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XAPAKTEPHCTHKII HMTIYJI1CHHX JIAMII, IIPHMEHHEMHX 
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· Jl}Ifl OCBE!l{EIDHI. KAMEP BHJI1COHA · 

H.C. MapmaK 

(MOCKOBCKHtl 3JieKTpOJI8.MilOBUti saBO.zt) 

COBpeMeHm,te mmyJI:&CHUe JiaMihl (JI-I), 6Jiaro.zta'psr CBOtt

CTBeHHID.{ ,Ht{ BUCOKOlt srpKOCTH, HeSHatmTeJI:&HOUy HarpeBy, 60JII,-
. . 

moMy. pa3H006pa8HD cpopMU CBeTJil!lero'csr o6MMa H JierKOCTH ynpa_B-

Jiemrn, HBJIHIOTCH H.zteaJI:&HW PICTOQHHKOM CBeTa .I(JISl q>OTorpaqmpo-
( 

BaHHH CJie.I(OB. qacTlUt B_ KaMepax BHJII,COHa H IIO.I(OdHiilX HM npH6opax • 

. J{o He.ztaBHero BpeMeHH 3TH nau:nu C03.I(aBaJIHCI, 3MmtpHtleCKHM 

nyreu:, He It03BOJIHBmHM .I(OCTHrHyT:& OilTHMaJI:&HUX xapaKTepHCTHK. 

BcJie.I(CTBHe 3TOro y Haen sa rpaH~uen 6UJIO pa.spa6oTaHO HeKO

Topoe QHCJIO THilOB JiaMn C HeonpaB.ztaHHWH KOHCTPYKTHBH!ll!H 

,naHH"m.m H napaMeTpal.m IlHTaHH_H (npHM8Hemte KBapua .I(JISI MaJio

MOl!lHUX Jia:tm' C,IT1{mKOM BUCOKOe padoqee HanpHllteHHe' YCJIOJltHHIOIJtee 

arinaparypy·BKJIIOQeHvrsr,vr T • .zt.). 

B!lIIOJIHeHHasr Ha MOCKOBCKOM 3JieKTpOJiaMTTOBOM saBO.zte·cepHsr 

HCCJie.ztOBamrtt qi11:nnto-TeXHHQeCKHX xapaKTepHCTHK JiaMn ,nana B03-

MOJ[HOCT:& IlO.I(OtiTH K B!l6opy HX KOHCTPYKTlfBH!lX :rne:uenTOB 1t napa

MeTpOB Ill!TaHHSI c 6on:r,'mm.m OCHOBaHHSIMH. 
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CoBpe1rnnHaSI 1umym,cHaSI nm.ma npe,n;cTaBmreT codoi1 cTe1rnmrnyro. 

HJIH KBapqeByro TpydKy x) TOll HJIH HHOH KOH(pHrypaqHH, B KOHUbl KOTOpon 

BrtaSIHbl .n;Ba TOKOBe,n;y~HX 3JieKTpo.n;a. Tpy6Ka HartOJIHSieTCSI KCeHOHOM rtpH 

,naBJieHHH 50-250 MM pT.cT. 

Ha HapyxHo~ noBepxHOCTH Tpy6KH pacnonaraeTcSI 3JieKTPOA 3awra

HHSI (rtpOBOJIOKa HJIH rtOJIOCKa rtpOB0,lJ;SI~et1 MaCTHKH). TipHHUHrtHaJibHaSI 

cxeMa BKJIIOlfemrn. o,n;Hon JiaMrthl rtOKa3aHa Ha PHC .r. Ha pHC .2 rtpHBe.n;em,1 

cxeMbl O,ll;HOBpeMeHHOro BKJI!Olf8HHSI necKOJibKHX m.myJibCHl:IX JiaMrt. 

.OCHOBHhlMH 3JI8}.!eHTaJ.m 3THX cxeM, IlOMHMO C~MHX JiaMn, .!IBJISIIOTCSI 

KOH.n;encaTOphl, m.myJibCHble TpaHccpopMaTOphl H. Bb!rtpSIMHT8JIH • B HaC'l'OSI~ee 

BpeMB HM88TCB 2 OCHOBHHX r~ynrtH THROB KOH.n;encaTOpOB ,ll;JISI rtHTaHHSI 

m.myJibCHHX JiaMn:" HMIIYJibCHhle 6yMa:m:uo-MacJiSIHble KOH,n;eHCaTOpbl H 3JI8ItTpo

JIH'rH'lleCKHe cpOTOOCB8THT8JibHH8 KOH,n;eucaTOpbl C lnl'.HHMaJibHOll yTe'llKOtl. 

EY},ta:amo-MaCJI.f!Hlil8 KOH,I(8HCaTOpb! 06li!'t!HO rtpm.!8HSIDTCSI ,lJ;JISI rtHTamrn Bb!COKO

BOJIUHUX JiaJ.m. IlpH 1.U1HlUJaJibHOll TOJI~HHe KOH,I(8HCaTOpHOt1 dyMarH 6-8 MK, 

Ham.reHbmeM 'llHCJie CJI08B 6yManr (4), odecne'llHBaIOl!l8M ,I(OCTaTOlJHO uanyf 

neposrTHOCU COBrta.n;emrn ,neqJeKTOB 6YJ,IarH, H 3JI8KTpH'lleCK0}.{ rpa.n;H8HT8 

B ,I(H3JI8KTPHKe OKOJIO 90 KB/LOI (.n:onycKaeTCSI B m.myJibCHhlX KOH).t8HCaTopax 

co cpOKOM CJIYJtdbl B H8CKOJILKO .n;ecsrTKOB TblCSllJ BCrtHmeK) padoqee Hartpn

Jlt€HH8 KOH.n;e·ucaTopa paBHO 2200 - 2900 BOJibT. TipH TaKO}A HartpSillC8HHH 

y,neJibHUt1 Bee 6Y}.IaJ!tHO-MaCJISIHOro KOH,n:encaTOpa (Bee, OTHeceHHb!ll K 

o,nHOMY .n;xoyn10 3artaceHuon B aeM 3Heprmi) cocTaBnneT odal!Ho 35-40 rpa11~10K 

,. 
x) TIOl,UIMO OrtHCiilBaeuux 3,I(8CL Tpy6qaTblX JiaMn HH3KOfO .n;aBJI8HH.fI, 

cymecTBYIOT TaKxe.JiaMrtlil BHCOKOro ,n;aBJI8HHSI (aTMOCqJepnoro H 
6oJiee BHCOKoro) c mHpOKOH KOJI6ot1 H KOPOTKHM HCKpOBHM npo
}.!eJtYTKOM. 8TH JIB.Mrtlil nptu.IeHSIIOTCSI ,I(JISI noJiylfeHHSI B8CM,!a KO
pOTKHX BCrtHmeK H BCJI8.I(CTBHe· CpaBHHT8JibHO HH3KOl1 CB8TOBOt1 
OT,I(al!H H CJIOJltHOCTH CX8Mbl rtHTaHHSI HCrtOJib3YIOTCSI TOJibKO B 
annapaType, Tpe 6y10~en, l!T06H CB8T Sil!lHt1CSI 06'IieM HMeJI l.U1HH
MaJILHl:Je pa3},{8 PH• 
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( Cepirnaue HlmyJII,eHhle KOH.l(eHeaTOJ)hl nM.:.3-IO0 HMeIOT y.l(e~IiHUit Bee 
.,• . -

OXOJIO 70 rpru.woB Bene~CTBH8 saHHJ!teHHOro :rneICTpH4eeK6ro rpa.l(HSHTa, 

COOTBeTeTBYIOl!lero epoKy en~du B ~~JIJIHOHbI 
0

BeIIhl;eK)-~ ITp~ 6onee 

!Ui3KHX pa60tIHX Harrpmiemurx y.l(e·JII,Hhltf Bee• dyuaXHb!X KOH.l(eHCaTOpOB 
. . . 

3HatIHTeJII,H0 yBeJrntIHBaeTesr. 

3JieKTpOJIHTHtieeKHe KOH.l(eHeaTOphl IIPHHI.tHIIHaJIIiHO HE: uoryT 

1rnroTaBmrnanesr ua HarrpmxeHHsr Bhlme 600 BOJIIiT. ITpn paCSotieu Harrpmice-. . . 

mrn: 300:..500 BOJIH .OHH HMeIOT MHHHMaJIIiHhlti y~eJIIiHhllt Bee 7-8 r. 

B HaCTOHl!lee BpeMSI mm MPTil paspa6oTaHO 5 THIIOB, aneKTpOJilfTH-. 

tieCKHX q>OTOOCBeTHTeJII>HhlI ·KOH,neHCaHTOpOB ( cepHSI .. "3'P"), . OTJU'IqaJOlllHXeSI • , 

1{l1HLIMaJII,Hl,lMl'I y.l(eJil,Hl,lM Be COM -H TOKO.M yTeqKH. X apaKTepHCTHEH HeKOTOphIX 

H3 HHX npHBe,ne~hl B Ta6JIHr.te I. 

· T a 6 JI H y-a I · 

·ocHOBHhle xapaKiepHCTHKH KOH,neHeaTOpOB 3P 

]f!J[! EMKOeib Pa6.Iianp·. PasMepn1 . ' MaKCHMaJII>-nn MK'l) BOJIJ,T Kopnyea Hhlli TOK Bee 
BbleOTa 0 yTeqKH Ma 
.-· MM MM .. · 

I. 800 300 II5 50 I,5 350 

2. 1300 300 115 65 2 500 

J. IOOO 500 115 90 5 1000 
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OCHOBHble H9,ll;OCTaTKH 3n8KTpOJIHTHqecKHX KOH,ll;8HCaTopoB: Manun 

cpoK cnyx6u (300 - B~n:&TOBhle KOH,neacaTopu TepmoT ,no 50% eMKOCTH 

sa ro.ooo BcnumeK) H cpaBHHTem,Ho 6on:&mHe noTepH B ,nHaneKTPHKe, 
. . . 

He ll03BOnn10mHe llOBTOpHT:& BcnumKH qame qeu C HHT8pBanoM B H8CKOn:&KO 

ceKyH,n. Bcne,ncTBHe saaqHTen:&Horo ToKa yTeqKH, MeHn10~erocn B npouecce 

:rncnnyaTaUHH H OT . o6pasria K o6pasn;y, :rneKTponHTHqecKl'!e KOH.D:eHcaTopu 
.. 

MOJ!tHO BKn10qan nocJie,ItOBaTeJI:&HO TOJI:&KO npH ycnOBHH HX myHTHPOBalmH 

OMHqecKHM ,nenHTeJieM, COCTaBneHHb!M H3 conpOTHBJieHHn B H8CKOn:&KO pa3 

M8H:&llll1X conpOTHBJI8HHH yTeqKH KOH,ll;8HCaTOpOB. 

l!JIH 3aXHraHHH JiaMn o6uqHO HCnon:&3yDTCH npOCTetlmHe HM~YJILCHbl8 

aBIOTpaHCq>OpMaTopu 6e3 MarHHTHOrO-Cep,11;eqHHKa. • .naaaiie T-pex TaKHX 

TpaHCq>OpMaTopoB, p8KOM9H,ll;OBaHHhlX TeXHHqecKHMH YCJIOBHHMH Ha OTeqe

CTB8HHhl8 HMnyJI:&CHble naimu, ,npHB8,ll;8Hli B' Ta6miue 2 •. 

Ta 6 n Hy a_ 2 

n~HHhle HMnyJI:&CHb!X TpaHCq>OpMaTopoB. 

m~ THn nn 
J!JIH 

KaKHX 
JiaMn 

ITapaMeTpli. I 06MOTKa IT 06MOTita OTnpaBK 
IlHTaHJrn .. ITpo- l!HCJIO ITpo- lIHc-
EMK. Hanpnx.BO,ll; BHT-'BO.D: JIO 0 -.D:JIHH 
KOH,It. BOJI:&T KOB , BH'f- :UM MM 
MK<p · KOB 

I. CY5.I42.00I MaJilie o,r 300 rr:rn 30 IT3lli0 
CT8KJI. 0,69 i0,06 2000 7 20 

2. 700 TPH2 Cpe,ItHHe 4 500 rr:,n ITEIDO 
CT8KJI. i0,8 · 27 · i0,07 3000 8 30 

3. 700 TPHI Momaue I 800 II3JI 25 rrnmo 2500 2! 50 
(MaCJIHHhltl) KBapue-. 00,93 00,!5 

·. BI:le 

K BhlnpHMHT8JI8M, HCllOJIL3Y8MW ,ll;JIH IlHTaHHH JiaMn, o6uqHo npe,It~HBJIHIOTCH 
. . ~ . ' .. 

CJI8,ItYJOmH8 OCHOBHhle T~e60BaHHH. MaKCHMaJI:&Hoe HanpnzeHHe - Ha 30~40% 
. . 

Bume pa6oqero HanpnxeHHH naMnH; BHyTpeHHee conpoTHBJI8HHe -paBHoe 

l 
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PIHTepaany M8l!t.l(Y BcnumKawt, ,1(8JI8HHOMY Ha 8MKOCTL nHTaJ011tero nauny 

KOH,1(8HC~Topa; TtmoBaSI MOIItHOCTI, -paBHaJI•·'.3-x KpaTHOt:t cpe,l(Het:t, MOl!IHOCTH~ 

pacceHBaeMon B naune. ITpH TaKOM Be6ope napaMeTpoB o6ecneqHBaeTcSI 

rioqTH npauo~uHeRHliR rpa~PIK 3apSI.l(a KOH.l(eHcaTopa, 6naro.n;apSI qeMy 

,ll;OCTHraeTCSI HaH60JII,mHn K.n • .n;. H HaHJiyqmHM o6pa30M npe.l(OTBpamaeTCSI 

B03MoxnocTii nepexo.l(a ·nm.mu B p'enM aenpepuBHoro rope mm. 

]JISI Toro, qTo6u B CJiytiae nponycKa BCnHI!IKH HanpSIJ!t8HH8 Ha KOH

.n;eHcaTope He no,l(HHMaJioc1, Dume HOYHHana, B 3apn.n;Hyio u~n1, qacTo 

. BKJinqaeTCSI KaKOli-JIH.60 orpaHHqHT8JII, HanpmiteHHSI (p~Jie HJIH pa3pSI.IJ;HHK, 

C03,1taJ01ItHll yTeqKy npH COOTB8TCTBYJOl!t8M HanpSI:Jlt8HJ(H) • 

rroum.m cxeM C HaKOnHT8JII,HUM KOH.n;eHca:ropo:u, B03MOJ!tHU'. CX8Mli 

6eCKOH,ll;8HCaTOpHoro nHTaHHH 
0

HMilYJIIiCHhIX n~Mn,o.n:sa H3 KOTOpUX noKa3aHa 

Ha PHC .'.3. ~ TaKHX cxeMax HMnyJIIiCHast JiaMn~ Henocpe.n;cT_B8HHO coe.n;HHSI8TCSI 

c C8TI,JO nepeMeHHoro TOKa. 3aJB:HraHH8 JiaMnU npOHCXO,ltHT B MOM8HT, COOT

B8TCTBYD11tHR MaKCHMYMY aanpmireHHSI ceTH, nocne qero pa3psi.zt B naune 
. . . ' . . . 

. ' 
I"OpHT B T8tt8Hlie I/4 nepHo.n;a H. racHeT, KOr.n;a Ha~pSiil:8HH8 npH6JIHJB:a8TC!t 

K 0. Ka.K B 3THX, TaK· H. B KOH,lt8HCa!OpHlilX ~X8Ma.X IlHTaHHSI H8Cl!OT.pJI , Ha 
. . ' 

orpoumite :rna ·.eturn cunu TOKa B nrume ( coTHH aMnep )t,' ceqeHHSI ,npoBO.ItOB 

pa3psr.n;aott uenu ·1.mryT 6un ·B~c1,ua He6oJILDIHYH 6naro.n;apsr KpaTKOBpeMeH-

HOCTH pa3pSI,D;a. 
I, 

CeqeHHSI H )tJIHHU npOBO)tOB Bli6HpaDTCSI. TaKH>,IH, qro6u conpOTHBJI8HH8 

. · pa3pSI)tHOI'O KOHTypa COCTaBJISIJIO H83HaqHT8JI1,HYJO qacn no cpaBH8HHJO C 

conpOTHBJI8HH8M JiaMnH •. 

ITPH B8CI>Ma .-60Jll,WHX qacTOTax IlOBTOpeHHSI BCillil!l8K ( ~e~KOJil,KO 

COT repu H Bume),. npsrMOJIHH8llHHll rpa~HK•3apSI.n;a KOH)t8HCaTopa. yxe He 
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odecneq:0:Baet otcyTcTBHe nepexo.n;a pa3pH.ita B pexHM Henpep1mHoro ropemrn 

H .n;JIH noro rpedyercH 3a.n;epl!CKa ·pocta aanpm1teairn H_a KoH,neHcarope cpasy 

nocne pa3pa.I(a (n.2). ·IIp:mrnp cootBeTcTBy10mHil cxeim ~PHBe.n;eH Ha pirn.4. 

OcHOBHli.tm xapaKTepHCTHKaJ.m HWIYJihCHliX Jla.MII HBJIHDTtH: 

I. HanpHl!C8HH8 3aX~raHHSl u3· (MHHHMaJihHOe HanpHX8HH8 Ha IlHTaJO

meu KOH.I(8HCatope, .I(OCTaroqaoe ,I(JIH B03~HKHOB8HHSi pa3pH.I(a npH IlO.I(aqe 

3axHraJOmero PIWiyJI1:,ca Ha BHelllBHit 3JieKtpo,D;). 

2. Hanpm1teHHe noracamrn Lin (ocxatoqaoe nanpms:emrn aa Koa.n;ea

carope). 

3. HanpaxeHHe cauonpac1oH Uc (HaHdon1:,mee aanpHE:emrn Ha· nwraioII1eM 

KOH.I(8HCatope, IIPH KOTOpou rapaHTHpyeTCH OTCYTCTBHe CaMOllpOH3BQJll,HOro 

B03HHKHOB8HHH pa3pH.n;a c1e3 no.n;aqH 3~JltHra10mero rumyn1:,ca; H8-CJI8,D;Y8T 

cq:nau, qxo npu Hanpm1teHHH BHme Lle odecneqHBaeTca aa.n;exaoe 3aJKK-
; _ . ' 

ramie pa3pH.n;a: .c1e3 3axHramntero HMnyJI1:,ca .:. ,D;JIH · aroro · aanpm,eaae .n;OJilltH0 

npeBHUiaTb Uc B 2-3 p13:3a). 

4~ .IlJIHT8JlbHOCT1:, BCilUIIIKH t (oduqHo 3a . 't npHHHMaeTCJI BPl:?,rn, 

B T8l!8HH8 KOTOporo CHJia CBeTa BC_IlHllIKM HaXO,D;HTCJI Ha ,ypOBHe, npeBHman

meu 35% CBoen MaKCHMaJlbHOil BeJIHtIHHH). 

5. K03cpq>HIU!8HT DOJI83HOrO ,D;eilCTBHJI ~- (cBeTOBaH OT.n;aqa, BHpa-

Jlt8HHaJI B JIJOlleH-CeKyH,D;aX Ha ,Jl;JltOYJI.1> 3aDaC8HHOil B KOH,D;8HCaTope :meprmi:). 

6. CneKTP H3JiyqeHHJI. 

7. Ilpe.n;e111,aaa Harpy3Ka naum,1 (npe.n;en1:,aaH 3Hepr1rn OT.n;eJ11,aoit 

BCDliWKH H npe.n;ellbHaa cpe,D;HHSl MOntHOCTb, KOTOPYlll JiaMna cnococ1Ha paQ

C8SiTb). 
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8. CpOK CJiy:l!t6hl. 

KpMTHtteCKHe nanpm1temiJI UJ , Un H u~ npM6JIH3HTeJll,HO 

rtportopQMOHam,Hbl. ,ItJIHHe ipy6KH. BeJIHttnHa Un .n:nn na:im c BHyrpeH-

HHM .n;HaMeTpOM rpy6KH, paBHIDl HeCKOJil>KHM },n.r, Ha nopJI,ItOK HmKe tteM U;. 
TaK KaK aH~prHsIKon.n:eH~aropa pa~Ha . C!,ti~/~ _· ( ~~eMKOCI,l>); .~o 

HanpJI:l!te~11e noraca.HHR 061:i1qHo npaKruqecKH He Emmer .. Ha K.n • .n:. na1.m1:i1 • 

. TOJil>KO )tJIJI na1.m C .n:»aMeTpOM MeHee I MM Un na~H_HaeT npHCJJIH:mTl>CJI 

K U3 • BenJiqHna Uc B necKOJil>KO pas npeBumaer· U;- ' • ~~a_r.o.n:apR 

3TOMY Tam1te: Ka.K 6Jiaro)tapR B03MOJB:HOC TH H3MeHemrn ;ttaCTOTl:il BCilhlmeK, 

m,myJil>CHl:ile JiaMnlil 1rnryT HCilOJll>30BaTl>CJI B BeCl>Ma mnpOKOM. )tHanasoHe 

pexHMOB IlHTaHHJI. 

· HanpiixeHi!e sa1mraHHJI npimepHO nponopQHOHaJil>HO KBa,ItpaTHO?.!Y KOJlHIO 

113 iaBJiemrn ·. KCeHomi • OHO oqeH·l> C}Ull>HO 3aBHCHT . OT qucro:ru aanoJIHJIIi:nqero 

rasa. HamttrnE!~B ra:rn He60JI1>mon )tOJIH . 8 • npHMecll }.{OJieKyJIJIJ)IJOro 

rasa noBumaer :U] · · B t/ r+H e·· · pas, r.1te K.:.orHomemrn no11epeqH1:i1x . 

ce'l!em1n pacceJIHHJI anenpoiioB c :rnepnren oKo.no I :r. B. arouaiut npH-

. uemt H HHeprHoro rasa (JI.3. )~ · 

~JIHTeJil>HOCTl> BCilh!IDKH R~Mflhl IlPH eMKOCTRX IlHTaIO~ero KOH)teHcaropa, 

.n:ocraroqHux ,ItJIJI sanonHeHHR KaHaJioM paspSI.n:a Bcero ceqeHHR paspJI,1tHoit 

rpy6KH, pa:irna BeJIHtiHHe llC /z . ,eonpoTHBJieHHe naunhl 

f?. MOXeT 6h!U BhlqHCJI8HO H3. )tJIHHl,I H ceqeHHJI e, s J)a3JlSI)tHO!t Tpy6KH 

· no qiopuyne~ Fl = ..P-l / ,S , r.n:e ~ - npH6JIH3HTeJI1>HO 11ocro.11H-

Hoe y.n;eJil>HOe .caripOTHBJI8HHe rtJia3MI,I .paspn.n:a, JaBHOe: o, 02 OM .CM (JI.4). 

IlpH 1.iaJih!X 8MKOCTRX IIHTaIO~ero KOH)teHcaTopa · q:' C?aHOBHTCR 

3Haq11reJI1>HO 'i5oJil>l!Ie . fl C /z H HattHHaeT CHJil>HO saBHCeTl> OT 



l'IHAYKTHBHO CTH 

npH L :: 

- IO -

L pa3pSI,nHoro KOHTypa, .noxo.nn .l{JISI KOpOTKHX-JiaMn 

ro-7 reHpH .no .ztonen Ml'!KpoceKyH,nu • 
. . . . . . 

I{.n.,n. 6oJII,mHHCTBa HMnyJILCHl,lX Jialm JI8JmT B npe.ztenax OT 

25 )tO '50 Jll! /ceK/.zt,rc·;-QH-B03paCTaeT- C rpa.ztH8HTOM HaIIpRJ!t8Hl'!H e 
B .naune, ee BHyTpeumrn ,1umueTpoM ;ZS , · .nmrnon Tpy6KH • -e H 

.ztaBnenHeM rasa p
0 

, ecnH nasBaHnue BeJIHttHHU He npeB1,11uaIDT 3HatteHHi1: 

£ =50 B/CM, 2> = 6 + 8 MM, f = 30 CM, Po = IOO-I50 MM pT.CT, 

HpH·6onee_BHCOKHX snatteHHSIX 3THX napa.MeTpOB, K.n • .zt. nepecTaeT OT HHX 

saBHCeTL. 

XapaKTep 3aBHCHMOCTl'l K.n • .zt. OT BHyTpeHHero ,lJ;HaMeTpa Tpy6KH 

BH,lJ;8H H3 pHc.5: 

CneKTP H3JiytteHHSI HMnyJILCHbIX JiaMn B OCHOBHOM cnnomHon. OH 

CJia6o 3aBHCHT OT -KOHCTPYKTHBHbIX ,naIImi1~ __ liaMmiI_H .napaMeTpOB .. ee. IlHTa----· 
_· ,.. -.·-·'·-·. ' ... , .. ·•·-·-·· ---~-----•-•·.-·-----. -

HHSI. B BH,ll;m,wn o6nacTH OH HMeeT MaKCHMYM OKOJIO ·450 MMK. B o6nacTH ,Itmrn 

. BOJIH KOpoqe 450 Ml!It HHT8HCHBHOCTI, H3.7IytteHHH Tpy6ttaTbIX JiaMn c HattaJILHHM 

. 9JI8KTpHtt8CKHlt rpa.ztH8HTOM mure I00-200 _!3./CM IlJiaBHO cna.naeT ,lJ;O rpaHHI.tbI 

rtponycKaHHSI CT8KJia. B 6JIHZ:Hen m1cppaKpaCHOfi o6JiaCTH (800-IIOOMMK) Ha 

_ __ cne,..6un cnnowuon cneKTP naKJia,n1irnaeTcn rpynna HHTeHcHBHlilx nHmtlt __ g ___ .. -------------·-- .--· .. ·-··-·---·•--- .. . .. ·---- -· -·-· -· . ··- - --, - - ........ ·- ··- . 

o6meli sHeprnen~---paBHot-t :rneprmt BH.ItH?.roro cneKTpa. . . . 

