 

o6paTH3H <lJOKYCHOMY paCCTOHHHIO: 

1 
9=7· [28] 

E.rr.HHHuefi H3MepeHHH Cl1Jihl JIHh3hl HBJIHeTcH BeJIH-

1111ea, ea3blBaeMaH AHOIITpHefi ( o6o3Ha 11aeTCH 6yKBOH D). 
Jhrn3a, c11Jia KOTopoti paBHa 1 .rr.0or1Tp1111 (1 D), HMeeT 

¢oKyCHOe paCCT051HHe, paBHOe 1 .M. 

2()1S Di,gi.;fi,zul- b-y ASA 
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,Il;rn TOfO qTo6h! no,n;cq1naTb CHJIY JIHH3bl B JJ;HOI!

Tp!UIX, HYMHO B cpopMYJIY [28] IIOJJ;CTaBHTb cpoKyrnoe 
paccTosrn11e, BhlpaMeHHOe B MeTp·ax. Hanp11Mep, ecJI11 

f' = 100 .M.M = 0,1 .M, TO qi= O~l = lOD. 
Hao6opoT, ecJIH H3BeCTHa c11Jia JIHH3bl B .n;HOrITp1-rnx, 

TO ITO cpopMyJie [28] orrpe.n;eJIHTC5I cpoKyCHoe paCCTOH· 
1 

HHe B MeTpax. HarrpHMep, ecJIH cp =SD, TO f' =~ = 
1 ~ 

=-s=0,2 .M=200 .M.M. 

CHJia CJIO)KHOH OIITHqecKOH CHCTeMbJ, 

c 0 c T 0 5I IU e H H 3 AB y x JI H H 3, MO)l{eT 6h!Tb IIO,ll,

C4HT3H3 ITO CJie11,y10meI1 cpopMyJie: 

[29] 
r.LLe: 

'f - CHJia CJIO)l{HOH CHCTeMbl, 

?1 H ?2 - CHJibI nepBOH H BTOpoii JIHH3, 
d- pacCT05IHHe (B03AYll1HbIH npoMe)l{yTOK) 

Me:a<.n;y JIHH33M H. 

Bo MHornx cJiyqaHx (,n;Jrn rrpH6JIH)l{eHHb!X rro.n;cqe

TOB) B cpopMyJie [29] MO}!{HO cqHTaTb d = 0: KOr.n;a 

JIHH3bl AOCTaTOqHo TOHKHe H H3XOJJ;HTC5I B Herrocpe.n;

CTBeHHOH 6JJH30CTH .n:pyr K .npyry ( corrpHK3C3IOTCH HJIH 

rroqTH corrpHKacaIOTCH). B 9TOM cJiyqae 6y.n;eM HMeTh: 

3HaH r.p, Hati.n:eM H cpOKYCHOe pacCTOHHHe CJIO)l{HOH CH

CTeMhI no cpopMyJJe [28]. 

llpu.Mepbt onmuttecKu.x cucme.u 

JI H H 3 0 B bl II n p 0 ){{ e KT 0 p HMeeT oqeHb rrpo

CTYIO OITTHqeCKyIO CHCTeMy. 3To 06b1qHo o,n;Ha IIJIO

CKO-BbIITYKJI35I JIHH3a (p11c. 39). Ha axpaHe (cu.eHe) He 

201S Di.,gi.fi,zul- b-y ASA 
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JJ:OJDKHO ITOJIYl!HTbCH H306pa)Kemrn HCTOl!HHK3 CBeTa 

(mITH JI3.MITbl), HO ,ZI,QJI}KHO 6b!Tb IIOJiyl!eHO CBeTOBOe 

rrHTHO ,ZI,OBOJibHO 6oJiblllOro pasMepa. Oo3TOMY ttso6pa

)KeHtte HHTH JI3Milbl ,ZI,0Jl)!{H0 6bITb MHHMbIM, TO ecTb 

HCTOl!HHK cseTa cJJe.n:yeT ycTaHaBJIHBaTh Me}K,ZI,y JIHH

soit H cpoKycoM. Vls JIHH3bl 6y,ZI,eT BbIXO,lI,HTb pacXO,ZI,5l

Ill,HHC5l rrytioK cseTa, o6pa3YIOill.HH Ha rrepeceKarolll,eM 

ero 3Kpaae CBeTOBOe ITHTHO. 

I 

i 
I 

- - ;-----------
a~ 

I 

IF' 

---- \ : 

--t~ 1-7 
f---s-j 

f->--~~--s' ! 

pH C. 39 

Pas6epeM cJie,ZI,y10Ill,yro 3a,ZI,atiy: orrpe,ZI,eJIHTb cpo1<yc

Hoe paCCTOHHHe JIHH3bl, eCJIH Tpe6yeTC5l Ha pacCTOH

HHH T= 10 M OT npo)KeKTOpa ,ZI,O ::mpaHa ITOJIYl!HTb 

cseTosoe ITHTHO ,ZI,HaMeTpOM D = 2 .M • .UrraMeTp JIHH3bI 

d=200 .MM=0,2 M. · 

Ha prrc. 39 Aa - KpafiHHH Jiyq, rrpeJioM.rrneMbIH 

JIHH30H (rrpHHHM35l BO BHHMaHHe orrpasy JIHH3bl), rrprr-

2C>J..5 Df.si.A-i;zUJI,, ~ ASA 
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d 
lJeM aO = 2 = 0, 1 .M. I/fa no.rr.06115! TpeyrOJ!bHlIKOB 

A 1a0 lI A 1EB HMeeM (o6pamaeM BHIIMaHHe Ha 3HaKII): 

-S' -St+T 
d/2 - D/2 

0TC!O.ZI,a: 
I Td/2 10·0,l 

S = D/2- di2 = 1-0 1 = - l, l l .M. . . , 

TaKIIM o6pa30M onpe.rr.eJilIJIH noJIO}!{em1e MHHMoro 

H3o6pa}!{eHIIH A'. llaJiee, no ¢opMyJie (27] MO}!{eM 

onpe.n.eJIHTb cpOKYCHOe pacCTOHHlle JIHH3bl J', eCJIH 3a

.n.a.ZI.HMC51 paCCTOHHHeM s OT JIHH3bl .llO 11CTO'-!Hl!Ka 

CBera A, IIJIH Me MO)KeM onpe.rr.emnb pacCTOHHHe S, 
33.ll3B351Cb cpoKyCHb!M pacCT051HlleM. 06b!'-!HO Jll!H3bl 

IIO.ll6llpaIOTC51 ll3 CTaH.uapTHbIX, a II03TOMY y.rr.o6Hee 

33.ll3TbC51 ll3BeCTHb!M cpOKYCHb!M pacCT051HlleM lI rro

CMOTpeTb, He CJIHIIIKOM Jlll BeJiliKO s (CM. 0THOCHTeJib

HOe ornepcrne). 

OycTb f' = 0,25 .M. 0peo6pa30B3B cpopMyJiy [27), 
IIMeeM: 

f's' 
S=f,---,. -s 

Dp11HHMaH so BHHMaHHe aHaKH, IIOJJY'-!HM: 

s - 0,25_>5 (- lJl) - - 0,25 x 1,11 - -0 204 
- 0,25-(-I,11) - 0,25+1.11 - • .u. 

3a.uasaHcb KpatiHIIMH aHa'-!eH1UIMB D H T, MO}!{eM 

yr<aaaHHbIM nyTeM onpe,n:eJIHTb HaII60Jibrnee H HaHMeHb

mee y.rr.aJieHHe lICTOlJHHKa CBera OT JllIH3bl lI Te~.1 ca

Mb!M ycTaHOBlITb ra6apl!Tbl npQ)KeKTopa lI o6JiaCTb 

nepeMemeHl!H lICTOlJHBKa CBeTa. 

KaK BH.ZI.HO ll3 pIIc. 39, Ha JIIIH3Y rra.rr.aeT CBeTOBOH 

rTOTOK, H3JIY'-!aeMb!H JiaMnofi Jllillib B npOCTpaHCTBeHHOM 

yrny aA6. OCTaJibHOH CBeTosofi noTOK JiaMnhI, II3JIY'-!ae

MhIH B .upyrnx HarrpaBJieHIIHX, OCTaeTCH Hel!CDOJib30BaH-

20JS Di-fji.;fi,.ze,d.,, b.y ASA 
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Hb!M. JlJIH Toro 1-IT06hI HarrpaBHTb Ha JlliH3Y CBeTOBOfi 
IIOTOK, H3JiyqaeMhlA JiaMIIOH B apyrHX HarrpaBJieHHHX, 
csam1 JiaMIIbI o6bilJHO ycTaHaBJIIIBaIOT ccpepHlJeCKHti: 
OTpa)!{aTeJib TaK, lJT06hI HHTb JiaMIIbl 6bIJia B era 
u:eHTpe. TorJI.a rraaa10lll,HH Ha aepKaJio CBeT oTpasHTCH 
H rrpoti:aeT qepes JIHHsy. DpHMeHeHHe ccpepH4CCKoro 

//aMna 

llaJb! iJJJR 

pH C. 40 

OTpa2KaTeJI51 ITOBhlIIJaeT HCITOJib30B3HHe CBeTOBoro IIO
TOKa JiaMIIhI rrpHMepHo B 2 pasa. Cxel>rnTH'IecKHti: pas
pes rrpo2KeKTopa c oTpa2KaTeJieM rroKasaH Ha pHc. 40. 

Ern.e 6oJiee pau:HoHaJibHhlM oKasbrnaeTCH rrpHMeHe
m1e aJIJIHITTHt.Jec1<0ro oTpa)l{aTeJIH (cM.) no cxeMe 
pHc. 41. B aToM cJiyqae 3H3lJHTeJibHaH 11aCTb cBeTo
Boro IIOTOKa Jl3MITbl rrpoXOAHT 11epea JIHH3Y H o6pa
syeT CBeTOBOti: nyt.JOK. 

2C>1S Di..Bi.;fi.,ze,o/., ~ ASA 



0pOeKTOp 
rr peJI.cTaBJJ51eT co6oti: 

3Ha 'IHTeJJbHO 6oJJee 
cJJO:>KHhiti: rrp116op, 
He:>Kem-1 rrpo:>KeKTOp. 

OH cocToHT H3 JI.Byx, 
06bJqHQ CJlO:>KHbIX, 
OIITHqeCKHX CHCTeM: 

KOH)J.eHcopa H 06b

e KTHBa (pttc. 42). 
KoHJI.eHcop 

rrpeJI.Ha3HaqeH JI.Jl51 
OCBellJ,eHHH )1. Han 0· 

.1JUH3bl 

JJ/J/uflmu<'eckuti 
ompaJ102meJ1b 

p II C. 41 
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3 HT H Ba - CTeKJI51HHOH rrJiaCTHHKH HJlH npospaqHoti 

1rneHKH, Ha KOTOpo:H c¢oTorpaqmpoBaHa HJlH Hapttco

BaHa B yMeHbUieHHOM 811)1.e Ta KapTHHa, KOTOpa51 
.U.OJl:>KHa 6b!Tb IIOJiy<IeHa Ha 3KpaHe. JlmI Toro lJT06bI 

H306pa:>KeHHe Ha 3KpaHe 6bJJIO paBHOMepHOM HpKOCTH, 
)1.HaII03HTHB .U.OJl:>KeH 6bITb paBHOMepHO ocsemeH, JlJIH 
qero Heo6xo.nHMO e"ro ycTaHaBJIHBaTb 803MO)KHO 6JIH:>Ke 

!{ KOH.U.eHcopy. 
0 6 be!{ TH B npe.u.Ha3H31JeH .ll:JIH npoeKTHpOBaHH5I 

)1.Harr03HTHBa Ha 3KpaH, TO eCTb 06beKTHB C03.n:aeT Ha 
aKpaHe 1rno6pa:>KeH11e .n:11anos11T11Ba. 

DpH pac'leTe orrTHKH rrpoeKTopa o6hitJHO sa.n:aeTc51 

paccT051HHe OT npoeKTopa .n:o aKpatta 51' H pasMep 
11so6pa)!{eHH5! Y1'. JlaJiee Bb16npaeTc5! pa3Mep .n:Harro-
3HTHBa Y1 (B COOTBeTCTBHH c )1.HaMeTpOM JIHH3 KOH

.neHcopa D). 
Y' 

TaKHM o6pa30M, H3BecTHO yBeJIBtJeHtte Y:. 
no ¢opMyJie [26] orrpeJI.e,1HeTC5! noJIO)KeH11e .n:11a

no3HTHBa S1 • 

S S I .yl 
1 = 1 Y/ · 

o· ;;.;, ul iu, ASA 2f:t>ifffoMom'11 'f~a'0. OCBifillTeJJIO 
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no tjlopMyJie [27] orrpe;:i:eJIHeTCH tjloKyCHoe paCCTOiSIHHe 
o6beKTHBa /1' • 

f I S1S1' 
1 - S1 - Si'' 

JlaJiee nepexo;:i:nM K pacqeTy cncTeMhI KOH;:I:eHcopa. 
]lJIH Toro qTo6bI Bee Jiyqn, na.rr.aIOII(He OT HCTOqHHKa 
CBeTa Ha KOH;:I:eHcop, 11p0Il1JIH qepes o6beKTHB, Heo6-
XO;:I:HMO, qT06hl H306paEeHHe HCTOqHHKa CBeTa KOH
JI.eHCOpOM H3XO.lI.HJIOCb B IIJIOCKOCTH 06beKTHBa H pas
Mep H306pameHHH 6bIJI He 6oJiee ;:i:HaMeTpa 06beKTHBa. 

TaKHM o6pasoM, sHaH pasMep nso6pameHHH HCToq
HHKa cBeTa Y' (s cooTBeTCTBHH c ;:i:naMeTpoM o6beK
THBa d), a T3KMe pasMep HCTQqHHKa CBeTa (HHTb 
JiaMrrb1) Y H paccTOHHHe S', 011pe.n;eJIHM 110 ¢opMyJie [26] 
paccTOHHHe HCToqHnKa cBeTa OT JIHH3hl S: 

S=S' ;, . 

no cpopMyJie [27] no.z:i:cqHTbIB3eM cpoKyCHOe pacCTOHHHe 
KOH;:I:eHCOpa j': 

!'- SS' 
-s-s•· 

flpu.Mep pac'tema onmuKu npoeKmopa 

06beKTHB. I1sBeCTHO: Si'=l2 .u, Y/=-6 .u, 
Yi= 12 CM= 0,12 .M. 

s1 = 12 c°.::.~> = - 0,24 .u. 

Ji'= ~=~:;:; ~ ~; =~:;:~ ~; =0,235 .M. 

TaKoro o6beKTHBa HeT, a HMeeTCH o6neKTHB c 
/=0,225 .M. 

Tor.z:i:a onpe;:i:eJIHM 110 cpopMyJie [27] paccTOHHHe S1 
;:I:JIH ;:i:aHHOrO o6neKTHBa: 

fi'Si' 0,225· 12 
Si = Ji' - Si' = 0,225-12 = - o,23 .u. 

2@J.5 Di.{ji;fi,zui- b-1=} ASA 



84 HeKomopbte caefJeHllfl us onmuKu 

Ko H JI. e H cop. :Yfasecrno: Y' = - 0,04 .u (no 

,llHaMeTpy 06beKTHBa), y = 0,017 .M (HHTh rrpoeKU:HOH

HOH JiaMIThI 1000 BT), S' = S 1 + t = 0,23 + 0,05 = 0,28 M, 
r J(e t = 0,05 .M - paCCTOHHHe OT JI.H3II03HTHB3 JI.O 

IIJJOCKOCTH pacnOJIQ)!{eHHH KOHJI.eHcopa (JI.O u:eHTpa 

KOH.LleHcopa, eCJIH OH COCTOHT H3 JI.Byx flJIOCKO-BbinYK

JlhlX JIHH3, H JI.O sepWHHbl JIHH3hl, eCJrn KOHJ(eHcop co

CTO!IT H3 OJI.HOH CTJIOCKO-BhllIYl{JIOH JIHH3hl). 

0,017 
S= 0,28 (-0,04) = -0,12 M. 

!' = (- 0,12) 2C._ 0,28 = _Q,_1_2 >~ 0,28_ = 0,084 
c-0,12)-0,28 0,12+0,28 .u. 

KottJI.eHcopHhIX JIHH3 c ¢oKycHbIM paccTOHHHeM /-" = 
= 0,084 .M B CT3HJI.3pTe HeT' a HMeIOTC5I JIHH3bl c f,, = 
= 0,15 M. CJieJI.OBaTeJihHO, KOHJI.eHcop HY}!{HO cocTa

BHTh 113 JI.BYX TaKHX JIHH3. PaccT05IHHe Me}!{.LlY sep

lliHHaMH d (CM. C11J1a CJIO}!{HOH OIITH'-!eCKOH CHC TeM bl) 

H3KJ(eM no ¢opMyJie [29], HMe5I B BHJI.y, '-ITO Cl1J13 KOH-
i I 

JI.eHcopa cp = 7' = 0,084 = 12 D, a CHJia OJI.HOH JIHH3bl 

I 1 
cp_. = -!·-;- =--o 15 =6,7 D: 

.1 , 

2cp_,z--Cf' 2·6,7-12 
d = " = 6 7" = 0,03 M = 3 CM. <p ,,~ , ~ 

K 0 H JI. e H c 0 p bl (CM. npoe1nop) 06bI'-!HO COCTa

BJIHIOTC51 ll3 TaK H33bJBaeMblX KOHJI.eHCOpHhlX JIHH3. 

3TM JIHH3bl, H3rOTOBJIHeMbie 1!3 sepK3JlhHOrO CTeKJia, 

6hIB3IOT pa3HLIX JI.HaMeTpOB ll pa3Hb!X ¢oKyCHhlX pac
CTOHHl1H. 

0 6 be KT H B hi (cM. npoeKTOp). OT 06beKnrna 

Tpe6yeTC5I o6pa30B3HHe !IO B03M0)1{H0CTH HeMCK3)1{eH

HOrO H306pa)l{eHHH. 003TOMY 06beKTl1Bhl 60JihWeJ1 

lJ:3CTblO HBJIHIOTCH CJIO)l{Hb!MH OIITH4eCKHMll CHCTeMaMH 



JfltH3/Jl 8) 

(cM. l1cKa)!{eHIHI OIITnqecKHMH CHCTeMaMH). J1HH3bl, 

H3 KOTOpb!X COCT3BJIHIOTCH 06'beKTHBbl, H3rOTOBJIHIOTCH 

H3 crreurraJibHoro,TaK H33hleaeMoro orrTrrqecKoro,cre

KJia, OTJirrqa10meroc51 OT 06b1qHoro (Harrprrnep, 3ep

KaJibHOro) 60JibllIHM K03cpHUHeHTOM rrpeJIOMJieHHH H 

MeHee 3aMeTHblMH .uecj:JeKTaMtt. Ko3cj:JrrutteHTbI rrpeJio

MJieHHH y pa3HbIX copTOB CTeKJJa HMeJOT pa3JIHqHble 

3HaqeHHH, npHMepHO OT 1,5 ,llO 2 (K03cpHUHeHT rrpeJIO

MJieHHH 3epK3JlbHOrO CTeKJia paseH rrptt6JIH3HTeJibHO 1,5). 
EcJIH o6beKTHB COCTOHT H3 HeCKOJ!bKHX JIHH3, TO OHH 

o6bl'IHO H3f0TOBJIHIOTCH H3 pa3JIHqHb!X copTOB CTeKJia: 

3TO II03BOJIHeT yMeHbllIHTb HCKalKeHHH H3o6paJKemrn 

(CM. l1cKaJKeHHH OIITHqeCKHMH CHCTeMaMH). 

llaH0111a11JmHaJ1 
l/UH3a fle{JUCff0!7 A!l!7aHam 

B ti fj 

pH C. 40 

ripocTeH!lIHM o6oeKTHBOM HBJIHeTCfI .ll:BOHKOBbinYK

JI351 JIHH3a: MOHOKJib (prrc. 43a). rlpHMeHHIOTCfI T3K)l{e: 

JI3H.ll:ll1acj:JTH351 J!HH33 (prrc. 436) H rrepHCKOII (prrc. 43B). 

I3oJiee CJIO}l{HbIM, HO 11 6oJiee coeep!lieHHh!M o6oeKTH

eoM HBJ!HeTCH arrJiaHaT (p11c. 43r), COCTOHIUHH 113 .n.eyx 

CHMMeTpHqHo paCIIOJIOJKeHHblX CKJieeHHb!X JIIIH3. l1Me

IOTCH H .n.pyrrre TH!lbl 06beKTIIBOB, em:e 60J1ee CJIO)K

Hble, HO .l{JIH rrpoeKUHOHHb!X rrpH6opoe OHH 06brqHQ He 
nptt:MeHHIOTCH. 

201S Di.Ei.;fi,zul- b-y ASA 



86 HeKomopbte cBeiJertuH us onmuKu 

0 T H 0 c H T e JI b H bl M 0 TB e p c TH e M OObeKTHBa 

Ha3bIBaeTC5l OTHOIIIeHHe ,ZI;HaMeTpa d 06beKnrna K <Po

KYCHOMY paccTOHHHIO f': 
d [30] 

Eho OTHOIIIeHHe HMeeT cyruecTBeHHOe 3HaT.JeHHe AJIH 

xapai{TepHCTHKH 06beKTirna, TaK Kal< 5IpKOCTb H306pa

JKeHHH 11po11opU.HOHaJibHa KBa.11:paTy OTHOCHTeJibHOro 

OTBepCTHH:ecJIHOTHOCHTeJibHOe OTBepCTHe,HarrpHMep, 

yBeJIHT.JHTb B 2 pa3a, TO 5IpKOCTb H306pa1KeHHH B03-

pacTeT B 4 pa3a. 
TaK'HM o6pa3oM, )j{eJiaTeJibHO HMeTb o6beKTHBhI c 

B03M01KHO 6oJibllIHM OTHOCHTeJibHb!M OTBepCTHeM. Be

JIHT.JHHa OTHOCHTeJibHOro OTBepCTHH 06hlT.JHO HarrrrcaHa 

Ha onpaBe . o6beKTHBa B BHJ~e OTHOIIIeHHSI 1 : n, n1:e 

n - HeKoTopoe T.JHCJIO. HarrprrMep, eCJIYI HanrrcaHo 1 : 8, 
d 

TO 3TO 3H3T.JHT, T.JTO OTHOCHTeJibHOe OTBepCTHe 7 = 
1 = --8~, To ecTh cpoKycHoe paccTOHHHe B 8 pa3 6oJiee 

200 
AFiaMeTpa: f' = 8 d. EcJIH /' = 200 .u.u, TO d = 8 = 
=25 .M.M. 

bOJibIIIOe yBeJIHT.JeHHe OTHOCHTeJibHOro OTBepcnrn 

06beKn1Ba 11pH HeH3MeHHOM ,ZI;HaMeTpe npHBOAHT K 

TOMy, qTo o6beKTHB AOJIJKeH COCTaBJIHTbCH H3 oqeHb 

Bbll1YKJib!X JIHH3. 3To B CBO!O OT.Jepe,n;h yBeJIHIIHBaeT 

HCKaJKeHHH H306pa1KeHH5I, H .ll:JIH HCrrpaBJieHHH HCKa

JKeHHH 11pHXO,ZI;HTCH COCTaBJIHTb OT.JeHb CJIOJKHbie 06beK

THBbl. B cu.eHHqecKHx npoeKropax npHMeHHIOTCH MeHee 

CJIOJKHbie o6oeKTHBbl co cpaBHHTeJibHO MeHbllIHM OTHO

CHTeJihHbIM OTBepcTHeM. HanpHMep, B cpoTorpacpHqe

cKnx arrrrapaTaX OTHOCHTeJibHbie OTBepcTHH 06beKTHBOB 

,n;oCTnraroT 3HaT.JeHHfi 1 : 2, 1 : 1,8 H ,n;aJKe 1 : 1,4. B cu.e

HnqecKHX npoeKTOpax T.Jarue BCTpeqaIOTCH 06beKTHBhl 

c OTHOCHTeJibHhlM OTBepcnreM 1: 3, 1: 4, HHOrJ.I.a 1 : 8. 
20:JS Di..gVf-i.,zui- b-y ASA 
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OomITIIe OTHOCIITeJibHOrO OTBepCTII5l OTHOCIITC5l 

TaKm:e II J{ KOHlleHcopaM, a TaKm:e 11 K Jll1H3aM npO)l{eK

TOpOB • .llJrn Jiyqrnero IICTIOJib30BaHII5l IICTOl!HIIKOB CBeTa 

1Ke.11aTeJibHO np1IMeHHTb JIIIH3bI 60.11brnero ,ZJ;IraMeTpa. 

HC1<aJ1ce1tufl onmu•tec1w.Mu cucme.Ma.Mu 

Ha1I60.11ee cyrn;ecrneHHbie 1ICKam:eH1I5l 11so6pa)l{eH11fi 

B03HIIKaIOT B pesyJibTaTe c¢epttl!eCKOH II xpoMaTIIl!e
CKOH a6eppaulIH B OTITHqecKOH CIICTeMe. 

C ¢ e pH q e c Ka 5l a 6 e p p a u H 5l saK.1110qaeTc5l B 

TOM, qTo II306pa1Kem1e TOl!KII OTITIIl!eCKOH CIICTeMOH no
.11y•rneTC5l He B BH-

JJ.e TOl!KH, a B BII

,lJ.e 60.11ee IIJIII Me

Hee pa3MbJTOrO 

Kpym:Ka (KPYiKKa 
pacce1rnm1). cho 

51BJieHIIe H306pa-

1KeHO Hi:! pHC. 44, 
rJJ.e Ha JIIIHsy na

JJ.aeT napaJI.11eJib

HhIH nyl!OK CBeTa. 

Bee .11yqH JJ.OJI)l{HhI 

npo:tirn qepes ¢0-

p l1 c. 44 

Kyc F'. 0JJ.HaKo, sc.11encTBHe HecoBeprneHCTBa OTITIIKH 

B cpoKyce nepeceKaIOTC51 JIIIillb Te JIYl!H, KOTOpb!e 

HJJ.YT B HenocpeJJ.CTBeHHOH 6JIII30CTII K OTIT!Il!eCKOH 

OCII II npe.110MJ15IIOTC5l B ueHTpe JllIH3b!. 4eM ,lJ.aJib

rne OTCT051T .11yq1I OT OTITIIl!eCKOH OCII, TeM 60.11ee 

!IX TOl!Ka nepeceqeHHH He coBnaJJ.aeT c cpoKycoM, TeM 

6JI!I)Ke K JIIIH3e OHII nepeCeKaIOTC5l. OoaTOMY Ha aKpaHe, 

ycTaHOBJieHHOM B cpoKaJibHOH Il.IIOCKOCTH, no.11yqaeTC5l 

Hso6pa)l{eHHe pa3MbIToro KPYJKKa. 

C¢ep1Il!eCKaH a6eppau1IH JJ.O H3BeCTHOH CTeneHH 
MQ)KeT 6b!Tb IICnpaBJieHa. 06'beKTHBbl T!Ina JiaH,rr,rnaqJT' 

HOH JIHH3bl (CM. pHC. 436), TO eCTb CKJieeHHbie H3 no-

201..S DyiAi,;ze,o/.; b-y ASA 
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JIO}KHTe.1JbHOit II oTpIIo:aTeJJbHOit JIHH3, HMeIOT 3Ha'rn

TeJibHO MeHblliYIO a6eppao:HIO, He}KeJIH o6beKTIIBb! THrra 

MOHOKJib (cM. pHc. 43a). EcJIH Mb! HMeeM .u;eJio c rrJJo

CKO-BhrnyKJIOit JIHH30H (HarrpHMep, Ha rrpo}KeKTOpe, 

HJIH KOH).leHcop IIpOeKTOpa), TO ccpep11qeCKaH a6eppa

O:HH 6y.u:eT 3HaqHTeJibHO MeHbllie B TOM CJiyqae, eCJIH 

Bhll1YKJiaH qacTb JIHH3bI HarrpaBJietta B TY cTopotty, 

r.u:e HarrpaBJieHHe Jiyqeii 6JIH}Ke K IIapaJIJieJibHOMY OI1TII
qec1rnfi ocH. OosToMy JIHH3bI B IIpO}Ke1nopax H KOH

.n.ettcopHbie JIHH3bl B npoeKTopax HY}KHO noMeruaTb IIJIO

CKoit CTOpOHOH K HCTOqHHKY CBeTa. 

x p 0 M a TH q e c Ka H a 6 e p pa I.I; H H 3aKJIEoqaeTCH 

B TOM, qTo H306pa}KeHHe ITOJiyqaeTCH oKparneHHb!M IIO 

KpaHM. 3To IIpOHCXO).lHT IIOTOMy, qTo Ka}KJJ:b!H yqacTOK 

JIHH3bl, KaK IIpH3Ma, pa3JiaraeT 6eJib!H CBeT Ha COCTaB

Hb!e tiaCTH. J1yq11 pa3HOrO O:BeTa rrpeJIOMJIHIOTCH JIHH-

30it HeO).lHHaKOBO H II09TOMY He co611paIOTCH BHOBb 

B OAHOH TOqKe, a o6pa3y!OT Kpy}KOK pacceHHHH, OKpa

weHHhlfi IIO KpaHM. 

I1cnpasJiee11e xpoMarntieCKoit a6eppao:H11 o6beKTH

BOB 06bJqHO JJ:OCTHraeTCH TeM, qTo o6beKTHB COCTa

BJIHeTCH H3 CKJieeHHb!X JIHH3 (CM. pHc. 436 H r), 113-

rOTOBJieHHbIX II3 pa3HbIX copToB cTeKJia. KpoMe Toro, 

xpoMaTHlleCKaH a6eppau;HH 6y.u;eT B H3BeCTHOfi CTeneHH 

HCIIpaBJieHa H B TOM CJiyqae, ecJIH JIHH3bl H3fOTOBJieHbl 

H3 0,Zl.HOro copTa CTeKJia, HO Me}K.n:y HHMH OCTaBJieH 

onpe,Zl.eJieHHblH B03.U:Jll1HblH IIpOMeMyTOK (p11c. 43s). 

0 p 0 q H e H CK a }K e H H H 0 II T H q e C K H M H C H

C Te Ma M II 3aKJIIOqaIOTCH B CJie.n.y10meM: TQqKa H30-

6pa}KaeTCH B BHAe .U:BYX JIHHHH:, paCIIOJIO}KeHHb!X 

B pa3Hb!X IIJIOCKOCTHX (a c T II r Ma TH 3M) HJIH B BH.u;e 

Kpy}KKa pacceHHHH HeCHMMeTpIIqHOH cpopMbl (K 0 Ma); 

ITJIOCKHA IIpe.u;MeT IIOJiyqaeTCH II306pa}KeHHhlM ea 

KPH Bo it IIosepxeocTH (K pH B 11 3 ea II o JI H); pa3Hb1e 
qaCTH 0,Zl.HOH: H TOH Me IIJIOCKOCTH IIOJiyqaIOT Ha H30-

6pa}KeHHH pa3JIHlIHOe yseJI11qeeIIe (.u: H c T 0 p c H H). 

2C>1.-S Di1Ji,;fi,ze,o/.; ~ ASA 
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Bee rrepeqrrcJieHHbie rrcKameHrrH MoryT 6bITb no 

tt3BeCTHOli cTerreHrr rrcnpasJieHbI, rrprrqeM cTeneHb 

ecnpaBJieHHOCTH 3aBHCHT OT Tpe6oBaHHA, rrpe,ll,b-

5IBJISleMblX K H3o6pameHmo. 
BamHelirnee 3HaqeHrre ,ll,JIH Toro, qTo6bI He rroJiy

qaTb ,ll,OnOJIHHTeJibHbIX HCKameHHH, HMeeT 11. e HT pH

p 0 BK a JI H H 3 B onTHqecKOH CHCTeMe. Bee JIHH3bl ,ll,aH

HOH orITrrqec1rntl: CHCTeMbl ,ll,OJl)!{Hbl 6b!Tb OlJeHb Trn:a

TeJibHO ycTaHOBJieHbl TaK, lJT06br COBna,ll,aJili .npyr 

c npyroM HX onT11qecKHe OCH. 

JJ.uaifJpazMbt 

n Ha cp par Ma M H Ha3b!Ba!OTC5I rrperpa,ll,bl, orpaHH

lIHBalOW:He rrpoXO,ll,HW:He qepe3 onTHIIeCKYIO CHCTeMy 

nyLJKH Jiyqefi. Bo BC5IKOH o nTHqecKofi crrcTeM e ,ll,Ha

cpparMaMH 51BJIHIOTCH rrpem:ne scero onpaBbr JIHH3. 

KpoMe Toro, qacTo ycrnHaBJIHBaIOTCSI ew:e H npyrne 

.IJ.HacpparMbI. 
B cu.eHHqecKrrx rrpoeKTopax .ll.HacpparMbI yCTaHa

BJirrBaIOTCH JIH6o OKOJIO o6beKTHBa, eCJili o6beKTHB 

COCTOHT H3 MOHOKJIH HJIH JiaH,ll,IllacpTHOH JIHH3bl, J11160 

B u.eHTpe 06beKTHBa, eCJili OH COCTOHT H3 rrepHCKona 

HJIH anJiaHaTa (cM. 06beKTHBbI). EcJI11 OTBepcTHe 

.IJ.HacpparMbl IIOCTeneHHO cy)!{aTb, T0 51pKOCTb H306pa

)l{eHHH 6yneT yMeHbllI3TbCH. ::ho rrpoHCXO,ll,HT no

TOMy, qTo qepe3 J1106y10 TOqKy 06beKTHBa rrpoXO,ll,HT 

JiyqH OT K3>K.ll.OH TOqKH rrpe,ll,MeTa K KaiK,ll,OH TOqKe 

H306paiKeHHH (cM. pHC. 42). 
nHacpparMa MO)!{eT 6bITb TaK)!{e YCT3HOBJieHa Ha 

HeKOTOpOM ynaJieHHH OT 06beKTHBa: Memny 06beKTH

BOM H .n:rrarro3HTHBOM, TO eCTb rrepe,ll, 06beKTHBOM, 

a TaKll\e 3a o6oeKTHBOM. B 3TOM cJiyqae rrpH cy)l{e

HHli .n:HacpparMbI 6y.n:yT rrepepe3aTbCH JiyqH, 06pa3y-

10W:He JIHWb qacTb H306pa>KeHmL CTo3TOMy cHH)!{eHHe 

5IpKOCTH 6yneT rrpOHCXOJJ;HTb J!Hllib Ha qacTH H306pa

m:eHliH. EcJIH .n:HacpparMa KpyrJiaH, TO u.eHTp H3o6pa-
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P 11 c. 45a 

)Kemrn 6y.rr.eT paBHOMepHOH 5IpKOCTIT, a .rr.aJiee K Kpa5IM 
5IpKOCTb 6y.rr.eT ITOCTerreHHO yMeHbllaTbC5I. 3TO 5IBJie-

2P1S Di..Bi.fi,,ze,ol, b-y ASA PH c. 456. 



J!UH3bl 9! 

HHe Ha3hJBaeTC5I B H H b e T H p 0 B a H H e M. Ha 3KpaHe 
rroJiyirneTcH pacrrJihrnqaToe nso6pa:iKem1e .rr.nacpparMhI. 

npn.rr.aBaH OTBepCTHIO ,ll,Ha<lJparMbl TY HJIH HHYIO cpopMy,. 
H H3MeHeHHeM pasMepoB ee OTBepcTHH MOlliHO ,IJ;06HThCH 

pa3JIHqHb!X cBeTOBblX a<tJ<PeKTOB. 

pH C. 45B 

4eTKOe H306pa:lKeHHe ,IJ;Ha<lJparMhl IIOJlyqaeTCH B TOM .. , 
CJiyqae, KOr,IJ;a OHa COBMemaeTCH c ,IJ;HaII03HTHBOM. 

B aTOM cJiyqae .rr.nacpparMa nrpaeT poJih MaCKH HJIH 
OKaHTOBKII ,ll,H;aII03IITHBa. 00,ll,06Ha5I me MaCKa MOllieT 
6bITh rrprrMeHeHa H Ha rrpomeKTope, ecJirr :lKeJiaTeJihHO· 
IIOJiyqIITb Ha 3KpaHe He KpyrJIOe IIHTHO, a IlHTHO Ka

KOii-Jirr6o rrHoii ¢opMbI. TaKaH MacKa ycTaHaBJIHBaeTCH 
B6mrnrr JIIIH3hI rrpo)l{eKTopa. Ha rrpom:eKTopax rrpHMe

HHIOTCH TaKm:e II ,ll,Ha<lJparMhl. Ho 3,IJ;eCb OHH HrpaIOT 
pOJib M3CKH c rrepeMeHHblM pasMepOM OTBepCTHll. 

<PopMhI .nnacpparM, nprrMeHHeMhlX B TeaTpax, nao· 

6pa)l{eHbl Ha pHC. 45. 

20JS Di.fji.;fi,ze,o/.; b-y ASA 
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CBET II 3PEIIHE 

f JI a 3 33KJI!OlfeH B 060JIOlfKy, H33blB3eMyIO CKJiepofi 
(pHc. 46). B rrepe.n.Hefi qacrn CKJiepa rrepexo.n.HT 
B II po3pa lfHYIO HeCKOJ!bKO BbIIIYKJIYIO poroByIO 060-
JIOtJKy. 

00 06eHM CTOpOH3M pOrOBOH 060JIO'IKH K CKJiepe 
rrpHJieralOT MbllllU:hI, CJiy}f{aru:He ,ll.Jl5I IIOBOpOTa rJia3a 
B pa3Hble CTOpOHbl. 

Oo.zr; CKJiepofi H3XO,ll.HTC5I COCy.ZI;HCTa51 060JIO'IK3, 
COCT051W:35I H3 KpOBeHOCHb!X cocy.zr;oB, IIHTalOW:HX rJia3. 
Crrepe.n.rr cocy.n.HcraH 060J10tJKa rrepexo.n.HT B peCHH'l
Hoe reJio H pa.n.y}f{HYIO 060J1oq1q. K peCHHtJHOMY 
Teny rrocpe.zr;CTBOM U:HHHOBhlX CB5130K npHKperrJieH 
xpyCTaJIHK, rrpHKpb!TblH crrepe.rr.rr pa,zr;y}f{HOH o60JI0lJKOf
c Kpyrn&rM orBepcrHeM - 3patJKOM. Xpycra.ru1K rrpeJ"' 
CT3BJI5IeT co6ofi rrpo3pal!HYIO .D.B05IKOBbIIlYKJIYIO JIHH3y. 
B&rnyKJIOCTb xpycraJIHKa MO}f{eT MeHHThCH rrocpe.n.
CTBOM MbllllU: peCHHlfHOro TeJia. 

OpocrpaHCTBO Me}!{.D.Y xpycraJJHKOM H porOBHU:etf 
33IIOJIHeHO rrp03pal!HOH )KHJl:KOCTbIO. OpocrpaHCTBO 
rro ,n:pyry10 cropoHy xpycraJIHKa (BHyrpeHHee npo
crpaHCTBO rJia3a) 33IIOJIHeHO rrp03pattHb!M Beru:ecTBOM, 
TaK H33bIBaeMhIM, creKJIOBHJl.Hb!M TeJIOM. 

K BHyTpeHHefi CTopoHe cocy.zr;11cTofi o6oJIOlJKH 
rrpHJieraer certJaTaH o6oJIOtJKa (c e T q a T Ka), npe.n.cra
BJimou..r:aSJ co6ofi pa3BeTBJieHHe 3prrreJihHoro HepBa, 
BXO,ll.HW:ero B rJia3 B Mecre, H33hIBaeMOM CJieIIhlM 
ITHTHOM. 

201.-5 Di..Bi,;fi,zUJI.,, ~ ASA 



Caem u 3peHIU' 93 
-------------- .. -·~-----

CeTtJaTKa, HMe10-

ru.aH CJIO)l{HOe MHOfO

CJIOHHOe CTpoeHHe, 

B O,ZI.HOM l13 CBOHX 

CJIOeB CO,II.ep)l{HT CBe

TO'-lYBC TB l1 Te JI L Hbl e 

aJJeMeHTbl ,II.BYX TH

noB, TaK H33bIB3eMbie 

TI3JIO'-IKH l1 KOJl-

6 o q K H. OaJJO'-lKH 11 

KOJIOO'-IKH pa3J!HlJa

IOTCH Me)l{.11.y co6oiI 

KaK TIO CBOeMy CTpo

eHHIO, TaK H TIO CH

cTeMe CBH3H c 3pH

TeJ!bHblM HepBOM. 

Oo,II. ,II.elicTBHeM 

CBeTa TipOHCXO,II.llT 

pa3,II.pa)l{eHHe CBeTO

tJYBCTBHTeJ!bHb!X 3Jle

MeHTOB r JJa3a, nepe-

p II C. 46 
Lb - UHHHOBble CB513Kn; R - paJly)Kttan 060· 
JI04Ka; L- xpycram-rn; P - 3paT.JoK; H -
poroBaH o6oJI04Ka; Vk - nepe)l.HHH KaMepa; 
G - creKJIOBH)l.Hoe nemecTBo; Lh - cK.11epa; 
A - cocy.n.HcraH o6oJI Qlrna; N - cert.IaTKa; 
S - 3pureJibHh1ii ttepn; SE - cJienoe nHrHo; 

F - ue1-npaJibHaH nMKa. 

.n.aBaeMoe 3pHTeJJbHb!M HepBOM B M03f ll Bbl3blB3IOlllee 

y qeJJOBeKa omyru.eeHe CBeTa. 0,ZI.HaKO naJJO'-lKH ll KOJl-

60lJKll BOcnpHHHMaIOT CBeT pa3JllllJHO: KOJJ60lJKll pear11c 

py10T Ha 60J1b11me HpKOCTH H Ha pa3JJlltJHe s IJ,BeTe, 

naJJOlJKH )Ke pa6oTaIOT TIPH MaJJblX HpKOCTHX l1 He OT

MelJaIOT pa3JllllJHH B IJ,BeTaX. B Bf!,II.Y 3T0f0 BCIO CH

CTeMy KOJIOOl!eK Ha3blB3IOT JI.He B H bl M an nap a T 0 M 

3peHHH, a CHCTeMy naJJOlJeK-cyMepelJHb!M 

an nap a To M. 

OaJ101JKH H KOJJOOtJKH eepaBHoMepHo pa3MemeHhl 

B ceTtJaTKe rJJa3a. B tJaCTHX ceTtJaTKH, y.11.aJJeHHhIX 

OT ueHrpa, KOJIOOlJeK IlOlJTH Her, 3.ll.eCb npeo6JJa.ll,aIOT 

naJ10lJKH. 4eM 6JJH)Ke K ueHrpy, TeM 6oJJbllie H 60J1Lwe 

cpe,II.H naJJotJeK IlOHBJJHeTCH KOJIOOlJeK; H, HaKOHeIJ,, 

HeJI.aJieKO OT CJ!enoro ITHTHa HMeeTCH He6oJJbWOH 
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yqacTOK ceTqaTKH, r.n:e rrpeo6Jia.n:aIOT KOJI6oqKH. 3TOT 

yqaCTOK, OKparneHHb!H B )KeJIThlti: l.(BeT, Ha3bIBaeTCH 

)KeJITblM IIHTHOM. B l.(eHTpe )KeJITOfO IIHTHa HMeeTCH 

yr Jiy6JieHHe - l.(eHTpaJibHaH HMKa, aarrOJIHeHHaH HCKJIIO

qHTeJibHO KOJI6oqKaMH. TaKHM o6pa30M, rrpH 6oJibll1HX 

HpKOCTHX B OCHOBHOM pa60T3IOT o6JiaCTH ceT4aTirn 

B6JIH3H )KeJITOrO IIHTH3 H caMoe )KeJITOe IIHTHO. flpH 

MaJihIX 5IpKOCTHX pa6oTaJOT o6JiaCTH ceTqaTKH, y.n:a

JieHHb!e OT l.(eHTpa, rrepmpepH4eCKHe yqaCTKH. 

Ha yqacTKe ceTqaTKH, Ha3brnaeMoM cJierrh!M IIHT

HOM, OTCJTCTBYIOT KaK II3JI04KH, TaK H KOJI604KH. 
EcJIH CBeT rrorra.n:aeT TOJihKO Ha CJierroe IIHTHO, TO 

rJia3 Ha Hero He pearHpyeT: qeJIOBeK He 3aMeqaeT cBeTa. 

flpol.(ecc 3pHTeJibHOfO BOCrrpHHTH5I 33KJII043eTCH 

B TOM, qTo CBeT OT rrpe.n:MeTOB, Haxo.n:m:l.(HXCH rrepe.n: 

rJia3oM, rrorra.n:aeT Ha por0By10 o6oJI04KY rJia3a, rrpo

xo.n:HT 4epe3 rrpo3pa4Hy10 ll<H.ll:KOCTb H xpycTaJIHK, 

rrpeJIOMJI5IeTCH HM, H Ha ceT43TI<e IIOJiyqaeTC5I .n:efI

CTBHTeJibHOe, o6paTHOe, yMeHbllleHHOe H306pa)KeHHe 

rrpe.n:MeTa. B MecTe o6pa3oBaHH5I H306pa)KeHHH Ha 

ceT4aTKe rrpOHCXO,l(HT pa3.n:pa)KeHHe CBeT04JBCTBH

TeJibHb!X aJieMeHTOB ceTqaTKH, rrepe.n:a10ru;eecH B M03f. 

XoTH H3o6pa)l{eHHe Ha ceTqaTKe rroJiyqaeTCH o6paT

HhIM, HO qeJIOBeK ITO rrpHBbl4Ke BOCIIpHHHMaeT ero 

pacrrOJIO)KeHHblM rrpaBHJlbHO. 

TaK I<aK rrpe.n:MeThI o6bI4HO Haxo.n:HTCH Ha pa3HhIX 

paCCT05IHHHX OT rJia3a, TO rrpH HeH3MeHHOM cpoI<yc

HOM paCCTOHHHH (CM.) xpycTaJIHKa H306pa)KeHH5I rro

JJy4aJIHCb 6hI Ha pa3Hb!X paCCTOHHHHX OT ceT4aTKH. 

Ho xpyCTaJIHK HMeeT B03MO)KHOCTh MeHHTh cBoIO BhI

rryKJJOCTb, a BMeCTe c TeM H ¢oKyCHOe paccTOHHIIe, 

npH rroMoru;H pecHH4HOro TeJJa. TaKHM o6pasoM, B 3a

BHCHMOCTH OT paccTOHHHH MeM.n:y rJia30M H paccMa

TpHBaeMblM rrpe,n:MeTOM, rJia3 TaK rrpHCrroca6JIHB3eT 

cBofi xpycTaJIHK, qTo H3o6pa)KeHHe BCHKHH pa3 rro
JiyqaeTCH Ha ceT4aTKe. 

20JS Di-9i.,fi.,:z.e,d., b-y ASA 
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CBeTOBOH tJYBCTBu:TeJibHOCTbIO rJiasa 
HaShlBaeTCH crroco6HOCTb rJiasa paSJIU:lJaTb B TeMHOTe 
rtpe.rr.enhHO MaJihre RpKOCTH. B :noM OTHOIIIeHHH mas 
HBJIHeTCH qpeSBb!lJaHHO tJYBCTBIITeJibHbIM arrrrapaTOM. 
HeKOTOpbre orrhIThl .rr.oKa3b!BaIOT, tJTO rnas ·MO}!<eT 
3aMeTHTb B ITOJIHOH TeMHOTe ITJiaM5! o6b!lJHOH CBelJH, 
Haxo.rr.scb OT Hee Ha paccTo5IHHH 27 KM. KoHetJHo, 
8TO BOSMO}!{HQ TOJ!bKO B TOM CJiyqae, ecnu: mas co
OTBeTCTBYIOIUHM o6pasoM rrpu:crroco6JieH K OKpy
}!{aIOIUeH era o6cTaHOBKe TeMHOTbI (cM. A.uarrTau;u:s). 

A.u arr Tau; He H: HasbrnaeTCH rrpu:crroco6Jierrne rJiasa 
K TeM HJIH HHbIM cBeTOBbIM ycnoBHHM. Bhrxo.n:H u:s 
TeMHOfO IIOMerueHH51 Ha HpKO OCBerueHHYIO yJiu:u;y, 
Mb! B TetJeHu:e HeKOTOporo speMeHU: c Tpy.rr.oM paSJIH
qaeM Haxo.usruu:ecs BOKpyr Hae rrpe.n:MeThr. 3aTeM 
r nas rroCTerreHHO rrp11crroco6JIHeTcH - a.rr.arrTu:pyeTcH -
!{ 60JibllIHM 5IpKOCTHM, qeJIOBeK HatrnHaeT Bee nyqwe 
11 nyqwe pasnu:tJaTb 0Kpy}!{a10ruu:e rrpe.n:MeThI, rroKa 
mas He .UOCTHrHeT TaKoro COCTOHHH51, Kor.ua YJIYtJWe
H!Ie paSJIHlJeHlrn rrpHOCTaHOBHTCH, CTpHCITOC06JieHHe 
r nasa K CBeT JJOMY OKpy}!{eHmo HaSbIBaeTCH c Be
T OB 0 H a.uarrTau;u:eH:. 

CTpHMepHo TO }!{e 6y.neT rrpo11cxo.rr.11Tb, ecJIH MS 
51pKO OCBerueHHOrO ITOMeruemrn -BOHTH B cna6o OCBe
rueHHOe. CHaqaJia B TeMHOM rroMeIUeHHH TPY.UHO 
lJTO-JIII60 pasJIHlJaTb, HO rrocTerreHHO rnas rrpHcrro
co6nHeTCH K 0Kpy}!{a10metl: oocTaHoBKe, 11 qeJioBeK 
HalJHHaeT pasJIHlJaTb HaXO.UHIUHeCH B IIOMeruemrn 
rrpe.n:MeThl: cHatJaJia 6onee KpyrrHhle H OTHOCHTeJihHO 
6onee cBeTJihre, saTeM MeHee Kpytrnhre H 60J1ee TeM
Hbre. CTpHcrroco6neHHe rnasa K TeMHOMY oKpy}!{eHHIO 
H3Sb!B3eTCH T e M H 0 B 0 ti: a .u a II Tau; !I e ti:. 

BpeMH, Heo6xo.rr.HMOe .rr.ns rroJIHoro rrpHcrroco6J1e
HHH rnasa K .U3HHOMY CBeTOBOMY pe}!{Wvly, pa3JI!IlJHO 
!I S3BHC!IT KaK OT TeX ycJIOBHH, B KOTOpb!X rJias Ha
XO.U!IJICH .no rrepexo.ua B HOBbIH pe}!{!IM, T3K !I OT cse-
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TOBblX ycJIOBHH caMoro HOBOro pe)f{HMa. 4eM 60Jibllle 

3TH .ll,Ba pe)f{HMa OTJrnqaIOTCH .rr.pyr OT .rr.pyra, TeM 

6oJibllle speMeHII rrpoil.rr.eT .rr.o saseplllemrn a.rr.arrTauttH 
r Jiasa. 

Kor~a rJias HaXO.ll.HTCH B cseTJJOM oKpy)f{eHHH, 

YYBCTBHTeJibHOCTb ero IIOHH)f{eHa., CTepeXO.ll,H B 60J1ee 

Te~rnoe OKpy)f{eHHe, YyBCTBHTeJibHOCTb rJiasa BOSpac

TaeT, rrpttYeM 3TO npOHCXO.ll,IfT oqeHb 6blCTp0 B rrep

Bble ceKyH.ll.bI u MHHYThI. TaK, HarrpttMep, B o.rr.HOM H3 

rrpose.rr.eHHhIX onhITOB YYBCTBHTeJJbHOCTb sa 30 ceK_ 

sospocJJa B 20 pas, B cJie.n:y10mue 31/ 2 MHH. - JIHillb 

B 4 pasa nponrn nepBoro aospacTaHHH. ]laJJee pocr 

qyBCTBHTeJJbHOCTH eme 6oJJee saMel{JJHeTCH, XOTH 

Ha6JIIO,ZI,aeTCH H Yepes 60-80 MHH., a B HeKOTOpbIX 

OfibITax 6bIJI OTMeYeH H 4epes 24 Yaca. 

Kor,ZI,a rJias Haxo.zi;HTCH B TeMHOM oKpymeHHH, qys

CTBHTeJibHOCTh ero IIOBbiilleHa, nprr nepexo.zi;e )Ke 

B cBeTJioe oKpy:lKeHHe yMeHbUiaeTCH. TaK, B o.zi;HoM 

11s rrpose.n:eHHbIX onhITOB qepes 30 ceK. npe6b1BaHHH 

B CBeTJIOM IIOMelll.eHHH 4YBCTBHTeJibHOCTb IIOHHSH

.'laCb B 17 pa3, qepes CJie.zi;y10mue 30 ceK. - B I, 7 pasa 

no OTHOilleHHIO K npe,ZI,hIAYlll.ett, qepes CJie.uy10ru,11e 

l1/2 MHH.-B 1,6 pasa, qepes CJJe.zi;yIOill.He 3 MHH.

Jllilllb B 1,25 pasa. JlaJJbllle 4YBCTBHTeJibHOCTb IIOHH

:lKaeTCH CTOJ!b Me,UJieHHO, 'ITO B 06bJ4HblX ycJIOBHHX 

3TO HSMeHeHne 4YBCTBHTeJibHOCTH He SaMeqaeTCH. 

]lJJH TeaTpaJJbHOH npaKTHKH MO:lKHO IIOJiaraTb, 

4TO CBeTOBaH a.zi;arrTauHH SaKaH4HB3eTCH B TeYeHHe 

1-1 1/2 MHH., a TeMHOBaH a.zi;arrTaunH - B TeYeHue 
2-3 MHH. 

Mo)f{HO yKa3aTb, B BH.n:e rrp11Mepa, Ha TaK Hasb1-

BaeMb1e ,,'lHCTbie nepeMeHw", TO ecTh rrepeMeHy 

.zi;eKopauuil rrpu OTKpbITOM sattaBece 11 BbIKJIIOYeHHOM 

B saJie u Ha cueHe ocBelll.eHHH. CaMo co6oti: noHHTHO, 

4TO fIOJIHOti: TeMHOTbl B 3TOM CJiytiae He )I;OCTHraeTCH, 

H spnTeJIH, a.zi;ann1pyHCb K TeMHOTe, IIOCTerreHHO Ha-
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4IIH3IOT pa3JIII43Tb npOIICXO,llJlmy10 Ha cueHe CMeHy 

,ZI.eKopaUIIH. 4To6bI 9Ta onepaU.HH 6bIJia 6oJJee "':!II

cToi1"' Heo6XO)l.IIMO ee npO,ZI.OJl:>KIITeJibHOCTb TIO B03MO:>K

HOCTII COKpaTHTb. KpoMe Toro "'lllCTbie nepeMeHbl" 6y

,ZI.YT 6oJiee "qIICTbIMII" TIOCJie 60JJblllllX 5l pKOCTeH Ha 

cue He, TIOCJie ")l.HeBHb!X" cueH, l!eM TIOCJie "H04Hb!X" cueH. 
Ko HT pa c To M Ha3hJBaeTcH pa3JIH4He B HpKOCTHX 

Me:>K,ZI.Y )l.BYM5l TIOBepxHOCTHMII HJIH MelK,ZI.Y Tipe,ZI.MeTOM 

HJIH ,ZI.eTaJibIO II cpOHOM, Ha KOTOpOM 9TOT Tipe,ZI.MeT HJIH 

,ZI.eTaJJb paccMaTpHBaIOTCH. KoHTpacT, xapaKTep113y10-

mIIil pa3JIH4IIe B HpKOCTHX, H33bJBaeTC5l 5I p K 0 c TH bl M 

B OTJIIl'lIIe OT UBeTOBoro KOHTpacTa, xapaKTepII3YIO· 

mero pa3JIII4He TIO uBeTy (cM. UBeTOBOH KOHTpaCT). 

EcJIII o6o3H34HTb HepaBHhle HpKocTII 4epe3 Bi H B2 

II TIPII 9TOM C'lIITaTb, 'ITO Bi 60Jihllle B 2 (Bi > B 2), 

To KOHTpacT K Bhlpa3IITCH cJie,ZI.y10mHM OTHOllleHIIeM: 

[31] 

TO eCTb KOHTpacT paBeH OTHOIIIeHIIIO pa3HOCTII HpKo

CTeH K 60JibllleH HpKOCTH. 

EcJIH HpKOCTII B1 H B2 paBHhI Me:>K,ZI.y co6oH: (Bi= 
= B2), To KOHTpacT paBeH HYJIIO (K = 0). EcJIH OJ(Ha 

11s HpKOCTeH paBHa 0 (eanpHMep, B2 = 0), TO KOH

TpacT paBeH e,ZI.IlHIIUe (K = 1). 3TO )I.Ba KpaHHilX CJiy-

4351, KOr,ZI.a KOHTpacT 5lBJIHeTC5l H3IlMeHblllHM Il H3Il-

60JiblllllM. Bee OCT3JlbHbie B03MO:>KHhle KOHTpaCTbI, 

CJie,ZI.OBaTeJibHO, 6y,ZI.yT paBHbl )l.OJI5IM e,ZI.HHilU.bl. 

EcJIIl Tipe,ZI.MeT Il cpoH Il M eIOT O,ZI.IlHaKoByIO oCBe

meHHOCTb, HO OTJIHqaIOTC5l Me:>K,ZI.Y co6oil: K09cpHUHeH

T3Mll oTpa)KeHHH Pi 11 p2 (np11 9TOM Pi 60Jibllle P2), 
TO KOHTpacT MO:>KeT 6b!Tb Bbipa:>KeH KaK OTHOIIIeHile 

pa3HOCTil K03cplIUHeHTOB OTpa:>KeHH5I K 60JibllleMy 

K09cpllU:IIeHTY 0Tpa:>KeHII5I: 

[32] 
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Brro.rrne rroHHTHO, LJTO lfeM 6oJibWe pa3JIHLJHe B Hp

KOCTHX Me)KJI.Y rrpe.rr.MeTOM H cpOHOM, Me}l{.rr.y Jl.BYMH 

rrpe.rr.MeTaMH, Me)KJI.Y Jl.BYMH ITOBepXHOCTHMH H T. ,II.., 

TO ecTb LJeM 60Jibllie Me)KJI.Y HHMH KOHTpacT, TeM 

JIYLJille OHH OTJIHlfIIMhI .rr.pyr OT .zrpyra. Hao6opoT, 

LJeM MeHbllie KOHTpacT, TeM Tpy.zrHee OHH OTJ!HlfHMbI 

.zrpyr OT .rr.pyra. Ha 6eJIOM aKpaHe LJepHoe ITHTHO 

OlfeHh xopowo 3aMeTHO, cepoe ITHTHO - ropa3,II.O 

xy}l{e, 6eJioe ITHTHO - ITOLJTH COBCeM He 3aMeTHO, 

a HHor.rr.a H rrpocTo He pa3JIHLJHMO. 

Ee.rm HY}l{HO rrocTOHHHO BhILI:eJIHTb o.rr.Horo BKTepa 

cpe.rr.11 BCeX npOLJHX, TO era CJie.rr.yeT O,II.eTh B O,II.e)KJI.y, 

CHJ!bHO OTJIHLJBIOllI.YIOCH OT Ol(e}l{,ll.bl rrpOLJHX ar<TepOB. 

Harrp11Mep, ecmi 60JiblliHHCTBO aKTepos HMeeT cepy10 

HJIH TeMHYIO O,II.e}l{ny, TO O,II.e}l{,II.y HBillero BKTepa 

HY}l{HO C,II.eJiaTb CBeTJIOH HJIH OLJeHb TeMHOH. D:pyrofi 
B03MO}l{Hb!H CJiyqafi Bbll(eJieHHH aKTepa 38KJIIOLJaeTCH 

B .n:orroJIHHTeJibHOM ocsem.emrn era npo}l{eKTopoM. 

l1Hor.rr.a )KeJiaTeJibHO o6paTHTh BHHMBHHe 3pHTeJiefi 

Ha KaKy10-JIH60 LJBCTb cueHhI, Ha rpyrrrry ai<Tepos 

H T. II.; TOr,II.a yMeHbllia!OT OCBem.eHHOCTb HB OCTaJib

HOH LJaCTH cueHhr, Ha .n:pyrnx aKTepax, a }l{eJiaTeJibHhrfi 

yLJaCTOK cueHb! CTaHOBHTCH BH,ll.Hb!M 6oJiee OTLJeTJIIIBO. 

B ElTHX cJiyLJaHx HCITOJib30BaHHSI KOHTpaCTa BeJIH· 

LJHHa ocsem.eHHOCTH HJIH HpKOCTH HrpaeT cpaBHII

TeJibHO He3HaLJHTeJibHYIO pOJib. 3To BHL(HO H3 Bbrpa

}l{eHHH KOHTpaCTa [31], Ky.rr.a BXOL(IH OTHOilleHrre 

HpKOCTefi. Harrp11Mep, ecJIH Ha cueHe co3,II.aHhI 6oJih· 

IllHe Hp!WCTH H KaKOH-JIH6o aKTep l(OIIOJIHHTeJibHO 

OCBerueH IIpO}l{eKTOpOM, TO OH 6y;:i:eT BH,II.eH MeHee 

peJihecpHO, LJeM ecJia 6hI_ aToro aKTepa OCBeTHTb Ha 

TeMHOfi cueHe, C031(aB Ha HeM 3HaLJHTeJibHO MeHblliHe 

OCBem.eHHOCTH, LJeM B rrepBOM CJiyqae. 

PaccMoTpHM erue cJie.rr.yrom.tte .rr.sa rrpHMepa. 
3pHTeJib l(OJI)KeH IIOJIYLjHTb BlJeLJaTJieHHe COJIHelf

HOro JI.HSI tta cuette. Co3,II.aTb Ha cuette CTOJib )Ke 
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60JJbUllie HpKOCTH, KaK 3TO HMeeT MeCTO B ,neHCTBH

TeJibHOCTH, TO eCTb, CKa)l{eM, He MeHee 20000 ./UC, 

MbI He MO)l{eM. Tor.ua npn6era10T K cJie,ny10rueMy. 

0cTaBJI5IIOT 3pHTeJibHbrH: 3aJI Ha HeCKOJibKO MHHYT 

B IIOJIHOH TeMHOTe, Bb!KJIIOq1rn, IIO B03MO)l{HOCTH, Bee 

HaXO.U5IIUHeC5I B 3aJie HCTOqH!iKH CBeTa (6e3yCJIOBHO 

.UOJI)l{Ha 6b1Tb BhlKmoqeHa paMna). TeM caMbIM 3pH

TeJin a.uanTHPYIOTCSI K TeMHOTe. 3aTeM BHeaarrno 
BKJIIOqaIOT Ha cueHe BCe HCTOqHHKH CBeTa H C03,UaIOT 

TeM caMb!M irnn60JiblliY!O B03M0)1{HYIO OCBerueHHOCTb 

(cKa)l<eM, HeCKOJibKO COT HJIH TblCHqy JIIOKC). 3THM 

coa.uaeTCSI IIOCJie,UOBaTeJibHbIH 5IpKOCTHb!H KOHTpacT' 

TO eCTb BHe3aIIHblH nepexon: OT TeMHOTbI K CBeTy, 

H 3pHTeJib IIOJiyqaeT BIJeqaTJieHHe 5IpKo OCBerueHHOA 

cueHbI. 

npyrofi npHMep- KOr.ua HY)l{HO C03,UaTb Ha cueHe 
BrreqaTJieHHe Hoqn. KoHeqHo, MO)l{HO 6h1JI0 6hr npocTo 

coan:arh MaJibie ocBerueHHOCTH Ha cu:eHe. Ho MbI 

,UOJI)l{Hhl npH 3TOM HMeTb B BH.Uy, qTO 3pHTeJib ,lI.OJI

)l{eH pa3JIH'-IaTb Ha cueHe aKTepoB, a oIJeHb qacTo 

(,Ua)l{e B HOqHb!X CUeHaX) H JIHUO aKTepa. CT03TOMY 

OCBerueHHOCTH Ha cueHe He MOryT 6bITb CJIHillKOM HH3-

Kl1MH (KaK 9TO HMeeT MeCTO B rrpnpo.ue), CKa)l<eM, .uern
Tble HJIH COTbie ,UOJIH JIIOKCa, HO ,UOJ!)l{Hbl 6bITb cpe,UHHX 

3HaqeHHH: HeCKOJ!bKO JIIOKC HJIH ,Ua)l{e eme 6oJiee Bb!CO

KHe. B 3TOM CJiyqae He Hy}l(HO npe,rr,BapHTeJibHO no

rpy)l{aTb 3pHTeJibHb!H saJI El TeMHOTy, HO cpasy ITOCJie 

BhIKJIIOqeHHH saJia OTKpbITb cu:eHy. Tor.ua rrepBoe Bne

•rnTJieHne, B BH.UY TIOCJie,UOBaTeJihHOrO 5IpKOCTHOro 

KOHTpacTa, 6y,neT TaKHM, qTO Ha cu:eHe HOqb, 3TO 

nepBoe BneqaTJieHHe OCTaHeTCH y 3pHTeJI5I, HO qepes 

HeCKOJibKO MHHYT TIOCJie a,narrTaUHH K cu:eHHqecKHM 

HpKOCT5IM 3pHTeJih y)l{e 6y,neT pa3JIHqaTh Ha cu:eHe 

BCe He06XO,UHMble n:eTaJIH. 
K 0 H T p a c TH 0 it q y B c TB HT e JI b H 0 c T b IO Ha-

3hlBaeTCSI crroco6HocTb rJiasa pasJinqaTb rrpn ,naHHhlX 
201..S D' i;fi,,z.e..o(, [,,A, ASA 7* '-'9 V::J 
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CBeTOBbJX ycJJOBHHX npe

,n:eJibHO M3Jlhle KOHTpa

CThI. KoHTpaCTHaH llYB

CTBHTeJihHOCTh rJJa3a Cl!H

TaeTCH reM 6oJJee BhICO

KOH, l!eM MeHhIIIHe KOHT

paCTbl rJJas crroco6eH pas

JIHl!HTh. KoHTpacrHafl llYB

CTBHTeJJbHOCTh IIOHIDKaeT

CH rrpH MaJTbIX HpKocrnx 

H rrpII Ol!eHb 60JiblIIIlX Hp

KOCTHX. B rrpe,n:eJiax Tex 

HpKOCTeH, KOTOpbie o6bJl!

HO HMe!OT MeCTO Ha cu:eHe, KOHTpacrHaH llYBCTBH

TeJihHOCTb r Jia3a MO}f{eT Cl!IITa Tb CH HeH3MeHHOH. 

yr Ji 0 Bbl M pa 3M e p 0 M fl p e .n: Me Ta H33h!BaeTCH 

yroJI Me}f{,n:y JIHHHHMH, rrpoBe,IJ,eHHblMH OT rJJasa 

K KpattHIIM TOl!KaM npe,n:MeTa (p11c. 47). HarrpHMep, 
Ha p11c. 47 yrnoBhlM pasMepoM 6yKBbI T rro sepr11-

KaJII1 51BJJHeTCH yroJI ~. ITO ropH30HT3JIH -yroJI a. 
06bJlIHO IIO,ll, yrJJOBhiM pasMepoM IIOHHMaeTCH HaHMeHh

IIIHH yroJI, TO ecTh Ha pHc. 47 yroJI a. YrJIOBOii pa3Mep 

xapaKTepH3yIOT l!3CTO OTHOUieHHeM H3HMeHhIIIero pa3-

Mepa d pasJIIfliaeMoro rrpe,IJ,MeTa K paccTOHHHIO ero 

,ZI;O fJI333 /. npH M3JlhIX pa3Mepax pa3JIIll!3eMOrO 
rrpe.n;Mera 3TO OTHOIIIeHHe rrpH6JIHmeHHO onpe.n;eJIHeT 

T3HreHC yrJIOBOrO pasMepa, TO eCTb: 

t ,...._, d 
ga ...:_i' [33] 

06bll!HO ,ZI;Jlfl rrpaKTHlleCKIIX CJiyqaeB 3TO Bblpa

merrne ,ZI;OCT3T0l!HO TOl!HO H, T3KilM o6pasoM, 3H3.H ero, 

MOlliHO H3HTII ITO Ta6JIIIU3M yroJI a. 
0 c T po To if s p e H H .H Ha3h!BaeTCH crroco6HocTb 

rJia3a pa3JIIll!3Tb rrpH ,ZJ;3HHblX CBeTOBhIX ycJIOBHflX 

rrpe.n;MeTbI ,n:eraJIH rrpe,n:eJibHO MaJihIX yrJIOBhIX pas-
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MepoB. 4eM MeHbllie yrnOBOH pa3Mep .n:eTaJIH, KOTO

PY!O crroco6en pa3JIHll1ITb rJia3, TeM Bhrrne CllllTaeTcH 

OCTpOTa 3peH1!5I. 

OcTpoTa 3peH11H 33B1ICHT OT Hp1<ocT11 pa3JI11qae

MOi1: .n:eTaJill, a TaK KaK stpKOCTb .n:aHHOH .n:eTaJIH, 

npe.n:MeTa 33B1ICHT OT OCBeill.eHHOCTll, TO 1l OCTpOTa 

3pemrn 33B1IC1IT OT C03.ll:3BaeMOH Ha rrpe.n:MeTe OCBe

rn.eHHOCTll. 4eM Bb!Ille OCBeill,eHHOCTb (HpKOCTb), TeM 

6oJibrne oCTpOTa 3peHHH, TeM 6oJiee MeJ1Irne .n;eTaJIH, 

no.n:po6HOCT1l rJia3 cnoco6eH pa3JIHllaTb. 

Cpe.n:Hrrit 4eJioBel!eCKrrit rna3 (HOpMaJ1bHb1it) cno

co6eH pa3Jili'IaTb .n:eTaJ111, npe.n:MeThI, yrnoBble pa3-

Mepb1 KOTOpblX He HHllie a= 1 ', TO eCTb OTHOWeHrre 
d d 
T He MeHee T = 0,00029. 

Hanp11Mep, sa.n:a.n:rrMcH ~eJibIO, 4T06hI spHTeJIH BH

.n:eJIH rJia3a a1<Tepa. DycTh pa3Mep rna3a paBeH np11· 

6JIH3HTeJibHO d = 1 CM= 0,01 .M. 3pHTeJib MOllieT 

pa3JIH411Tb rJia3 (KOHe4HO, npH COOTBeTCTBYIOill.llX 

OCBeTHTeJibHb!X ycJIOBlrnx), ecJIH OH H3XO.ll:HTCH OT 

Hero_Ha paCCTOHHHH He 6oJiee, 4eM 

d 
l= 0,00029 

0,01 34 5 
0,00029 - ' .u, 

TaK KaK B 3TOM cJiy4ae yrnoBoit pa3Mep rna3a pa

BeH a= 1' ( ~ =0,00029). 
0.n:HaKo .ll:JIH Toro, 4T06hI ystt,ll,eTh CTOJib MeJIKHe 

rrpe.n:MeThI, .ueTaJIH, rro.n:po6HOCTH, Hym:Ho co3.n:aTb co

oTseTcTBYIOW.He ocseTHTeJibHhie ycJIOBHH. Bo-nepBbIX, 

ocBeill.eHHOCTb .n:oJimHa 6bITb .n:ocTaT04HOi1:. Ecmr ocBe

rn.eHHOCTb M3Jia, TO 3p1neJ1b He CMOllieT pa3Jil1l!HTb 

rJia3a aKTepa He TOJibKO c paccT05IHHH 34,5 .M, HO H 

c ropa3.n:o MeHhrnero pacCTOHHHH. Bo·BTOpbIX, Bam
Heitrnee 3Ha4eHHe HMeeT KOHTpaCT Mem:11y pa3JI1l4a- . 

eMbIM npe.n:MeTOM, .n:eTaJibIO H cpOHOM, Ha KOTOpOM 
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OHfi paccMaTpHB3IOTC.H. 4eM 60JihIIIe KOHTpacT, TeM 

6oJiee MeJIKHe ,n:eTaJIH cnoco6eH paaJIHqHTh rJiaa HJIH 

TeM c 6oJ!hIIIero paccTOHHH.H OH YBHJl:HT ,n:aHHYIO 

,n:eTaJih. 

CTo3TOMy, HanpHMep, aKTepbI o6blqHo o6BOAHT 

rJiaaa TeMHOH KpaCKOH. C OAHOH CTOpOHbl 3TO nYBe

JIHqHBaeT" paaMep rJia3a, c Apyroii CTopoHhI coaAaer 
60JihIIIHH KOHTpacT Me)K,n:y rJia30M H OCT3J!hHOH no

BepxHOCThIO JIHua. c 3TOH )Ke ueJibIO 3KTepbl oqeHb 

ryCTO Kpac5IT ry6hI, TaK K3K npH MaJ!OM HX yrJIOBOM 

paaMepe H MaJIOM KOHTpacTe Me)KAY ry6aMH H KO)Kett 

J!HUa OHH IlJIOXO pa3JIH11HMhl .n:a)Ke c 6JIH3KOro pac

CT05IHHH. C aToif )Ke ueJibIO 11epHHTCH 6poBH. Optt11eM 

6pOBH o6b!11HO pHCYIOTC.H 3HaqHTeJibHO BbIIIIe HaA 

rJiaaaMH, 11eM ecTecTBeHHbie 6poBH. EcJIH 6h1 6poBH 

HapHCOBaTb 6JIH3KO K rJia3y, TO npoMe)KyTOK Me)KAY 

6pOB.HMH H rJia30M 6hIJI 6hI T3Koro MaJioro yrJIOBOrO 

paaMepa, 'ITO OH He 6hIJI 6bi pa3JIHqHM, H 3pHTeJIIO 

Ka3aJIOCb 6hI, qTO 6poBefi y aKTepa BOBCe HeT. 

Hy)KHO pa3Mep npoMe)KyTKa Me)KAY 6poBHMH 11 rna

aaMH 3H3qHTeJihHO yBeJIHqHTh, qTo6h! 6pOBH 6bJJIH 

OTAeJieHbl OT rJiaaa, He CJIHB3JIHCb c HHM. 

Do TOH )Ke npH11Jrne, HanpHMep, He.llb3.H Ha CUeHe 

CJIHIIIKOM CHJibHO Il0HHIK3Tb OCBerueHHOCTb, ecJIH 3pH

TeJih AOJI)KeH paaJIH113Th KaKne-Jrn6o AeTamr. B Ho11-

HOH cueHe nprrxo,n:HTC.H noACBeqHB3Th aKTepa,, TaK KaK 

1rna11e era ABH)KeHH5:!, a reM 6oJiee MHMHKa, ocTa
JIHCh 6bi He aaMeqeHHb!MH 3pHTeJieM. 