HarpysKa naunlil no cpe.nHett paccel'!BaeMoli B Hen MOIItHOCTH onpe,nenn-_ 

eTCSI yCJIOBHSIMH oxna:m:,neHHSI KOJI6bI H uaKCHMaJILHO .nonycTHMOfi pa6otten 

Te1.mepaTypott nocne,nHeil. 

Pa6ottaSI T8MrtepaTypa CTeKJlSIHHbIX JiaMn He .l{OJiliCHa npeBLimaTL 

!50-200°c, KBapr.teBux·- 500-60o0c. B ycnoBl'!SIX ecTecTBeHnoro oxna:m:.ne

HHSI CT8KJlSIHHUe JiaMilbI CI10C06Hlil pacceHBaTL I-2 BaTTa cpe.ztHen MOIItHOCTH 
• i ' 

Ha I CM .l{JIHHH paspn,nHOti Tpy6KM. 

' 

l 
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TTepexo,n; Ha· KBapQ HJIH npHMeHeane np1rny.n;HTe111,irnro ·ox11a:m:,n;emrn · 

Il03BOJISl8T yBeJIHtrHTl, cpe.n;HIOIO MOlltHOCTh B 5-IO pa3 • 

IIpe,n;eJI :rneprHH OT,ll;8JI1,HOfil BCilUWKH CBSI3aH C rpeMSI orpaHH'tlllBaIO

!I{HMH <paKTOpa?.m: pacrpeCKHBaHlte_ creKJia, B3pHB KOJI6hl H IlOT~PSI y~paB

JISieMOCTH JiaMnhl. IfocJie,n;oi3amrn (JT.6) noKa3aJIH, 'tlTO ,ll;JISI CT~KJISIHIIhlX 

JiaMn OCHOBHOe 3Hatr·eane HrpaeT nepmitti ciiaKTOP H, trTO ,ll;JISI .. K.Bapqeimx 

Jiaun, Bee TPH cpaKTopa ycTanaBJIHDaIOT np1u.repno o,n;na H TOT iiee npe,n;eJI 

Harpy3ICH • ITpe,n;eJihliaSI Harpy3Ka JiaMnH CHJihHee ncero 3aBHCMT. OT ):r;mri'e Jih

HOCTH Bcnum1rn, nponopQHOHaJihHOit B81IH'tlHHe Ce ~ Ha. pMC .6 noka3aim 

rpaqimm 3aBHClU.tOCTM· npe,n;eJihHOtt :meprirn BCilllWKM,. OT He cenHott K I CM 

,ll;JIHHH rpy6KH OT neJintrHHU c e . 
' lI3 :3THX rpaqmKOB cJie,n;yeT, trro ,n;JISI creKJISIHHbIX Jiaun xopomo 

. . . 4 
BUilOJIHSieTcsr COOTHomem-ie: ( C U ) npria · :: Coh,st • -_t 3 

Jl,Jisr KOHKpeTHOro THna Jiaun B8JIH'tlHHa B'IlpaBO!l traCTH noro ypaDH8HHn 

SIBJISieTCSI KOHCTaHTOil; KOTopyIO MI,! Ha3BaJIH "_cpaKTOpOM Harpy3KH 11 )taHHOrO 

THrta. <l>aKTop Harpy3KH B8Ch?,ra CJia6o 3aBHCHT OT ,n;HaMeTpa, TOJI!IlHHhl_ 
-

CT0HKH, traCTOThl BCnHmeK, po,n;a H .n:an11emrn_ ra3a. 

. .IlJISI KBapQeBHX 11a:un, BBH.D:Y H0CKOJihKO_U0Hhmero HaKJIOHa_ rpacpimon 

Ha pHc.6, 11p1rne,1teHHoe BI.tme ypaB~eHHe npn_H_m.raeT BH,n;: ~'13,1/ e,_ .?,ff: Con-:rt 
KOHCTaHTa CY!Il8CTB8IIHO 3aBMCMT OT .n;naueTpa Tpy6KH npu .. ~ ..:::: I2 rn.r. 

BHSICII8HHe xapaKTepa 3aBllCHMOCTH npe,n;eJihHOtt Harpy3Im OT B8JII1lHnihl 

Ce ll03BOJIHJIO ua:u C03,ItaTI, CT0KJIRHHI,I0 Jial.mhI IlillIT ,ItJisr' imuep B11.n1,c'o11a 
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c :rnepnteti BCnhlmKH ,n;o 4000 ,n;x H KBapr.teB1i1e - c :rneprneM BCilhllllKH 

,n;o I5000 ,n;x nsaMeH paHee B1mycKa.BmnxcSI rrnapneBux JiaMn :vITIR c :rneprHen 

BcnumKM ,n;o 600 ,n;x. Tiocne.n;HHe cBe,n;eHH.fl 06 aHrmdtcfmx na1.max ){JI.fl 

Km.mp BHJil,COHa noKa3UBalOT, ttTO B AHrJIHH TaKllte IlOIIIJIH no 3TOllY nyTll 

(Hanp:i-IMep, cTeKJISIHHaSI naima .. LS :l)I4 ,l{mrnol1 600 MM c :rnepr:irnn 

BCmllllKH 25_00 ,l{JKOyJiel1). 

HaTepltaJihl H3MepeHHt1 CB8TOBO11 OT,n;attH H npe,n;eJII,HOi1 Harpy3KH · 

naun llO3BOJIHJIH noJiyttHTI, ,l{aHH!ile O MaKCHMaJil>HO BO3MOllCHbtX 3HatteHH.RX 

HHTerpa.na SIPK~CTH BcnumKH no npeueHH ( JR,dt ) npm1ux KBap11eBux 

HMllYJil>CHl,IX JiaMn npH pa3JIHtrnHx ,ItHaMeTpax pa3p.fl,n;Hoi1 Tpy6KH H eMKOCTi!X 

nnraromero KOH,n;eucaTopa, npHBe,n;eHHae B ra6JIHne 3. 3TH sHatteHnn .. 
uoryT 61:ITl, nOJIOJ!t8Hhl B OCHOBY pactteTOB onTHtteCKHX CHCTeM, npe,nnasHa

tteHHUX ,D;JI.fl cI>ororpaq>HpOBaHH.fl B Ka.Mepax BHJil>COHa. 

T a 6 n H u a 3 

Tipe,n;eJI1>Ha.fl ,n;onyCTHMa.fl Harpy3Ka H.COOTBeTCTByromnn HHTerpan 
SIPKOCTH (KBapneBlle Tpy6KH, HHTepBaJI uex,n;y BcnumKaMH I5 ceK, 
e ere CTBeHHOe oxJiaJ!t,Il;emrn, KC8HOH, I50 l!M PT. CT.). . 

ps~~Tp.d MM 2 

C'.U1, 

I2.000 

36.000 

U '"' II,7 
J'Bd-t, ,111a11a_ 

KeraHHT caK. 

cu" 
ze 

Jf3Jt 

!8,3. 

4 6 . 9 I2 I5 

35 :48,3 · 63,3 75 75 

3 3,03 3,0I 

56,7 75 IOO 128 r2a .. 

4,55 4,78 4,45 4,38 . 3,I6 

cue~ 33,3 roo I35. 118 225 22s 
!20.000 _2 ____________________ _ 

Jadt 7 8,7 8,55 8,07 
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cu 2 

- 53,5 I58 2I7 283 360 360 

324.000 2e -----------------------------J a ol t II,5. II,5 I0,6 I0,3 8 

· U3 paccuorpemrn radJIHQiir 3 cJie)J.yeT, .. tITO MaKc1rnam,noe 3Hatiemrn 

mrrerpana HPKOCTH no BpeMeHJi'I Ha npormKeHHH BCilbIIIIKH npaKTltt!eCKH 

o.iurnaKOBO )J.JISI BCex JiaJ.m )J.HatreTpOM .n;o ·I2 UM. H HeCKOJII,KO cnmmeTCSI 

npn ellle dOJibmeM. yBeJIKtieHHH BHyTpeHHero )J.Hauerpa pa3pR)J.HOt1 TpydKH • 

OHO UOHO_TOHHO B03pacraer C YBeJIHtieHHeU Ce • 
ITpa IWIICTPYHPOBaHHH OCBe·rnreJIR )J.JIH Ka.Mep BHJI!:,COmr,oirnmi:,nHo,------ . 

iwnecoo6pa3HO TIOJib30BaT:bC.fI HaKcm.1aJinIIblMH eMKOCTSIMU nnraJOll{HX nm.my 

KoH,nencaropoB. 

YBeJIHtie!me eMKOCTH' Ol(HaKQ' orpaHHtieHO 2 cpaKTOpa1.m: COOTDeTCTBYIO

!riliM cmrJJCiHH0M padoqero HanpmKeHHSI (npHdJIH3HT0JII,HO od:[nTHO_. nponopQHO

HaJU,HbIM ifc:" ) , KOTopoe uoxet rrpMdJIH3HTl:,CSI K Hanpm1temm 3aJR:HraHHSI 

Jitum, H yneJinqe1meM )J.JIHT0JII,HOCTH BCiliilllIKH )J.O TaKnx 3HatieHHtt; npH 

KOTOpllX nepecraeT odecnetIHBaTbCSI l(OCTaTOtIHaSI pe3KOCTb CHHMKO_B. B 

60JiblIIHifCTBe· npaKTHtieCKHX 3a,n:aq rJiaBHYJO pom, Hrpaer BTOpon qJaKTOp, 

11s-sa EOToporo B JiaJ.max MeH1,mero )J.ImMeT pa ( c doJil>IIIHM ·c onponrnnenHeM) 

. He MO:lKeT Cib!Tb )J.OCTHrHyT••MT :lite HHTerpan S!p.KOCTH, t!TO H B JiaMJlax C lllH.pb-

1<0n rpydKott. I{ cox~nemu:i, necMo~pJI _HJl. _!l~JJIH Heo,nIIoKpaTHiiie npoc1,du, 

HaCKOJII,KO HaM H3BeCTHO, )J.O CHX nop He npoBe,IteHa padora no yroirneHHIO 

3amrnm.rnCTH KatieCTBa CHHMKOB OT. )J.JIHTeJII,HOCTH BCilbllIIKH. OpHeHTHpOBOtIHO 

npH pa3padon:e naun Hau 3a)J.aBaJicsr npe)J.eJI )J.JIHTeJibHocrn o,or ceK. -
I 
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YBeJIHttemrn ,ll;JlltTeJibHOCTH rI03BOJIHT rIOBI,ICHTI:, HHTerpaJI IIPKOCTH H 

TeM CaMm.r B03M0l!(H0 yBeJrn:qHTI:, KOJIHtteCTBO HHq>OpMaUHH, ,D;aBaeMOll 

CHHMKOM 3a ctteT ny_ttmeti OCBelI!eHHOCTH_ KaMephl, HeCMOTpR Ha yxy,D;

meHHe pe3KOCTH._Ha OCHOBaHHH Ta6JIHD;I,I 3 H ~OPMYJIH ,ll;Jl.fI',ll;JIHTeJII:,HOCTH 

BCrIUllIKH MoryT 6UTI:, nonytteHI,I rpa~HKH 3aBHCHMOCTH MaKCHMaJI:r:.Horo 

HHTerpana RpKOCTH-OT BHyTpeHHero ,D;HaMeTpa Tpy6KH npH pa3JIHttHUX 

3HatteIIHRX rt: , npHBe,D;eHHI:Je Ha pHC. 7. 

TioMHMo npe,D;ena :rnepr1m, cBasairnoro c npottHocT:r:.10 KOJI6hl JiaJmu, 

)];JI.FI KBapu;eBiitx naim cy{!leCTByeT orpaHHtteHne, CBR3amrne c MOII!HOcT:r:.10 

BBO,ll;OB. COOTB8TCTBYIOII!ee HCCJl8,ll;OBaHH8 rI03BOJIHJIO ycTaHOBMTI:, CJie,D;yIO

II!YIO ~opMyny sHepr1m 

(
~) ' ' == ? g\1" .?-t 
2 nre'd _ S 

r,D;e t - llIMPHHa H J - TOJllI!HHa rIJIOCKOCTH MOJIM6,D;eHOB01l ~OJibrH 

CJIYl!Calilen BBO,ll;OM B nauny; a ~ - KOHCTaHTa, xapaKTepHSYIOII!aR CTPYK

TYPY MOJIH6,D;ena H JieXalI!aR B npe,D;eJiaX OT 4 ,ll;O 23.I07 ,ll;lltOyJiell/OM.cM
4• 

CpOit CJIY!:611 HMrIYJibCHb!X JiaMn orpaHHttHBaeTCR 06blttHO pacmrneHH8M 

KaTO,D;a H CHJII:,HO saBHCHT OT 3HeprHH BCrIHllIKH JiaMnhl. OH npH6JIH3HT8JII:,HO 

onpe,D;eJIReTca nonHott sneprnell, npoxo,D;srnten ttepes JiaMny _sa Bee Bpe:tvrn · . 1 

ee pa.60Tbl. :Snaro.n;apa npHMenemuo B HOB8llllIMX Jia1.max aKTHBHpOBaHHEiIX 

KaTO,ll;OB (nJieHKa nteJIOttHoro MeTaJIJia, 6JIOK-KaTO,ll;H.C CO,!J;8p:itaHH8M· 

IIleJIOttH0-3eMeJII:,HHX MeTaJIJIOB), cpOK CJiy:it6ll nrum B nocne.n;nee BpeMR. 

yBeJIHtteH no Kpat1uen Mepe Ha nopst,ll;OK H HCttHCJI.FieTCR ,!{8CSITKaMH TUCRtt 
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BCilblllleK C MaKCHMaJU,HO ,nonycTHMOi1 :mepr11el,1. IlpH MaJUiIX :meprHSIX 

cpoK cnyx6u MOXeT 6b1Tb ,none,neH AO MHililHOHOB BCil.blilleK. 

B HaCTORmee Bp8Mfl IlpOM.blillJI8HHOCTbD BbIIlYCKaIDTCH Tpy6qaTble 

HMriyJibCHble JiaMilbl, xapaKTepHCTHKH.KOTOpblX npHB8'A8Hbl B Ta6n.4 •. 

Mu npe~nonaraeM B 1958 r. pa3pa6oTaTh eme OAHH Tlim npnuoti 

KBap~eBOH naMnbl AJIR OCBe~eHHR KaMep BHJibCOHa. Euno 6bl BaXHO 

Y3HaTb - HaCKOJibKO IlOJIHa pa3pa60TKa· TaKOH JlaMilbl YAOBJieTBOpHT 

3anpOCbl na6opaTOpHi1 3KcnnyaTHPYKl!IlHX Kauep.bl BHJlbCOHa, 

XoTeJIOCb du, qTo6bl K MOMeHTY YTO~HeHHfl Texn11qecKHX napa

M8TpOB HOBOil JtaMilbl 6un 6hl pemeH nonpoc o MaKCHMaJibHO "AOilYCTH

MOll ,ll;JUIT8IlbHOCTI1 BCilblillKH. TaK:HCe HaM duno 6!,1 BaACHO no.11yq11Tb 

OT noTpe6HTenei1 ARHHhle O IlOB8,1{8HHI1 naMII B CHilbHblX MarHHTH.blX 

nonax C TeM, qTo6bl ecnH 3TO HY'Z.HO, noBhlCHTb npoqHQCTI:,"JlaMn 

B :lTOM OTHOill8HHH, 

IlOMHMO 'AilHHHblX npRMblX naMn AilR qJOTorpaqmpoBcl.HHR KaMep 

BHnbCOHa H ApyrHX IlOAOdHh!X npH6opoB MoryT npHM8HfITI:,Cff KOilb

~eB1,1e· naMirn (o(jo3Hattemrn "H\i?E"), a TaKllte nmm1:.i:' c pa3pRAHOil 

TpyClxoi!, cocpe,n;oxoqeaHoll B uanoM o(j'beMe ( o6o3HatteHHe ."He.Pl{"). 

B Ta6nHqe 4 npHB8.1{8H.bl ,n;aHHhle H0CKOilbKHX THilOB 

ra1rnx · naMn yze B1mycKaeuux npoMHmneHHOCThD. 
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: Ta6inuia 4 *I 

OTEllECTBEHHHE HMIIYJl:bCHHE JI.AMIII:l 

Jr.Jr. T H n KoHCTPYKTHBHble AaHHHe IlEe.lleRbHHe xa~aKTe~HCTHKH Hol.mHaBoHbl~ EeXHM 
nn n au n H <Pop.u:a r,a-oap. OpHeH. Hanp •. Hanp. Cpe,ll- tax- Cpox 3aepr. Pa6. EMK. HHTepB.0pH8HT. CBeTOBaH 

cBeTHm. cnerHm. conpo- saxur. CaMO- HHH rop cny:s:- Bcnum- Hanp. nHr. M8X)ly ,llRHT. . :meprHH 
qacrH t1ac:n1 THBB. npo- uoma. Ha- . 6H KH KOH,lle BCllHW- BCllHW- BCllbllll~H 

• Ra:MnH C!oa rpys- Ka:MH KH 

UM OU B B B? 
KR . 4 
YK<p.KB r.Bcn. )lX B M.Kq> cex lLC8K m.i:.ceK 

I 2 3 4 5 6 7 8 9 IO II 12 I3 14 I5., 16 

I. lfqiK 20 npmi. 4xIO 0,16 IOO 700 2 I IO 20 130 2500 IO 0,-2 . 200 

2~ H4>K 50 " 4x20 0,32 140. IOOO 5 6 IO 50 200 2500 IO 0,4 700 

J. lfcpK 120 oelp. 5x2Jx30 0,8 IBO IOOO I2 ' 25 IO 120 JOO 2500 IO I 2500 

4. HcpK .500 cmip. 30x45 4 400 3500 30 250 IO 500 500 4000 I5 8 IOOOO . 

5. HcliK 2000 -o6p. 9x70x40 0,45 250 2000 300 IOOO 5 2000 500 16000 I5 4 60000 

6. HcliE 300 KORb!U) 65x6 2,5 240 1500 40 250 IO JOO 300 6500 7,5. 8 5000 

7. HcliII 200 npm.i:. 5X200 2 450 2000 27 600 IO 200 500 1600 7,5 I,6 3500 

a. H1>II 500· " 5x350 3,5 450 3000 65 3200 IO 500 500 4000' 7,5 7 ·10000 

9. HcliII 1500 " 5x600 6 900 4000 100 17500 IO 1500 IOOO .'.3000 I5 9 35000= 

IO. HcliII 4000 " 6x800 8 1300 5000 270 32000 IO 4000 1400 4000 15 'I6 120000 

rt. HcliII 15000 " 9x600 I,8 1600 5000 1250 200000 IO 15000 2400 5000 . I2 · 4,5 500000 

12. HCT IO -o6p. 4x23x.30 - IBO IOOO IO 20 2Cnac.O,OI 500 o,oa 0,001 0,007 O,OI 

~ Ony6nHKoBaHo B xypuane "PaAHO" Ni I 1958 r. ·crp. 53 

) 

k 
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TIUJIO 6u xeJiaTeJII,HO Y3HaTl> - Ha_CKOJII:,KO npe.I{JIOJR:eHHa5: CHC

TeMa THilOB m.myJI:&CHLIX JiaMn YAOBJI6TBOpHT sanpocu noTpe6HTeneil B 

6nmmltnme ro.n;u, a TaKxe · ycnumaT:& KOHK~eTmite npe.I{JIOl!temrn no Kop

pe1eT1rponKe napaueTpOB OT,I{eJI:&HLIX THnOB • 

.ff AYM8JO, l!TO B TaKOil 6om,moit ay,ItHTOpHH BPSIA JIH UOJlCHO 6y,I{eT 

OKOHtJaTeJI:&HO YCT8.H.OBHT:& pa60tIHe napa:ueTpbl • .ff o6pal!l8.IOC:& K OprKOMHTeTy 

COBeIItaHlrn c npoc1,6ott ·o TOiA; -tiTif<fu-diiiia coi.n;aHa pa6oqan rpynna, 

KOTOpaSI .• Morna 6lil c Hamm.{ 3JieKTpoJiaMnOBID.t 3aB·o,ltOU'--corJia.OOB8.TL 

T8XHHl!eCKHe Tpe60BaHHSI Ha paspa60TKY JiaMn .I{JIJI OCBeIIteHHJI KaMep. 
. . 

MHe Ka3aJIOCI>, l!TO 6lilJIO 6unpaBHJII,HO, IlOMHMO paspa60TKH naun, 

'-.. opraHH30BaTI, r,I{e-To e.n;HHYJO pa3pa60TKY H BI:mycK npH60pOB. BKJll)tJeHHSI 
~ 
~ K TaKHM JialmaM. Cettqac,. HaCKOJil,KO SI 3HaIO, B9e. Jia6opaTOPHH ,It8JiaDT 

~ CaMH npH60.plil BKJIDl!eHHSI, 8CJIH He C'llHTaTI> 3aBO,Ita 114>li3TipH60p 11
, KOTO

~ 
1 p1,1if Bl:imycKaeT He6on1,moe KOJIHl!8CTBO OCBeTHT8Jieil. ·EcJIH. 6u 6una C03-
~ 

~aHa r,I{e-To paspa60TKa H BlilnycK HX, TO MOJlCHO 6LIJIO 6u H36e:m:aTI, 

1.morHX JIHmHHX 3aTpaT. 

l H c K y c c H a · 

ropdyHOB (4>HAH). 
MoryT JIH .6b1Tl> HCilOJII,3OBaHU m.myJil>CHHe JiaMnu, KOTOpue O6blllHO 

npHM8HSIJIHCI, ,ItJISI HMITYJil>CHOrO OCB81lt8HHSI KaMep, .ItJIJI HenpepuBHOro 
. . 

OCBellleHHSI KB.Mepu npH BH3yaJII,HOM Ha6Ji10.n;~HHH ee; 

:m:m1L1il nncrnryr I 
,lX llCCJle){OBatrn~l 

!SRViOTEKA 



- I8 -

11 .c .UapmaK. 

Bee mmynLCH!,le naMIIhl MOJltHO. npm.teH.R:Tl> B CTpOdOCKOilHtleCKOM pemrne 

C MaJiol1 eMKOCTLIO,- TaK t!TO rnas BOCIIp1rnm,aeT 'JTY nm.my KaK. HenpepUBHliltl 

HCTOtlHHK CBeTa. Cxeua ,ll;OBOJII,HO. necnolltHaSI. 

!{aK pas cero.n;1rn B TiadopaTop1111 BHCO.KHX 'JHepr11t1 MHe TOBapHIJ{H 

rOBop11n11, t!TO OHH Hana,n;HJIH padoTy JiaMIIhl ,Il;JIR BH3yaJILHOl1 no,n;cBeTKH 

Ha 50 repu. 

5I ronop1rn O Tou, qTo CTpOClOCKOn11qecK11tl peJ!CHU BO3MOllteH -H ,nony-

Cl<aeT ecie dOJil>llille ttaCTOThl. 3T11 JiaMnhl ,n;onycKaIOT 4 Th!C. BCilbl!IIeK B 

ceKy11.n;y. Ho )I.JifI TaKotl uen11 .n;ocTaTotmo odh!qHotl, c yue111>me11ne1., 

nanpmitemrn
1 

eurwcT11. 

H. A. )lo dponrn. (<I?HAH)' 

lleM .nu pyKono.n;cTBOBaJIHc1>, Kor.n;a nuel11pan11 KoncTpym~nro 'JJieKTPO-:- · 

,II.OB, no.n;no.n;Rl!lHX Hanpm1te1me K JiaMne? 01rn c,n;enam,r TaKHM JKe odpa3oM, 

KaK Ko;maqKn y cauux MaJIOMOll{Hh!X pa,n;11onrum. IIonouy Ty,n;a ny:imo 

r.ttdo no.n;naHBaTL npono.n;, ttTo ney,n;odno, JIHClo ycTpa11BaT1> x11Tpyro 

C11CTeuy 3a:at11MOD • I{a3aJIOCL d1i1, llTO TaM HY:E:HO I c.n;enan · l!To-1mdy,n;1, 

n0Kpen1.1e. 

II. C .litapmaK. 

llu ,nenan11 TaK 'JTH nm.mu: cornac0Ban11 u0Kon11; np0Bep11n11, 

l!TO Oll11 110 TOKY 11 no· 11arpy3Ke Blil,n;epmrnaIOT pe:amu. OHH He paCCl!HTaHU 

Ha nplll~al1KY, a paccttHTam,1 Ha. n1111ueTm:1e .n;epmTeJilll. 

II .A. no dpOTHII •. · 

A ,ll;JifI IIHHI:~eTHlilX .n;epxaTeJiel1 HyJJteH oqe111, TOJICThll1 npoBo.n;? 

np 
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He HyxeH, HY~HU 2-3 mnr~eTHliIX .n;epJJta.TeJisr. ·Bo BCSIKOM CJiyqae, 

Bame BUCita.3&BaHH8 ..: 3TO nepBoe Hapexa1rne B 3T0Ui OTHOil!eHHH H MLI 

MOllteM nepeCMOTpeT:& BOilpoc O KOHCl'PYKw,IH .n;epJitaTe11eu; 

MEP30H (<MIAH). 
. ~~ 

HecKOJil>KO CJIOB 06 Olll>lTe 'I1PHM8H8HHSI HMnyJil>CH!,IX Jia}.m. vhmym,cHan 

JiaMna SIBJISieTC!I )tOBOJll>HO rH6KHM I1PH6opo~. Y Hae: T .EJIHceeB 110Ka30.JI, 
• •• .... ,I< •• ',.• ... 