CJieAyeT He aa6hrnaTh TaK)l{e H Toro, qTo aprrTeJIH 

pa3MeruaIOTC.H Ha p33Hb!X paCCTO.HHHHX OT cueHbI, H3-

11HHa5:! c HeCKOJibKHX MeTpOB H KOH'la.H AeCHTKaMH 

MeTpOB. 003TOMy, eCJIH C03AaTb HeKOTopyIO OCBe

IUeHHOCTh Ha cueHe, AOCTaToqHyIO .l(JI5:! Toro, 11T06bi 

Heo6xo,n:HMhie AeTaJIH paaJIH'laJI ap1neJih 5 pHAa nap

repa, TO Heo6XOAHMO npoBepHTh, K3K 6yAeT BHAeTh 

rrpH aTOM 3pHTeJih 20 p5:!Aa naprepa HJIH 6aJIKOHa. 
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KoHeqHo, c oqeH& .naneKHX MecT apuTen& 6eccnopHo 

6y.neT Il0Jlb30B8TbC51 6HHOKJieM, HO T8K851 np0Bep1rn 

BH.UHMOCTH cueHbl c pa3JIJ1qHbIX MeCT 3pHTeJibHOro 

aana Heo6xo.n11Ma. 
TaKHM o6paaoM, .UJIH coa.naHHH 6narorrpmHHhIX 

ycnOBHH BH.UeHHH Ba:arny10 pOJih 11rpaeT He TOJlhKO 

o6pa30B8HHe .UOCTBTOqHo 60JibIIIHX KOHTpaCTOB, HO H 

C03.U8HHe Heo6XO.UHMbIX ocserueHHOCTeil, 06ecrreq11-

B310II1HX ycnoBHH pa3JIHqeHH51 OT.UeJibHbIX ,ZI,eTaneil. 

5IpKOCTHbie KOHTpaCTbl o6ecrreqHB810T o6ruee npe.!l

CT8BJieHtte 0 cueHe, 06pama10T BHHM8HHe 3pHTeJIH 
Ha OT.UeJibHh!e ee yqaCTKtt, a ,ZI,OCTaToqHaH OCBemeH

HOCTb 3THX yqaCTKOB .rr.enaeT B03MOJKHb!M pa3JI11qett11e 

no.rr.po6HOCTeil Ha HHX. 
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D;BETA 

5 e JI bl ti: [(Be T. Jl:HeBHOti: CBeT H CBeT o6biqHbIX 
JiaMII HaKamrnaHIUI Ha3bIBaeTC.H 6eJiblM CBeTOM HJIH 
CMeIIIaHHbIM, TaK KaK OH He HBJIHeTC.H O,ZI,HOpO,ZI,HbIM 
(CM.), a COCTOHT H3 CMecu pa3JUfqHbIX [(BeTOB. EcJIH 
B3flTb crreu:HaJibHblti npH6op, Ha3bIBaeMhlti: npH3MOti (CM.), 
H c O,ZI,HOti CTOpOHbl HarrpaBHTb Ha Hee J3KHH nyqoK 
6eJioro CBeTa, TO c .n.pyroli CTOrJOHbl CBeT Bblti:,ZJ,eT yme 
He 6eJihIM, HO pa3JIOJKeHHblM Ha ero COCTaBHble qacTH. 
Ecmi Bbillle.n.rrrnfl H3 npH3MbI cseT nepexsa TH Tb Ha 
6eJibiti: 3KpaH, TO Ha 3KpaHe 06pa3yeTCH pa3HO[(BeTHafl 
noJIOCKa, Ha3bIBaeMaH c n e KT po M. CxeMa cneKTpa 
6eJioro u:BeTa-nocJie,ZI,oBaTeJibHOe pacrroJioJKeHue scex 
BH,ZI,HMbIX qeJioseqeCKHM rJia30M [(BeTOB-rrpe.n.cTa
BJieHa Ha pHc. 48. KpaliHHMH u:seTaMH .HBJIHIOTC.H Kpac
Hhre H CHHHe. Bee ocTaJibHhie u:seTa pacnoJiaraIOTCH 
Mem.zr.y HHMM. Bcex u:seros-6ecKoHeqHoe MHomecTBO. 
4eJIOBeqeCKMti: rJia3 MOJKeT npH caMb!lC 6JiaronpMHT
HbIX ycJIOBMHX OTJIHqMTb .zr.pyr oT .zr.pyra JIHIIIh 100-200 
HJIM HeCKOJibKO 6oJiee crreKTpaJibHblX [(BeTOB. 

XapaKmepucmuKu u,aemoa 

Ha3BaHHH HMeIOT JIMlllb HeCKOJibKO u:seTos HJIM, 
BepHee, HeCKOJibKO o6JiacTerr, 6.llH3KO JieJKallJ;MX .zr.pyr 
K .zr.pyry u:seTOB. TaK, HanpHMep, OJJ;Ha H3 Kpati:HHX 
o6JiacTeil: crreKTpa Ha3bIBaeTcH KpacHoli, pH.II.OM c Heli
opaHmeBaSI o6JiaCTb, .zr.aJiee-meJiraa, 3eJieHa.H, CHHH.H. 
liHor.n.a .zr.eJIHT ar11 o6JiaCTH Ha npoMemyToqHhre H Ha-
3bIBaIOT HX COCTaBHblMH HMeHaMH, KaK TO: KpacH0-
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XapaKmepucmww u,semos 105 

opaH)l{eBaSI - MeJK.n:y KpaCHOH H opamKeBOHj )l{eJITO

opaH)l{eBaSI - Me)l{.rr.y opaHllieBOH H .>KeJITOil:; )l{eJIT0-

3eJieHaSI - Melli.ZI.Y )l{eJITOH H 3eJieHofi j CHHe-3eJieHaSI -

Me)K.lI.Y crrneii H 3eJieHott, tt T . .rr.. Ha3BaHttSI uBeToB 

5IBJISIIOTCH HeToqHblM orrpe.rr.eJieHtteM UBeTa, BO·rrepBbIX, 

IIOTOMy, lITO Ha3Bam1e OXBaTb!BaeT ueJiyIO 06JiaCTb, 

BO-BTOpbIX, IIOTOMy, IITO ,ZI.allie caMOe pa3rpami:qeHHe 

o6JiaCTeil: flBJISieTCSl rrptt6JIH3HTeJibHbIM. 0.ZI.Hli Jl!O,ZI.Ii 

Ha3bJBaIOT, HarrpHMep, CHHHe UBeTa, 6JIII3I<He K 3eJ1e

HblM, ern.e CHHil:MII, a .rr.pyrIIe y)l{e - 3eJieHb!MH, a Tpe

TbH-CIIHe-3eJieHblMH. 009TOMY Heo6XOJ1.HMO HMeTb 
TOIIHble 0603waqeHIISI UBeTOB. 

)lmI IIOJIHOH xapaKTepIICTHKH UBeT o603Ha11aeTCSI 

TpeMSI BeJ1Hq11HaMI1:: UBeTOBblM TOHOM, IIHCTOTOH UBeTa 

H SipKOCTbIO. CTepBbie .n.Be BeJIIIIIIIHbI SIBJISIIOTCSI Ka11e

CTBeHHbIMH xapaKTepHCTHKaMH, a TpeTbff-KOJIHqe

CTBeHHOfi. 

u Be T 0 Bbl M T 0 H 0 M Ha3bIBaeTCSI TO xapaKTep

HOe KaqecTBO, KOTOpoe OTJIHqaeT ,ZI.3HHblH UBeT OT 

6eJioro H ceporo. Ha3BaHHH uBeTOB-KpacHbiit, CHHHH 

H rrp. - SIBJISI!OTCSI rrpFI6JIH3HTeJibHblMH o603HaqeHHSIMH 

UBeTOBOro TOHa. 

ToqHoH: xapaKTepHcTHKOH UBeTOBoro TOHa SIBJIHeT

CH ,ZI.JIHHa BOJ!Hbl A (JiSIM6.rr.a), KOTopa51 Bblpa)l{aeTCSl 

B MHKpOHaX (p. - nMIO"), IiJIH MHJIJIHMHKpOHaX (Mp.). 
0.rr.ttH MHKpOH eCTb TblCSJqHaSI .llOJIH MHJIJIHMeTpa 

(1 p. = 0,001 MM). 0.ZI.HH MHJIJIHMHKpOH eCTb TblCSI1'.JHaH 

JI.OJI SI MHKpOHa (1 Aip. = 0,001 p.), HJIH MHJIJIHOHHaSI Jl.OJISI 

MHJIJIHMeTpa (1 Mp. = 0,000001 MM). 
Beeb BH.lI.HMblfi crreKTP JieJKHT a o6JiaCTH OT 400 

,no 700 .Mp. (pFic. 48). 3To, KOHeqHO, rrptt6JJII3HTeJibHO, 

TaK KaK HeKOTOpble Jl!O,ZI.Ii pa3JIHqaIOT uaeTa H MeHb

weH: Jl.JIHHbl BOJ!Hbl, HarrpttMep, 380 .Mp., H 60J1b11Ieil:, 

ttarrpttMep, .rr.o 730, 760 Mp.. CTpHHHTbie Ha3BaHHSI UBe

TOB rrpIIMepHO COOTBeTCTBYIOT CJJe.II.yIOill.liM .ll,JIHHaM 
BOJJH. 
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Ta6Au11a 2 

llmrna 
Haasam1e use1a 

JlJJHHa 

I 

Ha3B3HH e user a BOJJHbl B0,1Hbl 
... up. .Mp. 

760 KpailHnil KpaCHbiii 570 )KeJJTbltt 
685 KpaCHbltt 565 }KeJJro-aeJJeHb1n 
655 fpaHnua KpaCHoro n 530 3eJJEHbIH 

opamKesoro 490 CHHe-3eJJeHbitl 
610 OpaHlKeBbili 470 CHHHH 
575 30JJOTH CTO·lKeJITblll 430 y JlbTpaMapttHOBb!H 

I I 
400 CnHe-<jlnoJJeroab1tl 

TaKHM o6pa3oM, IJeM MeHhllle .U.JIHHa BOJJHbI, TeM 

6JIH:lKe U:BeT K eirneMy, IJeM 6oJJhllle .U.JJJrna BOJJHhI, TeM 

6JIHlKe U:BeT K KpaeHOMy. 

3a KOpOTKOBOJIHOBOH o6JJaeTb!O BH,ll.HMOfO erreKTpa, 

TO eeTb .u.aJJee 400 H 380 Mµ., Jie}!{l'fT HeBH,ll.HMa5I qaeTh 

crreKTpa~yJJbTpa¢HoJJeTOBa5I. 3a ,ll.JIHHHOBOJJHOBOH 

06JJaeTbIO BH,ll.liMOfO crreKTpa, TO eCTh ew,e ,ll.3Jlbllle 

72011740 Mp., TaKlKe JJelKHT HeBH,ll.HMa5I IJaCTb cneKTpa

HH¢paKpaCHa5I. 

0 .lI. H 0 p 0 .lI. H bl M H JI H M 0 H 0 x p 0 M a T H q e-

c K HM u: Be T 0 M Ha3bIBaeTe5I T3KOH IJ,BeT, KOTOpblH He 

HMeeT npHMeceif .n;pyrHx useTOB. HarrpHMep, KalK.U.hifi 
B OT.lI.eJJbHOCTH erreKTpaJibHhIH U:BeT 5IBJISieTC51 O,ll.HO

PO.U.HhIM. 
4 H c T 0 Ta u: Be Ta xapaKTepH3yeT HaJIHIJHe rrpH

Mec11 6eJioro K .u.aHHOMY crreKTpaJJbHOMy. 4HCTOTa p 
erreKTpaJibHOro U:BeTa, He riMeIOw,ero npHMecH 6eJioro 

11,seTa, pasHa 1 (p = 1). EeJIH K coeKTpaJJbHOMY useTy 
.n;o6aBHTb 6eJJbIH, TO IJHCTOTa TaKoro IJ,BeTa 6y.u.eT 

MeHbllle IJHCTOTbl crreKTpaJibHOro IJ,BeTa, MeHhllle 1. 
Jlo6aBJI5IH K erreKTpaJihHOMY Bee 60JJbllle H 60Jibllle 

6eJJoro, 6y.u.yT rroJiyIJaThC5I see 6oJiee 11 6oJJee 6Jie.lI.Hbie 
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XapaKmepucmil!rn u,Bemoa 107 

eMee11, IlOKa, HaKoHeu,, OHl1 He eTaHyT HeOTJil1q11Mbl OT 
6eJioro. 4rrcrnTa 6eJioro paBHa 0 (p = 0). TaK11M 06-
pasoM, Kam:,rr,hIH IJ,BeT' OT JI11qa10rn.11lieH OT eneKTpaJJb
HOfO H 6eJioro, 11MeeT IJl1eTOTY MeHbWYIO 1, HO 60JJb
IlIYIO 0. 

Op11Meeb 6eJIOf0 K cneKTpaJibHOMY IJ,BeTy 113MeHHeT 
Jil1llib ero qrreTOTy, HO He H3MeHHeT IJ,BeTOBOro TOHa. 
00!3TOMY BCHKaH CMeCb crreKTpaJibHOro IJ,BeTa c 6e
Jlb!M 11MeeT TOT m:e U.BeTOBOH TOH, qTo 11 cneKTpaJib
Hb!H u,BeT, a, cJieJI.oBaTeJihHO, onpeJI.eJrneTeH Toti m:e 
JI.JIHHOli BOJIHhI. UBeT, xapaKTeprrsyeMbifi t.. = 685 .Mp. 
rr p = l, ecTh KpacHhIH cneKTpaJibHhifi u,BeT. UBeT, 
xapaKTeprrsyeMbIH "--685 .uµ. 11 p = 0,5, ecTh TOT )f(e 
KpacHh!H; HO coJI.epm:am11ii: 50°/0 rrp11MeCH 6eJ1oro. 
UBeT, xa paKTep11syeMh1fi "- = 685 .Mµ. 11 p = 0,25, ecTh 
TOT )f(e KpaeHhIH:, HO coJI.epm:am11fi 75° / 0 6eJioro ( cMeeh 
rra 25°/0 cneKTpaJJbHOro rr 75°/0 6eJioro). 

U Be To Bo ii r pa cp 11 K. UBeTOBoli TOH 11 q11cTOTa 
U.BeTa ("- 11 p) KaIJecTBeHHO xapaKTeprrayIOT JIIo6otl 
IJ,BeT. no U.BeTOBOMY TORY Bee u,BeTa onpeJI.eJIHIOTCH 
TOH 11JIH HHOH JI.JJHHOH BOJ!Hbl B npoMem:yTKe OT A= 
= 400 .Mp. JI.O "- = 700 .Mµ.. Ka}l{JI.bJH u,BeT, KpOMe Toro, 
MO)f(eT HMeTb JII06y10 IJHCTOTy, Haq1rnaH c p = 1 11 
KOHIJaH p = 0. Bee MHOroo6pa3He IJ,BeTOB MOMeT 6b!Tb 
11so6pa)f(eHo Ha u,BeTOBOM rpaqnrne (pttc. 49). 

Kp1rnaH, orpaHHIJHBa10mafl rpacj:>HK (11so6pam:eHa 
)lUJ:pHOH Jll1Hl1efi), 5IBJI5IeTC5! MeCTOM, r.n.e IlOCJie)l.OBa
TeJ!bHO pacnoJiom:eHbI Bee cneKTpaJ1bHb1e U.BeTa. UeHTP 
rpacpnKa - TOIJKa B- noJ1om:eH11e 6eJ1oro. OCTaJibHoe 
npocTpaHCTBO rpacp11Ka, orpaH11qeHHOe Kp11BOfi cneK
TpaJibHb!X u,BeTOB 11 npHMOH KpaCflblU - CUfle-<ftuo.lle
moBblU, COJI.ep2Kl1T Bee OCTaJibHble B03M02KHble IJ,BeTa. 
no npHMbIM, coe,n.11H5I!Olll,l1M 6eJiyIO TOqKy B c orpa
Hl11J11B3IOlll,efi rpacpHK Kp11BOH, paCTIOJ!O)f(eHbl IJ,BeTa 
OAHoro 11 TOro )j{e U.BeTOBoro TOHa, HO pa3Jil11JHOH 
q11CTOTbl, np11qeM q11CTOTa U.BeTa p = 0 HaXOJI.HTCH 
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B TOqKe B, a qrrcToTa useTa p = 1 - B ToqKe nepe

ceqemrn npHMb!X c Kp11BOH cneKTpaJibHblX UBeTOB 

{r.n:e H OTMe'leHa ,UJIHHa BOJIHbl). npHMhie, COe,UH

H5l!OIIUle 6eJiyIO TOqKy B c Kprrsofi cneKTpaJibHhIX 

UBeTOB, pas.ueJieHbI Ha HeCKOJibKO 0Tpe3KOB, COOTBeT

CTBY!OIUHX pasJirrqHbIM sHaqeHHHM qHcTOThI useTa. 

ToqKH Ha 3THX: npHMhIX, o6osHaqaIOmrre o.n:Hy rr Ty 

)!(e qrrcToTy usen, coe.n:rrtteHhI Mem.n:y co6ofi Kprr

BhIMH. TaKHM o6pasoM, no 3THM KPHBhIM (1rno6pa

.)l{eHhI TOHKHMH JIHHH5lMH) pacnoJiomeHbI usern Bcex 

.n:mrn BOJIH O.ll:HOH H TOH me qrrcTOTbI, K3K H no 

-KpliBOH cneKTpaJibHblX UBeTOB, r.n:e tJHCTOTa UBeTa 

paBH8 J. 
5I p K 0 c Tb (cM.) 5lBJI5leTC5l KOJIHqecTBeHHOH xapaK

'TepHCTHKOH useTa. UseTa, KaqecTBeHHO o.n:rrHaKOBbie, 

TO eCTb 0.ll:HOfO H Toro JKe useTOBOfO TOHa H tJH· 

>CTOTbl UBeTa, HO pa3JIH'lHOH HpKOCTH, Bbl3b!B3!0T 

-coseprneHHO pa3JIHqHhre omymeHHH. TaK, ttanprrMep, 
6eJibIH, cepbIH H qepHbIH - 3TO Bee TOT me 6eJib!H, 

HO HMeIOmrrfi pasnrrqHyIO HpKOCTb. UseT, KOTOpbrfi 

Mb! xapaKTeprrsyeM nprr 60JiblIIHX HpKOCTHX meJITbIM, 

nprr MaJiblX 5IpKOCT5lX 6y,n:eT socrrpHHHM8TbC5l H8MH 

KaK KoprrqHeBhJfi. ToqHO TaK me pososwfi useT nprr 

M8JlblX HpKOCTHX 6y,n:eT K338TbC5l uBeTa 6opno, 11 T . .n:. 
A6coJIIOTHoe 3HaqeHue HpKOCTH sasucrrT KaK OT 

K03cflHUHeHTOB OTpa)l{eHHH HJlH nponycKaHHH TeJia, 

·TaK rr OT ocserueHHOCTH nosepxHocTrr. OcserueHHOCTb 

.nosepxHOCTH He nprrcyma CB0HCTB3M .n:aHHOro TeJia 
H 38BHCHT OT BHewmrx OCBeTHTeJibHblX ycJIOBHH, KO· 

TOpb!e MOfYT 6h!Tb CaMblMH pa3JIHqHb!MH. no3TOMY 

,llJI5l xapaKTepHCTHKH caMoro TeJia a6cOJIIOTHOe 3Ha

qeHrre HpKOCTH nprrMeHHTb Hey.n:o6Ho. L(JIH HpKOCTHOH 
xapak'.TepHCTHKH TeJia nOJih3YIOTC5l He a6cOJI!OTHb!M -

3HaqeHHeM HpKOCTH, a OTHOCHTeJihHbJM: .ll:JIH nosepx

HOCTeH-K03cjJHUHeHTOM OTpmKeHHH, a .ll:J!H npocseqrr

Ba!OWHX TeJI - K03cpHurreHTOM nponycKaHHH. 
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Kprrsofi cneKTpaJibHoro oTpameHrra 
(rr po rr y c Ka H rr a) Ha3bIBaeTC51 rpa¢>rrqernoe rr306pa
meHrre Koa¢>rrurreHTOB orpameHmI (rrporrycKaHH51) ,II.aH
HOH rrosepXHOCTH ( CBeTocpHJibTpa) OTHOCHTeJibHO Bcex 
uBeTOB coeKTpa. Ha rpa¢>rrKe prrc. 50 rro ropu30H
TaJJbHOI1 OCH OTJIOmeHbl )I.JIHHbl BOJIH useTOB crreKTpa,. 
a no BepTHK3JlbHOH 0CH- K03¢>rrurreHTbI rrponycKaHH51 
cBeTocprrJibTpa (HJJH K03qrnurreHTbI oTpamemrn Herrpo-

c 
100 

l 
! 

i 
I 

{l,00 QOQ 1./1.10 

3 }f( Op. lfp. 

I /~ I 
I 

I I 

I I 

~ 
J 

qBO 5?0 5/iO 600 Ii/Ill 690 7?0 

,l/flllHB 80//Hbl (Mfr') 

p ll c. 50 

3pa 4HbJX rroBepxttocTefi ). K prrBa51 rpa¢>rrKa rroKa3blBaeT 
H3MeHettrre K03¢>nuneHTa rrporrycKaHH51 B,II.OJib Beere 
cneKTpa. TaK, ttanp1rnep, Koa¢>m.1.rreHT rrponyc1<aHH5! 't 

,II.JI51 usern A= 640 Mp. paBeH 't = 0,92, a ,II.JJ51 useTa 
A= 480 .Mp. paBeH 't = 0. no o6rn.eMy xo,n:y KpHBOH 
crreKTpaJibHOro nporrycKaHH51 BH)I.HM, 4TO ,n:aHHblH cse
TO¢>HJibTp (CBeTOcpHJibTp KC 1 3aso,II.a I-BOC, CM. Ta6-
JI11uy 7) rrMeeT BbICOKMe Ko3¢>rrurreHTbI nporryrnamrn 
B KpacHOH o6JiaCTH crreKTpa, TIOHHMa!OUIMeC51 B meJI
TOH H paBHbie 0 B OCTaJibHblX 06JiaCT51X cneKTpa. f1o-
3TOMy HeTpy,II.HO npe.n:rroJJOMHTb, 4TO 6eJibIH CBeT TIOCJle 
rrpoxom,II.ettrr51 3Toro cseT0¢>11JibTpa rrpeo6paayeTcH BO 
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BCHKOM cJiy 1rne He B CHHHH HJIH se.'IeHbIM, HJIH )f{eJITbIH, 

a B KpaCHb!H HJIH, 6b!Tb MO}!{eT, B KpacHo-opaH)f{eBbifi. 

H a c bl Ill. e H Hoc Tb u Be Ta. EcJm MbI pasJIO)f{HM 

6eJibJH UBeT Ha COCTaBHbie qacTH, TO eCTb noJiyqHM 

cneKTP H nperJIH,ZI.lfMCH K HeMy, TO Mb! YBH,ZI.HM, qTo 

cneKTpaJibHhle UBeTa Ka)f{yTCH HaM HeCKOJibKO OTJIH4-

Hb!Mlf .n:pyr OT .n:pyra. IloCMOTpHM Ha KpaCHbJe HJIH 
CHHHe UBeTa. Mb! MO)f{eM c ysepeHHOCTbIO CKa3aTb, 

qTO B BTHX useTaX He'f npHMeCH 6eJioro: OHH H3M 

Ka)f{yTCH oqeHb ,, HaCbIIUeHHbIMH". EcJIH )f{e MbI no

CMOTPHM Ha m:eJITbltt, TO no cpaBHeHHIO c KpaCHb!M 

HJIH CHHlfM OH HaM noKa}!{eTCH MeHee ,,HaCbJIUeHHbIM"' 

KaK 6y.n:To B HeM eCTb npmv1ec& 6eJioro; H ecJI!f aTy 

rrpHMeCb y6paTb, TO OH MO)f{eT 6b!Tb erue 6oJiee "Ha
CbIIUeHHb!M". Ho aTo TOJibKO Ka)f{yrueecH HBJieHtte, 

BbI3bIBaeMoe csoii:CTBOM Haurero r;rasa. Ha caMoM .n:eJie 

B cneKTpaJibHOM )!{eJITOM HHKaKoti: rrpHMeCH 6eJioro 

HeT, H qHCTOTa (CM.) ero, Ta!{ )f{e K3K H KpacHoro If 

CHHero, p = 1. EcJIH rrprr.n:aTb K crre1<TpaJibHbIM Kpac

HoMy, CHHeMy H )f{eJITOMY pasHyro npnMeCb 6eJioro, 

TO H B BTOM cJiyqae )KeJIThlH H3M 6y.n:eT Ka3aTbCH Me

Hee HaCbIIUeHHb!M, 11eM KpaCHb!H HJIH CHHHH. 4eM 

60JibUie Mb! npH6aBJIHeM 6eJioro K cneKTpaJibHhIM, 

TeM MeHbIIIe HX qHCTOTa H TeM MeHbUie HX H3CbIIUeH

HOCTb. Ho yMeHbUieHtte HaCb!IUeHHOCTH rrpoecxo.n:eT 

HepaBHOMepHo no cneKTpy. EcJIH npe HeKOTopoii: npe
MeCH 6eJioro Mb! y)f{e )f{eJITblti: He MOllieM OTJIIiqHTb 

OT q!fCTO 6eJioro, XOTH q!fCTOTa p He paBHa 0, TO 

KpaCHb!H H CHHHH Mb! erue OTJIHqaeM. Ilp!i6aBJIHH erue 

'60Jiee 6eJioro, Mb!, H3KOHeU, He CMOllieM OTJilfqHTh OT 

6eJioro e elf Hero useTa, a KpacHbrti: see · erue OTJIH

qaeM. I1 JIHUib Tor.n:a nepecTaeM OTJIH113Tb KpaCHblH 

-OT 6eJioro, Kor.n:a B cMecH KpacHoro e 6eJioro noqTe 

100°/o 33HHMaeT 6eJib!H UBeT. 
3TO oqeHb B3)!{HOe HBJieHHe ,ZI.JIH TeaTpaJihHb!X pa

QOTHIIKOB. EcJIH cueHa ocserueHa 6eJib!M cseToM, TO 
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Jl)IH TOfO, IJT06b! 3pIITeJib noqyBCTBOBaJI KpaCHOTy, 

JJ.OCT3T04H3 cosepmeHHO He3H34HTeJibH3H ,n:o6aBKa 

KpaCHoro cseTa. 4To6hr noIJyscTsosaTb ceHesy, HY)l{HO 

ropas.n:o 60Jihme c1rnero cseTa. A IJT06hr no1JyBCTBOBaTb 

:2KeJITH3Hy,-eme 60Jihllie )l{eJITOrO CBeTa. (cho, O,UHaKO, 

'eme He BDOJIHe MO)l{eT CJIY)!<HTb pe11,enTOM AJIH Bb16opa 

qecJia OCBeTHTeJibHhlX npe6opoB,T3K K3K npHXO,UHTCH 

yqeThIBaTh K03cpH11,HeHT nponycKaHHH cseTocpHJibTpOB. 

CM. UseTHhie rpynnhl orneTineJibHhIX npe6opos). 

HachlmeHHOCTb 11,BeTa sasHCHT B sea4HTeJibHOit 

Mepe OT HpKOCTH. Ope M8Jlb!X HpKOCTHX, KOf.Zl:3 TOJlbKO 

H34HHaeTCH pa3JIH4eHHe 11,BeTOB (CM. ,[Leeseoe H cyMe

pe4HOe speeee), HX H3Cbllll,eHHOCTb npe,n:cT3BJIHeTC5I 

04eHh M3JlOH. c yseJIHIJeHHeM .HpKOCTH yseJIHIJHBaeTC.H 

M H3Chllll,eHHOCTh, H npH HeKOTOpb!X HpKOCTHX H3Chl

rn:eHHOCTb 6y,n:eT eae6oJihmett. BcJie,n: sa 3THM, npe 

JJ,aJihHeilmeM nOBhlmeHHH HpKOCTeii, H3CbII11.eHHOCTb 

BHOBh IlOHH)l{aeTCH, H 11,BeTa K3)l{YTC5I 6JieKJiblMH, K3K 

oy,n:TO K HHM IlO,UMemaH 6eJibIH. 

5IpKOCTH, npH KOTOpb!X ,UOCTHraeTCH HaH60Jiblll35I 

H3CbIIUeHHOCTh HeKOTOpb!X 11,BeTOB, npH6JIH3HTeJibHO 

yKasaHhl B Ta6Jirr11,e 3. 
Ta6Auu,a 3 

llirnHa 
Hatt60llbIIraH Hacbll.u:eHHOCTb 

U:BeTOB Jl.OCTHraeTCH rrp1i: 
BOl!Hbl Hassam1e u:sern 

I .Mp. HpKOCTH HpKOCTH 
.MC6 AK/6 (ac6) 

685 KpacHbIH 0,5 17 
610 0 paH}KeBbiit . . 0,6 20 
570 )f(el!TbIH . 2,9 90 
565 1Ke1no-se11eHbl il 3,2 100 
530 3e11eHblH 2.1 65 

I 470 CttHHH 0,15 5 I 



112 ll,sema 

TaK11M o6pasoM, AJIH noJ1ylJeH11H Ha1160J1hilleil: Ha

ChIUJ,eHHOCT11 Cl1Hl1X II KpaCHh!X UBeTOB IIX HpKOCTb 

JlOJl)l{Ha 6h1Th coBceM HeaHa lJIITeJihHOil:. B HeCKOJihKO 

pa3 60J1hllle AOJl)l{Ha 6bITh .HpKOCTh seJ1eHhIX u.seTos 

II Ha1160J1hllieH - HpKOCTh )l{eJITh!X U.BeTOB. 2ho 06-

CTOHTeJihCTBO cymecTBeHHO 11MeTb B BII.UY KaK np11 

ocsememrn rop1130HTa, TaK II np11 o6llI.eM ocBew,eHIIH 

cueHhI • 

.UH e B Hoe II c y Me p e q Hoe s p e H II e. Pa6oTa 

rJla3a B ,UHeBHOe BpeMH npoTeKaeT HH8lfe, lfeM B cy

MepelJHOe. Oco6eHHO peaKoe pasJ111lJIIe HaCTyrraeT, 

Kor .n:a 51 pKOCTb OKpym:aIOllJ.HX noaepxHOCTeH CHl1)1{8eTC5I 

.uo 06J1acT11 OKoJio 1 .llK/6 H HII)l{e. PaaHHUa c TOlJKH 

speHl151 pa60Thl CBeTOlJYBCTBHTeJlbHOrO annapaTa 3a

KJ110lJaeTC.SI B TOM, lJTO B .n:HeBHOe BpeMH, cpaKTIIlJeCKH 

y)l{e H8411H85I c 20-25 .llK/6, pa6oTaeT KOJ160lJKOBhlll 

(.n:HeBHoif) annapaT rna3a, a HalJ1rnaH c 1 .llK/6 11 

HII)l{e-B cyMep1rn- TI8JIOlJKOBblH (cyMepelJHb!H) arrna

paT rJ1aaa. B rrpe.n:eJiax 1-25 .llK/6 pa6oTaIOT o6a 

arrrrapaTa. KoJJ60lfKOBhIH annapaT o6Jia.n.aeT cnoco6-

HOCThIO pa3JIHlJ8Th U.BeTa; naJIOlJKOBhIH 3TOH crroco6-

HOCThIO He o6Jian.aeT. CToaToMy np11 HH3KIIX HpKOCTHX, 

B cyMepKax, Mb! JIH60 COBCeM He pa3Jil148eM, .1rn60 

OlJeHh nJioxo paaJ1HlJaeM u.seTa. CTp11 ctt11m:eH11H ocse

meHHOCTeil: r Jiaa ace xyJKe 11 xym.e HalJHHaeT pa3Jil1-

lfaTh u.seTa. CTpH aTOM rrpeJK.n.e Bcero yxyArnaeTCH 

pa3Jil1lJeHHe KpacHoro 11,BeTa, KOTOpb!H npH .ll.OCTa

TOlJHO HH3Kl:IX OCBellJ,eHHOCTHX Kam.eTCH HaM ym.e Cl1-

HeBaTo-cepb!M. CTp1:1 .uaJihHeil:llieM CHHm.eHHH HPKOCTe1'l 

TIOCTeneHHO npe.n:cTaBJIHIOTCH HaM cepb!Ml:I Bee OCT8Jlb

Hble 11,sern, 11 B ITOCJie.llHIOIO oqepe.n.b 11ClJe3aeT Cl1Hl1H 

u.seT. KoHelfHO, aTo np11 oCBellI.eH1111 11,BeTHhIX o6beK

TOB T8Kl1M 6eJ1h!M cBeToM, 1<aK .n.ttesHoti:. CseT J1aMTihI 

H8K8Jll1B8HHSI, no cpaBHeHl1!0 c .n:HeBHbIM, )l{eJITee. 

CToaTOMY 11 npH yMeHhmeH1111 ero SipKoCTH aTOT paa

pbIB HeCKOJihKO crJia)l{HBaeTCH, T8K KaK m.eJITOB8ThlfI 

201-S Di.fji.;fi,zul- b-1:j ASA 



C.MeUteHue l{Bemos 113 

IJ.BeT B CMerneHirn c CHHHM ll,aeT CHHHH, HO ym:e 6Jrnm:e 

K 3eJieHoif o6JiaCTH. EcJIH m:e, KaK OQbJIIHO, yMeHhrne

HHe 51pKOCTH ,llOCrnraeTC51 npH TIOHHm:eHHH HaTipHm:e

mrn Ha Jl3Mnax, TO eCTb y111eHbilleHHeM HaKaJia HX 

HHTH, TO nprr 3TOM nporrcxo,Ll,HT 0,Ll,HOBpeMeHHOe no

KpaCHeHHe cBeTa H Bcex OCBemaeMbIX 06beKTOB, H 

HClle3HOBem1e Bcex IJ.BeTOB. cpaKTHlleCKH npOHCXO,Ll,HT 

O,Ll,HOBpeMeHHO. 3TO Bbl3bJBaeT ReecTeCTBeHHOe, He

npHBblllHOe BflellaTJieHHe. 

C,11eUteHUe l{BemOB 

c M e Ille H H e M 11. B e T 0 B H33bJBaeTC5l 51BJieHHe o6-

pa30B3HH51 HOBOro IJ.BeTa nyTeM COCT3BJJeHH51 ero 113 

HeCKOJ!bKHX .rr.pyrrrx. 06pa30B3HHe HOBOfO IJ.BeTa nprr 

CMerneHHH 11.BeTOB B03MOMHO TIOTOMy, llTO rJia3 He 

pa3JJHllaeT B CMeCH OT,Ll,eJJbHbIX ee COCT3BJ15ll0111.HX, HO· 

BOCIIpHHmiaeT JIHillb pe3yJJhTHPYIOlll.HH IJ.BeT CMeCH. 
5eJJblH CBeT 51BJISieTC51 cMeCb!O 6oJJbillOro l!HCJ!a 

IJ.BeTOB, HO Mb! 3TY CMeCb BOCI1pHHHMaeM TO.llbKO K3K 

6eJJb!H IJ.BeT, a OT,Ll,e.llbHbIX COCT3BJl51!0111.HX IJ.BeTOB He,· 
pa3.11Htiae111. 

CMeCh cneKTpa.11bHOro 11.BeTa c 6eJJbJM HB.llHeTCH 

HOBbIM 11.BeTOM, B KOTOpOM Mhl He pa3.llHllaeM OT,Ll,eJJb

HO 6e.11oro H OTll,eJJbHO cneKTp3.11bHOro. 

JI106b1e cneKTpa.11bHhie ( o.rr.Hopo.rr.Hh1e) 11.BeTa 11oc.11e 

CMerneHH51 o6pa3yIOT HOBblll IJ.BeT, HO ym:e He O,Ll,HO

pO,Ll,HblH, a CJIOMHblH. JI106hre CJIO}KHble IJ.BeTa T3K}!{e 

MoryT 6hITb CMernaHhI H 01151Tb COCT3B51T HOBb!H IJ.BeT. 

Cn_eKTpaJJbHhre 11.BeTa H HX cMecH c 6eJJbJM cocTa

B.llSIIOT BCe MHOroo6pa3He 11.BeTOB. 003TOMY JJI060MY 

IJ.BeTy, CKO.llb yro.rr.Ho CJ!OlliHOro COCTaBa, 6y,n;eT TOllHO 

COOTBeTCTBOB3Tb HeKOTOpb!H cneKTpa.llbHblll ( O,Ll,HO

PO.llHb!H) IJ.BeT, cMernaHHhril B onpe.rr.e.11eHHOH nponop-
11.HH c 6eJJbIM. C.11e.rr.0BaTeJibHO, n106oif cJJO)l{HbIH 11.BeT 

MO:>KeT 6b!Tb TOllHO oxapaKTepH30B3H 3H3'1eHHSIMH 

AJIHHbl BOJIHbl (11.BeTOBbIM TOHOM) H llHCTOTbl IJ.BeTa. 

1-S D. i,fi,,zul /,,,,,, ASA 2f'rr f:OMO~ TeaTp. OCB·etlhemo 



114 IJ,aema 

pH C. 51 

CMernem1e useToB HMeeT 6onhrnoe npaKTHqecKoe 

3HaqeHHe • .UeHCTBHTeJihHO, eCJIH B3HTb )I.Ba 0)1.HOpO,ll.

HbIX Il,BeTa, HarrpHMep, KpaCHbIH H 3eJieHbIH, H CMeIIIH

Ba Tb HX B pa3HhIX nponopum1x, TO nonyqHM no use

TOBOMY TOHY BCe UBeTa, ne11rnrn:He MelKJ!Y HHMH B 

cneKTpe: lKeJIT0-3eJieHhie, lKeJIThie, opaHlKeBhie, KpacHo

opaHlKeBhie. EcJIH B3HTh ew:e CHHHH QBeT H cMeIIIH

BaTh ero c nepBblMH )l.BYMH H co BCeMH o6pa30BaH

HbIMH HMH CMeCHMH, TO nonyqf!M no ll,BeTOBOMY TOHY 

see B03MO)l{Hbie QBeTa. Dpas)l.a, MHOfHe Fl3 HFIX 6y )I.YT 

MaJIOH qf!CTOTbI. Do UBeTOBOMY rpacpHKY 9TO XOpOIIIO 

BFl)l.HO (pFic. 51). Usern, KOTOpb1e MoryT 6bITh nony-

201..s Di{Ji.,fi,,zUJI, ~ASA 



C.MeUleHue u,semos 115 

qeHbI B pe3yJibT3Te cMernemrn KpacHoro, 3eJieHoro H 
CHHero, Jiem:aT B o6Jiacnr rpacpHKa, orpaHIPieHHOH 
TpeyroJibHHKOM K3C. .UJIH Toro IJT06br pacrnHpHTb 
3TY o6JiaCTh, Heo6xO,llJIMO yseJIHIJHTb IJHCJIO cMellIH
BaeMbIX useToB. HarrpHMep, ecJIH AaMe B3HTh 11eTbI pe 
UBeTa,--KpaCHbIH, )f{eJITbIH, 3eJieHblH M CHHHH, --TO 
IIpH CMerneHHH IIOJIYIJMM ropa3AO 60Jiblllee pa3H006-
pa3He UBeTOB, o6JrnAaIOIUHX yMe 60JibllieH IJMCTOTOH, 
r:reM B rrpeAbIAYIUeM cJiyqae. 3TO BHAHO M3 UBeTOBOfO 
rpaqrn1<a, r Ae noJiyirneMbie rrpa cMemeHHH usern Jie
MaT B o6JiaCTH, orpaHHIJeHHOH IJeTbipexyroJibHHKOM 
K)f{31C. CTpa AaJibHeliIIIeM yseJia11eHHH 11acna cMernH
saeMblX UBeTOB, HarrpHMe~ AO 5 HJ!lf ~ MHOroo6pa3Me 
IIOJiy11aeMbIX UBeTOB erue 60Jibllle yseJIHIJHTCH. 

Oco6eHHO cyrueCTseHHO yseJiar:reHMe 11acJra CMe
urnsaeMbIX uBeTOB, KOrAa CMelllJIBaIOTCH He crreKTpaJib
Hble UBeTa, a U:BeTa c IJHCTOTOH, MeHbllleH 1 (p < 1). 
3To Kai< pa3 cny11aH, OTHOCHIUHHC.SI K cueHHlJeCKOMY 
ocsemeHHIO. 3AeCb MhI He HMeeM Aena co crreKTpaJib
HbIMH useTaMH, a c useTaMH 6oJiee HJIH MeHee pa36a
sneee1rMH 6eJibIM. noaTOMy rrpa cMerneHHH TaKHX 
UBeTOB BHOBb 06pa3yeMbJe UBeTa 6yAyT o6naAaTb 
t:fHCTOTOH MeHbIIIeH, qeM B CJ1y11ae CMerneHH.SI crreK
TpaJJbHbIX (OAHOPOAHblX) uBeTOB. MHoroo6pa3rre UBe
TOB, IIOJiyr:raeMbJX B pe3yJJ1TaTe Ta1<oro CMellleHH.SI, 
TaKm:e 6yAeT MeHblllHM. 3TO BH,ll;HO H3 UBeTOBOro 
rpacpaKa (pHc. 51), rAe TpeyroJibHHK KCJ-3Cl-CC3 
orpaHH'IHBaeT 06JiaCTb UBeTOB, IIOJiyqaeMbIX B pe3yJib
TaTe CMerneHHH Tpex He crreKTpaJibHb!X uBeTOB. 

TaKHM o6pa3oM, AJIH rroJiy'IeHHH Ha cueHe pa3HO· 
o6pa3HOro UBeTHOfO OCBerueHHH, He06XOAHMO HMeTb 
BO BCHKOM CJiyqae He MeHee Tpex pa3HOUBeTHbIX 
HCTO'.-JHHKOB CBeta. )KenaTeJibHO, OAHaKO, 3TO IJHCJIO 
ysenHIJHTh AO 4, a TeM 6onee AO 5. EcJIH Me Tpe-
6yeTCH rroJiyr:raTb 60JibIIIOe pa3Hoo6pa3rre AOCTaTOIJHO 

t:fHC.2.~i.si:~zy&t,ztR 1eJ9C;:!..~;,>a3HOUBeTHb!X HCTOt:fHHKOB 
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Jlfj !Jae ma 

CBeTa )J,OJDKHO 6bITb BO BCHKOM CJIY'-!3t:: He MeHee 5, 
a m:eJiaTeJibHO HMeTb H 60Jiblllee qHCJIO. c 3TOH ueJib!O, 

HanpHMep, )J,MI OCBelll,eHHH ropH30HTa, qucJIO CMewu

BaeMbIX UBeTOB 06bl"IHO He 6brnaeT MeHee 5, a He

peJJ,KO JI.OCTHraeT 7, 9 H JI.am:e 6oJiee. 
,U 0 n 0 JI H.H T e JI b H bl M H u B e Ta M H H33bIBa!OTC51 

TaKHe JI.Ba UBeTa, KOTOpbie npu CMernemrn B HeKOTO

poti nponopuu11 o6pa3yIOT 6eJibIH. 

Ka>K)l,OMY UBeTy COOTBeTcTByeT CB8H )l,OnOJIHHTeJib

Hb!H UBeT. B Ta6Jrnue 4 yKa3aHbI npu6JIH3HTeJibHO Ha-

3Bamrn HeKOTOpb!X AOITOJIHHTeJibHbIX QBeTOB. 

Oc1-10sttoii l\Ber 

KpaCHblH 
)!{eJITbJH 
)!{eJiro-seJieHbiii 
3eJieHb1li 
C1rne-seJieHblli 
C11H11li 
¢HOJieTOBblH (CHHe-qrno

JieTOBblH) 

Ta6AUl{a 4 

C11tte-seJieHblH 
¢110J1eroab1l1 lc11He-cpuo.1erosb1tl) 
OyprrypHbIH (KpacHo-cjJ110JieroBb1Hl 
OyprrypHb1i:'1 (KpaCHo-cjJ110J1erosb1i1) 
KpaCHbltt 
OpaHlKeBO-)KeJ1rb1fi 
)!{eJITbIH 

EcJIH JI.OITOJIHHTeJibHbie UBeTa cMewaHhI He B Toti: 

rrporropuH11, KOTopaH Heo6xoJI.11Ma .UJIH o6pa3oBaHHH 

6eJioro, TO UBeT TaKOH CMeCH HMeeT UBeTOBOH TOH 
0)1,HOfO H3 COCTaBJI5I!OIUHX, HO c qucTOTOH UBeTa BCer)l,a 

MeHblllei1, qeM qrrcTOTa COCTaBJI51!0lll,ero UBeTa. 

,IlonOJIHHTeJibHbie UBeTa rrpOCTO onpe)l,eJIH!OTC51 no 

UBeroBoMy rpaqnmy. ,IlorroJIHHTeJibHhIMH UBeT aMH 51 B

JIHIOTC51 QBeTa, Jie)!{aIQHe Ha rrpHMOH, rrpOXOJI.51IUeH qe

pe3 6eJ1y10 TOqKy B, no o6e CTOpOHhl OT 3TOH TOqKH 

20~~- J'~U-d~ b-y ASA 



C.ueweHue u,eemoB lli 

0 y p II y pH bl M II U Be Ta M H (KpaCHO-cpHOJieTO-

Bb!Mll) Ha3b!BaIOTCH UBeTa, IIOJiyqaIQlUHecH B pesyJib

TaTe CMerneHH5l KpaCHb!X UBeTOB C CHHHMH H cpHOJie

TOBb!MM (CHHe-cpHOJleTOBblMH). 3n1x UBeTOB B crreKTpe 

HeT, HO B rrpHpOll,e OHH cyiuecTByIOT. 

TaK KaK rryprrypHb!X UBeTOB B crreKTpe HeT, TO HX 

UBeTOBOH TOH He MOllieT 6b!Tb o603HaqeH KaKOH-JIH60 

HOBOH 1l.JlllHOfi BOJIHbI. DpHHHTO uBeToBofi TOH rryp

rrypHbIX uBeTOB o603HalJaTb ,ll)UIHOH BOJ!Hbl HX ,ll,OITOJI

HllTeJibHOro uaeTa, HO c arroCTpocpoM. HarrpIIMep, ,ZI,O

rroJIHHTeJibHhlM QBeTOM HeKoero rryprrypHOfO 5lBJIHeTC5l 

seJieHhIH ,ZI,JIHHOfi BOJIHhI A= 520 .Mp.. UBeToBofi TOH 

3Toro rryprrypHoro 6yJJ.eT o6osHaqeH: 'A= 520' Mp.. 
Ha UBeTOBOM rpacpHKe qHcThie rryprrypHbie QBeTa 

Jie)!{aT Ha rrpHMOfi KC (cM. pIIc. 51 11 cpaBHH c pHc. 49), 
a rryprrypHbie uBeTa c 'IHCTOTOH MeHbllie-fi e,ZI,HHHUbl -

B rrpocTpaHCTBe, orpaHHqeHHOM TpeyroJibHllKOM KBC. 
u Be T Te JI a HJIH, BepHee, UBeT OTpa}KeHHOfO HJIH 

rrporne,ZI,rnero CBeTa 3aBHCHT OT IIOfJIOIUaTeJibHOH crro

co6HOCTll TeJia H OT 11,BeTa rra,ZI,aromero Ha Hero cBeTa. 

UBeTHhie TeJia, Herrpospa'IHbie H rrpospaqHbie ( cse

TOcpHJibTpb1), 06JiaJ.J;aIOT CBOHCTBOM OTpa.>KaTb HJIH 

rrporrycKaTb rra.z.i;aromHfi Ha HHX CBeT HeO.llHHaKOBO 1l.Jl51 

Bcex ero COCTaBHb!X lJaCTefi. J1Hlllb COBeprneHHO 6eJibie 

ITOBepxHOCTH OTpa)!{aIOT IIOJIHOCTbIO rra.z.i;aIOIDHH Ha HHX 

CBeT, He3aBHCHMO OT ero UBeTa H OT ero COCTaBa. 

Brrpo'!eM, TaKHX rroBepxHocTefi B rrpHpo.z.i;e HeT, HO 

eCTb rrpH6JIH}KaIOIIJ.HeCH K HHM: cepHOKHCJ!b!H 6apHH, 

OKHcb Marmrn, rroaepxHOCTb cBe)!{ero cHera, cro.z.i;a )Ke 

MO)!{HO OTHeCTH H xopowy10 6eJiy10 6yMary, xopornee 

6eJioe II OJI OTHO, MeJI H T. ,ll,. 3TH IIOBepxHOCTH MO)!{HO 

cqHTaTb rrpaKTH'!eCKH 6eJibIMH noBepxHOCTHMH. EcJIH 

TaKyIO IIOBepXHOCTb OCBeTHTb 6eJiblM CBeTOM, TO OHa 
H 6y,ZI,eT KasaTbCH 6eJiofi, ecmr oCBeTHTb )KeJITbIM 

CBeTOM, TO OHa 6y,ZI,eT Ka3aTbC5! )!{eJITOfi, KpaCHbIM

KpacHofi, CHHHM-Clrnefi, TOqHO CJie.UyH UBeTy na,llaI0-

201..S Di.f)i.fi.,,ze,o/.; b-y ASA 
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-

CUHUli 

3e/18HbltJ 

J< aCHblU 

IJaema 

r.u;ero Ha Hee cBeTa. 

c OCTaJibHbIMH rro

BepxHOCTSJMH .n:eJIO 
o6cTOHT HHaqe. Ha

rrpHMep, CHHSJH rro

BepXHOCTb YOpomo 

OTpa)I{aeT CHHHH 

UBeT, ,n:OBOJibHO XO

pOlIIO 3eJieHhIH, 3Ha
qHTeJibHO xy)I{e )KeJI

Tb!H H COBCeM He OT

pa)I{aeT (rrOJIHOCTblO 

rrorJior.u;aeT) Kpac

HbIH. Ha pHc. 52 cxe

MaTHqecKH H306pa

)I{eHo OTpa)I{eHHe H 

rrorJior.u;eHHe CHHeil: 
pH c. 52 noBepXHOCTbIO rra-

.n:a!Oll{ero Ha Hee 6e

Jioro cBeTa (,n:JIH yrrpor.u;emrn rrpe.n:noJio)I{eHo, qTo 6eJihIH 

CBeT COCTOHT H3 qeTblpex COCTaBJIH!OI.IJ;HX: KpacHoro, 

)I{eJIToro, 3eJieHoro H CHHero). CHHHH rrosepxHOCTh, 

ocser.u;eHHaH 6eJiblM CBeTOM, Ka)I{eTCH CHHefi, TaK KaK 

B 60JiblIIOH CTerreHH OTpa)I{aeT CHHHH CBeT; MeHhlIIe 3e

JieHOro, er.u;e MeHhlIIe )l{eJITOfO H COBCeM He OTpa)I{aeT 

KpacHoro. CooTHomeHHe cocTaBJIHIOr.u;Hx useTos B oTpa

)I{eHHOil: CMeCH 6y.n:eT HHbIM, qeM y na.n:aIOr.u;e:H CMeCH, 

H noTOMY Ena rrosepxHOCTh y}Ke Ka)I{eTcH He 6eJioil:, 

a CH Heil:. EcJIH CHHIOIO ITOBepXHOCTb OCBeTHT b TOJibKO 

CHHHM cBeTOM, TO OHa, ecTeCTBeHHO, 6y,n:eT I<a3aTbC51 

CHHeIO. EcJIH ee OCBeTHTb SeJieHbIM, TO CHH515I ITOBepx

HOCTb 6y.n:eT Ka3aTbC51 3eJieHOH, TaK KaK B rra.n:aIOr.u;eM 

CBeTe CHHero He 6b!JIO. EcJIH )Ke CHHIOIO rrosepXHOCTb 

ocBeTHTb KpaCHblM CBeTOM, TO OHa 6y.n:eT K33aTbC51 

qepHOH, TBK KaK npaKTHqecKH Beeb KpaCHblH cBeT eIO 

nor Jior.u;aeTcH. 

20:1.S Di.9i.,fi,,zUJI, b-y ASA 



C.Memenue qBemoB 119 

B Ta6nHue 5 npH6nH3HTenbHO noKa3aHo,KaK H3Me
HHIOTCH UBeTa Tpex rpHMHposanbHb!X KpaCOK npH 
ocsemeHHH HX UBeTHblM CBeTOM, npowe.rr.rnHM qepe3 
CBeTOcplrnbTpb!. 

Ta6Auqa 5 

~ UBer nana1omero 
nypnypHbJil 

~ cs era 

~ (KpacHO- 3eJieHbifi KpaCHbIH 

Ha~aam1e cjJ110J1erosb1il) 

MHpOB3JlbHOH Kp3CKH 

06mttii TOH N2 3 l Kpoc'O-O.eo-1 Op••me~o- KpacHbiii, no-

JJeTOBblH, }KeJJTblH, BOJlbHO 60J!b-

6oJJbUiofi 

1

011eHb MaJJoi1 UIOH 'Ill-
(p030B3H) 'lllCTOTbl 'lllCTOTbl CTOTbl 

\ 
KpaCHbiii, no-

Kp.acHo-Ko-
KpaCHb11'1, 

BOJlbHO 60JJb-
p!!'!HeBblH, 

Cserno-KpacHaH lllOH 'Ill-
HOBOJJbHO M3JIOH 

60JJblllOH 'lllCTOTbl 
CTOTbl 

'll!CTOTbl 

\ 

<l>llOJiero-
Cllae-aeJJe-

CllH~ll 
BbJH, 60JJb-

HbIH, IlO'ITll '-IepHblH 
UIOH 

11epHblH 
lJllCTOTbl 

I 

CoBepweHHO rro.rr.o6HhIM :lKe o6pasoM H3~eHHeTcH 
useT npospalJHhIX Ten (cseTocp1rnhTpos). CxeMa rrpo
XO)l{.IT.eHH>f 6enoro CBeTa qepe3 CHHHH CBeTOtj)HnbTp 
rroKasaHa Ha pHc. 53a. CHHHH cseTocpunhTP rrporry
cKaeT noqTH nonHOCTb!O CHHIOIO COCTaBnHIOLUYIO 6enoro 
cseTa, nporrycKaeT (He3HaqHTenhHYIO .rr.onIO) seneHyIO 
H )l{enTyIO cocTaBAHIOIUHe, a TaK:lKe H KpacHyIO. B pe-
3ynhTaTe 6enwfI CBeT rrocne npoxo)l{.zr.eHHH qepe3 cH-

HH;_0_¥.i_s:r~i\itzUCl~yi~~CH CIIHHM. 
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pl! c. 53 

Ha 3TOM HBJiemrn OCHOBaHO TaK Ha3bIBaeMoe "Bbl

q 11TaH11 e" u. Be To B. Of!o 3aKJIJO<JaeTcH B TOM, <ITO 

CBeT IlOCJie,ZJ,OBaTeJibHO rrpOXO,Zl,11T qepe3 ,ZJ,Ba (11JIH He

CKOJlbKO) CBeToqHJJibTp0!3. Pe3yJibT11py10m11tl: u.BeT 6y
,ZJ,eT OTJil1IJaTbCH KaK OT rra.n;aJOlll.ero CBeTa, TaK 11 OT 

Toro, KaKl1M 6b! OH CTaJI IlOCJie rrpoXO)l{,Zl,eH!rn Ka)l{

,ZJ,Oro H3 cseToqHIJihTpos B OT,ZJ,eJihHOCT11. Ha p11c. 536 
2c&!l!:)tE~zU1~~.l A!f~XO)l{,Zl,emrn 6eJioro cseTa rrocJie-
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,ll,OBaTeJibHO qepe3 ,ll,Ba CBeTOcp!iJibTpa: CliHI:Iti: I:! Kpac

Hblti. KaK BI:I,ll,HO I:I3 cxeMbI, OKOH4aTeJibHO rrpoxo.ll,HT 

qepe3 o6a CBeTOcp!iJibTpa JlliWb KpaCHaH I:! Cl1H5l5l co

CT3BJI51IOlUlie 6eJIO['Q CBeTa, 06pa3y10w.11e rryprrypHblH 

(KpacHO-cp!iOJieTOBb!H) 11,BeT. 

IJ,aemoaoii KOHmpacm 

u Be T 0 Bbl M K 0 HT pa c T 0 M Ha3bJBaeTC5l pa3Jil1-

trne no uBeTy ,ll,Byx rrosepxHocTeti: 11JI11 rrpe.uMeTa 11 

cpoHa, Ha l<OTOpOM 3TOT rrpe,ll,MeT paccMaTp11BaeTC51. 

fJia3 He pa3JirrqaeT uBeTa, oqeHb 6JI!i3KI:Ie ,ll,pyr K 

,ll,pyry. yfa 6ecqPICJleHHOro qrrcJia 11,BeTOB rJI33 MO}f{eT 

pa3JIIfql1Tb Jllilllb 1000-1.500 11,BeTOB; H3 HI:IX 100-200 
no uaeTOBOMy TOHY (cM.), a ocTaJibHbie - no qrrCToTe 

uaeTa (cM.). Bee npoMe}f{yToqHbie BocrrpHHHMaIOTCH 

o.UI:IHaKOBbIMH c coce,I1,H11MH. B :noM cJJyqae uBeTosotl: 

KOHTpacT paBeH 0. 4eM ,ll,3Jlbllie OTCTOHT 11,BeTa ,ll,pyr 

OT ,ll,pyra B cneKTpe, TeM 60Jibllie UBeTOBOfi KOHT

paCT. )f(eJITbIH H opaH}f{eBbIH UBeTa B o6meM MaJIO 

KOHTpacT11pyIOT, Tor ,ll,3 K3K 3eJieHbIH H KpaCHb!H HJIH 

CHHHH H KpaCHblti: KOHTpaCTHPYIOT BeCbMa pe3KO 
,ll,pyr c ,ll,pyroM. 4eM 60JibWe qlfCTOTa 11,BeTa, TeM 

60Jibllle KOHrpacT Me}f{,ll,y 11,BeTaMli, H, Hao6opOT, c 

yMeHbllleHHeM qHCTOTbl 11,BeTa 11,BeTOBOH KOHTpacT 

yMeHbWaeTCH. 

UaeTosoti: KOHTpacT cymeCTByeT He TOJibKO Me)K.ll.Y 
!lBeraMit-,pa3JIHqHblX 11,BeTOBb!X TOHOB, HO H Me}f{,ll,y 

uaeraMH O.ll,Horo H Toro }f{e uBeTOBoro TOHa, HO pa3-
JIHqHoti: qHCTOTbl. 4eM 60Jibllie pa3H1111,a B '.HOM CJiyqae 

B qlfCTOTe UBeTOB, Tt'M 60JibWe Me}K.ll,y H11Ml1 11,BeTO

BOH KOHTpacT. 

UBeToBoti: KOHTpacT, KaK 11 HpKOCTHbifi (cM.), MO}f{eT 

6b!Tb c ycnexoM HCI10Jlb30B3H ,ll,JI5l BbI,UeJieHHH OT,ll,eJib

Hb!X yqacTKOB cueHbI, aKTepoB H T. II. HanprrMep, 

cpe.ll.H aKTepoB, o.ueT1>1x B cmrne, 3eJieHbie, cepb1e KO

CTIOMbI pe3KO 6)yJJ.eT BbI.ll,eJin:TbCH aKTep B )f{eJITOM HJIH 
20:1.S Di.9i.fi.,zW-~ ASA 
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KpacHoM nJiaTbe, KaK H B 11epHOM HJIH 6eJIOM. Cpe.n;H 

aKTepoB' Ol.(eTbIX B CHHIIe KOCTIOMhI M3JIOH 1llICTOTbI, 

pe3KO 6y.n;eT Bbil.(eJIHTbCH aKTep B CHHeM )l{e KOCTIOMe, 

HO 6oJihIIIo:it ttHCTOThl. Cpe.n;H aKTepoB, o.n;eThlX B ne

cTphre KOCTIOMbl, pe3KO 6y,n;eT Bbil.(eJIHTbCH aKTep B 

Ol.(HO:QBeTHOM KOCTIOMe H T. l.(. 

5IBJieHHe Ol.(HOBpeMeHHOro :QBeTOBOfO 

K 0 HT pa c Ta 33KJII01laeTCH B TOM, 1lTO ecJIH B IlOJie 

apemrn Ha6Jirol.(aTeJIH HaXOl.(HTCH KaKaH-JIH60 I.l;BeTH35I 

nosepXHOCTb, TO COCel.(HHe 6eJihle HJIH cepble (HJIH 

l.(aMe U:BeTHbie, HO M3JIOH 1llICTOTbI) nosepxHOCTH Ha-

6JIIOl.(aTeJib BocnpeMeT TaK m:e, KaK uBeTHbre. CTpH aTOM 

Ka)l{yru;aHCH OKpacKa 3THX cocel.(HHX IlOBepXHOCTeH 

6y.n;eT OTJIH1laTbC5I OT OKpaCKH coce.n:He:it :QBeTHOH IlO· 

BepxHOCTII. Kam:yru;IIHCH useT Ha 6eJio:it IIJIII cepo:it no

BepxHOCTH 6y,n;eT 6JIH30K K l.(OilOJIHHTeJibHOMY coce.n;He:it 

u;seTHO:it noBepxHOCTII. TaK, HanpIIMep, ecJIII uaeTHaH 

nosepxHOCTb CHHHH, TO Kam:yru;HHCH :QBeT 6y .n;eT opaH

)l{eBbIM, eCJIII nepaaH-)l{eJITaH, TO BTopaH-QJHOJieTOBaH. 

0.n;HOBpeMeHHhlH :QBeTOBOH KOHTpacT CKa3bIBaeTCH 

TeM CHJibHee, 1leM 60Jibllle HaCbIIUeHHOCTb :QBeTHOH 
rroaepxHOCTH. 

5IBJieHHe Ol.(HOBpeMeHHOfO :QBeTOBOfO KOHTpacTa 

ttepe.n;1rn B03HHKaeT e Ha cueHe, ecJie HeyMeJio BhI

noJIHeHo ocaeru;em1e. 

5I B JI e H He n 0 c JI e.n; 0 Ba Te JI b H 0 r 0 u Be TO-

B 0 r 0 K 0 HT pa c Ta 3aKJIIOqaeTCH B TOM, 1lTO 6eJia5I 

HJIH cepaH IlOBepXHOCTh Kam:eTCH OKpaIIIeHHOH, eCJIH 

npe.n;sapHTeJibHO Ha6JIIOl.(aTeJib paccMaTpHBaJI U:BeTHYIO 

nosepxHOCTb. B OTJIH1lHe OT 01.(HOBpeMeHHOfO KOHTpa

CTa 31.(eCb o6e rrosepXHOCTH HaXOl.(HTCH He 01.(HOBpeMeH

HO B ITOJie apeHHH, a paCCMaTp1rnaroTC5l IlOCJiel.(OBa

TeJibHO o.n;Ha aa ,n;pyrofi. KaK H np11 o.n;ttoapeMeHHOM 

KOHTpacTe, 6eJiaH HJIH cepaH IlOBepXHOCTb Ka)l{eTCH 

OKpaIIIeHHOH B :QBeT, 6JIH3KHH K l.(OIIOJIHHTeJihHOMY 

:QBeTHOH ITOBepXHOCTH. 

20JS Di.f)i..fi.,zUJl, b-y ASA 
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5IBJieHIIe IIOCJie)(OBaTeJibHOro KOHTpacTa BbipaMeHO 

TeM 6oJiee pe3KO, qeM 60JibUie HaCbl1UeHHOCTb IIpe,n;

BapHTeJibHO paccMaTpHBaeMOH UBeTHOH IIOBepxHOCTH. 

B cueHHqecKoii IIpaKTHKe cJie,n;yeT H36eraTb B03-

HHKHOBeHHH IIOCJieAOBaTeJibHOro KOHTpacTa. 

CueTolfl11.11i.TpLI 

c Be T 0 <P H JI b T p a M H B cueHHqecKOH IIpaKT.HKe 

H33bIBaIOTC5I TOHKHe CTeKJIHHHb!e HJIH IIJieHoqable IIpo-

3pa'!Hbie IIJiaCTliHbl, OKpaUieHHbie B TOT HJUI ,n;pyrotl: 

UBeT. 
CBeTocpHJibTpb1 IIpe,n;aa3Haqa10TcH B TeaTpe AJIH 

npH,ll.aHHH OKpaCKH H3Jiy'laeMOMY OCBenneJibHb!MH IIpH· 

6opaMH CBeTy. 
CBeTocpHJibTpbI MoryT 6hITh H3rOTOBJieHhI .H3 caMhIX 

pa3H006pa3Hb!X MaTepttaJIOB. B OCHOBHOM CBeTOcpHJibTpbl 

6bIBaIOT CTeKJIHHHbie, MeJiaTHHOBhie, aueTHJIUeJIJIIOJI03-

Hbie (HHOr,n;a Ha3bIBaeMbie ueJIJIOHOM). 

He,n;ocTaTKOM cTeKJIHHHbIX CBeTocpHJibTpoB HBJIHeTCH 

HX MaJiaH MexaHHqecKaH IIp04HOCTb. ,UJrn IIpe,n;ornpa

IUeHHH JIOIIaHHH CTeKJIHHHblX ceeTOcpHJibTpOB BCJie,ll.

CTBHe HarpeBa HX 06b1qHo pa3pe3aIOT Ha IIJiaCTHHKH 

urnpHHOH 30-40 MM. 0,n;HaKO OHH xopOUIH c T04KH 

3peHHH cBeTocTofiKOCTH. KpoMe Toro, OHH BIIOJIHe 
ITO)!{a po6e30IIaCHbl. . 

)KeJiaTHHOBble H aueTHJI[(eJIJIIOJI03Hhie cpHJI.bTpbl 
'laCTO 6b!BaIOT MaJIO CBeTOIIpoqHb!MH, HHOr,n;a ,,Bbrro

paIOIUHMH" 3a HeCKOJibKO riacos pa6oTbI. BIIporieM, 

npH npHMeHeHHH CBeTOCTOfiKHX KpaCHTeJietl: 3TOT He

,ll.OCTa TOK YHHqToMaeTCH, H Tor ,n;a HapaeHe co CBeTO

CTOHKOCTbIO OHH HMeIOT IIepe,n; CTeKJIHHHbIMH cpHJib· 

Tpa~rn erue H TO IIpeHMyruecTBO, qTo 5IBJI5IIOTC5I Mexa

HHt:JeCKH IIp04HbIMH. Oco6eHHO 3TO OTHOCHTCH K aue

Tl1JIUeJIJIIOJI03HblM cpHJibTpaM. 0.n;HaKO )KeJiaTHHOBbie 

cpHJibTpbl orieHb qacTO o6Jia,n;aroT TeM He,n;ocTaTKOM, 

riTo cpaBHHTeJibHO IIPH HeBbICOKHX TeMnepaTypax (,n;a)!{e 

201S Di.fji,fi,,ze,o/., ~ ASA 
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.rr.o 100° C) CIIJihHO .rr.ecpopMrrpyIOTC51: noHBJIHIOTCH ny-

3hiprr, KOpo6JieHrre 11 np. TaKtte cpttJibTphI 5!BJIHIOTC51 

npocTo Hero.rr.HhIMH. Ho H 3TOT He.rr.ocTaToK MOmHo 

ycTp3HHTh, TaK KaK pa3pa60TaH MeTO.II. l13fOTOBJieHH5l 

meJia THHOBbIX cpHJibTpOB' He II peTepneBa!Olll.HX HHKa

KOH .rr.ecpopMaU:HH .rr.am:e nptt TeMnepaType OKOJIO 240° c 
(pa6oTa A. H. Hai1MapKa B JlettttHrpa.rr.CKo:H TewrpaJis-

HOH Jia6opaTOp1m). '' 

HaKoHer~ cJie,nyeT yKa3aTh eme Ha TO, qTo meJia
TIIHOBh1e cpttJibTpbl, B 3aBIICHMOCTH OT H3fOTOBJieHII51 

H peuenTyphl, MOryT 6bITb ropIOqHMH. Ho COOTBeT

CTBYIOllJ.He peuernypa H H3fOTOBJieHtte ycTpaHHIOT 11 

3TOT He.rr.ocTaTOK. 
x a p a KT e pH c T HK a M H c B e T 0 <PH JI b T p 0 B 5lB

JIHIOTC51: 1) crreKTpaJibHa5l KpHBaH rrporrycKaHH5l, 2) UBe

TOBOH TOH H q11cT0Ta UBeTa, 3) K03cpHUHeHT rrpony

CKaHHH. 

CrreKTpaJibHaH KpttBaH rrponycKaHH51 5lBJIHeTc5l, BO· 

o6me rOBOpH, Bceo6beMJI!OllJ.eH xapaKTepHCTHKOH, no 

KOTopoii MoryT 6bITh 110.rr.cqHTaHhI ocTaJihHbie. Ho 

110Jib30B8HHe eIO .II.OBOJihHO 38Tpy.n:HHTeJihHO, a IlOTOMY 
Mb! yKa3bJBaeM Ha uee .II.JIH Toro, qTo6hI, 3HaKOM5!Cb 

co CBeTOcj;>HJibTp8MH TIO KaTaJiory, MO)KHO 6hIJIO co-

3II.aTb ce6e o6mee npe.rr.CTaBJieHHe o cBeTocj;>uJibTpe. 

DpttBO.LI:HM Ha puc. 54-56 JIHIIIh HeCKOJihKO cneK

TpaJihHhIX xapaKTepttCTHK JIJIH CTeKJIHHHb!X cpHJibTpOB 

H30Ca. KaK BHJLHM, KpacHhI:H cpHJibTp coaepIIIeHHO 

He rrponycKaeT HHKaKHX HHhIX Jiyqeii, KpOMe KpaCHbIX, 

opaH}!{eBO-KpacHbIX, rrpuqeM IIOCJie.II.HHX Kpatl:He MaJIO. 

C11H11e cpHJibTpbr, o.n:HaKo, nporrycKaIOT He TOJihKO cH

HHH CBeT, HO H KpaCHblll, rrprl'IeM HHOr.II.a .LI:OBOJibHO 

3HatU!TeJibHYIO .II.OJIIO. 0TcIO,n:a Il05lBJI5leTC5l HeKOTOpa5! 

KpaCHOTa CHHHX cpHJibTpOB, npH6JIII)H'.aiOl.ll,35l HX K nyp

nypHblM (KpaCHO-cpHOJieTOBhlM). 

)f{eJIThie cpIIJihTphI nporrycKaIOT noqTrr Bech cneKTp, 

.'IHIIIb HeCKOJ!bKO MeHhIIIe - CHHIOIO qaCTb. 3eJieHble 

20:JS Di,gi..;fi.,zul- b-y A$A 
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IP c. J )f(, Kp. 
WO 

~ 
~ 0,80 

i 
~ 0.50 
<:: 
i:. 
~ 0,1/0 

~ 
~0,20 
~ 

0 
400 HO 520 560 500 6110 880 720 

J/1711H8 80/lfibl ( MJl1) 

pH C. 54 

I/) c 3. )f{ Op 
1,00 

~ 0,80 

~ 
~ :!:; 0,6'0 
~ 

~ (1,'10 

~ 
~ 0.20 
~ 

o,oo400 11'10 '180 5?0 580 500 640 680 7?0 

./!flu Ha 80/lHbl ( Mf"') 

pH C. 55 

rrporrycK8IOT T8KlKe Beeb crreKTP c HeKOTOpblM IIOHH

m:eHHeM B Kparnoii qaCTH. 0,!I.H8KO HHOr,!I.a rrpony

CKaeTC51 ,!I.OBOJ!bHO 3HaqttTeJibH851 )l.OJI51 KpacHOfO CBeTa, 

H TOr,!I.a 3eJieHbie cpHJibTpbl rrp11.06peTaIOT Herrp!i51THblll 

"6yTblJIOqHb!H" ~BeT. 
201-S Di.si.;fi.,,zed.,. ~ ASA 
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Ha pIIc. 51 KpecTIIKaMH yKa3aHo noJioiKeHHe Ha 

QBeTOBOM rpaqmKe QBeTOB HeKOTOpb!X CBeTOQ:lHJJbTpOB 

I130C. KaK BHAHO, KpacHb1e Q:lHJibTpbI o6JiaAaIOT 6oJib

IIIOH qHcToToil: QBeTa, rroqTH paBHOH p = 1. 3HaqH

TeJibHO MeHbIUeH qHCTOTOH QBeTa o6JJa)I:aIOT 3eJieHhlH 

H CHHe-3eJieHh!H Q:lHJibTphl. 

c. 3 )f( /(,_ 

~ 0,90 

>?: 
~060 
~ 
~ 
~ 0,flO 

%; 

"" (§. 0.20 
"> 

~ 

'11/0 q8(l 5?0 580 500 5'10 580 720 
j/fl1JH8 80/!Hb/ ( H)U) 

pH C. 56 

BCIIOMHH8H, qTo BMecTe c TeM KpaCHb!e QBeTa BO

o6me o6Jia)I:aIOT 6oJibll10H H3CbimeHHOCTb!O (CM.), CTa

HOBHTCH HCHh!M, qTQ CBeTOBOH IIOTOK, H3JiyqaeMblH 

,,KpaCHh!MH" OCBeTHTeJibHbIMH npH6opaMH, )I:OJI)KeH 

6h!Tb MeHbille CBeTOBOro IIOTOKa, H3JiyqaeMoro OCBe

THTeJibHb!MH npII6opaMH ApyrHx QBeToB. 

Ba)KHeiirneit xa paKTepaCTHKOit HBJIHeTCH Ko3¢H

QHeHT rrponycKaHIIH. cho, IIOMHMO BCero IIpO'Iero, -

3KOHOMHqecKHH q>aKTOp. 4 eM MeHbllle K03Q:lHQIIeHT 
rrponycKaHHH, TeM 60Jibllle )I:OJI)KHa 6h!Tb ycTaHOBJieH

HaH MomHOCTb JiaMrr. Me)KAY TeM K03Q:lHQHeHT rrporry

cKaHmL 60JibIIII1HfJ:B8 ..C8eToQ:lHJibTpOB BeCbMa HeBbICOK. 
201S 0'1]\;fi,z.e.-0(, V:-:J A~A 
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B Ta6Jmue 6 rrprrne.n:eHbI K03cpHUHeHTbI rrporryCKa
HHH CTeKJIHHHb!X cpHJibTpOB l130C. 

Ta6Auqa 6 

Ha3eam1e usera 

KpaCHbtH .• 
KpaCHbIH .. 
OpaHlKeBb1!1 
)I{eJJTblll . . 
)I{ eJiro-3eJieH bl ll . 
3eneHbltt . 
C1rne-3eJJeHhIH 
CHHHH .. 
CHHHil: •. 
nypnypHb!tt 

201..S Dyi,fi,.z.e,o/., b-y ASA 

3aBO)J.CK3SI 

Map Ka 

KC-1 
KC-3 
OC-3 

)KC-7 
M3C-1 

3C-l 
C3C-2 

CC-2 
CC-3 
nc-1 

Ko3cjJHUHeHr I 
nponyCK3HHSI 
B CJIOe 2 .M.M 

0,155 
0,09 
0,105 
0,81 
0,30 
0,21 
0,28 
0,24 
0,024 
0,185 
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.JlaHnw 11ana.u1na1111n 

JlaMTibl HaKaJIHBaHlrn 5IBJI5!IOTC5! OCHOBHblMH HCT04-

HHK3MH CBeTa, npHMeH5!eMb!MH ,l(JI51 cu.emi'-IeCKOrO OCBe

meHH51 B CoBeTCIWM Cm03e. B repMeTHl!ecKo:H CTeK

JIHHHOti: KOJI6e yKperIJieHa HHTb HaKaJia, OT KOTOpott 

c.n.eJI3Hbl Bb!BO.ll,bl K 11.0KOJIIO JI3MIIbl .ll.J151 npttcoe.n1rne

Hl:!H K ElJleKTpH'-IeCKOH ceTH. 4epe3 HHTb JiaMIIbl npo

XO.ll,HT 3JieKTpH4eCKHH TOK, npH 3TOM HHTb H3K3JIH

BaeTC51 H H3JIY'-IaeT CBeT. HHTb Jl3MilbI H3fOTOBJI5!eTC51 

H3 BOJibcppaMOBOH npOBO.'IOKH, CBepHyTOH cmipaJibIO 

(pttc. 57a). BoJibcppaMoBaH HHTh, HaKaJieHuaH B B03-

.n.yxe, 6hICTpo paspywaeTCH, I103TOMY H3 KOJI6bl JiaMIIbl 

B03.ll.YX Bb!Ka'-IHBaeTC5!. 
Ha pHc. 58 rrpe.n.cTaBJieHa KOHCTPYKU.HH uopMaJJb

HOH JI3MI1bl HaKaJIHB3HH5!, c yKa3aHHeM OCHOBHblX .ne

TaJieti:. 
,,r a 3 0 n OJI H bl e" JI3MI1bl OTJIH'-IaIOTC5! OT 'III y C

T 0 TH bl x" JiaMrr TeM, '-ITO KOJI6a rrepBb!X HaIIOJIHeHa 

HHepTHbIM ra30M, a KOJI6a B TOpb!X -HH'-leM He HarroJI

HeHa (B Hett H3XO,l(HTC51 JIHillb COBepweHHO HH'-ITO.>KHOe 

KOJIH'-IeCTBO B03.ll.yxa, OCT3BUiefOC51 nOCJie OTK3'-IKH). 

I1HepTHbiti: ras He paspywaeT HaKaJieHHyro BOJibcppa

MOBYIO HHTb. Ko3cpHU.HeHT rroJiesHoro .rr.eti:CTBHH raso

IIOJIHbIX JiaMn npHMepHo B ll/2 pasa BbJIIIe, 4eM nycTOT

Hb!X. y nyCTOTHbIX JiaMII K03cpIIU.HeHT noJie::wioro .nefi:

CTBH5! paBeH OKOJIO 7%, y rasonOJIHbIX-10-12%. 

UBeT HsJiyqaeMoro rasonoJIHhIMH JiaMnaMH cBeTa 6oJiee 

2.01-5 D i,g i,fi.,z e,ol, ~ A$ A 
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6eJJblH, IJeM y rryCTOTHblX JJaMrr, y 

KoTophlx OH )l{eJJTee. KoJI6a ra3o

rroJJHhIX JJaMrr HarpeBa eTCH 3Ha • 

lJHTeJJbHO 60JJbrrie, IJeM KOJJ6a 

rrycTOTHb!X JiaMI1. fa30llOJIHb!MH 

H3fOTOBJIHIOTCH JiaM!lbl He CJJHill

KOM M3JJbIX MOIUHOCTeH, H31IHH351, 

rrpHMepHO, c 60 BmH Bbl Ille; JJaM!lbI 

MeHbllHIX MOIJJ.HOCTeH H3fOTOBJJ51-

IOTC51 rrycTOTHbJMH. 

XapaKTepHCTHKaMH 

JiaMrr HaKaJJHB3HH51 51BJJ51· 

a 

pH C. 57 

IO Tc 51: HOMHH3JlbHOe 3JJeKTpHLJeCKOe HarrpH)l{eHHe, Ha 

KOTOpoe pace 4HT3 Ha JI 3M na; MOllJ.HOClb JJ3Milbl; CBeTO-

BOit IlOTOK, H3Jiyqae-

l./acm11 Mhiii JJarvrnoii; cBeTO· 

1(01101J B351 OT.UaLJa H cpoK 
CJJy)l{6bJ. 

Cme1<110 Cfl1J/Jallb CB e TO B 0 H 0 T· 

!(p!OV!(/J 

'}--.j:LJ.---/-J/uHJa 

Medb----+-ll 

/.fOffO/lbHBJI 
Macm111<a 

JlamyHb 111111) 
J1Ce11eso -=::s:-----lf!iJKff/JU 

Tpem11111< k011ma1<m 

pH C. 58 
201..S Di-9i.;fi.,zui- b-y ASA 

9 B TIOMOlllb TeaTp. OCBenn eJIJO 

ii: a IJ e ii Ha3hrnaeTCH 

CBeTOBOH 110TOK (qH

CJJO JIIOMeHOB), rrpH

XO.U51IUHHC51 Hae,lI.HHH

uy MOIUHOCTH (O.UHH 

B3TT); HaIIpHMep, 10 
JJ!OMeHOB Ha BaTT. 

EcJJ1r HHTh JJaMnhI Ha~ 
K3JIHBaTb TOKOM 60-

JJee Bb!COKOfO HarrpH

)l{eHHH, qeM HOMH

H3JlbHblH, TO HHTb 

JI3Ml1bl 6y1I.eT H3K3· 

JJeHa 60JJhllle, IJeM 

HopMaJibHO. CBeTo

BaH OT.U3lJ3 JiaMI1bI B 

3TOM CJJyLJae 6y.neT 
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nOBb!l.UeHHOH, HO HHTb 6y.rr.eT 6bICTpee pa3pylliaTbCH, 

II cpoK CJiy)K6bl JiaMIIbl IIOHH3HTCH. 

c p 0 K c JI y )l{ 6 bl HOpMaJibHblX JiaMII paBeH 1000 qa

CBM ropeHHH. 4epe3 1000 qacOB ropeHHH CBeTOBOH 

IIOTOK JI BM II bl noHH)l{BeTCH HB 20 % nponrn Toro, KBKOH 

H3JiyqancH JiaMnoii: B Hat:IaJie ee aKCIIJIOaTau1rn. l1Hor.rr.a 

HY>KHO, tIT06b1 HpKOCTb HHTH 6hIJia 6oJibIIIe, qeM y 

HopMaJibHhIX JiaMII, cJie.rr.oBaTeJibHO, HY)l{HO nOBblCHTb 

CBeTOBYIO OT,II.aqy, .[lmI 9TOro H3f0TOBJIHIOT CIIeUI1BJib

Hble JiaMIIhl, y KOTOpblX HHTb y)l{e 3apaHee noCTaBJieHa 

TBKaH (TOHbI.Ile, qeM 06bI'IHO), ,II.JIH KOTOpblX HOpMBJib~ 
Hoe HBIIpH)l{emte B ropo,II.CKHX ceTHX 5IBJI5IeTCH IIOBbl· 

rueHHbIM. y TBKHX JIBMil CBeTOBBH OT,II.aqa BblIIIe, qeM 

y HOpMBJibHblX JIBMII, HO 38TO cpoK CJiy)l{6bI, TeCHO 
CBH3aHHblH co CBeTOBOH OT,II.aqeii, 3HB'IHTeJibHO HH)l{e: 

100~200 qacoB ropeHHH. 

Hop M a JI b H bl e JI a M II bl HMelOT IIIapoo6paaHyIO 

KOJI6y, HHTb HBKBJIB ycTBHOBJieHa B ueHTpe KOJI6bl B 

BH.II.e He3aMKHyToro KOJibUB. J13roTOBJIHeMb1e B CoBeT

CKOM Co103e HOpMaJibHb1e JiaMnbI Ha HaIIpH)l{eHHe 110, 

120 H 1278 (H3fOTOBJIHIOTCH TaK)l{e JIBMIIbI Ha 220 8 
H OTJIHqaIOTC5l IIOHH)l{eHHOH CBeTOBOH OT,II.at:Ieii:) H HX 

OCHOBHble xapaKTepHCTHKH npHBe,ZI.eHbl B Ta6JIHI!e 7. 

K p H B a H c B e T o p a c II p e .rr. e JI e H H H H o p M a JI b· 

H bl x JI a M II npM:Be,II.eHa HB pHc. 36: CIIJIOI.IlHOH JIHHHeii: 

)LJI5l JIBMil 500 em H Mettee, IIYHKTHPOM ,II.JIH JIBMII CBblI.Ile 

500 Bm. 06e KpHBble COOTBeTCTBYIOT H3JiyqeHHIO JiaM

noii: CBeTOBOfO IlOTOKB 1000 .ll.M (CM. OepecqeT CHJI 

CBeTa H OCBer.u.eHHOCTH IIpH IIepexo.rr.e OT JIBMII O,II.HOH 

MOI.IlHOCTH K JiaMIIBM .rr.pyroii: MOI.IlHOCTH). 

5 H c II Hp a JI b H bl e JI a M II bl OTJIHqaIOTCH OT HOp

MBJibHbIX JIBMII IIOBbJI.IleHHOH CBeTOBOH OT,II.aqeii: IIpH TOM 

)Ke cpoKe cJiy)K6b1. Eho .rr.ocTHraeTcH IIpHMeHeHHeM 

B JiaMne HHOH HHTH: BOJibcppaMOBBH IIpOBOJIOKa He 

omrn pa3, KBK y HOpMBJibHblX JIBMII (pHC. 57a), a 

.IT.Bam,II.bI (pttc. 576) CBepThrnaeTCH crrttpaJibIO •. Pac-

20JS Di,gi.;fi.,zeof., b-y ASA 
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IlOJIO}l{eHa HliTb B ueHTpe KOJI6bI B Bli,ZI.e 0Tpe3Ka 

npHMOH. 

T a61wu,a 7 

Cserosoii 
HanpRlKeHHe Morn:HoCTb 

JIOTOK 

----
B BT 

( 15 
25 
40 
60 

100 
100-120-127 150 

200 
300 
400 
500 
750 

l 1000 

DpO}l{eKTOpHbie H 

K H H 0 n p 0 e K u M 0 H H bl e 
JI a Mn bl (pHC. 59) OTJilf

ll3IOTC51 OT HOpM3JibHhIX 

JI3Mil 3H3l!lfTeJibHO IlOBhl

WeHHOH CBeTOBOH OT.n:a

llefi nprr IlOHH}l{eHHOM cpo

Ke cny}l{6hr (cM. CaeToBaH 

oT.n:aqa H CpoK cJiy)l{6b1). 

HMTb JiaMnhI pacnoJio)l{eHa 

B O,ZI.HOH (aepTHK3JibHOH) 

nJiocKocnr. KoJI6a JiaMnhr 

liMeeT UliJIHHJJ:pH4eCKYIO 

HJIH 6JIIT3KYIO K UMJIMH,ZI.

p 11qeCKoti: cpopMy. JlaMna 

201,qS Di..f)i.;fi,zul- b-y ASA 

.!lM 

124 
225 
380 
645 

1275 
2175 
3050 
4875 
6760 
8725 

13690 
19000 

CserosaH CpoK 

OT.IJ.a'la cnylK6bI 

.!lMjBT, 1!aCbl 

8,25 \ 
9,00 
9,50 

10,75 
12,75 
14,50 

~ 1000 15,25 
16,25 
16,90 
17,45 
18,25 
19,00 I 

p HC. 59 
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pH C. 60 

HcmottHUKU ceema 

)l,OJDKHa 3KCITJIOa THpo

BaTbCH B Be pTHKaJibHOM 

rroJIO)!{eHHH. BoBCHKOM 

c.r1y1rne HaKJIOH JiaMITbl 

BO BpeMH ropeHH51 )l,O

rrycKaeTC5! He 6oJiee, 

qeM Ha 15° OT BepTH

K3JlbHOH OCH, HHa'-le 

JiaMrra 6b!CTpo rrepero

paeT. HeKoTOpb1e r13ro

TOBJIHeMhle B CoseT

CKOM Coro3e rrpmKeK

TOpHbJe H KHHOrrpoeK

UHOHHhle JiaMIThl Ha 

HarrpH)!{eHHe 110 8 (H3-

roTOBJI51IOTC51HHa 220s) 
H HX OCHOBHbie xapaK

TepHCTHKH yKa3aHw B 

T36JIHUe 8. 
K p H B a 51 c B e T o p a c rr p e)], e JI e H H 51 rr p o e K

u H 0 H H bl x JiaMrr (cBeTOBOH ITOTOK 1000 .ll.M) rrpHBe

)l,eHa Ha pnc. 60. 
Ta6.11mw 8 

I 
.. 

I Ha npHlKemie Mow.HOCTb 
Cserosofi CseTosaH CpoK 

fl OTO!{ OT.LJ:3'l3 CJJy)!{6bJ 

~------------
8 Bm .llM .llMjBm 'lilCbl 

3001 6450 21,5 50 
500 10500 21,0 100 

110 750 1 17350 23,0 30 
1000 22200 22,2 100 
1500 34500 23,0 100 
2000 47400 23,7 100 

I I 
3000 72300 24,l 100 

i K1rnonpoeK.l\HOHHal! JJaMrra. 

201..S Di.-Bi;fi,ze,o/., b-y ASA 



Jla.Atnbt HaJCaAUBaHUfl 

JI a M II bl c II e

uH a JI b H bI e npeJJ.

Ha3HaqaIOTC51 JJ,JI51 

pa3JIHqHhrx cneurr

aJihHhIX ueJiefi: Ha-

rrprrMep, aBTOM0-

6HJibHbie, )KeJie3-

J5 0 
0 

0 

0 

0 

0 

0 

0 

80 

50 

?O 

~ 

t-; 
Ii 

' 

' 
: J 
' /, ' 
IJ ·-'"' 

""e - -;L> :-,; ' 

~% 1%1/V-• can t<a 10 :..-.:6 \ 

r{ LI~~~+ ~' c•j ~otJJ, o
1 ~m~ 'J ... a.P oU. ' 

-_.d:::..:P""~~e'' be'j f~ 

j 
I/ 

I I 

v 
I , 
, 

~ 

.:" -

'----'-

--

733 

JSD 
ND 

J?O 

JOO~ 
?80 ~ 
?50 ~ 
m~ 
l?D ~ 
?DO~ 
180 ~ 

IQ'O ~ 
t•o ~ 
l?O~ 
100 <5 

80 ~ 
60 ~ 
'10 ~ 
20 c'.}. 

0 

HOJJ.OpOJKHhre, KO

TeJibHbie H rrp. B 
qacTHOCTH, cpe.uH 

crreuHaJibHbIX JiaMn 

HMe!OTC51 JiaMribl Ha 

MaJioe aarrp51JKe

Hrre: 36, 24, 12, 6, 
4 8 H .upyrHe, KO

TOpble MoryT 6b!Tb 

B HHbIX cJiyqaHX 

HCIIOJib30BaHbI H 

na cueHe. J1aMnhr 

0 20 qo 50 80 100 120 NO 

llallpilJICfHUf f § llfO/IFlffaI or #OfNJ//bllO<o) 

Ha MaJioe • HanpH· Puc. 61 
JKeHHe IIHTa!OTC51 

OT ropO,UCKOH ceTH qepe3 COOTBeTCTBYIOIUHe Tpanc

¢opMaTopb1 HJIH OT aKKYMYJI51TOpOB. 
I1 3M e He H He Ha II p 51 )Ke H H 51 Ha JI a M II e CKa3bl· 

BaeTC51 H Ha BeJIHqHHe IIOTpe6JI51eMOH JJaMIIOH MOIUHOCTH 

H Ha BeJJHqHHe H3JiyqaeMoro eIO CBeTOBOrO IIOTOKa. 

l13MeHeHHe HaIIpmKeHHH Ha JiaMIIe H3Mem1eT CHJIY TOKa 

B ueIIH JlaMIIbI, TeMIIepaTypy HHTH, ~no B CBO!O oqe

pe.11,b H3MemieT COIIpOTHBJieHHe HHTH JJ3MIIbI. c yBeJIH

qeHHeM Ha np51JKeHHH yseJIHq1rnaIOTC5I: CH JI a TO Ka H 

corrpoTHBJieH11e HHTlf, CJJe,UOBaTeJibHO, MOlll.HOCTb JJaMribl 

H CBeTOBa51 OT,naqa, BMeCTe c TeM yMeHbll!aeTCH cpoK 

CJiyJK6b1 JiaM.ribI. Ha pHc. 61 rrpe.ucTaBJI eH rpa¢HK H3-

MeHeHH51 yKa3aHHbIX Benrrq1rn rrpH H3MeHeHHH Harrp51· 

JKemrn Ha JiaMrre. 

0.uHoBpeMeHHO rrpoHCXOAHT H'3MeHeHHe UBeTHOCTH 

20JS Di.8i;fi,zui- b-y ASA 
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H3JiyqaeMoro JiaM nofi CBe-u Ta. 4eM BhIIIIe HarrpH.>Ke

HHe, TeM 60Jihllle HaKaJIH

BaeTC51 HHTb, TeM 6mrn<e 

(j UBeTHOCTb H3JiyqaeMoro CBe-

Ta K TOMy, KOTOpbIH Mb! 

cqHTaeM 3a 6eJibIH: K ;:r:HeB

HOMY CBeTy. Ho JJ:a}Ke rrpH 
3HaqHTeJibHOM rrepeKaJie HH---

i TH JiaMITbl H3JiyqaeMh!H CBeT 

OCTaeTCH 3HaqineJibHO .>KeJI-

p H c. 62 Tee ,,6eJioro" CBeTa, TaK KaK 

TeMrrepaTypa HHTH OCTaeTC'H 

Bee .>Ke Ha HeCKOJibKO Th!C.51'-! 

rpa.n:ycoB MeHee TeMrrepaTyphI HCTOqHHKa ,,6eJioro" 

CBeTa - COJIHUa. IlpH ITOHH.>Kemrn Harrp.51.>KeHHH HaKaJI 

HHTH yMeHblllaeTCH, H UBeT H3JiyqaeMoro cBeTa rrpH

o6peTaeT Bee 6oJiee .>KeJIThIH OTTeHoK, rrepexo.n:m.uHfi 

B KpaCHhifi. TaKHM o6pa30M, rrpHMem1eMaH .B cueHHqe

CKOi1 rrpaKTHKe peryJrnpOBKa OCBerneHHOCTH Ha cueHe 

H3MeHeHHeM HarrpH.>KeHH51 Ha JiaMrrax peocTaTaMH HJIH 

aBTOTpaHC~OpMaTopaMH o6Jia;:r:aeT TeM He;:r:ocTaTKOM, 
qTO BMeCTe c yMeHhllleHHeM ocBerneHHOCTH CBeT Ha 

cueHe, a TaK}Ke H ocaerneHHhle npe.n:MeThI rrpHo6peTaIOT 
}KeJITOBaTO-KpaCHOBa Th!H OTTeHOK. 

u 0 K 0 JI b JI a M I1 hi Ha Ka JI H Ba H H H CJIY}KHT JJ:JIH 

BKJIIOqeHHH JiaMIThl B 3JieKTPHIJeCKYIO CeTb, .ll:JISI qero 

OH BBHHLJHBaeTCH (HJIH BCTaBJIHeTcH) B rraTpoH. Uo

KOJIH H rraTpOHbI H3fOTOBJI51IOTC51 .ll:BYX THIIOB: 3.lJ:HC
COHOBCKHe - c Hape3KOH (pHC. 62a) H CBaHOBCKHe- co 

lllTH~TaMH (pHC. 626). IlocJie;:r:HHe 6bIBaIOT O.ll:HO- H 

.ll:BYXKOHTaKTHhie. 
y 3JlJiCOHOBCKHX l(OKOJieil: Hy O)J:HOKOHTaKTHb!X CBa

HOBCKHX 0.ll:HH I10JIIOC rrpHcoe;:r:HHHeTCH K l(HJIHHJJ:PHLJeCKOll 

MeTaJIJIHqecKOH o6oJioqKe, a BTOpoH-K OT.ll:eJieHHOMY OT 

1!ee H30JI51TOpOM HH}KHeMy KOHTaKTy. y .ll:BYXKOHTaKTHb!X 
201-5 Di.gi.;fi,ze,o/., f?.y ASA 
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CB8HOBCKHX UOKOJiefi o6a 

IIOJIIOCa IIO.!l.BO.!l.HTCH K .!1.BYM 
HH)l{HHM KOHTaKT3M, OT,ne

JieHHhIM .npyr OT ,n;pyra H30-

.7JHTOpOM. Do pa3MepaM UO· 
KOJIII H naTpOHbl 6b!BaIOT: 

MIIHbOH (HaHMeHhllIHfi), HOp

M3JlbHbie II fOJIHacp (HaH-

60JihlllHfi). )lJIH HeKOTOpbIX 

TIIIIOB JiaMII UOKOJIH II naTpO· 

Hbl H3fOTOBJIHIOTCH crreuII· 

aJihHb!X pa3Mepos H THIIOB. 

,!l.yrOBhle ollftJIDl>I 

Jl,yroBhie JiaMIIhI ace eme 

HaX0.!1.HT npHMeHeHHe Ha 

6a1111acmHoe 
conpom11s,1eH11e 

p 11 c. 63 

/lyrosa,o 
//JMflq 

cueHe, XOTH B OTHOllleHHH y.n.o6cTaa 3KCIIJIOaTaU:HII 111 

IIO)f{a po6eaonaCHOCTII OHH 3Ha q1ueJibHO ycTyIIalOT JiaM

naM HaKaJIHBaHHH. Jl.yrosaH JiaMrra COCTOHT II3 .n.syx 

B,!1.eJiaHHbIX B onpaBbl yrJiefi (a JI e KT p 0 .!I. bl), KOTOpb!e 

MO)l{HO C,ZJ,BBrarb II paa,ZJ,suraTh. K yrnHM no,ZJ,aeTCH aJie

KTpIIIIeCKoe HanpH)f{eHHe no cxeMe pIIc. 63. DpH paa

.!1.BHrattrrrr KOHUOB .n.syx yrneii, IIOCJie,!l.OBaTeJibHO BKJIIO

'IeHHb!X B 3JieKTpIIqec1<y10 uenb, Me)f{.n.y IIX KOHUaMH 

o6paayeTCH 3JieKrprrIIeCKaH .!l.yra (pHc. 64), KOTO-

pH C. 64 

20:1-5 Di..f)i.;fi.,,zui- b-y ASA 

paH nprr .n.aJibHefillleM 

y.n.aJieHHH KOHUOB 

yrnefi ,npyr OT .npy
ra HcqeaaeT. CseT 

3JieKTpH'IeCKOfi .nynr 

HCIIOJib3yeTCH .!1.JIH 

OCBeTHTeJihHblX ue

Jieit. .llyroBhie JiaMIIhI 

MOryT pa60T3Tb K8K 

Ha IIOCTOHHHOM, TaK H 

Ha nepeMeHHOM TOKe. 
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Jl y r 0 B a 51 JI a M IT a TI 0 CT 0 51 H H 0 r 0 T 0 Ka HMeeT 

O.UHH yrOJlb, npttcoe,lLHHeHHb!H K ITOJIOiKHTeJ!bHOMY 

ITOJllOCY (rrJ11ocy), TIO'-!Tl1 B.UBOe 60J1ee TOJICTbIH, l!eM 

BTopotl: yroJib, npttcoe.uirneHHbIH K 0TpttuaTeJ1bHOMY 

TIOJIIOCY (MHHycy), TaK KaK nepBb!H pacxo.uyeTCH TIO'-lnI 

B .usa paaa 6b1CTpee BToporo. B ueHTpe rroJIO}KHTeJib

Horo yr JI51 o6paayeTC.H yr J1y6J1eHtte - KpaTep,. nosepx

HOCTb KOTOporo I-iaKaJl51eTC51 .uo6eJ1a H HMeeT Hatt60J1b

rny10 51pKOCTb no cpaBHeHHIO c .J.PYrHMH .y'-!aCTKaMH 

yrJJetl: H caMOH .uyrotl: H H3Jly<IaeT 60JlblllYIO qaCTb 

CBeTOBOrO ITOTOKa (85% OT Beem CBeTOBOro ITOTOKa, 

H3Jly'-laeMoro .uyrosoii JiaMnotl:). 

Jl yr 0 B a 51 JI a M IT a IT e p e Me H H 0 f 0 T 0 Ka HMeeT 

yrJIH O.UHHaKOBOH TOJllUHHbI H cpopMbI: 3aocTpeHHbie 

y pa60'-!HX KOHUOB. 3aoCTpeHHb!e KOHUbI yrJJetl: HaKa

Jl51IOTC51 .uo6eJ1a H H3JIY'-!aIOT Ka2K,lLa51 no 47,5 % ' TO 
eCTb BMeCTe 95 % OT rro.rrnoro CBeTOBOfO IT OTO I< a, H3JIY

qaeMoro .uyrOBOH JiaMITOH. 

y r JI H .IL yr 0 Bbl x JI a M rr 06bl'-!HO H3rOTOBJI51IOTC51 

c <P If TH JI e M: cepe.UHHa 3anOJ!HeHa OC06b!M COCTa

BOM If 0Kpy2KeHa yrJJeM, HJIH B BH.Ue 3 <P <Pe KT HR

H bl x yr JI e ii, nporrrJTaHHbIX COJI51MH HeKOTOpbIX Me

TaJIJIOB. 

Pac no JI o iK e H 11 e yr JI e ii MOiKf'T 6bITb pa3JIJ1lI

HbIM. Ha p11c. 65a, 6, B rrpe.uCTaBJieHbI TPH Hatt6oJiee 
'-!aCTO rrpHMeH51eMb!X ITOJI02KeHH51 yrJieA .uyrH ITOCT051H

HOro TOKa, a Ha p11c. 65r-O.UHO H3 B03MO}KHbIX rro

JIOiKeHHH yrJ1eH .uyrn rrepeMeHHOfO TOKa. 

Kp11Bbre CBeTopacnpe.ueJ1eHH5I .uyroBhIX 

JI a Mn npa6J1H3HTeJ1bHO rrpe.ucTaBJ1eHbI Ha Tex 2Ke 

p11c. 65a-r. CpaBHeH11e KpHBbrx CBeTopacrrpe,n,eJ1eH115I 

.uyr IlOCTOHHHOfO H nepeMeHHOro TOI<OB fOBOpHT B 

Il0Jlb3Y rrepBbIX, oco6eHHO rrpH IlOJlO}KeHHH yrJleH, 

rroKa3aHHOM Ha p11c. 656 11 B. B 3TOM cJ1y'-!ae cBeT 

pacnpe,n,eJ15leTCH 60J1ee KOHUeHTpHpOBaHHO, a He pa3-

6pocaHHO, KaK y .uyr nepeMeHHOfO TOKa. 
20JS Di.fji.;fi,,ze,o/., b-y ASA 
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180 ° 

I + 

180 ° 

270~:----\~' 
0 i\~--' 

360° 0' 
a 

Joo' o • 

350° 0 ~ 

pH C. 65 

Pery JI Hp o B I< a no JI o )J{ e H H H yr JI e i1 MmKeT 

ocyruecTBJIHTbCH HJill spyirny10 cneQ11aJibHhIMH pyKOHT

KaMH, l{OTOpb!MH CH36)J{aeTCH .11.yroBaH JI3Mfla, llJIH 

asT0MaT11qecKH. B cQemi:qecKofi npaKTHKe np1·IMe

HHeTCSI llCKJl!Ol!HTeJibHO nepBb!H cnoco6 peryJIHpOBKH. 

3 JI e KT pH q e c K ll ti p e )J{ ll M pa 6 0 T bl Ayr O

B oil JI a Mn hi HBJIHeTCSI perna10w,11M AJIH ycneurnoro 

ee npHMeHeHHH. 0CHOBHOe OTJIHl!He .11.yroBOH Jl3Mflhl 

OT JI3Milhl H3K3JllIB3Hll5l 33KJII043eTC5l B TOM' l!TO eCJill 
y IIOCJie)l.Heil flOH!l)J{eHrre HanpH)J{eHIIH Bbl3h!BaeT T3K)J{e 

ITOHll)KeHrre CllJlhl TOKa, TO y .rr.yroBblX Jl3Mfl rrprr CHH-

201..S Di,gi.;fi,.zul- b-y ASA 
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)j{eHHII Harrpll)j{eHHH CHJia TOKa B03pacrneT. .IlyroBaa 

JiaMrra HMeer "rra)l,aIOmyIO xapaKTepucTHKy". 

)lJIH Toro, qT06bI Me)j{)l,y 3JieKTpO,l1,aMH (yrJillMH} 

B03HHKJia )1.yra, He06XO,l1,HMO, B 3aBHCHMOCTH OT MaTe-

pHaJia, H3 KOTOporo H3rOTOBJieHbl aJieKTP0.11.hl, rrpH

JIO)!{HTb K HHM To HJIH 1rnoe HarrpH)j{eHHe. ITp1rnepHO· 

Heo6xO,l1,HMOe )1,Jlll o6pa30BaHHll .11.YrH Harrpll)j{eHHe )1,Jill 

yroJihHbIX 3JieKTpO,l1,0B paBHlleTCH 35 8. 0)1,HaKO rrpH 

3TOM HarrpH)j{eHHH ropeHHe .11.YfH 6y)1,eT HeCITOKOfiHhIM: 

.11.yra 6y.n.eT "rrepe6pachIBaTbCH" c o.n.Horo y<1acrKa KOH

uos yrnell: Ha .11.pyroil: H H3JI.aBaTb xapaKTepHbiil: 3BYK (rrrn
rreHHe). Harrpll)!{eHHe BO BpeMH pa60TbI )1,0JI}l{HO 6bITh 

HeCKOJibKO ITOBb!IIIeHO, rrpHMepHO .n.o 40-45 8. )laJibHefi
rnee IIOBbIIIIeHHe Bbl3bIBaeT CHH)j{eHHe CIIJibl TOK a, qTO BJie

qeT 3a co6oil: yMeHhIIIem1e pa3MepoB KpaTepa, a, cJie)l,o

BaTeJihHO, yMeHbIIIeHHe H3JiyqaeMoro CBeTOBOrO ITOTOI<a. 

E a JI JI a c TH 0 e c 0 rr p 0 T H B JI e H H e BI<JIJOqaeTCH 

B uenh .n.yroBofi JiaMnhr no cxeMe pHc. 63 .ll.JIH Toro, 

qTo6bI IIOHH3HTb Harrpll}l{eHHe c 127 8 (HJIH 120 HJIH 

110 8), I<OTOpoe HMeeTCll B ropO,l1,CKOH ceTH, )1,0 40-
45 8. EaJIJiaCTHOe corrpoTHBJieHHe Heo6xo.nrrMo pac

cqHTaTh H BI<JIIOqlITb B- uerrb .11.yroBOH JI3MI1bl B co

OTBeTCTBHH c pacqeTOM. 4aCThle HeIIOJia,ll.I<H B TeaTpe 

c .11.yrOBbIMH JiaMrraMH rrpOHCXO)l,SIT He TOJibI<O OT Ka

qecrBa yrJieil:, HO H OT HerrpaBHJibHO IIO)l,o6paHHbIX 

6aJIJiaCTHb!X corrpOTHBJieHHfi. PaccqaTaTb 6aJinacTHoe 

conpOTHBJieHHe MO)j{HO, ITOJ!b3YSICb 3aI<OHOM 0Ma H 

rrpoBepHB pacqeTHoe ceqemie rrpoBOJIOI<H Ha )1,orry

CTHMYIO c1rny TOKa, IlOMHH, qTO B uerm .11.YfOBOH JI3MI1bl 
CHJia T0°Ka 3HaqHTeJihHa. Heo6X0.11.HMO TaK)j{e noMHHTh, 

qTO CHJia TOKa B uena )1,0JI)j{H3 COOTBeTCTBOBaTb TOH, 

Ha KOTOpyIO )1,3HHble yrJIH paccqHTaHbl. 

PTyTnLJe o11aMnL1 

p Ty TH bl M H JI a M n a M H Ha3b!Ba!OTCH HCTOqHHKH 

rneTa, ocHoBa.HHb!e Ha cBeqeHHH napoB PTYTH npH npo-
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XO)!{ll.eHirn: 11epe3 Hrrx aJ1eKTpH11ecKoro ToKa. PTyT

Hbie JiaM llbl npe.ZJ.CTaBJIHIOT co6ofi 11,HJlliH.ZJ.PlilJeCKYIO 

Tpy6I<y, 113 KOTopoii Bb!KalJaH B03.ZJ.YX Fl I<y.n:a HaJIHTO 

HeKornpoe KOJIH11ecrno PTYTH. B Tpy6Ky BTiaHHhl 

ll.Ba OCHOBHbIX 3JieKTPO.ZJ.a ' Fl O)J.l1H BCTIOMoraTeJI·b

Hblll. Tpy6Ka oKpy)!{eHa CTeKJIHHHOH py6aIIIKOH TOH 

HJIH HHOfi cpopMbl, OKaHlJHBa10meilcS1 06bilJHblM 11,0· 
KOJieM. 

DpH BKJIIOlJeHrrtt JiaMnhI B aJieKTp11qecI<yro ceTI> 

Me)!{.n:y 011.HHM H3 OCHOBHbIX 3JieKTPO.ZJ.OB Fl BCIIOMO

raTeJibHbIM B03HHI<aeT aJJeKTpHqecKHfi pa3pHJI.. BcJJeJI.

CTBHe rrpOHCXOJI.Simero npH 3TOM HarpeBaHHH PTYTh 

rrcnapHeTCSI, H pa3pH,n: B napax PTYTH nepe6pachrnaeTCSI 
c JI.OITOJIHHTeJibHOrO Ha BTopoA OCHOBHOil: 3JieKTPOJI.. 

0JI.HaI<o npoxoJI.HT HeCKOJibKO MHHyT, noKa pa3pHJI. 

OKOHlJaTeJihHO ycTaHOBliTCH ( CTa6HJIH3HpyeTcH), KOrJI,a 

H .D:OCTHraeTCH HaH60JiblIIa5I HpKOCTb CBeTHllJ,HXCH 

rrapoB PTYTH. DpH BhIKJIIOlJeHHH JJaMIThI ee MO)!{HO 

BHOBb 3a1KelJb Jlfllllb 11epe3 HeKOTopoe BpeMH, .n:aB 

Tpy6Ke HeCKOJibKO OCTblTb. 

B 3aBHCHMOCTH OT ,n:aBJJeHHH rrapoB PTYTH BHYTPH 

Tpy6irn, PTYTHhle JJaMTihI .ZJ.eJJHTCH Ha JJaMTihI HH3Koro, 

BhICOKOro H CBepXBbICOKOfO ,n:aBJieHH51. .[IJIH OCBeTH

TeJibHblX 11,eJJeil: MOryT 6bITb rrpHMeHeHhI JIHIIIb rro

CJieJI,HHe JI.Ba nma. BHeIIIHe OHH . OTJirrqaIOTCH pa3-

MepaMH Tpy6KH, B KOTOpofi rrporrcxo.n:HT pa3p51JI.. ECJIH 

y JiaMn BbICOKOfO JI,aBJieHHH JI.JIHHa Tpy6KH JI.OCTHraeT 

1-2 .lI,eCHTKOB C.M, TO y JiaMIT CBepXBbICOKOro JI.aBJie

HHH .ZI:JIHHa Tpy6KH paBHa 1-2 C.M. 5IpKOCTb ceeTH

merocH cToJI6a PTYTH y JJaMrr cBepxeblcoKoro JI,aeJJe

HHH 3HalJrrTeJibHO 60JibIIIe. UseT cee11eHHH PTYTHhIX 

napOB y JiaMIT Bb!COKOro JI,aBJieHirn- CHHe-3eJieHhlll, 

TOrJI,a KaK y JJaM!l CBepxBbICOKOrO JI.aBJJeH!rn rrpH6JIH
)!{aeTCSI K 6enoMy. CseToBaH OTJI.aqa naMn BbICOKoro 

.n:aBJieHHH JI.OCTHraeT 30-40 .a.u /em nponrn 10-12 JZM/ em 
y JiaMn HaKaJJHeamrn. CeeToBaH oT,n:aqa y JJaMrr 
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uo 11cmortHllKll cBema 

cBepxBhICOKoro ,n:aBJJemrn eme 6oJJee: 90 .ll.tt/em H 

BhJIIJe. 

JiaMIThl CBepxBh!COKOfO ,n:aBJJeHJHL c ycrrexoM MOryT 

6b!Th rrpHMeHeHhl B npmKeKTOpax H rrpoeKU:HOHHhlX 

rr1rn6opax, HO ITOKa OHH B MaCCOBh!X KOJIHqecTBax He 
H3fOTOBJJ5I!OTCH. 

B CoBeTCKOM Co103e H3roToB.rnIOTCH JJaMrrhr BhICO

Koro ,n:aBJJemrn no,n: Ha3B3HHeM JJaMrr I1rap. Omi: 
paccqHT3HhI Ha HarrpH)f{eHHe ceTH 220 8 H MoryT 6hITb 

BKJIIOqeHhI B ceTh rrepeMeHHoro TOKa. B uerrH 3THX 

JiaMII ycTaHaBJIHBaeTCH 6aJIJJ3CTHOe corrpOTHBJieHHe, 

pOJih KOTOporo BbIITOJJHH!OT ,llpoccem1. 

JiaMrrhl I1rap H3fOTOBJJH!OTCH MOIUHOCTb!O 250, 400 
H 500 em co CBeTOBh!MH IIOTOK3MH 7000, 14000 H 
16000 ./lA{. . 

B cueH11qecKoi1: rrpaKTHKe JJaMrrhr I1rap MoryT 6hITh 

rrpHMeHeHbl B ropH30HTHh!X cpoHapHX, C03,n:aBaH Ha 

ropH30HTe qepe3 CHHHe CBeTOcpHJJbTphl oqeHb qHCThle 

CHHHe uBeTa. KpoMe Toro, OHH MoryT 6h!Th 11cnOJJh-

3osaHhI Jl:JIH C03.ll:aHHH Ha cueHe 3cpcpeKTOB c C3MO

CBeTHlllHMHCH COCT3BaMH. 0.n:HaKo Jl:JIH 3TOH ueJJH 

JIYqIIJe np11MeHHTb PTYTHO-Ksapu,eshre JJaMrrhr BhICOKoro 

,n:aBJJeHHH ,n:JJH nepeMe1rnoro H ITOCTOHHHOfO TOKa THna 

APK-5. 0HH npeAHa3HaqeHhI .ll:JJ.SI BKJIIoqeHHH B ceTh 

HaIIpH)f{emreM 220 IJ H H3f0TOBJIH!OTCH MOIUHOCTh!O 
250 Btn. 



OCBETHTE.llbHhlE H IlPOEI~D;HOllllblE DPIWOPM 

OcoeT11Te.1Ibllbie np116opb1 

OCBeTHTeJibHbie nptt6opb1 pa3JI.eJIHIOTCH Ha cserHJih

HHKH H rrpo)KeKTOpbI. 
c Be TH JI b H HK 0 M Ha3bJBaeTCH OCBeTHTeJibHblH 

rrp116op, rrpeJI.Ha3HaqeHHhIH JI.JIH ocserueHirn rrpeJI.MeTOB, 

HaXO,lI.51lll,HXC51 Ha 6JIH3KOM OT Hero paCCTOHHHH. 

n p 0 )Ke KT 0 p 0 M Ha3bIBaeTC51 OCBeTHTeJibHbIH IIpH-

6op, rrpeJI.Ha3HaqeHHhIH JI.JIH ocserueHHH npeJI.Meros, Ha

XOJI.H lll,HXC51 Ha 3H;;l q1neJibHOM OT Hero paCCT051HHH. n po

)KeKTOp IIpH ITO~Wlll,H OIITHqecKOH CHCTeMbl KOH11,eH

Tp11pyeT CBeTOBOH IIOTOK B npeJI.eJiax He60JibWOf0 

TeJieCHOro yrna. npo)KeKTOpbl pa3,lI.eJI51!0TC51Ha:1) rrpo

)J{eKTOpbI 6JIH)KHero JI.ei1cTBH51, cJiy)Kam11e JI.JIH ocse

meHH51 c paBHHTeJibHO M aJIO yJI.aJieHHblX rrpeJI.MeTOB; 

2) rrpO)KeKTOpbl JI.3JibHero JI.eHCTBlf51, CJIY}Kalll,He ,lLJI51 

ocserueHHH secbMa yJLaJieHHhIX npeJI.MeTOB. 

c 1~ e H If q e c K II e II p 0 )!{ e KT 0 p bl H c Be T 11 JI b

H 11K11. CueHrrqecK11e rrpo)J{eKTOpbI OTHOC51TCH K npo

)J{eKTopaM 6JimKHero JI.etl:CTBH51. f1paKT1!Ka TaKOBa., qTO 

paccromrne, c KOToporo npeJI.MeTbI ocse111a10TC5! cse

THJibHHKaMH H npo)J{eKTOpaMII, He HBJI51eTCH JI.OCTaToq

HOH OTJittq11TeJibHOi1 xapaKTep11cT11Kotl: 06011x KJiaccos 

OCBeT!fTeJibHhlX np116opos. 
npo)J{eKTOpOM M 0 )!{ H 0 OCBeW:aTb npe,lLMeTbI, Ha

XO,lI.Hlll,HeC51 OT Hero Ha 6oJiee ,lI.aJieKOM paccTOHHHH, 

qeM OT CBeT11JibHI:1Ka. 0,lI.HaKO paCCT051HHe OT cueHH

qecKoro npo)J{eKropa JI.O ocsemae111oro npeJI.MeTa qacro 
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He npeBblWaeT paCCT051HHSI OT cueHHqecKoro CBeTHJlb

HHKa .n.o ocaeru.aeMoro npe.n.MeTa, a HHOr.n.a .n.aJKe 6bl

BaeT MeHee nocJie.n.Hero. 
nocTaTOqHOH OTJiffqffTeJibHOH xapaKTepHCTHKOH 

<:UeHMqecKoro npo1KeKTOpa HBJI51eTC51 KOHUeHTpaumr 

cseTa B npe.n.eJiax He6oJiblIIOro TeJiecHoro yrJia, Tor.n.a 

KaK cueHMqeCKHe CBeTHJibHHKH H3JiyqaJOT CBeT B npe

JI.eJiax 3Ha qMTeJibHO 6oJibrnero TeJiecHoro yr Jia (CM.). 
CJie.n.cTBMeM pa3JIMqHoro caeTopacnpe.n.eJieHHH npo

JKeKTopoa H CBeTiiJibHHKOB 51BJI51eTCH: 1) npoJKeKTOpbl 

C03.Zl.aIOT 60JibIIIYIO OCBeru.eHHOCTb, HeJKem1 cBeTHJib

HHKH Ha O,Zl.HOM H TOM JKe paCCTOHHHH H c 0.Zl.HHM II 

TeM JKe HCTOqHIIKOM CBeTa; 2) npoJKeKTOpbI ocaeru.aIOT 

MeHblIIYIO no pa3MepaM nJioru.a.Zl.b, HeJKeJIII CBeTHJlbHHKII 

c Toro .>Ke paCCT051HII51. 

CaemU/lbHU/CU 

CocTaBHhIMII 11acT5IMH cueHM11ecKoro 

c Be TH JI b H II Ka 51BJI51IOTCH: HCTOIIHIIK CBeTa (cM.), 

OCBeTIITeJibHaH apMaTypa H CBeTOcpHJibTp (CM.). 

0 c a e TH T e JI h Ha 51 a p M a Ty p a cocTi:HiT H3: 

1) Kopnyca, CJiyJKaru.ero .Zl..1151 cKpem1eHHH acex cocTaB· 

HbIX qacTeH H npHKphrnaroruero BHyTpeHHHe tJaCTII 

apMaTyphl; 2) OTpa.maTeJI51, oTpaJKaroruero 11aCTb cae

Toaoro noTOKa JiaMnhI a HYJKHOM HanpaaJieHIIH. 4aCTo 

OCBenlTeJibH351 apMaTypa HMeeT erue O.Zl.HY COCT3BHYIO 
qacn.: CTeKJIO, npHKphrnaroruee BblXO.Zl.HOe OTBepCTHe 

OCBeTHTeJibHOro npII6opa (OTBepCTIIe, qepe3 KOTOpoe 

OCBeTIITeJibHhlH npII6op H3JiyqaeT CBeT). 3TO CTeKJIO 

6hIBaeT MOJIOqHbIM, M3TOBbIM (pacceMBaTeJIH), npH3M3-

TH1IeCKHM (pecppaKTOp), a HHOr.n.a npOCTO npo3paqHb!M. 
B nocJie,Zl.HeM cJiy<Jae cTeKJIO npe.n.Ha3Ha qeHo .U.JI51 npe

.n.oxpaHeHIIH BHyTpeHHIIX qacTeH CBeTIIJlbHHKa OT 3anhI

JieHHH, MexaHHIIecKHX noapeJK,Zl.eHHH H np. CueHIIqe
CKHe CBeTHJlbHHKH o6hiqHO He CHa6lKeHbI MOJIOqHhIMII, 

M3TOBbIMH HJIII npII3M3TH1IeCKIIMH CTeKJiaMH. 4aCTO 
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IBb!XO,ll.HOe OTBepcnre cuemrqecKHX CBeTHJibHHKOB He 

.3aKpbITO H npo3paqHblM CTeKJIOM, qTo SIBJISieTCSI HX 

He,ll.OCTaTKOM. 0.n.Hal<O Bb!XO,ll.HOe OTBepCTHe cu:eHHqe

<:KliX CBeTHJ!bHHKOB MO:lKeT 6b1Tb rrpHKpbITO CBeTO

.tjrnJibTpOM, .li3MeHSIIOil.l;HM U:BeT H3JiyqaeMoro CBeTa. 

c B e T 0 T e x H H q e c K 0 e H a 3 H a q e H H e 0 c B e

T Ii Te JI b H 0 H apMaTyph! COCTOliT: 1) B nepepac

npe.n.eJieHHH CBeTOBOfO IlOTOKa liCToqmrna cBeTa B 

.COOTBeTCTByIOru;eM Ha3HaqeHHIO CBeTH.l!bHHKa Hanpa

JBJieHHli, TO ecTh B coa.n.aHHH Tpe6yeMoro cseTopac· 

1rrpe.n.eJieHHSI (CM.) CBeTHJibHHKa; 2) B npe.n.oxpaHeHHli 
rJia3 OT sipKHX qaCTeil: HCToqHHKa cseTa. B cu:eHHqe

•CKHX CBeTHJ!bHHKax nocJie.n.uee Ha3HaqeHHe OCBeTHTeJib

.HOH apMaTyphI BbIIIOJIHSieTCSI B OTHOllleHHH 3pHTeJieH 

H .n.aJKe B 60JibllleH cTeneHH, qeM 8TO yKa3aHO Bblllle: 

rJia3a 3p11TeJieii rrpe.n.oxpaHSIIOTCSI He TOJibKO OT SipKHX 

qacTeii HCTOqHHKa cseTa, HO H OT Bcex rrpoqHX SipKHX 

qacTeH cBeTHJibHHKa; B qacTHOCTH, 3pHTeJib He ,ll.OJIJKeH 

BH,ll.eTb H OTpaJKaTeJiei!:. B OTHOllleHHli JKe aKTepoB 

BTopoe Ha3HaqeHHe OCBeTHTeJibHOH apMaTyphI 60Jibllleil: 

118CTbIO He BbIIIOJIHSieTCSI. 

0 T p a lK a Te JI H c Be TH JI b H HK 0 B H3f0TOBJISIIOTCSI 

c nosepxHOCTSIMH CMelllaHHOro H 3epKaJibHOf0 OTpa

)l{eHJrn ( cM. Pacnpe.n.eJieHHe oTpa:lKeHHOro caeTa). 0T

pa1KaTeJIH c noaepXHOCTbIO CMelllaHHOfO OTpa)l{eHHSI 

H3fOTOBJISIIOTCSI o6bJqHo H3 JIHCTOBOfO :lKeJieaa, IIOKpbl· 

TOfO 6eJIOH 8MaJihIO. 3epKaJihHbie OTpa:lKaTeJIH H3f0· 

TOBJISIIOTCSI JIH6o cTeKJISIHHhIMH ( cM. CTeKJISIHHhie 3ep

KaJia), JIH6o MeTaJIJIHqecKHMH (cM. MeTaJIJIHqecKHe 

3epKaJia), 6oJihllleH qacThIO H3 JKeJie3a, pe}Ke H3 aJIIO· 

MHHHSI. CTpHMeHeHHe 3epKaJihHhlx oTpa:lKaTeJieii HMeeT 

60JiblIIOH CMbICJI, TaK KaK rrpH 8TOM MOJKeT 6hITb co-

3,ll.aHo IIOqTH JII060e pacrrpe,ll.eJieHHe CBeTa. cho IlO· 

3BOJISieT B psi.n.e CJiyqaeB 3HaqHTeJibHO 6oJiee pau:Ho

HaJibHO, HeJKeJIH rrpH pacceHBaIOiu;HX OTpa}KaTeJISIX, 

HCilOJib30BaTh H3JiyqaeMbIH CBeT, qTo BblfO,ll.HO H c 
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aKOHOMwiecKoit cTopoFbr. OrnenneJibHbie npu6oph1 

c pacce1rnaIOIUilMil CBeT OTpa)l{aTeJIHMil JIMeIOT nprr

MepHO O.llHHaKoBoro xapaKTepa pacnpe.ueJieHue cBeTa. 

0.uHaKo HY)l{HO ttMeTb B Btt.lly, LITO npIIMeHeHue 3ep

KaJibHhIX oTpa)l{aTeJieit u:eJiecoo6pa3HO J.IIIlllh Tor.ua, 

Kor.ua OTpa)l{aTeJIIO rrpII,ll3Ha COBeprneHHO TOLIH3H, pac

IJeTOM orrpe,lleJieHH3H cj:JopMa, a IICTO'IHHK CBeTa ycTa

HOBJieH TO'IHO B Heo6XO,ll11MOM no OTHOII1eH11IO K OT

pa)l{aTeJIIO MeCTe. np11 HeC06JIIO,lleH!IH 3Tl1X YCJIOBl1H 

rrp11MeHeHIIe 3epK3JibHbIX 0Tp3)1{3TeJieit COBeprueHHO 

Tep5leT CMbICJI, a IIOTOMy, HarrpttMep, np11 KYCT3pHOM 

JI3fOTOBJieHl1Il OCBenITeJihHb!X npu6opoB CJie.uyeT rrpu

MeH51Tb 11CKJIIO'IIITeJibHO pacce11B3IOIUl1e CBeT OTpama

TeJIH. 

Tanbt cu,eHU'tec1cux caemllAbTUlKOB 

Co cp ii T bl npe.uHa3HaLiaIOTCH .UJIH o6ruero ornerue

HHH cu:eHbI. Cocj:JttTbI tt3rOTOBJI5l!OTC51 B B11.ue c e K 11, 11 il, 
COCTOHIU11X 113 HeCKOJibKilX K aM e p, 06be,llttHeHHhIX 

o6rurrM KopnycoM. Kam.ua51 KaMepa, co6CTBeHHO, npe.u

cTaBJJ5leT co6oit OT,lleJibHhlA CBeTHJ!bHl1K co BCeMl1 co

CT3BHbIMII qacnIMII, npIICYIUIIMII cBeTttJibH11Ky. KaMepbI 

OT,lleJieHhI .upyr OT .upyra Herrpo3paLIHbIMH neperopo.u

K3MII, JI K3)K,ll35l Il3 H11X HMeeT CBOH CBeTOcj:JJIJibTp. 

06bI'IHO coce,llHHe KaMepbl JIMeIOT CBeTOcj:JJIJibTpbI pa3-

Hb!X 11,BeToB. B Ka)l{.uoit ceKu:rrrr o6be,llHH51IOTCH OT 3 
,UO 5 K3Mep. I1Hor.ua II3f0TOBJI5l!OTCH ceK11,Hil c 2 p5I

.U.3MII KaMep. 

0Tpa)l{aTeJIII B cocj:JrrTax qarue 6brna10T aMaJI11po

BaHHbIMII, O,ll!-I3KO B nocJie,llHee BpeM5l TIOCTerreHHO Ha

'IHH3IOT nepexO,llIITb K 3epK3JibHblM OTpa)l<aTeJIHM. 

I1CTO'IHHK3MH CBeTa B cocpHT3X CJIY)K3T JI3M!Ihl H3-

K3JIIIB3!-IHH pa3JIIl'IHbIX MOIUHOCTeil. 4awe Bcero cocpIIThI 

II3f0TOBJIHIOTC51 ,llJI51 JI3M IT MOIUHOCTb!O ,llO 200 Bin, 

pe)Ke .uo 300 Bin. MoruHOCTb )Ke JiaMn, ycTaHaBJIIIBae

MhIX B cocj:JIIT3X, pa3JII1'IH3 II 33BHCl1T OT pa3MepoB 
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pH C. 66 

C!J,eHbl II OT Toro 3HaqeHH51, KOTOpoe nprr)l.aeTCH B 

)J.aHHOM TeaTpe cocpttTHOMY OCBern.eHHJO. 

B OTJrnqrre OT cocpttTOB c OT)l.eJJhHblMII KaMepaMrr

K a Me pH bl x c 0 cp HT 0 B-IIMeIOTC51 ern.e TaK Ha3b!Ba

eMble o T K p bl T bl e co cp HT bl: ycrapeJJbltt 06pa3eu;, 

Koe-r.u.e npttMeHHeMbltt ern.e H cefiqac. B aTHX cocpttTax 

B CeK!J,lIH ycTaHaBJJHBaeTCH HeCKOJ!bKO JJaMrr, He OT

)J.eJJeHHblX .ll.pyr OT .ll.pyra Henpo3paqHblMH neperopo.ll.

KaMH. 0Tpam:aTeJJb 06b1quo o6rn.Hti. OpoTHB Kam:)l.ofi 

JJaMIIbl yCTaHaBJIHBaeTCH CBOH CBeTocjJHJJbTp HJIH caMble 

JJaMTibl OKparnIIBaIOTC51 11,BeTHblM JJaKOM B pa3Hhle 11,BeTa. 

Ecmr BKJJJOqeHbl JJaMIIbl O)l.Horo 11,BeTa, TO HeH36em:HO 

CBeT OT JJaMrr rrpOXO)l.HT He TOJ!bKO qepe3 CBOII CBeTO

cpHJJbTpbl, HO II qepe3 coce)l.HHe HJIH qepe3 oKparneH

Hhle KOJl6bl coce)l.HHX JJaMrr. B pe3yJJbTaTe rneT, H3JIY

'-IaeMhlif cocpHTOM, OKa3bIBaeTC51 ,,3arp513HeHHhlM". '.:ho 
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p !I c. 67 

o6CTOHTeJibCTBO .n:eJiaeT HeB03MO.IKHbIM rrpHMeHem1e 
OTKpbITbIX cocpHTOB. 

Ha pttc. 66 rrpe.n:cTaBJieH KaMepHbIH cocpHT KC-3 
3aBo.n:a focTeacBeT, a Ha pHC. 67-.n:ByxpH.ZJ:HbIH COcpHT 
KC-10 Toro )l{e 3aBo.n:a. 0Tpa)l{aTeJIH y aTHX cocpHTOB 
3MaJIHpOBaHHbie, HaH60JiblliaH MOIJ.I:HOCTb JiaMIIhr-200BT. 
Koacpmi;neHT rroJie3Horo .n:eiicTBHH 1 'fl= 0,52. 

l Ko3cplll.\lleHTOM IIOJie3HOrO neiiCTBllll CBenrnbHHKa Y) Ha3bI
saeTCll OTHOlllem1e CBeTOBOro IIOTOKa Fee• H3JiyqaeMoro CBeTHJ!bHHKOM, 
K CBeTOBOMY ITOTOKJ Fil, H3JJyqaeMOMY JiaMrr6ii: 

'Yj= ;
8

• [34] 
/l 

201-5 Di.si,fi,,zui- b-y ASA 
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Cu/la CBema (CJ 
160 0 160 

P 11 c. 68a p 11 c. 686 

Ha pHc. 68a noKa3aHa KpHBaH pacnpe,ll.eJieHHH CHJI 

cseTa coqmrn KC-3 OT 3 KaMep, OT)l.eJieHHhIX ,ll.pyr OT 

,ll.pyra 2 KaMepaMH, B npO)l.OJlbHOH TIJIOCKOCTH, a Ha 

pHC. 686~B nonepeqHOR TIJIOCKOCTH, pacrrOJIO)l{eHHOfi 

TIO)l. yrnoM 45° K OCH JiaMITbI. Ha pHc. 69 H 70 
rrpe,ll.CTaBJieH~ KpH

BbJ e H30JllOKC COOTBeT

CTBeHHO Ha ropH30H

TaJibHOfi TIJIOCKOCTH Ha 

paCCTOHHHH 6 .M OT CO

qrnTa H B BepTHKaJib

HOR rrnocKOCTH Ha pac

CTOHHHll 2 M OT CO

qnITa. 
Co<t>HTbI rrOABeurn

BaJOTCH Ha Ka)l{)l.OM 

TIJiaHe, 0)l.H3KO qacTO 

33 HCKJIJOqeHHeM TIO
CJie)l.HHX 2-3 ITJiaHOB. 

nepBblH co<t>HT 061H-

HO yKperrnHeTrn c BHY· 

t@:I.5 Di.fji,fi,,zul-~ ASA 

~ O,S/11< 
I/ 1 -.... 

v v ~t.5- ~""" "' I v ,. .... 
J 1-z,.;- -.. ' ' \ 

1 I ( h J 
'r..... I _,,,., , I I 

J ll ........ \ \ 
j I --~ I r-... !".. 

I I \ I) I I 
I\ \ " ,, , I/ 

1'. "'- ' .... _JO LI 
/.a1 nb1_ 

_ .... 
'7fO 1000/IM 
61Jl02'15 

PaccroJ1Hue no iopu3oHraJJu (N} 

pH C. 69 
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TpeHHeil: CTOpOHhl 110pTaJibHOH apKH HJIH Ha 110pTaJibHOM 

MOCTHKe. 3TOT 11epBblH, HJ!lf 11 0 p Ta JI b H bl H c 0 cp HT 

HMeeT AJiliHy, HeCKOJibKO MeHbWYIO II1HpHHbl cn,eHbl (11prr

MepHO 4/5) B pacqeTe Ha ycTaHOBKY 11aBHJibOHa, KOTO

pblH MO.>KeT 6bITb OCBelll,aeM TOJlbKO 3THM cocpHTOM. 

OcTaJihHhie cocpHTbl 110,n;BernrrBaIOTCH Ha 110,n;neMHhlX 

WTaHKeTax HJIH cpepMaX H HMe!OT ,ll;JIHHY BO BCIO II1H

p1rny cueHhI. 
Ha 6oJibWHX cn,eHax cocpHThl 11epBhIX 2-3 11JiaHOB, 

a Ha He60JibWHX Cl~eHax - 110pTaJibHhlH cocpHT 3JieK

TpnqecKH pas,n;eJIHIOTCH Ha ,D;Be HesaBHCHMb!e qacTH: 

11paByIO H JieByIO. L(eJiaeTCH 3TO ,D;JIH Toro, qT06bl 

MO.>KHO 6bIJIO ocBelll,aTh JIHWb OAHY 110JIOB1rny cu.eHhl 

HJIH C03AaBaTb pa3HOll,BeTHOe OCBelll,eHHe B npaBOH H 

JieBOH qacTHX cueHhl He3aBHCHMO ,n;pyr OT ,n:pyra. 

00MHMO COcpHTOB, ycTaHaBJIHBaeMhlX B CU,eHHqeCKOH 

Kopo6Ke, 11pnMem1eTCH elll,e Bbl Hoc Ho it cocprr T, ocse· 

lll,a1olll,Hil: asaHcn,etty rr yJiyqIIIaIOlll,HH ocBelll,eHrre 11epBb1X 

11JiaHOB. BbittOcttoil: cocpHT rro,n;BernrrsaeTcH B spnTeJib

HoM 3aJie. B HeKOTOpblX cJiy'!aHx BhIHOCHoil: cocprrT 

COCTaBJIHeTCH He H3 KaMepttDIX cocpHTOB, a H3 rpy1111bl 

JIHH30BbIX npom:eKTOpOB (cM.), KaK 3TO 110Ka3aHO 

Ha pHc. 70a H 6 Ha rrprrMepe TeaTpa HM. BaxTaHroBa. 

3To HBJlffeTCH BeCbMa u,eJiecoo6pa3HbIM, TaK KaK 110-

3BOJI5IeT Ha11paBHTb cBeT B HY.>KHOM Ha 11pasJieHHH H 

He OCBelll,aTb nopTaJia CU,eHbI. Oo 3TOH .>Ke IIpH'IHHe 

m:eJiaTeJibHO H 110pTaJibHblfi cocpHT COCT3BJIHTb H3 JIHH30-

BbJX 11po.>KeKTOpoB. BbIHOCHoil: cocp11T, KaK H 11opraJib

Hbifi, o6hlqHo pa3,lI.eJI5IeTCH 3JieKTprrqecKH Ha JI.Be qaCTH. 

CocpHTbl ycTaHaBJIHBaIOTCH Ha 3HaqrrTeJihHofi BhICOTe 

Ha,n; cu.eHoli. KaK BHJI.HO H3 KpHBhlX H30JIIOKc (prrc. 10), 
Ha1160JibWY!O OCBelll,eHHOCTb cocpIIThl c 3MaJirrpoBaHHblMH 

orpa.>KaTeJIHMH C03,lI.aIOT B sepTHK3JibHbIX ITJIOCKOCTHX 

B6JIH3H ce6H. 003TOMY BepXHHe qaCTH ,n:eKopan,Hil: H 

apJieKHHhl Hepe,lI.KO HMeIOT 3HaqrrTeJibHO 60JibIIIY!O OCBe

lll,eHHOCTb, qeM ,lI.eKopau.11rr y ITJiaHIIIeTa, ar<Tepb!, 6yTa-

201S Di1Ji;fi.,,zUJl, b-y ASA 
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pH C. 7Qa 

pH C. 706 
201-5 Di.fji,fi,,ze,o{, b-y ASA 
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'-'------

p JI c. 71 

cpop1rn Ha nJiamneTe H T • .rr. • .ll.JISI Toro, qyo6hr H36emaTh 

3TOrO SIBJieHHSI, meJiaTeJJbHO BbIXO,II.HOe OTBepCTHe cocpH· 

TOB HanpaBHTb no B03M0)KH0CTH BHH3. c 3TOH }l{e 

u;eJibIO BbirO,II.Hee npHMeHSITb cocpHTbI c 3epK3JlbHbIMH 
OTpa:IB:a TeJIHMH. 

P JI c. 72a 
201.-5 Di.fji,fi,.ze,ol.,. b-y ASA 

l/lanna .I I 
>->-"-'Yn7, 1000.11 "' / 

/ i..-11.* " / do I\ 
II'/ / I ' \ 

I/ I/ / Vf-.. I\\ , v_..., ..... ' I I I/ Vv-..-.. 'I\ I\ ' 
I i-tt- \ 
. I i-

~\' l\ /""~o 
/1 50~ \ ,\' 11 

I/~ II I 
'' 11 l\h\ i\.T, Vn1. 'J 

6112021/6 

Paccrofl11t1e no 2opvso11ra/lt1(N} 

p JI c. 726 
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p II C. 73 

pa MIT a HMeeT ycTpOHCTBO, aHaJIOrH 1rnoe coqmTaM. 
Ha pHc. 71 rrpencTaBJieHa paMrra P-8 3aBo.zr.a rocTea
CBeT, Ha pHC. 72a - KpHBaH pacrrpeneJieHHH CHJI CBeTa 
OT Tpex KaMep (6ea ¢ttJibTpoa), paaneJieHHbIX Mem:ny 
co6orr J:LBYMH U:BeTHblMH KaMepaMH, H Ha pttc. 726-
KpHBbie H30JIIOKC B aepTHKaJibHOH ITJIOCKOCTH Ha pac
CTOHHHH 2 .u OT paMrrbI. PaMrra P-8 HMeeT aMam1po
BaHHb1e oTpam:aTeJIH. Hatt6oJiblliaH MOlll.HOCTb JiaMITbI-
100 BT. Koa¢ttu:HeHT rroJieaHoro .ZI.eilcTBHH rrptt6JIH3H
TeJibHO '1] = 0,5. 

PaMrra a 6oJihllIHHcTBe cJiyIJaeB yCTaHaBJIHBaeTCH 
IIO 6apbepy aBaHCU:eHbI (pttc. 73 H 706, TeaTp 
HM. BaxTaHroaa), HHor.zr.a ee paaMelll,aIOT no 6apbepy 
0 P;itffJl cpi.Bi;fi,z.ut b-y ASA 
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HasHalJeHHe paMIIbl COCTOHT B TOM, 1-IT06hI OCBe

rn;aTb aKTepa CHH3Y H TeM caMb!M yMeHhlliaTb TeHH, 

06pasy10rn;HeCSI Ha JIHU:e aKTepa rrpH cocpHTHOM OCBe

rn;eHHH, a TaKm:e .Ll.JISI yBeJIH'IeHH.SI ocsemeHHOCTH Ha 

HHlliHHX lJaCTSIX .rr.eKopau:ufI H 6yTacp0pHH Ha nepe.rr.HHX 

nJiaHax cu:eHbI. 3HatJeHrre paMIIhI .IT.JIH ocse1u:eHHSI nepe.rr.

HHX IIJ!aHOB cu:eHbl xoporno BH)J.HO H3 KpHBbIX pacnpeJI.e

JieHHH OCBemeHHOCTeH no cu:eHe, IIOKa3aHHb!X Ha 

puc. 13a. KaK BHAHO us puc. 13a, nprr ocBemeHHH cu:eHbI 

cocpttTaMH OCBemeHHOCTh nepe.rr.HHX IIJiaHOB Ol!eHb 

MaJia. Op11 BKJIIOtJeHHll O.IT.HOBpeMeHHO coqrnTOB H paMrrhI, 

pacnpe.rr.eJieHHe OCBemeHHOCTH IICJ cu:eHe CTaHOBHTCH 

60J1ee paBHOMepHb!M. 

PaMna, no TeM m:e coo6pameHHHM, '-ITO H nop

TaJihHhIH H Bb!HOCHOH cocpHTbl, pas)J.eJIHeTCSI Ha ,llBe 

HJIH TPH 9J1eKTp11qecKH HesaBHCHMbie qacTH. 

c H 0 II 0 c Be T bl .SIBJISJIOTCH CBeTHJ!bHHKaMll c O,llHOH 

JiaMnofl. OTpam:aTeJIH cHonoCBeToB-sepKaJibHhie ( CTe

KJIHHHhie HJ!H MeTaJIJIHl!eCKHe). 4aCTO OTpa:arnTeJIH 

HMeIOT BOJIHHCTYIO IIOBepxHOCTb AJIH Toro, 1IT06b! Ha 

cu:ette He noJiy'-IaJI11ch 6b1 6JIHKH. EcJIH oTpam:a TeJJH 

HMeIOT rJiaJI.KYIO IIOBepXHOCTb, TO Bb!XO.IT.I-IOe OTBepCTHe 

AJIH TOH )!{e QeJJH nepeKpb!BaeTCH CJien<a MaTHpoBaH

HhIM CTeKJIOM. 50JiblllOe 3Hal!emre B CHOIIOCBeTaX, KaK 

B sepKaJibHb!X CBeTHJlbHHKax, HMeeT TOl!HaH ycTaHOBK3 

JiaMIIb!. .IT.JI.SI 9TOH QeJUI CHOIIOCBeTbl HMeIOT CIIeQllaJib

HOe rrpucrroco6Jiemre AJIH peryJittpOBKH rroJ1om:eHH.SI 

JiaMIIbl. Oo.z:r.BelllHBaIOTCH CHOIIOCBeTbl K IllTaHKeTaM H 

pefJ:KaM IIpH IIOMOWH crreu:ttaJibHbIX BHJIOK. 

CHorrocseThI rrpe,llHasHal!eHbI ,ZI.JIH JiaJ1;1II 60J1hlllHX 

MOWHOCTefJ:: 500, 1000 H 1500 BT. 

Ha pttc. 7 4 rrpe.rr.cTaBJieH CHOIIOCBeT CH saBo.rr.a roc

TeacBeT. 0TpamaTeJib H3fOTOBJIHeTCH H3 IIOJillpOB3HHOro 

aJIIOMHHHH H HMeeT BOJIHllCTYIO nosepxHOCTb. CHoIIo

cBeT CH paccl!ttTaH Ha MaKcHMaJibHYIO MOI.I.J;HOCTb JiaMIIhI 

2t9£g.. Vt:BMz3@,Hff1Je~$AIIoJiesHoro .rr.elicTBHH 'YI= 0,58. 
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Ha p11c. 75 rroKasaHa KpHBaH pacnpe,IJ,eJieHHH CHJI 

csern cHorrocBeTa CH, a Ha pwc. 8-JIIOKc6epr11 ropw-

30HTaJibHOfi ocsew,eHHOCTH Ha ropH30HT3JlbHOfi !10· 

BepxHOCTH rrpe BWCOTe !10,IJ,Beca 8 11 10 M. 
Ha3Ha 'leHHe CHOilOCBeTOB COCTOHT B OCBem:emrn 

rOpH30HTaJibHb!X H HaKJIOHHbIX IlOBepxHOCTefi Ha cu:eHe. 

KaK BH,ll,HO H3 pwc. 75 H 8, Ha !lJlaHllleTe CHO!lOCBeT 

ocsem:aeT ,ll,OBOJibHO paBHOMepHO Kpyr TOfO HJIH Irnoro 

,ll,HaMeTpa (o6b!'IHO, cpaBHHTeJlbHO He60JlblllOro-4-

6 ~j..5a0cy~~U~ ~<?;~poro ocsem:eHHOcTb pesKo 
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J40' 

cmnKaeTcH. Pacnpe

.n:eJ1eHHe. CHOnOCBe

TOB no CJJ,eHe ,UOJl

mHO o6ecneqHTb cc

s,n:aHH e paBHOMep

HOH ocBemeHHOCTH 

Ha nJiamneTe np11 pa-

6oTe CHOnOcBeTOB 

o.n:Horo useTa. Jl.J1H 
EJTOfO HeT Heo6XO,UH

MOCTH nO,UBeruHBaTb 

CH0ITOCBeThl O,UHOro 

11,BeTa Ha Kam,UOM 

TIJIBHe, ,UOCTBTOqHo 

HX ycTBHOBHTb qepes 

O,UHH-,UBB nJlaHa, KaK 

EJTO BH,UHO Ha pHC. 76 
(TeaTp HM. BaxTaHro

Ba). Jl.JIH He60J1bl1IHX 

pa c. 75 cu:eHHqecKHX nnoma-
.n:oK OKB3bIBBeTCH .n:o
CTB TOqHott yCTBHOBKB 

no 0,UHOMy CHOnoCBeTy Kam.n:oro 11,BeTa HB BCIO CJJ,eHy. 

f 0 pH 3 0 HT H hie cp 0 Hap H npe,UHB3Haqa!OTCH ,UJIH 

OCBemeHHH ropH30HTB HJIH 38,UHHKOB 60Jlhl1IHX pas

MepoB. BcJie,UCTBHe 3Toro OT HHX Tpe6yeTCH cBeTo

pacnpe.n:eJieHHe no B03MOmHOCTH B 60Jibl1IOM npoCTpaH

CTBeHHOM yrny. 06hrqHo yroJI pacrrpe.n;eJieHHH cBeTa 

no nonepeqHOM nJIOCKOCTH JI,OXO,UHT ,UO 170°-180°, 
a B npO,UOJibHOM ITJIOCKOCT.H-,UO 90°-120°. 

l1cToqHHK3MH CBeTa B ropH30HTHhlX cpoHapHX HB

JIH!OTCH JiaMrrhI HaKaJIHsaHHH, HHor.n;a PTYTHhie JiaMnhI, 

rrpH KOTOpb!X C03,UBIOTCH CHHHe ii cpHOJieTOBhie 11,BeTa 

60Jibl1IOM q11cTOThl. JiaMIIbl HaKaJIHBBHHH rrpHMeHHIOTCH 

MOlll.HOCTh!O OT 500 ,UO 3000 Bm. l1Hor.n;a ropH30HT

!~£sc:ltsr~ewr~~)flOTCH ,UJIH ,UBYX JIBMTI. 
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p 11 c. 76 

0Tpa:a<.aTeJIH ropH30HTHbIX tjJoHapeil o6b!l.JHO HMeIOT 

noJiypacceHBarow,yro noBepxHOCTb. 
Ha pHc. 77 IlOKa3aH ropH30HTHblH cpoHapb r<P-3 

3aBO)J.a fOCTeacBeT. 0Tpa:arnTeJib - 3MaJIHpOBaHHbIH, 
HaH60JihWaH MOIUHOCTb JiaMnbr-1000 am. KoatjJHUHeHT 

IlOJie3HOro )1.eHCTBH5I 'Yj = 0,68. 
Ha pHc. 78a npeJJ.CTaBJieHbI KpHBbie pacnpeJJ.eJieHHH 

CHJI CBeTa ropH30HTHOro tjJoHapH f¢-3 B IIpO)J.OJibHOH 

(crrJIOillHOH JIHHHe:H) H rronepe'-IHOH (nyHKTHpOM) IlJIO
CKOCT5IX. 

Ha pttc. 786 npeJJ.cTaBJieHhI KpHBbie H30JIIOKC Ha 
BepTHKaJibHOH IlJIOCKOCTH Ha paCCT05IHHH 4 .u OT CBe-

T.2'iY:l~if9l8Lfl.,zu{, b-y ASA 
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,llJrn oCBew:emrn ropII-
30HTa co6IIpaIOTC5I 6aTapeII 
II3 ropII30HTHhIX cpoHapeti, 
BKJIIO'laIOIUIIe HeCKOJibKO .zr.e
CHTKOB cBeTeJibHIIKOB. Ba
TapeH rro.zr.BerrmsaeTCH Ha 
crreuIIaJibHOH paMe (pee. 79 
II 80) npeMepHo nocepe.zr.II· 
He cueHbI (pIIC. 76) TaK, 
l!T06hr cseT OT Hee na.zr.aJI 
Ha BCIO rrosepXHOCTb rope-
30HTa. YfHOr ,II.a ropH30HT
Hhie cpoHape pas.zr.eJIHIOTCH 
Ha .II.Be 6aTapee (pHc. 80). 

Ope ornerueHHII ropH-
30HTa 6aTapeeti ropesoHT
HhIX cpoHapefi OCBeW:eHHOCTb 
B HH)!{Heti qacTe ropH30HTa 
o6wqHo OKa3hlBaeTCH ee.zr.o
craToqHo:fi. )lJIH yseJIII'le
mrn ocsew:eHHOCTH rope-
30HT ,ZI.OIIOJIHeTeJibHO ocse
w:aroT CHe3y JIH60 IIO,ZI.CBe
TaMII (,,KapeTHbie cp0Hap11", 
,,6epe)KKH"), JIH60 - 3Ha q11-

p H c. 77 TeJibHO pe)Ke - crreu11aJib-
Hoti ropII30HTHOH paMnoti, 
B,ZI.eJI8HHOH B IIJiaHilleT II He 

BbICTynarow:eH: tta.zr. era rrJIOCKOCTbIO. B nocJie.zr.ttee Bpe
MH, O,ZI.H8KO, 33 rpaHHUeti: II3rOTOBJI5IIOT ropH30HTHbie 
cpottapH c sepKaJibHblMH OTpa)KaTeJIP.MH (pee. 81 II 79), 
KOTOpbre OCBew:aroT paBHOMepHO secb ropH30HT e, 
CJie,ZI.oBaTeJibHO, Ha.zr.o6HOCTb B ,ZI.OIIOJIHHTeJibHOM OCBe
w:eHHe HII)KHeti era qacTe oTrra.zr.aeT. 