~ . 
qTQ ee MOlKHO BKJIIoqan B p8lltHM IlOC_TO!IHHOro CB9'48HHSI, KOr,Ita D Jiaune 

npoXOAH'.I TOHKMll rH6KHtl IIIHYP, IlpaB.n;a·,. oqeHl> imrrtan. C 'ito'iiollt:blO Taitoro · 

rt0CT0.fIHHoro ropeHHSI m.myJil>CH0tt JI8Mll& M0lKH0 HacTpaHBaTl> KB.Mepy 

DHJILCOHa oqeHL y.n;o6Ho. J{poMe roro, Jier:ico sanycTHTl> ee D crpo60-

cKon1-1qemmtt pel!tim, 110.n;an ua no.n;l!:HraIOntHtt sneKTpo.n: cepmo mmyJI:ocon 

OT TpaHC~OpMaTopa, qacTOTa KOTOporo cos.n;aeTcsr MYJil>THBH6paropoM 

C TIOMOlltl>JO THpaTpOHa • 

H !10CJI8,Itll88 3aMeqamrn: HHor.n;a y.n;o6Ho npuMem1n Ta:icyro na1.my 

6~3. no.n;xHralOJJt8ro_ 3JI8KTpo.n;a. MN npocT0 CTai3Hl.l 0K0JI0 .Jiaum,1 paUI\Y __ H3 

T0HK0t1 np0BOJIOKH, KOTOpasr CJIYXHT cnoero po.n;a aHT8HHOi(.n;Jin C03,It6.HHSI 
. . . . ·. - . ' . : : - .: ,..~, ' ~ . 

Jia.Mrtu. Kor.n:a no,D;aBancsr Ha TaKyJO aHTeHHY m:mym,c o:ii" o6bii.riiott 606mm; 

nai.ma xopomo no,D;lintranacb H ropena KaK B HMilYJILcnou pe,rmMe, TaK H 

B c'rpo6ocKoh11t1ecICoM. 
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PHc. I. llpocTettma.lI cxeMa BKJIJOqemrn u1myJIJ,cHolt na1.mu. HH - HCToqm1R 
nocTO.IJHHOro TOM, D - BhlKJIDqa?eJIL, Cr - KOH~eacatop fiHTaHH.IJ 
mwnu, HaKanJIHBaJOutHtt '3HeprHJo B DPOll8JEyTit8 :Me~y BCnUmM:MH, 
JI - HMnyJILCHa.lJ nauna, R - pa3~8JI.!Jllllt88 conp0THBJI8HHe, c2 -
KOH~eacaTop nHTaHH.IJ HUn~JILCHOro T~HC~OPMa.TOpa, T - HMnyJIL-
CHUtt Tpa.HC(l>0pMa.T0p, _K - ynpaBJI.IJl>lllHlt KJll)q. . · · 
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2. CxeMu nocJie)toBal'eJII,H.Or. o H na12aJIJieJI1,Horo IRJIFJtJemrn 
. HecKOJII:,KHX HMUYJII:,CHI,IX JiaMn. IIenoqxa Ii.~ - . c~ -

)te JIHl'e n:r:, Hanp11xeHHSI CR.., ~ I uero.M, C · ~ O, 5 MKq>). 
R.~- 3ap11.11;aue conp0IHBJieH1111, no nopsr.zt~Y BeJIHtJHHLI 
paBHLie T/Qr (T - HHl'epBaJI :u:e~y Bcnumxa1m B cex). 



PHC. 3. 
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wr 

~220 

CxeMa 6eCK0H,D;8HCaT0PH0r0 IlHTaHHSI HMilYJILCH0tt JiaMnH Jig°?K . 
2000. 1Ir .- 'liaJ.ma Jig°?R 2000, ,JI2· THpa.Tp0H .TrIH-I'.3O/IOd· n3 - KenoTpoH 2u2c; cr-IMK~, rooo B; c2 - a MK~, 5 OB; 
/?.,- 70 K0M 2 BT; /l~ - I K0M, I BT· fl,- .20 K0M, 0,5 BT; 
Tr - T~HC~OpMaTop 220/600; 2,5; 6,3B; T?-IlHK Tpa.Hc~op
MaTop: 2 06M - IBOO BHTK0B i O,38 MM, ceqeHH8 ~eJie3a 
8 CM2, TI o6M - 2500 BHTK0B 0 o,r UM; ceqeHHe JB;8JI83a I CM2; 
Kr, K? - BHKJIDqaTeJIHrf· K3 - .n;aTqHK HMilYJILC0B; HT~ HMilYJII,-' 
caun Tpa.HC~OpMaT0p, T - npe.n;oxpaHHT8JII, O,5a, 250 Bj 
II~, rr3 - npe.n;oxpaHHTeJIH cne~aJILHHe (napa.JIJieJILHO 8 npoBo
JIOK H3 M8,D;H ff 0,2 MM, ,ItJIHH0l1 50 1AM) • . . 



-
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Bn 

PHc.4. Cxe1.m mtTamrn HMilYJI!,CHOJit JiaMilbI HCTIO npH ttaCTOTe BCilhlll8K 
.n:o 4000 rep~, 06ecnett1-rna101Itasr 3a.n;epxK:t pocra uanpn1.teHRSI 

.Ha KOH.n;encarope cpa3y nocne ncmi1mKn (pa31)8.6oTaua B.TI.Hna
HOBhlM). JII - JiaMna HCTIO, JI2 - THpaTpOH TrHI-35/3, JI3-Jiauna 
6IT3C; Cr c3 - KOH.n;eucarop 0,08 MKcp;500 a; c2 c4 - 2000 mp; 
500 B; N,- 5 KoM, 25 BT; ~ - I Ko1.q 25 BTJ /(6,R .. - roo Kou, 
2 BT; Rr - 20 KOM, 2. BT; ~ - IOO KOM, O,:> BT; BIT- BhlnpSI
MHTeJI1, 700 B,·50 BT, ,P~ 5%, HT - m.myJII,CHlitl TpaHccpopMaTop 
CY5.I42.00I. 
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3aBHCHMOCU K.n • .n;. OT BHYTJ)eHHero .n;Hauexpa. paspsr.n;Holt 
Tpy6KH .n;mtHOll 600 Ml,[ npH .n;aBneHHH KCeHOHa ISO MM pT.CT. 
H pasnHqnux euKocxsrx nHTanmero KoH.n;encaxooo. (.n:nsr o.n;HHa-

_KoBux sHeprHll BcnumeK, pa.Bnux 7500 .n;~oyneu). 
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I 
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. PHC .6. rpacpHKH 8aBHCHMOC,TH npe~e1ll:,HOl1 3Heprm~ BCniilriIKH' OTlle
.CeHHOlt B I CM ~JlHHlit TpyCSKH OT B8JIHqHHH Ce (KC8HOH, 
P=I5o uu pT.cT., e -=: 600 :uM, 4 BcnumKH ~- MHHyTy) • 

. I 
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PHC. 7. rpacpHKH 3aDHCHUOCTH MaKCIIUaJil,HOro HlITerpana .IIPKOCTH 
OT ~Hal.!eTpa· Tpyc5KH npH pa3nHqm,rx 3HaqeHH.IIX "t° • 
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PHc.8. ~OTorpa~Hfi HeCKORnKHX THnOB HMnynnCHNX naMn 
MocKOBCKoro'3neKTponaMnonoro 3aBo.D;a. 
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n H a n H o r p a w H R 

I. lI.C.Haprua1t. OTeqecTBe1rnue m.myn1>cnble nai.mu. Tipndopu H 
Texmma :rn:cnep1menxa I957r., Jr, 5. . . . 

2. A.A. '6y1mpeBa H A.JI.BaccepMaH. O cxeuax mtTaHHR· m.niyn:ocHHX 
. natm B peimue qacTO IlOBTOpRIOl!lHXCR BCilhlmeK.. CBeTOT0XIUIKa 
~957, ~ 3, CTp.I4. . . 

3. II .c .MapmaK, n .A.CyddOTL!H. 3aBHCHMOCTb nanpmKEHIHR 3allmra
HHR m.myn1>cHh!X nm.m OT qHcTOThl nanonnsmmero rasa.CdopmtK 
MaTep1mnoB no BaKyyMHOl1 T0XHHKe. Bun.Xlll, CTp.I2 H .28, 
I957 r., roc:rneproHs,n:aT. · .. · •· 

ti• fl.C .MapmaK. 3neKTpHqecKH0 xapaKTepHCTHKH HMnynbCHhIX 
naMn. CB.0TOT0XHI!~c3. __ I957r., ]t! 6, CTp .22. 

. ~ ,,....,, 

5. Ii. C .MapmaK. J{03cpqlHI(H0HT none3HOro .n:e i:JCTBL!S1 Tpy6qaTbIX 
· m.mym:,cm,rx naun. CBeToTexHHKa. 1957, J,; r., cTp.I7. 

6. B.H.BamrnbeB, H.C.MapmaK. Tipe,neJU,I Harpy3KH TpydttaTblX 
m.mynbCHUX naun~ C6opHHK M8TepHanoB no BaKyyimon T0XHHKe, 
m,m.XIY (neqaTaeTcn), rocsneproH3,naT. 

.. 
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r,onPEHEHHbfE HErAT1rnHl-m. 'POTOrPAiHtIECKUE 1-.!ATEPIIAJiil 

II CITOCOBll . HX OBPAEOTiuI 

D.I!J .1'.!0il!IWBCKHti 

(BceCOI03Hl:lt! IIayquo-HccJie,n;oBaTeJI:E,CKHH KHHOr,JOTOHHCTHTYT) 

Ycrreil!Hoe np1rneHemrn.q,0Torpaqm~13_c~oro 1,mTo,n;a B nccne,noBaTe1u,

cKoti padoTe B 3HaqnTeJII,HOfi c·TeneHM onpe,nenSieTcn· Teu, Hac:rrnJibKO 

rrpaBHJibHO Bb!dpaH qJOTOrpaqmqe CKHlt MaTeJmaJI M no,n;o dpaHb! ycJIOBH.fl 

ero odpadOTKI1. 

Conepl!!eHCTBOBaHMe TeXHOJIOrHM H3rOTOBJieirn.fl raJIOH,ll;HO-:cepedpnm,1~ 
' ,· ~ . .. 

rpoTorpaqmqecKnx :myJir,cnn n pa3padoTKa 3qxpeKT~:am,1x I<pac1neJiei1 

ceHCHdHJIH3aTopoB .· rI03BOJI~JIH B ~aCTOHI!(ee Bpe1.m HaJia,JJ;HTb Bb!fIYCK 

nmpoioro accopTnMeHTa ·<poTorpacpnqecKnx MaTepttaJioB, cnocodHb!X pern-

cTpttpoBaTb BeCb crreKTP lISJiyqeHM.fl OT HH<ppaKpaCHOt! odJiaCTH C ,n;JIHHOtl 

BOJIHbl OKOJIO. IOOOO A ,ItO caMOt! KOpOTKOBOJIHOBOtl . pa,n;ttaunn. bOJ!bITTOe 

pa3HOOdpa3He qJOTorpaqmqecimx CBOt!CTB y BimycKaeuot1 rIPO.IJ:YKUHII 

.. rI03BOJISieT perHCTpnpoBaTb H3Jiy:qeHH.fl, . HHTeHCHBHOCTH KOTOpb!X pa3-

;mqa!OTC.fl B MHJIJIHOHil pa3 • 

JJ,nn Toro, qrodbl Bh!c5pan ra:rwil rnn qiororpaqinqecKoro MaTepuana, 

KOTOphlii 'odecrreqnJI dbl TIOJiyqeHne CHHMKa Bb!COKOrO Kaqecrna,. Heoc5XO,I(HMO • 

:maTb OCHOBHUe CBOt1CTBa HeraUIBHilX rIJieHOK H BJIHSlHH.fl Ha mnc YCJIOBHt! 
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Xl1MI-1KO-qJOTOrpacp1-t1-IeCK0!i odpad0TKH. UeJII,Kl HaCT0SIIItero C00dllteHH.R .RBnSieTCR 

0d3op 0CH0BHblX copT0B HeraTHBHHX 'cpororpacpH_tJeCKHX MaTep,.mnoB, Bhmy-. . 

CKaeMblX npo1mmneHH0CT:bKl CoBeTcKoro COD3a, H cnocodoB VIX nposrnnemrn. 

Ha ocHoBe i;rnnollteHHoro MarepHana M0lltH0 dy.IJ:eT Bhldpan HaVIdonee no,1(

xo.I(Hf!tVIe ~opra rrneH0K ,I(n.R C'o8M0K cne,n;oB VI0HVI3HPYKllJIHX tJacnn~ B BVIJII,

C0H0BCKVIX, ,lJ;Hcpcpy3HOHHblX VI ny3blp!,K0BblX Kauepax, a TaK:ate ,n;art, H8K0-

T0pble peK0MeH.IJ:auVIn no npo.RBJieHVIKl :mcnomrpoBainmx .nerarnBHblX nnenoK. 
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y 

CmpoeHue- .He2'amuGHoiJ ·nAeHKU: f.:. jawurnH6/U. CAou; 
_ 2-.9MYnbcuoHH6tu ; c4_ou; 3..:.. 2pYHmoC61iJ · ,!JMynbcuoifH6tii. c11oa; 
4.--Hurnpo- UAU .aqemu.14e.li11_1-0.AaJHOR ocHofJa.; · S.-npornuCo-:-

opeon6Hb1u C./JOU. 
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-~ CTpoeHHe HeraTHBHOtl nneHKH. Ha'.' pHc. I cxe~~THiiecKH norro.saHo 

CTpoemre HeraTHBHO!t nJieHRH. rnam{btMH ,qacTJIMH. nn~HK~' 'C JI~;JIIOTCJI 

npospatrnasr HHTPO--HJIH aueTHJIU8JIJIIOJI03HaJI :OCHOBa< r~aHec'eHRaJI Ha 
.. , "",' .':•' i"; , , , 1 ,. I• . >. 

Hee CB9TOttYDCTBHT8JII,HaJI 3MYJII>CHR, npe,JtCTaBJIJIJ01ItaJI co6olt xenaTH-

HOBYIO nneHKY c )tHCneprHpOBaHmiu,m B. H·en · KpHCTll.11.TIHKai.{H raJIOH,JtHbro 
'' .. 

cepe6pa. 06btttHO, Ha OCH OBY nOJIHBaDT ,JtBa 3MYJil>Cirnmiiix cirok H3 3a,Jty-

6JI8HHOll xeJiaTHH'!:l , ,npe,JtOXpaHRIOl!l8il. CB9TOttYBCTBHT9JII,Hbltt: CJIO.tl OT Mexa..; 

HHtteCKHX .noBp8llt)t8HHlt. C o6paTHOtt CTOpOHbt cOCHOBILY. KHHOHeraTHB.H'!:lX 

q>OTOrpacf>HtteCKHX uaTepHaJIOB ,HaHOCHTCSI npOTHBopeoJII>Hl:lif CJion, Ha3Ha

tteHHe, KOTOporo COCTOHT, B TOM; QT06'!:l norJIOl!laTI> npome,JtlllHll 't!epes, 

3MYJII>CHIO CB8T •. IT03TOMY OH OKpameH cne1tHaJII,HbtM KpaCHTeJieM, ,KOTOPhltt 

o6ecuBettHBaeTcSI B npouecce xHMHKo-cpoTor:r:acf>11ttecxon o6pa6oTKH;: 

CJie,JtyeT HM8TI, D BH.JtY, QTO sepHHCTOe CTpOeHHe CB8TOttYBCTBH

TeJII>HO!l SMY JII>CHH y cpoTorpacf>Htte CKHX MaTepim.noB:· Bh!SHBaer · ·oripe,1te11eHHHe 

orpaHHtf8HHR B pa3Mepax perHCTpHpye1.rnro· 061,eKTa:, '!!TO H}.{El8T. 60JII,WOe . 

3HatteHH8 npH Bbl6ope Herarnnnon llJI8HKH )tJIR' TOtl jum HHO!t: C'!,8MKH; 

o treM no.itpo6Hee 6y~eT cxasa.'iro HHllte .• Pa·m.rep'bl KpHCTa.JI.nHKOB raJIOH.itHoro 

cepe6pa HaXO)tRTCSI B ,11HanasoHe 0,2 - I ,5 MHKpirna, npHtreM, KaK·. ·. 

rrpaBHJIO, tteM Bblme CBeTOttYBCTBHT8JII,HOCTI, cpoi-orpacf>Jittec:kotl 3MYJII>CHH, 

Teu 6on1,me pasMep KpHcTaJIJIHKOB ranoM.itHoro cepec5pa.: 

OCHOBHWH'llapa.MeTpaMH, KOTOpue xapaKTepH3YJOT CBOtlCTBa·cpoTorpa.;;, 

q>H'tte CKHX MaTepHaJIOB' SIBJIR!JT CR: 
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I) CBeToqyBCTBHTeJILH0CTL 

2) K03qJq)HitHeHT. K0HTpaCTa . 
- 1, ',· . 

J) .onTHqecKasr .. nnoTHocn. nya1rn 

4) QBeToqypCTBHTeJILH0CTL •· 

. . 5) paspelllaIOmasr . cnoco.6Hocn 
. . . 

.6) sepHHCTocn. 

. ITepBue TPH napaueTpa onpe;tensrrorcsr H3. ·xapaKTepHcrnqecKoif · 

KPHBOU qJOTorpa,pHqecKOro MaTepHaJia, KOTOpasr CTpOHTCSI·Il0°)taHHUM 

ceHCHTOMeTpHqecKoro HcnuTamrn. TiocJie.itHee 3a1rnroqaeTcsr B TOM,- tJTO 

nJieHKY 3KCrtOHHpyroT B CTaH.I(apTHUX ycJIOBlrnx"qep$3 cTyrteHlJB.Tblti 

KJIHH C H3BeCTIIOtt KOHCTaHTOtt. rrocne nposrB'JieHHI! Ha rtJierrne nony-

qaJOTCII COOTBeTCTBYDl!!lfe cTyneHqaTUe IlOJIOCKH noqepHe1msr, OilTHtJecrcaR 

. rtJIOTHOCTL KOTopHx H3MepsreTcsr Ha ,neHctrToMeTpe. KaJI.Itoe rtotiepnem-re, 

TaKHM oeipa.30M, . noJiytJeHO OT H3BeCTHOI'O KOJIHlJeCTBa OCBeirjeHlUI. ECJIJ.f 

rtOCTP?HU rpa,pHK 3aBHCHMOCTH_ OTTTHtJecKon rtJIOTHOCTH_ noqepHeHHSI 

OT JiorapH,PMa 3KCrt03HQHH, TO nonyqaIOT.H3BecTnyro xapaKrepvrcrvrqecKy~ 
. . . 

KPHBYD, .• noKa3aHIIYIO Ha pHC .2 •. CBeTOlIYB.CTBHTeJILHOCTL ,J' irnnsreTcsr 

BeJIH4UHoti, noKa3uBaIOntet1 KaKoe KOJIHtiecTB0 ocnememrn E= :ft. 
B1I3Ii!Ba~T nociie npOSIBJieHHSI . 3a,naHHYIO onTM4eCKYIO rtJIOTHOCT!, ,$ • B 

CHCTer.rn rocT 28I7.;..5Q B KatJeCTBe BeJIH'CJHHl,I . ,e rtpHHSITa 0rtTH49CKasr 

rtJIOTHOCTL·, cooTBeTCTBJDl!!asr 0,2 + .80 -, r.ne E
0 

- onTHtteCKasr rtJI0THOCTI> 

ByaJIH~ OtteBH.ltHO, qro tJeM !.teHLrue K0JmqecTBO OCB91l!e·mrn E, · ~JISI rt0JIY

tteHHSI _3a.I(aHH0lt OrtTH4eCKOi1 rtJI0TH0CTH, TeM Biilme CB9TOlJYBCTBHT9JILH0CTI, 
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·Puc.2 

X apa1<mepucrnuC/ec1<aR KpuGas, cporno2pa<pu11ecK020 
Mamepua./la 

s ' CBSISalIHaSI C -E npOCTID!- COOTfI-owe~HeM--~:s-:: } • 

D HeKOTOp&x CJiylJaSix, oco6eHHO ,l{JISI aBHarIJieHKH H peHTreHOBCKOt! 

IlJieHKH, B KalJeCTBe K:R_HTepHSI CBeTOlJYBCTBHTeJIIiHOCTH 6epyT 0,5 Ha.I{ 

ByaJII,ID H K03(pqlHUHeHT yBeJIHlJHBaIDT BIO pas. COOTBeTCTBeHHO noJiyllaIDTCSI 

~pyrHe 3HalJeHHSI CBeTOlJYBCTBHTeJII,HOCTH. 

Ha BeJIHlJHHY CBeTOlJYBCTBHTeJII,HOCTH 6om,woe BJIHSiliHe OKa3!,!Bll.IDT 

Ka.K YCJIOBHSI 3KCnOHHPOBaHHSI, TaK H pel!im.f XHMHKO-qJOTOrpaq>HlJeCKOt! 

o6pacto_TKH H pe~enTypa IlpOSIBHTenel1. 

I{ yc.irOBHSIM 3KCIIOHHpOBaHHSI OTHOCSITCSI: cneKTpaJII,H&tt COCTaB · 

HCTOlJHKKa OCBel!l8HHSI, lUIT8HCHBHOCl'I, H npO,ItOJI:HtHT8JII,HOCTI, ,It8itCTBHSI 
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cneTa 11a q>oTorparimt1ecK11t1 1.iarep1m11. Tiocne,nHuH rpaKTOp 11ueeT nepBo-; 

CTenemrne 3HatICHife np11 c1iernrn CJie,non _B B11JibCOHOBCKHX, .nncpqiy3110HHHX 

• It l1Y3b!pb!WBHX Kaueph!X, Ta.I{ KaI< OCB8IJ.t8!rne tuJI1YJibCHm,m JiaMnau!II HMeeT 

npo,nomntTeJibHOCTI, ro-4 
Ce!<. U uenee. ITpu CTOJI!, ,K0pOTK11X 3KCTI03H!~11RX 

Hac5JII0,]1aeTCSI OTKJIOH8HHe OT 3aKOHa D3am,ro3aMeCTHMOCTH, Bhl3DalIHOe TeM, 

l!TO 11HMHTHPYKJ!lt8H c~a)T,118 i1 'l)OTOrpa.cp1tt1e CIWr0 npoqe cca CTaH0BHT CR 

CIWp0CT!, ,nmpcpys1rn uen:penteTOl!Hh!X l10HOB cepedpa. ECJIH Uhl dy,neM OTKJia

,n1,rnaT1,: n norap11qn.!nt1ecK11x Koop,nmmTax K0JIHl!ecTno ocner{eHHR E =-ft , 
ueodxo,nm.we ,nJIR nonyt1emrn 3a,namrnro not1epeHeHHR b , B 3aBHCVIM0CTII 

OT npei,:e1rn ocneniemrn f , TO !10J!Yl!VIM KpHBYIO, Ha3oIBaeMyIO H300!1aKon , 

H npe.rccTaBJie!myro Ha PHC. 3. OHa l10Ka3J,IBaeT CTeneHb 0TKJI0HeHHR OT 

l9Jt 

-5 
w~ ~t 

Puc.3 
LJ3oonaKU cporno2p.a<puf.feCK020 Marnepu a net. 
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3a1w1m Bsam.msauecnn.rncrn. KaK uo:r.cno BH,n;eTr; M3 Kptrnott npM BpeMe...: 

nax ocnememrn,, uem,nmx, qe1.1 ro-5 
ceK, 3aKoH B3au:uosauecTt1HocTM 

1 Had1m.n;aeTCR' HO BbICOTa nJiaTO y pa3Hb!X <pOTOrpaq>I1lleCKHX MaTepuaJIOB 

dy.n;eT pa3JIMllHa, TaK KUK CBSTOl!YBCTBMTeJII,HOCTM MX npM HMrIYJibCHOU 

OCBell{eHI1I1 pa3JIH1.!Hhl. CorJiaCHO CTaH.n;apTH!:,IM ceHCI1TOUeTpMtrec1rnu 

MCTih!TamrnM npo.n;OJI:HmTeJII,HQCTI, ocnemeHHR ycTaHaBJIMBaeTCR - paBHOfi 

0~05 ceK. II3 KpI!BblX p11c.3 BH.n;r-to, 1.!TO donee CB8T01.!YBCTDMTeJII,Hhlf1 

qi0Torpacp11tiecrmn MaTepnaJI n 8THX ycnomrnx sacBe:rKH uo~eT o.1re3aTbCR 

ueHee CBeTOl!YBCTBllTeJII,HUM B ycJIOBMRX HMnyn1,cHoro_ocBemeHHR. 

TaKm.r o6pa3ou .n;nn npamrn1,uoro nudopa cpororpaqiHl!ecKoro MaTepnana, 
. 

rrpe)(Ha3Hal!eHHOro ,ll;JIR C'I>eMOK CJie)(OB IIOHU3IIPYIDIJlHX l!aCTH~ B BUJII,CO-

l!OBCKMX, .n;mJ:JqJY3MOHHbIX 11 l1Y3UpbI<OBl1X KaUepax, cJie.71yeT onpe.n;eJIUTb 

ero CB8T01.!YBCTBHT6JII,HOCTI, npn OCBememm mmyJII,CHOi1 naurroii. 0TO 
1· • 

HeTpy.n;Ho c.n;enan, m.reR Het!TpaJibHO-cepb!IT OTTTHl!eCKHtf KJU-rn l! npOH3BO)];R 

pa3pR.n; npn cT_poro orrpe.I(e.JJermon pa3HOCTII noTemtnanon, odec·netmB 

TeII cm.mu BOCTIPOH3BO)];HUYIO IrnTeIIetrnIIOCTI, o.cnememrn. 

He ueHee BBZHOe 3Ha1.!8HMe, 1.!eM CBeTOl!YBCTBHTBJII,HOCTh, nMeroT 

Tairne K03qJrpmineHT KOHTpacIHOCTH I1 pa3pemaIOl.!lc'sJi cnoco6HOCTI,. " 

BepHeUCR K pMC .2. i(03qxpMJ~lteHT KOHTpaCTa a1' onpe.n;eJIRSTC.!l. 