00,ZI.CBeTaMII (,,W:IITKH", ,,KapeTHhie cpoHapH",
,,6epe)KKH" II T • .zr..) H33bIBalOTC5I rrepeHOCHbie CBeTIIJib-
201..S Di.fji.fi,,zui- b-y ASA 
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HHKH caMoro pa3H006pa3HOrO BHAa, HMeIOIIJ,He 11.eJib!O 

ocBeTHTb OT ,neJibHbie yqacTKH c11.eHbl, C03,ll;aTb .l(OIIOJI

HHTeJibHYIO OCBeIIJ,eHHOCTb B TOM HJIH HHOM MeCTe, 

er JI3AHTb HepaBHOMepHOCTb ocseIIJ,eHHfl H np. 0HH 

H3rOTOBJIHIOTCH Ha OAHY HJIH HeCKOJibKO JiaMrr. 0Tpa-

)!{aTeJrn H3fOTOBJI5!IOTC5! c 

150" 140" nosepXHOCTb!O CMeIIIaHHOfO 
.--.--'".--...~--.---. OTpa)l{eHHfl, nprrqeM HHor,na 

P 11 c. 78a 

130· C 60JibIIIOfi 3epKaJibHOll CO· 

cTaBJIHIOill.efi (cM. Pacrrpe,ne

rzo· JieHlie oTpa)l{eHHoro CBeTa). 

110· ;MOill.HOCTb ycrnHaBJIHBaeMb!X 

80' 

70" 

60" 

so· 

II ; -"~ r< o.a,l'l'r 
I/ ' .,.:s 
I -J J' ' ,,,, 

1 ~1 

' I// I 

' ' ~·- I/ 
/ IJ 

' -.... ~ !.1 'I' 
I"- ~ 

,_._ '/I arm a 
~ 000//M 

61/2021/58 

Paccro.vHue no i?OfJUJOHranu (M) 

pH C. 786 

B IIOACBeTax Jl3MTI 6brnaeT caMOfi pa3Hoo6pa3HOll, OT 

CaMb!X He60JiblliHX MOIIJ,HOCTeii: B 15-25 Bm AO 500-

1000 Bm. Oo,n;CBeTbl YCT3H3BJIHBaIOTC5! Ha lliT3THB-aX, 

IIOABeIIIHB3IOTC5! Ha KpOHIIITeii:rrnx, nepe,nsHraIOTCfl Ha 

cne11.11aJibHbIX KapeTax H T. ,n. 
Ha puc. 82a H 6- rrpe,ncTaBJieHhl ,nsa no,ncsern 

Hn-1 H A0-1 saso,na foCTeacseT. 0Tpam:aTeJIH y rro,n

cseTOB - aMaJrnpoBaHHbre. MaKCHMaJibHafl MOIIJ,HOCTb 

JI3Mll B OOACBeTax-1000 Bm. 

201-5 Di.fji.;fi,zul- b-y ASA 
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CBeTopacnpe.n.e
Jiem1e o6oHx IIO.lI.

CBeTOB IIpH6JIH3H

TeJibHO 0,ZI.HHaKOBOe. 

Ha pHc. 83a H 6 ,ZI.JI5l 

IIpaMepa npe.n.crn
BJieHa Kp11Ba5l pac

IIpe.zr.eJiemrn CHJI CBe

Ta IIo.n.cBeTa An-1 
( CIIJIOIIIHOH JII.fHHetl:

B TIOTI::peqHOH TIJIOC

KOCTH, TIYHKTHpOM -
B IIpO,ZI.OJlbHOH TIJIOC

KOCTH) H KpHBhle 

H30JIIOKC Ha sepTH

KaJibHOtl: IIJIOCKOCTH, 

Haxo.D;m11:efic51 Ha pac

CT05IHHH 4 .M OT CBe

THJlbHHKa. 

p 11 c. 79 IlpOJICeKmOpbl 

CocTaBHbIMH 
q aCTHMH cu.eHH

q e c K 0 r 0 TI p 0 }!{ e KT 0 pa SIBJIHIOTC5l: HCTQqHHK CBe

Ta, OTITHqecKaH CHCTeMa, KOPTIYC H CBeTOcjJHJibTp. 

0 II TH q e c Ka 5l c H c Te M a TI p 0 }J{ e KT 0 p a HMeeT 

Ha3HaqeHHe IIepepacIIpe.n.eJIHTb CBeTOBOH TIOTOK HCTO'l

HHKa CBeTa, TO eCTb C03,ZI.aTb Tpe6yeMOe CBeTopacTipe

.n.eJieHrre Tipo:lli:eKTopa. 

0IITaqecKaH CHcTeMa TipomeKTOpa MomeT 6hlTb Tpex 

THTIOB: .lI.HOIITpHtiecKaH, KaTOTITpHtieCKaH H KaTO,ZI.H:O
TITpHqecKa5l. 

B II p 0 :lli: e KT 0 p ax c JI. H 0 II T p H q e c K 0 ti: (npe

JIOMJIHIOlll.etl:) 0 II TH q e c K 0 tl: c H c Te M 0 H CBeTOBOtl: 

Tiy110K npo:lli:eKTopa 06pa3yeTrn B pe3yJihTaTe npeJioM

JieHHH CBeTOBOro IIOTOKa HCTOIJHHKa CBeTa JIHH3aMH. 

201.-5 Di.fji.;fi.,ze,ol, f?.y ASA 
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p II C. 80 

B II p 0 )l{ e KT 0 pa x c Ka T 0 II T pH q e c K 0 if (oT

paMaTeJibHOfi) 0 II TH q e c K 0 H c H c Te M 0 H CBeTOBOH 

nyqoK npoMeKTopa o6paayeTC51 B peayJihTaTe OTpa

MeHH51 CBeTOBOrO IIOTOKa HCTOIIHHKa CBeTa OT aepKaJib

Horo oTpaMa TeJI51. 

B npoMeKTopax ~ KaTOJJ.HOIITptttiecKofi 

(cMeIIIaHHOH) OIITHIJeCKOH CHCTeMOH CBeTOBOH 

IIyqoK npoMeKTOpa o6paayeTC51 B peayJihTaTe IIpeJioM

JieHH51 CBeTOBoro IIOTOKa HCTOIIHHKa CBeTa JIHH33MH, 

IIpHIIeM tI3CTb CBeTOBOro IIOTOKa ripeJIOMJI51eTC51 JIHH-

33MH nocJie ero OTpaMeHH51 OT aepKaJihHOrO OTpa

.>KaTeJI51. 

B c~eHHIIecKoif IIpaKTHKe IIpOMeKTopa c JJ.HOIITpH

qecKofi H K3TO)J,HOIITpH4eCKOH OIITHIIeCKHMH CHCTeMaMH 

o6'he)J,HH51IOTC51 B rpynIIy JI H H 3 0 B bl x II p 0 )l{ eK T 0 p 0 B. 

201..S Di.fjl;fi.,ze,o/.; b-y ASA 
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CoBpeMeHHhie JIIIH30Bbie 

II pomeKTOpbl HBJIHIOTCH IIC

KJIIO'IIIT~JlbHO npomeKTO

paMII c K3T0.11JiOIITpII'Ie

CKOH OIITII'leCKOH CIICTe

MOH. JlIIH30Bbie npo)l{eK

TOpbI 6e3 3epK3JlbHblX OT

pama TeJietl, TO ecTh npo· 

)l{eKTOpbl c .ll.IIOIITpIItJe

CKOH OIITII'leCKOH CIICTe

MOH, HBJIHIOTCH ycTape

JihIMII OCBeTIIT.eJibHhlMII 

nprr6opaMII BCJie.ll.CTBIIe 
11pe3MepHo HII3KOro K09-

qrnll,IIeHTa noJiesHoro .rr.etl

CTBHH. DprrMeHeHrre JIIIH-

30BbIX npomeKTOpOB 6e3 

sepK3JlbHHX OTpamaTeJieR 

He MOllieT 6b!Tb peKOMeH-

p H c. 8! .ll.OB3HO. 
JlIIH3bl' COCTaBJIHIOIIUie 

OilTII'leO:yIO CIICTeMy Cll,e

HII1IeCKOro npo)l{eKTopa, HBJIHIOTCH IIJIOCKO-BblilYKJih!MII 

CTaH,II.apTHbIX pasMepoB II co CT3H.ll.3pTHhIM cpoKyCHbIM 
paCCTOHHIIeM. 0HII II3rOTOBJIHIOTCH 06b!1IHO II3 aepK3Jib

HOfO CTeKJia (CM. flpIIMepbl OIITII1IeCKIIX CIICTeM. JlIIH-

30Bb!H npmKeKTOp). 3To 60Jibllletl 'l3CTbI0-KOH,II.eHCOp· 

Hb1e JIIIH3bI (cM. KoH.rr.ettcopb1). 
3epK3JibHbie OTpa)l{aTeJIII B JIIIH30BbIX npo)l{eKTO

pax 60Jihruetl 11acThIO ccpepII11ec1rne, onnaKo II3BecT

HhI rrpO)l{el<TOpbl II c 9JIJIIIIITII'leCKIIMII OTpamaTeJIH

MII (cM. CcpepII11ecKoe aepKaJio II 3.11JI11mrr11ernoe aep

KaJio). 

3epK3JlbHbie OTpa)l{aTemI B npO)l{eKTopax c K3TO

,II.IIOilTpII'IeCKOH OIITII'leCKOR CIICTeMOH 06b!'IHO napa

.60JIII'leCKIIe (cM. Dapa6oJIII1IeCKoe sepKa.110). 

20JS Di..Bi;fi,ze.o{, b.y ASA 
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pH C. 82a 

3epKaJJbHbie OTpam:a Temr H3f0TOBJJHIOTC5I CTeKJJJIH

HbIMH HJJII MeTa.11.11wrecKIIMII (cM. CreKJJHHHOe sepKa.110 
u MeTaJJJJwrecKoe se prrn.110 ). 

I1 c T 0 q H H K H c B e T a c u e H H q e c K II x II p 0 >K e K

T op o B. B KaqecTBe HCTOqHIIKOB CBeTa B cueHIIqecKIIX 

npmKeKTOpax 60JJbillett qacTbIO IIpIIMeHJIIOT npoeKUHOH

Hbie JJaMIIbl. 0.n:HaKO .n:o CHX IIOp e~e BCTpeqaIOTCJI 

npomeKTOpbI c 3JJer<TpnqecKHMH ,n;yraMH KaK nepeMeH

Horo, T3K H IIOCTOJIHHOrO TOKa. IlpHMeHem1e 3JieKTpII

IJeCKOtl: .n:yrII, O,n:HaKo, peKOMeH,n:OBaHO 6bITb He MO>KeT 

npem:,n;e scero H3-3a OIIaCHOCTII B rrnmapHOM OTHOUie

HHII, a TaK.>Ke IIOTOMy, qTO qacTO ,n;yra ropIIT KpaiiHe 

HeCTIOKOHHO, qTo BbI3bJBaeT HerrpIIHTHOe .ll;JJJI 3pHTeJJJI 

KOJJe6aHIIe OCBe~eHJ-IOCTH Ha cueHe. 

Koprryc cueHIIqecKIIX rrpom:eKTopos 

CJIY>KIIT ,n:JIJI CKperrJieHIIJI Bcex COCTaBHbIX qacTeii 

rrpom:eKTopa II ,ll;JIJI rrpe.n:oxpaHeHIIJI mas OT HPKIIX 

112.f'fh~orf~~f.fkzo~r~Jnt"SA 
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lJ3CTeH IiCTOlJHHKa CBeTa, 

JIHH3hI Ii oTpa)l{aTeJIH, TaK 

)l{e, KaK y CBeTHJihHHKOB, 

33III.HIII.eHHhIMH OK33bIBaIOTCH 

TOJlbKO rJia3a 3pHTeJIH, Tor.rr.a 
K3K rJia3a aKTepa-HHKaK He 

3 a III. Ii III. e H bl. 
n p H M e H e H H e C 11. e H li

q e c K H x II p 0 )l{ e KT op 0 B. 

npo)l{eKTOpbI HrparoT 60Jih

rnyro pOJib B COBpeMeHHOH 

CU.eHHlJeCKOH OCBeTHTeJibHOH 

YCT3HOBKe. npo:>KeKTOpaMH 

,,3aJIHB3IOT" BCIO cu.eHy, co-

3,1I,3B35I o6III.ee OCBeIII.eHHe; 

rrpom:eKTOpaMH C03,1I,aIOT .no

IIOJIHHTeJibHOe OCBeIII.eHHe Ha 

OT .rr.eJibHblX ytJaCTKax cu.eHhI; 

OCBeIII.aIOT orpaHHlJeHHhlH 

yq aCTOK cu.eHhl; OCBeIII.aIOT 

aKTepa, H rrytJOK CBeTa rrpo-

U )KeKTopa ,,cJie.rr.yeT" 3a rrepe

.ZI.BHm:eHHeM aKTepa no cu.eHe; 
C03,1I,3IOT pa3HOo6pa3Hhie CBe

TOBbie acpcpeKThI, Ii T. ,lI.. 

npoJKeKTOpbl pa3MeIII.a-

p l1 c. 826 IOTCH B CaMblX pa3JIHlJHhIX 

MeCTaX cu.eHbI II 3pHTeJibHO

ro 3aJia: B 60KOBb!X JIO)l{3X, 

B u.eHTpaJibHOH JIO:IB:e, B IIOTOJIKe 3pHTeJibHOrO 3aJia, 

Ha rropTaJibHOH CTeHe, Ha raJiepeHX II MOCTIIKax, Mem:.ny 

KYJIHC3MII Ii T • .n. npo)l{eKTOPhI 5IBJIHIOTC5I no cyIII.e

CTBY rrepeHOCHhIMII rr.pII6opaMH II MoryT 6hITb ycTaHo

BJieHbI B JIIo6oM yqacTKe cu.eHbI. TaKHM o6pa30M, 

OCBeIII.eHHe cu.eHbl rrpom:eKTOp3Mii MOm:eT rrpOH3B0-

.,1I,IITbCH KaK c BeCbMa .rr.aJieKIIX pacCTOHHiiH (HarrpIIMep, 

201..S Di.fji;fi,,zui- h-y ASA 
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H3 ueHTpaJibHOH JIQ)i{Ii), Ta!{ H c O'IeHb 6JIH3KHX

c paccTOHHHH 2-3 .M. 

Tunht cu,efluttecKux npoJ1ce1Cmopon 

0 p 0 )!{ e KT 0 p bl C 3 e p Ka JI b H bl M H 0 T pa)!{ a

T e JI HM H rrpHMeHHIOTCH B HaCTOHIII.ee BpeMSI OtieHb 

pe.rr.Ko. CxeMa TaKoro rrpo)!{eKTopa rroKa3aHa Ha pHc. 24. 
l1cTO'IHHKaMH caeTa MoryT 6hITb KaK JiaMIIhI HaKaJIH-

pH C. 83a 

BaHHH, TaK H aJieKTpH

qeCKHe .rr.yrH. 
J1HH30Bble 

II p 0 )!{ e K T 0 p hI, 

rrpHMeHHeMb!e B rrpaK-

/.// '-1'-
/I/ J "\,l'\I\. 
I I 1'..I\ P\ 

I ~~ ' \ 

I/ >-.. ' I I I 
t\ ' 

I ' I I 12,S I I 
I I \ .._1~, I 

-~°s v 
\'I'\ ' -5- // 

1'- .... "J,5 ...... /Ill 
"-,,, P,S v / ) 

/la11na"- -1.2 
1000;;:;- ",,,, 0,7 

v J ,_ 
o_l)fil< v 

6'1202'16 
PaccroPHue no cf!llt130Hra/lu(M) 

pH C. 836 

THKe cueHHIJeCKOfO OCBeIII.eHHH, 06b!IJHO HMeIOT 

rrpHcrroco6JieHFre ,lI,JIH H3MeHeHHH pacCTOHHHH Me)!{,lI,y 

JIHH30H H HCTO'IHHKOM CBeTa. ::ho II03BOJIHeT H3Me

HHTh ,lI,HaMeTp BhIXO,ZJ;HIII.ero H3 npo)!{eKTOpa nytIKa 

CBeTa, a, CJie,ll,OBaTeJihHO, IlOJiyqaTb Ha cueHe cBeTOBOe 

IlHTHO 60JibIIIero HJIH MeHbIIIero pasMepa. l13MeHeHHe 

paccTOSIHHSI M e)!{,ll,y JIHH30ti: H HCTO'IHHKOM CBeTa rrpo-

201..S DiLli.;fi.,.z.UJL. t,,40 ASA 
11* "':;J V::::J 



164 Oceemume.11bHbte u npoeKU,llOHHbte npu6opbt 

II3BO)l;l1TC5I 60Jibille!t 'IaCTb!O nyTeM rrepe,II.BIDKeHIIH HCTO'I

HHI<a CBeTa II 3Ha'IIITeJibHO peme nepe,II.BH2KeHHeM JIHH3bl. 

B JIHH30BbIX npomeKropax npm.1eH5IIOT KaK 06br'I-

1Ible KOH,lI.eHcOpHb!e JIHH3bl c r Jia,II.KOH ccpepII'IeCKOH 

IIOBepxHOCTb!O, TaK II TaK Ha3bIBaeMb!e JIIIH3bl <Ppe

HeJI5I. y nocJie,II.HHX rJia,lI.KaH ccpepII'IeCKa5I IIOBepxHOCTb 

3aMeHeHa pH,lI.OM CTeKJIHHHb!X IIpII3Ma TH'IeCKHX KOJieU., 

pacrroJIO}KeHHbIX B onpe,II.eJieHHOM nopH;me. DpomeK

TOiJbI c JIIIH3aMII <PpeHeJIH HMeIOT 3Ha'IIITeJibHO 60Jib

lliIIH K03cpIIU.HeHT IIOJie3HOrO ,II.eHCTBHH, HemeJIH npo

meKTOpbl c o6bl'IHb!MII rJia,II.KIIMH JIHH3aMH. 

0TpamaTeJib B J1HH30Bb!X rrpomeKTOpax MO}KeT 6bITb 

mecTKO coe,II.HHeH c HCTO'IHHKOM CBeTa II, TaKHM o6-

pa30M, nepeMemaeTCH BMeCTe c TIOCJie,lI.HHM. 
Dpem,lI.e qeM mecTKO coe,II.HHHTh OTpamaTeJih c 

IICTO'IHHKOM CBeTa, ero c.'IeP.yeT ycTaHOBHTb B rrpa

BHJlbHOe IIOJI02KeHIIe OTHOCIITeJibHO IICTO'IHHKa CBeTa. 

DpasHJibHOCTh ycTaHOBKH oTpamaTeJIH MomeT 6hITb 

nposepeHa, ecJIH rrocMoTpeTb Ha sepKaJ10 B,lI.OJJb era 

npO,lI.OJibHOH OCH. EcJrn HCTO'IHHKOM CBeTa HBJIHeTCH 

,II.yra, TO II306pameHIIe AyrH 6y,LieT Ka3aTbC5I COBIIa,Lia

IOIIl.HM c caMoil ,II.yroil. EcJIH .>Ke IICTO'IHHKOM cBeTa 

5IBJI5IeTC5I npoeKU.IIOHHaH JiaM rra, TO Ha6JIIO,LiaTeJib ,lI.OJI

}J\'.eH ysH,lI.eTb KapTIIHy, rrpe.rr.CTaBJieHHYIO Ha pHc. 84: 
H306pameHHe HIITeit JiaM!lbl ,ll.OJI)l{HO 6b1Tb B npoMe-

2KYTKaX Mem,II.y caMh!MH HHT5IMH JiaMilbl. 

l1cTO'IHllK CBeTa BMecTe c OTpamaTeJieM IIOMHMO 

npO,llOJibHOrO rrepeMemeHHH (BAOJib npo,nOJibHOH OCH 

npomeKTopa) HMeeT TaKlKe rrepeMememre no sepTH

KaJibHOH ocH H rronepeK npomeKTopa. 3nr nepeMerue

HHH He06XO,lI.HMhl JlJI5I ycTaHOBKH HCTO'IHHKa CBeTa Ha 

onTH'IeCKoii ocH JIHH3hl (cM. Dpo'IHe HCKa}KeHHH onTH

qecKHMH CHCTeMaMH). 

l1cTO'IHHKaMII CBeTa B JIIIH30BblX npomeKTOpax 

60JlhllleH qaCTblO 5IBJI5IIOTC5I rrpoeKU.IfOHHble JiaM!lbl 

MOIIl.HOCThIO OT 500 ,II.O 3000 em. Pe>Ke B JIHH30BblX rrpo-

20:1-S Di..gi;fi,zul ~ ASA 
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p II c. St 

}KeKTOpax np1rneHHIOTC5l 9JieK
TpHqecKHe .n.yrn. 

J1HH30Bble rrpo}KeKTOpbl yCTa
HaBJIHBaIOTC5l Ha UITa TH Bax HJIH 
rro.n.BeUIHBaIOTCH rrpH IIOMOlll,H 
BHJIKH Ha KpOHIIITei1:HaX. 

Ha pHc. 85 rrpencTaBJieH 
rrpO}KeKTOp CTP<t> 3aBO]la foc
TeacBeT. 

npo}KeKTOP CTP<t> CHa6}KeH 
JIHH30H <t>peHeJIH .n.naMeTpOM 
d = 212 MM. OTpa}KaTeJib -
)KeJie3Hb!H xpOMHpOBaHHbIH. 
CTpo}KeKTOp paccqHTaH Ha JiaM
rry MaKCHMaJibHOH MOIUHOCTll 
1000 BT. KoaqrnuHeHT rroJies
HOro .n.eti:CTBH5l paBeH 1j=l2-
17%, B aaBHCHMOCTH OT yna
Jiemrn JiaMIIbl. OT JIHH3bl. (Ko
aqmuHeHT TIOJJe3HOro .n.eiiCTBHH 

165 

pH C. 85 

rrpo)l{eKTopa CTP-1 saBo.n.a foCTeacBeT c rna.n.Koti: 
JIHH30H paBeH Ti= 5-8% .) 

Ha pHc. 6 rrpe.n.CTaBJieHbI KpHBbie pacrrpe.n.eneHHH 
CHJI CBeTa rrpo)l{eKTopa CTP<P .II.JIH JlBYX paccTOHHHfi 
Me}K.n.y JIHH30H H HCTOqHHKOM CBeTa: KpHB'a5l 1 -
JlJIH paccT05lHH5l 110 MM, KpHBaH 2 - rrpH HaH-

2o:i.s Dl9i,fi,,ze,o/., I?'!:} ASA 
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pH C. 86 

60JibUieM I1pH6JIIUKeHHH 

JiaMrrbr K JIHH3e. Ha p11c. 

86 rrpe.rr.cTaBJieHbI KpH

Bhre H30JIIOKC (JiaMrra-

1000 .!t.M) Ha BepTH

KaJibHOH I10BepXHOCTll, 

Haxo.rr.Hmeli:cH Ha pac

CTOHHHH 10 M OT npo

JKeKTOpa (rrpn cpe.rr.HeM 
I10JIOJKeHHH JiaMI1bl OT

HOCHTeJibHO JIHH3b!). 

JlnH30Bbre npoJKeK
TOpbr o6bJqHO rrpHMe

HHIOTCH ,lI.JIH OCBemeHHH 

cueHbl c 6oJiee HJIH Me-

Hee .zr.aJieKHX pacCTOH

HHH. JhrH30Bbre rrpo}KeKTOpbI, ycTaHOBJieHHble rpyrrrraMH, 

HarrpHMep, B 6oKOBOH JIOJKe, B rrpoeMax IlOTOJIKa 3pH· 

TeJibHOrO 3aJia, HHOf .zr.a aJieKTpwreCKH coe,lI.HHHIOTCH 

MelK.II.Y co6ofi (KOHeqHo, ITO UBeTaM). fpyrrrra JlllH30-

BblX rrpolKeKTOpOB B 60KOBbIX JIOJKaX IlOKa3aHa Ha 

p11c. 87 (TeaTp HM. BaXTaHroBa). 
Ty 6 y ca M 11 Ha3bIBaIOTC51 JIHH30Bbre rrpoJKeKTOpbr 

c KOpnycoM B BH,lI.e BepnIKaJibHOfO UHJIIrn.zr.pa. JlaMrra 

B,lI.OJib rrpO,lI.OJibHOH OCH Ty6yca He rrepe.rr,BnraeTC51. 

BrrpoqeM, HHOr.zr.a JIHH3a HMeeT HeKOTOpoe rrpo.rr,OJib

HOe rrepeMemeHne. 
YlcTOqHHKaMH cseTa HBJIHIOTCH HCKJIIoqHTeJibHO 

rrpoeKUHOHHbie JiaMIIbI HaKaJi1rnaHH5I 500-1000 Bm. 
0TpaJKaTeJIH, 6oJibIIIeti: qaCTb!O MeTaJIJIHqeCKHe, 

y KpenJIHIOTC.51 Ha Koprryce Ty6yca. 
JlHH3bl 06b1qHo KOH,lI.eHcOpHbie, XOTH MOfYT 6bITb 

c ycnexoM rrpttMeHeHbI JIHH3bI <l>peHeJIH. 

Ty6ychr rro.rr.BeUIHBaIOTCH rrptt rroMOIIJ:tt BHJIOK Ha 

KpOHIIITeHHax; OHH MOryT 6bITb ycTaHOBJieHbI TaKJKe 

2JiJ.~3D~1N:ll~ ASA 
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Ha pHc. 88 rrpe,u:
craBJieH ry6yc Tea
rpaJibHOfi Jia6opa ro
pHH ,U:Jlfl rrpoeKUH
OHHb!X JiaMrr MaKCH
MaJibHOfi MOIUHOCTH 
500 Bm. 

Ty6ychI rrpHMeHfl-
10Tcfl .U:Jifl ornern;e
mrn cueHbI c 6oJiee 
6JIH3KHX paccTOlIHHfi, 
LJeM JIHH30Bbie rrpo
m:eKrOpbI. 0HH ycra-

pH C. 87 

HaBJIHBaIOTCfl Ha pa3JIHl.JHh!X yqa
CTKax cueHbI, IJarn;e Bcero Ha BHY
rpeHHlix cropoHax rropraJihHOfi 
apKH, a HHOf)l,a BhlHOCHTCfl H B 
3pHTeJibHblfi 3aJI, 

B hI H o c H bl M H rr p o m: e K T o
p a M H H33b!B3IOT JIHH30Bb!e rrpo
iheKTOpb!, rrpe,ll,H33Ha IJeHHble ,ll,Jlfl 
ornemeHHfl rrpocueHHyMa H nep
soro rrJiaHa cueHhI co cropoHhI 
3pHTeJihHoro 3aJia. I-fa HHX cocra
BJiflIOTCfl BblHOCHbie cocpHThl, 'ITO 

pH c. 88 ,ZI;J!fl 60JiblllHX cueH HecpaBHeHHO 
20JS Di..Bi;fi,,ze.o(.., b-y ASA 
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pH C. 89 

Jiyqme, tieM npeMe

Hemte JJJIH ::noli u:eJJe 

KaMepHb!X co<t>HTOB. 

l1Hor.n:a BblHOCHbie 

npo*eKTOpbI yCTaHa
BJieBaIOTC5I e B 60KO

Bb!X JIO)l{.aX (pee. 87). 
B e p T e K a JI h_

H bl M e II p 0 )!{. e K T O

p a M e Ha3b!BaIOTC5I 
JieH30Bbie npO)l{.eK

TOpbI, npe,n:Ha3HatieH

Hble, KaK e CHOIIO

CBeTbI, ,ll.JI5I OCBern:e

HeH rOpH30HTaJibHb!X 

IIOBepXHOCTeli Ha cu:e

He. BepTnKaJ1bHb1e 

npO)l{.eKTOpbl OTJIH

qaIOTCH OT CHonocBe

TOB 6oJiee yaKeM nyq

KOM CBeTa, a OT npo

qex JIHH30BbIX npo

)l{.eKTopoB-TeM, lJTO 

ecTOtIHeKaMe CBeTa 

B HeX HBJl5IIOTCH HOp-

MaJlbHbie, He npoeK

u:eoHHhie JIBMIIbI. Ha pee. 89 npe,ll.cTaBJleH BepTeKaJ1b

Hb1fi npo)l{.eKTOp 3arpaHHlJHOrO npoeaBO,ll.CTBa. 

BepTe1<aJibHb1e npo*e1noph1 npe,ll.HaaHatiaIOTC5I ,ll.JIH 

ocBern:emrn Ha cu:eHe yqacTKOB tte6oJih!llex pasMepoB, 

MeHbllIHX, tieM ElTO MO)l{.HO C,ll.eJiaTb CHOIIOCBeTaMe 

{cM.). 
BepTeKaJlhHbie npo*eKTOpb1 nO,ll.BeIIIeBaIOTC5I Ha 

IIITaHKeTKax eJie Ha peti:Kax Me*AY co<t>nTaMe. KpoMe 

Toro OHe ycTaHaBJieBaIOTC5I Ha eepXHHX raJiepesix, MO

CTeKax. 

201..S Di.,gi.;fi,;zu;l., b-y ASA 
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,,CTHCTOJieTaMH" 

Ha3bIBaIOTCH pytIHhie rre

peHOCHhie JIHH30Bble rrpo

)!{eKTOpbi. DHcToJieThI 

o6hilIHO HMero:r np11cno
co6JieHHe ,n;JIH H3MeHeH11H 

pacCT05!HH5! Me)!{.n:y 11CTOl!

Hl1KOM CBeTa ll Jil1H30H H, 

CJie,n;oBaTeJibHO, HMeeTC51 
B03M0)!{HOCTb H3MeH51Tb 

,n;HaMeTp CBeTOBOro rryq

Ka. l1Hor .n:a .n:Btt)!{eHHe 

rrpH.n:aeTC51 HCTOlIHHKY CBe

Ta, y,n;o6Hee JKe HMeTb 

B03MOJKHOCTb11epe.n;BHraTb 

JIHH3y. 

I1cTOllHHKaM11 cseTa HB
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pH C. 90 

JIHIOTCH JiaMITbl HaKamrnaHl15l MaJioro Harrp5!)KeHH5! 

(12 HJIH 24 B). Dp11MeHeH11e JiaMIT HOpMaJibHOfO Ha

rrpH)!{eHH51 127 8 KaTeropHlleCKl1 He,n;orryCTHMO, TaK 

KaK MO)!{eT rrpHBeCTH K nopa)!{eHHIO TOKOM qeJIOBeKa, 

.n:ep)!rnrn:ero B pyKax npn6op; B TH)!{eJibIX cJiyqaHx ::no 
MQ)KeT OKOHl!HTbC5! CMepTbIO. 

0rrTHl!eCK351 CHCTeMa .rrnCTOJieTa" COCTOHT H3 

Jll1H30BOH 011THKH ll OTpa)!{aTeJIH, 60Jiblllefi qaCTbIO 

MeTaJIJIHl!eCKOfO. JlHH30Ba5! 011THKa COCTaBJI5!eTC5! 113 

Jll1H3 He60Jiblll0fO JJ;HaMeTpa. l1Hor,n;a np11MeHHeTC5! 

CJIO)!{H35! 011THllecKa51 CHCTeMa, l!T06b! H36e)!{aTb xpo

M3Tl1lleCKHX a6eppa~HH. 
Ha pHc. 90 npe,n;cTaBJieH .nacToJieT" co cJIO)!{

HOH 011THl[eCKOH CHCTeMOH 3arpaHHl!HOfO rrp0113BOJJ;
CTBa. 

,, CTHcToJieTbI" npe,n;Ha3Ha qeHbI .TI:JIH ocBern:eHHH aKTe

poB. OcBeTHTeJib, CTOH MeJK.n:y KYJIHCaMH, ,n;epJKHT B 

pyKax ,, rrn'cTOJieT", HaBO.TI:HT nyqoK CBeTa Ha JIH~O 
aKTepa ll HeOTCTYIIHO ,,CJie,D;HT" 3a HHM. 

201-S Di.fji,fi,.zW:, b-y ASA 
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Ilpoeim;uonnMe np11oopL1 

0 p 0 e KUH 0 H H bl M n p II 6 0 p 0 M Ha3bIBaeTC5l 

yCTpOHCTBO, IIpe.uHa3Ha LJeHHOe )I.JI5l o6pa3oBaHII5l B 

yBeJIH'leHHOM BII,II,e ll306pa)l{eHII5l TOfO IIJIII ,II,pyroro 

IIpe,II,MeTa. OpoeKu1rnHHb1e IIpH6opb1 pa3,II,eJIHIOTCH Ha 

IIpII60phl c OIITII'-IeCKOH CHCTeMOH H 6e3 OIITHLJeCKOR 

CHCTeMbl. 0pH60pbl c OIITHLJeCKOH CHCTeM OH B CBOIO 

oqepe,II,b pa3,II,eJimoTCH Ha .n:IIanpoeKI.1,HOHHb1e II anH

npoeKUHOHHble. 
Jl H a II p 0 e K U H 0 H H hl M H n p H 6 0 p a M H Ha3bl · 

BaIOTC5l TaKHe rrpH60pbl, B KOTOpblX IIpe,II,MeT, H30-

6pa)l{eHHe KOToporo ,Il,OJI:lKHO 6blTb IIOJiyLJeHO Ha 

3KpaHe, 5lBJI5leTC5l npo3paLJHblM (AH a II 0 3 HT H B) H 

ocsemaeTcH HarrpocseT . 
.3 rr H II p 0 e Ku H 0 H H bl M H II pH 6 0 p a M H Ha3bl

BaIOTC5l TaKHe IIpH60pbl, B KOTOpblX IIpe,II,MeT' H306pa

)l{em1e KOToporo ,II,OJilli.HO 6b1Tb noJiyLJeHo Ha 3Kpane, 

5lBJI5leTCH Herrpo3 pa lJHblM. .3 IIHII poeKUHOHHble IIp 116op bl 

Ha cue He I10lJTH HHKOf ,Ll.a He IIpHMeHHIOTCH. 

JI, uanpoeJCu,uo HHbte npu6o p bl 

c 0 c Ta B H bl M H q a c T 5l M H ,II, Ha II p 0 e Ku l:I 0 H

H bl x I1pH60 p 0 B HBJI5lIOTC5l: HCTOLJHHK CBeTa, OilTH

LJecKaH CHCTeMa, ,II,HaII03HTHB H KOprryc. 

OrrTMLJecKaH cHcTeMa ,II,11arrpoeKu11011HhlX IIpe6opoe 

HMeeT Ha3Hal!eHHe: 1) OCBenITb ,II,HaII03HTHB, 2) co-

3,II,aTb yBeJIHLJeHHOe H3o6pameHHe .n:11an03HTHBa Ha 

aKpaHe. OnTHLJeCKaH CHCTeMa COCTOHT H3: o6beKTHBa, 

KOH,II,eHcopa (ocBeTHTem:1) (cM.) H OTpa)l{aTeJIH (cM. 

OpoeKTop). 0Tpa:lKaTeJIH - MeTaJIJIHl!ecKHe HJIH cTeK

JISIHHb1e- HMeIOT o6blqHo ccpepHqecKyro IIOBepXHOCTb. 

HcTOl!HHKH cBeTa .u11aIIpoeKUHOHHhlX 

n p 11 6 op o B (cM. HcTOLJHHKH cseTa IIpO)KeKTopoB 11 
J1HH30Bble npo:lKeKTOpbI). 

Kopnyc .u11anpoeKUHOHHbIX n~116opoB 
(cM. Kopnyc IIpomeKTopa). 

201..S Di.gi.,fi.,zu{, b-y ASA 
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DpHHIJ.HII 
.L(eHCTBH5I,n:Ha

rr p 0 eKIJ.HOHHbIX 

II p H 6 0 p 0 B (CM. 

OpoeKTOp). 

Tanbt auanpoeKmopoe 

Ha pttc. 91 rrpeA

cTaBneH rrpoeKTod 

3arpaHHqHoro rrpo

H3BOACTBa, a Ha 

pttc. 92 rrpoeKT op 
TeaTpan&HOtina6o

paTopHH. 00CJie.L(

HHH CKOHCTpyttpO
BaH TaK, qTo 06b

eKTHB, paMKa AJIH 
,n:HaII03HTHBa H 

o.n:Ha KOHAeHcop
HaH JIHH3a HBJIH-

IOTC5I OTbeMHbIMH 

H, CJie,n:oBaTeJibHO, 

rrpoeKTOp MOm:eT 

pl[ c. 91 
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6bITb npeBparn:eH B o6bl'IHblH JIHH30Bb!H rrpom:eKTOp. 

DpH pa6oTe ,n:HarrpoeKTopa rrpottcxo.n:HT CHJI&Hoe 
HBrpeBaHHe era qacTeA ,n:o TaKofi ~eMrrepaTyphl, rrpH 

KOTOpoA MoryT JIOIIaTbCH KOHJI:eHCOpHb!e JIHH3bI. 4T06bI 

H36em:aTb CTOJ!b CHJibHOro HarpeBa KOH,n:eHcopHb!X 

JIHH3 (TeMrrepaTypa Hapym:HOH rrosepXHOCTH KOH,n:eH

copHofi JIHH3bI ,n:OCTHraeT HHOr ,n:a 160-170° C), Ha 

rryTH Mem:.n:y HCTQqHHKOM CBeTa H KOHJI:eHCOpOM ycTa

HaBJIHBaIOTCH KIOBeTbI c IIJIOCKOOapanJieJibHb!MH CTeK

J!HHHb!MH cTeHKaMH. B KIOBeThI HaJIHBaeTcH so.n:a H 

JI:OCT3TQqHo qacTO CMeHHeTCH. Jlyqrne, eCJUI ycTpaH

BaTb KIOBeTbI c rrpoToqHoti Bo.n:otl:. B HeKOTOpbIX 

c~o¥51bey&,~Jl tff?f ~gJ,_HTHB oxnam:,n:aIOTCH HeOOJib -
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WHM BeHTHJIHTOpOM 

(pHC. 91). 
CTpoeKTOpbI MO-

ryT 6b!Tb ycTaHO

BJieHbl B pa3JIHqHbIX 

MeCTaX cu.eHbl H 3pH

TeJibHOfO 3ana: Ha 

nnamneTe, Ha raJie

peHx, n u.eHTpaJibHOH 

JIO)Ke H T. A· (Ha 

prrc. 93 noKa3aH npo

e1nop Ha raJiepee -

Te.aTp HM. BaxTaH

rosa). 3KpaHhI, Ha 

KOTOpb!X npoeKTOpb! 

C03.ll.3IOT H306pa)l{e
HHH, TOqHo TaK )l{eMO

ryT ycTaHaBJIHBa Tb CH 

Ha pa3JIHqHblX yqa-

CTKaX cu.eHHqecKOfi 

m10ma.U.KH. Hepe.n:-
P H c. 92 KO OKa3bIBaeTCH, qTO 

npoeKTOp H 3KpaH 

B3aHMOpacnOJIO)KeHbl T3K, qTo IlJIOCKOCTb 3KpaHa He 

nepneH,rr,HKYJIHpHa onTHqecKofi OCH npoeKTOpa. B aTOM 
cnyqae H3o6pa)l{eHHe Ha aKpaHe noJiy•rneTCH HCKa)l{eH

HhIM (CM. CTpoqHe HCKa)l{eHHH OTITHqeCKHMH CHCTe

M aMH). .UJIH HC npaBJieHHH npoeKUHH npHMeHHIOTCH 

pa3JIHqHble cnoco6bl. 0,rr,HH H3 HHX COCTOHT B TOM, 

qTo ,!I,HaTI03HTHB ycTaHaBJIHBaeTCH BCer,rr,a napaJIJieJibHO 

TIJIOCKOCTH 3KpaHa, OTITHqecKaH )Ke OCb o6beKTHBa 

06pa3yeT c nepneH,!I,HKYJIHpOM K TIJIOCKOCTH ,!I,HaTI03H
THBa HeKOTOpb!H yron, npHqeM MO)l{eT 6b1Tb Hafi,rr,euo Ta

KOe TIOJIO)KeHHe o6beKTHBa, npH KOTOpOM H306pa)l{eHHe 

Ha aKpaHe oKa)l{eTCH HeHcKa)l{eHHhIM. Ha pHc. 94 noKa-

3aHa CXeMa TaKoro cnoco6a HCnpaBJieHHH H306pa.>KeHHH. 

201S Di.fji,;f-i,,ze,o/.; ~ ASA 
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I-faor,L1,a yBem1-

qem1e rrpoeKTopa 

OKa3b!BaeTC5! HeJI.O

CTaTOl!HbIM: li30-

6paJKeH11e Ha 3Kpa

He noJiyqaeTc5! 

MeHblllero pa3Me

pa, lleM 3TO HYJK· 
HO. Tor,L1,a Kapn1-

Hy, KOTopyIO Hy)l{

HO mm6pa3HTb Ha 

3KpaHe, pa3,nem1-

IOT no l!3CT5IM Ha 

HeCKOJibKO ,Ll,H3II0-

3HTHBOB H TIOJIY

l!3!0T Ha 3KpaHe 

H306paJKeHHe OT 

HeCKOJibKHX rrpoeK

TOpOB. Ha pHc. 95 
noKa3aHa cxeMa 

o6pa30B3HH5! H30-

6pa)l{eHH5! 0,Ll,HO-

p u c. 93 
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B peMeHHO HeCKOJibKHMH rrpoeKTopaMH. DpoeKTOp MO

)l{eT 6b!Tb pacrrOJIQ)l{eH K3K rrepe,n, T3K H II033.ll.H 

3KpaHa. B nepBoM cJiyl!ae H3o6pa>Kemie BocrrpHHH

MaeTC5! 3pHTeJieM B pe3yJibTaTe OTpaJKeHH5! CBeTa 

OT 3KpaHa; BO BTOPOM cJiyqae - B pe3yJibTaTe 

rrpOXO)l{JJ:eHirn CBeTa qepe3 IIOJiynpo3pal!Hb!H 3KpaH. 

Pa3MemeHHe rrpoeKTopoB 3a 3KpaHOM JJ:OJIJKHO 6bITb 

T3KHM, l!T06bl rrp5!Mble Jiyl!H CBeTa rrpoeKTOpOB He 

rrorra,L1,aJI11 B rna3a 3p1neJI5!. Ha pHc. 95 BHH3Y rroKa-

3aHo rrpaBHJibHOe paCIIOJIOJKeHHe rrpoeKTOpOB, a 

CBepxy- HerrpaBHJibHOe. Dp11 o6pa30BaHHH Ha 3KpaHe 

KapTHHbl, rryTeM coeJI.HHeHH5! HeCKOJibKHX H306pa)l{eHHM, 

He06XO,Ll,HMO T3K pacrroJIO:tKHTb rrpoeKTOpbr, l!T06b! 

coce,nHHe H3o6pa)KeHH5! 33XOJJ:HJIH HeCKOJibKO CBOHMH 
20JS Di.si;fi.,zU b-y ASA 
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pH C. 94 

KpaHMH .n:pyr Ha .n:pyra. CTpu 91'0M .n:uano3HTHBbI .Zl:OJI)KHhI 
6bITb TaK o6pa6oTaHbl, qT06bI COOTBeTCTBy10m11e KpaH 
6b!Jlli HeCKOJ!bKO paCTIJ!bIBqaTh!MH. 

flpucnoco6/leHuH. K npoeKmopy OJZH. ceemoBbtX a<ftcfleKmOB 

3 cp cp e KT H bl H: K p yr. CT pH TIOMOmH acpcpeKTHOrO 
Kpyra MO)KHQ C03JJ:aTb p5IJJ: CBeTOBh!X acpcpeKTOB, KaK TO: 

JJl,, ,' \ ' .. 
,' ,' 

,' ,, 
: : ' 

. , ' 
' . ' ' 

pH C. 95 
20JS Di,gl;fi,zu)., b-y ASA 

JJ:BH)KeHHe 06J1aKOB, 
na.n:ettne JJ:O)KJJ:H, cHe
ra, JJ:BH)KeHHe noe3.n:a 
Ii np. 

3cp¢eKTHbiH: Kpyr 
npe.n:cTaBJ15IeT co6oH: 
TIJIOCKYIO LI.HJIHHJJ:pH
qeCKyIO Kopo6Ky Ii3 
JlliCTOBOfO )KeJie3a 
JJ:HaMeTpOM He MeHee 
0,5 M c 9KCLJ.eHTpHqe
CKii pacnOJIO)KeHHbJM 
OTaepcTHeM(pHc.92). 
nliaMeTp OTBepcTirn 
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COOTBeTCTByeT ,n:HaMeTpy KOH,n:eHcopa npoeKTOpa, K KO

TopoMy npe.n:Ha3HaqaeTC5! Bee npHCIIOC06JJeHHe. 

BHyTpb Kopo6KH BBO,n:HTCH ,n:HCK Hs npospaqHoro 

MaTepHaJia, yKpemrneMhifi Ha ocH, npoxo.n:HllleH qe

pes ~eHTP KOpo6KH. 

dTOT .D:HCK, 5!BJIH5!Cb ,n:HaII03HTHBOM H H3fOTOBJJeH

HbIH H3 CTeKJJa HJIH IIJiaCTM3CChl, c HapHCOBaHHhIMH 

Ha HeM H306paJKeHH5!MH, IIpHBO,n:HTCH BO Bpall.leHHe 

BpyqHyIO pyKoHTKOfi,_ qacoBhIM MexaHH3MOM HJIH aJieK-·· 

TpHqecKHM MOTOpoM. 

l1so6paJKeHHe, HapHCOBaHHOe KpacKaMH, JiaKaMH 

HJIH MaTHposKofi Ha ,n:HCKe-.n.ttanosHTHBe, c Tofi HJJH 

HHOfl CKOpOCTbIO npoxo.n:HT MHMO OTBepCTH5! B KO

po6Ke H nepeceKaeT nyqoK CBera, na,n:aIOll.lHfi H3 KOH

,n:eHcopa Ha o6neKTHB. 

Ha aKpaHe noJJyqaercH ,n:BHJKyui:eern ttso6paJKeHHe 
,ll;H3II03HTHBa. 

3cpcpeKTHbIH Kpyr ycTaHaBJIHB3eTCH Henocpe.n.cTBeH

HO sa KOH,n:eHCOpOM, MeJK,n:y KOH.D:eHcopoM H o6neK

THBOM. 

BosMOJKHO coaMell.leHHe ,n:Byx .n;HanosttTHBHhIX ,n:H

CKOB, nocaJKeHHbIX Ha 0.D:HOH OCH, HO Bpall.laeMhIX 

c pa3JIHqHofi CKOpOCTbIO HJIH B pa3Hb!X HanpaBJJeHH51X. 

0 pHMeH51eTC51 TaKJKe COBMell.leHHe HeIIO.Il.BlI)KHOrO 06blq

HOf0 ,n:HaII03HTHBa c Bpall.laeMhIM ,ll;HCKOM H T • .n:. 

K He,n:ocTaTirnM acpcpeKTHoro Kpyra MOJKHO OTHeCTH 

.D:BHJKeHHe H306paJKeHH5! o6513aTeJJbHO IIO KpHBOH. 

Pa.n;Hyc arofi KpHBOfi, KOHeqHo, saBHCHT OT ,n:HaMetpa 

Kpyra. 
Ha pHc. 92 npe,n:cTaBJieH npoeKTop TeaTpaJihHOH 

Jia6opaTOpHH c ycraHOBJieHHbIM KpyroM. 

0 0 ,n: B H lK Ha 51 JI, H a II 0 3 HT H B H a 51 p a MK a. Ha 

pHc. 96 IIOKa33H npoeKTOP c IIO,L(BH?KHOH ,n;HanosH

THBHOH paMKOH, B KOTopyIO BCT3BJI51eTCH p51,n: ,n:Ha

JJ03HTHBOB. nepe,n:BHraH 3TY paMKY JIH60 PY KOH' 
JIH6o rrpH IIOMOll.lH MOTopa, rroJiyqaeM Ha 3KpaHe .D:BH-
20JS Di.fji.;fi,.zuJ.,, b-1:j ASA 
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pH C. 96 

)Kyrn,eecH II306pa)Kem1e TyII, KaKIIX-Jm6o npe,n:MeToB 
II T. Il. 

Ka c e T bl .ll. JI H a cp cp e KT a 3 bl 6 II Bo ,n: bl. TaKIIe 

KaceTbl rrpe,n:cTaBJIHIOT co6oi1: npo,n:oJiroBaTyIO )l{e

Jie3HYID KOp06Ky ,L(JIHHOH 30 x 20 C.M (rrpII KOH,n:eHCOpe 

.zr,IIaMeTpOM B 15 cM) II nrnp1rnoi1: 5-6 CM. BHYTPII 

3TOH KOp06KII B na3ax CBo6o,n:HO ,L(BIIraIOTC5l BBepx 

II BHII3 TPII paMKH, B KOTOpble BCTaBJI5l!OTC5l ,UIIa

Il03IITIIBbl, II306pa)l{a10rn,He BO.UHHyro 3bI6b. B sepx

Hei1: qaCTII Kopo6KH .rr,eJiaIOTCH Kpyr Jlble CKB03Hble OT

BepCTIIH, no pa3Mepy paBHble .zrnaMeTpy KOH,n:eHcopa. 

HaBepxy Kopo6KII yKpenJIHeTCH aJieKTpoMoTop IIJIH 

npy:arnHHbifi 3aBo.zr,. Ha ocII MOTopa aKcu.eHTpHl!eCKH 

yKpenJIHIOTCH TPH He6oJibWHX ,n:11c1<a, OT KOTOpblX 

H.UYT npoBOJIOKH, IlO.ll.HHMa!OllJ,He H orrycKaJOllJ,IIe paMKH 

c ,L(Hail03HTHBaMII. .6Jiaro.rr:apH TaKOMY KpenJieHHIO 

paMKH ,L(BIIralOTC5I pa3HOBpeMeHHO B13epx II BHH3, H 

rrepeJIHBa10rn,aHCH rr poe1rn.HH pttcyHKa 3hl6H co3,n:aeT 

BneqaTJiem1e .zr,BH)l{eHIIH BO.Ubl. CaMbIH pttcyHoK co

CTOHT H3 MeJII~HX II t.IaCTblX 3Hf3arOB ( c yTOJillJ,eHHeM 

B cepe,n:ttHe), pacnoJIO)KeHHbIX rrapaJIJieJibHbIMH pH,n:aMH 

Ha nJiaCTHHKe ,n:ttano3HTIIBa. YKperrJIHeTcH Kopo6Ka Ha 

TOM )Ke MeCTe, r,n:e II acpcpeKTHhIH Kpyr. 
201..S Di,gi.;fi.ze,o/., b-y ASA 
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JI e HT 0 q H bl H )1. H a II 0 3 H TH B IIpe.n;cTaBJIHeT co-

6011 )1.JIHHHYIO MeTaJIJIH1IeCKYIO KOp06Ky (.u.o 0)1.HOfO 

MeTpa .U.JIHHoli) IIPH urnp1rne, paBHOti )1.HaMeTpy KOH
.n;eHcopa. BHyTpH aToti Kopo6KH .U.BH}KeTCH .n;JIHHHasi 
CTeKJIHHHaH IIOJIOCa (paBHaH IIOJIOBHHe fl.JIHHbl Kopo61rn), 

Ha KOTopy10 HaHeceH pucyHoK rrnHopaMhI, uso6pa*eHHe 
napoxo.n;a, IIoes.u.a H T • .u.. ,IlBH}KeHHe ocymecTBJIHeTcH 
npH IIOMOlUH 3JieKTpOMOTOpa. y KpeIIJISleTCH JieHTOtI

HblH )1.HaII03HTHB Ha TOM }Ke MeCTe, r.n;e H acpcpeKTHblH 

Kpyr. OpeHMymecTBO JieHTOtIHoro .n;uaII03HTHBa IIepe.u. 
acpcpeKTHblM KpyroM 3aKJII01IaeTCH B TOM, 1ITO OH .u.aeT 

npHMOe ropH30HTaJibHOe ,UBH)l{.eHHe IIpOeKUHH, B TO 
BpeMH KaK Kpyr Bcer.n;a coxpamieT KpyroBoe )1.BH
)KeHHe. 

u H JI H H .u. p H q e c K H ti .u. H a II 0 3 HT H B, KaK fOBO
pHT CflMO ero Ha3BaHHe, IIpe,!I.CTaBJIHeT co6oti CTeKJIHH

HbIH HJIH CJllO,ll.HHOH UHJIHH,!I.p, IIOMemeHHblii B }KeJie3HYIO 

KOp06Ky, TO)l{.e UlfJIHH.U.pHtieCKOH cpopMbl (pa3Mep KO
po6KH: )1.HaMeTp -27-30 CM, a BbICOTa Ha 2-3 CM 
6oJihllle .n;uaMeTpa KoH.n;eHcopa). BepxHHH o6pes .u.ea

II03HTHBa yKpeIIJIHeTCSI Ha .n;epeBHHHOM Kpyry, ueHTP 
KOTOporo coe)1.HHeH c OCbIO MOTopa, paCIIOJIO)l{eHHOfO 
Ha BepxHeii KpbillIKe Kopo6KH. YKpeIIJIHeTCH Kopo6Ka 
Me)l{.n;y KOH)1.eHcopoM H o6beKTHBOM. DpHMeHHeTCH 

UHJIHH)1.pH1IeCKHH .n;HaII03HTHB )1.JIH 06Jia1rnhlx H IIaHO

paMHhIX IIpoeKUHH. 
0 a H 0 pa M H bl if )1. Ha II 0 3 HT H B IIpe)1.CTaBJIHeT C0-

60H IIpHMOYfOJibHYIO Kopo6Ky c KpyrJiblM OTBepcnteM 

(paBHhlM .U.HaMeTpy KOH)1.eHcopa). BHyTpH Kopo6KH 
CIIpaBa H CJieBa yKperIJieHbl BepTHK3JibHhie BaJIHKH. 

YKpenJieHHasi Ha STHX saJIHKax IIpospatIHaSI JieHTa H3 
atI,eTIIJIJIUeJIJIIOJI03bI HJIH llieJiaTHHbl C HaHeceHHbIM Ha 

Hee pHcyHKOM IIepeMaTbIBaeTC51 npH IIOMOJUH MOTOp-
1IliKa c o.n;Horo BaJrn Ha .n;pyroit. Kopo6Ka c naHopaMHbIM 
)1.HaTI03HTHBOM TIOMemaeTCH B npoeKTOpe Ha o6bl1IHOM 
MecTe )1.JIH .n;HaII03HTHBa. HM B KoeM cJiyqae aeJih3H 

.201..S Di.fji.;fi.,zui- b-y ASA 
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TIOJlb30BaTbC5l JI.JI5I naHopaMHblX npoeKLI.HH o6bll!HOH 

JierKO BOCTIJiaMeH5I!OILI.eii:c5l KHHOTIJieHKOH H3 HHTpou.eJI

JIIOJI03bI, TaK KaK ynoTpe6JieHHe ee M02KeT rrpIIBeCTH 
K BCilblIIIKe IIJieHKH. 

Bo JI. 5l H bl e K ro Be T bI yrroTpe6JI5IIOTC5l B npoeKTO

pax r JiaBHbIM o6pa30M JI.JI5I OXJI82KJI.eHH5l JI.H8II03HTHBa H 

IIOMeILI.3!0TC5l Il03TOMY Me.iKJI.Y KOHJI.eHcopoM H mrarro-

3HTHBOM. B TO 2Ke BpeM5l Ha.lltttIHe BOJI.5IHOH KIOBeTbI 

C03)1.aeT B03M02KHOCTb HCil0Jlb30BaTb ee H JI.JI5l p5IJJ.a 

CBeTOBblX atj:Jtj:JeKTOB (cM. Ta6mru.y). 
BOJJ.HHble KIOBeTbl HMeIOT BHJJ. MeTaJIJIHl!eCKHX IIJIO

CKHX KOpo6oK (urnpHHa H Bb!COTa paBHa JI.HaMeTpy 

KOHJI.encopa, a rJiy611Ha - 4~5 c.u), npttl!eM 60JibIIIHe 

sepTHKaJibHbie CTOpOHbI JI.eJiaIOTCH CTeKJI5IHHbIMH H no-

3TOMY CB060JI.HO nporrycKaIOT CBeT no HanpasJieHHIO 

K o6beKTHBy. B sepxHeii: KpbrrnKe ~IOBeThl JJ.eJiaroT 

HeCKOJlbKO OTBepCTHH. 

X p 0 M 0 T p 0 TI 0 M, B CYILI.HOCTH, M02KHO Ha3BaTb BC5l

KHH JI.BH.iKYILI.HitcH JI.Hano3HTHB. Ho B TeaTpaJibHOH npaK

THKe )1.JI5l 60JihIIIei1: onpeJJ.eJieHHOCTH xpOMOTponoM 

Ha3bIB3IOT rrp116op, COCTOHILI.HH H3 paMKH, BHYTPH KO
Topoil:, COBII3)1.35I u.enTpaMH, JI.BHfaIOTCH B pa3Hbie CTO

pOHbI JI.Ba OJI.HHaKoBhIX no pa3MepaM JI.HcKa. B HeKo

TOpbIX CJiyl!aHX OJI.HH 113 3THX JI.HCKOB M02KeT 6b!Tb H 

HeTIOJJ.BH2KHblM. ,Il,HCKH MoryT 6bITb KaK rrpo3pal!Hb!MH 

(cTeKJIHHHbIMtt), TaK H MeTaJIJIHqecKHMH. B nepBOM 

cJiyqae Ha JJ.HCKH HaHOCHT useTHbie pecyttKH, rrpH 

rrpoeKLI.HH KOTOpblX Ha cu.eHe IIOJiyl!aIOTCH Hap5IJJ.Hb!e 
JI.eKopaTHBHb!e OpHaMeHTbl ;- BO BTOpOM CJiyqae (He

npoapal!Hble JJ.HCKH) pucyHOK Bb!pe3aeTCH HJIH npo

csepJIHBaeTCH, H TOrJI.a xpOMOTpon y2Ke CJIY2KHT JI.Jill 

onpeJI.eJieHHoro cu.eHttl!eCKoro atj:Jtj:JeKTa (HanpnMep 

"3aii:1IHK!:i"). 
Mac Ko ii (cM • .Unatj:JparMbI) Ha3bIBaeTCH KOHTYPHbiif 

Bb1pe3 B tterrpo3pa11Hoii: rrJiaCTHHKe (2KeJie3ttoti). TaKaH 

IIJiaCTHHKa ycTaHaBJIHBaeTCH rrepe.rr KOH)J.eHcopoM H CJiy-

20 :1-5 D i.fJ i,,fi,,z e,o/., b-y A$ A 



flpoeKU,llOHftbLe npu6opbt 179 

)l{f!T orpaHHqf!TeJieM IlJIOIUa.ZlH npoeKUHH (HanpHMep, 
ecJIH HY)l{HO CTporo orpaHHqf!Th, qT06b1 o6JiaKa IllJIH 

TOJlbKO no He6y II He 3aKpbIB8JIH 6b! co6oIO Kphllll )lO
MOB ). c 3TOH ueJiblO B npoeKTOp BCTaBJU:llOT )lIIan03HTHB
MaCKy, KOTOpaH npe.n:CTaBJIHeT co6oIO BhrpesaHHbie 
KOHTYPhI sepxHeil qacTH .n:oMOB. BTOpoii np1rnep -
"3hI6b" BO.ZlhI HHor.n:a Ha.n:o .n:aTh He no sceii nosepx
HOCTPI BOJJ;bl, a TOJ!bKO B npe;:i;eJiax JJYHHOro CTOJI6a; 
c 3TOfi ueJihIO nepe.n: KOH.ZleHcopoM npoeKTopa yCTa
HaBJIHBaIOT .ZlIIan03IITHB-MaCKy, Bb!pe3 KOTOpOfi npe.n:
cTaBJIHeT co6ofi pasHo6e.n:peHHhlA TpeyroJihHIIK. 

BsaMeH Bhlpe3bIBamrn IIJIH BhinHJrnBaHIIH MaCKH II3 
MeTaJIJia MO)l{HO npHMeHHTb MaCKH II3 06b1qHoro 
CTeKJia. DpH 3TOM saTeMHeHHhie qacTH Ha.n:o JIII6o Ma
THposaTh, JIII6o 3aKpaI11HBaTb 6eJIIIJiaMH (HO He qep
HOH KpacKOH IIJJII JiaKOM). 

3 e p K a JI 0 .Zl JI 51 II e p e M e IU e H H 51 n p 0 e K u H II. 
B HeKOTophIX cJiyqaHx npoeKUHOHHOMY rrno6pa)l{e
HHIO Ha 3KpaHe Ha;:i;o npII.ZlaTb .ZlBII:>H:eHHe. llJIH 3TOil: 
ueJIII, HapH.ZlY c .l.I.IIHaMHqecKIIMII .ZlHan03HTIIBaMII, cJiy
:>H:HT TaKm:e II sepKaJibHhlfi oTpa)l{aTeJib. OH npe.n:cTaBJIHeT 
co6ofi nJiocKo-napaJIJieJibHOe sepKaJio nosepxHOCTHoro 
cepe6peHIIH. (06hJqHoe sepKaJio MaJIO rrpHro,n:Ho, TaK 
KaK OHO .n:aeT Ha aKpaHe .nsofiHoe IIso6pam:eHIIe.) TaKofi 
OTpa)l{aTeJib yCTaHaBJIIIBaeTCH Ha urapHHpHOU rOJIOBKe 
rrepe.n: 06beKTIIBOM. 

Mo JI H II e Bbl ti: s a TB op. llJIH Toro qT06b1 npII
.n:a Tb npoeKUIIH MOJIHHII BII6PIIPY!OIUIIH OTTeHOK, nepe;:i; 
o6beKTIIBOM rrpoeKTOpa ycrnHaBJJIIBaeTCH MOJIHIIeBblll 
3arnop, KOTOpb1fi 6brnaeT .n:syx BR.ZlOB. B nepsoM cJiy
qae 3aTBop npe,n:cTaBJIHeT co6ofi paMKy, BHYTPII KOTO
pofi XO.ZlHT B ropII30HTaJibHOM HarrpaBJieHIIII MeTaJIJIII
'lecKaH rrJiaCTIIHKa. B rrJiaCTHHKe c,n:eJiaHhI 3-4 sepTII
KaJibHbIX Bblpesa IIlIIpIIHOIO B 1 C.M (pacCTOHHIIH Mem:.n:y 
BbipesaMII = 1-1,5 c.M). 6hICTpbIM .ZlBII}l{eHIIeM IJJia
CTIIHKII c Q,ll,.HOH CTOPOHbl Ha ;:i;pyryIO rronyqaIOT 

201S Di.fjf.Ai,ze,o/.; b-y ASA 
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MeJibKaIOlllHH 3Hf3ar MOJIHHH. BTopoH: BH.IJ: MOJIHHeBoro 
saTBOpa npe.n:cTaBJIHeT co6ofr HenpospatIHbltt .II:HCK 
(MOJIHHeBblH 06T10paTop), IlOMemeHHblH nepe.n: o6beK
THBOM TaK, t:JT06bl 11,eHTp .IJ:HCKa npHXO.IJ:HJIC5l c6oKy 
OT o6beKTHBa. B .lLHCKe, KaK H B npe,n:h1.n:ymeM cJiy
t:Jae, ,ZLeJiaIOTC51 Bb!pesbl, KOTOpbre H.LI.YT OT 11,eHTpa 
K oKpymHOCTH. DoBopoTOM ,ZLHCKa .lLOCTHraeTC51 MeJih
KaHHe H306pamemrn MOJIHHH. 

0 6 TIO pa T 0 p bl, KpOMe yme npHBe,ZLeHHOro Bbillle 
CJiyt:Ja51, npHMeHHIOTCH B TeaTpaJibHOH npaKTHKe, HanpH
Mep, B CJie,n:yIOlllHX CJiyt:JaHx: 1) BHXpb (MeJibKaHHe Te
Hefi): nepe,ZL npomeKTOpOM ycTaHaBJIHBaeTCH .ll.BYX- HJIH 
TpexJionacTHbltt o6nopaTop, KOTOpbIH npH 6bICTpOM 
JJ.BmKeHHH C03,ZLaeT MeJihKaHHe TeHefi; 2) nJiaMSI (oCBe
meHHe napa): 06T10paTop ,ZLeJiaeTCH no npHHll,Hny 11,eeT
Horo "cepnaHTHHa u' B KOTOpOM KpaCHbl fi cpHJibTp t:Je
pe.n:yeTCH c KpacHo-opaHmeBhIM. 

CT 0 B 0 p 0 TH a 51 pa MK a npe,ZLCT3BJI5leT C060fi IlpH
CilOC06JieHHe, c IlOMOlllblO KOToporo paMKa c ,n:Hail03HTH
BaMH MOmeT BpamaTbCH BOKpyr CBOefi OCH. Do 60Jib
ll!efi l.J3CTH TaKoe npHCilOC06JieHHe npe.n:cTaBJI51eT co-
6ofi KOJibll,eBhie na3hI, BHYTPH KOTOpbrx epamaeTcH 
BTopoe KOJibll,O c nasaMH JJ.JI51 paMKH ,ZLHail03HTHBOB. 

Ty t:J e Bo ti: an nap a T (eoJibKeHannapaT) npe,ZLcTa
BJieH Ha pHc. 97a, a ero cxeMaTHt:JeCKHH pa3pes - Ha 
pHc. 976. B MeTaJIJIHt:JeCKOM Kopnyce ycTaHOBJieHa 
MOlllHaH JiaMna, o6hrt:JHO 2000-3000 BT. B 6oKOBblX 
CTeHKax Kopnyca BCTaBJieHbl KOH,ZLeHCOpbI, pacnoJia
raeMhie, CJie,ZLoBaTeJihHO, BoKpyr JiaMnhr. CeeT OT JiaMnhr 
npoxo,ZLHT t:Jepe3 KOH,ZLeHcopbI H oceemaeT ,ZLHano3H
THBhI, npe,n:cTaBJI51IOlllHe co6ofi cpoTorpacpHt:IecKoe H30-
6pameHHe o6JiaKoi3. OceemeHHhrfi ,n:Han03HTHB oTpa
Tu'.aeTCH B sepKaJiaX, MeHHIOlllHX HanpaBJieHHe Jiyt:JeH 
Ha 90°. 06beKTHBhI pacnoJiomeHh! BepnmaJihHO H ,n:JIH 
HanpaeJJeHiiH CBeTa B CTopoHy 3KpaHa Ha.II: Kam,n:hIM 
06beKTHBOM ycTaHOBJieHO 3epKaJio, OTpama10mee CBeT 

201..S Di.fJi.,fi,,z.ui- b-y ASA 
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B HYJKHUM Hanpa-
BJieHHJL 

lfao6pa)l(emrn co
ce.LI.HHX .IJ:H3II03HTH
BOB corrpHK3C3IOTCH. 
OoJiyqaeTCH KaK 6b1 
rraHopaMHoe H306pa
)l(eHHe o6JiaKOB, 
OXBaTb!B3IOIUee BeCb 
ropH30HT cueHbI. 
3JieKTp11qecKHH MO
TPP • B BepxHefi qa
CT11 arrnapaTa Me
.n:JieHHO BparuaeT on
TYIKY np116opa BO
Kpyr OCH, Ha KO
TOpofi pacnoJIO)l(f!
Ha JiaMna. lfao6pa
)l(eH11e o6JiaKOB Ha 
3KpaHe Me.n:JieHHO 
n e peJI.BHr a eTcH. 

Pile. 97a 

IIpoes:u,uJI Gea onTHKH 

181 

TeHeBaH (TpaHcrrapaHTHaH) rrpoeKUH51 
3aKJIIOqaeTC51 B TOM, qTo c o6paTHOH 11Jil1 np51MOH OT 3p11-
TeJI51 CTOpOHbI 3KpaHa IIOMeruaerC51 HCTOqHJ1K CBeTa, a 
B6JIH311 HCTOqHHKa CBeTa (Me)l(JI.Y HHM H 3KpaHOM) ycTa
HaBJil1BaeTCSI Ta 11JIH HHa51 qrnrypa, HMeIOruaH xa paKTep
HhlH npocpHJib, CJI.eJiaHHaH H3 HenponycKaroruero cBeT Ma
TeprraJia. OT Herrpo3paqHofi cprrryphI na.n:aeT Ha aKpaH 
TeHb, 6oJiee HJIH MeHee TOqHo nepe.n:aroruaH KOHTYPhI 
cprrryphl (qeM 6JimKe HCTOqHHK CBeTa K ToqeqHoMy, 
TeM 6onee qeTKHe KOHTyphI noJiyqaIOTCSI Ha 9KpaHe). 

OpH np116JimKemrn 11cToqHrrKa cBeTa K Herrpo3paq
HOH cp11rype, ee H306pa)l(eHHe Ha 3KpaHe, KaK 9TO 51CHO 
H~J_f~· J~JC3z~~B~~)._51· 00CTeIIeHHO nepeMeIUa51 



182 OcBemume.11b1tbte u npoe1Cu,uo1t1tbte npu6opbf, 

pH C. 976 

HCTOl!HHK CBeTa, MO)l{HO 

OT He6oJihrnoro TeHeBoro 

pncyHKa rrpHTTH K rpo

MaAHOMy, 3axBaTb!BaJOrn:e

MY Bech aKpaH. 0TOABH
ra H HCTOlJHHK CBeTa B CTO

poHy, rroJiytrnM rrepeMern:e
mre TeHH OT OAHOfO KOH

u.a aKpaHa K ApyroMy. 
EcJIH HCTOlJHHK cBeTa 

rrepeKphrnaeTCH U.BeTHhIM 

CBeTOQJHJibTpOM, TeHb ITQ

~y'laeTCH 1IepHaH Ha dBeT-

p 11 c. 98 
201-5 Di.gi.fi.,ze,o/., b-y ASA 
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HOM aKpaHe;ecJrn: npo· 
eKTHpyeMaH cpHrypa 
H3fOTOBJieHa H3 npo· 
spa1rnoro H npHTOM 
OKpameHHOfO CBeTO· 
cpHJibTpa, TO Ha 6e
JIOM 3KpaHe IIOJiyqaeT
CH useTHOH a6pHC 
(c1::1JiyaT). 

<P 0 Hap b JI H H· 
He 6 ax a. Ha npHH
uHne TeHesofi npoeK
uHH OCHOBaH TaK Ha-
3bIBaeMbl'li cpoHaph 
JIHHHe6axa, ycosep
meHCTBOBaHHhifi B Te
aTpaJibHOH Jia6opaTO· 

p 11.C. 99 

pmr. OH npe.u.cTaBJIHeT co6oIO 
Kopnyc, BHYTPH KOTOporo ycrn
HOBJieHa .u.yrosaH JiaMna. B BhI
XO.II.HOM OTBepCTHH npH6opa IIO
MeriI.aeTCH .II.HaII03HTHB - pHcy
HOK Ha CTe1rne HJIH )KeJiaTHHO
BOH IIJieHke, HaIIHcaHHhIH 1~BeT
HhIMH JiaKaMH. <Po'Hapb yCTaHa
BJIHBaeTCH sa KYJIHCaMH, npH
qeM miarrosHTHB p acrroJiaraeTcH 
rrapaJIJieJibHO aKpaHy. Tor.u.a Ha 
3Kpatte IIOJiyqaeTCH HeHcKa:lKeH
HOe H306pallieHHe .II.Han03HTH
Ba B yseJrnqeHHOM MaCmTa6e, 
B noJIHe HMHTHpyIOmee xoJicT, 
IIOKpb!TblH MaCJIHHbIMH Kpac-

201-I ibc'-92/L~u;., ~ A~~~rn. 
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Ha pHc. 99 rroKa3aH BHernHHH siui: cpoHapH JlHHHe-
6axa (H3roTOBJiemrn TeaTpa11bHOH Jia6opaTOpHH). 

JI a H 11. w a cp TH bl fi a IT IT a pa T rrpe11.crnsJieH Ha 
pHC. 100. 3TO MeTaJIJIH4eCKHfi ITOJlbIH U:HJIHHJI.p, qaCTb 
601rnsofi rrosepxHOCTH KOToporo Bblpe3aHa. BttyTpH 
U:HJIHH.l(pa ycTaHaBJIHBaeTCH JiaM rra HaKaJIHBaHHH .rr.o
CTaToqHo 6oJibrnofi MOlll.HOCTH: 500-1000 BT. BHyTpb 
MeTaJIJIHqecKoro U:HJIHH11,pa BCTaBJieHO U:HJIHH,lI.pttqeCKOe 
cTeKJIO c HapH:cosaHHbIMH Ha HeM o6JiaKaMtt. CTeKJIHH
Hbifi U:HJIHH11.P Me.l(JieHHO spaw:aeTCH H IIOCTeITeHHO rrpo
XO)(HT rrepe11. Bb!pe30M B U:HJIHH.l(pHqecKOM Koprryce 
ITptt6opa. Ha 9KpaHe rronyqaeTCH pacrrJibIBlJaTOe 11.s11-
)l{ylll.eern H3o6pa)l{eHHe o6naKOB. 

201..S Di.fji,;fi,zui- b-!:} ASA 



I'Aa6a 11 

CllCTEllA CllERllWJECROI'O OCBEID;EilllJI 

CRCTC~ILI OCBCUICHUD 

c H c Te M a 0 c Be IU e H H 51 cue H hi 3aBHCHT OT 
cseTopacITpe.n.eJieHHH ITprrMeHHeMbIX ocsen1TeJibHbIX 
ITpu6opOB H OT crroco6a HX f)a3MerueHH51 H HCIIOJib-
30Bamrn. 

Cuem1qecKrre ocsenITeJihHbre npH60pbI ITO csoeMy 
CBeTopacrrpe,.rr.eJieHHIO OTHOC51TC51 K KJiaccy npH60pOB 
rrpm.rnro csern. 0TJiuqaIOTC51 OHH ,.rr.pyr OT .npyra no 
CTerreHH KOHUeHTpaum1 CBeTOBOro ITOTOKa. J1HH30Bble 
npo}l{eKTOpbl Bcex THilOB H CHOilOCBeTbl 51BJI51IOTC51 
npa6opaMH npHMoro csern c KOHUeHTprrposaHHhIM cse
TopacITpe,.rr.eJiettaeM, TaK KaK CBeT H3JiyqaeTCH HMH 
s npe,.rr.eJiax cpasHrrTeJihHO tte6oJiblllOro TeJiecHoro 
yrna (CM.). 0cTa.7IbHbie OCBeTHTeJibHble npa6opbI, KO
TOpble H3JiyqaIOT CBeT B npe,.rr.eJiaX 3HaqrrTeJibHO 60Jib

rnero TeJiecHoro yrna, 5IBJIHIOTC5I npa6opaMu npHMoro 
CBeTa co cpe,.rr.HHM H IIIHpOKHM CBeTopacnpe,.rr.eJieHHeM. 

HecMoTp5I Ha TO, LITO see cuettuqecKrre ocseTH
TeJihHbre nptt60pbl OTHOCHTC51 K O,.IT.HOMY KJiaccy -
K KJiaccy npn6opos ITPHMoro cseTa, - cttcTeMhl ocserue
HHH cueHhl MoryT 6b!Tb pa3JIHqHh!MH, B 3aBHCHMOCTH 
OT cnoco6a pa3MerueHH51 H HcnoJih30BaHH5I ocse
THTeJihHbIX nprr6opos. 

JlHH30Bbie ITPO}l{eKTOphl (3a HCKJIIOqeHHeM np1rne
H5IeMbIX B BH,.IT.e cocpHTOB) pa3MerueHbl 06b1qHo rpyIT
IT3MH H ocseruaroT cueHy ITO ..rr.syM-TpeM HaITpasJie-

H~IY1sCf5lfJlljt~~ ~~~"-TeJihHhie npn6ophr pacce5IHbI 



186 Cucme.Ma cu,eHu'tecKozo ocsew,eHUH 

no BceiJ cu.eHe H, cJie.rr.oBaTeJihHO, ornema10T c11,eHy 

oiHoBpeMeHHO no MHoreM HarrpaBJieHHHM. B cooTBeT

CT BHH c npeMeHHeMh!M pa3MemeHeeM H HCITOJ!b30Ba

HHeM npoMeKTOpOB, OCBeIUeHee CI.l,eHbl npoMeKTO

paMH MOMeT 6bJTb KJiacceqrnu.apoBaHo KaK CHCTeMa 

npHMoro cseTa, a ocBemem1e npoIJHMH npH6opaMH, -

KaK cacTeMa pacceHHHoro cseTa. BnpoIJeM, ocBeme

HHe CHCTeMoti npHMoro CBeTa Bb!DOJIHHeTCH He TOJlbK() 

JIHH30Bb!MH rrpoJKeKTOpaMH. neHCTBHTeJihHO, eCJHt 

OCBeTHTb CI.1,eHy TOJ!bKO CHODOCBeTaMH, TO IlOJIY'-IHM 

OCBemeHee CHCTeMOH npHMOrO cBeTa, T3K K3K Ha

npaBJieHee CBeTa 6y.rr.eT O)lHH3KOBhIM OT Bcex rrpH-

6opoB - CBepxy BHH3, a CaMbie CHOITOCBeTbl HBJIHIOTCH 

npe6opaMH npHMoro csern. ToIJHO TaK *e o.rr.Ha
.rr.se no.rr.cseTKH, ocsema10mee cu.eHy c O.ll.HOH cTo

poHhI rrpH Hepa6oTaIOUJ.HX .rr.pyrHX OCBeTHTeJibHb!X: 

npe6opax, co3.rr.a.rr.yT ornem.eHee npHMhIM cseToM. 

B npaKTHKe cu.eHHtJecKoro ocsemeHHH 3aqacTy10 

TPY.ZI.HO 6hrnaeT pa3rpaHHIJHTh npHMeHHeMhie CHCTeMhI 

pacrrpe.rr.eJieHHH cseTa Ha cu.eHe. OIJeHb IJaCTO JIHH-

30Bhre npoEeKTOpbr eMeIOT nonco6Hoe 3HaIJeH11e, C03-

,n:asaH o6mee OCBelll,eHee CII.eHhl O.ll.HOBpeMeHHO co 

sceMH .rr.pyrnMH ocseTeTeJihHhlMH rrpe6opaMH. B aTOM 

cJiytJae HX pOJib K3K rrp116opoB npHMOro CBeTa He

CKOJ!bKO CHH)KaeTCH, a HHorna H IlOJIHOCTblO acqe3aeT. 

3To 33BHCHT OT COOTHOIIIeHHH ocseweHHOCTeH, C03.ll.a

BaeMhIX npo)KeKTOpaMH H OCTaJibHblMH OCBeTHTeJih

HblMH npe6opaMH. EcJIH C03.ZI.aBaeMhie npmKeKTopaMH 

ocsemeHHOCTH 3HaIJHTeJibHO - npeBb!IIIaIOT ocsemeH

HOCTH OT .ZI.pyrHX npe6opoB, TO H 3HalJeHae npH-

6opoB npHMOrO CBeTa coxpaHHeTC5! 3a HHMH. 

CecTeMhI npHMOro e pacceHHHoro pacrrpe.rr.eneHHH 

CBeTa Ha CII.eHe B HX lJHCTOM BH)le pe3KO OTJIHIJaIOTCH 

.u.pyr OT .rr.pyra B CMblCJie C03)l3HH5! xy.rr.o)KeCTBeHHOfO 

BITelJaTJiemrn. CToaTOMY HX npHMeHeHee CTporo 33BH

CHT OT xy.rr.omeCTBeHHOro 3aMblC;1a aBTOpOB cneKTaKJIH. 

201.-5 Di.fji.;fi.,ze,o/., f?.1:j ASA 
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OcsellJ,eH11e IIJIOCKOCTHhIX 11 o6beMHhIX 

.n: e K 0 p all. H ii: Tpe6yeT IIpHMeHeHHH pa3JIH4Hh!X crrc
TeM ocsemeHHH. 

Ha IIJIOCKOCTHhIX .n:eKopau.11Hx xapaKTepHhie o6beM

Hhie IIpH3Hairn - IIepcIIeKTHBa, OCBellJ,eHHhie H 38Te

HeHHbie CTOpOHhI IIpe,n:MeTOB - C03)(8Hhl KpacKaMH. 

OcrneTCH JIHlllh paBHOMepHo 11x ocseTHTh • .[lJIH 3TOH 

u.eJIH )(OJI:ll{Ha 6hITb IIprrMeHeHa CHCTeMa pacceHHHOrO 

CBeTa (cM. C11cTeMa ocaerueHHH cu.eHbI). 

06beMHhle .n:eKopau1111 o6hl4HO u.eJiecoo6pa3HO 

ocsemaTb CHCTeMOH IIpHMOfO CBeTa llJIH, BO BCHKOM 

cJJyqae, coqernHHeM pacceHHHoro H IIPHMoro csera 

(cM. C11cTeMa ocBelll.eHHH cu.eHhl). HecMoTpH Ha 

TO, 4TO caMaH TpexMepHOCTb o6beMHhIX .n:eKopau.11fi 

HBJl5leTCH OCHOBOH )(JJH BOCIIpHHTHH HX o6beMa, OKa-

3hlBaeTCH, o6bl4HO, 'ITO COOTHOllleHHe B OCBellJ,eHHO

CTHX, B 38TeHeHHhIX H He3aTeHeHHhIX HX qacTHX, 

TaKme HeMaJJo cIIoco6crnyeT (1MH, Hao6opoT, yxy.n:

lllaeT) BrreqaTJieHHIO 06 HX o6beMHOCTH. 

Me Ill a IO m He T e H H 06pa3y10TCH o6hI4HO Ha cu.eHe 

3a 06beMHh!MH npe.n:M eTaMH npH OCBelll.eHHH cueHhI 

CHCTeMoil npHMOro cBeTa. Mo:mHo MHPHTbCH c Te

HHMH, KOr.n:a OHH KOpOTI<He H Jiem:aT Ha IIJ18HllleTe 

TaK, 'ITO 3pHTeJllO OHH MaJIO 3aMeTHhl. 0.n:HaKO )(JIHH

Hhie TeHH, IIOJiy'IaIOllJ,HeCH Ha 1<yJI11cax, 3a,n:mmax, Ha 

ropH30HTe, H306pam:aiollJ,eM He6o, TeHH OT aKTepoB, 

IIepeMellJ,a!OllJ,Hern BO speMH )(BHmeHHH aKTepoB,-C03· 

.n:aIOT 3aqacTyIO y 3pHTeJIH HeIIpHHTHOe, Herrpaa.n:orro

.n:o6Hoe srre'IaTJ1eH11e, MewarollJ,ee socnpHHTHIO cne

KTaKJIH. 

CxeMa o6pa3oaaHHSI TeHeil rroKa3aHa Ha p11c. lOla. 

c TeHHMH MOmHO 6opOTbCH pa3JIH4Hh!MH crroco-

6aMH, CBO)(HllJ,HMHCSI B OCHOBHOM K O)(HOMY H TOMY me~ 
K )(OIIOJIHHTeJibHOMY OCBellJ,eHHIO 38TeHeHHOro yqacTK8,. 

'IT06hI BhlpOBHHTh pa3HHU.y B ocserr~eHHOCTHX B 3aTe

HeHHOM H He3aTeHeHHOM yqaCTK8X. 
201-5- Di-fji,;fi,zUJ/., b-y ASA 
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pH C. lOla pH C. 1016 

3To .n:ocni:raeTcH, HanprrMep, ocsew.em1eM 3aTe
TleHHoro yqacTKa KaKoti:-Jitt6o rro.n:cseTKoti:, KaK rro
Ka3aHo Ha cxeMe pttc. 1016. 

OqeHb sa:arno c.n:eJiaTb TeHH B03MOJKHO 6oJiee Ko
poTKHMH. 3To MOJKeT 6b!Tb JJ:OCTHrHyTo rrpH ycTaHOBKe 
rrpoJKeKTOpOB B03MOJKHO BbIUie Ha.n: ypoBHeM nJiaHUieTa. 

Ha TeMHbIX .n:eKoparurnx 
(c MaJib!M K03cpH1.J:HeHTOM OTpa
JKeHHH) Tem1 MeHee 3aMeTHbl, 
11eM Ha CBeTJibIX, TaK KaK HpKOCT
Hb!H KOHTpaCT (cM.) MeJK.n:y Te
HeBb!M yqacTKOM H OKpyJKaIO
W.HM cpOHOM B rrepBOM CJiyqae 
6y.n:eT MeHbllle, l!eM BO BTOpOM 
CJIVllae. 

· Oco6eHHO HenpHHTHbI useT
Hhre TeHH, noJiyqaIOw.HeCH npH 
ocsew.eHHH c .n:syx-Tpex CTO
poH rrpoJKeKTopaMH pa3HbIX use
TOB. 06pa3oBaHHe TaKHX TeHeti: 
ITOKa3aHO Ha cXeMe pttc. 102. LVrn 
Toro qT06b1 1rn6eJKaTb 06pa30-

P H c. 102 samrn useTHb!X TeHeti H B TO )Ke 

201S Di..Bi.;fi,,zui- b-y ASA 



Cucme.Mbt oceew,e11un 189' 
- ~---- ------------

pH C. 103 

BpeMH C03.D,aTb ,,HOBblii" UBeT Ha cueHe, MO}l{HO JIOJib-
30BaTbC5I MeTO,ll,OM nBblqHTamrn" UBeTOB 0.ll.IIHaKOBO BO
BCeX rpynnax npomeKTOpos. Mm1rno .u.0611TbCH xopo
IIIHX pe3yJibTaTOB TaK>Ke TeM, qTO B Kam.u.oii rpynne 
npO)l{eKTOPOB 6y JI.YT npo)l{eKTOpbI HeCKOJibKHX, HO 
OJI.HHX H Tex me B Kam,LI.oii rpynne, useTOB. Bnpo
qeM, 06pa3osamre useTHbIX TeHeii HHor.n.a MO>KeT 
6b!Tb HCrIOJib30BaHO B KaqecTBe CBOeo6pa3HOro CBeTo-

BOro acpcpeKTa. 
CToMHMO TeHeii, 06pa3y10rn;11xcH OT OT,ll.eJihHbIX. 

o6oeMHbIX npe.rr.MeTOB H OT aKTepoB, CJie.rr.yeT yKa3aTb 
Ha TeHHB IIOHBJIHIOJll;HeCH Ha JIHUe ai<Tepa nptt Hey.rr.aq-
201..S i,gi.;fi,,zul- b-y ASA 
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HOM crroco6e ocBememrn. 3TH TeHH HepenKo Hc
Ka)KaIOT Jirruo aKTepa. TeHH Ha JIHue aKTepa 06pa-
3y10TcH, HanpHMep, npH ocBemeHHH npo)KeKTOpaMH, 
pacrrOJIO)KeHHblMH c O.ll;HOH CTOpOHhl OTHOCHTeJihHO 
aKTepa. TeHH Ha mrue aKTepa o6pasyIOTC5I TaK}Ke H 
B TOM CJiyqae, ecJIH cueHa OCBew:aeTC5I TOJibKO CBepxy, 
HarrpHMep, cocf>HTaMH HJIH CHOITOCBeTaMH. 

flpHMepbl OCBem:eHH5I 06'beMHOfO npen
MeTa. Ha prrc. 103a - H npe.n:cTaBJieH Ky6, ocBemeH
HhIH pacce5IHHblM H npHMblM CBeTOM, a T3K)Ke coqeTa-
HIIeM 3THX CHCTeM ocaemeHH5I. ' 

Ha pttc. 103a Ky6 ocaemeH CHCTeMoti: pacceHH
Horo caeTa ( cocf>HThI, paMna, nonCBeThI), qTo npHBO
nHT K noTepe BrreqaTJiemrn o6'heMHOCTH H cf>opMhI. 

Ha prrc. 1036 - H Ky6 ocaemeH CHCTeMoti: npH
Moro caeTa. 

Ha pttc. 1036 Ky6 ocBemeH BepTHKaJibHhIM npo)l{e
KTopoM HJIH CHOIIOCBeTOM, HaxonHW:HMC5I Han Ky6oM. 
EoJihillaH ocBemeHHOCTb BepxHeti: nJiocKocTH H o.n:11-
HaK0Bo saTeHeHHb!e 6oKOBbie rpaHH He naIOT B03MO)l{
HOCTH OW:YTHTb o6beM II cf>opMy. 

CoseprneHHO TepHeTcH aneqaTJreHHe 06 o6beM
HOCTH H cf>opMe rrpH JIOOOBOM ocsemeHHH npo)KeKTO
poM (HarrprrMep, H3 ueHTpaJibHOH JIO)KH), qTo BH.ll;HO 
Ha prrc. 103B. fl pH TaKOM ocsemeHHH csa.n:H 06pa-
3yeTc5I TeHb. 

EoKosoe o.n:HocTopoHHee ocsemeHHe (pttc. 103r), 
HanprrMep, tts-sa KYJIHC, nonqepKHBaeT o6beMHOCTh 
Ky6a, HO OCTaBJI5IeT saTeHeHHOH onHy rpaHb H o6pa
syeT TeHh. 

JiyqI11ee BrreqaTJieHHe rroJiyqaeTcH rrpH 6oKOBOM 
OCBeW:eHHH, HO non YrJIOM 45~ (cBepxy BHH3), KaK 
noKasaHo Ha pHc. 103n. 3.n:ecb TeHh yKopoTHJiach no 
cpaBHeHHIO c prrc. 103r. 

Ha pttc. 103e Ky6 ocsemeH npollieKTopoM csanH 
cBepxy. 

201S Di.fji.fi,,ze,o/., b.y ASA 
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Ocsememre Ky6a cmrny, Harrp1rnep, JJHH30Bb!M rrpo-
1KeKTopoM, yCTaHOBJJeHHb!M B paMIIe, OCBeTHTeJJhCKOti: 
oy,n;Ke HJIH B opKeCTpe, IIOKa3aHO Ha pHC. 103M. Ta
KOe ocserueHHe HMee r crreuHaJ1bHy10 uenh: rronyqeHHe 
QOJ!hlllOti: TeHii Ha 33,l(HHKe. 

OcserueHHe CBepxy H ITO ,n;11aroHaJIH cueHhr 
(pHC. 1033), HaITpl·!Mep, rrpoMeI<TOpaMH H3 60KOBOti: 
.IIOMH, C03,l(&eT xopolllee COOTHOUiemre B OCBew,eH
HOCT5IX o6eHx sepTHKaJihHbIX rpaHeti:. TeHh rroJJy
qaeTC5I KOpOTKOti:. 

JJ.syxcTopoHHee ocsew,eHHe rrpomeKTopaMH csep
xy H ITO ,l(HaroH3JIH (pHC. l03H) rrpHBO,l(HT K paBHO
MepHOH ocserueHHOCTH scex rpaHeti:, KaK npH pac
ceHHHOM ocseruemm, Ho OTJIH'laeTc5I o6pa3oBaHHeM 
TeHeif. 

n p HM e p bl o c B e rue H H 5I JI Hu a a KT e pa no-
1rn3aHhI Ha pHc. 104a- e, npH4eM Ha pttc. 104a - pac
ce5IHHhIM CBeTOM, a Ha pHC. 1046 - ,l(- ITPHMb!M 
CBeTOM. 

Ha pHc. 104a rroKa3aHo ocserueHHe JJHua pacce5IH
Hb!M CBeTOM. JlHuo I10JJy 1rneTC5I "IIJIOCKHM"' 6e3 IIO,l(
qepKHBaHHH ,l(eTaJJeti: "ecTeCTBeHHhlMH" TeH5IMH. 

Ha pHc. 1046 JJHUO ocserueHo ocseTHTeJJhHhlMH 
np H6opaMH, paCIIOJIO.lKeHHh!MH B BepxHeH 'I3CTH 
cueHb!, H3IIpHMep, COQJHTaMH. fny60KHe TeHif B rJia3-
HblX BIIa,l(HHaX, OT HOCa H ry6 110,n;qepK1rna10T Hey,l(aq
Hb!H cnoco6 ocserueHH5I. 

ToqHO TaK Me 06pa3y10Trn TeHH, HO B ITPOTHBo
noJJo.lKHOM npe,l(hr,n;yrueMy cJJyqa10 HanpaBJJeHHH, npH 
ocserueHHH 3KTepa TOJ!bKO CHH3y, HaIIpHMep, paMnoti: 
(pHC. 104B). 

CTpH ocsern.eHHH c6oKy (pHc. 104r) O,l(Ha cTopoHa 
JIHUa oKa3h!BaeTC5I OCBelll,eHHOf!, Tor,n;a K3K ,n;pyra5I 
COBepllleHHO nporra,l(aeT, HaXO,l(f!Ch B TeHH. 

CTpH ocsew.emrn C3a,l(H (pHc. 104.l() see JIHUO 6y
,n;eT 3aTeHeHO. 
201S Di,gi;fi,zui- b-y ASA 
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Ha pwc. 104e IIOKa3aHO ocsern.ettHe JIHL\a coqeTa
HHeM pacceHHHOrO H npHMOrO cBeTa. 

201..S Di..fJi.,fi,,zal- b-y ASA PH c. 104 



lf.eem;we ocBew,erwe 

Jl PH C. h 4 

:U:ueTaoe ocuem.euue 

u B e T H 0 e 0 c s e lU e H H e a K T e p 0 s H .n:. e K o
p au, H fi. MeTo.n:. u:serHoro ocserueHHH aKrepos H .n:.e
Kopau,1iti sasHCHT OT xy.n:.omecrseHHOfO saMhICJia aB
TOpOB cneKTaKJIH. Ec;rn u:eJih u,serHoro ocserueHHH 
3aKJII01IaercH s o6pasosaHHH Toro HJIH HHOfO coqe
TaHHH u:seros, TO s 3TOM CJiyqae cu:eHa MomeT 6bITb 
ocserueHa cseTOM I<aKHX yro.n:Ho u,seTOSblX xapaKTe
PHCTHK, JIHlllh 6h1 6bIJia .n:.ocTHrHyra nocrnsJieH
HaH u,eJih. 

l1Ha1Ie o6croHT .n:.eJio, ecmr ueJihIO use.THoro ocse
rueHHH HSJIHeTCH C03,ZI.aHHe 6oJiee HJIH MeHee peaJih
HhlX ycJiosrrfi. Oprr useTHOM ocserueHHH user ocse
maeMhIX npe.n:.MeTOS, nosepXHOCTefi H np. H3MeHHeTCH. 
I1sMeHHeTCH TaKme rr user JIHU aKrepos (cM. User 
TeJia). ECJIH H3MeHeHHe usera KOCTIOMOS H ,ZI.eKopau,rrfi 
Hl2.~i~.I£9~~ ~PfHHOii norepH snetiaTJieHHH 

13 B OOMOIUb TeaTp. OCB€TllT€~!0 
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0 peaJibHb!X ycJIOBHHX, TO npHo6peTeHHe JIIU.J;OM 
aKTepa KpacHoro, aeJieHoro HJIH KaKoro-mi:6y.n.i> .n.py
roro L{BeTa He MO}Il'.eT 6hITb BOcnpHHHTO 3pHTeJieM 
1rnaqe, KaK OTCTynJieHHe OT ecTeCTBeHHbIX ycJIORHH. 
CTo9TOMY OCBern;emi:e Tex yqacTKOB cueHbl, r.n.e MO}Il'.eT 
HaXO,Il.HTbCH aKTep, ,Il.OJl}Il'.HO 6bITb ocyrn;eCTBJieHO cBe
TOM, L{BeTOBhie xapaKTepHCTHKH KOTOporo HMeIOT Ma
JIYIO qHCTOTY (cM.). TaK B H3BeCTHhIX npe.n.eJiax MOmHo 
coxpaHHTb ecTeCTBeHHb!A UBeT JIHQa aKTepa. 

MomeT 6hITh npHMeHeH eme .n.pyroR MeTo.n., ec;rn 
Heo6xo.n.HMO Bee }Il'.e OCBeTHTb cueHy UBeTOM 60JibllIOH 
IJHCTOThI. B STOM cJiy11ae ecTeCTBeHHhIA useT JIHUa 
aKTepa MO}Il'.HO coxpaHHTb, ecJIH .n.onOJIHHTeJibHO OCBe
THTb ero npO}Il'.eKTOpOM HJIH KaKOH·JIH6o no.n.cBeTKOH 
6eJioro CBeTa HJIH UB~Ta, .n.onOJIHHTeJihHOrO K TOMy, 
KaKHM OCBeIIJ;eHa BCH cueHa. 

0 c Be me H He r 0 pH 3 0 HT a He CBH3aHo c OCBe
rn;eHHeM aKTepoB H .n.eKopaUH•H. 06bI1JHO Ha ropli30HTe 
C03,D.aIOT UBeTa 60JibllIOH 1JliCTOTbI. 

Memodbt u,aemHOZO ocBeU{eHUH 

CTepBbifi MeTO.Il. OCHOBaH Ha CMellleHHli U.BeTOB 
(cM). OcseTHTeJihHhle np116opb1 pas.n.eJIHIOTCH Ha pH.n. 
useTHhlX rpynn: TpH, tieThipe, nHTh. CTpHMeHHeMbie 
CBeTOcpliJibTpbl ,Il.OJI}Il'.Hbl HMeTb B03MOmHO 66JihIIIYIO 
tIHCToTy qaeTa. BoJihIIIefi qacThIO pa6oTaIOT o.n.Hoape
MeHHO .n.ae-Tpli H 60Jib,llle rpynn, H:MeH B03MO}Il'.· 
HOCTb nyTeM CMellleHliH C03.LI.aTh Ha cueHe pasHO
o6pa3HOe uBeTHOe ocsern;emi:e. 3Ha 1mTCJibHO pe}Il'.e HC
noJih3yeTcH Ka»C,n.aH UBeTHaH rpynna B OT,D.eJihHOCTli. 

BTopoA MeTo,n: aaKmoqaeTcH B TOM, l!TO npH:6ophI 
ctta6meHhI 60JibIIIliM lJliCJIOM, pa3H006pa3HbIX CBeToc 
cpliJibTpOB, KOTOpbie MOryT 6hITb CMeHeHbJ JIH'.60 apyq
HyIO, JIH6o c paccTOHHHH npH IlOMOIIJ;li KaKliX·JIH60 
.n.HcTaHl(liOHHhIX npHcnoco6JiettHA. B 9TOM CJiyqae 
OCBeTHTeJibHble npH6opbl 60JihIIIeA IJaCTbIO MOfYT 6h!Tb 

201.-5 Di.fji,;fi,,ze.d,. b-y ASA 
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cHa6.>KeHbl CBeTOcpHJibTpaMH He06X01I.HMOrO ,llJ151 JJ.3H

HOrO cnyqa51 uBeTa, a IIOTOMY K OJJ.HOBpeMeHHOH pa-

6oTe np116opoB pa3Hb!X UBeTOB MO.iKHO np116eraTb 

3Ha4HTeJihHO peme. CBeTocp11J1bTpb1 np11 3TOM MeTOJJ.e 

oCBeIUeHH51 MoryT 6b!Tb MeHblllefi 4HCT0Tbl (KOHe4HO, 

B Ha6ope JJ.OJI}l{Hbl 6bITb H CBeTOcpHJibTpbl 60JibllJOH 

4HCT0Tbl). 
c 3KOHOMH4eCKOH T04KH 3peHH51 3Ha4HTenbHO 60-

Jiee BblfOJJ.eH BTOpofi MeTO,ZI. ornemeHH51, TaK KaK JJ.Jl51 

C03JJ.aHH51 Toro HJIH HHOro UBeTa HeT Heo6xo,n:HMOCTH 

BKJII043Tb OJJ.HOBpeMeHHO HeCKOJlbKO rpynn OCBeTH

TeJibHblX np116opoB. KpoMe Toro, cBeTocp11J1bTpb1 MeHh

llleli IJHCTOTbl UBeTa 06na.n:a10T 6oJibllJHM K03cpHuHeH· 

TOM nponycKaHH51, - CJieJJ.OBaTeJibHO, MO>KHO llOJIY· 
4HTh Ha cueHe 60Jibll1He ornemeHHOCTH, a ecJIH 

B 3TOM HeT He06XOJJ.HMOCTH - CHH3HTb ycTaHOBJJeH· 

HYIO MOIUHOCTb OCBeTHTeJibHblX npH6opoB. 

OepBblll MeTOJJ. IIpHMeHHeTC51 npH OCBeIUeHHH CO· 
cp11TaM11, paMnofi, cttonocBeTaMH. HepeJJ.KO, BnpoI:JeM, 

OH pacnpocTpaHHeTC51 H Ha npo>KeKTOpbI, l:JTO 51BJI51eTC51 

tteueJ1ecoo6pa3HblM, 1160 cMeHa cpHJibTpos Ha npome

KTOpax, o6CJIY}l{HBaeMbIX ll0CT051HHO BO BpeMH cneK

TaKJI51, He npe,ZI.CTaBJ151eT KaKoro-m160 Tpy.na. 

Co4eTaH11e o6oHx MeTOJI.OB ocBemeHH51 np11Me-

m1eTrn JJ.JI51 rop1130HTHblX 6arnpefi. 3.zr.ecb, o.zr.HaKo, 

cpHJJbTpbi 06b!I:JHO He CMeHHble, a IIOCT051HHbie, HO 

3aTo 4HCJIO uBeTHb!X rpynn BJJ.BOe, BTpoe H 6oJiee 

npeBb!lllaeT 4HCJIO rpynn Ha cocpHTax, paMIIe H T. )l. 

CymecTsyeT eme OJI.RH MeTOJJ., HHor.rr.a np11MeH5!
eMhifi Ha npo}KeKTOpax BBH.IT.Y Toro, llTO OCBeIUeHHe 

pa3HOUBeTHbIMH npO}KeKTopaMH MO}KeT BbJ3BaTh o6pa-

30Bami:e uBeTHhIX TeHefi (cM. MelllaromHe TeHH). 3ToT 

MeTO.ll, HOCHT Ha3BaHHe nBbllJHTaHHH" UBeTOB (CM. 

UBeT Tena). 3KOHOMHI:JeCKH aToT MeTo.rr. 51BJI51eTc51 qpe3-

BhII:JafiHo HeBblrO,ll.HblM, oco6eHHO, eCJIH npHMeH51IOTCSI 

CBeTocpHJibTpbl MaJioro K03cpHuHeHTa nponycKaHH51. 
20:1-S Di.fji.,fi.,zul- b-y ASA 
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196 Cucme.ua cu,eHU'teCK020 oceew,eH!lfl 

LJ,eemHbte zpynnbt oceemumeAbHbtX npu6opoe 
CocpHThl, paMna, cHonocBeTw 06b1'IHO 06be,ZI.11-

HH10TC.H B useTHble rpynnhI c paBHh!M IIHCJIOM ocse

THTeJibHb!X nptt6opos. Ta1<0e pa3,ll.eJieHHe nptt6opos 

no rpynnaM Bp5I.ZJ: JIH MOJKHO C1IHT3Tb BilOJIHe o6oCHO

B3HHbIM, npHHHMaH BO BHHMaHHe pa3JIH1IHhie K03cpH

UHeHTbl nponycKaHH5I CBeTOcpHJibTPOB pa3Hb!X useTOB, 

pa3JIH'IHbie 3HatieHH5I 5l pKOCTetl: HaH60Jibllletl: HaCbl

rueHHOCTH H pa3HYIO 3H3'IHMOCTb .llJl5I ocpopMJieHH5I 

cneKTaKJI5I ocserueHH.H OT,Zl;eJibHb!MH UBeTaMH. 

C TOIIKH 3peHHH scero nepe'IHCJiettHoro 6011ee 

npasHJihHO 6blJIO 6b1 HMeTh useTHble rpynnb1 c pa3-

HhIM 'IHCJIOM OCBeTHTeJihHb!X npH6opoB HJIH c pa3-

Hb!MH MOIUHOCTHMH yCTaHOBJieHHhIX B HHX JiaMn. CJie

.rr.yroruee npH6JIH3HTeJibHOe COOTHOllleHHe MeJK.rr.y 'IHC

JIOM OCBeTHTeJibHhlX npH6opoB 6b1JIO 6w 6oJiee 

npaBHJlbHblM (B Ta6JIHUe 9 yKa3aHO 'IHCJIO OCBeTH

TeJihHb!X npH6opoB pa3Hb!X UBeTOB, npHXO.ZJ;5I1UeecH 

Ha O,ZI.HH np116op KpaCHoro UBeTa). 

Ta6AUU,a 9 

UaeT ocsenneJibHbix 

np116opoa 

KpaCHhI!i 
)i{eJIThIH • 
3eJ1eHblH 
CttHHH 
6eJibitt 

l.fttCJIO OCBeTH
TeJibHbIX npn-

6opoB 

1 
15-2 
1,5-2 
25-3 
'3 

f opH30HTHhie 6aTapeH HMeIOT o6bJIIHO 3H3'IHTeJihHO 

60Jiblllee 'IHCJIO UBeTHblX rpynn, 'IeM cocpHTbI, paMna 

H .T • .rr.., II rpynnhI Bcer.rr.a co.rr.epJKaT uepaBHOe KOJIH-

201s Di.8i.;fi.,ze,o/., ~ ASA 
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qecrno ropH30HTHbIX cpoHapefi. B Ta6Jrnue 10 rrp:Hso
AHM ,IJ;Ba rrp11Mepa pa36HBKH OCBeTHTeJibHb!X rrptt6o
poB (B Ta6m1ue yI<a3aHo 'IllCJIO OCBeTHTeJibHbIX rrpH-
6opoB, rrpHXO,Il;5lillllXC51 Ha O,IJ;HH rrptt6op KpaCHoro 
UBeTa). 

Ta6Auqa JO 

1-tt npaMep 2-tt npaMep 

UseT ropa30HT-
l.JHCJIO 

UseT rop1130HT- 4HCJIO 

HbIX cjloHapeii 
ropH30HTHblX 

HbIX cjloHape» 
ropH30HTHblX 

cjloHapen cjloHape» 

KpacHb!H I 1 [j KpacHblH . I 1 
)KenTblH 1-2 OpaHlKeBo-lKeJITbltt 2,3 
3eneHbi11 2-3,3 )KenTo-seneHbIH . 23 
TeMHOCHHHfi 1,5-3,3 3eneHblH . 1,8 
CaernocaHHH 1,5-3,3 He6ecHo-rony6oii 5 
He6ecao-rony6oii 5-6,7 CseTJIOCHHHH 1 

TeMHOCHHHH 1 
<PnoneTOBblfi 2.3 

Pacnpep;e,11eune spROCTeit 11 11,BeTOB Ha en.enc 

Pacrrpe,n;eJieHHe 5IpKocTeif H uBeTOB Ha 
cue He 3aBHCllT OT xy,n;omeCTBeHHOfO 3aMblCJia aB
TopoB cneKTaKJI51. 0.n;HaKO He CJie,n;yeT 3a6hIBai'b 5IBJie
HHH HpKOCTHOrO H uBeTOBOfO KOHTpacTOB (cM.), a 
TaKme ycJIOBHfi pa3JIH'IeHHH oT.n.eJihHhIX ,n;eTaJieli 
(cM. YrnoBbie pa3Mepb1). 

OpriMephI pacnpe,n;eJieH11H 5IpKocTeli Ha cueHe rro
Ka3aHbI Ha p11c. 105-109. 

Ha pttc. 105 rrpttne,n;eH npHMep ornemeHHH cueHbI 
pacceaHHhIM cBeTOM (coqmTbI, paMrra). CTaHOK, qrn
rypa H JlllUa aKTepOB rroJiy 1iaIOTCH B ,IJ;OCTaTO'IHOH 

201-S Di.fj\;fi.,ze.d,, ~ ASA 
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Puc. 105 

Mepe nTIJIOCKHMH". 5Jiaro,n;apH LJepHOMY clJoHy l:IC.H 
rpyrrna npe.n;cTaBJI.HeTC.H 60JibllIOH HpKOCTH. 

3Toro HeJib3.H c1rn3aTb o pHc. 106, r.n;e TaK)l{e 
npHMeHeHa CHCTeMa pacceSIHHOfO CBeTa, HO clJoH 
HMeeT 60JihIIIy10 HpKOCTh. AKTephl, .n;eKopaU.HH, 6y
Tacpop1rn He OT.D;eJISIIOTC.H TaK OT clJoHa, KaK Ha 
PHC. 105, H KamyTCSI MeHbllietl: HpKOCTH H O,ll;HOTOH
HblMH. 

HaKoHeu, Kpail:HHH cJJyLJatl:, Kor.n;a oCBern.eH JIHIIIh 
ropH30HT, a aKTepbl He OCBern.eHbl. 0HH KamyTCSI CH
JIY3TaMH Ha HpKOM cpoHe (p_Hc. 107). 

Ha pHc. 108 noKa3aH np1rnep BhICBeLJHBaHHSI o.n;
Horo yLJaCTKa cu.eHbI npomeKTopoM. fpymra Ha clJoHe 
TeMHOTbI npe.n;cTaBJISieTCSI BeCbMa BbITIYKJIOH:. Bm:rMa-

201.s Di.fji.;fi,ze,o/., b-y ASA 
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pH C. 106 



200 Cucme.Ma cu,enu'lerKozo oceeu<elill R. 
--------------------------·---·--

pH C. 108. 



OcBew,eHHOCllW ll HpKocmu Ha ct(eHe 2JJ 
-----

pH C. 109 

mre 3p1neJISI cocpe.II.OTOqeHO B JI.aHHhIH MOMeHT TOJibKO 
Ha 3TOH rpynrre. 

Ha pHc. 109 npe.II.CTaBJieHa rpyrrna, ocBerneHHaH 
npomeKTOpoM c6oKy cnpaBa. BhinyKJIOCTb JIHU. aKTe
pos noJI.qepKHBaeTCH oco6eHHO peaKo. 

Ocuew;ennocT11 11 apBOCTll ea cn;ene 

Bonpoc o Heo6xo.nHMhIX ocsemeHHOCTHX H. HpKo
CTHX Ha cu.eHe, HeCMOTpH Ha Bee ero 3HaqeHHH, JI.O CHX 
nap HBJIHeTCH Hepa3p~rneHHb!M. 

OpHBOJI.HM o6o6meHHhle cse.II.eHHH 06 ocsemeH· 
HOCTHX H HpKOCTHX, COCTaBJieHHb!e Ha OCHOBe OOCJie
.llOBaHHH, npoBe.neHHoro TeaTpaJihHOif Jia6opaTOpHefi 
B 10 OCHOBHhlX TeaTpax MocKBhl H JleHHHrpaJI.a. 

Mom:Ho pa3.II.eJIHTh Bee ycTaHOBJieHHhre 3HaqeHHH 
Ha TpH rpyrrnhI He3aBHCHMO OT Toro, HMHTHpyeT JIH 
~aHHaH .noc.T~H.PJi!Ka ecTeCTBeHHbie ycJIOBHH HJIH HeT: 
20:JS D'1}i,;fi,,ZIWV ~ ASA 
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cueHbI c BhICOKOH, cpe.n.HeH H HH3KO:fi OCBem;eHHOCTHMH. 

B nepByro rpynny BXO,ll.HT TaK Ha3hIBaeMhie .n.tteBHhre 

cueHbl, BO BTOpyIO-KOMHaTHbie cueHbI, B TpeTbIO --- HOIJ

Hbie. K0He11Ho, yKa3aHHble no rpynnaM ocsem:eHHOCTH 

B OT,ll.eJibHbIX cJ1y11aHx MoryT B3aHMHO nepeKpbIBaThCH. 

CueHhI c BhlCOKOH ocsew:eHHOCTbIO, B saBHCHMOCTM 

OT CBeTOTeXHHIJeCKOfO o6opy.n.oBaHHH teaTpa, MOryT 

HaXO.ll.HTbCH B rrpe.n.eJiax 150-500 .fl/{ B BepTHKaJib

HO:fi IlJIOCKOCTH. 
CueHhI co cpe.ll.HHMH ocBem;eHHOCTHMH HMeIOT npe

.n.eJibI OT 10 .no 150 .fl/{ B sepnrnaJibHO:fi IlJIOCKOCTH, 

TaK)l{e B saBHCHMOCTH OT MOW:HOCTH OCBeTHTeJibHO:fi 

ycTaHOBKH. ,lJ,JIH TeaTpOB, y KOTOpbIX rpynna BbICO

KHX OCBew:eliHOCTe:fi HaXO,UHTCH OKOJIO 500 .llK, cpe.u

HHMH OCBew:eHHOCTHMH HBJIHIOTCH 100-150 .llK. ,lJ,JIH 

TeaTpOB m:e, y KOTOpblX ym:e 150-200 .llK CIJHTaIOTCH 

BhlCOKHMH ocserueHHOCTHMH, cpe.UHHe OCBerueHHOCTH 

Jie)l{aT B rrpe.n:eJiax l 0-50 .11x. 
fpynna HH3KHX OCBem;eHHOCTeH Jiem:HT HHm:e 10 .llK, 

,n:OXO.ll.H HHOr.n:a .ll.0 I .llK, a B OT,n:eJibHbIX CJiy11aHx H 

.n:o ,n:eCHTbIX .n:oJie:fi JIIOKCa. 

EcJIH roBopHTh o HpKOCTHX, TO yKasaHHhle TPM 

rpynrrbI xapaKTepH3YIOTCH CJie,nyIOW:HMH UH¢paMH: 

nepsaH rpynrra 3-13 .Mc6, BTOpaH rpynna 0,2-3 .Mc6, 
TpeThH rpyrrna 0,01-0,2 .uc6. 

OcaerueHHe ropH30HTa Mom:Ho pas6HTh Ha .n:Be 

rpynrrbI, KOTOpbie TaKm:e MOm:HO xapaKTepH30B8Tb 

HMHTaiI.Heli ecTecTBeHHhIX ycJIOBHif": .n:eHb H HOIJb. 

B nepRo:fi rpynne ocBern:eHHOCTH Haxo,n:HTCH B npe

.neJiax OT 20 .n:o 300 .llK, BO BTopofi rpynne - OT I 

.n:o 20 .llK; HpKOCTH - COOTBeTCTBeHHO: OT 0,2 .no 4 .M.C6 
H OT 0,01 .ll:O 0,2 .M.C6. 

3ni: .naHHbie OTHOCHTCH K TeM cJiy11aHM, Kor.n:a 

ocsem:aeTcH Bech ropH30HT. CT pH ocBern:eHHH He60Jih

woro y11acTKa ropH30HTa ocsem:eHHOcTh HHOr .n:a no
BhIIIIaeTCH, .Zl:OCTHraH 500-1000 .ll!C (10-20 .Mc6). 

201S Di.fji.,fi,zul b-y ASA 
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-,llJJH cpaBHeHHH yKameM CJie.n.y10ru11e 3Haqemrn oCBe
rneHHocretl: H HpKOCTeH .ll.JIH HeKOTOpb!X ecrecrBeHHb!X 
ycJJOBHH: OCBem.eHHOCTb 3eMJIH Ha coJJHUe .n.ocTiffaer 
100 000 ;uc. OCBerueHHOCTb Ha oTKpbITOM Mecre MO
)!{eT .nocTHrarh 20000-30000 .ILK. OCBeIUeHHOCTb B Hc
HbIH .n.eHb B KOMHare-100-1000 ;uc. OcserueHHOCTb
B KOMHare rrprr HCKYCCTBeHHOM ornememrn -20-
100 .ILK. OcserneHHOCTb HO'-ibIO rrpH Jiytte -0,2 .ILK. 
5JpKOCTb HCHoro He6a )J.HeM - 150 Mc6. HaH6oJJee 
HpKHe yqacTKH He6a .ll.OCTHraIOT HpKOCTH 1000 MC6. 
LlHeBHOe, IIOKpbITOe o6JI3K3MH He6o - MeHee 100 .MC6. 

HOllHOe 6e3JIYHHOe He6o HMeer HpKOCTb OKOJIO 
0,00008 Mc6. OosepXHOCTb IIOJJHOfi JIYHbl )J.OCTHfaeT 
5l pKOCTH 250 .MC6. 

201..S Di.fji,,fi.,zui- b-y ASA 
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IIPHJIOmEHHE 

CocmasJzeHo no KH112e H. n. H3BeKoaa 
,, TexHtuca cu,eHbt" 

'rau.nrn;a CBe'l'O IJhlX 1n111Tan;11it 

I 3 cp cp e K T 
I 

0 poeKLtHOHHblll rrpHeM I j TpaHcnapaHT I 
llpyrne rrpHeMbI 

·1 

=- : 

I I. Asmo.uo6UJ1b 1) 3cjJcjJeKTHblll Kpyr, JieHTOqHblll, 
llHJIHHJI.pHqecKHll HJIH rraHopaMHbIH 
JJ:H3Il03HTHB 

2) llBHlKeHHe 3epKaJIOM 

2. kJpOnAaH To lKe. 1lm1 snpalKeii: a3ponnaHa --

npHMeHl!eTCSI .D:BHlKeHHe c IlOMO!llb!O 
3epKaJia. (B HeKOTOpblX cnyqaSJX OJJ:HO· 
BpeMeHHO c IlOBOpOTHOU paMKOH, Ha-
rrpttMep; .D:JIH rmK11py10w:ero nonern) 

----
3. Eypfl (ypazaH) CMemeH11e TeHefi OT npe.n:Me- ' 

TOB nyreM nepeMeHHOfO BKJllO-
qeHHll O.IIHHX npn6opoB H Bbl· 
Kn 10qe11HS1 .n:pyrnx 

-
4. Bemep To Me. HarrpHMep, reHesoii 

I pHCJHOK KaqaJO!llHXCSI serBeii I [' 
i I .11epeBheB (JI.BHlKCHHe BCTKH 
: nepe.n: annapaTOM) 

5 83pbt8 1 Bo.n:HHaH Kiosern (sJI.yBaH11e H3 pe· Pe3Koe BKmoqem1e orJI.eJJbHbIX 
3HHOB0f0 6aJJJIOHa B03JI.yxa HJIH CHJ!b· nptt6opos (rro.n:cseroK, 6epelK· -

Hou crpytt BOJJ:bl, OKpaweHHOH paJI.O· KOB) 
MHHOM) 

!'. 

6. BuiJeHllfl (cM. Hann we) 
I: 

' I' 
I 

- . 
I f 

: 

l 0JI.HOBpeMeHHO MOlKHO rrpHMeHHTb MrHOBeHHOe 3aTeMHem1e Cl_\eHbl 

20:1-s Di.fji.,fi.,ze,o/., ~ ASA 
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7. Boaa (.,3br6b') 1 

8. BoiJonaiJ 

9. ByAIWH 

llpUAOJ/CeHue 

OpoeKL{l!OHHb!A nptteM 

I) Kacera Jll!H :i¢¢eKra 3bl611 BO)ll.r; 
2) 3cpcpeKTHhrii Kpyr c JlBJMll cre

KJillHHbIMH l!IIH Cll!O)ll!Hb!MI! KpyraMH, 
HpamaIDIL{HM 11csi B pa3Hbr e cropoHhI, 
H OJIHl!M HenO)lBl!lKHb!M Jl.llaJI03H· 
THBOM 

np11MeHS110TCll OJlHOBpeMeHHO llB3 
11pOeKTOpa. nepBblll C Hel10)lBl!lKHblM 
,l\l!ill1031!THBOM, 1!306pillK3!01UHH 06m11ff 
Bl!)l BOJJ.OI1a)la, BTOpoj;j c 9cpcpeKTHb!M 
KpyroM (yMeHbUleHHOro pa3Mepa), Ha 
KOTOpOM HaHeCeH p11cyHOK, HMHTI!· 

PYIO!l\HH HenpepbIBHO nb!OllIJIOCH · 
sony. flpoeKQl!H sroporo 11p116opa 
nonaercH B MacKe 

-------------·-----
AHa11or11qHo sononany. BonHHaH 

KIO Bera, B Koropy!O B HJlKHb!H M OMeHT 
6poca10r Herpo311H 

1 B 6011bllll!Hcrne c11yqaes npoeKQHOHHYIO .3bl6b" BOJlbI nyq!Ile 
oCTOl!60B 11p11MeH5ITb M3CKY B BH)le BblTS1Hy10ro p3BH06enpeHHOrO 

llpUAOJ!CeHue 207 

TpaHcnapa11r 

1) TpaHcnapaHrnh!e Bhlpe3hI 

B 33.11.HI! Ke If JlB HlKJll\l!eCSI 33 
HHM cserooble 61111K11; 11eHra H3 
XOIICT3 c 3l!f3aroo6pa3Hb!MI! 
Bb!pe3aMH, CKlleeHHal! B KOJlbl{O 

H )lBHra!Oll\3SICSI MelKJJ.Y BepxmIM 
H HHlKHl!M sanaMH, yKpenneH· 
HbIMll s oco6oM craHKe (11croq
HllK csera noMell\aercl! 33 

11eHTOtt); 
2} 11yq11 npolKeKropos, or6po

UieHHble Ha 33)lHflK OT KOlle-
61IIOll\H·XCll JIHCTOB 6eJIOH lKeCTH 
Hill! llOBepXHOCTH BOJlbl; 

3) B 33JIHHKe, H3 Mecre, 1!30-
6palKa!Oll\eM JlblO!UHHCll I10TOK 
eoJ10I1aJia, nena10rcsi rpaHcna
paHTHbre Bb!pe3bl, KOTOphle oc
Bell\3IOTCll C33l1H MeJlbK310W:HMI! 
61111K aM11 cs era 

Llpy rne np11eMbr 

Y c1111eH11e 11 oc11a611eH11e csera 
(peocrar), Ha11pas11eHHoro Ha 3a)l
H!IK, Ha KoropOM B Bl!)le rpe-
6eUIKOB BOJJ.bl Hallll!Tbl 6nerrK11; 
lKellaTellbHO pa3HOBpeMeHHOe 
yc1111eH11e CBera B HeCKOJlbKHX 
np116opax 

llO)lCBequsaTb Cl!HllM Hill! c11He-3e11eHblM CBeTOM. Llllll ,,nyHHbIX" 

rpeyro11b•H11Ka. 
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3 cp cp e K T ----· OpoeKl(HOHHbIH nptteM ----1111 TpaHcnapaHr .Ilpyrue nptteMhI 

10. Jl.eKopamuBflbte 
npueNbl 

II. Jl.o:J1CiJb 

1) Xp0Morponb1. 2) focjJpupoaaH
Hble (cjJacoHHb1e) creKna, .n.aura1011rnecH 
B pa3Hb1X HanpaaJieHHllX 

::JcjJcpeKTHblH Kpyr [ 
~ ·------------- ------------ -----1 

12. Jl,blM 

13. ,3au•tuKu" 

14. 3aesiJbl 

1.5. K aMUfl 

201S Di.fji.,fi,,ze,cl-~ ASA 

3cpcjJeKTHbie xpyru Ha 2-3 npoeK
ropax HJJH 0.11.HH 9cpcpeKTHb!H Kpyr 
c 3 Heo.n.HOBpeMeHHO .Z1.BHra10Jl(HMHC!l 
KpyraMH - .n.uano3HTHBaMtt. PttcyHoK 
.11.b!Ma no.n.aeTCll B MaCKe 

Xp0Morpo11 c 2 .UHCK3MH, spall\aio-
11\HMHC!l B pa3Hble cropoHhI. B .UH· 
CKax .n.eJialOTC!l oqeHb He60JibillHe OT
sepcTH!l 

I 
OpoeKllHll qepe3 He6onhm11e or; 

sepcTHll, c.n.eJiaHHble B Henpo3paqHoH 
nnacTHHKe. Op11MeHeHtte cneuuaJibHb!X 
3Be3.UHblX npoeKTOpOB ( rpynna KO
poTKocjJOKY CHblX npoeKTOpOB) 

I 

I 

UseTHhie TeHH 

AuanorttqHO so.n.onany 

MeJibK310ll(He cseTOBbie 6JIHKH, 
HanpasneHHbie Ha cnyll\enHbl e 
co IllTaHKeT HHTH 6JieCK 

I' ____ _ 
3epKaJJbHHfi map 

I 
i 1----------------- ---------------

He60JJbIIlHe oTBepcnrn B aan:- HasecKa He6oJJbIIlHX JiaMno-
mme, 33 KOTOpbIM ycraHOB.~eIIl-1 qeK (OT KapMaHHoro cfJOHap!!) Ha 
llCTQqHHl(H CBera cjJoHe 3a.UHHKa, OKpameHHb!X ro

Jiy6oBaTb!M CllHpTOBblM JJ31(0M. 
)KeJiareJJbHO .n.asarb naMnaM 
pa3JJHqHb!H HaKaJI HHTefr 

1) He60JJblllOH 6epe}!rnK c 
.6eJJbIM" cseTOM, IlOJJUlKeHHblH 
B yrny6neHHe KaMttHa; nepe.n. 
6epelKKOM noMell\e!l l(BeTHOH 
o6noparnp c KpacnbIM H opan
JKeBb!M cfJHJJbTpOM 

2) Tor JKe rrptteM 6epei1rna, 
HO CBeT OT Hero HarrpaBJieH Ha 
BHyrpeHHIOIO CTeHKY K3Ml1Ha 
( cjJaHepa ), OKpalI!eHHJIO KpaCHOH 
sManeaofi KpacKOH 
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3 cp cp e K T I CTpoeKl\HOHHbIH npneM 

I 

I 

I 

I 

16. Kocmep 
-I 

17. Jleooxoa 3cpcjleKTHblH Kpyr; JieHTOqHblH, rra-
HOpaMHbIH, HJIH l\HJIHH,llpHqeCKHll .n.na-
II03HTHB 

18. Jlooua (Hxma, napo- 1) AHaJiornqHo rrpe.llbIAYll\eMy 
xoa u m. n.) 2) llsmKeH11e 3epKaJioM 

19. JlyHa I) npoeKUHll .n.narr03IITIIBa c Bblpe-
3aHHbIM )l.IICKOM no <jlopMe JIJHbl; 
.llBHlKeH11e (no rop1130HTY) ocyme-
CTBJI!leTC·!I npll IIOMOIL\11 3epKaJia 

2) Bo3MOlKHO np11MeHeH11e TaKlKe 

scjlcjleKrnoro Kpyra 

20:1-~ E9i:yi:1bzah by A~A 

I 
I 

i 
n 

I 
I ~ 

I 
I 

, ~ 

I 

I 
I 
! 
: 

' 

! 

t1 

' 
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TpaHcnapanT .llpyrne np11eMbI 

----==========================! 

3) ToT JKe np11eM 6epeJKKa B 
coqeTaH1111 c KycKaMn 61noii: 
KOH,lleHcOpHOH JlIIH3bI, IIOJlQ}KeH
Hb!MH Ha perneTKY KaMHHa (yrJrn); 
OT,lleJlbHbie CTOpOHbl KJCKOB 
JIHH3bI 3aKparneHbI ac<jlaJihTO
BbIM JJaKOM 

4) ToT JKe rrptteM 6epeJKKa B 
coqeTaHIIH c 6yrncjlopcKIIMII 
o6ropeJiblMH IIOJieHbllMH, IIOJIO
JKeHHbIMH Ha pewerKy KaMHHa. 
MelK.llY rroJieHbHMH yKperrJieHbI 
OT)l.eJibHbie rneJIKOBbie ll3blqKII 
rrJiaMeH11, KOJie6J1Iom11ec!I Bem11-
JIHropoM, yKperrJieHHblM ITO)], pe
rneTKOH KaM11Ha 

AHaJiornqHo KaMHHY 
-----------------1-------------------

TpaHcrrapaHTHbIH Rbipe3 B 
3a,llHHKe, ocsemeHHhili: rro.n.cseT-

1 

KOH 

14* 

1) .llepeB!IHHblli llll\HK, BHJTPII 
KOTOporo IIOMemeH IICToqHH.K 
cBeTa; B rrepe,llHeii: (JIHl\eBoil) 
KphlrnKe C.lleJiaH Bb1pes no cjlopMe 
JJ,HCKa JIJHbI, 3aKJieeHHbIH OKpa
rneHHOH KaJibKOH IIJIH MaTOBblM 
cpHJibTpOM 

2) CTeKJillHHbl:i! rnaposo:i! KOJI· 
IIaK MOJIOqHoro CTeKJia 

3) Cnel\HaJibHbie a6alKJpbI JJ.JI!I 
cueHnqecKOH JIJHbl (MOJIQqHOe 
CTeKJIO) 



flpu1wJ1Ce1we 

9 qi qi e K T OpoeKQHOHHblll IlpHeM 

20. JlbTOW,UUCR .Memall.(l 

--------------- ------------------

21. MO/lflllR 

I 

I 
I 

1lnan03HTHB c H306palKeHHeM 3Hr-
3ara Mo1rnnn; nepe.II. o6"beKTHBOM npo
eKTopa IlOMew:aeTCll MOJIHHeBbill 3a
TBOp HJIH o6nopaTOp 

--1-----------------
22. Hanllb/,B u BUaeHufl I 

I 
! 

0pHMeHeHHe .!l.BJX HJIH 60llblllC 
npoeKTopos; cMeHa npoeKunll npon3-
BO.!l.HTCH nyTeM BblKJl!01leHHll Ha peo
craTe OJI.Hora npoeKropa n BKJJI01len1rn 
.II.pyroro 
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Tpaacnapanr 

1) Oepe.IJ. Ba)lHHKOM HaBeIIJ11-
Baercg 3aMaCKHpOB3HHblll lll1\HK, 
BHJTPH KOTOporo noMew:aeTCll 
HCTOlJHHK csera; B JIHQCBOH 
cropone .II.eJJaercll rpancrrapanr
Hbiil: Bb!pe3, 3aKJieeHHblH K3Jlb
KOll HJIH MaTnposaHHblM qin11,b
rpoM 

2) B 33JJ.HHKe JJ.eJJaercH OJI.HR 
HllH HeCKOJlbKO TpancrrapaHT
HblX Bblpe30B, 33KJJeeHHblX rrpo-
3pa'!Holl rKaHblO (rKaHb no
sepxy IlOKpb!BaeTCH B TOH 3a.II.
HYIKa aHHJIHHOBblMH Kpacnre
,rnMH); rrporns KalKJJ.OrD Bbipe3a 
C33.!l.H 9Kpana BlIJIOTHJ!O ycra
HaBJIHBaeTCll KaMepHall IIO)l
csenrn; llOJJ:CBeTKH BKJIIO'la!OTCH 
rronepeMeHHO 

TpancnapanrHbie Bh!peabI Ha 
3a)lHHKe. Ilpn BKJll01leHH11 HC
TO'IHHKOB csera 3a 3asecoll 
MO~KHO IIOJIJlJHTb HJlKHbill alKyp
HblH pHCJHOK 

llpyrne npneMbI 

Bo.II.onpoBO.II.Hall Tpy6a 6oJJb
moro pa3Mepa, BHJTpn Koropoll 
rroMew:aerCl! repMer111leCKH aa
w:mueHHaH OT BO.II.bl Jl3Mil01!Ka. 
PaCTpy6 narrpas11en K 3pnreJJIO. 
Bo.II.a, IlO.IJ.Be.II.eHHaH K 3TOM rpy6e 
11 BblTCKaIOW:3ll H3 ee OTBepcnrn, 
06pa3yer rrpa noMow:n csern
w:e!lcH Jl3Milbl IlOJIHOe BHJTpeH
nee orpalKeHne n TeM caMbIM 
HMHTHpyer JlbIOW:HllCll MCTaJIJI 

BcrrblllIKH: Mrnose1rnoe (.IJ.Ba
rpn pa3a noJJ.pllJJ.) BKJ11oqen11e 
coqmros, IlO.IJ.CBeTOK HJJH ropn-
30HTHbIX 6arapell.11MnraunH 3nr-
3ara MOJIHHH rryreM KOHTaKTHOro 
BKJJI01leHHll. Ha lKeCrKoll H30JJH
PYIOW:ell OCHOBe, KOTOpoll npn
)l3eTCH cpopMa 311f33ra MOJIHHH, 
MOHr11pyerCl! pH.II. JJaMrr, coe,IJ.H
HeHHbIX B napa .. rneJJb qepe3 .II.Be 
B rpeTbIO JJaMrry; BKJ1!01l3!0TCll 
Jl3Mllbl qepe3 Kpyrosoll KOHTaK
TOp c raKHM pacqeroM, 1!T06bl 
K3lK.IJ.bie nepBbie, BTOpbie H 
TpeTbl1 JJaMllbl 33lKfJIHCb 2-3 
pa3a 

3a TIOJJesoll 3asecoll 3apaHee 
ycraHaBJIHBaIOTCll .II.eKopauHH 
CJ1e.II.y10w:ell KapTHHbl (T!OJ!b 
TaKlKe MOlKer 6bITh pacrrncan); 
cserOBbie rrp116opb1 pacrrpeJJ.e
JlllIOTCll raK, lJT06bl B OJJ:HOM 
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23. 06BaJlbl 1 

-------------------
1) BOJJbKeHarrnapar. 2) 3cpcjJe1nHbltt 

Kpyr. 3) UttJJHHJJ.pnqecKnfi ,11,narr03HTHB. 
4) JleHroqHbJH ,11,HaIT03HTHB. 5) DaHo
paMHblfi ,!lHarr03HTllB 

1 B HeKoropbIX cJJyqaSIX )l{eJJaTeJJbHO .rwrroJJHHTeJJbHOe QBeTHOe 
OKpalllHBaJOTCH B QBeT fl0)1.CBeqHB3JOUVIX rrpH60pOB. 

2 06mee oCBemeHne ropH30Hra cnHee. DpoeKQHJO o6JJaKOB JJyq 

20j.S Di..Bi,fi.,ze,o/.; b-y ASA 
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TpaHcrrapaHT 

3a rrpoCBeqHBaIOlllHMCH 9Kpa
HOM (3a,!lHHKOM) c6paCb!B3JOT c 
BepxHefi CileHbI paaJJnqHbIX paa
MepoB MelllKH, Ha6nTble COJJO
MOH, ,!leraJJH ,11,eKopaunfi (MHrnofi 
rro,11,eJJKH H T. JJ..) 

.11.pyrne rrpHeMbI 

cJJyqae OHH ocaemaJm CI!eHy 
TOJlbKO JJ.0 TIOJieBOll 3aBeCbI, a B 
.llpyroM - TOJlbKO 3a TJOJleBOH 
3aaecofi. DepeKmoqeHne c OJJ.HOll 
KapTHHbl Ha ,!LpyryJO MOlKHO ,11,e
JJaTb KaK Bbipy6KOH, T3K H 
Me)l.JJeHHblM rrepeXO.LIOM Ha peo
crare 

-----------------! ---·-- ----- ------ --------· 
1) TyqeBbie JJaMrrbI 
2) TpaHcnapaHTHbie o6JJaKa. 

3a KaJJbKOBh!M 9KpaHOM Ha He
o6XO,!lHMOH BblCOTe rro1rnelllH
BaeTcl1 HeCKOJJbKO JJRMfl, IlOMe
meHHbIX B cTeKJISIHHbJe KOJJnaKH, 
KOTOpble saKpalllHBaJOTCll 'Herrpo-
3paqHblMH KpacnreJJHMH n rrpo
Qapanr,rnarorcll pa3JJH'IHblMH rrHT
HaMH H /IHHHHMH; B HeKOTOpbIX 
cJJyqa51x npoilapanaHHbie qacrH 
IIOKpbIBaJOTCll IlBeTHbJM npo3paq
Hb!M JJaKoM. BMecro creKJJllHHbIX 
KOJJrraKOB MOlKHO npHMeHSITb 
JJJ06ble KaMepHbie cjJoHapn co 
caerocjJHJJbrpaMH, o6pa6oraH
HblMH aHaJJornqHLIM crroco6oM, 
KaK H CTeKJJllHHble KOJ!fl3KH 

ocaemeHHe 9;i:paHa (JJo6oaoe), onero renn or rra.LiaIOUlHX rrpe,!lMeToB 

Ille )l.aBaTb He a cjJoKyce. 
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3cjJcpeKT llpyrne rrpneMhl 
I ; I 
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TipoeKU:HOHHblH lipHeM TpaHcnapaHT 

KaMHH, KocTpb1 H 

nnaMll) I 
·-~~~~~~~~~~--~~~~--~~~~~--~~~~~~-! l ~~~~~~~-~~~~~- ~~~~~--~~~~~~~~-

26. llapauuombl 

27. flaHOpa.Ma asuzato
W,aflCfl 1 

1) 3cjlcjleKTHblH Kpyr. 2) JieHTO'I• 
Hb!H ,UHalI03HTHB. 3) TiaHopaMHblH 
JJ.Hano3HTHB. 4) HenOJJ.BHlKHbltt JJ.Ha
IT03HTHB (.UBHlKeHHe rrpn lIOMOW:H 

3epKana) 

1) Jle11TO'!Hb!H )l.HalI03HTHB. 2) Tia
HOpaMHb!H JJ.HaII03HTHB. 3) UnmrnJJ.pH 
qecKHfi JJ.HaII03HTHB 

1--~---~----1-------
28. n/la.Mfl 1) 3cjJcjJeKTHbIH Kpyr c n::!06palKe- I 

HHeM (HJJH Bblpe33MH) ll3hlKOB rnia
Me1rn H 0)1.HOBpeMeHHO B TOM lKe 
rrpoeKTOpe HeIIOJJ.BHlKHblH Jl.H3lI03HTHB 
c TaKHM lKe pncyHKOM. B3aMeH HerroJJ.
BHlKHoro Jl.H3lI03HTHBa MOlKHO rrpHMe
HllTb rrpeccoBaHHOe CTeKJJO COOTBeT

crny10w:ero pncyHKa. 4aw:e scero 
rrpoeKU:Hll JJ.aeTCll He a cjJoKy ce. 2) Bo
.UH Hall KIOBeTa; Ha IIOBepXHOCTb BO.Ubl 
ITO XOJJ.Y CIIeKTaKJ!ll HaCb!IIaIOT MeJJKO 
HCTOJJ'!eHHJIO KpaCHyIO aHHJ!HHOBYIO 
Kpac·Ky 

1 Jl;rn 3cpcjJeKra ,,lIO.UBOJJ.HOro u:apcrn.a", JJ.BHlKeHHll rroe3.ua H T. II. 

H_b!H Ha nepBOM 1rnaHe. Cu:eHa OCBew:aeTCll TaK, 'IT06b! He 3aCBe'IHBaTb 

201S D«-8i.;fi.,ze,o{, b-y ASA 

'!, I 

I 

JlsmKeHne lKHBOlIHCHOH rraHO
paMbl c TpaHcnapaHTHblMH Bbl

pe3aMH (ornrr ropoJJ.a, KocrpbI 
H T • .u.), ocsew:emibIMH Ha11po

cser 

1) TpaHc11apaHTHbie Bbipe3bI 
B BHJJ.e ll3bJJ{08 ITJJa~!eHH, no-

' Kpb!Tbie aHHJJHHOBbl MH KpacKaMH 
B o6iu:rrii TOH 3aBeCbl. 3a 33.U
HHKOM IIOMeW:aIOTCll CT3HKH, 
aHaJIOfH'IHbJe TpaHc11apaHTHOH 
HMHTaU:HH BOJJ.bl, HO c Bblpe3aMH 
na 6ecKone'!Hoii JJeHre, c.ueJJan
HbIMH B srr.ue ll3b!KOB lIJJaMeHH. 
B HY}KHbIH MOMeHT BKJJIO'!aIOTCll 
JJJMIIbl OJJ.HOBpeMeHHO B 2-3 
CTJHKax. 

2) Ha TpaHcnapaHTHble BbI
pe3bI Jl.3B3Tb HaIIpOCBeT 11poeK
llHIO lIJJJMeIIH 

I 

I 
I 

1) Ha.a: seHTHJJHTOpOM coor
sercrnymmeii CHJJhI yKperrJJl1erCll 
MeTaJJJJH'!eCK3ll ceTKa, K KOTO
poii rrpHillHB3!0TCll weJJKOBble 
l!3bl'IKH lIJJaMeHH 

2) Ocsememie KpacHbIM n 
opaHlKeBbIM u:seTOM (o6noparnp 
n OJJ.HospeMeHHO peocrnposa
HHe) rrapa 

MOlKHO rrpnMeHHTb COOTBeTCTBYIO!llYIO rrpoeKu:mo Ha T!OJJb, crrymeH
TIOJJb. 
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3cjJcpeKT npoeKl(HOHHbIH rrpneM 
I! TpaHcrrapaHT 

==2=9,_===noe=s=a======================================="=n· -
"' AHanorn1lHO ,,aBTOMo6nJIIo"; CM. 

TaKlKe rrpnMe1laHne K ,,rranopaMe" 

------------ ----------- - --·-·-·--- -

30. floJJCap (cM. BspblB 
H mrnMll) 

flpUJIOJ/CeHue 219 

llpyrne npneMbI 

Orm1 ,,na.11.B11raJOmerocll" Ha 
spnTeJill rrapoBo3a nso6palKa
JOTCll rrpn IIOMO!l(H Tpex He-
60JiblllHX npolKeKTOpOB H Bep
THK3JlbHOH )l,epeBllHHOH paMbl, 
C)l,eJiaHHOH B BH)le p3BH06e
)l,pennoro TpeyroJibHHKa. llsa 
113 9THX rrpoJKeKTOpOB yKperrJlll
JOTCll Ha OCHOBaHHH rpeyroJib
HHKa H )l,OJilKHbl )l,BHfaTbCll Ha
BCTpeqy Jl.pyr .n.pyry OT yrnoB 
K cepe)l,HHe OCHOBaHHR, a TpeTHH 
rrpolKeKTop Jl.BHraeTCll OT rrpo
TH BOJieiKaIUero (Bepxnero) yrna 
T3KlKe K cepe,11.11He OCHOBaHHH. 
npoJKeKTOpa BKJIJ01l3JOTCll B 
aneKTptt1leCKJJO ceTb 'lepes sa
TeMHHTeJib (peocraT, 3BTOTp3HC
cpopMaTop) H, KPOMe TOfO, 
K3lK,11.blH H3 rrpOlKeI<TOpOB CHa6-
lKeH JIHacjJparMOH HpHC. ll1rn 
IIOJIY1leHHll 3cjJcjJeKTa ,H3)l,BHfalO
IUefOCll" rroe3)l,a paMy c rrpo
lKeKTOpaMn H31lHH3JOT )l,BHf3Tb 
113 rny6HHbl Cl(eHbl Ha ap11TeJll1 
II, O)l,HOBpeMeHHO, pa3B0,11.H rrpo
)!{eKTOpbI,y CHJIHB3JOT H3K3Jl JI3MII 
B rrpolKeKTopax, a llpH IIOMOU\H 
1111acjJparM bl y!3eJin lJHBa JOT CBeTO
noe paCKpbITHe rrpn6opoB 
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31. flo.!lem if;uzyp, uao-
6pa:J1Ca10w,u.x ne pea. 
HaJ1Ceu, nmuu, um. n. 

32. PaiJyza 

33. Pa1cema 1 

34. CeaepHoe cUHHUe 

1) ?tjJcpeKTHhIA Kpyr. 2) U11J111H.up11-
IJeCK1rn .u11af103!1Tl1B. 3) JleHTOlJHb!H 
.u11ano311rns. 4) TiauopaMHhIH .u11ano311-
T11B. 5) 11.snlKeHl!e 3epK3JIOM \.UJ!ll 
113MeHeHl!ll IlOJIO}l(eHl!ll qmrypbl BO 
speMll JIBl!}l(eHl!ll O].\HOBpeMeHHO c 3ep-
1rn.10M rrp11MeHHTh nosoporny10 p3MKY) 

I) HenonsnMHh!H .Jill3H031!Tl!B c 
H306paiKeu11eM p3nyru: (npoeKullIO 
11ecKOJlbKO cMeCTl!Tb c cpoKyc3) 

2) npoeKUll>I CITeKTp3 rrpll IlOMOll\H 
.JIBYX np113M II COOTBercrny1oll\eH 
M3CKll 

I'

; I) 3cptjJeKTHhIH Kpyr. 2) JleHTOlJ-
llhIH Jil!all0311TllB. 

i 
!------------

' 

1) Herrons11lKHhll! J.\ll3IT031!TllB (irn-. 
6paumo nasaTb 3epK3JJOM). 2) He-

1 

CKOJlbKO npoeKropoB c HeITOL\Bl!}l(Hb!Ml1 
JIH3110311Tl1B3Mll (llJ13BHO rrepeKJII01JaTb 
np11 noMOll\H peocrara). 3) Kacera J.\Jlll 

I '"'""' '"'" •"'" 

I 

. 1 K3K rrpu rpaHcrrap3Hre, T3K n rrpu rro.rr1>eMe JJ3MIT01JKll nepen 
KOJibUO, KOTOpoe .JIOJI}l(HQ aecrH JiaMilY ITO ryro H3Ti1HYTOH Hanp3BJllllO 
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Tpaucrrapaur 

OT ,JiernIUero" n3o6palKeHHll 
or6paCb!BaeTCll TeHb (Ha-npllMYIO 
HJIH Ha-rrpocseT) 

1l.pyr11e npneMhI 

--------------!------------------

Tp3HcnapaHTHbIH Bbipes s 
sa.zurnKe B sn.ue panyrn. Bbipe3 
.ueJiaTh TOJibKO Ha csernoroJiy-
6oM tjJOHe, B rrpOTl!BHOM cJiyIJae 
Kp3CKll OT pa.uyrn lIOJJy•iaTCll 
rp>13HhIMH. PncyHoK pa.uyrn .ue
JJaT& aHl!Jll!HOBblMll Kpac1caM11 
Ha crryll\eHHOH 33 33.JIHllKOM 
K3JlbKe 

Tp3Hcnap3HTHhIH Bb1pe3 B sane Ha tjJ011e 3a)lHI1K3 6h1crpb1il 
Y3KOH llOJIOCbI, 33 KOTOpb!M 6bi- ITO)lbeM csernll\eHCll (6eJJOll HJlll 

I cTpo rron:H11Maercll ropllll\all useTHOH) JI3MIT01JKH 

1~aM_n_a ____________________________ , 

I 

TpaHcnapaHTHbJe Bb1pe3hl OrpaiKeH11e nyIJefi nsyx l!JIH 
rpex rrp116opos (MOlKHO useT-

1 

Hb!X) OT JieHTbl lllllpl!HOIO B 

' 

50-80 c.M, Ha KOropofi y1<pe-
1rneHbl 3epKaJ!bHble ITOJIOCKH 
n111p11Ho10 6-8 c.M. BMecro 
JieHTbl 3epK3JlbHble ITOJIOCKH 
(8X80 l!J!l1 6X50) YJJOlKl!Tb B 
HaKJIOHHOM llOJIO)!{eHHll B llll\l!Ke. 
JleHTe nJJH inuttKy naaarh ner-

KYIO 11116pa ua 10 I. 

3a)lHl!KOM K narpouy JIJMilbl .UOJilKHO 6b!Tb rrp11.ueJ1aHO MeTaJJJlll1JeCKOe 
ll(et! npOBOJIOKe. 
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3 cjJ cjJ e K T I CTpoeKUHOHHhlii: npHeM ~II TpaecnapaHr D.pyrne npHeMhI 

·1 

I 

35. Cnezonaa 

36. CoA11u,e 1 

37. TpaKmop (cM. ABTO-
M06HJib) 

38. TpaMeaii (CM. ABTO-
M06HJib) 

39. TyMaH 2 

40 .. Ty•tu (cM. 06JiaKa) 

41. YzAu (cM. Ka Mee) 

42. <PaKe Abt 

3cjJcjJeKTHbie Kpyrn (npH ycJI 
0)1.HOBpeMeHHOfO AeHCTBH!I HeCKOJI 

OBHH 
hKHX 
r6pa
qepe3 

MOIUHb!X npoeKTOpOB). MOl!CHO 0 
Cb!BaTb npoeKQHIO CHelKHHOK H 
.~epKaJibHb1ii: map 

AeaJiorHqeo HMHTaUHH JIJHbl 
----- -----

----

!. 

1) 3cjJcjJeKTHhIH Kpyr. 2) Jle 
Hhlfl )l.H3TI03HTHB, 3) nae op a 

HTO'l
MHb!H 

)].Ha-JJ.Hano3HTHB. 4) UnJIHHJJ.pnqecKnfi 
TI03HTHB 

-------------

I 
-----

1 11MHT3UH!I COJIHeqeoro )l.HCKa )l.OJilKHa npHMeH!ITbCll Kpaii:ee 
2 PncyeoK JIJ'!me Bcero .11.eJiaTb nyreM MarepoBaHH!I npo3paqao 

20:1..S Di..Bl,fi.,zu',, b-y ASA 

I 

------------·-------- ----1 
J --------------------------
I 

I 
I 

' 

·--
OroHh cjJaKeJia HMHTHpyerCll 

IlpH IlOMOIUH JiaMnOqKH, yKpe-
nJieeeoii: ea eepxy cjJaKeJia (npa-
MeH!!IOTC!I raKlKe cneuaaJibHhie 
qrnrypHbie 1rnrrna qKn); naraene 

OCTOpOlKHO. 
N) ntr:tl"(<).q<f1'1!8~ B BH)l.e JierKoii: )l.blMKH. 
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3 cjJ cjJ. e K T npoeKL(HOHHbill: rrpHeM I ! TpaHcrrapaHT llpyrne rrpHeMbl 

1==~~,~===-===11~======~====== 
JiaMITbl OT 6arapeil:, BMOHTHpO
BaHHblX B pyqKy ¢aKeJia 

43. <PeiiepeepK 3cp¢eKTHbIH Kpyr. Ha apamaIO
meMCll HerrpospaqHoM nttcKe rrpope-
3aerCH Y3Kal! rroJiocKa. Ha aropoM 
HerronBH:tKHOM .ll,Harro3HTHBe (TOlKe He
npo3paqHOM) rrpoKaJibIBaercn He
CKOJibKO ITOJIOCOK, paCXO.ll,511UHXCll 
aaepx H3 onHoil: roqKH. KalK.!I.bIH H3 
paCXO.ll,llII.(HXCll Bb1pe30B Ha Herron
BHlKHOM nHaIT03HTHBe 33KJieHBaerc11 
QBeTHbIM cjJHJibTpOM. 9cpcpeKTHblll Kpyr 
ycraHaBJIHBaerCll c6oKy rrpoeKropa 
(aHanoruqHo .nmKnIO" u ,,cHery") 

I 
OJiaMll ¢aKena neJiaerc11 rrpH 

ITOMOIUH MHHHanopHoro BeHTH
Jll!TOpa c rrpylKHHHhIM saaonoM 

TpaHcrrapaHTHble Bbipe3bI aHa
.rnrmrno rrpttMeHeHttIO HMttra-
1.vm pa KeTbI 

15 B noMOll\b TeaTp. oCBeTHTemo 

H llleJIKOBblX ll3bJqKOB 

1) llBHlKeHHe JiaMrrOqKH no 
paCXO.!I.llIUHMCll HarrpaBJilllOIUHM 
rrpoBOJIOKaM (aHaJIOrHqHo .Pa
KeTe") 

2) KapKac or 30HTHKa, Ha 
KOHQax CITHQ Koroporo yKpe
ITJieHbl MaJieHbKHe JiaMrroqKH, 
KOTOpbie aalKHra10rc11 rrptt orry
cKaHHH 30HTa BHH3 (KapKaC 
onHoapeMeHHO pacrrycKaercH) 



A. H. C 0 R 0 Jl_ 0 B 

II. a JI E R T P 0 T E X H H K A 

CETll 

HenO/];BHntnaa: ce'l'L 

OcBenITeJibHaSI ceTh B rrpe.n:eJiax cu.eHbI .ll.OJI}I<Ha 

6bITb Ha.n:emHo 3allJ.Mlll.eHa OT MeXaHMqeCKHX IIOBpem.n:e

HHll M BO.ZJ:hl. He cJie.n:yeT ycTparrnaTb BpeMeHHbIX (Jie

TyqHx) coe.n:HHeHHit, nepeKM.ll.OK H T. n., TaK KaK OHM 
MOfYT CTaTb npHqHHOit nomapa. 