B8JII!litH!Ot1 npnpa1Jl8HHR OI1TI-'Ili8CKOi1 ITJIOTHOCTI1 A :/:) npH I-'I3M8H0HHH 

3KCTI03I-'IQMM Ha ~f • Bcne.n;cTBHe IlPHMOJIHIIefiHOCTH cpe.n;uen 

liaCTH xapaKT8pl1CTI-'I48CKOt1 KpHBOi1 y (JQJII,l!IHBCTBa qJOTOrpaq>II46CKI-'IX 

uaTepnanoB K03q>qmuirnIIT KOHTpac:ra 1mcne1rno paneH Tanrency yr na 

HaKJIO!IB cl, • Ha nemt'-lvHIY J'1-' CJJ!l6CTB6HlI00 BJIH.HHHS OKa3NBu!OT 
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THn qioxorpa<pH4ecKoro MaTepnana H pe~enxypa npoRBHTeJIR. inR pern

cTpat{MM CJie)tOB MOHI-fSHPYIOlltHX qacTHI.( Heodxo.n;m.w m:ieu BO3MOlitHO 

donee BUCOKMit rwnxpacT qioTorpaqi11qecKoro uarepnana, TaK rcaK 

pacceRHHlll1 OT KarreJieK CBeT He3HallHTeJII,HO OTJIHllaeTCR no CBoen 

HIITeHCMBHOCTU OT !pOHa.. J(pyraR npHtmHa, Bhl3l,IBaJOntaR Heoc5XO,It.KMOC?l, 

nonyqemrn dom,moro rwarpacTa, saKJII04aeTCR B TOM, ttTO cmu.raeMhltt 

odneKT :m.reer aedom,IDHe nonepettHHe pa_?Mepu. B noM cnyttae ns-sa 

pacceRHHJI CBeTa B aMyJil>CHOHHOU CJIOe HHT0HCI1BHOCT:b CBeTa B Y3K01r·-

H3Odpaxemrn dy.n;er :uem,me, qeu B llIHPOKOM, KaK 3TO MOllCHO BH.n;eTI:i H3 

PHC .4 • TaKHM odpaso:u npORBJieHHOe H30dpaJR:emrn odT>eKTa C'oeMKH uanoro 

J 

.__---~--.&....-;-...:.-.c..-----1L-.-L-~-t 
Puc.it 

PacnpeiJe.AeHue uHmeHcuBHocmu cGerna G .:,111,y.n6cuoHHOM 

cnoe, ocCet.4<ieMoM qepe3 wupoKYHJ u Y.:JKYIO <4e.n6. 
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pasuepa 6y.n;eT m.{0TI, :ueHI>llIYJO OTITLPI0CKYIO TIJIOTHOCTl>, TIO cpaBHemrn 

c H306paxeHHeM C50JI1>moro pasuepa, HeCMOTpR Ha OAHHaKOBYJO HHTeHCHBHOCTI, 

OCB01JleHHR. YMeHI>llleHHe OTITUtieCKOtl TIJIOTHOCTU H30C5pallCeHHR HaC5mo.n;aeTCR 

Tor.n;a, Kor.n;a RIJKOCTl> qiona 60JI1>me RIJKOCTH 06':&eKTa C'IieMKH • ECJIH JK:e ap

KOCTI> q>OHa MeHI,l!le ,RpKOCTH oC5'IieKTa C'IieMKH, TO ua6JIJO)J;aeTCR _YBeJIHtie-

mre OIITHtieCKOM IIJIOTHOCTH H30C5paJ:teHUR, IlpHtieM STOT 3cpq>eKT BUpa,ICeH 

6oJiee pesKo, qeu rrepnun. ITonouy .n;im c1,euoK no uero.n;y cnerJioro 

TIOJISI cne.n;yeT peKOM8H,I{OBaTL ~OTOrpaq>HqecKHlt ua.TepHaJI C C50Jiee BLICO-

KHM KOHTpaCTOM, qeM ,I{JI!I C'IieMOK no MeTo.n;y TeJ.moro TIOJI!I. 
. . 

Paspemanl!la!I cnocoe5aocr1, qiororpa~uqecKoro uarepuana H3Mep!Iercsr 

HaHe50JILmHM qHCJIOM JIHHHlt Ha MHJIJIHMeTp, KOTopue e11te MOJ!tHO pa3JIHqHn. 

BeJIHquaa paspema10men cnocoe5HOCTH saBHCHT Ka.KOT KOHTpacTa OC5'IieKTa 

C'IieUKH, TaK H OT pa31repon KpHcTaJIJIIUtOB ra110H.n;Horo cepee5pa 

~OTOrpaqmqecKOtf 3MYJILCHH: tje:u:. M8HLme OHM , 1'8M BLtme paspema1m1aJI 

cnocoe5nocn._ITo3Touy paspemaJDmasr cnocoe5nocu CBJISaHa c.BeJiuqHnott 

CB8TO'llYBCTBH1'8 JII,HOCTH, a HM8HHO: qey nume CBe_ToqyncTBHTe JII,HOCTI,, 

T8M HHJ!te paspemaJ011tan CTIOCOC5HOCTL. YMeHLmeHHe KOHTpaCTa 061,eKTa 

C'Ii8MKH IIPHBO,I{HT K cmr:xcem11> qHcJia paspemaeuux JIHHHtt. OC5U'llHO .BeJIHq}:'ltta. 

paspemaJOl!lefi cnocoe5aocrH onpe.n;enJiercn .(f>ororpagllrpoBaHHeM - MHpu 

ae5COJIJOTHOro KOHTpacra' . dm:i.ro.n;apsr qeuy. noJiytJaDTCR MaKCHMaJILHUe 

nemttmnu, oe5uqao rie .n;ocruraewe B npaKTHqecKott pae5ore • 

. Ocoe5eHHOC1'L C'Ii8MKH cne.n;OB HOHH3HPYJOlltHX qacTH~ B muepax 

3aKJID1Iaercsr B TOM, qTo HeOC5XO,I{HMO oe5ecneqH~I, .n;ocraTO'IIHYI> rnye5HHY. 

~oKyca, saBHCRlltYJl or pasuepon RB.lle~u~ 3ro; Kait_H3Becrao, npousno-:

.JtHTcsr .n;uarppar!ui:ponaHHe:u: __ 061,eKTHBa, npH'CJ8ll _ KpHruqecxoe 3Ha1IeHHe 

anepryps fl1c onpe.n;e11nercn coornomenHeu: 
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Jl/C,=(11-- _i_)(2J)it 
·. trZ-_ .6Jv 

rxe ~ - yBeJUrqea1,rn MacmtaCSa , 

J - )tmma BOJIHI,t CBeTa. 

4 l - pa3Mepu KaMepu no rJiyCS1me. 

Ot1eBH.ItHO, t1TO qeu ueu1,me, v11c , teu uen1,me cBeta npoxo.Itu 

qepe3 oCSMKTHB -~ TeM CSoJiee CB8TOtlYBCTBHT8JILHUM .l{OJIX8H CSun B!ilCSpaH-. 

HI:lttcI>ororp3,<pHt1ecKHtt MaTepHaJI~ C ,npyrott cropoiiu, qeM ueH:&~e B8JIHtlHHa 

rn , reM CSoJI:&me u:oxet CSuri 1tpHTHqecmst aneprypa. Ho BeJIHllHHa n-z.,, 

onpe,Itennercst pa3pema~11tett cnocoCSaocTLD <1>ororp3,qmt1ecKoro MatepHana, 

Tait Kalt HaHJ.!8HLIIIHM npaKTHqecKH HCilOJIL3Y8Mm.1 3Hat1eHHeM rrz, .HBJISI

ercSI raKoe, npH KOTOpOM 'umpmHa H306pa%8HHSI cxe~a paBHa IIIHpHH8 Ca.Yott. 

TOHKOtt JIHHHH, · :eocnpOH3BO.l{HMOl.:f Ha. rrpm,enseuott. IlJI8HK8 • TIOCKOJI:&Ky, 

ItaK CSI:l.110 ynoMSIHYT0 Bume, pa3pema1>11taSI cnocoCSH0CTL ~- C!leToqyBCTBHTeJIL

HOCT!, HaXO,l{SITCSI B oCSpaTHOY· 0THomemm, H806XO)(HMO B BUdope cpororpaq>Htrnc-
' . . . . . . 

CKOro uarepHaJia npHHHYaTL KOMnpeMHCCHOe pemenHe., 

H3 H3JIOXeHHoro cne,nyer, t1ro )(JI.H cI>otorpacl>HpoBaHHst cne.l{0B 
,· . . : . . - . 

H0HH3HPYDDtHX qacTH~ H806XO)(HM cI>ororpacl>HqecKHtt MaTepHaJI, HM8DDtHll_ 

MaKCHMaJILHUe 3Hatl8HHSI CB8TOt1YBCTBHT8JILHOCTH, KOHrpacra H pa3pe

maD11tett cnocoCSnocrH. Ocran:&aae napru,erpu, xapa1trep1i3YKJJitH8 · ipororpa-

qecKHtt uatepHan, ·KaK-ro-3epHHCT0CTL H ~Beroqy:ecTBHren:&Hoct:&, ne 

HrpaDT CYJit8CTB8HHOtt pOJIH B o~eHKe npHrO)(HOCTH IlJI8HKH K !pOTOrpa-

poBaHHD CJI8)(OB B BH1ILCOHOBCKHX H ny3UpLKOBJ:IX KaMepax. 
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B Ta6.1mue I·npe,n;cTaBJieHil OQHOBHile xapaKTepHCTHKH HaH60Jiee 

pacnpocTpaHHilX . nneHoK, BilnyCKa.8MilX B .. CoBeTCKOM COD3e U ,n;Byx 

nneHOK sapy6eJJtHilX cJ,up:M Ro.n;aK H HJil:icJ,Op)t •. Rs Ta6Jm:UH OtleBH)tHO, 

qTO BHCOKoqyBCTBHT8Jil:iHHe IWHOHeraTHBHile COpTa npHM8HHTl:i Hexe-

naTeJil:iHO, TaK ~K OHH HJ.!eDT He60Jil:imon KOHTpacT, a nJieHKa 
,. ' . . 

THn-B~ KpoMe Toro,-1.mJiyD• BeJIHquny paspewa1>mett cnocoOHo·cr:e:. 

ITJieHKa ~T-32 HMeeT 60Jil:iWyD paspema.Dmyx> cnoco6HOCTb H BHCOKHM 

KOHTpacT, HO BeCl:iMa HH3KyD CBeTOtlYBCTBHT8Jil:iHOCTl:i. Hau6oJiee 

n_o,n;xo.ivrmHMH cpo:rorpacpHqecKHMH Marepmi.na:am, no Harire1.1y :,,meHHD, 
. . 

SIBJISIDTCSI TPH nJieHKH: Tun-II, THn-IO H N-3. BH6op Mex,n;y nepBmm 

,D;BYMSI cJ,o:rorlll,qiHqecK1t!m Marepua.na.MH Mo~eT 6iln c,n;e nau TOJil>KO 

B YCJIOBHHX npaKTHtleCKOtt pa.60Til, TaK Ka.K nJieHKa THn-II npH6JIH-

3HTeJil:iHO B .n;Ba pasa npeBocxo,nHT nneuKy ·run-IO no paspemal'.llllen cnoco6Ho

cTH, HO saTO yc:rynaer en no B8JIHtlUHe cBeroqyBCTBUT8Jll:iHOCTH. IlJieHKa 

N-3 OTJmtlaerca OT ,D;Byx ynOMSIHYTilX cJ,ororpacpHtl8CKHX MarepuaJIOB 

CBOett CB_eTOtlYBCTBHT8Jll:iHOCT~. TIOCKOJll:iKY CBeT OT m.myJil:iCHOft 

JiaMm.t 6orar CHHHMH H senemnm: Jiytta:am:, TO H,30XPOMarntteCKaSI ceHCH

ChtJIH3at:{Ha nJieHKH N~3 MOJlt8T OKa3aTl>CH. Bl:lrO,n;Hee naHxpoMaTHqecKott 

ceHCH6HJIH3aumi llJI8HOK THn-IO H TJm-II, HK~DlllHX npoBaJI B tJYBCTBH

TeJil:iHOCTH K 38JI8HOll qacTH cneKrpa. 

XHMHK0-4?ororpag>Htl8C:KaH o6pa6orKa HeraTHBHl:lX nJieHOK, B 3TOM 

pas,n;ene MH KpaTKO pa.CCMOTpHM TPH BOnpoca. 

I. B03MOXHOCTl:i yBeJIHtl8HHSI CB8TOtlYBCTBHT8Jll:iHOCTH B npouecce 

npOSBJI8HHH, 
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Ta6111tga I 

OCHOBHile .~OTOrpa~MqeoKHe xapaxrepHCTHKH HeraTHBHHX 
II1I8HOlt 

Ha:rnamrn nneHKH CBeTo- KoH- Byam, Pa3pem. UBeroqyBctBH-
qyBCT- TpaCT cnocod-, · T81IE,HOCTL 
BHT. HOCTL 

KlrnoaeraTHB i '.3 32 0,8 o,qa 90 il3 onaHxpoM 

I{HHOHeraTHB B IBO 0,8 O,I5 65 -"-
N-3 I60 , 2,0 0,08 85 ll30XpOM 

THII-II I60 2,0. O,I5 I40 IIaHxpou 

TMII-IO 360 2,0 0,20 70 ITaHxpoM 

~T-32, II 3,0 ·. 0,05 I40 H3onaaxpoM 

KO.I(aK TpH--X 360 0,8 O,I5. 70 -"-
Hm,~op.it HP 360 0,8 0,20 60 ·-"-

.2 • ITpHM8H8HH8 ManoradapHTHOtt npOSIBOlIHOtt Mallllrnil 

3. CBepx6IlCTpasr XHMHKO-lpOTOrpa~HlI8CKaSI o6pa60TKa. 

IIpeJKAe qeu nepeitTH K H3JIOX8HHIO 3THX BOIIpocoB, H806XO.I(HMO 

ynoMSIHYTL, qro BOodme roBopsr, HMBDTCSI .I(Ba BH~a XHJ.mKO-qJOTOrpa~H

qecxott o6pa6oTKH. 0,n;HH. H3 HHX, HaH6011ee pacnp~crpaHeHHUt:1 1 npirno,ztHT 

K II01IYlI8HHIO HeraTHBa H COCTOHT H3,BC8M H3B8CTHOit IIOCJI8,JtOBaTeJILHOCTH 

onepa~it: 
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I) nposIBJieHHe 

2) npOMli!BKa 

3) !pHKCHponaHHe 

'4) npOMUBKa 

a .itpyroil, Ha3HBaeMliR "nposIBJieHHe c 06pa1ItemteM", npHBO.D:HT K neno

cpe.itcTBeHHOMY nonyqeHHD n03HTHBa H COCTOHT H3.CJie.itYDlllHX onepauHil: 

I) nepBoe npo.RBJieHHe 

2) npOMUBKa 

3) or6eJIHBaHHe MeTaJIJIHqecKoro 

4) npoMHBKa 

5) OCB8TJI8HHe 

6) npOWBKa 

7) sac Be q1rnaHHe 

8) BTOpoe npo.RBJI8HH8 

9) npOMHBKa 

IO) !pHKCHPOBaHHe 

II) npOMLIBKa. 

cepe6pa 

KOJIH'i8CTBa CHH!!KOB B 3aBHCH!lOCTH OT cnoco6a OCBel!leHH.R {6eJioe HJIH 

TP,MHoe none) MOEeT oKasaTDcn pauHoHaJIDHW npuMeaeaue cnoco6a 

npo.RBJI8HH.R C 06pa111eHH8M, H8CMOTP.R Ha era CJIOXHOCTD • .nam,Het:tmee. 
' 

H3JIOX8HHe 6y,JteT Ka.CaTDC.R TOJIDKO HOpMaJihHOro npO.RBJieHH.R. 

YBeJIHqeHHe CBeroqyBCTBHTeJIDHOCTH B npoqecce npO.RBJieHH.R. 

B HaCTO.Rlqee Bpeirn HMeetc.R rpo:u:a,I(HOe KOJUitJ8CTBO peuenroB npo.RBJIHDIItHX 
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paCTBOpoB, IlO3BOJIHIODtee B ,ItOBOJILHO lllHPOKHX npe,Itenax BapLHpOBaTL 

BeJIHqHHI:l CBeToqyBC~BHT8JILHOCTH, KOHTpacTa H_3epHHCTOCTH. B TaK 

Ha3UBaeMHX MeJIKO3epHHCTbIX npoRBHTeJIRX, O,ItHaKo, HeraTHBHaH nnenKa. 

npOHBJIReTCR ,ItO HH3Koro KOHTpaCTa H no 3TOtt npHqHHe HX HeJIL3R 

peKOMeH,ItOBaTL ,ItJIR o6pa6OTKH CHHMKOB CJie,ItOB HOHH3HPYDillHX qaCTHU. 

B KaqecTBe THilOBOro MOXHO npHUeHHTL ueToJI-rH~pOXHHOHOBbt0 nponBH

TeJIL cJie.ztYR)Illero cocrana: 

Merona •••••••·••···•· 

CyJib~HTa 6e3B ••••••••• 

rn.ztpOXHHOHa •••~•••••• 

Epoimcroro mnua ••••• 

CO,Itbt ••••••••••••••••• 

I r 

26 r 

5 r 

I r 

20 r 

Bo.ztu ···•••••··••··••.Ito I JI 

B KOTopoM BbICORHll KOHTpaCT ,ItOCTHraeTCH yxe npH 6-8 MHHyTaX 

nposrnnemrn. 

B nepHO,It BTOpott UHpOBon _BOllHbt nORBHJIHCb YKa3aHHR Ha TO, 

qxo ,It000.BJI8HHe B npORBHTeJIL neKOTOpux npOH3BO,ItHUX rH,ItJ)a3HHa, 

nanpnuep, rH,Itpa3HHCYJibq>a.Ta, MOXeT cymecTBeHHO nOBbICHTb CBeTO

qyBCTBHTeJibHOCTb, npaB,Ita C O,ItHOBpeueHHUM poCTOM ByaJIH H sepHH

CTOCTH. HccJie,ItoBaHHe· ,It8ttCTBHSl rH,Itpa3HHCYJibq>a.Ta B npouecce npORBJie

HHH npHB8JIO K BH6opy CJI8,ItYlllllHX OilTHUaJibHbIX YC1IOBH11 pa6otu. I{ Bume

npHB8,It8HHOMY ,M8TOJI-rH,ItpOXHHOHOBOMY npOHB~TeJill Heo6XO,ItHMO ,ItO6aBHTb 

aa I JIHTP 0,2 r rH,Itpa3HHCYJibq>a.Ta H o,r r c5eH30TpHa3oJia, KOTOpun 

SlBJIR8TCSI CHJibHO ,Itel1CTBYIOillH:U aHTHByamtpyJODtHM BeDteCTBOM. Ynorpe6JIRTI> 
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TaKOM rtpOSIBHTeJII, CJie,1.tyeT JIHWL rtOCJie 3-5 qacoB BhICTaHBaHHSI rtpH KOUHaT

HOft T8Mrtepa.Type. B :3TOM cnyqae OTMe'ltaJIOCI, doJiee tteM )tByKpaTHOe 

ltOBhimemrn CBeTOtIYBCTDHT8JI1,HOCTH H )tOBOJIE,HO cymecTB8HHOe B03pa.CTaHHe 

3epHHCTOCTH. ITocJie)tHee OdCTOSITeJIE,CTBO, rtO-BH)tHMOMY, He ~OJIXHO 3aMeTHO 

rt0HH3HTE, KaqecTBO CHHMKa HOHH3Hpy~mHx ~aCTHn, TaK KaK KaX)tOe H30dpa.

J!CeHHe KarteJil>KH rtO cy1IteCTBY. SlBJISreTcsr e)tHHHtIHhIM arperaTOM rtpOSIBJI8HllhIX 

3epe11, T.e. 3epnoM. KoHettHo, TOJI1>Ko npaKTHt1ec1ca'.'l npoBepKa. npe.ztnara

eMoro MeTO~a npOSIBJieHHSI, ocodeHHO npH HCrtOJI1,30BaHHH nJieHKH THn -II, 
MOJ!teT )taTL OTBeT O ero r~eJiecoodpa3HOCTH • 

Itpm.reue1me MaJioradapHTHblX rtpOSIBQqffblX MalllHII • ITpH MaCCOBOit 

padoTe C KaMepm.!H, KOr)ta KOJIHtI8CTBO npOH3Be,1teHHhIX'CHHMKOB )tOCTHraeT 

TblCSJq, MOXHO peKOMeH)tOBaTE, npHMeHeHHe MaJioradapHTHOit npOSIBOtIHOft 

MalllHHbl 60II-I, Oc51I{Hil BH)t KC>TOpon rtOKa3aH Ha pHc.5. B ::>TOM CJiyqae 

llOMHMO odnerqeffHSI rpOU03,ItKOll ortepaqHH XHMHKO-q>OTOrpa.q>HqecKOll oc5pac50TKH 

11JI8HKH, Ha)tO O~H,1taT1> CHJil:,HOro rt0Bbllll8HHSI CTaH,1tapTHOCTH noJiyqaeMhIX 

xapaKT8PHCTHK, qTo He MOJlteT He HM8T1> 3ltatt8HHS1 )tJISI aHaJIH3a rtOJiyqae1.wro 

Ma.TepHaJia. 0CIIOBHH8 xapa.KTepHCTHKH npoSIBOtIHOU Mannrnl:l 60IT-I, paccqn-
' 

TaHHOil. Ha odpa.dOTKY 35 u [lJI8HKH, cJie,1tyDmHe: radapHTbl uamHH~ ( ,ItJUma 

II95 MU, mHp1rna 625 MM, Bl:lCOTa !600 MM)rt03BOJISIIOT YCTci.HOBKy ee B JIXldOM 

ltOMell{eHHH, a D 3KCrt8,ItHimOIIH!:lX ycJIOBHSIX - Ha aDTOManm:ne. EuKOCU 

KaCC8TH-300 MeTpOB rtJieHKH. Ma!Jurna pac5oraeT Ha. CB8TY H HUeeT tJeTupe 

CKOPOCTH: !85, 98, 47 H 23,5 MeTp/ttac. COOTBeTCTBYDIItHe BpeMeHa 
/ 

npOXOllt)t8HHSI rtJieIIKOtl TpaKTa MamHHI,t dy,1tyT 22;43; 87 H !74 MHHYT!:l. 

Dec MamHH!:l.OKOJIO 500 Kr. 
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PHri.5 

_CBepx6ucTpa11.xHMHKo-<poTorpaqiut1ecKa.11 o6pa60TKa H HOBue BH~u 

q>OTOrpag>HH • B HaCTOSI11tee npe1m pa3pa6oTaHa pe~enTypa npOSIBHTeJiett 

H cnoco6u o6pa.6oTKH nJieHKH, no3BOJIHDDtHe noJiyqaTL H3o6paxeHHe sa 

20-40 ceK. H ~axe ellle 6sctpee, nputieM nposrnJieHHe uozeT saKaHtiHnanca 

B I-2 ceK. Hau Ka:llt8TCH, qTo 6ucTpaSI o6pa.60TKa qJOTOrpaqiHtl8CKHX MaTe

pHaJIOB MO:llt8T B 6y~Yllt8M npe~cTaBHU onpe~eJieHHH~ HHTepec ~JISI aBTOMaTH_; 

sa~HH npo~ecca aaaJIHsa cJie~on Ha CHHMKax, o qeu aecKOJILKO no~podaee 

6y~eT CKa3aHO HHZ:8. 
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Ka.K M3B8CTHO, CKOpocu npOSIBJI8HMSI CHJILHO B03pacraer npH· 

yBeJIM'lleHHH 11teJIO'llHOCTH paCTBOpa H nom,rmeamt re1.mepaTyp~ •. 3TH 

)(Ba <pa.KTOpa 061:lttHO H HCilOJIL3YDT )(JIR noJiytteHHSI 61:lCTPHX npORBHTeJien, 

KaK MOXHO BH,IJ;et:r,, HanpHMep, H3 peuenra npOSIBHTeJIR-Y.ll 27: 

Bo.na (32°) ••••••••••••••••••••• 750 MJI 

Mero~ ••••••••••••••• ~......... 5 r 
, -

rH,IJ;pOXHHOH • • • • •. • •. • • • • • • • • ·• • • 45 r 
CyJIL!pHT HaTpHSI 6/B •••••••••••• 90 r-

E,ltKMU HaTp •••• ~ ••. • • • • • • • • • • • • • 40 r 

EpOMHCTl:lU KaJIHn ••• ; ••••••••••• IO r. 
................. 

Bo.nu ••••••••••••••••••••••••• 

·r r 

.no In. 

Bpe1.m npOSIBJiemrn npH 5o0c OKOJIO 3 ceK. KoHeqHo npH 3TOU 

nneHKa )(OJilltHa 6un xopomo 3a,IJ;y6JieHa. B KaqecrBe- c5Hcrporo <PHKcam 

MOXHO peKOM8H,IJ;OBaTL THOCYJIL!pHT B KOJIHqecTBO 200 r/JI. Bpeun 

OCBeTJieHMSI B HeM ,IJ;OCTHraeT ,IJ;JIR HeraTMBHHX nJieHOK 35-50 ceK. 

QqeBH,IJ;HO, qro YKa3aHHYD CBepx6ucrpyD o6pac50TKY MOlltHO npOH3BO,IJ;HTl> 

JIHml> B cneuMaJILHOM npHc5ope, TaK KaK npH TaKHX BpeueHax pyqHOR 

npOSIBJI8HHe CTaHOBMTCR HeB03MOlltHl:lM. 