OpoBo.n:a .ll.JIH nocTOHHHoit oCBeTHTeJJbHOit cen1 cJie

.n:yeT 6paTb MapKM·OPTO HJIH OP-500 M rrpOKJia.ll.b!BaTb 

RX B CTaJibHbIX (ra30Bb!X) Tpy6ax; MycpTbl CTaBHTb Ha 

pesb6e, Ha cypHKe. Kopo6KH .ZJ:OJI)KHbl 6bITb CBapHbie 

c KpbIIIIKaMH Ha BHHTaX H npoKJia.n:KaMH H3 pe3MHhI 

MJIM as6eCTa. 

Bh16op .n:HaMeTpa Tpy6 no ceqeHHIO H KOJinqecTBY 

npoBO.ZJ:OB MO)KHO rrpOH3BO.ll.MTb no Ta6Jim~aM I H II. 
)KecTKYIO npOKJJa.ZJ:KY JIHHHH (meJiaTeJibHO B raso

BbJX Tpy6ax) CJie.n:yeT .n:eJiaTb Ha Bcex OCBeTHTeJibHblX 

KOHCTPYKIJ.HHX (MOCTttKax, cpepMax AJIH roptt30HTHb!X 

6aTapeit, IllTaHKeTax .ZJ:JIH cocpttTOB M T • .n:. ). JlorrycKaeTCH 

npOKJia)l.Ka II B KayqyKOBbIX Tpy61<ax, HO B cneu.HaJib

HhIX CTaJibHbJX KOpo6ax. 

]lJIH IIOAKJIIOqeHHH rM6KHX Ka6eJieH KaK Ha IIO.ll.Bll)l{

HOit KOHCTPYKIJ.HH, TaK H Ha Herro.n:smKHOH ceTM (Ha 
raJiepeHx, KOJIOCHMKax) npIIMeHHTb BHHTOBbie KJieMMbl. 

B CCCP 06b1qHO TaKne KJieMMhI yKpenJIHIOTCH Ha Mpa

MOpHbIX .ll.OCKaX (pttc. 1), ycTaHaBJIHBaeMbIX B meJies-

201..S Di.fji.,fi.,zul- b-y ASA 



Tim 
KJieMMHHKa 

K-5 

K-6 

floaBllJICl-taH 'illCmb cemll 

K/IOIMHllK 1<-6 

f/0JfOJ1tT1MIO 

KnEMMHHll 1<0-f? 

!</!EMMA 

pH C. J 
KneMMHHKH Ha Mpa

Mope 
MpaMop .nmt KJieMMHHKOB 
noJiy11aeTCH H3 CTaH)J.apTHUIX 
nJIHT, npHHflTbIX n Cen3an
eneKTpoMOHTame, nyreM 
pacnHJIOBKl1 6e3 o6pe3KOB. 
Ha pa3pe3 (BKJ11oqan o6pa-
6oTKy noaepxHocTei\ pac-

mrna) 6epeTcn 10 AIAI 
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I 

KoJiwtecrso I KoJrnqecrno 1Ko::::~~!80 1 __ P_a~3_M_e_P~"-'_"'_"_ 
KJieMM nJiacnrn 0 M-6 a \ b \ c \ d 

I 5 I 5 I 10 I 210 I 210 I 55 I -
1 o 1 6---1--1-2--1-36of305T80 1-

K-c-1-oo---1--1ri--i"---10 ----1 --20--146014ooi-5oT-=-

LlBYXPH.llHhte 
---~---~--------~-~--~-~~-~co=-,-~~-=~~ 

K.U-12 I 12 I 12 1 __ 2_4_~1 _3_60~1 _3_00_1_7_0_1~9_0 
--K.U-18 I 18 1 1s 1 36 I 460 I 400 I 60 I so 

KLl-22 I 2·2 -.,----=-22,----c--l --o-44,-----,1~55"'0--,l-4~9-07! ~6"571--.,,8"'5- 1 

15* 



223 Ce mu 

Bua cnepeJu Ha aayzcmsopt.tamuu Rlll,UH 

811il cnepBiJu Ha oiJHocmsop•amo11i 
RUJ,111< 

L 
1---tso-

pH C. 2 

5J.lll.HKH )J)lll KJleMMl!H

KOB 

T1rn 

I 
Pa3Mepb1 

I 
Pa3MepbI J(O)f(yxa 

I L\Bepllbl ){JieMMHHKa MpaMopa a I b I c I d 
K-S I 270 x 175 I 410 I 210 I ;115 I 115 I 0,aHOCTB. 

K-6 I 360 x ff) I 500 I 300 I 3J5 I 115 I 0.lI.HOCTB. 
-

K-10 I 460 x 175 I 600 I 400 I 315 I Jl5 I .UeyxcTB ... 

KLl-12 I 360 x 270 I 500 I 300 I 410 I 210 I 0.llHOCTB.1": 

Kil-18 I 460 x 270 I 600 I 400 I 410 I 210 1 L(ByxcTB. 

k.n-22 I 550 x 270 I 690 I 490 I 410 I 210 I .UsyxcTB. 
-

KL\-3! I 750 x 270 I 890 I 690 I 410 I 210 I .UsyxcTB. 

20:1-S Di,gi.,fi,,zUJI.., ~ ASA 
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/(.lleHH.'fl'l{ 

--------- Xouym 113 f/011ocooo20 me11eJa 

/{o)f(aHan H8H)f(ema 

/(oHei< corpama 

!lumaKJlil,aJI «opo6Ha 

P n c. 3 
CT1nam1e COcpHTa IICT.~CH C raJJepeH 

HblX 5111U!K3X (pHC. 2). nJrn: ITO.UKJIIOIIemrn OT.UeJibHb!X 

OCBeTHTeJibHb!X rrpH6opoB, 110.UBeWHBaeMblX Ha ,uaHHOH 

KOHCTPYKUHH HJIH lllTaHKeTe, HarrpHMep, cHonocBeToB, 

JIHH30Bb!X npoJK.eKTOpOB, 8JieMeHTOB KaMepHb!X coqm· 

TOB, cJie,uyeT T3KJK.e rrpHMeH51Tb aHaJIOrH'IHble Kopo6KH 

c ycTaHOBJieHHbIMH B HHX BHHTOBblMH HJIH IIITenceJib

Hb!Mll coe,UHHeHH51MH. 
fH6KHe Ka6eJIH ,UJI51 llO,UKJIIO'IeHH51 ITO,ILBH)l{Hb!X rrpH-

6opOB BepxHeit cueHbl MO)lrno rrpe.uoxpaH51Tb OT Me

xaHHIIeCKHX llOBpe)l{,Ue-

HHH cJIC~,uyiorn,HMH crro

co6aMH: 
1) Dptt no,uaqe nH

TaHH51 c raJiepea, Ha

xo,u51rn,ef!c51 Ha noJioBH

He Bb!COTbl cueHbl, CJie

.uyeT TIPHMeH51Tb IlpOBO.U 
lllPDC HJIH, npH ero OT

cyTCTBHH, rrpOBOA DPr, 

201.S Di.f)i,fi,,zui-~ ASA 

l/DemonoiJ npoeoiJ QpotUUmbte Mecma 

~XoAcm 
05pamHbtti (up1eeoti) (lf!OBOiJ 

pH C. 4 
CxeMan1qecKnil pa3pe3 ITJJOCKoro 
Ka6eJJll K qeTbipexu:BeTHOMy cocjJHTY 
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HBMepH020 
CotlJuma 

Ce mu 

flfiOCK/JU e116K11U KaOefib 

Hop311Ha Q/IP Kabefin (ug copmo8. *efl) ~ 

lluma101.1<aR 
HOpOOl<iJ 

p fl c. 5 

~ 
~ 
>: 

flp0Ne)f(y1T1.1<opo61<a 
r 

Coql!IT c KOp311Hoi1 ,!l:Jlil rrJJocKoro Ka6eJJH 

IIOMew.eHHblH B pe3HHOBbIH IIIJiaHr, HJIH o6wHTb!H .II,BYMH 

CJIOHMH xoJICTa. OpoBo.II, 9TOT IIO.II,Bew1rnaeTCH B BH.II,e 

neT JIH (pHC. 3). 
2) OpH no.II,a'le IIHT3HHH c KOJIOCHHKOB )KeJiaTeJibHO 

rrp1rneHHTb JieHTO'lHbie Ka6eJIH H3 IIpOBO.Il,OB 0Pf. 
)lJIH npt!rOTOBJieHHH TaKOfO Ka6eJI5I KOHU:bl npOBO.Il,3 

0Pf 0Tpe33IOT, IIpOrJI3)KHB3IOT, BbIIIp5IMJI5IIOT H pac

KJI3.Il,b!B3IOT IIJIOCKOH JieHTOH Ha IIOJIOCe IIJIOTHOfO XOJI

CT3 HJIH rra pycHHbl. MeM.n:y npoBo;:i:aMH .Il,OJIMHhl ocTa

Ba Th CH He60JihWHe IIpOCBeTbl (0,5-1,0 C.M). 0 pO,ll.OJib-

201S Di.fji.,fi,.zul- b-y ASA 



3aw,uma cl{eflU'tec1Coti cemu npeao.xpaHume.1tRMU 231 

Hbre KpaH rrapycHHbI sarH6aIOTCH Ha rrpoBo,ZI.a TaK 

qT06br O,ZI.HH Kpai\: rrepeKpbIJI Apyroli Ha 3-5 CM. 3a: 

rnyB KpaH rrapycHHbI, rrpOIIIHBaIOT BpyqHyIO Me)l{,ZI.y 

Ka)l{,ZI.hIMH ABYMH rrpoBo,ZI.aMH. CxeMaTHI.J:eCKHH paspes 

TaKoro Ka6eJIH CM. Ha pHC. 4. ,UJIH TaKoro Ka6eJIH Ha 

cpepMe HJIH IllTaHKeTe yKperrJIHeTCH )l{eJie'3HaH Kops1rna; 

urnpHHa KOp3HHbl 6epeTCH HeMHoro 6oJiee lllliPHHbl 

JieHThI Ka6eJIH. CTpH rrO,ZI.beMe cocpHTa Ka6eJib JIO)l{HTCH 

B KOp3HHbl rrpaBHJibHbIMH rreTJIHMH (pHc. 5) . .Umrna Ka-

6eJIH ,ll,OJI)l{Ha II03BOJIHTb crryCTHTb cocpHT AO BblCOTbl 

1 .M OT IIOJia. CTpH 9TOM B KOp3HHe ,ZI.OJI}l{HO OCTa-
BaTbCH 1/2 rreTJIH. • 

Ha KOJIOCHHKax Ka6eJib yKperrJIHeTCH ,ZI.epeBHHHbIMH, 

rrpoBapeHHbIMH B MaCJie sa:>K.HMHbIMli KOJIO,ZI.KaMH. 

3am;11Ta c:u;en11'lec1toii ceT11 npe/);oxpau11TeollnH11 

Bee rrpe,ZI.oxpaHHTeJIH: 

1) ,II.OJI)l{Hbl HaXO,ll,HTbCH B oco6oM IIOMe· 

III e H H H, H 3 0 JI Hp 0 B a H H 0 M 0 T c II. e H H LI e c K 0 H 

KOp06KH. 

Y cTaHaBJIHBaTb rrpe,ZI.oxpaHHTeJIH Ha caMoti: cueHe 

(6espa3JIHqHo, OT,ZI.eJibHble HJIH Ha lllHTKaX, rrpo6oqHbie 

HJIH ,ZI.pyrnx KOHCTPYKII.Hli) He paspelllaeTCH. Bee HMeI0-

111,HecH TaKHe rrpe,ZI.oxpaHHTeJIH (Ha cocpnTax, OTBeTBJie

HHHX K OT,ZI.eJibHbIM IllTerrceJibHbIM poseTKaM HJIH KOJIO,ZI.

KaM ,ZI.JIH rrepeHOCHbIX rrpH60pOB HT. ,II..) CJie,lI.yeT CHHTb, 

ycTaHOBHTb 3aIIIHTY Ka)KJI.OH JIHHHH o6IIIHM rrpe,ZI.oxpa
HHTeJieM, BbI6paHHblM IIO ceI.J:eHHIO HaHMeHblllero OT

BeTBJieHHH; 
2) rrpe,ZI.oxpaHHTeJIM, saIIIHIIIaIOmHe OT,ZI.eJibHbie rpyrr

IIbI JiaMII, ,II. 0 JI )l{ H bl He II p e Bbl Ill a Tb 35 a Ka )l{

,ZI. bl H, H TOJibKO B Kpai\:HeM CJiyqae, rrpH HaIIpH:lKeHlm 

120 B, MO)l{HO ,ZI.orrycKaTb npe,ZI.oxpaHHTeJIH Ha 60 a; 
3) He c JI e ,II.ye T rr e p er p y }Ka Tb, oco6eHHO rrpH 

,ZI.JIHTeJibHOH HarpysKe, KOTOpa.H He ,ll.OJI)l{Ha npeBbIUiaTb 

20:JS Di.si.;fi,zul b-y ASA 



232 Ce mu 

PaJpeJ no A-A 

:-: 

L~~~--!-11, ll 
r=-90 

C.reMa JawuHOBKli 

pH c. G 

201..5 Dl-9i.;f-i.,ze,ol., b-y ASA 
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,__ ___ ?50 
----~ 

,__ ________ 500 

r---------------640---------~-i 

A 

L 

Pa3pe3 no A-0-A 

P n c. 6a 
nepeHOCHaH KOJIO)!Ka C rrpenoxpa

HHTeJIHMH 

CTepeHOCHaSI h.OJIO,lJ.K3 :)l{eJie3H35J, CBapHaSl, 
c npo6otIHblMH npeAoxpaHI1TeJBIMH E-14 H 
Jl.Ryxno.lllOCHblMH UITenceJibHb!MH po3eTKa .. 
MH 6a. IllrenceJrn 6a !{pyrJihJe, c MeraJI· 
JIHLJ:eCKHM KO.rtna1:1KOM, c 0Tp0CTK3MH JI.JUI 

npe.a.oxpaHeHHH OT Bbt.!lepnrnaHHH. KoJina110K 
npe.n.oxpami:eTCSI OT norepH 00,ll.MOTKOH H3 
rnnaraTa HJJH H30JIHU.HOHHOH JieHTbl Ha 06 .. 
UIHBKe llIHypa. CoeAHHeHue" co CT3JJ.HOH3p· 

HOH cerhIO rH6Ktt.\1 nposo.rtoM, CH36}KeHHbtM 
unenceJihHbJM coe1nrneHneM WTC-2. Mell-

Hhie IlOJIOCbl H30JlHpyIOTCSl JieHTOfl 

HOMHH3jlbHOfi (o6osHaqeHHOfi 
Ha IIJI3BKOit BCT3BKe); B rrpOTHB-

L HOM cJiyqae rrpe.rr,oxpaHIHeJih 
-- A rreperpesaeTcH u: ,n:a:lKe rrp H 

KpaTKOBpeMeHHOfi rreperpysKe 
MO)KeT rreperopeTb; 

4) H e JI b 3 H y c Ta Ha B JI H B a Tb Ha 6 6 JI b Illy IO 
c H JI y T 0 K a, q e M ,U 0 I1 y c Ka e T c e q e H He I1 p 0 B 0-
,U OB B ,UaHHhlX ycJIOBHHX HX rrpOKJia,UKH 
(Ta6Jim:.1:a Ill). He60JibIIIaH rreperpyaKa rrposo,n:a xorn 
H He rrpe,n:cTaBJIHeT Herrocpe.n;cTBeHHofi IIO)KapHofi orrac
HOCTH, HO qpe3BhlqafiHO Bpe,UHO OTpa)KaeTCH Ha pe3H
HOBOfi H30JIHUHH rrposo,n:a, KOTopaH rrpe)K,UeBpeMeHHO 

20JS Di.9i.;fi,,ze,o/.; f?.y ASA 



234 . Ce mu 

rrpuxo)l,HT B ttero)l.HOCTb, qTo y)Ke BJletieT aa co6oli H 

now:apHyIO orraCHOCTb. 

l\fecTopacno.!Io~nenue npep;oxpau11Te.!Ieii 

Bee npe,n;oxpamneJIH, OTHOC5IW:HeC5I K rrocTaHoBoq

HoMy ocsew:eHHIO cueHbI, peKOMeH,n;yeTCH cocpe)l,OTO

llHTb B TOM w:e TIOMeW:eHHH, r)l,e CT05IT peocTaTbl HJIH 

aBTOTpaHc<tJopMaTOpbl, KOHTaI<TOpbl H B006w:e Bee arma

paTbl, rrpe.n;HaaHatieHHhle )l,JIH paaphrnamrn TOKOB aHa

llHTeJlhHOH CHJibI. Eho noMeW:eHHe, TaK HaahrnaeMaH 

"anrrapaTHa5I", )l,OJIW:H.0 6b!Tb B npOTHBOllOMapHOM OT

HOIIIeHHH xopOIIIO H30JIHpOBaHO OT rrpOllHX rroMeW:eHHH 

TeaTpa. 

Bee rrpe,n;oxpaHHTeJIH, OTHOCHW:Hern K pa6otieMy 

ocsern:eHHIO cueHhI (ocBern:eHHe raJiepeli, TpIOMOB, 

KOJIOCHHKOB, OCBeW:eHHe rrJiaHIIIeTa BO BpeM5I aHTpak: 

TOB), CJie,n;yeT BhIHeCTH B now:apHyIO KOMHaTy, a )l,JIH 

He60JJbllIHX cueH - B CMeW:HblH co cueHofi KOpH,n;Op. 

YcTaHaBJIHBaTh 3TH rrpe,n;oxpaHHTeJIH B annapaTHOfi He 

CJie.n;yeT' TaK I<aK ITOCJie)l,HH5I )l,OJl)KHa 6b!Tb aarrepTa 

BO BpeMH OTCYTCTBHH pa60THHKOB OCB~W:eHHH cueHbl. 

Ilpep;oxpa1111Te.!I11 p;.!In nepe11oc11L1x np11oopou 

Bee ru6Kue npoBo,n;a K rrepeHOCHhIM rrpH6opaM 

.D.OJIW:Hbl no ceqeHHIO COOTBeTCTBOBaTb TIJiaBKHl\{ BCTaB

KaM, aaw:rrw:aIOW:HM nITerrceJ1hHh1e rpynrrhI. EcJIH Ha 

IIITerrceJihHhIX rpyrrnax ycTaHOBJieHhl pa3Hhie rrJJaBKrre 

BCTaBKH, rH6KHe rrpOBO)l,a )l,OJIW:Hbl COOTBeTCTBOBaTb 

HaH60JihIIIeH. ,l1.JI5I MeJIKHX rrepeHOCHblX nprr6opoB (Ha

CTOJibHb!X JiaMn H T. n.) MOW:HO peKOMeH,llOBaTb rrepe

HOCHhle cTaJibHhle cBapHhie HW:HKH, BHYTPH KOTOpbIX 

ycTaHaBJIHBaIOTCH npo60llHbie rrpe,n;oxpaHHTeJIH Ha 6-
10 a. 3TH HW:HKH (HJIH "paaBeTBHTeJJbHbie KOJIO)l,KH") 

coe)l,HH5IIOTCH Ka6eJIHMH KpynHoro CelleHHH c HeITO)l,BHW:

HOR CeTbIO H HMeIOT MeJIKHe IIITerrceJJhHbie poaeTKH 

(puc. 6). 

201S Di.fji.Ai,.zul- b-!:} ASA 



1'.ta6a 2 

P AC'IET CD;EllH'IECI~O.ii CETll 

Pac'leT HR DOTepIO HanpHHWilllll 

.UorryCTHMYIO IIOTepIO Harrpsrm:eHrr51 orrpe.n:em!IOT ITO' 
Ta6Jirrue IV. B Ta6Jirrue .11.8HbI rrOJIHbie 3HatJeHrrH rro

TepFI HarrpmKeHFI51, OT TpaHccpopMaTopa .11.0 JiaMrr. I13 
3HatJemrn rroTepFI Harrp5DKeHrrH, B35ITOro no Ta6Jmue, 

Ha,11.0 Bb!lJeCTb cpaKTIIlJeCKYIO IIOTepro Ha yqacTKe OT 

IIO.ZI:CT3HUHII ,11.0 Toro IUIITKa, OT KOToporo rrpOKJia,11.bl

BaeTC5I HOBaH JIHHIIH. Ehy rr0Tep10 MO)KHO orrpe,11.eJIIITh 

no pa3HOCTII IlOKa3aHII5I BOJ!bTMeTpOB Ha TI0,11.CTaHuIIII 

II y IUl1TKa (JIYlJllle BOCilOJ!b30BaThC51 0,11.HHM nepeHOC
Hb!M BOJihTMeTpoM). Pa3HOCTh rroKa3aHIIil: B BOJihTax 

Ha,11.0 rrpeBpaTHTh B npoueHThI, no cpopMyJie: 

(Ui-U2 ) 100 
E1 = U2 ' 

r,11.e: U1 - rroKa3aHIIe BOJihTMeTpa Ha rr0.11.CTaHuII:rr, 

U2 - Ha IUHTKe. 06a pa3a H3MepmoTc5I ;rn6o JIIIHeli

Hh1e, JIII6o cpa3Hhie HarrpH)KeHIIH. l13MepeH:rr5I Ha.n:o npo

H3B0.11.IITh rrpII o6bilJHOH Harpy3Ke ceTII. Harpy3KY HO

Boti: JIHHIIII B KIIJIOBaTrax Ha.n:o YMHO)KHTb Ha .ZI:JIIIHY 

:'.HOH JIIIHHH B MeTpax, IlOJIYlIHM ,,MOMeHT" B KIIJIOBaTT

MeTpax. 0Th!CKaB 3TOT (IIJ!Il 6JJ:rr)Kati:Jll:rrti: K HeMy) MO

MeHT B Ta6JI:rruax V-VIII (cMOTpH no ToMy, Tpexcpas

HaH PIJ!Il 0,1!.HOcpa3Ha5I JJIIHH5I, II KaI<oe B He:ti: HanpH

.>KeH:rre), B CTPOlJKe, CJieBa OT KOTOpOH CTOIIT ,11.0Tiy

CTHMaH B HallIIIX ycJIOBH51X IIOTepH Hanp5I)KeHH51 (T. e. 

E2 = E- E1, r.11.e E B3HTO :rr3 Ta6JIHUhI IV), npotITeM 

201S Di.fji.;fi.,zui- b1:} ASA 



236 Pac'iem cu,erw'tecKoii cemu 

BBepxy cToJI6ua Hy:llrnoe HaM ceqemie. B cJiyLiae Tpex-

4ia3HbIX JIHHHH 3TO 6y,ZI,eT ceLier-rne cpa3HOro ITPOBO,lla. 

CeLieHae HyJieBoro 6epeTcH oT 1 /a AO 1
/2 cpa3Horo. 

0pH pacLieTe MHOfOUBeTHbIX JIHHHH C 06W.HM o6paT

Hb!M ITPOBO,LLOM, H3IIpHMep, K cocpHTaM, MOMeHT Ha,ZI,O 
6paTb ITO Harpy3Ke O,UHOfO UBeTa, H BbI6ttpaTb ceqe

HHe, KaK ,ZI,JIH O,ZI,Hocpa3HOH JIHHHH, ITO Ta6JIHUaM 7-:--8. 
06IUHH o6paTHb!H ITpOBO,ZI, Ha,ZI,o B3HTb ceqeHHH B 

:2-3 pa3a 60Jibruero, '-!eM orrpe,ZI,eJieHHOe pacLieTOM 

Cel.!eHHe nUBeTOBOrO" ITpOBO,ZI,a. 

DpouepRa na uarpeuanue 

no Ta6J1aue IX OITpe,ZI,eJIHeM CHJIY TOKa B aMITepax 

no H3BeCTHOH MOIUHOCTH H HaITpH2KeHHIO. no CHJie 

TOKa BbI6HpaeM IIJiaBKYIO BCTaBKY rrpe,ZI,oxpaHHTeJIH 

(CM. "3amaTa cueHH'-!eCKOH ceTH npe,ZI,oxpaHHTeJIHMH"). 

CTOCJie pac'-!eTa Ha nOTepIO HaIIpH2KeHHH, TIO Ta6Jrnue Ill 
npoBepHeM COOTBeTCTBHe ceLJeHHH IIpOBO,ZI,a IIJiaBKOH 

BCTaBKe. EcJIH noJiyqeHHOe no pac'-!eTy Ha noTepio 

HarrpH2KeHHH ce'-leHHe MeHbllle, '-!eM COOTBeTCTBYIOll.lee 

rrpe,ZI,oxpaHHTeJIIO, rrpOKJia,ILblBC!Tb CJie.uyeT IIOCJie,ZI,Hee, 

yMeHbillHB, TaimM o6pa30M, IlOTepIO HarrpH2KeHHH. 

06paTHblH npOBOll. MHorouBeTHOH JIHHHH ,ZI,OJI)l{eH 

6brTb npoBepeH Ha cyMMY CHJI TOKa Bcex uBeToB . 

.Jl11u1111 u npomeuTopaH 

.ITmrnn K npo2KeKTopaM c JiaMrraMH Ha 110 B, npn

MeHHeMbIM B ycT3HOBKax c HOMHHaJibHblM HarrpH2KemreM 

Ha JiaMrrax 120 HJIH 127 B (06bILIHb1e yCTaHOBKH nepe

MeHHoro TOKa), Ha IIOTep!O H3IIpH2KeHH51 pacC'-!HThIBaTb 

He Ha,ILO. chH .IIHHHH paCCLIHTbIB3!0TCH TOJibKO Ha 

HarpeB. 



OCBETHTE.JibllblE llPHDOPhl 

CuemrqecKHe oCBeTHTeJihHhie rrpH6opbI JJ,OJI)KHbI 

6bITb rrpoqHbl H Ha)J,e}KHbI B aJieKTpHqeCKOM OTHOilleHHH. 

3apnii;na ocueTn'l'e,.)ILDhIX npuoopou 

3ap5IJJ,Ka )J,0JI)KH3 rrepHOJJ,HqeCKH rrpoBep5ITbC5I, TaK 

KaK, BCJieJJ,CTBHe BbICoKoii: TeMrrepaTypbr BHYTPH np11-

6opa, pe3HHa 6bICTp0 H3H3IllHBaeTC5I. 
Bo H36e)KaHrre rrOHBJieHHH Ha Koprryce aJieKTpH4e

CKoro Harrp5I)KeHH5I Jiyqrne npHMeHHTb rraTpOHbI c 060-

JIOqKaMH H3 H30JIHpymw.ero MaTepHaJia. 

B Tex rrpn6opax, rJJ,e caMa KOHCTPYKUHH HCKJiro
qaeT B03M0)KH0CTb rrpHKOCHOBeHirn K TOKOBeJJ,ylllHM 

qacTHM, JJ,orrycTHMO rrp11MeHemi:e HJIJIIOMHH3llHOHHblX 

rraTpOHOB, crroco6cTBYIDill.HX JiyqIJleMy OXJl3)K)I.emno 
UOKOJIH. 

Ilp1rnoeii;unenue nepeuocnLix npuoopou 

fn61rne Ka6eJ1H, KOTOpbre cJJy)KaT JJ,JIH rrp11coeJJ,HHe

HHH nepeHOCHbIX OCBeTHTeJlbHblX rrpn6opoB K Herro

)1,Bll)KHOH ceTH, )J,OJI)KHbI npHCOeJJ,HH5ITbC5I K npn6opy 

nprr TIOMOIUH BIIHTOBbIX 33)KllMOB, ycTaHOBJieHHbIX B 

crreUH3JlbHOM 5IIll.HKe Ha npn6ope, HJIII nprr TIOMOill.II 
IllTenCeJlbHbIX COeJJ,IIHeHHH. CTOCJleJJ,HIIe JJ,OJI)KHbl 

6bITb CMOHTIIpOB3HbI TaK, qT06bI Ha KOHUe, OTCOeJJ,H

HeHHOM OT rrpH6opa, He 6hIJIO OTKpb!TbIX TOKOBe,II.yrn.rrx 
qaCTeii:. 

20j..5 D'-fJi.;fi,-zui- b-y ASA 
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Orpamp;en11e CBCTOBLIX 11acnphITllit 

CBeTOBbie pacKpbITHH rrp116opoB BO tt36em.amie BbI
rra,n;eHHH JiaMrr HJIH OCKOJIKOB CBeTOcpHJibTpOB .uomKHbl 
6b!Tb 3aKpb!Tbl rrpOBOJ!Ol!HhIMH ceTKaMH. 

Ilpouop;a p;.JUJ BCi)CHOCHhIX np11uo1lOB 

,UJIH rrepeHOCHhIX rrptt6opos JIYIJille Bcero yrroTpe6-
JIITTb rn6KHe npoBo,n;a MapKH WPf1C HJIH KPOT (pe-
3HHO!llJiaHrOBh1e). BrroJIHe .uonycTHM f1Pf, o6!llHThII1: 
xoJICTOM HJIH 3a1<JIIOIJeHHbIH B pe3HHOBbIH !llJiaHr. CJie
.uyeT H36eraTb qpe3MepHO ,UJIHHHbIX rrepeHOCHb!X i\:36e
Jieti:. )l{eJiaTeJibHaH ,UJIHHa OT.UeJibHOfO Ka6eJIH 5-10 M, 
B 3aBHCHMOCTH OT pa3Mepoe cueHhl. 

fil TCHCCo!"JI,IILIC COC,ll;llHCllll !I 

B KaqecTBe !llTerrceJibHhlx coe,n;11HeH11ti: ,UJIH re6Kttx 
Ka6eJieI1: H ocsenneJihHbIX rrp116opoe y Hae e CCCP 

p Ii c. 7 
ill TerrceJibIIOe coe,IJ,1IHe1rne WTC-2 

3aBO.UOM focTeacseT BbIIIYCKaIOTCH lilTC-2 Ha 60 a 
(cM. pee. 7). Coe.u1rneHHH WTC-1 Ha rnJiy TOKa 25 a 
He y,n;oBJieTBOpHIOT HOpMaM. 

:3Te me rnTenceJibHbie coe.urrneHHH ycTaHaBJIHBaIOTCH 

~di.9'1i9l1jJh,¥al ~~gw)Ke). 



I'.ia6a 4 

PEl'Y .JHIPOBAIIHI~ HAl~A.JIA .JIAl\111 

Cnocooi.1 peryoJiupouanna D[IH DOCTOJIHHOM u nepeuenuon1 
TOUe 

50Jibillefi IJaCTbIO peryJiri:poBamre OCBemeHHOCTH 

Ha cueHe npOH3BOAHTCH H3MeHeHHeM HalrnJia JiaMn. 

DponycKaSI qepe3 HHTb JiaMnbr TOK pasJIHIIHofi cri:

JihI, Mbl IlOJiyqaeM pasHyIO TeMnepaTypy HHTH JiaM

IlbI H COOTBeTCTBeHHO 9TOMY pasJIHqHbifi CBeTOBOfi 
IlOTOK. 

KaK ri:sBeCTHo, cri:Jia TOKa I B uenri: paBHa HanpH

Mem110 U, pas,n:eJieHHOMY Ha conpOTHBJieHHe nR" 
aToif uenri:: 

u 
I= R (saKOH OM a). 

CJie,ll,OBaTeJibHO, IIT06bI H3MeHHTb CHJIY TOKa B HHTH 

JiaMilbI, MOMHO HJIH H3MeHHTb HanpHMeHHe B JIHHHH, 

rrri:TaIOmeif peryJiri:pyeMyIO JiaMny, HJIH H3MeHHTb conpo
THBJieHri:e 3TOfi JIHHHH. 

Dptt nepeMeHHOM TOKe MO}!{HO H3MeH5ITb HaI1p5I

MeHHe, I109TOMY B TeaTpax, OCBemeHHe KOTOpbIX, 

K3K npaBHJIO, IlHTaeTCSI OT ceTefi nepeMeHHOro TOKa, 

npri:MeH5IIOT peryJIHpOBOqHbie aBTOTpaHccpopM3TOpb!. 
Dptt I10CT05IHHOM TOKe H3Ilp5DKeHHe MeHHTb HeJib3H, 

1103TOMy npHXO,D:HTCSI H3MeHHTb conpOTHBJieHHe JIHHHH 

rrpri: noMomH peocTaTa. 

20:1-5 Di.Bi,fi..,zui- b-y ASA 
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Ko/l.11e1rmop 

Caem.110 

TeMHO 

BblH/IKJ'iam 

pH C. 8 
Op1rn1vnmaJJbHaH cxeMa peryJJnposaHHH HaKaJJa JJaMrr BBe;:i:e
HneM ;:i:o6asoqHoro corrpoTHBJJeHHH cu:eHHl!eCKHM peOCTaTOM 

Cu:em1Liec1me peryJinposOLIHbie peocTaTbI cJiy.IKaT 

,ll,JIH H3MeHeHH51 CHJibI TOKa, npoTeKa101u:ero Liepe3 HHTH 

naMn, nyTeM ese,ZJ,eHHH A06asoLJHOro corrpoTHBJieHHH 

IlOCJie,ZJ,OBaTeJibHO c JI3MTIOH (cM. pHc. 8). 
c H3MeHeHHeH H3K3JI3 H3MeH51eTC51 conpOTHBJieHne 

HHTH JI 3M TI bl ( corrpoTHBJieHHe XOJIO,ll,HOH HHTH rrp116JIH-

3HTeJibHO e I 0 pas MeHbrne, LJeM corrpoTHeJieHne TOH )Ke 

HHTH npH ITOJIHOM HaKaJie). KpoMe TOfO, Me.IKAY HaKa

JIOM (TeMnepaTypoH:) HHTH H CBeTOBb!M nOTOKOM cyme

CTByeT orrpe,ZJ,eJieHH351 33BHCHMOCTb. 3aBHCHMOCTb TOK3, 

npoTeKa10mero Liepes JiaMrry, HanpH.IKeHHH Ha JiaMrre 

H CHJibI ceeTa JI3MilhI OT BBe,D;eHHOfO ITOCJie,n;oBaTeJihHO 

20JS Di.tJi,;/-i.,zul- b1:J ASA 
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c Heil corrponrnJiemrn rrp1rne.n:eHa Ha p11c. 9. 3HalJeHirn 

corrpOTHBJieHHH peocTaTa, BKJIIOlJeHHOrO ITOCJie.n:oBa -

TeJibHO c JiaMrroil:, )l.3Hbl B rrpoueHTaX OT HOMHH3Jlb-
" " Haro corrpOTHBJieHHH JiaMIThI, TO ecTh OT ee corrpo-

THBJieHHH rrpH ITOJIHOM Har<aJie, KOTopoe MO)l{eT 6b!Tb 

BbllJHCJieHo Ha OCHOB3HHH 33KOH3 0Ma, no CJie.n:yIOme.il 

cpopMyJie: 

r.n:e: U 2 - I{B3,ll.p3T HOMHH3JlbHOrO H3rip5I)l{eHH5I JI3MI1bl, 

o6osHalJeHHoro Ha ee uor<oJie HJIH KOJI6e, a P- MOlll.

HOCTb JiaMITbl. Do 3TOH }Ke cpopMy.11e MQ}KHO TIO)l.Ct:HI

T3Th corrpoTHBJiem1e rpyrrrrhI JiaMn, KOTopy10 Heo6xo

.ll.HMO peryJI11poBaTb o6mHM peocTaTOM. Heo6xo.n.11Mo 

.lllililb TIO,ll.CTaBHTb B 3HaMeHaTeJib He MOlll,HOCTb 0)1.HOH 

,1aMTibl, a cyMMY MOlll,HOCTeil: Ecex perymrpyeMblX JI3Mil. 

Kar< BH)l.HO H3 KpHBOH, )l.JIH Toro lJT06bI rroJiylJHTb 

rroJIHOe noracatt11e JI3MITbI, corrpOTHBJJeHHe peocTwra 

,ILOJI)J{HO 6b!Tb OKOJIO 250°/o OT conpoTHBJleHHH JI3MI1bl. 
OpaKTHlJeCKH B peocTaTax, 113roTOBJ1HB11111xcH B 

?I>1-5 D. i J-i; e.o(, t,,,,, 
TtJ ff nOMowlil 'fbf.-1;. 0CB0(1'ih~A 



242 Pezy;iuposaHue HaKaJla ;zaMn 

CCCP Ha saso,nax M3MKA3, rocTeacaeT H np., co

npoTHBJieHtte COCTaBJIHeT Bcero 130°/o OT coripOTHBJJe
HHH JJaMrr. Ho y)l{e H npH 3TOM CBeTOBOH IIOTOK paBeH 

TOJ!bKO 2°/o HOMHHaJJbHOro, qTo IIOqTH paBHOII.eHHO 

noracaHHIO. 
CII.emiqecKHe peocTaTbI H3rOTOBJJHIOTCH H3 npoao

JIOI<H HJIH JJeHTbI, H3 cneII.HaJJbHbIX CIIJJaBOB, c 60JJb

lliHM H MaJIO 3aBHCHlIJ.HM OT TeMrrepaTypbI, y,neJJbHb!M 

conpOTHBJJeHHeM,HarrpHMe~H3HHKeJIHHa,I<OHCTBHTaHa 

tt ,np. B peocTaTax HeMeu1mx H coBeTcrmx saBo,nos 

npOBOJJOKa HaMOTaHa Ha cj:Japcj:JopoBbie H30JlflTOpbl pas

Hb!X cpopM. B peoCTaTax aMeprrKaHCKHX H aHrJJHHCKHX 

qmpM nposoJJoKa yKJJa,nbrnaeTCH B yrny6J1em1e qyryH

HbIX IIJiaCTHH H 3aJIHBaeTC5I OC06bIM CTeKJIOBH,U:HbIM 

cocTaaoM. B 3TOH nocJJe,u;Hefi KOHCTPYKII.HH nocTttraeTCH 
3HaqHTeJibHaH 3KOHOMHH UBeTHOro MeTaJIJia, TaK KaK 

rrpOBOJIOKB, 38lll.Hlll.eHH85I OT COIIpHKOCHOBeHH5I c 803-

nyxoM, MO)!(eT 6b!Tb 3Ha q11TeJibHO TOHbllle H3·3a yMeHb· 

rneHHOfO OKHCJieHHH. 

PacqeT peocTaTa pacnanaeTCH Ha ,u;sa 3Tana: 

1) onpe,u;eJJeHHe qHCJia CTyneHeH, !IX COIIpOTHBJie

HH5I 11 Harpy3KH; 
2) Bb16op MaTepttaJia H ceqeHHH npOBOJIOKH, cno

co6a HaMOTKH H ,np. I<OHCTPYKTHBHble BOnpOCbl. 

l{11CJJO CTyIIeHeH 6epeTC5I 06bJqHO 100 nJIH JIBMII 

120 6 H 6oJibllle 100 ,RJIH JiaMII 220 6. 

0TMenrn Ha ocn a6cu11cc 1 (earrpH}!{eHm'i) ea sblrne-

1 f1pn rrpaKTH'leCKOM 'lTemm KpHBbIX, IIOCTpOeHl-!hlX Ha ceTKe, 
rro.uo6HO KpHBb!M Ha pnc. 9; OCblO a6cuncc Ha3bIBaeTCll HHlKHllfl 
ropH30HTaJ!bHall rrpllMall, Ha ICOTOpoii: HaHeCeHbl e.'-\11HHU:bl H3Me

pemrn. 
0Cb!O op.rurnaT Ha3b!BaeTCH aHaJIOrHIIHall sepTHKaJlbHall IIpllMall, 

pacrrOJIO}KeHHall cAeaa OT qepTe:arn. 
A6cu:Hccoii: Ha3brnaeTCll oTpe30K mo6oii: ropH30Hra,1bHoii: rrpll· 

201.-5 Di-fji,fi..,zul- b-y ASA 



Pac'tem peocmamos 

L 
CmyaeHb CmyneHb 

n" "fl+1 '' 

p H c. 10 

243 

l<pusafl canpomuBJL 
no puc.9 

Hanµflme11ue u 
cmvneHu peocmama 

K pac'!ery peocrara. Onpe.QeJiem1e conpoTHBJiemrn CCKJ..\HH 

npuae.rr.eHHOH (CM. puc. 9) KpHBOH TOLJKH 1000/o If 
30°!o HaIIp5DKeHHH, .rr.eJIHM BeCh HHTepBaJI H3DpHJKeHHH 

Ha 100 (HJIH OT 120 .rr.o 150 npn 220 s) paBHhix qacTeii. 

0p)l.HH3Tbl, BOCCTaROBJieHHble H3 KS}K.11.0H TOLJKH, .rr.a.rr.yT 

HaM cyMMY conpoTHBJieHHti: Bcex npe.rr.w.rr.yr.unx ceKu.nM:, 
a pa3HOCTb ABYX cMe}J(HblX op.ZI.HHaT-conpoTHBJieHI1e 

.ll.3HHOA ceKU.HH, B npou.eHT3X HOMHH3JlbHOro conpOTH

BJieHHH Jl3MIIbl (CM. pnc. 10). 

MOH OT OCH Op,!LHH3T ,[LO H306palKeHHOH Ha '!epTelKe KpHBOH, H3Me

peHHbIH B e.QHHH!.\3X, yKa3aHHblX Ha OCH a6c1111cc, a Op.11.HHaTOH -
0Tpe30K BepTHKaJibHOH rrpl!MOH, H3MepeHHblH B MaCIIITa6e, yKa3aH

HOM Ha OCH Op,!LHHaT, OTHOClllJ..\eMCll K paCCllrnTpHBaeMOH KpHBOH. 

ft9:I..S Di..fji,fi.,zu;i{, b1j ASA 
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,,n·• .,n+t' Hanp;;;~eHl!e u 
cmyneHu peocmama 

pH C. JJ 
K pac'!eTy peoCTarn. OrrpeJJ,eJiem1e CHJibI ToKa B CCKUHH 

CTpeBpaTirn noJiyqeHHhie ,ll.JIH Kam.rr.ofI ceKIJJIH npo
ueHTHhle conpoTHBJieHHH B .rr.ecHTHqHyIO .rr.po6h H YMHO
>KHB ee Ha HOMHHaJibHOe corrpOTHBJieHHe peryJmpyeMOII 
rpyrrrrhI JI3MTI, TIOJiyqHM conpOTHBJieHHH ceKUHH B OMaX. 
Op.rr.HHaThI KpHBOII TOKOB B Tex >Ke TQqKaX .rr.a.rr.yT TOKH, 
npoTeKaIOIIIJie qepes ceKIJJrn, TaK>Ke B npoueHTax HO
MHHaJihHOro 1 TOI<a (cM. pHC. 11). 

1 HoMHHaJibHblM TOKOM (!,( ), aHaJIOrH'IHO HOMIJHaJibHOMY corrpo

THBJieHHJO (CM. Bblllle-PeocrnTbl), Mb! 3JJ,eCb Ha3brnaeM CHJIY TOKa, 
f10Tpe6Jll1eMoro Jl3MIIaMH rrpH IIOJIHOM HaKaJie, Bbl'IHCJIHeMylO no 
qiopMyJie: 

201S Di.fji,fi.,zui- b-y ASA 
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AHaJIOrHLIHO TOJibKO IITO CKa3aHHOMy, npeaparu.aeM 

npoueHTHbJe CHJlbl TOKa B aMnepbl. rlpH 3TOM ,1.I,po6b 

H3,1.I,0 YMHOma Tb Ha llHCJleHHOe 3Ha 11emi:e CH JI bl TOK a 

peryJIHpyeMOH Harpy3KH npH IlOJIHOM HaKaJie. 

l'faJiomeHHbIH cnoco6 ,11,aeT H3MeHeHue HanpHmeHHH 

Ha JiaMne Ha onpe,11,eJieHHOe H IlOCTOHHHOe llHCJJO BOJibT, 

npH nepeMeru.eHHH IlOJI3YHKa Ha coce,11,HHH KOHTaKT. 

CaeToaoii IlOTOK JJaMrr npu aToM Mem1eTCH no 6oJiee 

CJIOmHOMy (npu6JJH3HTeJJbHO no TaK Ha3bJBaeMOMY 

"3KCilOHeHI.i:HaJibHOMY") 3aKOHy, IITO 11pe3BblllaHHO 
y Jl,06HO, TaK KaK !10 I10,1.I,06HOMY me 3aKOHY H3MeHHeTCSI 

omyru.eHue rJia3a. 

ABTOTpauc1l)O})llaTO}) 

neHCTBHe aBTOTpaHCcpOpMaTOpa OCHOB3HO Ha 51BJie

HliH aJieKTpm.rnrHHTHOH HH,11,YKUHH. rlocJie)l.Hee B ,11,aH

HOM CJ1y11ae 38KJIIOllaeTCH B TOM, llTO B o6MOTKe 

BOKpyr nepeMarHHIIHBaeMoro meJie3HOro cep.ne11-

mrna Boa6ym,1.I,aeTCH nepeMeHHa51 aJieKTpO,II.BHmy-

maH CHJia (nepeMeHHOe HanpHmeHHe). B aBTO-

TpaHccpopMaTope 3JieKTp0.ZI.BHil<.Ylll.a51 c1rna B03HH-

KaeT B TOH me caMOH o6MOTKe, no KOTopoil npo

X0,1.I,HT nepeMeHHbIH TOK ,1.I,Jl51 nepeMarHHllHBaHHH cep

,11,ellHHKa. 

Y cT1,ottcTBO au roTpanctf>opMaTopa 

nJlll Tpexcpa3H0f0 TOKa HaMaTbIBaIOTC51 Ha Tpex

CTepmHeBOM cep.rr.e11HHKe 3 o6MOTKH. EcJIH MbI pacno

JiaraeM, HanpHMep, ttanp51meHueM 120 B, H B HaUieM 

aBTOTpaHccpopMaTope HaMOTaHO no 240 BHTKOB Ha 

Kam,11,0M cep,ll.ellHHKe, Ha Ka)l{,11,bie 2 BHTKa o6MOTKH 

npH,1.I,eTC51 1 8. EcJIH Mhl B03hMeM OTBO.ZI. OT 5 BHTKOB, 

3,!lecb P- cyMMa MOIIUIOCreii peryJrnpyeMoii rpyrrrrbI JJaMII, 
o6o3HaqeHHblX Ha KOJI6ax. U-HarrpHlKeHne, o6o3HaqeHHoe raM m:e. 

201-5 Di-t/i;fi,,zul- b-y ASA 
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noJiy'IHM HanpmKeHHe 2,5 n; OT 60 BHTKOB noJiyLIHM 

30 B H T. ,n;. B cu;eHHIJeCKOM peryJI11poB01IHOM aBTO

TpaHc¢opMaTope c11cTeMbI AH.ll.pOHOBa, H3rOTOBJI.HeMOM 

Ha 33BO,ZI.e fOCTeaCBeT, 06MOTffa BbinOJIHeHa H3 rOJIOH 

llterloI,f)awmeJJb 

/18Hfl/JI • 

pH C. 12 
f1p1m~mmaJ1bHall cxeMa perym1posamrn naKaJJa JJaMrr H3Mene1rneM 

HarrplllKemrn rrpH lIOMOil\H - aBTOTpaHc<jlopMaTOpa 

D pH Me~ a H He. }l(eJie3Hhlfi cep,l1.e11HHK He noKa38H. noJI3YHOK YCJIOBHO 
noKa3aH TOJlbKO OJJ.HH. 

Me,ZJ;H. Yl30JI.HQHH nOJIO)KeHa Melli.UY BHTK3Ml1 lI Melli.ll.Y 

o6MOTKOH H llieJie30M. HapylliHaH Me.n;HaH noBepxHOCTb 

npOCTporaHa. no 3TOH CTpOraHOH noBepXHOCTH H ne

pe,ZI.BHr3IOTCH meTKH, cJiy)Kalll.He .l(JIH CHHTHH HanpH

:JKeHHH. HanpHlliett11e .Ha JiaMnax 6y,ZI.eT 33BHCeTh OT 

Toro, Ha KaKOM BHTKe Mb! OCTaHOBHM Ill.eTKy. )lpyrofr 

(o6paTHbfH) npOBO)J; OT JiaMnbI Mb! npHCOe,ll;HHHeM K 

O)J;HOMY H3 KOHQOB o6MOTKH (CM. pHC. 12). Kor.n:a 

Ill.eTKa KacaeTCH Toro JKe KOHQa o6MOTKH, K KOTOpoMy 

npHcoe.n;11HeH o6paTHbIH npoBO.lI., HanpHJKeHHH Ha JiaMne 

uer, H OHa He rop11T. Kor.n;a meTKa HaIJHeT .n:s11raTbCH 

201.-5 Di.fji,;fi,zui- b-y ASA 
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K nponrnonOJl02KHOMy KOHJ.J.Y o6MOTKH, Hanpn2Kem1e ml 

JlaMne Ha4HeT B03pacTaTb COOTBeTCTBeHHO KOJ1114eCTBY 

Bl1TKOB, 3aKJII04aIOIJ.J.11XC5I Me)l{}w w.eTKOH H o6paTHb!M 
npoBO).l.OM. Kor).l.a IJ.J.eTI<a ).l.OCTI-irHeT nocJie).l.Hero 'BHTKa, 

Ha J1aMne 6y ).l.eT noJIHoe ceTeBoe HanpH2KeHHe, T.o ecTb 
oHa 6y).l.eT ropeTb IlOJIHb!M HaKaJIOM. 

EcJIH cJI,eJlaTh meTKY Y3KOti, TaK, 4T06bI oHa; Kaca
Jiacb Bcer).l.a B JI1060M noJio)Kemrn TOJibKO 1 BHTKa, 

6YAYT MOMeHTbl, KOr}l.a OHa 6y.ueT HaXO).l.HTbCH s npo
Me)l{yTKe, Ha H30JIHJ.J.HOHHOH npOKJla).l.Ke Me)f{).l.y BHT

KaMU. B aTu MOMeHThl JiaMna 6y.neT racHyTb. Y.To6w 

JiaMna He racna, w.eTKa .nomKHa KacaTbCH o.nH:oBpe

MeHHO XOTH 6bI 2 BHTKOB. Ho H 2 BHTKOB OKa*eTCH 

He}l.OCT8T04HO, IlOTOMY 4TO IlOBepxHOCTb conpHKOCHO

Bemrn Me1K).l.Y w.eTKOit il o6MOTKOH (KOHTaKTH85I IlOBepx

HOCTb) 6y}l.eT oqeHb MaJia il He CMOJKeT nponycTHTb 

60JiblllOrO TOKa Harpy3Kil. 008TOMY rrpHXO).l.HTCH ).l.e

JI8Tb meTKY TaKOH, 4T06bI OHa KacaJiaCb 4-6 BHTKOB. 
Ho Ha xa)l{).l.brti BHTOK o6hI4HO npuxo.nuTcH oKoJJo 1 a 
HarrpH)l{eHHH, BCero )Ke MO)l{eT Ha6paTbCH 4-6 B, KO

TOpb!e il 6yJl.yT 3aMKl~YTbl w.eTKOH H8KOpOTKO (MeJK}l.y
BHTKOBOe 3aMblKaHue). )lJJH H36e)KaHHH 8TOro y Kpyrr

Hb!X aBTOTpaHCcpOpMaTOpOB, Il03B0.115IIOill,HX CHHM3Tb 

TOKH ).1.0 40 a Ha 1 w.eTKY' w.eTKa COCTOHT il3 OT .ue.'lb

HbIX, H30JIHpOBaHHblX Jl.pyr OT Apyra Me).l.Hb!X OJJaCTH
HOK. KaJK}l.aH nJiaCTHHKa KacaeTCH o;moro BHTKa 

o6MOTKH. I1JiaCTHHKil coe}l.HHeHbl He60JiblllHMil crrupa

,IIHMH il3 peocTaTHOH rrpOBOJIOKil c 06IJ.J.eH c6opHOH 

lllilHKOH (CM. puc. 13). 
Dpu 8TOM TOK Me)K.UYBHTKOBoro aaMbIKamrn ).l.OJI

)l{eH npofirn: )I.Be cnupaJIH nocne}l.oBa TeJihHO H He .n;o
CTHrHeT orracHOH BeJIH4HHbl. 

HeKOTOph1e HHOCTpaHHbie qrnpMbI (HarrpuMep, AEO) 
BMeCTO fOJIOH 06MOTKH }1.eJiaIOT y aBTOTpaHccpopMaTOpa 

oT.n;eJibHhiit KOJ1J1eKTop, KaK y cu.eHuqecxoro peocTaTa. 

OJiaCTHHhI KOJ1J1eKTopa coe}l.HHHIOTCH np11 8TOM c co-

201s Di.:li;fi,ze.o{, b-y. ASA 
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a 

I 

,)..__ 
,L. -~ J1J, 

b I , g 

I 
c J 

I 
I 

~ 
d L.-r-_j 

e f' 

pH C. 13 

I 

CxeMa yCTpollcrna menm 
perymipOBOlJHOro aBTOTpanc

cpopMaropa 
a - Me)lb 06MOTKH; b - H30JHHUIH 
o6MOTKH; c - Me.nHhte nnaCTHHKM 
w.eTKH; d - l:l30JIHQHOHHbte npo
CJIOiiKH LUfTKM; e - nOJI3YHOK c co
npOTHBJieHHSIMHj f - KOHTaKTttaa 
wmrn; g - KOHT3KT .l(JISl npHl<JIJOllC· 

HIHI .l'[aMn 

K3!{ HX pa3Mepbl 60JlhWe, 

OTBeTCTBYIOIDHMH TO'IK3MH 

o6MOTKH np11 IlOMOillH OT

BO.UOB 113 peocTaTHOH npo

BOJIOKl1. llleTKa )Ke .n:eJiaeTCSI 

cnJIOllIHOii:. Pa3tt1111.a B KOH

cTpyK1~H11 He C03,n:aeT HHKa

KHX H3MeHeHHH B npHHUHile 

pa60Th1. 

B M3JihIX aBTOTpattccpop

MaTopax 3aso.n:a f OCTeacBeT 

BMCCTO MeTaJIJIH'IeCKHX npH

MeHeHhl yrOJibHhle meTKH. 

Me)J{.n:y yrJieM H Me.n:ttoft 

o6MOTKO:tl: noJiyqaeTCH ne

pexo.n:ttoe conpoTHBJieHMe, 

6oJihIIIee, 'IeM Me)r<.n:y meT

Koft H Me.ZI:HOH 06MOTKOH 

60JihllIHX aBTOTpattccpopMa

TOpOB. 3To nepexo.n:Hoe 

conpoTHBJiett11e 11CrIOJIHHeT 

pOJib Bb!BOJI;OB 113 peocTaT

HOH npoBOJIOKH, on11caHHbIX 
Bblllle. )lJIH 60JibllIHX aBTO

TpattccpopMa TopOB yroJih

Hhie meTKH Hey.n:o6Hhl, TaK 

I.JeM MeTaJIJIH'IecKMX IUeToK. 

~-X0,11; aa 3BTOTl)UHC(l)OJH18TOp0)1 

DoMMMO no.n:.n:ep)J{aHHH o6IUeif I.JHCTOThI 11 cyxocnr 

H30JIHUH11, K3K H .Zl:JIH JII06b!X TpattccpopMaTopoB, 
B cueHH'ICCKOM aBTOTpattccpopMaTope cyIUeCTBeHHO Ha-
6mo.n:emre 3a IlOJI;BH)I{HhIMH I<:OHT3KT3MH. 

YroJihHhie IUeTKH MaJiwx aBTorpattc¢opMaTopoB 
npHUIJIHcpOBbIBaIOT K IlOBepxHOCTH o6MOTKH TeM, 'ITO, 

IlOJIO)KHB Ha 06MOTKY JIHCT CTeKJI51HHO:tl: lllKYPKH, BO

.ZI:HT IUeTKOH BBepx H BHH3, IlOI<a ee IlOBepXHOCTb He 
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c.n:eJiaeTCH BilOJIHe rrapaJIJieJibHOH IlOBepxHOCTH o6MOTKH. 

Optt 3TOM urnypr<a JJ,OMKHa rrpHJieraTb IIJIOTHO K o6MOTKe, 

KpaH wKypKH 1111 B KOeM cJiytiae He cJieJJ,yeT OTTHrH

B3Tb. DpylKHHbI B meTKo.n:ep)KaTeJie JJ,OJI:lKH~I o6ecne

l!HB3Tb IlJIOTHOe H IIOCTOHHHOe H31K3THe yrOJibHOH 

meTKH Ha o6MOTKy. 0.11,HaKo CJIHWKOM 60JibWOro JJ,a

BJieHirn Il.leTKH )J,3B3Tb He CJie.n:yeT, HH3l!e yrOJib 6y.zr.eT 
CJIHWKOM 6bICTpO H3H3WHB3TbCH H qpe3MepHO 33CO

pHTb o6MoTKy. Ko11TaKTHy10 rroBepxHOCTb o6MOTirn 

Ha.zr.o Ol!HLU3Tb OT yrOJibHOH Ilb!JIH lKeCTKOH, HanpHMep, 

MeTaJIJIHtiecKofi meTKOll:. OoBepx11ocTb MelKJJ,YBHTKOBof1 
H30JIHUHH )J,OJI)l{H3 BCerJJ,a 6b!Tb l!HCTOH, HH3 qe yroJib

H3H IlbIJib C03.ll:3CT 33MbIK3HHe Me)K.ll.Y OTJJ,eJibHb!MH BHT
K3MH H .n:a)l{e BCefr 06MOTKH. 

MeTaJIJIHtiecKHe meTKH 60JibllIHx aBTOTpaHccpopMa

TopoB CJie.n:yeT npOBepHTb Ha IIJIOTHOCTb K3C3HIIH K3)K

)J,OH OT.ll,eJibHOH nJiaCTIIHKH K DOBepxHOCTII 06MOTKH. 

TopueBbie KOHUbI nJiaCTIIHOK ,ZI.OJI)l{HbI 6biTb 6JiecTHil.lHMII 

II nJIOTHo rrpIIJieraTb K o6MOTKe. Ka)K.n:aH OTJJ,eJibH351 

nJiaCTIIHKa rro.zr. JJ,eikTBIIeM CBOeii: npy)l{HHbl .n:omirna 

CB060JJ,HO JJ,BHraThCH, He YBJieKaH coce,ZI.HHX. OpoBo

JIOl!Hbie coe.n:IIHeHIIH (CM. Bb!We) )J,OJI>KHbl 6bITb IlJIOTHO 

IlO.IT;KJIIOlleHbl K3K K IlJI3CTIIHKaM meTKH, T3K II K c6op

HOMY KOHTaKTy. ,UomKeH 6bITb o6ecnel!eH xopowIIll: 

KOHTaKT Me)KJJ,y BCeM IIOJI3YHKOM lf"c6opHofi Heno)J,BH)K· 

Holl: wIIHoll:, o6billHO IIrpa10mell: poJib HanpaBJIHIOil.leli. 

KoHTaKTHaH rroBepxHOCTb o6MOTKH JJ,OMKHa, KaK II B 

M3Jlb!X 3BTOTpaHCcp0pM3TOpax, rro.n:.n:ep)KIIB3TbCH B l!II

CTOTe. 3.n:ecb 3TO Jierqe, 6Jiaro.n:apH OTCYTCTBHIO yrJIH. 

Bee pa60TbI cJie.n:yeTnpOH3BOJJ,HTb rrpH o6ecToqeHHOM 

3BTOTpaHccj:JopM3TOpe. 



I'.;iaua 5 

CU,EHll'IECltllE PEl'Y JJHTOPhl 

llaaua•1eH11e peryoJinTopa 

Cuem1qecKIIM perymnopoM Ha3bIBaeTc51 MexaHH3M, 
Il03BOJI5UOIUIIH npII IlOMOIUH npIIBO)l,a nepe.lI,BIIraTb H 
ocTattaBJIIIBaTh B HY}f{HOM noJiollieHHH iueTim y aBTO
TpaHccpopMaTopoB H peocTaTOB. 

y CTaHOBJieHHblH 06b1qHo B nepBOM Tp!OMe IlO)l, aBaH
cueHOH (pellie c6oKy Ha cueHe, 3a opKeCTpoM HJIH B 
rJiy6IIHe 3pHTeJibHOfO 3ana) peryJIHTOp coe)l,HHHeTCH 
c aBTOTpattccpopMaTopaMII H peocTaTaMII CHCTeMOH 
TpocoB, HaTHJKem1e KOTOpbIX ocyiuecTBJIHeTcH c O)l,HOH 
CTOpOHbl TSIJKeCTh!O caMIIX Ill.eTOK, a c .lI.pyroit - npo
TirnOBecaMH Ha peryJIHTOpe. Ha tte6oJihllIIIX perymITo
pax (ttanpIIMep, AP-AT-24) Tpochl coe)l,IIHeHhI B He· 
npepbIBHOe KOJibUO Ii )l,eitcTBYIOT 6e3 npOTHBOBeCOB. 

ltoucTpyRIJ,llH peryoJIHTOpOB 

OcHOBHOH .zr.eTaJihIO peryJIHTopoB HBJIHeTcsi Be.lI.y
Ill.Hit llIKHB, rrpe.lI,cTaBJISI!OIUHH co6010 KOM6HH8UH!O 60-
nee MeJIKHX .zr.eTaJieti 11 cJ1yllia1UHH .II.JI51 nepe.lI.BHllieHHH 
Tpocca oT iueTKH TpattccpopMaTopa. 

Be.zr.yiutte rnKHBhI co6paHhI Ha BaJiax. 06hrqHo qHcJio 
BaJIOB paBHO qHcJiy CMeH UBeTHOro OCBeiuemrn. )lJilI 
rrpHMepa HHllie onHchrnaeTcH KOHCTPYKUHSI Be,n;y.iuero 
rnKHBa ttepeBepcHBHoro peryJISITopa (rnna AP) 3aBo)l.a 
focTeacBeT (on11caHHe )l,aeTcsi corJiactto KaTaJiory 
38BO.lI,a). 
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f2 

p II c. It 
CxeManPleCl{Htl 'lepTel!c se11ym:ero Jlll{HBa perymITopa 

1 - B3Jl peryJI51TOpa, 2 - M3Jib1H: lUKHB, 3 - 60JlbllIOA: IIIKHR, 4 - TOPM03H3Sf CKo6a,. 
5 - py•rna (py KORTK3), 6 - pOJIHKH, 7 - nJJaHKH JlJIH pOJJHKOB, 8 - MeCTO KpenJJe-· 
HHH Tpoca, 9 - npy>KHHa, 10 - IIInMJibK3, 11 - f0JJOBK3 pacu.enJieHIHI, 12 - llIKaJIB, 

13 - MeCTo KpenJJeHH" Tpoca 

,,CxeMaTHqecKoe ttso6pa)l{em1e TaKoro llIKHBa npeA
CTaBJieHo Ha pttcyHKe 14: (1)-BaJI peryJI5ITOpa, (2)-He
IlOARH)l{HO yKpenJieHHblti: Ha HeM M3Jlhl.H IIIKHB, (3)-Bpa
IU3IOIUHHCH OTHOCHTeJibHO MaJioro llIKHBa (2) 60JihllIOit 
Hapy)l{HbIH llIKHB c ABYMH KaHaBKaMH AJIH Tpoca, (4)-Top
M03HaH CK06a, yKpenJieHHaH Ha 6oJihllIOM Hapy)l{HOM 
llIKHBe. Me)l{.rr.y cKo6oti: H u:ttmrn.rr.pHqecKoti: noaepxHo
CThIO MaJIOro IIJKHBa (2) IIOMeIUeHbl ,Zr.Ba pOJIHKa (6),. 
201S Di..gi.;fi,.zu',,. b.y ASA 
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crroco6Hble 33KJIHHl1B3TbCH rro.n; ,n:eHCTBHeM npy)K11Hbl (9), 
np11 OCB060)K,UeHl111 CTHrHB3!0Ill.11X pOJil1KH rIJI3HOK (7). 
3aKJI11Hl1B3HHe pOJIHKOB Me)K,n:y co6oi'! ( 4) 11 IIIKHBOM (2) 
.ZI:OCT11raeT tteo6xo,UHMblX 3HatieHHH npH BpameHl1H 

BaJia 1 11 yKpenJieHHOfO Ha HeM IIIKl1Ba (2), Kor.n:a, 6Jia

ro,n:apH K3lJ3HHIO pOJIHKOB, O,UHH 113 HidX, pacrrOJIO)KeH

Hb!H B CTopoHy ,UB11)KeHHH IlIKHBa, KaK 6b! 33K3TbIB3eTCH 

Me)K.QY M3JiblM IIIKHBOM (2) H CK06oti: (4). 3aKJIHHl1BaHCb, 

poJIHK (6) cuerrJIHeT 60JibIIIOti: Ha py)!{Hbri1 IIIKl1B (3) c 

MaJib!M IIIKHBOM (2) 11, CJie.U.OBaTeJibHO, c BaJIOM pery

JIHTOpa. CTptt noBopoTe pyKoHTK11 (5) Ha 90° nJiattKH 

(7) OCB060)K.!I.3IOT pOJIHKl:i OT 3aKJI11HeHHOf0 IlOJIO)Ke

mrn, npeo,n:oJieBaH corrpoTHBJieHtte npy)K11H (9), 11 B03-

BpamaIOT HX B HCXO.U.HOe noJIO)Kemi:e. 3THM .QOCTH

raeTCH pacuenJieHtte 60JibIIIoro IIIKl1Ba (3) OT BaJia 

peryJIHTopa (1). CToBopoT pyKOHTKH (5) MO)KeT 6bITb 

c.u.eJiaH pyKofi ocBeTHTeJIH, a T3K)Ke aBTOMaT11tieCKH, 

KOr.u.a npH .U.BH)KeHl1H BaJia (1) co cuenJieHHblM c HHM 

IIIKl1BOM (3) Wnl1JibKa (I 0) Ha PYKOHTKe (5) BCTpeTHT 

Ha CBOeM nynr UHJiliH.U.pHtieCKYIO rOJIOBKY pacuerrJie
mrn (11). 3Ta roJIOBKa pacuerrJiemrn (11) MO)KeT 6b1Tb 

ycTaHOBJieHa Ha JII06oM MecTe oKpy)Kaiomefi 6oJihlllOti: 

lllKHB (3) IIIK3JlbI (12), CHa6)KeHHOH .u.eJieHIHIMl1 .U.JIH 

<PrmcauHH ycJIOBJiettHoro nOJIO)KeH11H pyKOHTKH (5). 
YKperrJieHHbIH B TOtIKe (8) Tpoc llJ,eTKl1 TpattccpopMa

TOpa rrpOXO,ll,11T no OJI.HOH H3 KaHaBOK 60JibUIOf0 Ha

py)KttOro IllKl1Ba (3) H rrp11 ,ll,BH)KeHHH IIOCJie,ll,ttero 

BJietieT 3a co6010 meTKY. KaI< 6h1JI0 yI<a3atto BbJIIIe, 

HaTSI)KeHHe 3TOro Tpoca ypaBHOBeUI11BaeTC5l o6paTHblM 

H3T5l)KeHl1eM Tpoca c npOTIIBOBeCOM, npoXO,ll,Hlll.HM no 

.n:pyroli K3H3BKe IllKHBa 11 yI<penJieHHhlM B TOtIKe (13). 

n p H M e 11 a H He. PacrroJio)KeHHe Meer KperrJieHHH rpo-
cos MO}KeT B3aHMHO MeHHTbCH. 

3aBO,ll,OM rocTeaCBeT KOHCTPYKU:11H Bb!IlOJIHHeTCfl 
H3 OIJ.HHKOB8HHOrO qyryHa, npHtieM TpymHeCH lJaCTH 
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cHa6)l{aIOTCSI 6pOH30BbIMH H JiaTYHHhIMH HaI<Jia,n;KaMH. 

)lJISI ITJiaHOMepHoro 3aMe.n;JieHHOfO ABH)l{eHHSI Be,n;y

mero IllK1rna, a TaK)l{e ,n;JIH o.n;HoBpeMeHHoro ABH)l{eHH5I 

60Jibll10f0 KOJllP-JeCTBa ll!KHBOB peryJISITOpbI CHa6)l{eHbI 

pe,n;yKTOpaMH-0)1,HOXO.ll;OBblMH qepB5IK3MH H IlleCTep

HHMH AJIH pyl!HOro npHBo,n;a. 3n1 rrpttcrroco6JieHHH, 

a T3KlKe llITJpBaJihHbie KOJieca Ha KOHuax BaJIOB pa3-

MemeHbl c npaBOH CTOpOHbl K3:>K.D;Oro peryJIHTOpa. 

Bo MHOrHx peryJisiTopax, nMe10mnx 3H3l!HTeJibHYIO 

BbICOTy, rroJIO)KeHne pyl!Horo rrpnao.n;a ll!eCTepeH pe

AYKTopa .n:orryCKaeT peryJinpoBKY B rrpe,n;eJiax yrna 50°. 

PeryaJinTopi.1 c peuepc11u11i.1M xop;oB1 

B TaK Ha3brnaeMbIX "peBepcnBHhIX" peryJIHTOpax 
(BP 3aBo,n;a f oCTeaCBeT) Ka)l{,ll;OMY ll!KHBY (3) COOTBeT

CTBYIOT )J,Ba WKHBa (2), co CBOHMH cueIIJI5IIOIUHMH Me
xaHH3MaMH. 06a ll!KHBa (2) CB5I3aHhl Me)J{,n;y co6oli 

3y6qaTofi rrepen.aqefi H rrpn apameHHH BaJia apalllaIOTC5I 

B rrpOTHBOITOJIO)l{Hbie CTOpOHbl. lilKHB (3) MO)l{HO, IIO 

)KeJiaHHIO, cuerrJISITb c JII06bIM IllKHBOM (2). TaKHM o6pa-

30M rrpH BpameHHH saJia B o,n;Hy CTopoHy MO)l{HO no

JIJl!HTb .UBH)l{em1e qacTH IlOJI3YHKOB B 3TY )Ke CTopoHy. 

l!aCTH )Ke B rrpOTHBOITOJIO)KHYIO. 
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YDPAB.!IEHIOJ CIJ;EHIPIECl~Hl\I OCBEUVUIHE'.U 

l\leCTO yn}UtD.JICllllll 

YnpaBJieHHe ocsemeHHeM cu:eHhI H spHTeJihHoro 

sana .ll,OJDKHO IIpOH3BO.ll,HTbCSI H3 TaK H33b!BaeMoro 

,,nocTa ynpaBJieHHH" (peryJIHTOpHOH 6y.ll,KH). 

Hup,11n111Q'R,;J:bHOe 11 I'pynnonoe y11pan~'leu11e 

y npaBJieHHe OT .rr.eJibHhlMH OCBeTHTeJibHbIMH npH6o

paMH HJIH rpymraMH O.ll,HOU:BeTHbIX JI3MII ocymecTBJI5l eTCH 

npH TIOMOllJ.H HHJl:HBH.ll,yaJibHhlX peocTaTOB HJIH OT.ll,eJib

HbIX IIOJI3YHKOB aBTOTpaHccpopMaTopa, K KOTOpbIM 9TH 

npH6opbr HJIH rpynnhr np11coe.rr.HH5l10TCH no cxeMaM 

pHc. 8 H 12. IToJisyHoK r<:a)!{.rr.oro peoCTaTa HJIH Ka)K.ll,bIH 

TIOJI3YHOK 3BTOTpaHccpopMaTopa ynpaBJIHeTCH OT.ll,eJib

HOH pyqr<:oH: peryJIHTopa. 
llJISI rpynnosoro yCTpasJieHHH qame scero o6ne.rr.H

HHIOTCSI rpynnbI JiaMn O.ll,HOfO u:seTa HJIH CHa6)!{eHHbie 

O.ll,HHaKOBbIMH CBeTotjJHJibTpaMH. 06be.ll,HHeHHe HX .ll,O· 

CTHraeTcH TeM, tJTO cooTBeTCTByrom11e pyKOHTKH pas

MemaroTcH Ha 0.ll,HOM saJiy peryJIHTOpa H MOryT npH

BO.ll,HTbCSI B .ll,BH)!{eHHe COBMeCTHO, 06lll.HM MaXOBHlJKOM, 

KaK 3TO OIIHC3HO B pas.rr.ene ,,PeryJIHTOpbr". 

:u;n eTnoe ocnem;euue 

llJIH npH6opos MHOrou:seTHoro ocsemeHHH (HanpH

Mep, cocpHTEI, paMTihl H T • .rr..) Ha Ka)[{,n:bIH OT,n:eJibHb!H 

.u:seT npOKJia.ll,hlBaeTCH crreu:HaJibHblH ,,u:seTOBOA" npo-
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BOA, a o6paTHbIH: ,11.eJiaeTCH 06rn.11M. CTpR peoCTaTHOM 

peryJIIipOBaHHH IIpH6opbl O)J,HH3KOBOro U.BeTa (Harrptt

Mep, cocpRTbl) Heo6XOJJ,1iMO BKJIIO'l3Th Ha pa3Hb!e cpa3bl, 

TaK K3K BepoHTHOCTh 0)1,HOBpeMeHHOrO yrroTpe6JieHHH 

rrpH60pOB 0)1,HHaKOBOfO U.BeTa O'leHb BeJIHKa. 