B 3aKJinqeHHe KOpOTKO OCTaHOBHMCSI Ha B03MO:IHOCTH M nepcneKTMBax 

npHM8ll8HHSI HOBl:lX lpOTOrpaipHqecKMX MeTO,IJ;OB B CBSI3M C aBTOMaTH3~UMeri 

aHaJIH3a CJI8,IJ;OB HOHH3MPYDIItHX qacTH~ B BHJILCOHOBCKHX, )(M!plpYSHOHHl:lX 

M ny3llpl>KOBl:lX.KaMepax. ,llJISI o6pa60TKM c5oJI:r,moro KOJIHqecTBa CHHMKOB 

rexaHqecKH npe.ncraBJIReTcst BnonHe B03MOXHHM paspa6orar:r, cneuHan:r,aoe 
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3JI8I~TpOilHoe ycTpOi!CTBO co CKam,:pyIOI!!ln.i rrpHCl10COc5JieHHeM, aBTOMaTiflleCKM 

aHam!3HPYJOntee CHHUKH • OqeBI{.l(HO, Be CI>Ma 3m,i:anqHBO coe.ztHHHTI> TaKoe 

ycTpOltCTBO co C'IieMOqHott KaMepott H c5bICTph!M llOJiyqeHHeJ.! H30c5pa.JKeHH.fI 

(11opSI,nKa ,necRTKa ceityH,n) c ueJII>IO He11ocpe.ncrBeHuoro rronyqenHR pe3yJII>

TaTOB n 11pouecce rrpoBe.Itemrn orrh!TOB. IToMHMO 11p11ue11eHHR O6uqm,1x cpoTorpa

cpnttecKnx MaTepnanon B coqeTaHHII c O1111camrnl1 Bh!We cnepxc5h!CTpoli XHMmw

cpoTorpaqmqecrwM oc5pa.c5oTKOt:l, B rrepc11eKTHBe MO?CHO HaMeTHTI, TaKJ!Ce HCllOJII,-

30BaHH0 3JI0KTpOqiOTorpa.rpHH, OCHOBaHHOlt ua COBepweHHO .ztpyrHX rrp!U!UHfiax 

H B Hacromitee Bpe1rn uaxo.ItSil!lel1ca B cTa.ItHH HHTenmrnnon pa3pa6or1m. 

3JI0KTp0qJOTOrpa.cp~H OCHOBaHa Ha TOM, qro 3apnilCeHHU1t rronyrrpOBO,l(HHK 

(na11pm.rep, ceneH, OKHCI> UHHKa H T.rr.) Tepner cnon 3apR.It n Tex uecTax, 

KOTOpue OCBeIIteHU CB0TOM. TaK o6pa3yeTCSI :rneKTpOCTaTHtJ0CKOe CI~p1uoe 

t'l306pa.:m:emrn, KOTOpoe MOllCHO "rrpORBHTI, 11
, pa.crrpe,l(eJISI.fI Ha rroBepxHOCTt'l 

3JI8KTpOcpOTOMaTepnana rrpOTHBOITOJIOJ!CHO 3apRlit8HIIl:,!0 qacrnu1:i1 rcpaCHT0JI.fI, 

qanpmJep, rroponurn accpanua. ITocJie,ItoBaTeJII>HOCTI> O11epauHtt npn 3JieKTpo

qiOTorpacpHttecKott cMMKe MoxeT 6uu cJie.ny10n1en: 

I. "OqyBCTBJiemre" 3JI0KTpoqioTorpa.rpHqecKoro MaTepliaJia npot'13BO,JJ;HTCR 

npoBe.n;emieM ero ITO.I( )lBYl,{.fI npOBOJIOtJ!taim, HaTRHYTW.m napaJIJieJII>HO CJIOIO 

nonyrrpOBO)lHHKa Ha paccTO.fIHHH npH6JIH3HTeJII>IIO I cu. IipOBOJIOtJKH Haxo

,It.fITCH ITO.It BUCOKHM llOJIOJKHTeJII>HUM 110T8III.(HaJIOM, .n;ocTaToqm,n.{ .IT.JISI oc5pa3o-
- ' 

Bamrn THxoro pa3pR.rr.a. ITpH 3TOM llOBepxHOCTl> nony11pOBO.I(HHKa llpHOOperaeT 

ITOBepXHOCTH1~!1 ITOJIOJ!CHTeJII>HUit 3apR.n;. ITpO,ItOJilitHT0JII,HOCTb aTOM cmepaUt'IH 

HeCKOJII>KO ceKyH,ll; • . 

2. Herrocpe,D;CTB0HlIO nocJie OtJYBCTBJI0HH.fI 11P0113BO,I(HTC.fI C'Ii81AKa. 
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3. CKphltoe :rneKTpocTaTHqecKoe H3oc5paxemre npoRBJUieTCR 3am,1-

ne1rne:u qepm,m c:r.rnJIJIHh!M nopomrwu, 3apSIE:CHHl:lu oxpitnaTem,uo. l!acTHUhl 

nopomm1 np11mmam K rronyrrpono.n:HHKY B KomrtrecTBe, nporropunoHam,Hou 

coxpamrnmeuycsi nono:mxen1,H0My 3apR,n;y. Tipo,uo1uirnxe:m,HocT1> np0Rnneam1 

HSCK0JII,K0 ceKyH.n;. 

4. li3o6pai:eane "2aKperrnt1eTcsr" HarpenauueM_ B reqeane HecK0JII>KitX 

ceKyu.n:, .l(0CTaT0'llH!ilM .D:JIR pacrtJiaBJieHHSI rtopomKa. 

TaKHM o6pa3oiA H3 H3JIO:itemrnro BH,nHO, trTO 3JI8KTpOqJOTOrpaqm:-, 

qecKnn ueT0.l( HMeeT uenun pR.n; rrpemi:yJlleCTB nepe.n; o6uttmru qioTorpa

qiHqecKHM MeTo.n;o:u, a m.remro: 

I) OTCYTCTBHe lltH,1l;KOn o6pa60TKH 

2) COKpall{SHHe tJHCJia CTa.l(Hfi .D:JISI rronyqeHHR H30c5pa:iteHHSI 

3) uanat1 npo.n;onJKHTen1,aocT1, nonyttemrn ,u306paxe1rnsr 
(nopR.n;I<a .n;ecRTKa ceKyH.n;). 

Hey.n;o6cTB0M 3JISKTpoqioTorpaqim1 o6h!'llH0 cq:0:ra10T ueo6xo.n:m,rocTI> 

HMST!, BUC0K0e HartpSixemrn rtpH CoSMKe •, O.l(HaR0 B npm.rnuenHH K HHTepe

cyIOll{euy Hae nu.n;y CMM0K B KaMepax 3T0 o6CT0SITSJII,CTB0 cne.n;yeT 

rtpH3HaTI, uecymecTBSHHhlH. 

I1MeIOTCR cBe,neirnn,. qto B IIacxonmee npe1.m y-z.e .n;ocxuruyxa 

CBeTottyncTB~TeJII,H0CT 1,, 3KBHBaJieHTHaSI 60-90° o 6hltIHblX qJ0Torpaq>Htte

CKHX MaTep:0:anon npu J\'13pemaioll{et1 cnoco6aocTH nopR.n;Ka 70 uM -I H 

necM.ra BhlC0KOM K0HTpacTe. 3TH BeJIUttHHbT DHymaIDT ua.n;e~.n:y, tJT0 n CK0p0H 

npeMellH 3JI8KTp0!p0T0rpaqurn 3?,fiMeT rt0.l(06arorqee ett MSCT0 B cpH3ltqecK0M 

3KcnepHM8HTe, B ttaCTH0CTH npn c~eMKe H0HH3HPYIOlllHX qacTHI.{ B BHJII,C0-

HOBCKHX,·,!l;l1CpqlY3HOHHHX H ny3Upl>K0BHX KaMepax. 
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n H C K Y C C H JI 

CMOJISIHKHH (TTTI). 

He Be.n;yTCJI JIH Ka.KHe-HH6y.n;L pa3pa60TKH ,D;JIJI 6opL6hl c yca,n:Kon 

nnea1m? 

n.m.MomKOBCKHti. (HHKcpH). 

CyuteCTBYDT (pOTOrpaqiHtteCKHe Ma.TepHaJihl IlOJIHTlle Ha cnertHaJILHyIO 

ocaoBy, Ha31rnaeMyro 6e3yca,n:01rnon. Y Hee yca,n:Ka BO 1.moro pa3 MeHLme, 

tteM y OdlltJHOtt rrneHKH • B 6y.n;yuteM, npH nepexo,n;e OT HHTpO1~en;1IOJIO3-

HOit OCHOBht HJIH arteTIUit8JIJIIOJIO3HO!t OCHOBht Ha ,n;pyrHe IlOJIHMeph! 

(Hanpm.1ep, TepHJien) yc_a,n:Ka. dy,n;eT npaKTHll8CKH yctpaHeHa. B HaC.TOJintee 

BpeMJI HMeeTCSI DO3MOJltHOCTL CHJILHO CHH3HTL yca,n;Ky.-Ho ,ll;JISI noro 

neo6xo,n;HMO cnenHaJILHO npocHTL IlOJIHTL ,n;a1rnyn 3MYJILCHIO Ha TaKyJO 

OCHOBy. 

H.A.no6pOTHH. (i.PliAH). 

fl npoCHJI 6ht YTOttHHTL OTHOCHT8JILHO npoSIBOttHon MaurnHhl: Haxo,n;HTCSI 

JIH OHa B cepHUHOM npOH3BO,ll;CTBe, KTO ee npOH3BO,D;HT H KaK ee nonyttHTL? 

D.Ul.MomKOBCKJ.Hl (Hlmi.PM). 

BH XOTHTe CKa3aTL - Ka.K ee KYilHTb? TotutO CKa.3aTL, Ka.K ee 

Kyn~n, SI He Mory• Ho OHa H3rOTOBJIJieTCJI 38BO,D;OM "mIHAII" MHHHCTepcTBa 

KYJILT~phl, npHtteM OHa, no-BH,ICHMOMY, He otteHL ,n;opora. 



- 49 -

M .B .CTadHHKOB. '(JI'PTli) 

HenLSR nH cos.ztaTL cneunanLHYJO ·nneHKY ,n;nn pasnnqaux 3Kcnepn

ueHTOB? 

n.m.MomKoBcrmn. (HI1Kg?If). 

Boodnte, Hm16onee no.ztxo,n;srnien 11Bn11e:rc11 mienKa, . npHMeH11eua.11 B a::ipo

~o:rorpa~HH. ~anLHeMmee ycoBepmeHCTBOBaHHe ::lTHX nJieHOK MOXeT dbITD 

. HCilOJILSOBaHO TaKJICe mm C'f>8MKH HOHH3HPYIOIIIHX qacTHl{. Cne,n;yeT OTM8THTl>, 

q:ro C'I:,0MKa HOHHSHPYIOIIIHX qacTHO:- OTHOCHTCH K HaHdOJiee· qnollCHOMY cnyqaJO, 

TaK.KaK Tpedye:r.rble xapaKTepHCTHKH BSaHMHO ·HCKJIJOqalJT ,n;pyr ,n;pyra: 
, ' ' . . . 

Ha,1(O HMen MaTepHa]Ibl Hal1Bblcmen t1YBCTBHT8JIDHOCTH! HllHimcmyio 

KOHTpaCTHOCTL,HaHBbICillYIO paspemaIDIIIYIO cnoco6HOCTD. JI!Odon nporpecc 

3MYJihCHOHHOll TeXHOJIOrHH H8COMH8HHO npHBe,!(eT K ynyqmeHHIO lffi.TepHaJia. 

Bonpoc c MecTa. 

KaKOBa eMKOCTD MamHHbI? 

n. m.MomKOBCKldi (HIIK1?Il). 

EMKOCTl, TB.KOBa: - KaCCeTa - 300 MeTpOB nneHKH ; MamHHa pado-

TaeT Ha 4 CKOPOCTRX: I85, 98,45,27,5 M8Tp. B qac. COOTBeTCTByIOIItee 

Bpeun npOXO)[)(8HH1I nnemtoit TpartTa -MamHHLI dy,n;eT : 22, 42, !87. H !74 MHH. 

MamHua pado:raeT aa cBeTy. ra6apHTU uammn,r TaKODbt: .ItJIHHa II95, nrnpnna 

II25, BhICOTa I650 MM. 

HHKHmHqeB B .II. (§UAR) 

Bu HHqero ne cKasanH o mHpo:re ~o:rorpa~nqecrton 3MYJILCHH. 3:ra 

xapaKTepHCTHKa HMeeT, no.uoeMy, ,ItOBOJIDHO dOJIDWOe snaqem1e. 
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D.ID.MomKOBCKHti (HHK'Pii!). 

IIIHpOTa ,ItJUI q>OTOMeTpHtiecKHX pa.CSOT Hl400T nepBOCT0Il0HH08 

3HaqeeHe, Ta.It Ka.It HeoCSxo,ItHMO~ qToCSu noqepH0HHSI npH q>OTOMeTpHpo

BaHHH nonaJIH Ha npSIMOJIHHeilHHR yqacTOlt xapaKTepHCTHqecKOff KPHBon. 

IDHpOTa IlJI0HKH onpe,iteJISI0TCSI pa3HOCT1,D norapHtpMa BepxHero H HHJl'.Hero 

KOHqa npSIMOJIHHellHoro yqacTKa. 

CJie,ItyeT CKasan, qTo qeM Biitme KOHTpacT, TeM llIHpOTa nneHKH 

M0Hl>me • IL Il03TOMY ,ItJISI q>OTOMeTpHpOBamrn qeM Bl:lme KOHTpaCT, Teu· 

nJieHKa ueaee Y.ItOCSHa, rtoeTOM~HeOCSXO,ItHUO pasJIHqaTI, ,ItBa M8TO,Ita 

oOpaCSoTKH cJie).(a. 
. . 

ECJIH HYXHO TOJil,KO perHCTPHPOBaTI, CJI0).(H, TO KOHTpaCT Mozer 
• . \ 1, . .• ,· 

• \ 1, ·- ' 

CSHTJ, C).(0JiaH BeC1>Ma CSOJil,mHM. 3TO\ Bl:l3HBaeT ynyqmeHHe KaqecTBa TpeKa 
. \ ',, / . : . 

Ha nJieHKe • ECJIH xe nJieHKa IlO,l{BepraeTC.11 q>OTOM8TpHpOBamt1), TO H31IHllllle 
/ . 

. . \ 
CSOJil,llIH8 KOHTpaCTH 6y).(yT BpeJBiit, T~~- Kalt noqepH8HH8 c5y,IteT BElXO).(HTI, 

sa npe.ztenu npm!OJIHHeitnoro yqacTKa lit _He no.zt).(aBanciR q>oToMexpupoBamrn, 
. \ 

B ,l{OKJia,Ite SI HMen B BH.ItY cnyqati, KOr,Ita CJI8,Itl:l HOHH3Hpyil!qHX qacTHq 
. \ ' . 

no,ryqa.JOTCSI C .T.PY.JtOM: He XBaxaer CB8TQqyBCTBHT8Jl:&HOCTH. 

B 3TOM cnyqae HyJltHO yBeJiHqH'B~Tl. itourpacr. EcJIH l'~- I!H yBepeHHO 
. . . . . . I , . 

nonyqaeTe cne.ztu H npoBO.ItHTe q>oToMeTpHqecltYJ) pac5oTy,- ror.Ita, ecre-
'· ." ·• I' . . . 

CTB8HHO, KOHTpacT ,l{OJIX8H 6HTl, CHHX8H. 
j 

C uecTa: A Kalt 3TO OTHOCHTCSI R aepoq>OTOilJI8HK~? 
/ -· 

.nJISI .. aspoq>OTOilJI8HKH KOHTpaCT · KOJI8c5?Ie;c/SI yOT ;I ,6 ;,It0 1 2 ,2. 
. ' , I 

A mHpoxa - nopa.ztKa 0,9. EcJm ee npoRBHU BjMeJIItoaepHHc~ou npoaBureJie, 

;iaD11teM M8HLmHtt KOHTpacr, TO mHpOTa yBeJIHqHBaeTCSI/,1{0 L2. 
I I ' 
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Ho SI He yBept,H,. t!TO ;B 3TOM CJiytiae 6YJI.YT IIpOSIBJISIUCSI CJI8JI.H BC8X 
' , ' . - ~ ' . 

C M8CTa: 3T0 saBHCHT OT npOJIBJiemrn. · 

KoHTpaCt B 3HatiHT8JibHOft.Mepe 3aBHCHT OT np0SIBJI8HHSI. 0,nHaRO 

OH sa,BHCHT H OT copTa nJI8HKH. 

Bonpoc. 

KaK CHJibHO MOXeT, no BalIIHM.lI,aHHIDJ:, KOJie6aTbCJ! 3Ta BemttiHHa, 

npu HOpMaJibHOK KOHTpacTe? 

MomKOBCKHtt. 

qTO TaK08 HOpMaJibH!,ltt KOHTpa.CT? nJISI C~8MKH nopTp8TOB HJIH 

neitsaxen HopMam,nutt KOHTpacT paBen O,6 - o,,8, a .n;nn peaxrenoBcKoR 

c~eMKH OH .60JibW0, 2,0. 

Bonpoc. 

A ecJIH ytieCTb BpeMJI .xpaH~HHJ! DJI8HKH? 

MOmKOBCKHH. 

Co. Bpeueneu. xpane,mrn nJieHKH .n;eJio o6cT0HT 6onee cJioxHo. IIpH 

xpaHeHHH H0KOTOplle B8JIHtiHml, xapaKT8pH3YDI!tH8 nJieHKY ,1rnryx npOXOJI.HTI, 

qepes MaKCHMyY. KoHTpaCT MOX8T _CHatiaJia YB8JIHt!HBaTbCJI, noTOM CHJibHO 

nalI,aTb. CBeTotiyBCTBHT8JibHOCTb xoxe uoxex npOXOJI.HTb tiepes MaKCHMyY. 

I!03TOMY cnytiaH xpaH0HHJ! JI BOBCElitHCK.11D'IIHJI HS CBOero C006!!t~HHSI, t!T06U 

He ycnOXHJ!Tb Ka.PTHHY • CB0Jlta.SI IIJI0HKa HM00T lI,Hanas_OH KOHTpaCTOB 

CJI8JI.YJ)lltHff: HOpua.JibH!,lff KOHTpacx B!,lilYCKa8M!,lX KHHOHeraTHBHllX copTOB 

- O,65. ECTb IIJI8HKH cnertHaJibHoro Ha3HatieHHH, ~OTOTeXHHt10CKHe, 

HM8DlltH8 KOHTpaCT 3,5. BoT.B 3THX npelI,eJiax pacnonaraDTCJ! Bee 

copTa B!,lIIYCKa.0MOH IIPOJI.YK!lHH. 



- 52 -

D.A.ll{epc5a.KOB. (JimI OHflH). 

fl XOT8J1 du CKa.3aTb H8CKOJ1bKO CJIOB od.O~Te Hamen padOTbI C 

n.?IeHKaMH, HM8101ltHMH q>OTO3UYJibC~m pa3JIHtrnoro nomrna. Mlit HM88M CHHMKH 

B KOJIHqecTBe nopn.ztKa H8CKOJlbKHX ,It8CJlTKOB TlitCJlq H padoTaJIH C CWlliMH 

pasJIHqHmm MaTepHaJia.MH H B pa3JIHqHUX yCJIOBHJlX •. 

ToB. CTadHHK0B roBopnn, qTo Heo6xo.ztHMO pa3pa6oTan cne~HaJILHYIO 

rIJI8HKY )tJISI q>OTOrpaq>HpOBamrn B Ka!!epe. He COBCeM. TaK O6CTOHT ,It8JIO. 

MHe KaJJCeTCJl, qTo CYllt8CTBYJ011taSI nneHKa IIaHxpou - IO SIBJISI8TCJ1 )tOCTa

TOtIH0 y,n;atmot1. Ona MOJJteT .naTL HaHBliICmy10 pa3pemato11tYD cnoco6nocTbt 

KOTOPYJO TOJibKO MOllt8T ,Itan COBpeMeHHaJI onTHtI8CKaSI npottumJieHHOCTb 

npH H3rOTOBJI8HHH o6'&8KTHBOB_, H B TO xe -BpeMB: OHa HM88T ,ItOCTaroqno 

BblCOKYJO ttyBCTBHT8JlbHOCTb; qTo6u odecnettHTD ycnemaoe cpoTorpaq>HpOBaHHe 

KaMepu. E.ztHHCTB8HHblll H8,ItOCTaTOK - 3TO He OtI8Hb xopoman ttYBCTBHT8Jib-

HOCTb B 06JiaCTH 38JI8HOt1 ttaCTH cneKTpa, a cneKTP HMrIYJibCHUX 

JiaMn Ka.K pa.3 C,ItmrnyT B 6onee KOpOTKYIO o6nacn. BTopon H8)tOCTaTOK 

3aKJIJOttaeTCSI B TOM, tITO B ny3b!'pbKOBOit KaMepe pa3Mep Od'&eua 

uenLme tteM B .ztpyrHx KaMepax, a nnenKa ~aeT paspema1011ty10 cnoco6nocTb 

70 Ha I MM. Ro. TYT nbJIOJlC8HH8 06Jiertta8TCSI TeM, tITO 8CTb BO3MOJltHOCTb 

npHMeHHTD nnem~y ITanxpou-II, KO To pan no3BonneT nonyttan 6onee BUCOKYJO 

pa3p8IIIa.IOlltYJO CitOCO6HOCTL ,ltJISI M0Hbmen ttyBCTBHT8JlbHOCTH. 

Ho KaK pas ,I{JIJl ny3blpl>ItOBblX Ka.Mep BOnpoc OCB81lt8HHSI He TaK 
' . . 

OCTpO CTOHT, H HM88TCSI BO3MOl!tHOCTb HCTIOJib3OBa.Tl> TIJI8HKH· C H8CKOJibKO 

nOHHJ!t0HHOll qyBCTBHT8JILHOCTl>JO. 

Y nae B na6opaT0PHH ceMttac nepexo.ttnT yxe K ueto,zty uexamittecKoro · 

nposrnnemrn, - riponBJieHHst c nouoni1,10 MaUIHHbl • .no :noro :u1i1 1tc·non1,30BaJIH 

j 
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6aHKH H~3HaqHT~JILH~X pa3Mepos._Ceffqac noiiyqeita :U:alllHHa. HeCltOJII,KO 

_ 60JILIIIHX pasuepo:e, q~M .60III, o KOtopoit ~o:iiopHJI ,? ~ltomKO~CKHR. 3Ta 

MalllHH~ HM88'l' uapKY 40ITI. OHa 06JI~aeT oqe_HI, _ 60JII,mon npoH3BO)tH'.t8JII,

HOCTI,D H Mozer . oCScnymrnax:r; Bee .na6opa.TOPHH Ramero HHCTHTYTa. · 

UOmKOBCKHlt • 

.H XOTeJI 6fl OTBeTHTL, qxo ItaK pa.3 nJieHxa N-3 Q;n;~~aHa-Ha 0038 

THna IO, HO c· ;n;pyroH ceHcHCSHJIH3a~en, 6o~ee BHrO~HOH )tJI.S: HMnyJII,~ 
. - ., ,. .. _. - . ' , -", . ~ . : . :· .- . - . - . - ' . . . 

caoro ocne1qeHHS{. Mae xaxe~CR, ay:a:l!o ee 9n1>,oCSonaT~·•, 

D.A.ll!ep6a1tOB. 

CpaBHeHH~ no qyn CTBHTeJII,HO CTH nOKa3flBaer, : _q-ro KOHnencamrn 

ae noJ1ytiaerca • 

.fl e1qe 3aCS]:UI CKa3aTI, 06 O,D;HOM BaJ:HOM :U:Olle~xe t . KaCaDIJteMC.S: yc~u 

nneHKH. O;n;HH~ H3 cepL83HflX TpeCSOBaHHII )tJISI KaM8pH01t C'.&8JIKH JIBJI.S:8TCJI 

llOJiyqeaue · nJleH_ltH i183 yc_a;n;~ HJIH C MHBHMaJILHOit yca,JtltOH. 3TO OCHOBH08 

Tpe6oBaHHe, ltOTOpoe onpe,JteJIS18T cne~~HKY llJI8HKH. !IOCKOJILKY ,ItJIJt'Bcex 

npH6op~B .ItJIS II>?tor~erpHt1ecux H311epeHH~.-i a-ro tpe 6oBaHHe. annaeTcJt 

06Sf3aTeJILiUDl, TO . C . 3THK_ npHJO;n;HTC.S: Ctm'l'a'l'I,CJI •' __ .·. ·,,. 

MODIKOBCKHff ~ · ·, 

IInea1ty 6e3yca;n;1tH Koxao·c;n;enar1, 0 nocne,namero3a.xasa:qepe3 

O,D;HY- ,n;Be He,D;e JIH. 
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0 HEiWTOPHX OCOEEHHOCTHX PAEOTLl <l>OTOrPA<l>11'4ECKHX 
. , " , ·, " 

OE'bEl{T1II30B1 IlPHMEHHEMl::IX IIPII C'bEMI{AX B l\Alv1EPAX BHJibGOHA 

M.M.PyCHHOB · 

(Jlemrnrpa,ncKHiI HHCTHTyT TOtmoii MeXaHHKH H onTHKH) 

3a,natJH. H3ytJemrn TpaeKTOpHii 4aCTHU, Ha6JID,l\aeMhlX B KaMepax 

BHJI:bCOHa, )lH(pcpy3.HoHHbIX H ny3blp:bKOBblX KaMepax, Tpe6yIOT qJOTOrpacpHpO

BaHltH CJie)lOB 8THX. tJaCTHU H onpe,neJiemrn no noJiytJeHHblM qJOTOrpacpHSIM 

aJieMeHTOB TpaeKTOpH¾. 

. TaKHM o6pa3OM, IIOCTaBJieHHaJI HaMH 3a)latJa ca:Mb!M ecTeCTBeHHblM 

o6pasoM pacna,naeTcs Ha ,llBe. cne,izy1011tHe sa~atJH: 

I. IloJiytJeHHe ~OTorpa~Hll npocTpaHCTBeHHblX CJI8).tOB HCCJie)lyeMhlX 

tJaCTJ/lU Ill 

2. ll3Mepea~e npocTpaHCTB8HHblX KOOp,llHHaT TpaeKTOpHll 3TJ/!X 

tiaCTHI~. · 

CneuHqiHKo~ c'.&eMKH, npHcynteti KaK ?oil, Ta~ H ~pyroi1 sa,natJe, 

SIBJISI8TCSi npex,ne Bcero TO Q6CTOST8JIJ,CTBO, tJTO O6'beKT C'bewm BCer,na 

paCIJOJIOEeH Ha KOH8tJHOM paCCTOSHHH OT O6'beKTHBa. qacTr,.npocTpaHCTBa, 

IIO)lJI8Z8.UlaSI HCCJI8)lOBaHHll, 6y.Itet;11H3O6paJ1Ca.UC.ll Ha nJIOCKOCTH HeraTHBa 

sa CtJeT HCnOJI1,3OBaHHS rny~HHbl H3O6pa~eHHSI O6'beKTHBa. XapaKTepHblM 

·SBJISieTC~ 'H caM O61>eKT C'b8MKH - PSI.ll He3HatJHTeJIJ,HblX no CBOell 

B8JIHtJHHe KaneJieK HJIH nysupr,KoB, T.e. PR.It CB8TJIUX 3JieueHTOB Ha reMHOM 

none. 

! 

j 
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HeTpy,n;ao npe,n;cTaBHTb cede, qTo peweHHe nocTaBJieHHHX 3a,n;aq 

TpedyeT 03HaKOMJI8HHH co cne,n;yDlllHMH BOnpocaMH: 

I. OdecneqeHHe ~H3HqecKHX B03MOXHOCTen odpa30BaHHH H30dpaJ!teHHH, 

odecneqeHHe ,IJ;OCTaTOtIHliX no CBoen B8J1HtIHHe 3KCil03HllHn B pa3JIH11HliX 

yqaCTKaX IlOJlH 3p8HHH Od'beKTHBa, T.e. odecnetieHHe COOTBeTCTBeHHO~ CB8TO• 

CHJIH Od'beKTHBa H CBepxpacnpe,n;eJieHHH·no IlOJlD speHHH~ 

2. OdecneqeHHe HyXHOro xaqecToo. H30dpaJKeHHH npH sa,n;aHHOll 

BeJIHqHHe npocTpaHCTBeHHoro npOTHJKeHHH Od'beKTa C'beMKH~ 3TOT Bonpoc 

CBO,ll.HTCS! K HsyqeHHIO 3aBHCHMOC~H Mex,n;y rnydHHOf:! B npOCl'paHCTBe C'b8MKH, 

BeJIHqHaon Od'beKTa H KatieCTBO:U H30dpaxeHHS! qJOTOOd'beKTHBa - ero pa.3pewa

I01llen cnocodHOCTbIO • 

. J. OdecneqeHHe MepHTeJibHliX KaqecTB CHHMKa - 3TOT BOnpoc 

CBO,IJ;HTCS! K nonyqeHHIO ,IJ;OCTaToqHO 60JibWHX CTepeOCKOnHtieCKHX napaJIJiaKCOB 

HK odecneqeHHIO ,IJ;OCTaToqHo xopowero HcnpaBJieHHfi ,IJ;HCTOpCHH npH pa3JIHq

HOM npocTpaHCTBeHHOM nono~eHHH npe,n;MeTa. 

4. OdecneqeHHe HeKOTOpHX KOHCTpyKTHBHHX TpedoBaHH~. PaMKH 

HaCTOHlllero coodmeHHSI, ecTeCTBeHHO, He n03BOJIS!~T CKOJibKO-HHdy,IJ;b ,n;eTaJil,HO 

paCCMOTpeTb BCe BHWe nocTaBJI8HHlie BOilpOCH. Ilo3TOMY µ~ orpaHHtIHMCfi 

JIH60 npHBe,n;eHHeM OKOHtiaTeJibHHX BHBO,IJ;OB, JIH6o .n.axe caMOM nocTaHOBKon 

Bonpoca. 

I. 0 CBeTOCHJie npH C'beMKe CBeTJioro 3JieMeHTa Ha TeMHO:r.r -

none, pacnonoxeaaoro BHe nnocKOCTH HaBO,I(KH. 

Pacc1,10TpHM tiepTeX I• 



I 
! 

't 

" 

- 56 

Ha aTOM qepte:m:e - o/S0 - aJISMeHT npeAMeTa,, paAHyca j/o , 
pacnono:m:eHHb!H B llJIOCKOCTH HaBOAKH Ha paCCTORHHH OT apaqKa BXOAa, 

paBHOM S0 ; • 
- . I . 

dS, - TOT se aneMeHT npeAMeTa, HO Bb!BeAeHHHi H3 nnocitocTH 

HaBOAKH 0,pacnono:m:eHHb!H OT 3paq1ta,BXOAa.Ha pacCTOSiHHH s, ; 
.. I .. . . . . . . 

ol S'o - H3o6pa:m:eHHe ane:u.eHTa cl So paAHyca ya' ; 
d S ,' - H3o6paxeH~e aneueuTa d S, paAHyca I/; . 

Ilonaran, qTo apaqoK BXO,Jta pa,1tHyca fa . , c nno11ta.I{Lll 
·~ .80 = 57 JJo . coBnaAaeT c rnaBH~ nJIOCKOC.TSIMH 06'.&eKTHBa, Mb! Mo:m:eM 

JI~rKO onpeAeJIHTl, CBeTOBHe llOTOKH, BXOASimHe B CHCTeMy OT, 060HX 

aJieMeHTOB ol So H cl S', • COOTBeTCTBeHHO: HMeeM: 

rJf,, = 1/ So/)/• dF, ,= 1o/S'o ;6 =o(f,, ( {°) ~ 

BeJIH'Hrna Kpy:m:Ka pac'ceaHHR / J (5 / OT a.neMeHT~ dS,'B llJIOCKOCTH 

Hao6paxe.HHR aneMeH:i:a drio· onpeAeJinetcg no qiopMyne: 

E 6' = 2JJo ( j- So/.s,) + 2;/ 

(I) 

(2) 

IIonaraSI, qto., B nepBOM. npH6JIH1teHHH, xpyxoK pa.ccenmrrn. OT aneMeHTa 

d S',' ocBe11teH paBHOMepao, mHAe~ ero ocBemeHaocn E, .· 
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' ,n;Jur aneMeHTa d Sa : 

CocTaBJISISI OTHomeHHe ocBemenaocTell E; Eo . , nonyqaeu: 

(3) 

(4) 

£_ r2 ,.,_,; J;l o/ ,'; ) 1·et 
Eo - ,_Jo fjo / S,. p .{ J- So/S, . ~,, (5) 

<I>opMyJia (5) rtOKa3h1BaeT' 'llTO rtpH ,ll;OCTaTO'llHO 60JILWOM 3Hairnmrn 

pa,n;Hyca spat1Ka A B8JIH'llHHa ocBenteHHOCTH F, )I.JISI paccpoKycHpoBaHHOt1 . . 
TO\JKH c5y;n;eT MeHLme, H8lt8JIH OCB8Dt8HHOCTL £ o ,Il;JI.fl uepaccpoKyCHpOBaHHO·n 

TO'llKH; uec5es1m:repecuo , 'llTO rtpH ;n;HacpparMHpOBaHHH OCB8Dt8HHOCTL £, 
6y,IJ;e:r npH6nmraTLCSI K ocBenteHHOCTH E o • 

'. . . I 

D cnyqae_, Kor.n;a B8JIH'llHHOU /j, , B. BH.D:Y ee MaJIOCTH, uo:amo 

npene6petIL no OT!:IOWijHHD K 't!JieHy, co,n;epJK:anteuy JJo , cpopMyJia 

/5/ npmrnMaer 6oJIEre npoc:ron :tm;n;: 

EjE0 ~ J'c/'J•/s,J'/(1- Jo/s,).t 
(6) 

HJIH 

[, 
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2op1ryna (7) no:ims1,maeT Hau, '4:To ocBeme:imocn nsoc5paxemrn pac

(pmcycnpoBaHHoro :,neueHTa .He 3aBHCHT OT .rtHacpparMtrpoBamrn. ITp11 

:,TOM, OJ.tHOBpeueIIHO, OCBenteHHOCTl> H3oc5paJ1teHmr ctoKycupoBaHHOro 

:,neMeHTa c5y.rteT yueH1>manc.H npH .rtna¢parMHpoBaHHM. 

-
3Tott ococ5eHH0CT1>IO M0:tH0 B0Cn0JI1>30BaT1>C.H 13 Tex CJiyqa.nx, Kor.na 

MOXST B03HHKHYT1> Heoe5xo,nHMOCT1> yBeJIH'lleHH.H rny6HHI,I B CHHMaeMOM npocTpaH 

CTBS. 

2. ~. rny6mre c TO'llKH speHH.H BOJIH0B0tt Te0pHM 

C T0'llKM speHH.II reoMeTpH'48CK0l1 onTHKH BeJIH'llHHa rnydmm 

H306paxeHH.H onpe,neJI.HeTC.H BeJIM'llHH0U .rtonycTHM0ro KPYE:Ka pacce.HHH.II 

2·0 (1.1epTex 2a). HeTpy).tH0 BH.neTL, '4:T0 3Ta B8JIH'4:HHa 6y).teT CB.H3aHa 

Q rny6HH0IO . a. H a-nepTypHUM yrJI0M U CJI8J.tYKllltHM C0OTH0IIIeHHeM: 

a- e 
- Lio (8) 

3a.rtaBa.HC1> xe n'ocTO.HHHOtt .rtonycTHMOit BeJIHqHH0tl pa3H0CTH XO,ll;a E. 
(BonnoBoll ac5epp~:u:i.rnn c , •t1epTeJ1C 26), 1wTopy10 M0J!CH0 Bu1.1ncnnn 

~aK pa3H?CT1> CTpeJI0K ccpepH'4:8CKHX B0JIH, H~X0,11;.HW,HX 0~ HepacmoKy

CHpOBaHHOro M pacqioxycMp0BaHH0ro 3JieueHT0B, noJiy'llHM: 

.z., c= Uo ~ 
2 s, 

(9) 

Mu BH,ll;lIM, '4:T0 BeJIH'llHHa pac<p0KYCHP0BKH a ' B nepB0M npHc5Jim.teHHH, 

npH nocT0.HHH0M C , 6y,11;eT H3M~HSIT1>C.H oc5paTH0 nponop:UH0HaJil>H0 

KBa.rtpaTy anepTypu. 

...ii 
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:Jro RBJiem-rn oco6e1rno xapaKTepHo ror.zta, 'Kor.zta Ul:J Hueeu 

•.zteJIO c :uaJIJ,IMH anepTypaMH ( 2Ua= 0,02 H MeHee), HanpHMeI), B 

CJiyqae npoeKI.tHH H306pal!t8HHSI Ha CTepeOMYJil>TlmJieKcax H T .n. 

3. IIeKorop1:Je Bonpoc1:J oprocKomrn 

a. l!HCTOPCHR npH 3a,ItaHHOM yBeJISitlemm. 

ITpaKTHtl8CKH npH pa6ore 06'beKTHBa npH TOM HJIH HHOM IlOJIOJitemrn 

npe.ztMeTa, 06ycJ1aBJIHBaIJmeM TO HJIH HHOe YB8JIHt18HHe, npOHCXO,ItMT 

H8'KOTOpoe M3M8H8HH8 ,ItHCTOpCMM • Be1mt1HHa, nott ,Il;MCTOpCHM JierKo 

onpe,ne1mercn no cne.zty10mett rot1Hotl tpopuyne 

+ 
(IO) 

TaKHM o6pa3oM, ,Il;M~pCMR rtpH 3a,ItaHHOM JIHHatlHOM YB8JIHt18HHH z>-
I 

paBHa ,l{HCTOpCirn t1 ;Jr B lpOKaJil,HOtt IlJIOCKOCTH 06,;eKTMBa npH npe.n;uere, 

JI8JB:all!8M B 6eCKOH8tllIOCTU, CJIOlK8HHOtt C rtpOH3Be,n;eHH8M .ItMCTOpcm1 B 

nepe,l{Hett qJOKaJII,H0!1 TIJIOCKOCTH Oc5'I>eKTHBa (.n;ncropc1rn B o6paTHOM xo,ne) 

Ha B8JIHtlHHY 3.a.ztamroro YB81IHtl8HHR • 

6. )T,HCTOpCMR TI1IOCKOaapa1IJI8JlbHOM nJiaCTHHKH. 

B npartTHKe pa6onr o6'I>8KTHBOB Ha KOH8t1HOU paCCTORHHH Hepe,nKO 

BCTpeqaeTCR neo6xo,n;HMOCTb pa3M81!!8HMR n1roc~onapa1IJI8JlbHNX nJiaCTHHOK 

KaK B npocTpa.HCTBe npe,nueTOB, nepe.zt 06'I>eKTHBOM, TaK H B npocTpaHCTBe 

H306pa.JB:8HHl1, rt03a,ItH 06'I>eKTMBa., 
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BeJIHtilrna .I{HCTOpc1m, BHOCHMOt! TaKHMH TIJiaCTHHKaMH MOl!teT (5!,JTI, 

onpe.I{eJieHa no cne.ItYIDntett H3BecTaon 1opMyne: 

t. 7i ~ A_[·1 - n, CO-S fi, I 

n, V ri2
- Si.n 2J' 

I 

½f 
r.ne fa' - yron rnaBuoro nyqa c · oc1>ID no BbIXO.I{e H3 o6'I>eKTHBa, 

o/ - TOJintHHa H h - K0:3cpqlHUH8HT npeJIOMJieHH.H irnaCTHHH. 

ECJIH IlJiaCTHHKa pacnoJiaraeTcn 38 06'I>eKTHBOM, TO B8JIH'411Ha .I{HCTOP-

CHH rtpOCTO CYMMHpyeTC.H C ,ll;HCTopcHeii 06'I>8KTHBa; eCJIH nJiaCTHHKa 
I •'. 

pacnonol!teHa nape.It o6'I>eKTH:BOM, To Tor.n;a pon1, yrna fl 6y.I{eT Hrpan 

BXO,I{HOii yroJI H rtOJiytieHHa.H BeJIHqHHa .I{HCTOpCHH rtJiaCTHHKH .I{OJil!tHa 
' --

CYMMHPOBaTI,C.H C B8JIHqHHOii .I{HCTOpCHH ,tj/!'F 06'I>eKTHBa B_ o6paTHOM 

xo.ne H, 3aTeM, nocne YMHOJ!t8HH.H Ha yBeJIHqeaHe UZ-- cornacHo 
. -

<popMyJie (IO ),-c .ItHCTopcHett 4 ;JJ: B npmJOM xo.I{e. 

B • UcrtpaBJI8HHe .I{HCTOpCHH C rtOMOntl>lD .neq,opi.mpoBaHH.H mnimen 

rtOB8pXHOCTH B!,!paBHHBaI011tero CT8KJia (cli.qepTeJlt i 3). . ' 

· B p.H,Ite cJiyqaeB rtO,I{60p rtJIOCKOrtapaJIJI8JII,HHX IIJiaCTHH_OK no TOJIIJlHHe 

Il03BOJI.H8T HCilpaBHTl, .I{HCTOpCHID B KaKoii"".JIH60 0,I{HOtl TOtIKe (TOtIHee 30He) 

IlOJI.H, HO He o6ecneqHBaeT HCnpaBJI8HH.H .I{HCTOpc1rn B .n;pyrHX TOqKax. 

B no.n;o6m,1x cnyqanx, ,ItJI.H ycTpaaemrn TaKHX ocTaToqm,1x 30Ham,HLIX 

OBIH60K ,ItHCTOpCHH MOXHO npH6erHyTl, K ;te<popuHpOBaHHD HHZHen IlOBepxHOCTH 

TIJiaCTHHKH,. CJIYJ!t8.lll8it ){JI.ff BLtpaBHHBaHHSIIlJI8HKH. 

3a,ItaBa.HCl, ypaBH8HH8M npoq>HJI.H ,It8q>OpMHpOBaHHOit nJiaCTHHKH B BH.I{e 

x=.flyit-1- !3y y ~ (I2) 
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H npOH3B0,1tHOf1 

r _dx _a.fl 1 13 3. -ol1 - ~ Y -1- Lt- r -+ 

n .. t,/' ' UOJ!tHO CB.FI::JaTI, l1:3M8H8HHe ,n;HCTOpcmr ()(/ 

BaHH8M nonepxHOCTH CJI8,ItYIOIIl8f1 tpOpMyJiott 

(I3) 

cos.nanaeuoe .n;etpopimpo-

7u~ (iJJB'~ Cjfi) {x+ t;;] (I4) 

r.rte .fa n fa' - yrnu na.l(emrn H npeJIOMJieHHSI rnanHoro nyqa Ha eme 

He .necpop.1.mponannyro IlJIOCKY!O HHJJCHIOIO noBepxHOCTI, BblpaBHHBa}Jlllen nJiaCTHHKH. 

B nepBOM npHC5JIHllt8HHH BTOpott qJieH, CTO.fllltHfl B KBa.ztpa.THblX 

CK06Kax, MO:HCeT 6b!TI, OT6pollleH. 

r. 0 ,ItHCTOpCHH, -B03HlHC8.IOllteil_npn C'IieMKe rrpocTpaHCTBeHHOro 
. . . 

. 061,exTa sa cqeT HannqnSJ 6on1,mon cqiepHqecxon a66epa1.iliM"·-1fo-13xo,n;HoM--

spaqxe 061,exT.1.rna (cM. qepTe:m: J;? 4). 

IIpn nne.n;emm TOJICTOtl rIJIOCKOriapaJIJieJII,HOtl rIJiaCTHHKH rrepe,1t 

06'b8KTHBOM H COOTBeTCTBYillll·ett Koppernpy10men rrJiaCTHHKH sa 06'beKTHBO},{, 

pa.ccqRTairnol:f. ,n;JISI OCHOBHOtl IlJIOCKOCTH Hano.n;Kll, B03MOE:eH CJiyqan, KOr,Ita 

TOJICTa.fl rrJiacTRHKa, pacrrOJIOi1£8HIIa.fl rrepe.n: o6neKTHBOM, BH8CeT 60JII,my10 

a66epa~HIO BO BXO)tHOM 3paqKe 06neKTRBa~ 

B no.n;o6HO}.{ cnyqae·BblXO.It 113 OCHOBHOtt IlJIOCKOCTll HaBO.I(Kll sa 

cqeT rJiy6HHlil B npocTpaHCTBe npe,n;MeTOB npHBe,n;eT K TOMY, qTQ Ha 

MeCTO l1306pallteHH.fl B TOtiKe M, ' nona.n;eT BU8CTO TOtlKH M 0 

H8KOTOpaSI TOtlKa M, OTCTO.fll!la.fl Ha paCCTOSIHHH 1 ·. TiepeHOCSI nnocKOCTI, 

Hsoc5pa.JJCeHHSI npoeKtlHH :noro oTpesKa, uu noJiy'lmM Ha nso6pa:m:emm 

TOtlKY M ~ ' CM81It8HHYIO Ha H8KOTopyro BeJIHtlJrny t1 i ' KOTopyro. MU 
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ycnOBHO Ha30Beu ,ICllCTOpc:trntt, B03HHKa!Olltetl npn paccpOKYCHpOBKe 

Bcne,ICCTBH8 HannttMR a66epa~HH B 3pat!Ke BXO,ICa o6~eKTHBa. 

Benuirn:ua 3TOt1 ,1mcTOPCHH MOllteT 6b!Tl, BhlpallteHa t1epe3 ,!(HCTopm,no 

nnocKonapannen1>Hon nnacTHHKH, ycTaHoBneuHon nepe,IC o6~eKrnBoM 

(B npe~nonoricemrn, tlTO y caMoro o6~eKTHBa ,ICHCTOpCvU! BO BXO,Il;HOM 

3pat!Ke OTCYTCTBY0T) • TaKHM o6pa30M, B nepBOM npu6nmiteHHH 

uu nueeM: 

~ ';;~ if'~t 
1j j .J- S'o/0v (I5) 

3,IC8CI, 7J-' . - no TO yBenntteHHe, C KOTOpW Be,neTCR c~e1ma; B 06h!ttHb!X 

YCJIOBHR;{ . OHO nopfl~i\~ o, I. Ll ;/ - 3TO ,ICHCTOpCHR, KOTOJ)El,fl npHcyma 

,n:a11Hoit n.nac'l:HHKe, pacnonoJKeHHoii nepe,n o6~eKTHBOU ,nnn .,nauuoro 

yrna nomr 3pemrn. So - pace Tomme JJ;O yrna nonsr 3peu~sr o6~ertTHBa; 

0. - B0JIHttHHa pacqioKycnpOBKH. 

:Ec,m ~ ~ocTaTottno aem-nw no oTn_omenmo K a ,To ,ICHCTopcirn 

Mana. EcJm ilt0 B0JU1\IHHU Q OPH3M0plma C J'0 , TO 3HaM0HaT0nl1 UaJl 

H ·. B0 .1IlltlHH8. · ,!(HCTOpCHH CTaHOBHTOSI omyTm.mn. 

.IC• Acni:ruanrnu, BHOOHMhllt nnocKonapannen1,nm.m ·nnacTlUJI{llUH. 

Bennttnua acTttr:1.ta.TH3Ma, BHOOJiMOro nnocKonapannem,Hon nnacTHHKOtt 

B cxo,n;mneMcn xo,ICe nytten MoieT 6un onpe~ene,a~ no- M3Beoruon 1popMyne 

i : S' ~ ( n.t_ 1) .J~'n... .f,i• 
CIJJ.3 t 

ol (I6) 
~ 

le 



- 63 

3aMeTHM, tITO BeJrnq:r,ma aCTHrMaTH3Ma, BHOCHMOrO IlJIOCKOnapaJIJieJIJ,HUMH 

rrnacnrnrrnMH, pamAelllaeMhIMH nepe,It Ot1'b8KTHBOM, t1y,IteT nepeHOCHTI,CJI 

Ha H30C>pa]CeHHe, C>Y.ztYtIH y1moxeHHOtt Ha KBa,ItpaT mrnettHoro yBeJIHtJ8HHSI, 

qxo ,IteJiaeT aCTHrMaTH3M OT nepe.ztHHX nJiaCTHH•npaKTHtJ8CRH Ma.JIOOl!lYTHMliW. 

5. O pa3pema10men cnoco6HocTH woTooo'l'>eKTHBOB 

OneHKy KatJeCTBa H306paxeHHSI, ,ItaBaeMoro <pOT006'b8KTHB&!H, 

06HtJHO BHpaJtaJOT tJHCJIOM paspemaewx JIHHH0 Ha O)tHH MHJIJIHM8Tp Ha. 

H30dpazeami. 

HeoCiXO,!!;Hl.W OTMenrn, tITO B KOHetIHOM CtJeTe' Ottemq KatieCTB{'.L 

H306pa,ice1rn11 cJie,ItyeT npOH3BO,ItHTI, C ytieTOM CBOftCTB npnMeHSI8MhIX 

npH C'bemi:e :t,OTOMa.TepHaJioB; nepeXO.It OT O,ItHOro <pOTOMaTepHaJia 

K ,npyro:uy MOllteT otteHI, CYl!l8CTBeHHO H3MeHHU pa3pema1DI!lYIO cnoco6HOCTJ, 

CUCTeMhI <pOTOOC>'b8KTHB - <pOT03MyJIJ,CHSI~ 

0,nHaKo, 1.rrot1u H},leT.b cyx,neHHe. 0 B03MOXtHOCTSIX caMHX cpo_TOOC>'beKTH-

BOB, CJie,nyeT o_:rnaKOMHUCSI C OCHOBHID!H cpaKTOpaMH, orpaHHtIUBaIOl!lHMH 

pa3pemaIOl!lYIO CIIOCOOHOCT:E, CaMOrO Od'b8KTHBa. 

0.ItHHM H3 TaKHX CpaKTOpOB SIBJISieTCSI' KaK H3B8CTHO, BeJIHtIHHa OCTa

TOtIHhIX a66epauHtt od'beKTHBa ; TeM He Me Hee, ,Ita]Ce npH OTCYTCTBHH 

a66epauHn BeJIHtIHHa paspema10men cnococ5HocTH cporoot1'beKTHBa 6y,ner 

orpaHHtIHBaT:E,CJI ,npyrHM cpa.KTOPOM - . .ItHqxppaKUHOHHm.rn: SIBJI8HHSIMH, 

B CBOIO ot1epe.n;1, onpe~enneum.m B8J1HtIHHaMH anepryp CBeTOBhIX nytIKOB, . 

C03.ItaIOl!lHX H306pa]CeHne. 

ITOJIJ,3YJICJ, cpopMyJiaMH ,ItJISI pa3pemaIOl!l8l:t cnoco6HOCTH MH~pOCKOna, 
. pa3pema10met:t . 

MOJB:HO onpe.n;emtT.b B8JIHtIHHY ,ItHqxppaKUHOllHOit cnoco6HOCTH B neHTpe 

TIOJISI 3peHHSI • IToJiytiaeM: 
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I I e=-· .r 1 1, 

0 llo' I .A'o = ·eor = T (I7) 

qliCJI81IHO, npH OTHOCHT8JILHOM OTBepcTHH Od'I>eKnrna I/IO H . .IJ;JIHHe 

BOJIIIhl) = 0,0005
1 

. . . 

/c = oxo5 = JOO 0 o 000S 
·/ 

O.n;aaKo, npH nepexo.zi;e K HaKJIOHHh!M nyqxaM, BeJiuquaa anepryp B aaKJIOHHHX 

nyqKaX COOTBeTCTB8HHO H3M8HH8TCH; non1,3yac1, qepTeXOM 5 aaxo.n;HM 

u I '::= Uo' c.a !, :13 ' 
- I 

U 
I f 

f == Uo co.Sfa 

ll J'= U0 -= co~ 

(npH nocTO.HHIIOM spattKe Bh!XO.n;a) (I8) 

(npH adeppaUHOHHOM BHHLSTH-

pOBamrn B _odeKTHBaX }Hna 

Pyccap) 

ITepexo.1v1 _K paspemaDiilen cnocodaocTPI H ttHCJI~M .tJ, paspemae1.mx nmmtt aa 

MHJIJIHMSTp 

I e I - _e__.:0~
t - eos .3 fi 

i I - e /0 

6 - co1"3/d' 
I e I tr= _g_ 

,-J ~sj3, 
COOTB8TCTBSIIHO 

1 / 3 I 
._Alt-= v½, Co!. j3 . 