0TCIOJJ,3 BhlTeKaeT, qTo p33Hble U.BeT3 (HarrpHMep, 

Toro .>Ke cocpHTa) cneJJ,yeT BKJJJO'l3Th Ha OAHY cpa3y 

(CM. pHC. 15). 
,UJJH ycTaHOBOK rrpH HaIIpH}KeHHH 380/220 8 Tpex

cpasHoro TOKa Bee UBeTOBble rrpoBOJJ,3, BO H36emaHHe 

BBe,II.eHHH B OCBeTHTeJJhHble IIpH60pbi mrneil:Horo Ha

IIpHmeHRH, rrpHKJIJO'laJOTCH K 0)1,HOH cpa3e o6H33TeJlhHO. 

,,B1>1nycna"' ,,BO.JIOiJ;IJ,bl"' DITCDCe.JILllI.IC .JlllDHll 

JIHHHH, IIHTa!Olll,He llITenceJibHhle coeJJ,HHeHHH (,,Bhl

rrycKa"), ycTaHOBJJeHHhle B rrJJaHllleTHbIX JJJO'lKax (,,Ko

JJOJJ,Uax") HJ!li B Apyrex MeCTaX, npHKJIIO'l310TCH K tj:JasaM 
9JieKTpHqeCKOro TOKa, aHaJJOfH'lHO BceH: CHCTeMe U.BeT

Horo ocBemeHRH. CM. TaKme illTerrceJihHb1e coeJJ,a

HeHRH. 

0CBCll[CUllC ropmlOIITa 

Ope BKJI10qemm rrp116opoB ropRsOHTHoro ocBern.e

HHH HCKJIJOqeHHe 113 o6ru.eli CHCTeMbl MHOfOU.BeTHOrO 

ocaern.emrn JJ,eJJaeTcH TOJihKO JJ,JIH oco6o MOW.Hh!X UBe

TOBhIX rpynrr (HarrpRMep, He6eCHO-CHHero U.BeTa; BKJIIO

qeHHe TaKHX rpyrrn ueJiecoo6pas11ee rrpoH3BOJJ,HTh 

OT.ZJ;eJJhHblMH tieTbipexrrpoBO.ZJ;HblMH (Tpexcpa3HblMH c 

HyJieM) rpynrraMtt. 
B JJ,aHHOM cJJyqae He rrpHXOJJ,HTCH orracaTbCH BBe

.n.eHHH JIHHeHHoro HarrpHmeHHH, TaK K3K MOlll.Hble JJaMIIbl 

ropH30HTHOrO OCBelll,eHHH pa3Melll,310TCH B OT .n.eJJhHbl x 

CBeTHJibHHKaX ( ¢oHa p5!X). 
MaJJoMOW.Hhie u.BeTa (meJJTbIH, KpacHhifi, 3eJieHb1H:) 

JIY'lllle o6be)J,HH5!Th B o6bI'lHbie MHOrouBeTHbie rpyrrrrbI. 
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/( 1 corpury l(o 2 coi;tury K 3 corpury 11 m. d 

\ 

p H C. 15 
CxeMa peocTaTHoro perynHpoeaHHH 

,,Bhlp;l!'OIUt'' 

nmI BHe33IlHOf0 )l{e BKJIIOqemrn HJIH BbJKJIIOqeHHli 

{,,Bb1py6Ktt") CTaBHTCli 06LUHH ,,II.BeTOBOfi" py6ttJibHHK 

HJIH KOHT3KTOp. nmI O,D;HOBpeMeHHOfO BbIKJIIOqeHHlI 

Bcero ocsememrn cueHoI ycTaHaBJIHBaeTclI r JiaBHhifi 

py6HJibHHK (nt. pttc. 15 YI 16). 
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p II C. 16 

257 

Aemomp·p Kpac11JJ1ii ·: 

Asmomp-p se11::t1b1il 

Aamomp-p c1111<-., 

CxeMa aarorpaHccjlopMaropHoi1 perym1poB1rn .II.MI Hop~IaJibHot\ '. 
c~eHhI, c py6rrnhHI1KaMH 

Cxeui.1 c nonTanTopa:un 

nprr KOHT3KTOpHOM yrrpaBJJeHH:H HeT H3;:J:06HOCjil 

CT3BHTb rJiaB.HblH KOHTaKTOp, .ll:OCTaTOlJHO rrpe,n:ycMo

TpeTb o6ruee 06ecTOtJem1e KaTyrneK Bcex UBeTOBbIX 

KOHTaKTOpoB (CM. prrc. 17). Ha prrc. 18 H3o6paJKeHo 

He60JiblllOe YCJIOJKHeHHe. nprr IIOMOIUH rrepeKJIIOtiaTe-

2,tp~~o!?.,W,,~~kef,~~ 



258 Ynpa e1ze1-1ue cu,eHttttecKuM oceew,eHue,11 

llumaH!le 
.?l0/1l7d 

201S Di.fji,;fi,z.ul- b--y ASA 

pH C. 17 
CxeMa aBrorpaHccjJopMaTOpHotl 
peryJIHPOBIG! c KOHTaKTOpaMI! 

i1 
I 

/_ 

Aamomp~p 

'----------' xpaCHtJIU 

Aomomp-;. 
6e/ltJlt1 

Aomomp-p 
31!/l(;'lf{)J(J 

Aemomp-; 
CllHU<.I 



lxe.Mbl c aemompaHc<jjop.Mamopa.AtU 

05111,110 8b/}(Jll0'1 . .. 0 .. 

-o--+<:::>-C~....c;;-- 8/JIK/!IQI/_ tJJ/JHB 

-+-<>-<>+-e>--+-"<1"- Heo111KJ110'I. w11Ha 

llepeKmo11ame1w 
"17" 

L(oemoo1>1e 
01>11</IKJ'lam 

pH C. 18 
CxeMa ynpaaneHHll KOHTaKtopam1 c nepeKJJ!O'IaTeJJl!MH 

259 

JieU: ,,n" MOlli.HO KaTyllIKH JII06hIX KOHTaKTOpoB OTKJIIO
'l:aTb OT llIHHKH, IlHTaeMOfi qepe3 o6ruHfi Bh!KJIIOY:a

TeJib ,,0", H ,ZI.eJiaTh HX HC3aBHCHMbIMH. oJiafO,lI.apH 

ElTOMY qacTb JiaMn MOlli.eT ropeTb H BO BpeMH o6rn.efi 

Bb1py6KH. 

Cxe)lbl c auT0Tpanc1}101nut'ropan11 

CxeMbI Ha BhillleynoMHHYThIX pHc. 16 M 17 HJIJIIO

CTpttpyroT nepexo,ZI. K aBTOTpaHc<iJopMaTopHofi peryntt

posKe. KaK BH,ZI.HO, o6rn.He IIIHHhI Kam.rr.oro u:seTa 3a

MeHHIOTCH o6MOTKOfi aBTOTpaHc<PopMaTopa. B CBH3H 

t~:1-S Di.'9i,fi,,zu',, ~ ASA 



260 YnpaB.11eHr1e cu,e1w'leCKU.M ocBew,enue.M 

c 3THM npHMeHeHHe aBTOTpaHccpopMaTopoB Bb13hlBaeT 
orpaHHqeHae qacna JIHHHA. · . 

Heo6xo.rr.aMo, qT06b1 1mcno JIHHHA Ka>h'..rr.oro U:BeTa 
6hlJIO paBHO qacny nonsyHKOB aBTOTpaHccjJopMaTopa 
(o npHMeHeHHH HeCKOnhKHX aBTOTpaHccpopMaTopoB Ha 
Ka>h'..ZI.hIA U:BeT MO)l{HO rosopHTb TOnhKO .ZI.JIH oco6o 
KpynHhIX TeaTpos). B MaJihlX Tenpax, r.rr.e no qacny 
perynapyeMbIX u:eneiI .ZI.OCTaToqHO npHMeHeHHe O.ZI.HOfO
,zr.Byx asToTpaHccpopMaTopoB Tana AT-A-30, B03MO)l{
HOCTh nou:BeTHOA Bbipy6KH no BblIIIeOITHC8HHb!M cxe
MaM OTna.rr.aeT. 

OcooennocTL IJnc1lJaaonm1 11p11 nBTOTpauc1}topMa.Topax 

KaK y)l{e OTMeqanocb BhIIIIe a Ha pac. 15, nepBhIH 
H BTopoA cocjJHTbI BKn10qa10TCSI Ha pasHbie cpasbI. TaKHM 
o6pa30M, npH 0,ZI.HOBpeMeHHOM ropeHHH scex coqmTOB 
HarpysKa 6y.n;eT CHMMeTpHqHOA. 

f1o KOHCTPYKTHBHbIM coo6pa>h'.eHHHM cMe)l{Hble noJI
syHKH aBTOTpaHccpopMaTopa nHTaIOTCSI OT O.ZI.HOH cpa3bl 
(Y AT-A-30 no 10 nonsyHKOB). PacnonaraH pyKoSITKH 
cocjJHTOB Ha BaJiy no.rr.psi.rr., Mb! Heas6e:arno noJiyqaeM 
BKJiroqeHHe pH,n;a cocjJHTOB (nna Hx noJIOBHH) Ha O.ZI.HY 
cpasy. 3TO o6cTOSIT€11bCTBO MO)l{HO CMHfqHTh, BKJIJOqaH 
pa3Hhie u:sern Ha pasHbie cpa3hI. CMHrqeHHe acaMMeT· 
pHqHOCTH Harpy3KH .ZI.OCTHraeTCSI TaK)l{e o6m;ei1 Mar· 
HHTHOA u:enbIO aBTOTpattccpopMaTopa, a TaK}l{e BKJIIO
qeHHeM .rr.pyni:x npHeMHHKOB Ha He.rr.orpy)l{eHHbie cpa3bl. 

Bo BCSIKOM CJiyqae He cne.rr.yeT no 3TOA npH1IHHe 
OTKa3hlBaTbC51 OT npaMeHeHHH aBTOTpaHccpopMaTopoB 
HJIH pasMemaTh pyKOHTKH cocjJHTOB spa36HBKJ. 

OoLPinL1e cxeMLI 

B 6onhIIIHHCTBe HaIIIax TeaTpos npHMeHSIIOTCH cxeMhI, 
H306pa)l{eHHbie Ha pHC. 16-18, HJIH npa npaMeHeHHH 
peocTBTOB, no pHc. 15. 

201S Di.fji,fi.,ze,o/., b-y ASA 



flepelC.1!/0'leflUH. 261 

Hyneoafl wuHa 

/ ll/mencellbtfbte eHe3oa _ 
Ha 1JJ,11me nepeK//10'leH1Jt1 

Asmomp-p 

/ !llmencenn, srotJgtJJ,ue 
s ;me3oa, no so1bopy 

/ fion3yHKIJ aomomp-pa 

pH C. 19 
npHHL\HIUiaJlbHa!I cxeMa UITenceJihHblX nepeKJIIO'leHHH 

Orxo.uB!l\Ue K JiaMnaM JIUUUU YCJIOBHO noKa3aHhl .UBYXnpOBO)\HblMU. npn 
MHOfOl.lBeTHblX nHHHSIX Ha K3lKRblA ueeTOBOH npOBOJJ. CTaBHTCSI OTJ].eJib

HOe rne3.!\0. lllTenceJIB n rne3.ua n306palKeHbl Ha pnc. 20 

Ilepen.11m'leu11u 

DpirneAeHHhre cxeMhI npeAIIOJiararoT, tITO l!HCJIO py
'l!eK perymnopa coBnaAaeT c tIMcJlOM peryJirrpyeMhIX 
rpynn JiaMII, HO BO MHOfHX TeaTpax tIHCJIO OTAeJlhHhlX 
rpynn sHal!rrTeJlbHO npeBbIUiaeT tIHCJIO pyKOSITOK pery
JISITopa. 

201..S Di.fji,;fi,zui- f?.y ASA 



262 YnpaBJteHue cu,eHU'teCKUM ocBew,e1weM 

rumuf/lm 
¢118 

fHeaiJo 

// , , , , , ' 
I' , , 
'I 

Bmp111a rl//P npdcoeiJuH. 
ruOHOFO UIHJ'f~ 

/ 

p II C. 20 
Wrerrce.%Hhre rrepe1rn1oqareJm AO 60a .11.Jil'!' 

MpaMOpHblX ~HTOB rrepCKJI!Oqemrn 
fl lTen.:eJlb COCTOHT H3 JI3TVHHOii uepa:ipe3HOH 
rJ.IJJb:ibJ, 3aKJII011eHHOfI B pyKoriTKy M3 960HHT3 HJJH• 
nJI3CTM3CCbl. rue3.D;O }f{eJie3HOe, TOKOBe.llYlllHfi 
lllTMclJT 0 8 ALU: pa3peauoH, H30JUtpOB3H OT rHe3){3 

npoKna11KaMH H3 raTHHaKca. BTYJIKa .nm1 npHcoe
JlIHteHHH rH6Korn urnypa aaKpb1Ta cnepe.n.M a6oHH• 

TOBblM KOJin34KOM 

20J.5 Di1Ji.;fi.,,zu{; b-y ASA 



flepeKAI0 1teH llH 2tJ3 

B TaKOM cJiy•rne rrpHXO,llJHCH npH6eraTb K ycTpm':f

CTBY rrepe1rn10I.JeHHH. B 6oJiblllBHCTBe cnyI.JaeB rrepe

KJIIOI.JeHHH IJ,eJiecoo6pa3HO ,UeJiaTb IIJTerrceJibHblMH, '-!TO 

,naeT B03M0)J{HOCTb IlO,UI<JIIOI.JaTb Ka)J{,UYIO JIHHHIO K JIIO· 

6ofi CBo6o,nHoti: pytJKe peryJIHTopa. KaK rrp11Mep, 
MO)J{HO npHBeCnI rrepeKJIIOI.JeHHe 6aTapeH ropH30HTHh!X 

cpoHapeti: co cBo6o,nHhIMH coqnnaMH HJIH rrepeKJIIOI.Je
HHe JIHHHH Bb!HOCHblX rrpO)J{eKTOpOB co CIJ,eHWieCKHMII 

JI T. ,U. 

lllTerrceJihHoe nepeKJIIOlJeHHe noJiesHo 1<aK npH Ha

JIHI.JHH aBTOTpaHccpopMaTopos, KOr,Ua JII06aH pyKOHTKa 
JierKO o6cJiy)J{HBaeT JII06yIO no MOlIJ,HOCTH HarpysKy, 

TaK H npH peocTaTax, II03BOJIHH peryJrnpoBaTb IIJTeII

ceJibHYIO JIHHHIO HaH6oJiee IIO,UXO,U5I1IJ,HM K Haf!JY3Ke 

aToti: JIHHHH peoCTaTOM. OpHMep cxeMhI co IIITenceJih

HhIM nepeKJIIOIJeHHeM npHBO,UHTCH Ha pHC. 19, KOH

CTPYKIJ.H.SI IIITerrceJieti:-Ha pttc. 20. 



r.11a6a 7 

1\1.EPOilPIUITIUI ,11;.JUI .6E30IlACllOCTH 

Ocuem;euue Geao11acuocT11 B itta.JihIX TeaTJHtx 

lVrn MaJTbJX TeaTpOB ,L(OCTaToqHo mITaTh CBeTHJih

HHKH orneru:emrn 6e3011aCHOCTH OT,L(eJihHOH BHyTpeHHefi 

ceTbIO, 11HTaJOIU,eHCll OT TOH }Ke CTamvrn, l!TO H pa6o

qee c:irneru.eHHe. Ho B 3pHTeJihHOM 3aJie .L(OJI}J{HhI 6hITh 

tBe'J'.HJlhHHKH, 11HTaeMbie OT aKKYMYJI5ITOpHOH 6aTape.11, 

'oT KOTOpofi ,L(OJDKHO 11HTaThC51 H ,,CHrHaJihHOe OCBe

ru.em1e"' T. e. ¢oaapH c Ha,L(l1HChJO ,,Bh!XO,L("' IIOBellieH

Hhie Ha.n: ,n;BepHMH no 11ynr :>BaKyauHH 3pHTeJieH: 11 

cJiy}Ke6Horo 11epcoHaJia. B TaKOM cJiyqae ueJiecoo6-

pa3HO BOCl10Jlh30BaTbC51 aBTOM06HJihHhIMH CTapyepHhlMH 

6aTapeHMH Ha Ha11pH}KeHHe 12 HJIH 36 B (0.11.Ha HJIH TPH 

6aTapeH). oaTapeH 3TH MOryT 6b!Th YCTaHOBJieHh! B 

HeCKOJihKHX TOl!Kax, B6JIH3H CBeTHJihHHKOB, B llIKacpax 

HJIH HHUiax. .UaHHhie ,L(JI51 Bhl6opa 6aTapefi H BbIIIpH
MHTeJiefi npHBe.n;eHhl B Ta6JIHUe x . 

.UJIH Bh!6opa 6aTapeH 110 Ta6JIHUe x Heo6XO,L(HMO 

Bhil!HCJIHTh CHJIY TOKa, IlOTpe6.rneMyJO OCBeru:eHHeM 
6e30113CHOCTH (I) 110 cpopMyJie 

. p 
I=u 

3.n:ecb P- cyMMa MOIUHOCTH Bcex JiaM11 ocsememrn 
6e3011acHocT11, U- HX HOMHHaJihHOe Ha11pH}KeHJ1e ( o6o-
3Ha YeHHoe Ha KOJI6e). 

011pe.n:eJIHB Heo6xo.n:HMoe .11.JIH Haweti ycTaHOBKH 

BpeMfl ropeHHH (1; 3; 10 If,'JH 20 l!acos), Mb! COOTBeT· 

201S Di.si,fi,.zul- b-y ASA 



Ocaew,euue 6e301iacuocmu B 6oAbutux meampax 26.J 

CTBeHHO B CTOJ16uax 9; 7; 5 HJIH 3 Ta6JIHUbl x mueM 
6JilDKatl:myIO 60JiblllYIO CllJIY TOK.a H B TOH )R'.e CTpOKe, 
B CTOJI6ue 1, HaXO)lJIM THII 6aTapeH. 4TO KacaeTC51 .ll.0 
Heo6XO.ll,HMOf0 apeMeHH, TO B 60JibII1HHCTBe CJiyqaeB 
.rr.ocraToqHo 6paTb 3 qaca. EcJIH *e ocaemeHtte 6e3-
onacHocTH .U.OJllliHO acer.rr.a rruTaTbCH OT 6aTapefi, He 
rrepeKJIJ0qa51cb Ha nepeMeHHbitl: TOK (cM. HH*e), Jiyqme 
rrpHHHMaTb 10 qacoa .ll.JIH acero CCCP u 20 .ll.JIH 3a
rrOJIHpbH. 

]lJI51 :3KOHOMHH aKKYMYJIHTOpHOfO TOKa OKOJIO Ka)R'.
.U.OH 6aTapeH CJie.rr.yeT ycTaHOBHTb: 1) IlOHH)R'.aJOJUHH 
TpaHccpopMaTop (c HanpH)R'.eHHH, HMeIOmeroCH B ocBe
THTeJibHOH ceTH TeaTpa, .ll.0 12 B HJIH 36 B) H 2) aaTO
MaTHqecKHH nepeKJIJOqaTeJib, I103BOJI51!0JU!iH JiaMilbl, 
ITHTaeMbie o6blqHo qepe3 TpaHccpopMaTop, nepeKJIIO
qHTb Ha aKKYMYJIHTOPHYIO 6aTape10 npH Hcqe3HOBeHHH 
HanpHmemrn a ceTH. B KaqecTae TaKoro rrepeKJIJOqa
TeJIH MO)R'.HO HCIIOJib30BaTb peJie THrra 30-41. Ha Ka)R'.
.U.b!H KOHTaKT :3TO peJie .u.orryCKaeT aarpy3KY 25 a npH 
HarrpHmeH!iH 36 B. PeJie MO)R'.eT 6hITb rna61KeHo TpeMH 
rrapaMH KOHT8KTOB, H, CJie,noaaTeJibHO, nepeKJIIOqaTh 
.u.o 75 a. CxeMa TaKoti ycTaHOBKH npuae.rr.eHa Ha 
p11c. 21. 

Ocuem;ea11e oeaonacnocTn u oo.Jii.m11x TeaTpax 

B 6oJibII1HX TeaTpax aaTOM06HJibHb1e aKKYMYJIHTop
Hhie 6aTapeH OKa3b!BaIOTC51 He.rr.ocTaTOqHbIMH, TaK KaK 
3,n.ech HY*HO rapaHTHpoaaTb ropem1e acex caeTHJib
HHKOB ocaemeHHH 6esorracHOCTH npH npeKpameHHH 
rro,n.aq11 TOKa H3BHe. B aToM cJiyqae Tpe6yeTC51 coopy
)R'.eHHe MOIUHOH aKKYMYJIHTOpHOH 6aTapeH H3 aJieMeH
TOB THrra CK, Ha noJrnoe HanpH)R'.eHHe ocaeTHTeJihHOH 
CeTH. 

Oco6HHKOM CTOHT TeaTpb1 a Tex ropo.u.ax, r.rr.e qa
CTHqHo coxpaHHJIHCb CTapbie ropo.n.cKHe CTaHUHH, no 

201S Di.fji;{i.,zul- b-y ASA 



266 Ynpas.11eHue ocsew,eHueM 6esonacHocmu 

Cem" nepeMeHHo.?o moKa ?20/!?7 § 

TpaHC!(JOpM 

f?7 (11/111 llo}Ha 

!?(11/11136') 60/lbT 

Kamy111Ka 
,PMe 

P-11 c. 21 

AxKyMplfl!TIO/llfiJJI 
OamapeR /? 1J/f/IJ6J 

!il1)1)1)1)1 

CxeMa n11TaHHH H nepeKmoqeHJIH ocBer.qemrn 
6e3onacHOCTH Ha HanpmKeHue 12 HJIH 36 BOJlbT 

60JibllleH IJaCTH IlOCTOSIHHOfO TOKa, B TO BpeMH I<aK 

60JibIIIaH IJaCTb ropo.n:a IlHTaeTCSI OT paHOHHOH CTaH· 

UHH Tpexcpa3Horo TOKa. B aToM cJiyqae, nepeBO.ll:H 

TeaTp Ha IlHTaHI-Ie OT HOBOH ceTH, CJie.n:yeT coxpaHHTb 

201S Di-8i,fi,zUJI.,, b-y ASA 



YnpaBAeHue ocBew,eHLte.M 6e3onacHocmu no.uew,eHuii ')67 

BBO.ll. CTapoH: cenI H OT Hero IlHTaTb OCBememie 6e3-

onaCHOCTH. AKKYMYJIHTOpHoif 6aTape11 B .n.aHHOM cny
qae He Tpe6yeTCH, TaK KaK OJl.HOBpeMeHHOe Bhlna.n.em1e 

Jl.BYX CT3HUHH OlJeHb MaJIO BepOHTHO. 

Yn1>ano11en11e ocuem;en11e.111 6e11onacnocT11 1101rnm;en11ii 

BhIKJIIOIJaTeJIH ceTH ocBemeHHH 6e3onacHOCTH He 

)1.0JI)KHhI 6hITb paa6pocaHbl no 3)1.3HHIO,-Bce 3TO OCBe

meHHe .ll.OJI}J{HO BKJIIOIJaTbCSl ueHTpaJIH30BaHHO nepe.n. 

BilYCKOM 3pHTeJieH H Bb!KJIIOIJaTbCH IlOCJie yxo.n.a HX. 

K HatJaJiy BnycKa see aKKYMYJI5ITOpHble 6aTapeH )l.OJJ}J{Hbl 

6b!Tb nOJIHOCTblO aap5I}J{eHbl, a aBTOMaTHIJeCKHe nepe

KJIIOIJaTeJIH npoBepeHbl KpaTKOBpeMeHHb!M Bb!KJIIOlJe

HHeM nepeMeHHoro TOKa (J1aMnh1 ornemeHH5I 6eaonac

HOCTH npH 3TOM )l.OJl}J{Hbl TOJlbKO MHfHYTb, a He no

raCHyTb). 

Ynpauo11en11e ocuem;enne.111 6e11011acnocT11 :.iao11a 

0T.II.eJihHO ynpaBJifleTcH ocsemeHHe 6eaonacHocTH 

apHTeJibHoro 3aJia. CHrHaJJbHhle ~oHapH c Ha)l.nHChIO 
,,Bb!XO.II." )l.OJl}J{Hbl ropeTb Ha ~pOTH}J{eHHH BCero cneK

TaK,1rn, fl03TOMY HX MO}J{HO npHcoe)l.HHHTb K ceTH ocse

memrn 6eaonacHOCTH coce.II.HHX noMemem1iL JlaMnhI }J{e, 

OCBelll.aIOmHe 3pHTeJibHb!H aaJI, CJie.II.yeT BKJIIOlJaTb 

TOJJhKO s cJiyqae Heo6xo)1.HMOCTH, )I.JISI 'lero HY}J{HO 

o6opy )l.OBaTb BbIKll101JeHHe KaK py1JHhIM, TaK fl asTo

MaTH1JecKHM cnoco6oM. EcJIH JiaMilhI ocsemeHHH 6ea

orracHocTH BXO)I.5IT B apXHTeKTypHoe o~opMJJeHHe 
3aJJa H )I.OJl)KHb! ropeTb BO BCeX aHTpaKTax, CJJe.n.yeT 

.naTb nx py4HOe BKJIIOIJeHHe TaK}J{e H3 nocTa yrrpasJJe

mrn ocsemeHHeM cueHbl. npnMepHaSI cxeMa BKJJIOIJeHHR 

npHse)I.eHa Ha pHc. 22. 
201..S D"i.fji.fi.,ze,o/.; f?.y ASA 



268 YnpaB/teHue oceeu4eHue.u 6e3onacHocmu 

Om Ka6e11fl, n11ma10ll(no ocee114eHue Ja/la u CU.o'Hbl 

~ 120 U/111 220 I} 

I I 

8btK/!/O'l8me/711 muna "my~O/!ep ", y 
oceem11me/lfl, B f/O)f(8p1to11 KOM1tame 
11 y cmapiueco ffaf!e/lbJ111tepa 

{pyflflbl OCBelll.elfUfl 

6e30fl8CHOCmu 3CJ/18 

pH C. 22 
CxeMa BKJUoqemrn ocBell.(eHHH 6e3orracHOCTH 3pHTeJihHOro 3aJia 

n pH M e 'I a H H e. EcJIH HarpyaKa oceemeHHH 6e3011acHoCTH 3aJia 
6oJiblile 25 a, CJieJ(yeT npHMeHHTb peJie 8TI 41104 H COeJ(HHHTb KOHTaKT .. 

napaJIJieJibHo 

Texnnna Geaonac11ocT11 

CJie.rr.yeT HanoMHiffh, qTo aJie1<:Tp11qecKHH TOK npe.rr.
cTaBJIHeT onacHOCTh .zvrn qeJIOBeqecKofl .>KH3HH. BonpeKH 
pacrrpocTpaHeHHOMY MHeHHIO, aTa onaCHOCTb cym.e
CTByeT 11 B ycTaHOBKax HH3Koro HanpmKeHHH. CMep
TeJihHhle cJiyqaH 6hIJIH 3aperHCTpHpOB3Hhl H npH Ha
npH.>KeHHHX HH)l{e 120 8. CToaTOMy OT COBpeMeHHOH 
3JieKTpH4eCKOA ycTaHOBKH Tpe6yeicH TIOJIHOe 3aKphl-

20JS Di-9i,,fi.,ze,o/., b-y ASA 



Tex1uuca 6eaonacHocmu 269 

THe Bcex TOKOBe)I.yII(HX tiaCTeH, K KOTOpb!M MO)l{eT 

CJiy'lafrno npHKOCHYTbC51 'leJIOBeK, H rrpHHHTHe Mep 
rrpOTHB rrona)I.aHHH HarrpmKeHHH Ha MeTaJIJIH'leCKHe 

'laCTH KO)l{YXOB. 

3TH Tpe6oBaHHH, a paBHO H )I.pyn1e, OTHOCHII(HeC5l 

K TeXmiKe 6e3orraCHOCTH, OTpameHhl B ,,3JieKTpOTeXHH

'leCKHX rrpaBHJiaX H HOpMax u H CTaH)I.apTaX Ha 3JieKTpo

TeXHH'leCKHe H3)I.eJIH5l. 

OpaKTH'lecKHe yKa3aHHH rro TeXHHKe 6e3orracHocTH 

MomHo ttaATH B uenoM pH)I.e crreuaanbHNX noco6Hl. 1 

lA • c .. r pa Ma T t:[ 11 K 0 B. ,,TeXHllKa 6e30llaCHOCTll B aJJeKTpO
TeXHll'leCKlIX yCTaHOBKax". rOHTVI, M.-Jl., 1938 r. (Tpn rrepBble 
rnaBbl IIOCBllIUeHbl o6rn:HM BOIIpocaM.) .. 

CrrpaBO'IHllK aJJeKTpOMOHTepa. OHTVI, M.-Jl., 1934, Ornen XVI, 
§§ 1; 2; 3; 10 11 11. 

B. VI. Ko po n b Ko B. ,,3neKTpo6eaorracHocTb rrpoMbl!l!JleHHbIX 
npe.n.np11llTHii". HKOn CCCP, 06opottrna, 1940. 

20:1-S Di.fji.;fi,zut- b-y ASA 
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,Haponttoe PyccKoe 

Ha3BaHHe m1e 

80llbT v 8 

A~rnep I A l_a_)_ ------------~-- --1 o.w. i 
0}1 

Ban 
feKTOBaTT 
Ktt110Ban 

Ban-ceKyn.na 
Ban-'lac 
feKTOBaTT-'laC 
KHJIOB3TT-'13C 

I I I ---- -
W Bm 1 Kam= I hW wm =10 2Bm= 

I kW I KBm I 10~~=-

Ws 
Wh 
hWh 
kWh 

am-cell: 
Bln-'l 
wm-'l 
K6m-'l 

\ 
l TCBm-'l =-1 

=10 wm-'l= 
=IOOOam-•t= 
= 3 600000= 

sm-ceTC 

Y.ne11bHOe corrpon1- OM na MeTp Ha KB. , 
BJieHHe P MirnJ111MeTp I l J .¥ 

"' 
Ko3"'ttuHe1rr MOLUHocr111 I , lloJIH eJlHHHUbI \.a.ecHTH'IH3H .npo6b) HJIH 11 I~ ~ cos m nH ~ 

I 
' I rr pOI.teHT bl ;:; 

I ~ 
___________________ , _________ ---- nepeMeH- "' 

Ka}KY maRrn MOW.Hoerl> 1 i p I BonbrnMnep VA sa Horo TO Ka ~ 
\ i l KttnOBOJibTaMrrep kV A KB'l . _ ~ 

--·------ - . --------- ·- --- ·- - - . "' 
KonH'!ecrno rerrna ManaH Ka,10pttll (Ka-

Q nopttH) 1

1 

cal Ka.·z 

I3oJibUJaH KanopHH 
(KHJIOKa~1op1rn) , Cal KKaA 

1 "KaJKyw.allCll MOLUHOCTb. - MOlll,HOCTb rrepeMeHHOfO TOKa, onpe.a.eJiettHall rrepeMHOlKe
m1e'd IIOK33.1HHH BOllbTMeTpa H aMrrepMerpa. Boo6iue roBOpll, 9Ta BeJJH'!HHa 6oJibllle HCTHHHOH 
MOlUHOCTH, 113MeplleMOH BaTTMeTpOM. B OCBeTHTellbHblX ycTaHOBKaX 9TH o6a IIOHllTHll COBII3-
.a.a10r, B CHllOBb!X - pa3JIH'!He y'l1HU1Baercll .,Ko:Hp11u11enroM MOW.HOC TH" (cos q>). 

CM. raKJKe mrn<e MOW.HO<;Tb, 
""' 'l -



272 

l3y1rneHHO: 

CnpaBO'lHafl cmpaHuu,a 

3nnon 01t1a 

CHJia TOKa = Hailpllll!eHlllO 
conpoTHBJieHHe 

3auon Itnpxroi(Ja 

B KaKOM-JIH6o MecTe pa3BeTBJieHHH TOKOB (HanpH
Mep, Ha lllHHax lll.HTKa, B Kopo6Ke) cyMMa CHJI rro.u.xo
.ZI.Hlll.HX TOKOB paBHa cyMMe CHJI OTXO.ZI.Hlll.HX TOKOB. 

flpH nepeMeHHOM TOKe 3TO cyMMHpOBami:e, Boo6rn.e 
roBOpH, .ZI.OJI)l{HO npOH3BO.ZI.HTbCH no npaBHJiaM TaK Ha-
3bJBaeMOf0 ,,reoMeTpHqecKoro" CJIO}l{eHHH. 0,u,HaKO B 
OCBenITeJibHbIX ceTHX MO}l{HO npOCTO CKJia.ZI.bIBaTb rro
Ka3amrn aMrrepMeTpOB TaK }l{e, KaK H B ycTaHOBKaX 
nocTOHHHoro TOKa .. TaK KaK B HacToHrn.eit pa6oTe BO
rrpocbr CHJIOBOfO X03HHCTBa He paccMaTpHBa!OTCH, TO 
H Ha rrpas1rnax reoMeTpuqecKoro CJIO}l{eHHH Mb! He 
OCTaHaBJilrnaeMCH. 

3aKOH ,IJ:moy.JIH 

flptt rrpoTeKaHHH TOKa no rrpOBO.ZI.IUIKy BbI.ZI.eJIHeTCH 
TerrJio; KOJIHqecTBO Terrna Bbrpa)KaeTcH cpopMyJioit: 

Q = 0,24 / 2 Rt KaJiopm"r. 

3.u.ecb t - BpeMH B ceKyH.n.ax. 
TeMnepaTypa npoBona B rpa.u.ycax He CBH3aHa rrpHMO 

c KOJIHqecTBOM TenJia, OHa CHJibHO 3aBHCHT OT noBepx
HOCTH oxJia}l{.u.eHHH nposo.u.a H OT crroco6a oxJia}l{.u.e
mu1. ,UJIH npoBO.ZI.a, CBHTOrO B IU'IJIHH.ZI.pHqecKyIO cnH
paJib, OHa, HanpHMep, 3aBHCHT OT rrosepxHOCTH U.H
JI11H.ZI.pa, 06pa3yeMoro CTIHpaJih!O, a He OT fIOBepXHOCTH 
co6CTBeHHO rrpOBO.lla. 

201S Di.fji;fi,zui-~ ASA 
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i\'lom,nocTb 

DOCTOSiHHblll TOK, OJI,HOclJ33Hb!H TOK rrp11 OCBeT!HeJib

HOH Harpy3Ke 

P= VI B3TT 

0JI,Ho<Pa3HhIH TOK BOo6me: 

P=VIcos9 BaTT 

P; =VI BOJihTaMrrep 

Tpex<Pa3HhIH TOK rrprr oCBeTwreJihHot'I Harpy3Ke: 

P= 1,73 VI samm 

Tpex¢a3HhIH TOK Boo6me: 

P= 1,73 VIcos9 samm 

P;= 1,73 UI BOJibTaMrrep 

Co{•ii;11neu11e noc.Jieii;onaTe.11b11oc 

3JI,eCb CHJI3 TOK3 BO 

BCex rrpHeMHHK3X O.II,Ha H 

Ta )Ke, Harrpsi:)l{eHHe ceTH 

pacrrpe.II,eJIHeTCH Me)l{.II,y 

npHeMHHK3MH rrporropue
OHaJihHO corrpOTHBJieHHIO 

Ka)l{noro. 

HJIH: 

I= con st (nocTOHHHo) 

k=n 

V=IR 1 +IR2 + · · · +IRn=l ~R" 
k=I 
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Coe,11;11HeH1ie napae11e11ee11i.noe 

3.n.ech Hanp5DKem1e Ha 

Bcex npIIeMHHKax 0.Il.HO 

H TO )Ke H paBHO HaIIpH

)l{eHIIIO ceTH. 

CHJia TOKa B Ka)l{.II.OM 

II pHeMHIIKe 3aBHCIIT OT 

era COllpOTIIBJieHHH. 

U= canst (nocTOHHHO) 

Coe,11;11HeH11e aBea,11;oii 

(rrpH Tpexcpa3HOM TOKe c HyJieBb!M rrpOBO)l,OM) 

3,ZLeCh CIIJia TOKa B KaJK,ZLOM (o,ZLHOcpa3HOM) npIIeM

HIIKe (cpa3oBaH) paBHa CHJie TOKa B cpa30BOM npOBO)Le 

Tpexcpa3HOH CHCTeMhl 

(JIHHeHHOH CiiJie TOKa). 
HanpH)l{eHne Ha Ka)l{

JLOM IIpHeMHHKe paBHO 

TaK Ha3h!BaeMOMY JIH

HeHHOMY Han pH)l{eHHIO 

Tpexcpa3HOH CHCTeMbl, 

pa3.II.eJieHHOMY Ha 1, 73 
(TaK Ha3hrnaeMoe cpa3-

HOe HaIIpH)l{eHIIe). 

I 
o)Zf-----------_J 

IA=/¢; VA= 1,73 Urj; 

20JS Di.fji,fi.,zu;/.; b-y ASA 
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Morn,HOCTb B 3TOM qacTHOM cJ1yqae: 

Cot-TJ,unenue Tpeyro.11i.u11Ro)1 

(rrpHMem1eTCH, ecJIH Her HyJiesoro nposo.11.a, HJIH ecJIH npue~mmm 
(J1aMnb1) paccqnraHbI Ha JIHI-IettHOe 1rnrrpll)!{eHHe) 

B 3TOM cJ1yqae cnJra TO
Ka B npoBo.ne (J1nHefiHaH) 
B 1,73 pa3a 60J1bUie ClIJlhI 
TOKa B npHeMHHKe (cpa3-
l!OH ). 

c~--------

'b0~--------<<: 
-;-

HanpHmeHHe JIHHeii:Hoe paBHO HanpHmemuo cpa::i· 
HOMy: 

IA= 1,73 Ilfi 

U.11=U¢ 

Morn,HOCTb B 3TOM qacTHOM cJ1yqae 

Bu.uo•1en11e no.JILTMeTpa 
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B1t.JI10•1c1111c a.uuc11111eTpa 

¢--------

3a>t!11Mb1 mo//cmou o5uomKu 

201..S Di.fji.fi,,z.e,o/., ~ ASA 
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1'ABJIJJII,A I 
Bi.16op Tpy6 Gepr11aua 11 raa0Bi.1x __ · ___________ __, 

Optt OJI.HOM rrpOBOJJ.e 
B Tpy6e 

Opn JJ.Byx rrpoBoJJ.ax 
B Tpy6e 

Op11 Tpex rrpoaoJJ.ax 
B Tpy6e 

Opn qe1b1pex rrpo
ao11.ax B Tpy6e 

~ ) 6epniaHa fa30BbJe 6eprMaHa ra30Bb!e 6eprMaHa I fa30Bb!e ----- -·---
0 ~ ~ ~ ~ ~ r-: ~ ~ ~ r-: ~ ~ r: f-<~ ~1,_; 

Bepr11aHa I ra30Bb!e 

c:i 1uu •uu •uu 'uu 1uo •UU 1 uu •uu 
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~ ~ C: o. t::( u C: o.. t::( u C: o.. t::( u C: o.. t::( u C: o.. t::( u C: o.. t::( u C: o.. t::( u 

1

C: o.. t::( u 
<1) --- ---· ----

u p:i MllJJJ111M. . Jl.IOMMbl Ml1JIJ111M. Jl.IOJ°1Mbl MllJTJlllM. Jl.IOllMbl MHJTJTHM. I Jl!OiIMbl 

1 
1,5 
2,5 
4 
6 

10 
16 
25 
35 
50 
70 
95 

120 
150 

9 
9 
9 

11 
11 
13,5 
13,5 
16 
23 
23 
23 
29 
29 
36 

g 
9 
9 

11 
13,5 
13,5 
16 
16 
23 
23 
23 
29 
29 
36 

1 

31s 
3/ s 
3/s 
3/s 
1I2 
''is 
5

/8 
314 
3 ,4 

1 
l 1 I 

'4 
11 '4 
]1 Jo 

3/8 11 13,5 1/2 1/2 11 113,5 5/8 I 
3/8 13,5 13,5 1/2 11~ 13,5 16 5/8 
1;2 13,5 16 3/4 3/4 16 

1

16 S/ 4 
1/2 16 16 3/4 3/4 16 23 3/4 
5/8 16 16 3/4 3/4 I 23 23 1 
3 I 4 23 23 1 1 I 23 'I 23 1 
3/, 23 23 1 l1/ 1 / 29 29 11/4 
3.. 29 29 11/.4 ll/4 36 36 ll/2 

1 29 36 llj~ ll/2 - - 13/. 
1 36 36 ll/2 13/4 - 13/. 
llf.1 - - l3/4 2 - 2 
ll/2 - - 2 21;. 21;4 
ll/2 - 211.1 21/2 2l/2 
l1;. - -12112 2112 13 I 

l 

3/4 

3/t 
8

14 

1 
1I/4 
j1 /2 
J1I2 
2 
2 
2 
2l/2 
21/2 
3 

13,51 16 ''/8 i 3/4 
16 I 16 3/, 3/4 
23 ' 23 3/,1 3/4 
23 23 1 l 
23 23 1 l 
23 29 11/, ll/4 
29 29 l1/4 ll/2 
36 36 ll/2 ll/2 
- - 13/4 2 
- - 2 2 
- 21/4 2l/2 
- - 21/2 21/2 

' - I : 2t/2 :) 
I- I : :3 3l', 



278 npuAO:J1Ce1-we I 

'J.'ABJIHJJ.A. II 

BLiiiop raaoBhIX Tpyii )i;.JIH Mnoro1~BeTnwx .JI111rnii 
!ft COf.l>nTaM II T. II. 1 

5 ll B l" T ') H lt B e T a I 
- ---------, --,~1l~J0~~

1
eM:r

3
;~--

1
----------l--Jl--1-1.1--,-, eT-;--

' ' ~ B Li Ill ii ,\li!X 
Ceqem1e ----- ---- Ce'!eH11e 

B K•B. 

4 x 10 + 1 x 25 2" 

4 x 16 + 1 x 35 2" 

4 x 25 + 1 x 50 211 

4 x 50 +1x120 21/2'1 

1" 

2" 

1--------

B KB. 

MH.1Jl HMeTpax 

5x2,5+1xl0 11/2" 

5x6 +Ix16 l1/2,. 

5 x 10 + 1 x 25 2" 

5 x 16 +I x 35 2" 

5 x 25 + 1 x 50 211 

11 · ,, 
12 

1 LlJrn yH11cjl11Kal(11H 1111aMeTpos, np11 rrpoKJJaJIKe B OJIHOM 
CTOHKe, MO)KHO 6paTb see Tpy6b! 0 Jl/2", MJJH, B C:JJy'lae 
npeo6JJaJiaH1rn JIHHHH 4 x 2, 5+1x1,5-0 11/4". 

EcJJH ttyJieBott nposo11 yseJJH'IHBaercH Ha I cryneHb, l\Hcjlpbl 
6-H: rpacjlb! He}leHCTBMTeJJbHbL 

20JS Di.fji;fi.,.ze,o{,. b-y ASA 
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TABJL!lII,A fil 

BMoOp Il.Jl8BltHX BCTRBOlt )J;.IIH npOBO)J;OB c OObl'IHOii 
peannouoii nao.11nu;11eii, npon.11a;i;Muae~1i.1x ne uo uapMBO• 

ouaCHMX HOMCIUeHllHX, ll}HI OCBeTUTe.JILHOii uarpya1te 

0 
nJiaBKHe BCTaBKl1 ,!l)J51 npOBO-o:C 0:: 

c:r: 

"' 
~ c :i:: "' :i:: :>:: AOB, rrpOJIQ}l{eHHblX B Tpy6ax 

(J) :i:: ""t:: ~':>:: "'t:: ---------~---

::;: ~ ;g ;;; rn ~ ~ ~ :;rn ,._. "" :i:: ~ (J) >,N :<: 00 :0 C: N (J) (J) (J) (J) (J) ~ o.o ~ ~ ~~2 \0 \0 \0 

'° "' o:i 0. '"'..--< "' >, "' >, "' >. "' >. (J) 

t:: :;J= 
~ (.) ...... ~ 0. 0. 0. 0. u "' t::o:ioco?:>I ..--< I-< N ,_. cv:l I-< '<:!' I-< 

c fl JI bl T 0 K a B a M n e p a x 

1 I 2 I 3 I 4 I 5 I 6 I 7 I 

1 11 6 6 6 6 6 
1,5 14 10 10 10 10 10 
2,5 20 15 15 15 15 15 
4 25 20 20 20 20 20 
6 31 25 25 25 25 25 

I 
10 43 35 35 35 35 35 l 16 75 60 60 60 35 35 
25 100 80 80 80 60 60 
35 125 100 100 100 80 so 
50 160 125 125 120 100 100 
70 200 160 160 125 125 100 
95 240 190 190 160 160 125 

120 280 225 225 190 160 160 
150 325 260 260 225 190 160 

Ta6;mua cocTaBJieHa no ,ll.aHHbIM 3J1eKTPOTeXHH11e
c1<nx npaBHJI M HopM (3CTnH) § 102 H pesyJibTaTa 
HCCJie)l.OBaHHH HarpeBa npoBO)l.OB c pe3HHOBOfi H30JIH
u11efi, npose)l.eHHofi B3I1 B 1939 roJI.y. 

1 llJrn rrepeMeHHoro TOKa TOJibl<O .no IO KB • .M .M 

2 JlJrn Tpex<jJa3Horo TOI<a TOJihKO AO IO KB • . M.M 
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OJiaBKHe BCTaBKH AJIH rrposonos B Tpy6ax BhI-
6paHhI no ¢opMyJie I BCTaBKH ~I rrposo.zi;a, rro .zi;etf
CTByiow.uM B Tpecre ,, Ces3arr::iJieKTpOMOHTa):K" pacrro
pirn<eHHHM. 

CeqeHHe o6w.ero o6paTHoro rrposo.zi;a B cu.ettwre
CKHX MHOrOIJ,BeTHblX JIHHHHX CJie.zi;yeT 6paTh: 

1) EcJIH u.seTOBhie rrposo.zi;a ):l{eCTKO BK.lIIoqeHhI Ha 
pa3Hhie ¢a3hI, ceqeHHH, pasHoro ceqemuo u.BeTosoro 
rrposo.zi;a. 

2) EcJIH u.seTOBhie rrposo,II.a BKJIIOqeHhI Ha o.zi;tty 
cpa3y HJIH OTXO,ZJ;HT OT lll.HTa rrepeKJIIOqeHHH - no 
apu¢MeniqecKOH cyMMe TOKOB BCex IJ,BeTOB H CTOJI6u.y 
2 HaCTOHW.eil: Ta 6JIHIJ,bl. 

B aTOM cJiyqae yquThrnaeTCH, qTo apuciJMeTuqecKaH 
cyMMa rrpe.zi;cTaBJIHeT f!HKOBYIO Harpy3Ky, 06bJqHa5I ):l{e 
6y.zi;eT MeHbIIIe, BCJie,ZJ;CTBHe ropeHHH JiaMrr rrpH IlOHH
):l{eHHOM peryJIHTOpOM HarrpH):l{eHHH. 

3) no coo6pa):l{eHHHM, H3JIO):l{eHHhIM B rr. 2, rrpu 
qecJie u.BeToB 6onee Tpex, TO ecTh rrpu qucne npo
so.zi;os 6onee qeTbipex, rrJJaBKYJO BCTaBKY yMeHbIIIaTb 
rrpoTHB 3HaqeHHH cToJI6u.a 7-He HY):l{HO. 
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1-'ABJI 1:1 ll, A IV 

,IJ,onyc11ae~1b1e noTepn ua11pnnw111111 u ce•r11 

(s rrpoueHrax or HOMHH3JibHOro ttarrpmKemrn na~rn) 1 

-------i--Brop11 1rnoe HaII~H-;eH11~--.;aHC~OpMaTOp0~--1 
M Oll.lHOCTb npH XOJI 0 CTOM_x_o_Jl_e ________ _ 

TpaHccpop- 400/231 B _ I 230/133 6 

MaTopa 
B 

KB a 

20 
30 
50 
75 

100 
135 
180 
240 
320 
420 
560 

HOMHH3JlbHOe HanpHlKeHHe JI3Mfl 

220 B I 127 6 
--------------

1 

CosMeCTHoe mna-1 llHTattHe ocsemeHHH OT caMo-
m1e CHJibI H rnera CTOHT. Tpa1-1ccpopMaTopa 

2,6 
2,7 
2,8 
2,8 
2,9 
2.9 
3,0 
30 
3,1 
3,2 
3,2 

4,5 
46 
4:8 
5,0 
5,0 
5.1 
5,2 
5,3 
5,S 
5,7 
5,8 

4,2 
43 
4'.5 
4,7 
4,8 
4,9 
5,0 
5,1 
5,2 
5,4 
5,5 

1 DoTepH Harrpm1<eHHH onpe)leJietta npn ycnos1111 no.n.se)J.e
HHH !( IlOCJie)J.HHM JiaMnaM nanp!!ll{. Ha 2,5 % MeHbllle HOMHUaJia 
11 np11 sarpys1<e Tpar1ccpopMaTopa B pasMepe 90% OT ero HO
MHH3JibHOlt MOUl.HOCTH. 

B cernx Manoro HanpHlKemrn JJ.Onyc1<aercl! norepH HanpH
}Kemrn 8%, ro ecTb: 

npH nanpSilKeHHH 36 B 
12 8 

. 3 6 

. 1 6 
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TA.BJI.HI{A. V 

0,2 
0,4 
0,6 
0,8 
1,0 
1,2 
1,4 
1,6 
1,8 
2,0 
2,2 
2,4 
2,6 
2,8 
3,0 
3,2 
3,4 
36 
3'.8 
4,0 
4,2 
4,4 
4,6 
4,8 
5,0 

flpuAO:JICl!Hue I 

Tao.JI1111,a 1110111e11Ton D n11.JI0DaTT111eTpax 

2,5 

14 
27 
40 
54 
67 
81 
94 

108 
121 
135 
148 
162 
175 
189 
202 
216 
229 
243 
256 
270 
283 
297 
310 
324 
33t 

4 

21 
43 
65 
86 

108 
129 
151 
172 
194 
215 
237 
258 
280 
301 
323 
344 
366 
387 
409 
430 
452 
473 
495 
516 
538 

6 

30 
65 
95 

130 
160 
190 
225 
255 
290 
320 
350 
385 
415 
450 
480 
510 
545 
575 
610 
640 
670 
705 
735 
765 
800 

10 

55 
110 
160 
215 
270 

I 325 
380 
430 
485 
540 
595 
650 
700 
755 
810 
865 
920 
970 

1025 
1080 
1135 
1190 
1245 
1300 
1355 

l\'.1 e 

16 

85 
175 
260 
350 
435 
520 
610 
695 
785 
870 
955 

1045 
1130 
1215 
1305 
1390 
1480 
1565 
1650 
1740 
1825 
1915 
2000 
2090 
2175 

: 

I 
I 

I 
I 

I 

l 

: 
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)~.Jill CllCTClllbl 220/:l27 B (rpexcpa3HOil) 

;~ 1. 

-- --- - . 

25 35 50 I 70 95 120 150 

I I 

140 190 270 380 512 650 810 
270 380 540 760 1026 1300 1620 
410 570 810 1140 1540 1940 2430 
540 760 1080 1520 2054 2590 3240 
680 950 1350 1900 2568 3230 4050 
820 1140 1620 2280 3082 3880 4860 
950 1330 1890 2660 3596 4520 5670 

1090 1520 2170 3040 4110 5170 6480 I 1220 1710 2440 3420 4624 5810 7290 
1360 1900 2700 3800 5138 6460 8100 
1500 2090 2910 4180 5652 7100 8910 
1630 2280 3240 4500 6166 7750 9720 
1770 2470 3520 4940 6680 8390 10530 
1900 2660 3790 5320 7194 9040 11340 
2040 2850 4050 5700 7708 9680 12150 
2180 3040 4320 6080 8222 10330 12960 
2310 3230 4590 6460 8736 10970 13770 
2450 3420 4860 6840 9250 11620 14580 
2580 3610 5130 7220 9764 12260 15390 
2720 3800 5400 7600 10278 12910 16200 
2860 3990 5670 7980 10792 13550 17010 
2990 4180 5940 8360 11306 14200 17820 
3130 4370 7210 8740 11820 14840 18630 
3260 4560 6480 9120 12334 15490 19440 
3400 4750 6750 9500 12848 16130 20250 
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TAJiJII:IIJ,A VI 

Ce'!e1-rne 
KB . .!Ht 

noTepl! 
Hanp>J)j{ 2 % 

2,.5 

"·.I 
-------=--~.:..:.--=~= -=--:-:---~---=---

0,2 4:2 
0,4 

I 
82 

0,6 124 
0,8 165 
1,0 206 
1,2 247 
1,4 288 
1,6 :330 
1,8 370 
2,0 412 
2,2 453 
2,4 494 
2,6 535 
2,8 576 
3,0 618 
3,2 658 
3,4 700 
3,6 740 
3,8 781 
4,0 822 
4,2 864 
4,4 905 
4,6 947 
4,8 988 
5,0 1030 
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4 6 10 

66 99 165 
132 198 330 
198 296 500 
263 395 660 
330 495 820 I 
395 594 980 
460 694 1180 
528 793 1320 
591 892 1480 
660 990 1640 
725 1090 1810 
790 1190 1970 
850 1289 2140 
925 1390 2300 
990 1490 2470 

1060 1590 2530 
1120 1685 2800 
1180 1785 2960 
1255 1885 3120 
1320 1980 3300 
1386 2080 3460 
1451 2180 3640 
1517 2280 3800 
1582 2379 3960 
1048 2480 4140 
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1150 1570 1980 2470 412 580 I 830 

530 820 1150 1660 2300 3140 3960 4940 
790 1240 1730 2480 3450 4700 5950 7450 

1060 
13:20 

1650 2300 3300 4600 6300 7950 
I 

10900 
2030 2900 4150 5150 7850 9900 12400 

1590 
1850 
2110 
2330 

2470 3470 4950 6900 9400 11900 14900 
I 2880 4050 5800 8100 11000 13900 17300 

I 3300 4()00 6600 9200 12600 15900 19800 
3700 5200 7450 10400 14100 17800 22300 

2640 4120 5760 8300 11500 15700 19300 24700 
2900 4530 6350 9100 12700 17200 21800 27200 
3170 I 4940 6900 9900 13800 18800 23300 29700 
3440 5350 7500 10800 15000 20400 25700 32100 
3700 5760 8100 11600 16200 22000 27700 34600 
3960 
4230 
4500 

6180 8650 12400 17300 23500 29700 37100 

r 6580 9280 13200 18400 25100 31700 39600 
7000 9800 14050 19'.iOO 26600 33700 42000 

4760 7400 10400 14900 20700 28300 35600 44500 
5020 7810 11000 15700 21900 29800 37600 47000 
5280 8220 11600 16300 23000 31400 39600 49500 
5545 8628 12200 17130 24150 33000 41600 52000 
5805 9038 12770 17!140 25200 34600 43700 54470 
6070 9446 13370 18770 26350 36200 45600 56850 
6330 9856 13940 19580 27450 37800 47550 59350 
6595 

I 
10264 . 14540 20410 28600 39400 49700 61850 
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TAB.lIHII,A -VTT 

'l'ao.nu~a 510JHCHTOB D IUfollODRTTMCTpax 

l\I }~ 
-·· 

~ .. 
·--~e,1em1e B !{B. _,jf,ll: ~-

~ 

00Tep;1 ~ 1 1,5 2,5 4 
uanpm!{emrn s % 

I 
I 

! 

0,2 1 1 2 4 i 
0,4 2 3 5 7 ! 

0,6 3 4 7 11 
0,8 4 6 9 15 
1,0 5 7 11 18 
1,2 6 8 14 22 
1,4 . 6 10 16 26 
1,6 7 11 18 29 
1.8 8 12 21 33 
2,0 9 14 23 37 
2,2 JO 15 25 40 
2,4 1 l 17 28. 44 I 
2,6 12 18 30 48 ! 

2,8 13 19 32 52 I 

3,0 14 21 34 55 I 
I 

3,2 15 22 37 59 
3,4 16 23 39 63 
3,6 17 25 41 66 
3,8 17 26 44 70 
4,0 18 28 46 73 
4,2 19 29 48 77 
4,4 20 30 51 81 
4,6 21 32 53 85 
4,8 I 22 3.3 55 88 

I 
.'i,O 2.3 35 57 92 

I 

I 
i ': 

I 
I 

--

I 
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(RDTM) Ji;ollJI CHCTCMbl 1.27 8 (0,!1,HO¢a3HOi1) 

,1~ h 1 
-· 

I 

6 10 16 25 35 

·- ------

5 9 15 2.3 32 
11 18 29 46 64 
17 27 44 69 97 
22 37 59 92 129 
27 46 74 115 162 
33 56 88 138 194 

I 
38 65 103 161 227 
44 75 117 184 259 

I 50 84 132 207 2~)2 
55 94 146 2.30 324 
61 10.3 161 253 357 
66 113 175 276 389 
72 122 190 299 422 
76 132 204 322 455 
83 141 219 345 487 
88 151 233 3(i8 520 

! 94 160 248 .391 552 
I 99 170 262 414 585 

105 179 277 437 617 
110 189 291 460 650 
116 198 .306 48.3 682 
121 208 320 506 71.5 

I 127 217 335 529 745 I 
131 227 349 552 780 
138 236 364 575 812 

287 

50 70 
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46 64 
92 128 

1:32 192 
184 25(:i 
230 ;320 
276 384 
322 448 
368 512 
414 576 
460 640 
50(i 704 
552 7.'50 
598 814 
644 878 
690 942 
?Bli lOOii 
782 1070 
828 1134 
874 1198 
920 12G2 
966 J;j26 

1012 l :390 
1058 1454 
1104 I l!il8 
I 1.'iO I 1582 
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norepl! 
Hanpl!lKe-
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Tau.1111a;a ~1011e11Tou n 1u1.'10Ba.TT111eT1Htx 

M E 

I 
Ceqem1e 

B KB. MM 1 1,5 2,5 4 6 
-------~-

I -------~-
--- -- - -

I 
i 
I 

0,2 3 i 4 7 11 17 
0,4 6 8 14 22 33 
0,6 8 i 12 21 33 50 I 

0,8 11 17 28 44 66 
1,0 14 21 35 55· 83 
1,2 17 25 41 66 100 
1,4 19 29 48 77 116 
1,6 22 33 55 88 133 
1,8 25 37 62 99 150 
2,0 28 41 6~ 110 166 
2,2 30 45 76 121 183 
2,4 33 50 83 132 199 
2,6 36 54 90 143 216 

39 58 97 154 232 

I 
I 

2,8 
3,0 41 62 104 165 249 ! 

3,2 44 66 110 176 266 
3,4 47 70 117 187 282 
3,6 50 74 124 198 299 
3,8 52 78 130 209 316 
4,0 55 i 83 138 221 331 
4,2 58 I 87 145 231 349 
4,4 61 91 1.52 242 365 
4,6 63 95 159 253 381 
48 66 99 166 264 398 
5,0 69 104 172 275 415 

I 

20 
1 Ta6Jrnu,a npHMeH11Ma Jl,Jlll nOCTOHHHOfO TOKa 220 H 2 x 110 8. 
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I 

llpll!lOJ1ceHue I 

(1rnTM) p;.1Ul cncTem1M 220 B (oii;no1Jimmoii) 

.II. h 1 

10 16 25 35 50 70 
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28 44 
55 88 
83 133 

110 177 
138 221 
166 265 
193 309 
220 354 
249 398 
276 442 
304 486 
331 530 
359 575 
386 619 
414 663 
441 707 
469 751 
497 796 
524 840 
552 883 
579 928 
607 972 
634 1020 
662 1060 
690 1100 

19 B noMOlllb TeaTp. o 

69 
138 
207 
276 
345 
414 
483 
552 
621 
690 
759 
828 
897 
966 

1040 
1100 
1170 
1240 
1310 
1380 
1450 
1520 
1590 
1660 
1720 

97 
193 
290 
387 
484 
581 
678 
775 
872 
969 

1070 
1160 
1260 
1360 
1450 
1550 
1650 
1750 
1840 
1930 
2040 
2130 
2230 
2330 
2420 

CBeTHTeJIIO 

138 192 262 331 
276 387 525 663 
414 579 787 994 
552 771 1050 1330 
690 963 1310 1660 
828 1160 1570 1990 
966 1350 1840 2320 

1100 1540 2100 2650 
1240 1730 2360 2980 
1380 1920 2620 3310 
1520 2120 2880 3640 
1660 2310 3150 3970 
1790 2500 3410 4300 
1930 2690 3670 4640 
2070 2880 3930 4970 
2210 3080 4190 5300 
2350 3270 4460 5630 
2480 3460 4720 5960 
2620 3650 4980 6300 
2760 3870 5250 6630 
2900 4040 5500 6960 
3040 4230 5770 7280 
3170 4420 6030 7620 
3310 4610 6290 7950 
3450 4800 6550 8280 
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T.ABJ1l/II;.A IX 

Cu~'Ia To1u1 u ai1ncpax, u aauucn~1ocTu OT Hanp1uuen11n H MOUJ;HOCTll I 

CTOCTOHHHbIH TOK T p e x cp a 3 H bl n T 0 K 

-
Mo~HOCTb B KHJJOsarrax 

110 8 220 8 

I 
110 8 220 B 380 B 5'00 8 

cos q> = 1 cos q> = 1 cos q> = 1 cos q> = 1 
I 

I I 
1,0 9,1 4,6 5,3 2,6 1,5 1,2 
1,2 10,9 5,5 
1,4 12,7 6,4 

6,3 3,1 1,8 1,4 I 7,4 3,7 2,1 1,6 
1,6 14,5 7,3 
1,8 16,4 8,2 
2,0 18,2 9,1 
2,2 20,0 10,0 

8,4 4,2 2,4 

I 
1,9 

9,.5 4,7 2,7 2,1 
10,5 5,3 3,0 2,3 
11,5 5,8 3,3 2,5 

2,4 21,8 10,9 12,6 6,3 3,6 2,8 
2,6 23,6 11,8 13,6 6,8 3,9 3,0 
2,8 25,4 12,7 14,7 7,4 4,3 3,2 
3,0 27,2 13,6 15,7 7,9 4,5 3,5 
3,2 29,0 14,6 16,8 8,4 4,9 3,7 
3,4 31,0 

I 
. 15,5 

3,6 32,8 16,4 
3,8 34,6 17,3 

17,8 8,9 5,2 3,9 
18,9 9,5 5,5 4,2 
19,9 9,9 5,8 4,4 

4,0 36,4 18,2 
4,5 41,0 20,4 

21,0 I 10,5 6,1 4,6 
23,6 11,8 6,9 5,2 

5,0 45,6 22,8 26,2 13,1 7,7 5,8 
5,5 50,0 25,0 28,8 14,4 8,9 6,4 
6,0 54,5 27,2 31,4 15,7 9,1 6,9 
6,5 59,0 29,6 
7,0 63,5 31,8 
7,5 68,0 34,0 
8,0 72,5 36,4 
8,5 77,5 38,6 
9,0 82,0 41,0 

34,0 17,0 9,9 7,5 
36,0 18,3 10,6 8,1 
39,4 19,7 11,4 8,7 
42,0 21,0 12,2 9,3 
44,5 22,2 12,9 9,8 
47,0 23,6 13,7 10,4 

9,5 86,5 43,0 50,0 25,0 14,4 11,0 
10,0 91,0 45,5 52,5 26,2 15,2 11.6 

1 .llm1 O.LJ,HOcpa3HOro TOKa, npll OCBeTHTeJibHOli: HarpJ3Ke (cos =q> 1 ), 
201-5 Di1Ji,fi,,ze,o/., b-y ASA _ 19* 

HOJlb30BaTbC51 reMll }l(e CTOJI6~aMH, '!TO H JlJ!il IlOCTOilHHOfO TOKa. 
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TAB.lIHll,A X 

CTapTepni.rn 6aTape11 na :12 B !J;.llll ocBmn;ennn 

Opo.L\OJllKI!TeJibHOCTb pa3p5na n 
H CIIJJa pa3p5lJ.\ 

OCT 5019 14/Vl-32 r. 
---------------------

T11rr 6arapen 

"" I "'"" 0 1 ::;: 3 2 'l:3COB 0 'l:ilCOB 
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;:'( '"j I I ~ ~ AM- A\111 ep-1 A \1- A~rnep-

u u nepbr lJaCbI rrepbI q;1cb1 

~==c==l====~·=- --~-2--~~'3 -~-_4_\ __ 5~_l __ 6 =c 
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E-CT- 15-VII 
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4 

5 

6 

7 

7 

8 

9 

3,00 

3,75 

4,50 

5,25 

60 

75 

5,40 

6,75 

8,10 

54,0 I 

67,5 I 
I 

9,45 :::: 
5,25 

90 

105 
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120 

135 

9,45 

10,80 

12,15 

94,s I 
I 

6,00 

6,75 

108,0 i 
I 
I 

6-CT-5-15-IX 121,5 I 

1 ll.JJll ycraI-IOBKH c Hanpl!lKeHneM 36 8 CJie].\yeT COe].\HHHTb lIOCJle 
T3K KaK pTyTHb!e BbllIPllMHTeJJH H3fOTOBJJHIOTC5! TOJJbKO ).\JIH sapnnKH 

llmi sapHJ.\KH Bcex rrepeqncJJeHHbIX B ra6Jrnu.e 6aTapeH: YJ.\06Ho 
necTHHK" B JlemrnrpaJ.\e. OHO pa6oTaeT OT ceTH rrepeMeHHOfO TOKa 
12 HJJH 21 a. K KOHUY 3apHJ.\3 Harrp>1}J{em1e rrocTOHHHOro TOKa aBTOMa 
TOKa CHHlK3eTCll. Co CTOpOHbl nepeMeHHOfO TOK3 IIOTpe6J1neTC5l OT 1,6 a 
noro roKa. 

y crpottCTBO ITO Hapy}J{HOMY BHJ.\Y rrpeJJ:CTaBJIHeT co6oi1 HaCTOJ!bHblH 

201-5 Di.,gi,;fi,zui- f?.-y ASA 

I 
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@mJOIHtCll!OC'fll B HCQO.Jll>Jl!llX 'l'eRT[HtX 1 

COOTBeTCTBYI-011.\fie eti eMKOCTb 
HOfO TOKa 

3 qaca 1 qac 

' ::;;: 
Q) ' 

"' '"' ("::;! ~ 
:i: -
..0;;, 

~-< 
:i: • 

i nepbI 'l:3CbI rrepbI qachr :r:: ~ ~ 

Pa3Mepbr 6aTape11 B M HJI
JIHMe1pax 

I 
I 
I 

.ll.Jinna jW11p1rna Bbrcorn 
I AM- I AMrrep- AM- I AMrrep- ~ ~ 3 

1-1--I 8 --9-I 10 -11--12-- 13 14 

13,8 

17,3 

20,7 

24,2 

24,2 

27,6 

31,0 

41,4 

51,9 

62,1 

72,6 

72,6 

82,8 

92,0 

27,0 

33,8 

40,5 

47,4 

47,3 

54,0 

60,8 

27,0 

33,8 

40,5 

47,3 

47,3 

54,0 

60,8 

-~~=-=,-=~~=~===~=== 

60 

75 

90 

105 

105 

120 

135 

508 

450 

500 

582 

525 

648 

625 

148 

195 

195 

195 

215 

195 

278 

255 

255 

255 I 
255 

255 

255 

255 

J.\OBJTeJibHO 3 6aTapeH. 3apl!lK3Tb KallCJ.\yro Garapero np11nercn orneJibHO 
6arapei1 12 HJIH 24 a. ' 
np11:,1eHnTb BblllpHMl!TeJibHOe ycrpoi1crso rnrra YPB-1 3aBona ,, 5ype
l 27 HJIH 220 6 H CHa6llceHO nepeKJIIO'l3TeJieM, ):(JI5l sapHJJ:KH 6aTapeti 
Tl1'l:CCKH IIOJJ:bIMaercll, KaK 3TO Tpe6yerC51 J(JI5l IIOJIHOro sapHJJ:a, a CHJia 
no 4,5 a, B 33BHCHMOCTH OT Harrpl!}J{eHHll rrepeMeHI-IOfO II Eblllp51MJJeH .. 

.\1eranJIHlJec1mll: rmca<j:J 435)<225X440 AtM. T11rr cre11JIHHHOH KOJJ6bI 2 B- 6 



flPOEKT 

IlPH.JI OHU:HJIE U 

nPABV!JIA 

YCTPO VIC TBA VI 3KCnJI OAT A UV!V! 3JIEKTPOTEXHV!L\ECK ViX 
YCTAHOBOK B TEATPAX, UVIPKAX, KV!HOTEATPAX, KJIY-
6AX VI !1M nO.Il06HblX DOMEW,EHV!5IX 11115! 06lll,ECTBEH-

Hb!X C06PAHV!Vt l 

I. 06ollac·rh 11p11111e11e1111n 

§ 1. HaCTOHW.He rrpaBJrna OTHOCHTCH K 8JieKTp11qe

CKHM ycTaHOBKaM B 3,11,amrnx H IIOMern.eHHflX ,11,Jlfl o6w,e

CTBeHHbJX co6pa1rni1 c KOJIHqeCTBOM MeCT OT 100 H 
6oJiee. 

TI p 11 M e q a H 11 e 1. Y mrnepMar11, pecropaHbl 11 rrpo•me 110-
i106Hh1e IIOMell(e!HI51 IIO)l'!HHHIOTCH H3CTOH Ill.HM rrpaBHJiaM JlO 
BlJe)leHHH B neilCTBHe cneu.11aJibHblX rrpaBHJI )l.JIH 3THX rru
Me!Il,eHHil. 
llp11Me'latt11e 2. Ornpbirble rearphi, rp116yHhl cranaoua 
11 npO'!He IIO)l.06Hble cooppKeHHfl IIOJl'lHHHIOTCfl HaCTOflll~HM 
rrpaBHJl3M B COOTBeTCTBHH c H3Jlll1Jl1eM B HHX 3JieMeHTOB co
opy)]{eHllH )l.JIH o6ll(eCTBeHHblX co6paHHH, nepe'!HCJleHHb!X B 
§ 3 H3CTOHl1(11X rrpaBHJI. 

II. Onpe1J;eo11e1111n 

§ 2. K 3,11,aHHHM H rroMern.emrn:M JI.JUI o6rn.ecTBeHHbIX 

co6paHHH OTHOCflTCfl: TeaTpbl, UHpKH, KJIHOTeaTpbl, 

1<Jiy6b1 co 3pJITeJibHblMH OOMern.eHHHMH, KOHuepTHbie 

saJibI JI BbICTaBoqHbie noMern.emrn. 

1 DpoeKT rrpaBHJI pa3pa6oraH crreu.uaJibHOH KOMHCCHCfi 110,Il, 

npeJJ.cenarenbCTBOM npocp. M. A. lllareJieHa B Cesepo-3arramo,1 

2a1~·1tJi,.'.l/LfL~~9~]{AsAPoe1cra B 1937/1938 r. 
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§ 3. 3,n:arnrn .Z1JIH o6rn:ecTBeHHbIX co6paHHH, B aaBH

cHMOCTH OT po,LI,a CBOero Ha3HatreHHH, MOfyT BKJIIOlfaTb 

B ce6e CJie.ZlyIOIUHe BH,ll,bl IIOMern:eHHH: 

1) rroMern:eHHH, rrpe,LI,HaaHatreHHhie HenocpeAcTBeHHO 
,ll,JIH 06c.11y)KHBaHHH H npe6bIBaHHH B H!IX ny6JIHKH, 

KaK TO: 3aJI, cpoiie, BeCTH6IOJIH, c rapJI.epo6aMH, y6op
Hbie, KJiy6Hbie KOMHaTbI, ay,TI,HTOpmr; 

2) cueHy ~ueHHtrecKy~ KOp06Ky) HJIH 3aKphlTYID 
3CTpa,LI,y co BCe!lm IIOMern:eHHHMH ,ll,JIH cpyHKUHOHRpO

BaHHH TaKOBhlX B rrpe,LI,eJiax ,TI,aHHOfO 3,ll,aHHH; 

3) aJieKTpoMaIIIHHHhie H aJieKTpopacnpe,LI,eJIHTeJih
Hbie IIOMern:eHHH; 

4) IIOMern:emrn ,ll,JJH 3JleKTPOTexm:itieCKHX ycTaHOBOK 

CHJlhHOfO TOK a, o6cJiy)KHBarorn:Hx cueHy H KHHOKaMepy' 
a HMeHHO: 

a) rrymn ynpasJieHHH - rroMern:eHHe, H3 r<0Toporo 

npOH3BO,ll,HTCH ynpaBJieHHe cueHHlfeCKHM OCBern:em1eM 
HJIH MexaHH3MaMH cueHM, 

6) anrrapaTHOe ITOMern:eHHe, B KOTOpOM pacnOJIO

}l{eHbI rrpH60pbI H arrrrapaTbl yrrpaBJieHHH pa60lfHMH 

JIHHHHMH, ITHTaIOIUHMH rrpH60pbl cuemitrecKoro OCBe

rn:eHHH, H 3JieKTPO.Z1BiffaTeJIHMH cueHHlfeCKHX MeX3HH3-

MOB (IUHTbl, peocTaTbI, aBTOTpaHccpopMaTOpbI H np.). 

Ill. Ilpanu.Jia yc'.l'poitcTBa 

§ 4. :3J1e1<TpHtreCKHe ycTaHOBKH B 3,ll,aHHHX H ITOMe

rn:eHHHX ,ll,JIH o6III,eCTBeHHblX co6pamrJl: .Z10Jl)l{Hbl ITO,ll,lfH

HH TbCH ,TI,eHCTBYIOIUHM ,,npaBHJiaM yCTpoikTBa 3JleKTpo

TeXHHlfeCKHX ycTaHOBOK CHJibHOro TOKa c TOlfKH ape
HHH 6eaonacHOCTH" c TeMH H3MeHeHHHMH H ,ll,OilOJIHe

HHHMH, KOTOphle H3JIO)KeHbl HH}l{e. 

§ 5. B a,TI,aHHHX H rroMern:eHHHX AJJH o6rn:ecTBeHHhIX 

co6pam1il JI.OnycKaeTCH TOJlbKO HH3KOe 1rnnp5l)KeHHe. 

BhrcoKoe HanpH*eHHe ,TI,orrycKaeTcH JIHIIIb B rroMern:e
HttHx, VK33aHHbIX B II. 3 (§ 3). 

20:1-S' Di.fJi.,fi,,zW., f?.y ASA 
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f1 pH M e q a H He 1. fa30CBeTHb!e ycTailOBKH Bb!COKOfO Ha

I1plUKeHf!51 .norrycKaIOTCH TOJibKO cnapy}KH 3.0:aHHH .O:JIH o6w:e
CTBeHHblX co6paH!!ll H I10.0:1IHHHIOTCll cneu.HaJibHblM rrpa
BHJlaM. 

f1 p H M e q a H H e 2. p Y1IHble JiaMITbl .O:OITyCK3IOTCH J!Hlllb Ma
J!OfO HanpinKeimH. 