I 

(des adeppanHOHHOrO BHHb8THPOB8HHR) 

(I9) 

( C a~eppaUHOHHb!M BHHL8THPOBaHi-teM) 

( C adeppaUHOHHb!M BlUll,STHpOBaHHSM) 

/ . /' 2_ I • / , / , ( 20) 
v11t = v'V O CO ,! ~ U t./V S =: ./Vo Co.5'3 

..J 
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3TH cpopMyJibl nOKa.31,fBaDT HaM Ha 6HCTpoe na,It8HH8,,ItHq>cppaKrtHOHHOit 

. paapemaDl!leit cnoco6HocTH K Kpas:u nons: speaHs:_. Ta~ ,ItJIS: 061,e~THBa . 
. . 

C noJieM 3p8HHS: B I20 rpa.ztycoB npH paBeHCTBe BXO,ItHblX H BblXO,ItHblX 

yrJIOB .ztpyr .ztpyry MLI, B Jiyqme:u CJiyqae, ,ItOJIJKHbl OJm,ItaT:& na,IteHHS: 

paspemaDl!leU cnoco6aocTH no ueH1>mett Mepe B qe:rupe pasa. 

0,ItHaKO, na,It8HHe ,ItHcpq>paKrtHOHHOit pa3pemaX>ll{8it cnoco6HOCTH Ha 

KpaHX noJis: 3p8HHS: MOX8T 6LtTl, CYl!l8CTB8HHO OCJia6JI8HO npH COOTB8TCTBYJO

l!l8M YM8~l>m8HHH BLtXO,ItHOro nOJIS: speHHS: (" nOJIS: H306pa:ateHHs:") no 

cpaBH8HHIJ C BXO,ItHIDl noJieM speHHS:. 

6. HeKOTOpue KOHCtpyKTHBHHe BOnpocbl 

a. Y-BeJIHqeHHe 6a3HCa C'1>8MKH H nonett 3p8HHS: 06'1>8KTHBOB. 

06pa1ItaS:Cl, K qepTexy .. 6, Ha lCOTOpOM npe,ItcTaBJieHa cxeMa C'1>8UKH 

npocTpaHCTB8HHoro o6'1>8KTa C noMOl!ll>IO ,ItBYX <pOTOKEwep; OTCTOS:l!lHX 

· . .ztpyr OT .ztpyra Ha pacCTOS:HHH. 6a3HCa C'1>8MKH B, MH 6es oco6oro 

Tpy.zta nonyqaeM xopomo H3BeCTHYD B qi0Torpaqi1rn q)opMyJiy .ztJis: cTepeo

CKonH~ecKoro nopannaKca P Ha o6'1>eKTe 

OTKy.zta, nepeXO,ItS: K napaJI..18.KCY p H 6aalicy . B Ha CHHMimx, no·ny

qaeM 

p :::- t'/4 
I-{ 

(21) 

(22) 
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11:3 .<l>OPMYJilil (22) HeTpy.n;Ho yeMOTpen, 'llTO B8JIH'llHHa e-xepeoeKOilH'lleeKoro 

napaJIJiaKea Ha eHHMKa_X CSy.zteT yBeJIHtIHBaneSI npH yMeHJ,meHHH BlileOTll 

eT>eMKH H. 3TO o6eTOSIT8Jil,eTBO npH eoxpaHeHHH o.n;Horo H Toro xe 
-·------·------ -~---·--- ------- - ·----·· --·-•·····------- '" -- - -- •·---

q>OpMaTa Ka.n;pa, BU6Op KOTOporo CSy.n;eT. oCSyeJiaBJIHBaneSI mHpirnon nJieHKH 

H KOHeTpyKTHBHllMH raCSapHTaMH Been yeTaHOBKH, npHBO,ItHT Hae K Jlt8Jia

'1'8JU,HOC'l'II B03MOJB:H·o 6OJI1,mero yueH1,meHHSI BbleOTll eT>eMKH. H •IlPH eoxpaHemrn 

· pa.3:uepoB emmaeMoro, npoerpaHeTBa, T .e. K yBeJIHtieH1rn noJISI 3peHHSI 

--,oCST>eKTHBOB .• 

Bo MHOrHX CJiy'llaSIX TaKoe YMeH1,meHHe BlleOTH eMMKH MO:iiteT OKa3aneSI 

noJI83HUM H B qaeTH,yY8Hl,m8HHSI raCSapHTOB yeTaHOBKH. 

6. O B03MO!:Hocri penpoeitgliH · c. uapymeHmn.m Jiy'lleBUMH cBSI3KaMH 

(c HapymeHHIDI IlO,JtO6HeMXO,Jta JiyqeJt npH penpoeKn:HH). 

· B pSI.zte enyt1aeB erepeorpororpaMMeTpHt1eeKnn .eT>eMKH B ny3blp1,x_oBHX 

Ka:Mepax, KOr,Jta ·cpe,Jta, B KOTOpoli npOHCXO)tSIT eo6UTHSI, He BO3.n;yx, 

)t1lSI erporo.ro eo6JID.1(8HHSI no.n;o61rn eBeTOBblX IlHpaMH,II, npH CT>eMKe H npH 
I . 

penpoexn:HH. neoCSxo.n;m.m H'MeT1, pa3JIH'llHRe oCSMKTHBu, no.n;oCSpaHHue no 

_CB OHM cIJoxycmn.c paCCTOHHHSIM TaK, tlTOc5ll !pOKYCHlle paCCTOSIHHSI . CT>eMO'llHllX 

oCST>eKTHBOB, orueceHBHe K cpe,1te, B KOTOpolt np9HCXO.I(HT CT:,8MK8., 

6HJIH 6H paBHll !pOKyemru paeeTOSIHHHM. npoeKrtHOHHlilX Oc5T>eKTHBOB B BO3.n;yxe 

,JtJISI cnytiaSI coCSJiro.zteHHSI Macmrada npoexn:11:H oc5T>eKra no orHomeHHID 

K caMOMY o6T>eKTY, pll.BHOMy-e.n;HHHn:e. 

TipH npHMeHeHHH MaC~Ta6a npoexn:m-1 TaKxe npHXO.n;HTCSI npHCSeran 

·K COOTB8TCTByID~eMy H3~8H8HHD !pOKyeHoro pacCTOSIHHSI npoeK~HOHHoro 

oCST>eKTHBa. 

.J 
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0.n;Ha.KO~ npHHUHnHaJibH0 (H npaKTHqecKH) npe,ItCTaBJISieTCSI B03M0J!t

HblM H36emn H3MeHemrn qJ0KYCHOro pacCT0SIHHSI npoeKUHOHHHX Od'I>eKTH-

.B0~, ecJIH npH penpoeKUHH 0TKa3aTbCSI OT npHHUHna coxpa.HeHHSI Il0,It0dHSI 

X0,Ita nyqell ; B TaKOM cnyqae, eCJIH OCH C'I>eMoqm,1x Od'beKTHB0B · CS1rnH 

napan11Ienb·m,1 .n;pyr .ztpyry H nepneH,ItHKyJmpm,1 CSasHcy c'IleMKH, uapymeuue 

nplmUHna IlO,It0CSirn Bhlpa3HTCSI B H3M8HeHHH MaCmTada npoeKUHH BepTHKaJib

HOtt OCH (xo Jlte, B,I(OJib ocell Od'beKTHBOB) no 0TH0meHHIO K MaCIIITady B 

ropH3OHTaJibHOll IlJIOCKOCTH. 

OdpaTHMCSI K. qepTexy (qepT.6). CornacH0 ~0pMyne (2I), llll M0~eM 

nanHCaTb, OdO3Haqan Bee BemiqHHH, OTHOCSI~HeCSI K C'beMKe, O,I(HlU.! 

mTpHXOM 

13 

P' 
!✓ ' =y,-1 .. :. (23) 

· )T.nn npoeKUHH aHaJiorHqHue BeJIH.qHHU oCSosHaqm! .ztBYMJI mrpHxa1.m:. Tor.n;a 

/3 I~ =- l:f_!. -
P" Iv" . j 

napannaKcH p Ha CHHMKax, cornacHo qepTexa, BHpa3SITCSI 

- FI . I . j " ,, 
p- 1-1,?= --;;;,I° 

-Hamman OTHomemrn fr . ropH30HTaJibHID.m: uacmTa6aMH . .J1./ o 
I 

MOlltHO HanHcan 

Ho ropH3OHTaJibHI:ltl uacmTa6 CBSI3HBaeT co6oxi H BeJIHqHHU, 6a3HCa . 

Ha CHHM.Ke H B Ha o6tieKTe. IIono:uy . 

(24) 

(25) 

(26) 
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f = JU; /3 I_::- fl/' J3 /I , 

H C0CTaBJISISI OTH0IIISHHe BeJIHtlHH (26) H (27) 

P..:.= p' = L ' 
(g /3

1 /8
11 

(27) 

(28) 

tlT0 rI03B0JISI8T -HaM npHpaBmrnaTI, ,npyr l].pyry cpopuyJII:l (23) H (24 ), 

nonyt1aeM 

fl I II /I 

--=-· /2,, I /2, If (29) 
I /I 

CocTaBJIRH 0TH0III8HH8 BSJIH}IHH ~ H /4 , , noJiytraeM B8PTUK8.JII,HI:ltt 

MaClUTac:5.npoeKTHpyeuotl CTepeouo,neJIU no 0TH0IIIeHHIO K 0c5'1>8KTY CMMKH 

,, . 

l!:_=JJ, Iv I 

/-I" (30) 
~ 

H' 

I 
,I(JISI ropH30HTaJII,H0ro MacmTac5a M0:l!CH0 C0CTaBHTI, 0TH0III8HH8 ·}.{aCmTac5oB ./J.lo 

II 

C'l>SMKH H Jtlo npoeKqmr. HaX0l].HM -

. .J).I' · p I JI /I - FI 
/]./ - ~ - - · :.--- - _ II ( ) 

V rt O - J.J O " - H L F' /I f:' ,, .,/4,I I • .. • - . • • 3 I 

P0pMyJia (3I) -~ ycTaHaBJIHBaeT HaM npocTyJO 3aBHCHM0CTI, M8Jltll.Y 

BepTHKaJil>HI,IM H ropH30HTaJil>Hh!M }.!aClllTac5aMH CTepe0M0l].8JIH 0c5'1>8KTa, 

noJiyl!SHH0tl npH penpoeKQHH C HapymeHHh!M no,noc5HeM CB8T0Bh!X IlMpaMH.n;. 
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B) Bm'5op O6'.EieKTltBOB. 

D HaCTORnte~ Bp8MR ~·~a~ocpOTOC~e~Ke HMeeTCR B8CbMa odmHpHb!R 

Hadop pasJUitIHblX aapocpoTooc5~eKTHBOB,O6ec11etmBa10mux rpopua~ Ka.I(pa 

pamrnn !80 X mo MH H doJiee: 3TOT Hadop 11pe.I(CTaBJI8H och,eKTHBaMH 

(: pR.I(OM rpOKYCHb!X pacCTORH!1M, . 11pe.I(CTaBJIR8Mb!X reoMeTplP-IeCKOM 11porpec

·c1teil co 3HaMeHaTeJieM paBHh!M 2 • TaK, Ha11pmrnp, HM8JOTCR odMKTI!BU 

co CJI8,1J;YIOl!lm.rn !pOKYCHb!MH paCCTORHHR?.!H: . 

j ~ 36,0; 55,0 ; 70; I00; I40; 200; 300; 500 M11 

~ = I1+8°30' ; I33° ; I22°; 104 o; 85°; 65 , 

11pH48M Bee 3TH od~eKTHB!,J odec11etIHBaIOT 11PM cpopMaTe rm,npa B I80xI80 1!M 

(pOTOrpacpnqeciKYKl paspemaIOl!lYIO c11ocod!IOCT:b B Lt8IITDe 11OJIR B 30 - 35 -40 

mrnutt Ha HM u I5 - 20 - 25 Ha KpaIO ITOJIR. 

YlIHTb!BaR, tJTO B (l)OToa1111apaTe, npIU4eHSieM0M .D;JIR c~eUOK B ItaMepax 

I3MJibCOHa, (l)OpMaT Ka.n;pa BW5HpaeTCR 3HatJHT81IbHO. M8HblIIHM:, Harrpmrep 

50 X 50 m.?- HJIH eme MSHbl!Ie, 11pe,ncTaBJI.fISTCR BI1OJIH8 BO3MOlK:Hb!M CO3.I(a-

Ban OCi'beKTHBlJ )T.JiR H:auep rryTeM rrporropUHOHaJibHOrO yMSHblll8HMR 

Bcex JIHHetlHHX neJII1tt1rn - pa)(Hycon, TOJII~HH mrns, BO3.I(Yl!IHb!X rrpoMe:HtyTKOB 

It. B TOM l!HCJIS 

pacr.TORHHe). 

a6eppauMtl (nyTeu rrepectteTa Ha MeHJ;mee rpo1tycHoe 

Ta:ioti npo11opttHOHaJibHhltl rrepectieT C K03(P4JUitHSHTOl,I YM8Hblll8HHR 

OKOJIO 3,5 . BSCbMa cymecTBSHHO. YJIYtilllaeT KatieCTBO M30d_palrt8HHR ,Ho 

KaK aro rrokasb!BaeT orrb!T, nontti¾lemre qJOTorpacpuqecrwti paspelllarometl . •;,· 

crroco6HOCTH 11pOHCXO.I(HT B sfta~HiSJibHO USHbllleH CTerreHH-; TeM He MeHee, 

BITOJIHe MOlltHO OJEH.71:an rronwnemrn cpoTorpacpnqecxon paspelllaronteti crrocodIIocTH 
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,n;o rpam11~H, · onpe.n;eJIReMo!f pa3pe!llanmet1 cnoco6Hocn10 caMot! qioxo:n.1ym,CHH, 

Heo6xo.n;v1Ho onrewn, qxo nepecqer Ha. ueH:&l!lee <poKycnoe paccron

mre He 1.ro~eT no.n;HSITb .n.mW>paKrttrnHHott pa3pelllarometl crrocodnocru Kar~ B 

I{8HTpe noJISI, TaK H Ha Kparo ITOJI.f! 3pemrn j HeKOTOpoe ITOBHlllemre pa3-

pemaromeff Cf10C06HOCTU Ha Kpanx [10JISI 3pemrn uo,iceT db!Tb ,LtOCTiffHYTO 

3a cqeT pa3paeiOTKI1 HOBHX TI1f10B Oei'E>eKTHBOB C yMem,memmu ' KaK. y:m:e ro

·BOp!1JIOCb, "yrJIOBbllI [10JieIJ .U3o6pal!Cemrn", ITo,1.toduoro po.n;a padOTbl B8AYTCR 

cenqac [10 JII1HHI1 nepecTponKH tl3P010TOOCloeKTHBOB, B qac?HOCTH, K 4UCJIY 

TaKUX odo9KTIIBOB np1rna.n;Jie:m:ItT He,naBHO cos.n;aHHHit oeloeKTHB Pyccap-38 

c noneu 3pemrn 2fo OKOJIO Iso0• Bnyrpemree (BHxo.n;Hoe) none 3Toro 

Oei'IieKTHBa COCTaBJISieT OKOJIO I2s0' CJnaro.n;apn qeuy. CliirJIO ,I(OCTiffHYTO 

cHm:ceH11e na.n;emrn ocBell(eHnocTH .irno6pa;ice1111SI .n;o <'py1rn:u1rn eos:,a,. 
19.,.P? .s,,,_ 11 .ri;m1ce .n;o lA/'J JV. 
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CPABIDITEJI:bHOE HCCJIE.D:OBAHHE HECKOJI1KUX OCBETMTEJI1HHX 

CHCTEM .J!IDI OOJI1111HX KAMEP BHJIWOHA 

B.E.EnHceeB, r.M.CramKoB, A.Il.IIIYeneBa 

(~H3HqecKHn HHCTHTYT AH CCCP HM.Il.H.Jie6e,IteBa) 

B, pa.do Te HCCJI.e,ItOBaJIHCl> TPH THna OCB8THTenen, npe,ItHa3naqeHHhlX 

, ,ItJl.11 OCBeDteHlrn 60JILWHX np.11Moyro11LHUX KaMep BHJil>COHa 60KOB!ilM CB8TOM: 

I. J!HH30Bhltt OCBeTHT8Jll> 

2. KOM6HHHp0BaHHUtt OCB8THT8Jll> 

3. Tiapa.6011uqecKHtt OCB8THTe111,. 

ITpH nOMO~H TepMOCTOJI6HKa 6UJIH CH.IIThl KPHBU8 'pa.cripe,IteJIBHH.11 

HHTeHCHBHOCTH CB8Ta B nyqKax, C03,l{aBaeMWC OCBeTHTeJIJIMH • IlpOH3Be,l{eHO 

cpa.BHeHHe OCBeTHTe11en C TOqKH speHH.11 pa.BHOMepHOCTH pa.cnpe){eJieHHR 

CBeTa B nyqKe, pe3,KOCTH na,D;emrn HHT8HCHBHOCTH Ha rpaHH~ax nyqKa, 
. . 

3cp<peKTHBHOCTH CBeTOBOtl OT,ztaqH OCBeTHTenen, .ypoBH.11 !pOHa sa npe){e11a1.m 

· nyqKa. 

IlpH OCBe~eHHH 60JILWHX KaMep BHJil>COHa rpe60BaHH.11, npe.l{'I>JIBJIJieMue 

K .KOHCTPYK~JIJ.I OCB8THT.e11eff oco6eHHO Bh!COKH. 3TO o6ycJIOBJ19HO Heo6xo

)(lUIOCr:I,D H:M8TI, DIHPOKHff CB8TOBOJ! nyqoK 60111,iuon HHT8HCHBHOCTH, no 

BOSMOXHOCTH O,ItHOpO,D;Hhltt H C peaxo orpa.HHqeHHhlMH Kpa..llMH; npH 3TOM 
> 

CTpeMJITC.11 Bb16pa.Tl> OCBeTHTeJII, C Maitcmre.JILHOtt. 3cp<peKTHBHOCTl>D CB8TOBOtt 

...Iii 
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OT,n:atJH H ne otteHI, ycJIOlltHSJTI, ero KOHCTPYKUHIJ. I{pOlle Toro, :liCeJiaTeJil>HO 

HMeTI, JIHHettnun xo.n: na.n:enHSI HHTeHCHBHOCTH B,IJ;~JII, IIYtJKa TaKHM o6pa30M, 

tJT06Y IIPH HCIIOJil,30BaHHH .n:nyx 60KOBYX OCBeTHTeJieM pa60tJHM o6~eM 

KaMepu 6YJI ocnemeH paBHOMepHO. C Hamett TOtJKH speHHR 3THM Tpe60Ba

HHeM Jiyttme Bcero y,n:OBJieTBOpSIIOT 3 HHJlteOIIHCaHHUX KOHCTPYKUffH.OCB8TH

TeJiet1. 

I. KoM6HnHponaHHYf.t ocBerHreni, - cocTOHT H3 JIHH3Y l H rpex . 

URJIHH,n:pHtJeCKHX sepKaJI,·H3 KOTOPYX O,IJ;HO Kpyr~oe -S- , a ,IJ;Ba napa~ 

60JIHtJeCKHX ( JIB H Jl'8, ) (pHc.I). IicTOtJHHK CBeTa- (UHJIHH.n;pH

tJeCKaR HMIIYJil>CHaR JiaMna) IIOMemeH B ueHTpe KPHBH3HU Kpyrnoro 38pKaJia, 

KOTOpUM COBIIa,n:aeT C 06~HM ~OKyCOM JIHHSU H ,Il;BYX napa60JIHtJ8CKHX 38pKaJI.' 
- ' ; . 

PactJeT napa.MeTpOB OCBeTHTeJISI IIPOHSBO,IJ;HJICR IIO ~OpMyJiau,· IIPHBe,n:eHHYM . 

B pa6oTe (I). illHpHHa nytJKa !70 MM. 

2. RHH30Blltf OCB8THT8JII,. COCTOHT HS JIHH3ll C KaHaBKOM l1 
IIJIOCKOBYIIYKJIOM JIH~3ll /..,~ H Kpyrnoro UHJIHH,n:pHtJ8CKoro sepKaJia S 
pacnoJIO:liCeHHUX Ka.K noKasaHo Ha pHc.2. llCTOtJHHK CBeTa (UHJIHH,n:pHtJ8CKaR 

HMnyni,·cnasr naima) noMemeH · B rottKe F~ , RBJIRK>mettcsr. ueHipou KPHBHsnu 

rtpyr noro sepKaJia H ~oKycoM onrHtJecKott CHCT8MH H3 ·;~H3 Z1. H :- L < • 
l{Jisr IIOJiytteHHR IIpH6JIH3HTeJil>HO rott ze mHpHHU nytJKa,_tJTO H y KOM6HHH-. . 
poBaHHO_ro OCBeTHT8JIR HCCJie,n:oBaJICR OCBeTHT8JII,, c_octosrmHtt. H3 ,D;BYX OCB8"f 

THTenen JIHH30BOro THIIa. KOHCTPYKUHR H Jl8,CtJeT OCB8THT8JIR ,n:aHll B pa60-
r2) · 

re • 



' 

- 80 -

3. Tiapa601u1qec1rntt ocBernem, · cocronr H3 napa6on11qecKorcr 

UHJIHH,n;pnqecKoro 3epKaJia AB H Kpyrnoro UHJIHH,n;puqecKoro 3epKaJia 

J' ,pacnoJIOJ!teHHlilX KaK rIOKa3aHO HapHc.'.3. HcroqHHK CBeTa 

noMellleH B T0qKe P , , SIBJISIJDDtettcsr ueHTP0M KPHBH3Hhl KpyrJioro 

sepKana H q,oKycoM napa6omi:qecKoro. 

B Hameu cnyqae B KattecTBe Kpyrnoro sepKana 1rnnom,soBaJiac1, 

cepeelpaaaa q,on1,ra, npHKJieeHHasr K JiaMne. mupnHa nyqKa, co3,n;aBaeMoro 

OCBeTHT8JleM, COCTaBJISIJia 280 1m. 

B Orlh!Tax npOHSBO,ll;HJIHCb: H3Mepemrn HHTeHCHBH0CTH KaK ~OJII, 

(no· ocH X), }aK H nonepeK nyqKa (no ocn ':I ) . 3a Hat1aJio 1toop.n;1maT 

npHHHMaJiaCI, roqKa~ B KOTopott Haxomrncsr HC:TOtlHHK CBeTa. ll3MepeHHSI 

npOBO,ll;HJIHCI, c rIOMOJltl,ID TepMOCTOJ16HKa, BKJIJDtleHHOro B ueni,• 6aJIJIHCTH

tl8CKOrO raJlbBaH0M8Tpa. Ha 0CHOBaHHH npe,n;BapHTeJlbHOll rpa,n;JHpOBKH 

MOJICHO, 6JlJI0 cqHT8.Tb, .qTo Il0Ka3amrn raJibBaH0l.!eTpa .npSIMO. nponopUH-

0H8.JlbHhl H3MepsreMOtl HHT8HCHBHOCTH. 

E1,tJIH CHSITH>KpHBue xo.n;a HHTeHCHBHOCTH B pa3JIHqHux ceqenHsrx 

TIYtJKa (npH pa3JIHqHUX qlHKCHpOBaHHHX 3HaqeHHSIX X) ,ll;JISI pa3Hh!X 

CHCTeM OCBeTHTenen ( pHc.4,5,6), r.n;e mTpHX~ItYHKTHpHhIMH JIHHHSIMH 

0603HaqeHH reoMeTpuqecKHe rpaHHUH nyt1Ka·. 

Halm npOH3BO,ll;HJIOCI, cpaBHeHHe noJiyqeHHI,IX ,n;aHHHX C TOqKH 3p9HHSI 

3q>q,8KTHBHOCTH CBeTOBOtl OT,n;aqH, O,ll;HOpO,ll;HOCTH nyqKa:, pe3KOCTH rpaHHUlil, 

C roqKH 3peHHSl na,11;eHHSI HHT8HCHBHOCTH B nyqKe C paCCTOSIHHeM OT 

OCBeTHTensr H, HaKOHeu, C roqKH 3p8HHSI q>0Ha,.n;aBaeMoro K8.Jit,ll;h!M OCBeTH

TeJieM sa npe,11;enaMH nyqKa. 



3<pq>eKTHBHOCTL CB8TOBOfl OT.n;aqij onpe.n;eJisrJiacL Ka.K B8JIHqHHa, 

.paBHasr: 

r.n;e . -_f;~- · - nOJIHHfl: CBeTOBOfl TTOTOK ·oT OCB8THTeJISI BUCOTU e 
B CJIOfl, BUpesaHHHit IlJIOnta.n:Kofl T8pMOCTOJI6HKa 

B OKH8 OCB8THT8JISI. 

:/;,. :- __ C_B8TOBOtf IlOTOK OT OTKp1:lTOfl JiaMnH TOt! JJC8 Br:.tCOTLI e .. 
BKpyroBott riosrc BJ:,Ip~3aHHOt! IIJIOnta.n:Kott TepMOCTOJI6HKa 

BOKpyr MMnh!. Pa.n:HYC .. 3TOro nosrca 61m paBeH pacCTOSI

HHD OT HCTOqHHKa·CBeTa .n:o OKHa OCB8THTeJisr. 

HSMepsrJIHr.L aenocpe.n:crBeano Ha onuTe • 

. -IToJiyqeHHUe .3mqeHHSI TaKHM ~6pa30M onpe.n:eJieHHOro K03<pq>H~H8HTa CBeTO

BOfl OT.n;aqH, CBe.n;eHbl B Ta6JIHllY I. 

THn OCBe..; 
THTeJisr 

55% 

Ta6JIHll8 I. 

ITapa60JIHq. 

26% 32% 

HaMH 

JJ,JifJ xapaKTepHCTHKH O,ll;HOpO.D;HOCTH nyqKa Ha .n;aHHOM yqacTKe . 'L_ .. 
6LIJI BBe.n;eH KOS<pq>H~He~T fC OJ.Ju, paBHElfl OTHOW8HHD MHHHMaJILHOll 

i. HHTeHCHBHOCTH K MaKCHMaJILHOfl Ha .n:aHHOM yqacTKe 

0ll8HHBaJiaCL O,Il;HOpO,ItHOCTb nonepeK nyqKa (T.e. no OCH 

pasnHqHQM pacCTOSIHHH OT OCB8THT8JISI. 