§ 6. CTOMHMO OCHOBHOrO OCBew,eHHH, B 3)1.aHirnX AJIH 

o6w,ecTBeHHhIX co6pamrti AOJDKHhl HMeTbCH ocBew,emre 

6e3onaCHOCTI! (3BaKyau,I!OHHOe) H CI!fHaJibHOe OCBew,e

HHe y ABepHbIX npoeMOB KaK B caMHX 3aJiax l1 cpotie, 

TaK I! no nynf BblXOAa Hapy)f{y (aHaJIOrIF!HO npaBIIJiaM 

HKT no HcKyccTBeHHOMY ocBew,emno npoMhilllJieHHhIX 
npe,n:npm1rnti). 

§ 7. B noMeru,eHIIHx 3AaHttti AJUI 06meCTBerrnh1x 

co6paHIIA c KOJIH4eCTBOM MeCT MeHee 250 OCBeru,eHHe 

6e3orraCHOCTH MO}!{eT HMeTb HCTOqHl!K !IHT3HH5I o6w,nl1 

c OCHOBHblM OCBeru,eHIIeM, HO AOJI}!{HO HMeTb pa3,ZI,eJib

HYIO ceTb, HaqHHaH OT rJiaBHoro pacrrpe.z:r.eJIHTeJihHoro 
lJJ,IITa. CTptt 3TOM cerHaJihI-IOe oCBeru,eHIIe MO}KeT 6bITb 

Jin6o 3JieKTpII4eCKI!M, nIITaIOlJJ,HMCH OT He3aBI!CI!MOro 

I!CTOqHI!Ka (1rnnpII111ep, OT aKKYMYJillTOpHOH 6aTapeH), 

JIH6o ocyw,ecTBJIHTbO! rrpH nOMOlJJ,H cseqHb!X HJIH HM 

no.no6Hh1x 3aKpb!TbIX cpoaapeti. 

§ 8. B rroMeru,eHHHX 3,naauti AJIH o6w,ecTseHHhIX 
co6paHHH c KOJIHqecTBOM MeCT CBb!llle 250 )I,JIH OCBe

w,emrn 6e3onacHOCTH )l.OJl}KeH HMeTbCH He3aBI!CHMb!H 
HCTOqHHK ITHTaHHH. 

f1p11 Me q a H He. Jlsa BBO.O:a OT 33MirnyTOH HH3KOBOJib'fHOH 
1rn6eJibHOi1 ceTKH, ITHTa101.u:eliCH OT .nsyx 11J111 6onee 3JieK

rp1111ecKHX CTaHll,llH, C1l!1Ta!OTCH TaroKe He3aBHCI1MblMH HCT01l

Hl1Ka:v!H. 

§ 9. Ocsememre 6e3orracHocTII 3pttTeJihHhIX 3aJI HJIH 

ay,nHTOpttti, 3aTeMHHeMb!X BO BpeMH HaXOlli)l.eHHH B HI!X 
_ny6mrnH, )I,OJl}!{I-10 HMeTb He3aBHCHMOe BKJIIOqem1e KaK 

H3 !IOCTa no}!{apHoA oxpaHbl, T3K H OT )l.e}KypHw,ero B 

3ane 06cJiy}J{IIBa10w,ero rrepcoHaJia. BTop11qHoe BblKJIIo-
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'-lem1e JJ.OJDKHO ocyw,eCTBJ!HTbCH TOJ!bKO II3 Toro rryHKTa, 

H3 KOTOporo rrpOII3Be,D,eHO BKJ!IO'-leH!Ie. 

§ 10. Op!I He3aB!ICIIMOM !ICTOLJH!IKe II!ITamrn ocBe

w,eH!Ie 6e3orracHOCTH 3p11TeJ!bHbIX 3aJ! JJ.OJ!)KHO !IMeTb 

rrp1ICIIOC06J!eH!Ie ,Il,JIH aBTOMaTHLJeCKoro BKJ!IOLJemrn B 

CJ!yqae O,Il,HOBpeMeHHOfO aBapHiiHOro rrpeKpau~eHHH 

ocBew,emrn B 3pHTeJ!bHOM 3aJ!e u Ha cueHe HJ!H rrpe

Kpaw,eHHH IIO,D,aLJM TOKa K K!IHOrrpoeKTopy. 

A. PacnpeoeAumeAbftaH cemb 

§ 11. Bee pacrrpe,ZI,eJremie aJreKTP1ILJec1rnii aHepnm, 

KpOMe oCBew,eH!IH 6e3orracHOCTII, ,llOJI)KHO IICXOJlJ!Tb 

OT rJ!aBHOfO pacrrpe,ZI,eJ!HTeJ!bHOrO ill,HTa, pacIIOJ!O)KeH

HOfO B caMOM 3JJ.3HlUI ,Il,JIH o6w,eCTBeHHbIX co6paH!IH. 

§ 12. Ka)K)(biii rpyrrrroBoli W,IITOK JI.OJI)I<eH !IMeTb 

B03MOlliHOCTb HH,Zl,IIBH,D,yaJibHOro OTKJIIOLJemrn. 

§ 13. OT r JiaBHoro pa crrpe,D,eJI1neJibHOro ill, II Ta 

,D,OJI:lKHbI OTXOJI.IITb CaMOCTOHTeJibHbie JIHHl1ll JJ.J!H CJ!e

JI.YIOW,HX 06beKTOB: 
1) Hapy21rnoro tt pe1rnaivrnoro oCBern,eHttH; 
2) IIOCTOHHHO ,D,eliCTByIOw,ero OCBew,eHIIH (rroMew,e

mrn KapayJ!bHb!X H IIOlliapHblX IIOCTOB, IIOMeW,eHtte pac

npe,D,eJ!ttTeJ!bHOrO ill,!ITa H 3J!eKTpOMaillttHHOe, aKKYMY

JIHTOpHoe); 
3) spttTeJ!bHoro 3a.11a tt cueHhI; 
4) no.rr.co6ttblX rroMern,eHttii cu,eHbI; 

5) IIOJI.C06Hb!X IIOMern,eHHH )l.J!H 3p1ne.11eii; 

6) CHJIOBbIX Jl!IHHll; 
7) HarpeBaTeJibHblX rrp116opoB; 
8) JI.Bttra TeJieli Jl.JIH IJO)l.beMa tt crrycKa 3anaseca; 

9) no2Ka pHoii HacocHoii. 
§ 14. MarnCTpaJ!bHbie H pacrrpeJI.emnenbHbie npo

Bo.rr.a, CJ!y2Karn,He )l.JIH IIHTaHIIH OCBeTttTeJibHbIX H CH

J!OBb!X rrptteMHHKOB B IIOMern,eHIIH Jl.JI5l rry6JIHI~H, He 
AOJ!)KHbI rrpoKJia,n:bmaTbCH BHYTPH cueHHLJecKott Ko

po6KH. Y!CKJIIDLJeHtte II3 3TOro rrpaBHJ!a JJ.OrrycKaeTCH 
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.ILJIH npoBO.ILOB, mnaiolll,HX cBeTHJibHHKH H3 nyttKTOB 

ynp3BJieHl1H. 

§ 15. M3rttcTp3JIH, n11T3IOlll,He octtoBttoe oCBelll,e

HHe H OCBelll,eH11e 6e30I13CHOCTH, CJie.ILyeT, no B03M0)!{

HOCTH, npOI(Jl3,ll,b!B3Tb p33JIHqHbIMH TpaC3MH. 

§ 16. B noMelll,eHHHX c .ILBYMH If 6oJiee JI3MnaMH 

H31{3JIHB3HHH, 1{31{, H3I1pHMep, B KOpH,ll,Op3X, Ha JieCT

Hl1 U3X H B BeCTH6IOJIHX, JI3MITbl II,OJI)KHbI 6b!Tb BKJllO

lJeHbl, ITO MeHbIIIefi Mepe, B ,ll,Ba COBepIIIeHHO He33BH

CHMO 33lll,Hlll,eHHble npe.ILOXp3HJITeJIHMH OTBeTBJieHlrn. 

3TO np3BHJIO MO}KeT 6b!Tb He co6JIIO,ll,3eMo, eCJIH OCBe

lll,eHHe 6e30IT3CHOCTH B 9THX TIOMelll,eHHHX COCT3BJIHeT 

He MeHee 10% OT o6lll,ero. 

§ 17. Bee orneTHTeJibHbie nptt6opb1 .ILOJI)KHbI 6h1Tb 

y.IL06HO H 6e30I13CHO ,ll,OCTYTIHbl ,ll,JIH ITepHO,ll,HqecKoro 

OCM0Tp3 H CMeHhI JI3MIT. 

§ 18. BhIKJIIoqaTeJIH .ILOJI)KHhI 6bITb He.ILOCTYITHhI 

ny6JIHKe H, ITO B03MO)KHOCTH, u.eHTp3JIH30B3HbI. 

E. 06opyaoBaflue noMew.efluii a/lfl ycma/WBOfC, npOU360aflW.UX 
u pacnpeae.llfllOW.UX 3.lle1Cmpu<tec1Cy10 aHepzu10 

§ 19. 3JieKTpOM3IIIHHHhie ITOMelll,eHHH ,ll,OJl)KHbI 6hITb 

cyxHMH, xopoIIIO OCBelll,eHHb!MH, xopOIIIO BeHTHJIHpye

f\lblMH H 33lll,Hlll,eHHb!MH OT 33TOITJieHHH. 

4epe3 9TH ITOMelll,eHHH He ,ll,OJI)I{Hbl npOXO,ll,l1Tb TpaH-

3HTHble BO,ll,OITpOBO,ll,Hble H KaHaJIH33IJ.HOHHble Tpy6w. 

§ 20. y CT3HOBKa MaCJISIHb!X Bb!KJl!OlJaTeJiefi H TpaHC

cpopMaTopoB ,ll,OnycKaeTCH JIH6o B OT,ll,eJibHb!X ITPHCTpofi

I<aX 6e3 pacnOJIO)KeH!15I HX ITO.IL K3KHMH 6hI TO HH 6hIJIO 

.lLPYrHMH IlOMelll,eHHSIMH, JIH6o B oco6bIX caMOCTOHTeJib

HbIX, TOJibKO ,IJJISI 9TOH u.eJrn: rrpe,ll,H33HaqeHHbIX, coopy

}l{eHHSIX. B OT,lI,eJibHhIX qacTHhIX cJiyqaHx, KOr.ILa caMo

CTOHTeJibHOe Bbl,ll,eJieHHe9TOfO po,ll,a 9JieKTpoo6opy.ILO

R3HI15I npe.II,CTaBJISieT 3H3lJHTeJibHhie OCJIO)KHeHHSI H 33-

TPY.ll.HeHHSI B cTporrTeJibHOM HJIH apx1neKTYPHOM 

OTHOIIIemrn, B03MO}l{H0 BKJIIOqeHHe B o6lll,Hfi ra6apHT 
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coopy)j{emrn o6mecrneHHbIX co6pam:1ti: TpaHccpopMa

TOpHbIX J10Memem1i1 c KaMepaMH .UJIH MaCJIHHbIX Bb!KJIIO

lJaTeJieiL 0.uHaKo np11 3TOM ,llOJl)J{HbJ 6b!Tb BblilOJIHeHbl 

CJ!e)l.)'IOIUHe Tpe6oBa!H151: 

1) CTeHbl ,!1,0JIJKHhl 6b!Tb ornecTOHKHMH H cnoco6-

HblMH BbI,ll,ep)KHBaTh B3phIBHy10 BOJIHY npH asap1rn Ma

CJIHHOfO BbIKJIIOlJaTeJIH; 

2) nepeKphITHH Ha.U B3pbIBHblMH KaMepaMH )J.QJl)!{Hb! 

6bITb orHeCTOfIKHMH 11 Jl.BOHHb!MH c B03.LlYlllHOH IIO

.LlYlllKOH H HMeTb )j{aJII03H B ra6apHTe 3TOti. rro.n.yu11rn; 

3) 1-raJJ. rroMemeHHHMH MaCJioco.n.ep)!{ameti anrrapa

TYPbI AOmKHhI 6bITb yCTpoeHbI oT6ofiHh1e K03bI pbKH 

BL.IJieToM He MeHee 1 M, 3am11ma1om11e Bb1wepacnoJio

)KeHHb1e OKOHHbie rrpoeMbI; 

4) MaCJIOC6opHI1Irn JJ,OJIIKHLI 6bITh BbIHeceHbl 3a ra-

6apHT 3,rramrn; 

5) npH pacnoJIQ}f\.emrn TpaHCcpOpil!aTOpHb!X ycTaHO

BO!{ Ha O)J.HOH CTOpoHe c JieCTHHLIHb!MH KJieTKaMH Mac

COBOfO 110Jlb30BaHHH .n.sepH OOCJie)J,HHX )l.QJl}!{Hbl OT

CTOHTb He MeHee lJeM Ha 15 .M OT 6JimKati:Illeti B3pb!B

HOH KaMepbI; 
6) nelllexo,!l,Hbie 11 npoe3)[rne l!acn1 YJIHIJ. llOJI}!{HbI 

OTCTOHTb OT noMemeHHH MaCJIOCO)lepmameH: anrrapa· 

TYPbI He MeHee KaK Ha 10 .u; Het'ITpaJibHaH 30Ha JJ.OJI)Irna 

11MeTb orpa)KJJ.ett11e HJIH 03eJieHeHHe; 
7) OKHa rrepBoro EJTa)!{a .l(QJl)!{HbI OTCTOHTb He Me

Hee lJei\I Ha 5 M OT 6Jim1rntill!efi B3pb!BHOH 1rn1v1epb1; 

8) B O)J.HOM Tp::rnccpopMaTOpHOM OOMemeHHH .n.ony

CKaeTCH ycTaHOBKa O,!l,HOro HJIH HeCKOJ!bKHX TpaHccpop. 

MaTopoB o6meti MOllJ,HOCTbIO He 6oJiee 360 KBa H .n.eyx 

~1aCJIHHhIX Bh!!{JIIOlJaTeJieti rrpH O,lLHOCTOpOHHeM pacrro

JlO)!{eHHH H, COOTBeTCTBeHHO, B )J.Ba pa3a 60Jibllie nptt 

JLByxcTopoHHeM pacrroJJO)!{eHHH. DpH neo6xoJJ.HMOCTH 

HMeTb 6oJibWee I{OJIHLJeCTBO TpattccpoprviaTopoB HJIH 

MaCJIHHhIX Bb!I<JllOLJaTeJiei1 )J.OITYCKaeTCll HX ycTaHOBKa 

TOJibKO rrp11 HaJIHlJHH Me»rny OCHOBHb!M pacnpe)leJIH-
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TeJibHblM ycTpOHCTBOM H HMH HeiJ:TpaJibHOH 30Hbl B BHJJ.e 

llOMerr~eHHH 6e3 M3CJIHHOH Bb!COKOBOJibTHOH arrrrapa

TYPbJ. 

n p 11 Me q a H 11 e. B oco6b1x cJiyqa51x B BbIIlleJielKarn:eM BTO

poM II TpeTbeM STallcaX Ha.u flOMern:eH!151Ml1 TpaHccjJopMaTO
pOB .uorrycKaeTCH paCl!OJIO}KeH11e TOJ!bl(O CKJia,UO'lHb!X 11 rro.u
co6uo-cJiy}!{e6Hb!X rr0Mern:e1rni'! c KpaTKOBpeMeHHbIM rrpe-

6brna 1111eM B HHX J!Hllib rrepco1-rn11a, Heo6xO,Ul1MOfO ,UJIH 
06cJiy}!{HBaH11S1 TaKHX flOMeW:eHHH. 

B. 06opyiJoaa1we noMew,eHUR iJ.11R a.11e1CmpomexHuttecKux ycma
HOB01c, 06c.11yJ1Cusa1ou4ux c1ieHy 

§ 21. ArrrrapaTHble rroMememrn H rryHKTbI yrrpaBJie

HHH JJ.OJDKHbl 6b!Tb OTJJ.eJieHbl OT CIJ,eHbl H JJ.pyrHX IIO

MemeHHH onrecTOHKHMH rreperopOJJ.I<aMH H rrepeKpbI

nrnMII. 

Optt JJ.HCTaHIJ,HOHHOM yrrpaBJJeHHH BceMtt pa604HMII 

IJ,eITHMH Cll,eHl'.11-IeCKOfO OCBemeHIIH II MeX3Hl13MOB H3JIO

)f{eHHOe Tpe6oBaHHe 5IBJIHeTCH Heo6H33TeJibHb!M Jl,JIH 

rroMemeHttti rryHKTOB ynpaBneH1rn. 

0JJ.E-IaKO B 3TOM cnyqae M3KCIIM3J!bH3H CHJia TOK3 

B OTJl,eJibHOH IJ,errn Jl.IICT3Hll,HOHHOfO yrrp3BJieHIIH He 

,LI,OJI:lKH3 npeBblill3Tb 10 a rrptt H3I1p5DKeHIIH 220 8 II 

15 a rrptt HarrpmKeHIIH JJ.O 127 B. Optt aTOM rrptt6opb1, 

ycTaHOBJieHHble B u.errn ITOCTOHHHOfO TOK3 H BbIKJilO

lJalQilI,IIe TOK 6oJJee 2 a, ,Ll.OJI}KHbI 6b!Tb CH36)f{eHbl 

IICKporacttTeJJHMH. 

§ 22. P a3MemeHtte Bcex rrptt6opoB tt arrrr3pa TOB 

,LI,OJl}KHO 6b!Tb BblllOJJHeHo B COOTBeTCTBHH c Tpe6oBa

HHHMII Jl,efJCTBYIOilI.HX n0p3BHJI ycTpOHCTB3 3JieKTpO

TeXHHlJeCKHX ycTaHOBOK c TOlJKII 3peHHH 6e30l13CHO

c TY!"' 33 HCKJIIOlJeHHeM CIJ,eHII"Y:eCKIIX pery JIHpOBOlJHb!X 

peocTaTOB, p3CCTOHHrre Me)KJJ.Y pH,n:aMH KOTOpbIX JJ.OJl}KHo 

6b!Tb JIHillb Jl,OCT3T04Hb!M ,LI,JIH H3BJielJeHH5l H3 pHJJ.3 Jll0-

6oro OTJl,eJibHOfO peoCTaT3 rrptt BbIKJIIOlJeHHOM ero 

COCT05IHHII, HO He MeHee 0,8 .M. 
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§ 23. PeryJrnpoBoqHhie cuemnecKHe peocTaThI 

,ll.OJDKHbl 6hITb ycTpOeHbl TaKHM o6pa30M, IJ:T06bi TeM

rrepaTypa Hapy2KHhIX qacTeif ux He rrpeBhrlllaJJa 100" C. 
B rroJiofileHirn rrOJJHoro 3aTeMHemrn rrpH peocTaTHOM 

HJIH ,ll.pocceJibHOM peryJJHpOBaHHH ,ll.0Jl2KHO 6b!Tb rrpe

.ll.YCMOTpeHO ITOJIHOe BblKJIIOqemre TOKa; rrpH aBTOTpaHC

cpopMaTopHOM peryJJHpOB3HHH HanpHfileHHe uerrn, TIH

Tarorueif rrpHeMHHK, .ll.OJifilHO 6bITb .ll.OBe,ll.eHo ,n:o HYJI5I. 

§ 24. B rroMeIUeHHHX rrym<TOB ynpaBJJeHHH MoryT 

H3XOJJ,HTbCH J!Hlllb rrpu6opbl H anrrapaTbI, Heo6xo,ll.H

Mbie ,ll.JIH orrepaTHBHOH pa60Tbl JIHUa, yrrpaBJIHIOIUero 

cueHrrqecKHM OCBerueHHeM HJIH ,ll.BHraTeJIHMII cueHH

qecKHX MexaHH3MOB. Bee peryJJrrpyroruHe ycTpoifcrna: 

peOCT3ThI, 3BTOTpaHccpopMaTOpbl, .upocceJibHbie Ka

TYlllKH rr np., a TaKfile npe.uoxpaHHTeJJH, .nomKHhI 
6hITb BhrneceHhI B arrrrapaTHhre rroMeruemrn. CTycKo

Bbie peOCT3Tbl ,ll.BHraTeJieH MoryT 6b!Tb ycTaHOBJieHbl 
B 3TOM TIOMemeHHH B HCKJIIOqJ{TeJibHh!X CJiyqaHX, rrp11 

MOIUHOCTH 0,[l,HOrO ,ll.BHraTeJIH He CBhillle 100 KBm HJIH 

He CBbJ!lle 200 KBm rrpH HeCKOJibKHX 3JieKTpOJLBH

r a TeJJHX. 

f1p11 Me q a H n e. Tpe6osamrn HacToHw:ero rraparpacjJa 
He o6H3aTe.ijbHbl )])Ill ycTaHOBOK o6w:eii MOW:HOCTblO He 
CBblWe 30 KBm rrpn YCJIOBHH 6e3peoCTaTI-IOro peryJinpoBaHHH. 

I'. 06opyiJoBa//Ue Cl{elibl 

§ 25. Brn cueHrrqecKaH ycTaHOBKa .UOJifilHa OTK.110-

qaTbCH rJiaBHh!M py6HJibHHKOM HJIH aBTOMaTOM, pa3-

MbIK3IOIUHM 0,[l,HOBpeMeHHO Bee HesaseMJieHHb!e rrpo

BO,Ua KaK cpa30Bbie, T3K H HyJieBbJe. 
§ 26. Op11MeHeHHe roJJhIX npoBO.ll.OB He norry

cKaeTcH, 33 HCKJIJOqeHHeM CJJyqaeB, npenycMOTpeHHblX 

§ 28 M 38. 00,[l,'beMHbJe TpOCbl M TIO,ll.06Hh!e rrpHCITO

C06JieHM5I BOcrrperuaeTCH yrroTpe6JIHTb I<aK Jl,JIH rro.n
BO,ll.a TOKa, TaK H B KaqeCTBe o6paTHhlX HJIM 333eM

JIHIOJUHX npOBOJJ:OB. 
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§ 27. Jl.JI5I IIO)J.BO)J.a TOKa K rrepeJJ.BH)KHb!M rrpneM

HHKaM AOJDKHb! rrpI:!MemIThCH rn6KHe rrpoBo.n;a B pe-

3HHOBOH 060Jioq1<e He HHllie Mapirn flPlllC. 

§ 28. CKOJih35IIII,He KOHTCIKTbl, KOHTaKTHb!e KOJibUa 

H TOKOBeJJ.yIII,He peJibCbl )J.OJ!}KHbl 6bITb samnmeHbl 

OT cJiyqatiHoro npHKOCHOBeHH5! H OT norra)J.aHH5! Ha 

HHX IIOCTOpOHHHX rrpe.n;MeTOB. YlcIIOJib30BaHHe XO)J.0-

BblX peJibC AJ!5! IIO)J.BO)J.a TOKa H )J.JI5! saHyJieHirn He 

.zr.orryc1<aeTC5I. 

§ 29. flpoBO)J.a, HJJ.ymrre K JiaMnaM pa3Hb!X UBeTOB, 

pacnoJIOJKeHHbIM B OJJ.HOM MHOfOUBeTHOM OCBeTH· 

TeJibHOM npu6ope HJIH B CMelliHb!X OJJ.HOUBeTHbIX, 

COCTaBJI5IIOIII,HX OJJ.Hy 6aTapero, paccMaTpHBaJ.OTC5! 

KaK O.D;Ha CJI0)KHa5! uerrb c OJJ.HHM o6paTHblM rrpo

BOJJ.OM H MOfYT 6b!Th npoKJia)J.bIBaeMbl B OAHOH 

Tpy61<e. 
§ 30. B cucTeMax rrocT05IHHoro TOI<a c saseMJieH

Hb!M o6paTHb!M rrpoBOAOM 3TOT IIOCJieJJ.HHti MOllieT 

npOKJiaJJ.bIBaTbC5I CaMOCTOHTeJibHOH Tpacoti H 06b

eJJ.HH5!Th HeIIOJJ.BH)KHbie KOHUhl CMe)KHhIX MHOrouaeT

Hb!X JIHHHH. 

§ 31. HesaseMJieHHhie o6paTHhie (HyJieBhle) npo

ao.n;a JIHHHH, HJJ.YIII,He K cueHHqecKHM TOI<onpueMHHKaM 
H He HMeJ.OIII,He onepaTHBHOro BhlKJIIOqeHHH, JJ.OJI)f{Hbl 

HMeTb npHCIIOC06JieHH5I AJI5I 6esonaCHOfO 0TKJIIOqe

HH5I. 

§ 32. HarrpmKeHHe Me)K,n:y ABYMH npoao.n:aMH, sa
ae.n:eHHhIMH B cueHHqecKHe OCBeTHTeJibHble npH60pbl, 

He AOJI)KHQ rrpeBhilllaTb 250 B. 

§ 33. Ma1<c11MaJihHa5I CHJia TOKa nJiaBKOH acTaBKH 

npe.n:oxpaHHTeJIH, samHmaromero rpynrry JJaMn, He 

AOJI)KHa npeBhllllaTb 60 a AJI5! HanpH)KeHH5I B 127 B 
H 35 a JJ.JI5! HarrpmKeHHH B 220 8. 

§ 34. CeqeHHe . o6parnoro rrpoaoJJ.a cuem111ec1<ofi 
. MHOrouaeTHOH OAHOcpa3HOH JIHHHH AOJI)f{HO 6b1Tb BhI-

6paHO rro cyMMapHoMy TOKY rrnaBKHX ncTaBoK Bcex 
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npHMbIX (U.BeTOBhrx) npoBO,ll,OB. CaMhiti: Bbr6op npoin
BO.ll.HTCH: 1 

a) B TpexuseTHblX CHCTeMaX- no HaH60Jibllietl: ,ll,O· 
nycnIMOH npo,ZI,OJI}KHTeJibHOH CHJie TOKa; 

6) B qeTbrpex, nHTH H 6oJiee useTHbIX CllCTeMaX -

no HaH60Jiblliefi ,ZI,onycKaeMofi CHJie TOKa nprr no

BTOpHO-KpaTKospeMeHHofi pa6pTe. 

CeqeHHe o6paTHoro nposo,ZI,a MHorou.BeTHbIX MHO

rocpaaHbIX JIHHHH ,ll,OJDKHO 6bITb nposepeHO Ha TOK 
M3KCHM3JlbHO aarpy}KeHHOH cpa3bl no HOMHH3JlbHOH 

CHJie TOKa COOTBeTCTBYIOI.l.(HX nJI3BKHX npe,ZI,oxpaHH· 
TeJiefi. 

§ 35. CeqeHHe rn6KHX nposo,ZI,OB nepeHOCHbIX nprr-

6opos ,ZI,OJI}KHO COOTBeTCTBOB3Tb M3KCHM3JibHOH nJiaB

KOH BCTaBKe H3 4HCJia BCT3BOK, 33I.l.(llll.(3IOI.l.(HX JIH· 

HHH co llITenceJibHhIMH coe,ZI,tt:HeHHHMH Toro }Ke THna, 

KOTOphIMH o6opy,ZI,OB3Hbl ,ll,3HHble rII6KHe nposo,n;a. 
§ 36. lllTenceJibHhie coe,ZI,HHeHHH ,lI,OJI}KHhl HMeTb 

33MOK, aBTOM3TH4eCKH 33KpbIB3IOI.l.(HHC5I npH BCT3· 

B.'leHHOM llITenceJie, H 6h1Tb TaK ycTpOeHhl, 4T06h! 

HCKJII043JI3Cb BC5IK35I B03MO}KHOCTb Kacamrn naJibll.eM 

TOKOBe,LI.yll.(HX qacTefi KaK npH BhIHyTOM HJ!H BCT3· 

BJieHHOM llITenceJie, TaK H B npouecce BCT3BJieHH5I. 

§ 37. CTpirneHHeMhie Ha cu.eHe ocsenneJihHbie nprr-

6ophI ,ZI,OJDKHhl YAOBJiernopHTh CJie11.y10I.l.(HM Tpe6o
BaHHHM: 

a) TeMnepaTypa JIJ06ofi T04KH Hapy}KHOro KO}Kyxa, 

nprr BKJII04eHHH Ha noJIHYIO HOMHH3JibHYIO MOI.l.(HOCTb 

s Teqem1e o,ZI,Horo qaca, He ,ZI,OJI}KHa npesbIUiaTb 
130') C; 

6) ,n;JIH nprr6o;:ioB, npe,n;Ha3Ha4eHHhIX ,ZI,JIH no,ZI,se

UIHBaHHH cpe,ZI,H ,LI.eKopau.m1 (cocpHTbl, ropH30HTHble 

cpoHapH, CHOIIOCBeThI, TyqeBhie arrrrapaThl, sepn!K3Jib· 

1 Ha rrpaKTHKe, raK KaK nposo.na rrpoKJiaJi:b1Ba10rcS1 B rpy6ax, 
CJ!e.llyer IIOJlb30BaTbC!I yKa3am1eM rrp11 Ta6J!Hl(e BbI6opa rrJiaBKHX 
BCTaBOK (ra6JI. Ill). (A. C.) 
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Hbie rrpo)l{eKTOpbr H T. rr.), ,n:orrycTttMaH TeMrrepa

Typa cHtt)l{aeTcH ,n:o 100° C; caMo H3MepeHtte ,n:OJI)l{HO 

rrpOH3BO.D:IITbC5I B ycJIOBH5IX yxy,n:rneHHOH TeIIJIOOT.D:3LJH, 

nyTeM 33Kpb!Tl15I TKaHb!O 20°/o Hapy)KHOH IIOBeox-
HOCTl1 rrptt6opa; • 

B) JiaMflbl H CTeKJHIHHb!e CBeTOcpHJibTpb! .D:OJI)!{Hbl 

6bITb 3alll.HilleHbl ceTKa,MH HJIH rrp03paLJHb!MH KOJirra

K3MH H3 He6brow:erocH, Hecropae111oro MaTeprrnJia. 

§ 38. fOJib!e Me.D:Hb!e rrpoBo,n:a HJIH IIOJIOCbl (lllHHbI), 

yKperrJieHHbie Ha TerrJIOCTOHKHX H30JI5ITOpax, ,n:orry

CK3!0TC5I BHYTPH cll,eHIILJeCKIIX ocseTrrTeJibHblX rrptt-

6opoB B TOM CJiyqae, ecJIH OHH JI.OCTaTOLJHO rrpOLJHO 

yKperIJieHbl H .D:OCT3T0 1IHO Ha,n:e)KHO 3aillHW:eHbl OT 

B03MO)l{HOCTH CJiyqaf!Horo rrpHKOCHOBeHH5I K HHM H 

OT MeX3HHLJeCKOro IIOBpe)l{,n:eHH5!. 

§ 39. l130JI5Ill,H5I rrpOBO.D:OB, rrpHMeH51eMb!X npH 

3ap5I,n:Ke OCBeTHTeJibHOH apMaTyphr, ,n:o.UKHa Bhl

.n:ep)l{HBaTb TeMnepaTypy, pa3BttsaeMyIO BHYTPII nprr-

6opa. 
§ 40. f1pttcoe,n:rrHeHHe rn6KIIX npoBO.D:OB K npH6o

paM ,ZI.OJI)l{HO npOII3BO,ZI.IITbC5I CHapy)!{H nprr6opa. )lJI5I 

IIOCT051HHb!X npH6opoB ,n:onycKaeTC51 BHHTOBOe HJIH 

rnTenceJibHoe coe,n:HHeHrre; ,ZI.JIH nepeHOCHbIX rrpH6o

pos -TOJibKO rnTenceJibHOe coe,n:HHeHHe. 

§ 41. f1poso.rr.Ka BHYTPII 6yTacpoprnrrx ocseTHTeJib

HbIX nptt6opoB ,ZI.OJI)l{Ha ynosJieTBOp51Tb o6rn:ttM npasH

JiaM ,ZI.JI51 nocTOHHHbIX ycTpofICTB. TeMrrepaTypa LJa

cTefl nprr6opa, BbITIOJIHeHHbIX H3 ropIOLJero MaTe

pHaJia, He ,n:OJilliHa npesbrrnaTh 100° C nprr pa6oTe 

rrpn:6opa Ha IIOJIHY!O MOIUHOCTb rrprr HOpMailbHOM Ha

rrp5!llieHHH B TeLJeHrre noJiyqaca. 
§ 42. 3JieKTp0,ZI.BHraTeJIH I<aK nepe.MeHHOro, T3K H 

IIOCT05IHHOro TOKa, ycTaHaBJIHBaeMb!e B npe,n:eJiaX Cll,e

HIILJeCKOti: KOpo6KII, ,ZI.OJI)KHbl 6hITb 3aKpb!TOro Tirna. 

§ 43. f1ycKOBhre npttcrroco6JieHJrn JI.OJI)KHbI 6b!Tb 

3aKpbITOrO THna. 
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§ 44. CTycKOBhre H peryJrnpoBO'IHbie peocTaTbl 

,ll,OJDKHbl lIMeTb OrHeCTOHKHe 110Kpb!TH5I, H TeMrrepa

Typa K02Kyxa B MeCTe MaKCHMaJibHOfO Harpesa He 

,ll,OJIJKHa npeBbllliaTb 100° c. )i{H,IT,KOCTHbie peoCTaTbI 
He .rr,orrycKaIOTCH. 

§ 45. ArrrrapaTypa yrrpasJieHHH .rr,oJIJKHa 6hITh pac

rroJI02KeHa B MeCTaX' He ,ll,OCTYI1HbIX ,ll,JIH rry6JIHKII 0 

Y cTaHOBKa qepeHOCHhIX rryJihTOB ,IT,JIH yrr pasJieHIIH 

3JieKTpO,ll,BHraTeJIHMII Ha cuette II B rrpIIJieraIOlll,HX 

K Heil rroMelll,eHHHX .rr,onycKaeTCH rrpII OTCYTCTBIIII 

B HlIX aBTOMaTHLJeCKOH arrrrapaTypbI (KOHTaKTOpOB, 

peJie II np.). CTo.rr,so.rr,HmHe rrposo.rr,a .l{OJIJKHhI cooTBeT

CTBOBaTb Tpe6oBaHHHM § 27. 
§ 46. B ycTaHOBKax c HanpH2KeHHeM 380/220 B c 3a-

3eMJieHHhIM HyJieM 3a3eMJieHHe lIJilI 3aHyJieHHe ,ll,OJI2KHO 

6bJTb Bb!I10JIHeHo COfJiaCHO 06lll,HM npaBIIJiaM ycTpofr

CTBa 3a3eMJieHIIH .ycTaHOBOK ,ll,O 1000 8. 

JI., Kw-taKa.Mepa 

§ 47. Pa3Meph! H o6opy.rr,osaHIIe KIIHOI<aMephr 

.llOJIJKHhr cooTBeTcrnoBaTh OCT 4494-4495, 
§ 48. B I<HHOKaMepax MmKeT Haxo.rr,IITbCH JIIIWh 

arrrrapaTypa, Herrocpe.rr,cTBeHHO cJiyJKamaH ,IT,JIH onTII

qecKOH II 3BYKOBOH pa60Tbl rrpoeKTOpa II ,ll,JIH 
OCBelll,eHIIH CaMOH KIIHOKaMepbI, a IIMeHHO: rrpoeK

UIIOHHbie cpoHapII c JiaMnaMII II Bb!KJIIOLJaTeJIHMlI, ,ll,BII

raTeJIII rrpoeKTopos, 3BYKOBaH arrrrapaTypa H arrrrapa

Typa ,ll,JIH OCBemeHIIH caMOH KIIHOKaMephl. 
§ 49. ArrnapaTypa, ynpaBJIH10maH ornemeHHeM 

3pHTeJlbHOfO 3aJia, 6aJIJiaCTHbie peocTaTbI rrpoeKll)<IOH

HbIX JiaMn, PTYTHbie BhrnpHMIITeJIII, yMcpopMephr c IIX 
rrycKOBOil arrnapaTypoil - .rr,OJIJKHhI 6bITh BbIHeceHhr 

B OT,IT,eJJ1:.Hoe rroMemettIIe, yJlOBJieTsopmomee Tpe6o

BaHrrHM § 21 HaCTOHlll,HX rrpaBHJI. 
§ 50. BcH Haxo.n:HmaHcH B KaMepe 3JieKTpllLJecKaH 

annapaTypa AOJI2KHa 6bITh 3aKpbIToro Trrna. 
201S Di.fji.,fi.,ze,o/., b-y ASA 
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§ 51. Bee pyKOHTKH ynpaBJiemrn 3JieKTpHqecKof1 

amrnpaTypofi, B TOM qHCJie H pyKoHTKH, cJiy.>R:all.J,He 

,II,Jl5l peryJIHpOBKH H yCTaHOBKH Ha cpoKyc 11poeK[(HOHHbIX 

JiaM11, .II.OJI)!{Hhl 6blTh H3 H30JI11py10rn,ero MaTep11aJia. 

§ 52. YnpaBJieHHe aJie1<TpHqeCKofi a1111apnypoi1 

H3 K!iHOKaMepbl .rr.011ycKaeTC5I TOJibKO )J,HCTaHUHOHHOe 

H .II.OJI)!{HO y.rr.oBJieTBopHTh § 24 HaCT05Ill.J,HX npaBHJI. 

§ 53. CTpoxo)!{,ILeHHe cpHJihMa B 11poeKTope .II.OJI.>R:HO 

rrpoH3BO.II.HTbC5I B 3aKphlThIX KaHaJiax. CBeTOBbie OT

BepcTHSI ,ILJl5I rrpoeKII,HOHHOro Jiyqa H ,ILJI5I Ha 6JIIO,ILemrn 

,ll,OJI.iR:Hbl HMeTh MeTaJIJIHGeCKYIO 3aCJIOHKy, aBTOMan1-

tteCKH aaKpbrna10myIOC5I B CJiyqae TIOBhillleHH5I TeMrre

paTypbl B KaMepe. CTpoeKTop ,ILOJI)!{eH 6hITh CHa6)!{eH 

33CJIOHKOH, aBTOMaTHGeCKH rrpeKpall.I,aIOll.J,eH .ll.OCTYI1 

CBeTa npoeKUHOHHOfi JiaMrrbI Ha cpHJibM B cJiyqae ocTa

HOBKH noc.11e.rr.Hero. 

§ 54. Bee 011epau.H11. c cpHJib~OM: nepeMOTKa, 

CKJiefma ·H np. ,ILOJI)!{Hbl npOH3BO,lLHTbC5I B OT,ILeJibHOM 

OT KHHOKaMephl rrepeMOTOGHOM !10Mell.J,eHHH. 

IV. Ilpau11.11a ,.Rc11.11oaTan,1111 

§ 55. B OTHO!lleHHH aKc11JioaTaII.HH 3JieKTpOTeXHH

qecKHe yCTaHOBKH B 3.ll.3HH5IX H 110Mell.J,eHH5IX ,ILJI5I 

o6mecTBeHHhIX co6pam1fi .II.OJI)!{Hbl no.zr.q11HHTbC5I .rr.efi

CTBYIOll.J,HM ,,CTpaBHJiaM aKcnnoaTaII,HH aJieKTpoTexm1-

qecK11x YCT3HOBOK CHJibHOro TOKa c TOqKH 3peHHH 

6e3onacHOCTH" c TeMH H3MeHeHHHMH H ,ILOI10JIHeHirnMH, 

KOTOpb!e H3JIO'.lKeHbl HH)!{e. 

§ 56. nJIH Ha,IL30pa 3a 3JieKTpOyCTaHOBKOH ,ILOJDKHO 

6bITb BbI.II.eJieHO OTBeTCTBeHHOe JIHII,O, 06Jia.rr.a10ll.J,ee 

06ll.J,eTexm1qecKHMH 3H3HHHMH B 06beMe TeXMHHH

MyMa, npe.l\bHBJifleMOro ,ILJI5I !lleCTOH rpynnbI KBaJIH· 

cpHKaUHOHHOH ceTKH yKa3aHHbIX B § 55 ,,CTpaBHJI". 

CT pH Me lJ a H He. <l>yHKUHH JlHUa, yrrOMHHJTOfO B § 56, 
JlOJ!lKHbl 6hITb He3aBHCHMbl OT J!HU, se)la!OW:HX cueHtt'leCKHM 

20J.5 o1:$tA;i1~ {3.~/~'-HeM. 
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§ 57. CTOMHMO 06llJ,eTeXHH4eCKHX 3Hamrfi, OTBeT

CTBeHHOe JIHUO. o6sI3aHO 3HaTb B COOTBeTcTByIOill,eM 

06beMe "npaBHJJa 3KCITJIOaTaurrn 3JieKTPOTeXHH4eCKHX 

ycTaHOBOK CHJihHOro TOKa c T04KH apeHHSI 6eaorrac
HOCTH", a TaKMe H HaCTOSILUHe rrpas1rna. 

§ 58. CTpH KaJK.n;ofi aJieKTpoycTaHOBKe ,n;oJIJKHa 

HMeTbCSI T04HaSI cxeMa 3JieKTpH4eCKHX coe.n:rrneHHH, 

a TaK)Ke JKypHaJI .ll;JIH 3KCITJIOaTaUHOHHhIX 3aITHcefr. 

§ 59. nJISI rrpOBepKH HCrrpaBHOfO COCTOHHHSI ycTa

HOBKH TaKOBaSI AOJI)KHa 110.n:sepraTbCSI OCMOTpy, B aa

BHCHMOCTH OT ycJIOBHH 3KCITJIOaTaUHH, He MeHee 4 pa3 

B ro.n;. PeayJihTaThI ocMOTpa ,n;OJIJKHbI 6hITh aaHeceHhI 

B 3KCITJI03T3UHOHHhIH JKypHaJI. 

• 



H. II. J; 0 it JI, 0 B 

III. IIAMHTltA TEATPA.JlhHOI'O 
OCBETHTE.JIH 

3ap;a•111 xyp;o1uecTuennoro ocuem;euun c11enJ.1 

Co3,n:aTh xy.rr.om:ecTBeHHoe ocaern.em1e Ha cu.eHe -

3TO 3HaLJIIT rrpaBIIJibHO ITOHHTb OCHOBHY!O II,n:eIO crre

KTaKJIH II HaHTII ,II,JIH cueHIILJeCKOfO BOITJIOlll.eHIIH ee 

HaII6oJiee 6JIII3KHe H ITOJIHOUeHHhle xy.n:om:ecTBeHHble 
o6pa3hl. · 

OpaKTIILJecKII 3TO aaKJIIOLJaeT01 B yMeHIIII: 1) rro

HHTh 3aMbICeJI pemn:ccepa H xy.n:omHHKa, a B · orrep

HOM TeaTpe-KOMIT03HTopa II ,n:IIpIIm:epa, 2) rrepeBeCTH 
Ha TeXHIILJecKHH H3hIK II ycJIOBIIH rnoeti cueHbl HX 

TBOpLJeCKHe yKa3aHIIH, 3) HafiTII B CBOIIX cpeACTBaX 

HOBhie Bbrpa3IITeJibHbie rrptteMbl H ITOACKa3aTb IIX pe

)l{IICCepy II xy JJ:O)KHJIKY. 

Ha,n;o TBep,n;o ITOMHHTb: OT OCBern.eHIIH cueHbl BO 
MHOfOM 3aBIICHT BOCITpHHTHe crreKTaKJI51 H TO BITe

LJaT JieHHe, KOTopoe rroJJyqaeT 3pHTe.1h OT HCITOJIHII

TeJIH ( ocaern.ettae OTAeJihHOro aKTepa II rpyrrrrhI), 

rpttMa, KOCTIOMa II .n;eKopauttti. 

XapaKTep ornern.eHHH crreKTaKJIH orpamaeTcH He 

TOJibKO Ha BOCITpHHTHH 3pHTeJIH, HO H Ha Hrpe aKTepa 

(CBOeBpeMeHHblH CBeTOBOH rrepexo,n;, Heo6XOAHMaH 

ocaern.eHHOCTb), TaK KaK cueHHLJeCKOe .n:ettCTBHe H OCBe

rn.eHHe AOJI}l{Hbl rrpoTeKaTb B e,II,IIHOM pHTMe err eKTaKJJ 5I. 

TeaTpa.llbHblii OCBCTHTC.Jlb -xyp;oatHllU 

flo.IT.JIIIHHbiti rea TP aJibHhltt ocaeTIITeJih .ILOJI}l{eH 

. 6bITh rrpe)l{.rr.e acero xy.no}l{HHKOM. C 3TOH ueJibIO eMy 

Heo6xo,II,HMO, c O,ILHOH CTOpOHbI, BOCITHTbIBaTb B ce6e 

YMeHIIe ITOHHMaTb II u.eHHTb xy.rr.o}l{eCTBeHHbie rrpoH3-
201-S Di.fji.;fi.,ze,o/.; b-y ASA 
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se.rr.emrn (.111nepaTypa, .IKHBOIHICh n CKYJibITTypa -

HeH3MeHHhre crryTHHKH B era pa6oTe), a c .zr.pyroii -
CTpeMHTbCH TIOJiyqHTb 3HaHHH H HaBblKH B KOM-

11031111,Hll xy.zr.o)l{eCTBeHHOro rrpOH3Be.rr.eHl1H. 

B 3TOM HarrpasJieHHH .ll.JIH ocaeTHTeJIH oco6eHHO 

Ba)l{HO yMeTb OBJia,lI.eTb CTHJieM crreKTaKJIH ll o6Jia

.zr.aTb qyacTBOM xy.zr.o.1KeCTBeHHOH Mepbl ll TaKTa. 

3ToMy Tpe6oBaHHIO B rrepByIO oqepe.zr.h ,lI.OJI)l{Ha y.zr.o

BJieTBOpHTb pa6oTa c 11,BeTHhIM OCBelll,eHHeM I:! pac

I10JIO)KeHHeM CBeTOTeHeii, TaK KaK npH C03,lI.aHI:Ill 

06I11,ero OCBelll,eHHH Cll,eHbl OCBeTHTeJib ,lI.OJI)l{eH 6b!Tb 

llCKJIIOqI:ITeJibHO OCTOpO)l{HbIM 11 qyTKI:IM K pe)l{.HCcepy 

H xy ,lI.O)l{HHKY. 
KaK xy.rr.o.IKHHK, ocseTHTeJib .ll.OJI)l{eH yMeTh Ha6mo

.zr.aTb OKpy)l{aIOill,I:Ie era HBJieHHH, BI:I,lI.eTb I:IX B co

CTaBHb!X qacTHX (KpacKaX, JIHHeiiHOfi nepcneKTl1Be, 

.ll.BllllieHHH ll T . .zr..) ll OTbICKHBaTb cpe.zr.cTBa rrpeTBO

peHHH HX B Cll,eHuqecKOH npaKTHKe. 
3TO yMeHHe oco6eHHO OCTpO CKa3hIBaeTCH BO BCex 

CJiyqaHX c11,eHHqecKOM HMl1Tall,HH (rracMypHbIH .rr.eHb, 

MOJIHHH, B3pbIB H" T • .rr..). Ho ocyI11,eCTBJIHH Ha npaKTHKe 

cneKTaKJIH CBOH Ha6JIIO,II;eHHH, OCBeTHTeJib ,lI.OJl)KeH 

HeyKJIOHHO ITOMHHTh, lJTO I10BTOpHTb HX Ha.n;o He Me

xaHH4eCKH, a B npo11,ecce C03,lI.aHHH c pe.IKHCCepOM 

H xy.rr.o)l{HHKOM npOH3Be.rr.emrn HcKyccTBa. ToJihKO Te 
Ha6JIIO,lI.eHHH ,lI.OJl)l{Hbl HaiiTH ce6e MeCTO B cneKTaKJie, 

KOTOpbre THDllqHbl H ITOJIHOll,eHHbl ,lI.JIH era xy.zr.o)l{e

CTBeHHblX o6pa30B. 

TeaTpaoiILHLiii OCBCTllTCollb• MaCTep 

,IlJIH Toro 4T06bI npoHBHTb CBOH xy.zr.o.1KeCTBeH-
• u 

Hbie 3aMbICJlhl, TeaTpaJibHblll OCBeTHTeJib ,lI.OJI)l{eH 

6b1Th He TOJihKO xy.zr.o)l{HHKOM, HO H MaCTepoM. EhoMy 

,lI.OJI.IKHhI !10M04b Heo6xo.zr.HMble 3HaHHH B 06JiaCTH 

3JieKTpoTeXHHKH, CBeTOTeXHHKI:I ll MexaHHKH, a Ha

PH.ll.Y c HHMH H 'IHCTO npocpeccHoHaJibHhie naBhIKH. 
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11011,ro'l'OBIUt It CIICitTUil~llO 

Opou,ecc no;:i:roToBKH K cneKTaKJJIO MO)!{eT H3Me

HHThCH B 3aB!fC!fMOCT!f OT Tpa,lI.HJJ,HH, cyru:ecTBYIOIUlfX 

B TOM lfJI!f HHOM TeaTpe, TeXHHtieCKHX ycJIOB!fH 

cu,eHbI, xapaKTepa BbI6paHHOH IIbeChl, IIOpH,lI.Ka, ycTa

HOBJieHHOfO pe2IrnccepoM, H T. ;:i:., HO, KaK o6mee 

npaBHJIO, MO)!{HO yKa3aTb Ha CJie.lI.yIOIUHti: IIYTb K no.n:

roTOBKe cu,eHHtieCKOro OCBeru:eHHH: 

C:h'anhI pa6oTbI 

LJ11rKa nheCbJ Tpynne. 

PeJKHccep lJHTaeT CBOIO 
3KCl10311U.Hl0 Tpynne. 

noKa3 3CKH30B H Ma
KeTOB. 

06H3aHHOCTl1 ocaenneJIH 

06H3aTeJibHOe npHCYTCTBHe. nocJie 
o6w,ero tJTemrn nheca .n.om1rna 6birb 
CaMOCTOHTeJibHO nepetJHTaHa 11 npo
,11.yMaHa. 

061rnaTeJ1hHOe npHcyrcrn11e . .llonoJI
HttreJibHaH 6ece,11.a c pei1rnccepoM. 

no.npo6Hoe 113ytJeHH e oco6eHHO 3C
KH30B xy.nolKmIKa. floe.Ile qero Ha3Ha
qaeTCH 6ece.na peJK11ccepa H xy.n.o)l{
HHKa c Be,11.yw,11M11 pa60THHK8Mlf Tex
HHtJeCKHX Itexos. BblHCHeH11e OCHOB
Hb!X 3a,D.atJ ocsew,eHHll, U.BETOBOH na
Jl!1Tpbi · cBeTa, xapaKTep11cT11K11 nepe
xo,11.oe, rnaBHhIX np11eMOB oceew,eH11H 
HCllOJIHHTeJieil, cneu.11aJibHbIX 3a,D.atJ 
csern (npoeKu.1111 a 3cpcpeKTbI). Ha oc
Hose 6ece.D.hI COCTaBJieHHe npe,11.Bap11-
reJ1bHo?f Bhll111cK11 3a,naa11i1. (.llonOJIH11-
TeJ1bHhie 3a.n.amrn nocTynaIOT no Mepe 
xo.n.a perreTHU.Hfl.) LJepTeJKH. CMeTb1. 

I 

floKynKa H 3aI<a3 .n.onoJIHHTeJihHOro 
06opy.n.0BaH1rn. 
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3rarrw pa6orb1 

Penerull,1111 c aKre
paMH. 

06H3aHHOCTH ocserHrellH 

I 6ece.n:b1 B ocser1neJ1c.CKOM Qexy. 
J Pas6op H pacnpe.n:eJJettue sa.n:attufi. 

TsopqecKHH 11 rexHH'leCKHlt npoQecc 
no.n:roroBKH K cneKraKJJIO. 06s13are11b
Hoe npucyrcrsHe Ha rrporOHO'IHbIX 
perreTHll,HHX. 03HaKOMJleHHe c MH3aH
cueHaMH. 

nepllaH MOHTHpOBO'I- . npH611H3HTellbHaH ycTaHOBKa IIpH-
HaH perrerHUHH (6es 6opos rrepettocttoro ocsew.eHirn H rrpo
ucrro11tture11ei-i). 6a nocroHHHbIX rrp116opos (cocjJH'fbI, 

ropI130HT, pa~rna); rrpH HaJ!l1'1HH .D:OMl1-
Hllpy10w.el1 po11H csera (rrpoeKQHH H 
3cjlcpeKTbl) - IIOllHaH 11 BCecropOHHHH 
rrpo6a B ue11Hx rrpucnoco6JJemrn ocjlop
w1eHHH cuettbI K 3a,n:a'laM csera (y.n:o6-
ttaH ,n:JJH cserosol! pa6orbl aaseCKa H 
paccrattoeKa .n:eKopam1i:'1J. 

BropaH MOHTHpOBO~ 
HaH perrerHUHH (6e3 
HCCTOJJHH reJJei-i). 

npoBepKa rpHMa H 
KOCTIOMOB. 

nepBaH MOHTHpOBO'l
HaH penenmuH c uc
rro11HureJ1H MH. 

BropH'!HaH rrpm1epttaH ycraHOBKa 
cserosoi-i anrraparypbI H OKOH'lareJJb
HaH npo6a rex ceeroBblX 3cpcpeKTOB H 
rrpoeKUl1H, KOTOpble HBJIHIOTCH se.n:y
W.HMH B ocpopM11e1rn_H crreKTaKJIH. 

06Hsare11b11oe npHcyrcrn11e pyK0Bo
.n:Hm11x pa6orHHKOB Qexa, a npu 11a
llH'IHH Cll02KHblX (oco6eHHO TIO usero
BOH KOMII03HU.1-1H) KOCTIOMOB rrposepKa 
11x np11 userttoM ocsern.ett1111. 

noJJttaH rrposepKa o6w.ero ocsew.e
HHH H ycraHOBKa ocsew.eHHH IICIIOll-

1 HIHeJJei-i. 06HsareJJbHO rrp11cyrsrnyer 
[ no11Hocrb10 secb ocsenneJJbCKHH Qex. 

I 
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3ranbl pa6orb1 

Cserosae penerHUHH 
(6e3 HCDOJIHHTeJieli:). 

Bropae MOHTHposoq
Hae peneTHUl!H (c HC
DOJIHHTeJIHMH). 

CTepBaH feHepaJTbHaH 
penenn.\Hll (6e3 ny6-
JTHKH). 

Bropae reHepanbHaH 
peneTHUHll (DTIC:pbIT3ll). 

061!3aHHOCTH OCBeTHTeJIH 

f10JI11ae H no.n.po6HaH nposepKa 06-
ll{ero OCBell{eHHH, CBeTOBblX 9cpcpeKTOB 
H H'aH6onee OTBeTCTBeHHblX MOMeHTOB 
OcBell{eHHll HCDOJIHHTeJTeH. 06e3aTeJib
Hoe npttcyrcrs11e pei1mccepa, xy,11.olK
HHKa, 3ase,11.y10ll{ero HOCTaHOBOqHoli: 
qaCTblO H Bcero OCBeTIHeJTbCKOfO uexa. 
f1poH3BO.l(HTCH qepHOBall 33HHCb nap
nnypbl. 

f1oJIHaH pener11uHH cserosoro co
npoBOlK.QeHHH cneKT3KJIH no qepHOBOli: 
33IlHCH napTHTJpbl. no OKOHqaHHH 
peneTHUHH 6ecen:a c pelKHccepoM, xy
.11.0lKHHKOM H HCOOJIHHTeJillMH ,11.JIH BHe
ceHHH B rraprttrypy Heo6XOJ.(HMblX 
11crrpaBJTeHHli:. 

f1oJIHaH cserosa11 perreTHUHll. Oco-
6oe BHHM3HHe ,11.0JllKHO 6b1Tb o6pall{eHO 
Ha cserosble nepexo.a:1>1 11 cseroBbie 
acpcpeKTbl. XpoHoMerpalK csera. 

f1oJIHOe 11 qerKoe cserosoe conpo
BOlK.QeHHe, B PllTMe crreKT3KJlll, 6e3 
OCT3HOBOK H HCDpaBJieHllfi. OocJie pe
DeTllUllH 6ece.a:a c pelK11ccepoM 11 xy
.11.0lKHHKOM. Cocra snem1e OKoHqarenb-

! Hofi cserosoli: napr11rypb1 cneKT3KJTH. 

IlpeMbepa 
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PaooTa co CBCTOM 

3c1cua 

3CK1I3 .rr.e1rnpaTHBHOro ocpopMJieHHH crreKTBKJl5I, 
BbIIIOJIHeHHb!H xyJI.O)KHlIKOM, JI.OJI)l{eH 6b!Tb BHHMa

TeJibHO II rro.rr.po6Ho H3y11eH. Ott .rr.acT B03MO)l{HOCTb 

sapaHee ycTaHOBHTb Bee OCHOBHble UBeTOBhle COOTHO

weHHH 1I pacrrOJIO)l{eHHe CBeTOTeHeH II, IIOCJie 6eceJI.b! 

c pe)l{HccepoM II xy.rr.o)l{HHKOM, HaMeTHTb e caMbIX 

OCHOBHblX 1I3CT51X T3K)l{e H oceeiueHHe orropHb!X rryH

KTOB MH3ctHCUeH. 

3azomOBKa u ycma1-t06Ka npu6opoB 

3aroTOBKa H ycTaHOBKa rrpH6opos JI.OJilli.HbI rrpo113-

BOJI.HTbCH c TBKHM pac11eTOM, 1IT06bl BO BpeMH BHTpa

KTOB, li, TeM 6oJiee, BO epeMH .rr.eHCTBHH 6b!JIO 6bl 

KBK MO)l{HO MeHbllle nepeMeiueHHH. BbmOJIHeHHe aToro 

ycJIOBHSI B rrepsyIO OLJepe.rr.b 33BHCHT OT KOJIH1IeCTB3 

rrpH6opoa, KOTOpb!Mli o6Jia.rr.aeT JI.BHHblH TeBTp, H OT 

HX pa3Hoo6pa3mI: 11eM 60Jibllie arrrrapaTypbI e TeaTpe, 

TeM MeHbllie npHXOJI.HTCll ee rrepeHOCHTb, a, 3Ha LJHT' 
MO)l{HO He TOJlbKO ycKOpHTb H YJIYLJllIHTb BCeB03MO)l{

Hbie cMeHhI, HO 11 JI.OJibllle coxpaHHTb caMy10 arrrrapa

TYPY OT H3H3IllHB3HH5I. 
YMeJio no,n:60paH arrrrapaTypy, a, rnaaHoe, rrpH

y11aH pa60TH1IKOB uexa K 6epe)l{HOMY o6paiueHHIO 

c HeH, BKKypaTHOCTH li CBOeBpeMeHHOMY TeKyJUeMy 

peMOHTy, MO)l{HO B Te11em1e OJI.HOrO-JI.BYX ce-

30HOB IIOCTerreHHO HBKOIIliTb HY)l{Hb!H accopTHMeHT 

rrptt6opoe. 
Bo BC5IKOM cJiyl!ae, CJie.rr.yeT CTpeMHTbCH K TOMy, 

l!T06hI e aHTpaKTax H3MeHHTh TOJibKO HarrpaeJieHHe 

JJyqefi H CBeTocpttJibTpbI Ha OCHOBHOfi anrrapaType 

li pacCT8BJI5ITb no MeCTBM 6epe.1K1rn H , IUHTKH (rro.rr.
CBeTKli). 
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OpoeKUHOHHaSI arrrrapaTypa .l(OJDKHa HMeTb CBOH 

onpe.n:eJieHHbie MecTa Ha cueHe, IIOTOMY 1.1To Bee 

rrpoeKUHH MOryT IIOJIYllHTbCSl tieTKHMH, HeHCKa)KeH

Hb!MH H HeMeJibKaIOIUHMH J!Hllib Tor.n:a, KOr)J.a rrpoeK

UHOHHb!e 11p116opb1 )Kecrn:o yKperrJieHhI 11 He rroJI.Bep

raIOTCSI COTpHceHHIO H KatIKe. 

003TOMY .zvrn rrpoeKUHH Tyll, .IJ:O)KJI.51, HeKOTOpb!X 

110.ll.BH)KHb!X rraHopaM H T. JI.. rrpoeKTOpbl Heo6XOJI.HMO 

yKpeIIJI5ITb Ha MalliHHHh!X raJiepeHX .IJ:JISl Toro, llT06hI 

OHH He 3aBHCeJIH OT BH6paUHH IlOJia H rrepHJI raJie

pei:f. .UJIH rrpoeKUHH BO.ll.bl, rrpoeKUHOHHh!X 3a.ll.HHKOB 

H T. II. rrptt6opbl ycTaHaBJIHBaIOTCH Ha IIJiaHllieTe 3a 

KYJIHCaMH, 4To6bI npe.n:oxpaHHTb 3TH nptt6ophI OT BH-

6paUHH nJiaHllleTa, Ha.n:o Bb1pe3aTb B nJiaHllleTe He-

6oJibll1He OTBepCTHH, LJepe3 KOTOpbie rrporrycTHTb 

B Tp!DM Tpy6bI llITaTHBOB H yKpenHTb HX y)Ke Ha 

TIOJIY TpIOMa. 
OepeJI. K3)K.IJ:b!M cneKTaKJieM BCe IIpH60pbl .Il:OJl)l{Hbl 

6b!Tb He TOJlbKO TJUaTeJibHO OCMOTpeHbl, HO H npo

BepeHb! nyTeM BKJIIOlleHHSI. 

Doo6op caemorjJuAbmpoB 

.UaneKO He JI.JIH Ka)K.IJ:OfO cneKTaKJIH B TeaTpe 

HMeeTCH .ll.OCTaTOllHb!H Ha6op CBeTOcpHJibTpOB. OocJie 

03HaKOMJieHHH c 3CKH30M JI.eKopauHH H 6ece.IJ:bl c pe

)KHCCepoM 11 xy.z:r.o)KHHKOM MO)KHO y)l{e B 06m11x 1.1ep

Tax ycTaHOBHTb, KaKHe OCHOBHbie I.1,BeTa CBeTOcpHJib

TpOB Heo6xo.n:HMbI JI.JIH HOBoro cneKTaKJIH. B peayJib

TaTe Ha.LI.a np1106pecTH CTeKJIO COOTBeTCTBYIOIUero 

I.l,ReTa HJIYI KYIIHTb (a B HeKOTOpbIX CJ1y1.1a5IX H H3fOTO

BHTb B caMOM OCBeTHTeJibCKOM uexe) TIOTpe6Hbie uaeT

Hbie JiaKH (6ecuaeTHbIH JiaK+aHHJIHHOBbie KpacttTeJIH). 

flOC/leOOBame/lb/iOCmb B ycmaHOBKe CBema 

00CJie.IJ:OBaTeJibH0CTb B yCTaHOBKe CBeTa MO)l{eT 

6bITb nprrMeHeHa 1.1ame acero cne.n:y10maH: 
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1) BBo.zunrn .n;o rrOJIHoro 6eJibifi cBeT (B cocpHTax, 
ropH30HTe H paMrre). 

2) Bso.n;HTCH .n;o rroJIHoro UBeTHOfi cBeT, xapaKTep

Hhifi ,ll;JIH .n;aHHOH cueHbl (HarrpHMep, ,ll;JIH ,ll;HeBHOfO 

OCBew:eHHH - m:eJIThlH, ,ll;JIH HO'IHOfO - CHHHH H T • .n;.). 

3) Bhrno.n;rrTCH 6eJihifi cBeT .n;o rroJiy'IeHHH Harr-

6oJiee 6JIH3KOro OCHOBHOfO OCBern:eHHH. 

0.n.HoBpeMeHHO c 3THM yHrr'ITom:a10Tc5! (,,pa3Mhl· 
BaIOTCH") H3JIIUIIHHe TeHH, KOTOpble MoryT llOJIY'IHThCH 

Ha naHopaMe, 3asecax H .n;eKopaurrHx. 

4) BKJIIO'IeHrre oT,n;eJibHhIX rrprr6opoB (rrpom:eKTopos 

H no.n;CBeTOK) ).{JIH o6o3H84eHH5I OCHOBHOfO HarrpaBJie
HHH CBeTa. 

5) BKJIIO'IeHrre rrprr6opoB ,n;JIH yrnJieHHH cseTOM OT

.zreJihHhIX qacTefi .n;eKopaurrli rr rrprr.zraHHH scefi ycTa

HOBKe 60JibIIIefi rrepcrreKTHBHOfi r Jiy6HHbl (ycTaHOBKa 

rrpH6opoB 3a 6oKOBhIMH KYJIHCaMH, c6opKaMH, .n;JIH 
ornern:eHH5I 3aCllHHHHKOB H T. ,II.). 

6) BKJIIO'Iemi:e rrprr6opos BhIHOcHoro ocsern:eHHH 

(BbIHOCHhlfi cocpHT, rrpom:eKTOpbI B JIO)K8X HJ!H Ha HX 

6apbepax, H T . .n;.) ,ll;JIH Bb!CBe'IHBam1 nepBbIX rrJiaHOB. 

7) BKJIIO'IeHrre rrprr6opoB .IIJIH rrpoeKUHH H cBeTo
BhIX 3cpcpeKTOB H B CB5I3H c 3THM He06XO,IIHMbie HC

rrpaBJieHHH B o6rn:eM OCBern:eHH.H cueHb!. 
8) norrOJIHHTeJ!bHOe BKJIIO'IeHrre rrpH60pOB ,ll;J!H 

OCBern:eHHH HCllOJIHHTeJieli:. 
flopH,ll;OK ycTaHOBKH cBeTa, rrprrBe,IIeHHb!H BbIIIIe, 

BO MHOrHX CJiy'IaHx MOm:eT 6b!Tb H3MeHeH H 1103TOMY 

rrpHBO,ll;HTCH TOJ!bKO B Ka'IeCTBe O,ll;HOfO 113 'IaCTbIX 

CJiyqaeB TeaTpaJibHOli rrpaKTHKH. 

PacnOAOJJCeHue caernorneHeii 

y CTaHaBJIHBaH CUeHH'IeCKOe OCBew:eHHe, Ha,IIO oco-

6oe BHHM8HHe o6parn:aTb Ha pacrrOJIO)KeHHe CBeTOTe

Heii. flpem:.n;e scero ocHOB-Hoe Ha·npasJieHHe na.n;arom.Hx 

TeHefi ,ll;OJI)KHO COOTBeTCTBOB8Th HarrpasJieHHIO CBeTa 
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OT OCHOBHOfO HCTOllHHKa cseTa B JI.3HHOti: KapTHHe 

(cOJIHUe, JiyHa, BHCHll3H JI3Mil3 B KOMHaTe H T • .rr..). 
06hll!HO pe:arnccep H xy .UOJKHHK 33)1.YMb!B3IOT CBOH 

MH33HCUeHhl TaK, 4T06hl OHM Hatt60Jiee BbirO)I,HO co

qeTaJIIICb c OCHOBHbJM HCT04HHKOM CBeTa. 0)1.H3KO 

B ycJIOBHHX c11,eHb1 .rr.aJieKo He scer.rr.a MOJKHO orpa

HHI.JHTbCH O.lI.HOCTOpOHHHM OCBeW.eHIIeM. 003TOMY OT 

OCBeTHTeJI5i: Tpe6yeTCH, lJT06bJ OH yMeJIO II OCTO

polKHO BBeJI ,lI.OrIOJIHHTeJibHOe ocsew.eHrre (HHOr .rr.a 

.rr.ame H BCTpeqHoe no OTHOIIIeHHIO K OCHOBHOMy l!C

TOqHHKY CBeTa), HO TaK, lJT06bI 3TO .lI,OilOJIHl!TeJibHOe 

ocsew.em:i:e He HapyrnaJio o6w.ero srreI.JaTJieHHH OT 

ocsew.eHHH (TeHH OT .lI,OITOJIHHTeJibHblX l!CTOlJHHKOB 

CBeTa ,lI.OJIJKHbl 6b!Tb CJia6ee, qeM OT l!CToqHHKOB oc

HOBHOfO HarrpaBJieHHH CBeTa - COJIHUa, JIYHbl H T . .rr..). 

Yzo.ll caemomeHeii 

Oprr pacrroJIOlKeHHM cseTOTeHeti: oqeHh Ba}KHO 

yqecTb HX yroJI rra.rr.eHHH Ha cueHy. TaK, Hanp11Mep, 

rrprr ,,33KaTe" TeHb OT I.JeJioBeKa, CTOHW.ero OKOJIO 

cTeHbl, 3a6opa M T. IT • .lI.OJllKHa 6hITb He MeHee Tpex 

IJeTsepTeti: ero pocTa, a rrprr JiyHe HJIH noJiy,n.eHHOM 

COJIHU.e, Hao6opoT' He Bblllle 0.lI.HOH TpeTH ero pOCTa. 
B 33Bl!CHMOCTH OT 3TOro OCHOBHbJe HCTOqHHKH CBeTa, 

06pa3y1ow.rre prrcyHoK TeHeii, .II.OJilKHhI pacnoJiaraTbCH 

Ha COOTBeTCTBy10w.eti: Bb!COTe. 

flepe.xoiJbt 

OepeXO.lI,bl (rpa,ll,311,MH OCBeW.eHHOCTII) CBeTa ,lI.OJilKHbl 

rrpoxo.rr.rrTh CTporo B pHTMe crreKTaKJIH. OcBeTrrTeJib 

.II.OJI)KeH 3H3Tb coseprneHHO T04HO MOMeHT nepexo.rr.a. 

Oprr rrJiaBHblX rrepexo.rr.ax, Kor .rr.a TaKy10 ToqHocTh He 

BCer.rr.a MOJKHO IlOJIYllHTb (HeBOJibHOe HJIH, Hao6opOT, 

C03HaTeJibHOe H3MeHeHHe TeMrra y - HCITOJIHHTeJieti:), 

OCBeTHTeJib, 3H3H nptt6JIH3HTeJibHOe speMH nepexo.rr.a, 

,lI.OJIJKeH BeCTH ero B Hepa3pbIBHOH CBH3H c XO)I.OM 
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.rr.eiicTBH5I· DpH rrocTerreHHbIX rrepexo.rr.ax Ha.rr.o H36e
raTb He TOJ!bKO CKaqKoB, HO H o6pa30BaHlrn Ha .rr.e
KOpaUH5IX BpeMeHHb!X TeHeii, KOTOpb1e MoryT noJiy
qnTbC5I H3-3a yMeHbWeHH5I CBeTa B O.IT.HHX rrp116opax 
n yneJI11qeHH5I ero B .rr.pyrHx. 

flpoeKU,UU U CBemOBbte Brj;if;eK!llbl 

OpoeKQHH H CBeTOBb!e acpcpeKTbl Tpe6yIOT B rrep
BYIO oqepe.rr.b y c Ta H o B JI e H H H rr p an H JI b Ho r o 
c 0 0 TH 0 lll e H H 5I 0 c B e IU e H H 0 c Te ii Ha c u e H e. 
3TO Heo6xo.IT.HMO .IT.JI5I Toro, qTo6hl rrpH .IT.OCTaTOqHOM 
oCBememrn HCIIOJIHHTeJieti: He npona.rr.aJia 6hr rrpo
eKUHSI, H o6paTHO. ,lI.JI5I 3TOro qame Bcero IIpHXO
.IT.HTC5I oco6o OcBeIQaTb nepBbie IIJiaHbl H HCilOJIHH
TeJieA (co6paHHhlMH JiyqaMH1 CJie.IT.5I 3a TeM, qT06hl 
CBeT OT npH6opoB He rrorra.rr.aJI Ha Ty qacTb .rr.eI<opa
UHti: (qame Bcero 3TO 6brnaeT 3KpaH B BH.Ue 3a.IT.HHKa), 
Ha KOTopy10 HarrpaBJieH Jiyq npoeKTopa. f opa3.rr.o BbI
ro.rr.Hee npoeKQH5I ,,HarrpocBeT"' TO eCTb TOT EH.IT. 
rrpoeKU.IIH, npH KOTOpOM npoeKUHOHHb!H cpoHapb pac
IIOJiaraeTCSJ 3a 3KpaHOM. 3To II03BOJI5IeT HCIIOJIHHTe
Jl5IM 6JIH)l{e IlO.IT.XO.IT.HTb K 3a.IT.HHKy, He 6oHCb o6pa30-
BaHH5I Ha HeM TeHeH:, KOTOpbre MoryT noJiyqHTbC5I 
B TOM CJiyqae, KOr.rr.a HCIIOJIHHTeJib CTaHeT Ha nyn1 
Jiyqa npoeK1opa K aI<paHy. 

DpH rrpoeI<uHHX HanpocBeT HaAo IIOJib30BaTbCH 
3KpaHOM H3 MaTepqaTOH KaJibKH, KOTOpa5I BbirO.IT.Ha 
TeM, qTo OHa, .rr.aBaH qeTKOe H306pa)l{eHHe .rr.HaII03H
THBa, B TO )Ke BpeM5I KaK 6bl .pa3MbIBaeT" CBeTOBOe 
IIHTHO OT caMoro rrpoeKTOpa. 

DpH rrpoeI<uHoHHhlX AeKopauHHX qame BCero rrpH
X0.1I.HTC5I ycTaHaBJIHBaTb arrnapaTbl .1I.JI5I HHX c60KY 
cueHbI (3a I<yJmcaMH), Bcne.rr.cTBHe qero nonyqaeTcfl 
3Ha1111TeJibHOe 11cKa)l{eHHe pHCYHKa. 4To6br H36aBHTbCH 
OT 3TOrO HCKa)l{eHlrn, Ha.rr.o caMblil .IT.HaII03HTHB 3apa
Hee c.rr.enaTb ,, HCKa)l{eHHb!M": 3TO .IT.OCTHraeTCH rryTel\f 
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¢oTorpaqrnpoBaHHH 3CI<H3a no.n: TeM yrnoM, no.n: KO· 

TOpbIM Bll'JCJie.n:cTBHH 6y.n:eT CTOHTb npoeI<TOp. I1cKa

)!{eHHblfi .LI:HaIT03HTHB BCTaBJIHeTCH B paMKY o6paTHOA 

CTOpOHOti:. 

3aKAIO'fe/-llle 

B aarneti: rraMHTKe MbI .n:aJIH yKa3aHHH TOJibKO Ha 

Te CJiyt-IaH pa60Tbl co CBeTOM, KOTOpb!e .LI:OJI)!{Hbl Bbl-

3BaTb oco6oe BHHMaHHe co CTOpOHbl TeaTpaJibHOfO 

oceeTHTeJIH. Ope.n:yo10TpeTb Bee Te 3a.z:i:atm, I<0Topb1e 

BcTaHyT Ha ero nyTH, I<oHeqHo, HeBo3MO)!{HO. B 3TOM 

'()THOllieHHH JiyqrnHMH H HeH3MeHHblMH IlOMOll.lHHKaMH 

TeaTpaJibHoro oceeTHTenH .LI:OJI)!{HbI CJIY2KHTb ero KYJib

TYPHhIH pocT, rro.n:nrrHHo rnopqecKaH pa6oTa H I<am.n:o· 
JJ,HeBHoe ITOBbillleHHe CBOeti: KB3JIHcpHKau:irn. 
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13-26 

CseTopacrrpeJJ,eJJeHne eecnMMe
TPH1lHOe - 14 

CseTopacrrpeJJ,eJJeHne CHMMe
TPHlJHOe - 13 

CseToTeHn - 315 
CseT0Texm11JecKne rrOHHTHH, oc

HOBHbie - 7-10 
CseTocjJ11JJbTpb1 - 117, 123, 314 

Vl30C - 127 
" xapaKTepHCTH-

KH -124 
Cse'la - 11 
Cesepeoe cnHHHe (3cpcpeKT)-220 
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