} ·na 

i 
i 

. l 
! 
j 
,I 

1 
·l 
.i 
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Tionyqe1iaae pesym,Tafa me.r(eHa B ra.6n.2. 
\ 

Ta6JIHqa 2 

YtraCTOK, Ha KOTOpOM Z = 75% ·noJiaon 
H3Mepsrnac:& .· O)tHOpO,ItHOCT:& IIIHPHHli nyqKa 

~-· 40 80 I20 
nu 

M 
T )( 

RoM6HHHPOBaHHbiff 54% '76% .9I% 
' 

JIHH3OBli}i I9% '.3'.3% '.34% 

IIapa6oJIHqecKHH 55% 65% 8'.3% 

'£_ = :.IOO~ nona·on IIIHPHHl:l 
nyqxa · 

40 80 I20 
' . 

~ 

. _·20% 5'.3% 64% 

, -~ , 

'.3% 3% 'IO% 
. 

I8% 28% .50% 
::~;::' 

Ra a:ron :ra6JIHqbI BH)tHO, qTQ c yBeJIHtfeHHeM ·.pacc:rosrnHsr !OT :·OCBeTH;.. 

:rensr o.naopo.naocr:& nyqxa .nnsr Bcex rnnoB·ocBerHrenen.ynyqmaeTcsr. 

HaHJiyqmee aaaqeHHe o.naopO,ItHOCTH~Y KOM6HHHPOBaHHOrO OCBeT~TeJisr, 

HaHxy.nmee - y JIHHaoBoro. Rpo:Me :roro, cne.nyer OTMeTHT:&, qro,·o.naopo.zt-

. --- :ROCTL<f6c5JID.naercS( 3Ha,qHreJi~ao.~iiyqme.,JtJIR_ - q~a;paJI:&HoiFqa~~lf-'fiy100f"' ~--· -··· 

( i == 75%) no CpaBH8HHD c o.naop~,ltHOCT:&D Ha· BC8t1 IIIHpHHe ·nytfKa. . 

.Hru.m onpe.nensrnac:& peaROCTb rpaHHitli nyqxa )tJISl KOMdHHHPOBaHHoro 

H )tJISI JIHH_30Boro · OCB8THT8JIH • RoaifxpHqHeHT P83KOCTH .· onpe,neJisrJicsr, KaK 

cpe,ltHHH rpa,ltH8HT It~8HHH HHT8HCHBHOCTH B o6nacux C Kp8.8B .. nytfKa 

COCTaBJIHDDtHX 25% Been IIIHpHHli nyqxa. 

~f .. 

.....,ij 
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rronyqeHHHe 3HaqeHHH ~JIH .pa3JIHqHHX OCBeTHTenelf H pa3JIHttHl:lX 

cetteHHlf nyqm npH.13e~eHH B Ta6n.J. 

THn KoM6HHHPOBaHHhtlf JIHII30Bhttt OCB. -

PacCTO.IIHHe 
. 

Ol' naun 40 80 I20 40 80 I20 
X CM. 

K pe3k.. 200 62,? . 25 ~56 57 6,2 

. 

TaK KaK mHpHHa · ny_qm y OCBe1'HT8JIH napa60JIHqec1wro THna. H8CKOJI1,KO. 
. . 

mHpe, TO KOJIHtteCTB8HHOe · cpaBH8HHe ~JIH :noro THna OCB8THTeJISI He 6uno 

. npoBe~eHO • Ho MO!:HO YTB8PJ~~Tl>, ttTO p83KOCT1, rpaHHitht y napa6~JIHtt8CKOro 

·OCB8THT8JIH, He nyqme .tteM y JIHH30BOro HJIH KOM6HHHPOBaHHOro OCBeTHTeJiet:t. 

TionytteHRhte 3H8.tt8HH.ll pe3KOCTH uoryT 6un H8CKOJI1,KO ynyttmeHht 

l>C1'HpOBKOtt onTHt18CKOt1 CHC'f8Ul:l OCBeTHTeJielf H npHueH8HH8U mxopoK, HO 

061:lttHO 3TO MOGO CA8JiaT1, TOJI!,KO 3a cqex yxy~W8HHR·O~HOpO~HOCTH 

nyttm. 

· · - ·-ne- "ltettee-. :Ba~imott- ·Be-nJtt11t11o1t·-xa-pa-KTeJ)H3YJOll{ett· ucne!'Jt'rEfJI:6 ,· ·:cnnrste:T-crsr··

K03<M'?mtHeHT ~OHa K, 'f' , · paBHhttt 01'HOW8HHIO HHT8HCHBHOCTH .!pOHa Ha rpa'nfnte 

liY4Ka.K MaKCHMaJil,HOtt HHT8HCHBHOCTH B nyttK8 (B,%). 3xa B8JIHttHHa•onpe,ize

JIRJiac1, ~JI.II KaJr,ItOro THna OCB8THT8Jielf B cetteHHH nyqm, 01'C1'0SI~eM Ha 

40 'cy OT naunu • IIonyqeHHht8 3Hatt8HHR CB8~8Hl:l B Ta6n·~4. 
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T a 6 n H _rt a 4 

-
. 

THn OCBe-
T·HTemt l{OM6HHHpOBaHHbllt JIHH30Bbltt · IIapa601mqec1mti 

K,cp · ~- == 4oc.,w . I7</i· . 2,5%··· '• 20% 

MaJiaJI ·BeJIMQH~a q>OHa BblrO,ItHO OTJIHqaeT JIHH30Bbltl OCBeTHT8JI1:, OT 

OCTaJil>HHX TH□OB OCBeTHTeJiett. 

XO.It na,IteHH.fI -tHHT8HCHBHOCTM CBeTa B nytiKe C paCCTOSIIIHeM OT 

OCB8TMT8JIJI npe,ItCTaBJieH Ha rpa.cpHKe (p11c· • 7), 113 KOToporo BH,ItHO, 
'- . . . " ' 

QTO na,IteHHe HHTeHCHBHOCTH ripH6nmmeTCJI K mrnettHOMY JIHIDl:,, HaQHHaJI 

C paCCTOSIHHst .30'."950 CM OT OCBeTHTeJisr. TaKHM o6pa30M, HMeeT CMUCJI 

pacnonarau OCB8THT8JI1:, Ha ,3TOM paCCTOstHHH OT pa6oqetf 30Hbl KaMepu, 

eCJIH, KOHetmo, HeT H8,ItOCTaTKa B KOJlHQ8CTB8 CBeTa. 

CpaBHHT8JI1:,HUe H3MepeHHJI nOKa3ami, .\ITO Ha1rnyqnm:e pesynl>TaTU no 

.aqxpeKTHBHQCTH H O,ItHOpO,ItHOCTH nonyqeHU )l;Jist KOM6HHHpOBaHHOro OCB8TH-

. TeJist. R l!HCJIY H8,ItOCTaTKOB KOM6HHHpOBaHHOfO OCB8THT8Jist CJie.n;yeT 0THeCTH · 

6on1:,mot1 cpoH 3a rpamniaMH ny~Ka H CJIOJltHOCTl:, DC'.J;HPOBKH H 1rnrOTOBJI8HHst 

. E>CB8TH'.l'8JIJI 3Toro THna. JT,JIJI JlHH30BOro O_CB8THT8Jist ·xapaKTepHa pe3Kast 

.rpaHHna nyqKa, Ma.JIUU q>OH, HO H8,ItOCTaTOQHa!I O,ItHOpO,ItHOCTl:,. Tiapa60JIH-

qecKHf;t OCB8THTen1:,, H8CMOTPJI Ha xy.n;ue onTHlleCKHe no~3aTeJIH, npocT 

KOHCTPYKTHBHO H B Hanamce. 

HaKOHen, TpeTHi! napaueTp, no KOTOpouy IlpOH3BO,ItHJIOC1:, cpaBHeHHe 

3THX CHCTeM - STO ypoBeHl:, q>OHa, onpe,zteJIJI8Mbl~ )taK OTHOmeHHe HHT8HCHB-

... 
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nocrH • paccesrnHoro cBeTa ("sacBeroit") ·na rpa.HHtte nyqxa 1t Ma1tcHua.J11,non 

HH1'8HCHBHOC1'H B nyqKe. 

Ha paccroJIHHH 40 CM OT JiaMm.l ypoB·enL <I>oaa COC1'8.BJlJIJl B KOM6HHH

poBaHHOU OCB81'H1'eJie .1_ , B JlHH30BOM _j_ H B napa60JIHqeCKOM - .1_ -
· . 6· . 40 · ·. 5 

or HH1'8HCHBHOC1'H nyqxa. TaKHY o6pasoM, BH)tHO, qro B JIHHSOBOM OCBerH-

reJie ypOB8HI, 4'0Ha Ha rpaHHqe nyqxa cymecrBeHHO M8HLme, qe:u B KOl{6HHH

poBaHHOM H napa60,mqec1tou. 

B saKnnqeHHe MOEHO cxasarL, tITO Haunyqmue pesyJILraTH no_ srI>cI>ex

rHnHocrH HCDOJIL30BaHHJI CB8TOBOro nOTOKa JI&ID~H DO HRreHCHBHOC!X 

,1taer KOM6HHHpOBaHHHU OCB81'H1'8JIL. He~ocraru - 60JIL

mon !J)on Ha rpa.HHit8 nyqxa H CJIODOCTL H3r01'0BJI8HHJI H DC1'HPOBRH CHC1'8MH.· 

J!HH30BliU OCB_8T~1'8JIL. ,ltaer )tOBOJILHO xopomyn rpa.HHitY nyqxa H H8.3Ha

qffT8JII,HHlt ~OH Ha ero rpaHH~e. K_aeiecTaTE8.II HyxHO 01'H8CTH ua.nyn 
mHpirny rtyqrta, tI1'0 npHBO,ItH1' K TOMY, qro Ha rny60KHX Ka.Mepax npHXO)tH?CSI 

npHM8HJI1'L 

nyqxa. 

C)tB08HHUe OCB81'HT8JlH, qro npHBO)tH1' K nnoxon O)tHOpO)tHOCTH 

Ha1touen, napa60JIHqecKHJ:1 ocnerHre111, no,1t1tynaer npocroron HsroroBJie

HHa H npoCTOTOHI HaJiaJtKH. 

JI H r e p a T y p a 

l.C.Ballario, M.Bennentano, B.Brun.elli,.A..ne Marko 
Rey. Soi. l•stf• 2,,99 (1954) · . 

2.B.S.Lofgrea,E.P.Ne;r, 7.0ppeaheiJller 
. ReY.So:1.l••t~. · · I9,, 271 (19,4-8) 
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JlHH30BHn OCB8THT8~L. 
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PycHHOB M.M. (IDITMO). 

B KOM6HHHpOBaHHOM OCB8THTene na,D;aeT JIM MHT8HCHBHOCTJ., 

npH CHHTHH JIHH3H? 

EJIHce~B. 

EcJIH y6pan JIHH3Y, HHT8HCHBHOCT1., 3J{atlHTen:E,HO He CHHltaeTCH. 

Yxy,JtmaeTCH O.D;HOpO.D;HOCTJ., nyt1Ka H napaJIJI8JI1.,HOCT1., nytien, TaK KaK 

6es mrnsht CBeT OT JiaMnH H)t8? paCXO)tHlltHMCH nyt1KOM •. 

PycHHOB tt.M. 

Ra.Koe q>OKYCH08 pacCTOHHHe 6UJIO y napa6oJI B ne-pBOM H TpeneM 

OCB8THT8 ne? · 

EJm-O&&B. 

nnn·napa6OJIHtl8CKOro OCB8THT8JIS,P = 200 mi:, ,JtJIH KOM6HHHpOBaHHoro 

- HeCKOJibKO, caHTHM8TpOB. 'POKYCHOe ·paccTOHH~e JIHH3ll ;:c. 50 1m. -

Ilpoqi. qaH ('P.H. AH KHP) • 

. l\8.KHM o6pa.30'1..{ BU H3MepH~H HHT8HCHBHOCT1., nyt1Ka H notieMy He 

HCnOJib3OBaJIH ~OT03JI8M8HT? 

EmrneeB. 

HHT8HCH'J3HOCTb H3Mepsrnac:& C 'fiOMOlltbD Tepuocron61rna. Ilepe,D; HatlaJIOM 

:non pa6OTH MU cpaBmrna~ H8CKOJI:&KO ,JtaTtraKOB- (porO3JI8M8HT, :repMo·

CTOJI6HK; 3THMH ,JtaTtlHKaMH H3MepHJIOCJ, cna,D;aHHa HHT8HCHBHOCTH B 3aBH-
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CVIUOCTH OT• paccTomms:r OT OTKPhlTOtt, HHtleM He :mpa1mpoBaHHOtl UHJIHH.I(pH

lJSCKO!l JiaMrUJ .n;mrnoti e • BUlJHCJIRJIOCI, TeopeTHlJeCKOe 3HalJeHHe xo.n;a 

cna.naHHR HHTSHCHBHOCTH •· Ham.reHI,IIlHe OTKJIOHemrn OT TeopeTtttJeCKoro 

3HalJeHHR .naeT TepMOCTOJidHK. 

~OT03JieMeHT npH TaKHX dOJil>IIlHX 3HalJeHHRX 3HeprHH"BCnllfilKH .n;aeT 

HaCHl!leHHe. A HaM ~OTSJIOCI, npoMepHTI, pacnpe.neJieHH8 HHT8HCHBHOCTH B 

padotJHX YCJIOBHSIX, IlO3TOMY :Ubl· HCilOJII,3OBaJm TepMOCTOJidHK. 

THdOp reMemVI (BeHrP.HSI). 

BI,! _He npodoBaJIH B napadOJIHlJ9CKOU OCD9.THTeJie CTaBHTI, nepe,n 

nauno~ UHJlHH.I(pHqecKyD oqea1, Y3KYD J1HH3Y, He WHpe .nuaue:rpa 

JiaMnll? 3TO TI03BOJIHT HCTIOJII,30BaTl> Beel> "npocTpancTBeHHhl!t yron. 

EJIHceeB. 

3:roro MR He npoc50BflJIH. Ho npoc:rpaHCTB6HHJ,lW yroJI HCITOJII>3Y8TCR 

H 3.nec1,, TaK KaK Bnepe.I(H naMny s~puBaeT nHnHH.n;pHqecKoe 3epKaJio,. 

oTpalta.IOl!lee cBeT Ha napac5ony. YcTaHOBKY uaneH1>Kotf UHJIHH,npMt.JecKott 

JIMH3hl ocymecTBMTI, OlJeHI, TPYAHO; B,I(Oc5aBOK OHa 6y,neT .n;aBaTI, 

nytJoit don1,mott HHTeHcMDHOcTH H3-3a 6on1,moro yrna oxBaTa'. rpydo 
. . . 

roBop.FI, JIHH3a dy,neT ·cBeTHTl>C.FI Ha Odl!leM qJOHe nyt.JKa. ·. 

Bonpoc c MecTa. 

' .flBJ188TCSi JIM mra3MS. npo3palJHO!l? EcJiH OHa 

He npo3paqaas:r, TO· CMhlCJI 3a,I(Hero UHJIMH,npa B KOMdHHHPOBaHHOM OCBeTVI-_ . . 

Tene· npona,naeT,.H era Ha.no BHdpocHTl>. fl npodoBan H He ·nonyt.JHJI 

don1,moll ~SHMUbI C UHJIHH.I(pOM H de3 QHmrn,npa. 

Bonpoc K MapmaKy - nna3Ma CBeTHTC.FI no BCeMy Od'l>eMy HJIH CB_eTHTCSI. TOJILKO 

llOB8pXHOCTHHn CJIO!l? 
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1fapmaK - (:rneKTpoJiaunoBhltt. 3aBo.n;). I 
I 

ITJia3Ma He COBCeM npo3pa1rnasr • M!,! ~3MepsrJIH CHJIY CBeTa" OT .n:11acppar-
. ' . 

MHpOBaHHOro yqacrna JiaM!Jhl B 3aBHCHMOCTH OT yrJia Mex.n;y HOpMaJII,PJ · 
I • 

K noBepXHOCTH H HanpaBJieHHeM Ha TepMOtrneueHT. ECJIH· 6bl H3JiyllaTeJII,' 

6uJI noBepxHocTHhlt1, .n;omiteH 6h!JI 6~ noJiyllHTl>CJI KOCHHYCHhltt. 38.KOH. 

ITpu 061,eMHOM H3Jiyt1aTene saKoH. nonyt1aeTcsr .n;pyron. B pesym,TaTe · 
•, ... 

• I 
H3MepeHHt1 llOJiylleHa saBHCHMOCTI:,, HaXO)lSU!laRCR r.n:e-To Mex.ny. 3THMH 

• ' I 

.D:BYM.II 3aKOHaJ.m, llPHll8M OTKJIOHeHHe OT KOC1rnyca oqeHI:, CHJII:,HO saBHCHT 

OT rpa.n;H0HTa, nOTOMY llTO lleM Bblllle, TeMnepaTypa llJia3l,m, Teu OHa 6oJiee 

npo3paqua. Y.n:anOCI:, ycTaHOBHTI:, KaKYD-TQ 3aKOHOMepHOCTl> saBHCHMOCTH 

npo3pallHOCTH nna3Mhl OT HanpsrxeHH.II Ha JiaMne. 

,Un.FI naun uanux .n;uauerpoB (- 6 MM) rpa.n:uenru MaJihl, Bcero 20-30 

BOJil>T/CM~ HiM0'1CHO cqurau, nnasuy .. npaKTHtleCKH npo3pattHott. ,nJI.II 60JI1,IllHX 

'rpa.n;HeHTOB_nop.FI.n;Ka HeCKOJII:,KHX COTeH BOJil>T/CM nnasMa np~KTHtteCKH 

ttenpospattna. 

Eamceen. 

OTBellaIO na nepB.uit nonpoc. UH HsMep.FIJIH UHTeHCHBHOCTI:, :I, CBeTa 

OT OTKphITOt1 JiaMnH. 3aTeM C3a.itH ·nm.mu CTaBHJIC.II UHJIHH)(p H H3Mep.11nac1, 
-I ./-2, 

HHTeHCHBHOCTI:, Jii.J • 0THOW8HHe y; ~ .. ,r~-5' - 2, T .e; na6mo.n:anoc1, 

snat1HTeJILHoe ynyttruenae • 

. Bonpoc o Meora. 

He nyqme JIH BM8CTO 3a.n;aero UHJIHH.n;pa B KOM6HHHPOBaHHOM OCB8THTeJie 

llOCTaBHTI:, q>OJII:,ry, Henocpe.n:cTB0HHO npHnera10111y10 K JiaMne'l 

Eimceen. 

fl ae ·npo6oBan 3Toro .n;enan. Ho une KallteTc.FI, qro H3-3a 60JI1,mon · 

KPHBH3Hhl MaJieHI:,Koro. UHJIHH,D;~ H8TOllHOCTH npH. H3rOTOBJI8HHH uumrn,npa 
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dy)J.y'X CKa3h!B8TbCSI CHJII,Hee. B)J.odaBOK, TaKoit ltHJIHH)J.p Ha)J.O oqem, 

TQqHo ycTaHaBJIHBaTI,' TaK KaK• )J.OCTaTO\IHO HedoJu,mnx CMe11temttl H 

qacTL napadonu dy)J.eT akpaH'lipoBaHa. 

Bonpoc c MecTa. 

B K8.KOtl CTeneHH conocTaBJieHHe 3THX Tpex OCBeTHTenen SIBJISieTCSI 

0)J.H03HaqHhIM, T .e • napaMeTpl:l, xapaKT8pH3YIO~He OCBeTHTeJIH,SIBJISIXJTCSI · 

OTITHMaJil,Hl:l).IH, HJIH xe cnyqaltmn-m, H MOJitHO, nanp1rnep, H3MeHHTJ, !pOKYC 

napadonu H nonyqHTL nyqm11e napaMeTpu? 

Eirnceern. 

PacqeT OCBeTHTeJietl npOBO)J.HJICSI no cpopMyJiaM,. np1rne)J.eHHblM 

B JIHTepaType. Bee Tpl'l OCBeTHTeiISI dl:lJil'l c,neJiaHU TaK, \ITOdH TIOJIY\ll'lTb 

nyqo1t' CBeTa IlPHMepHO B 20 CM mHpl'lirn. 3THM doiiee, l'lJil'l MeHee ; 0)J.H03Ha\lHO. 

onpe)J.eJisnoTCSI <pOKYCHHe paocTOSIHl'lSI • A ·B nponeooe HaoTpbtiKl'l TIO)J.C5Mpa

JIHCL HaHdonee ODTHMaJibHYe YOJIOBHSI )J.JIH Kal!C)J.Oro OOBeTHTeJin, npH\leM 

nyqo:s: )J.onro 100THpoBaJIH, 11po1rnpsin'li H T .n. - - . . .. _· ... ,· 

B npl'lB8)J.8HHl:l)C xa.paKTepHOTHKaX nyqKQB H8KOTO_pHe l'l3 HHX MoryT 

dun ynyqmeHH 3a cqeT yxy)J.memrn )J.pyr1tx, llanpm.rnp, MOl!CHO ynyqmHn 

rpaHHnY nyqKa 3a oqeT O)J.HOpO)J.HOOTH l'l r.n •. 

Te nyqKH, KOTOpue SI npHBO~HJI, MH OtiHTaeM HaHdoJiee TIO)J.XO)J.SI~l'lMH 

)J.JISI' OOBe~eHHSI KOHKpeTHOM, 38.)J.aHHOM Ka.Mephl. 

B-onpoo o MeoTa • 

Jia1.ma dHJia Boer~a O)J.Ha H. Ta xe HJil'l M8HSIJiaOL? 

. B. E.EJIHoeeB •. 

. :JiaMna dmra Boer)J.a O)J.Ha H Ta :re • 

......... 
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Bonpoc c MecTa. 

EimceeB. 

Tenepi, oTH0CHTeJ11,Ho ytJeTa mHpmrn cBeTsuqetlcst qacTH. Y aac 

pa6oTa cTaBHJlacL TaKHM o6pasoM: HY~Ho ·6uno Bu6paT1, .ItJIR xauepu 

JIIDdott no,ItX0,ItSI~Hil 0CBeTHTeni,. EcTeCTBeHHO, npH HCnliTaHHH. Bcex 
. '< ·.·,, '. 

Tpex 0CBeTHTeneil, Jlru.uIJ,t 11 peli!:HM HX pad0TLI dpaJ1HCI, H,It8HTH,tJHlie • 

. Mli He HCCJle,It0BaJIH, KaK dy.11:eT MeHSITI,CSI KaqecTB0 nytJKa Ha oiaon CHC-. 
' - . ,, . ' ,, '.' , ' 

TeMe B' 3aBHC_HMO_CTH OT mHpHHll CB~TSI~eroca CTBOJia Jiaunu. 

C M8CTa. 
:-: '. "i (,,' ,': ,' 

IIpoqieccop Jia.H ro-tteH· xotteT cnpocwn, KaK0Ba nrnpHHa cBeToBo.rO: ,, 

B.E.EmrneeB •. 

T.e. ,ItHaMeTp Jla:t,mu? ;.. OH paneH .7.MM. 

Bonpoc. 

IlpOBO.ItHJIH .JIH BU T~l°KHe H3MepeHlrn: KaK BJIHSieT. ~a pe3Ko'CTl:, 

na.neH~SI rpaHHUli nyttKa rtOM81lt8HHe .D:Haq>parMbt nepneH.ItHKYJISIP.!10 _? fl HM8IO_ 
• • • ' • •· ',. ' • C .• " 

B. B.EnHceeB •. 

TaKHe H3M8pemrn ·.11:eJiaJIHC:&; B ttaCTH0CTH, .It1ISI n~pa60JIHtt8CKOro 

OCB8THTCJISI. 
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Mil ~J.UITHpon'anH cpJiaHen Ka.Mapa H 3aMepstJIH HHT8HCHBHOCT!, 

nocne cpnaHna. · 

PesynuaT:bl 3HaQHT8Jl:&HO YJIYllWHJIHC:&. Ococ5eHHO · yJiyttiriHJiaC:&. pe3KOCT!, 

rpaHHUI,I. KpoMe Toro, c·TaBHJIHCE, mropKH nepe.n: OCB8THreire:u> Ha paccTo.a:-
. . ' . 

HHH I-2 c:u. .I{mrna HX 9 CM. Ho HX B_.llliUIHHe OKa3aJ!OC:b OTpHqareJI:&HbI:U: 

OHH O'll8HE, CHJI:&HO yxy.n:ma11r 0,l{HO~O,ll;HOCT:& nyqlta H CHJI:&HO CHHJJtaDT. ero HH

T8HCHBHOCT:&. 

Bopo6:&eB (JIB~·qnHH). 

BepTHitaJI~Hble mtopKH BH He 'cxaBUJIH? 
,· 

B.E.EnHceeB. 

Bor ce ~eHHe naMnll. - A mTOpI<:H CTOSIT ·BepTHKaJl:&HO. 

Bopo6:&eB. (JIB3 OHHH) •. 

fl HM8D B BH,ll;Y IlJIOCKH8 WTOpKH, nepneH,l{HKYJistpHbI8 OCH JlaMIIll. Mae 

H3B8CTHO, QTO B ~HAH"e 3Ta pa6oxa CTaBHJlaC:&. To xe cauoe Mil 

npo,11;enanH y ce6st. Mil pa.36HJIH BCD ,ll;JIHHY nau:m'.\l na 1moro yqacTKOB 
- ' , ' , • ~ • " . , ' I : '. ' ' . ' ' . . . 

H IIOCTaBHJIH·nepneH.n;HKYJIIIPHil8 mTOpKH qepes 4 MM ,11;pyr OT .n;pyra. H . . , ,,,, 
, .. ~ ' 

TaK KaK I.(HJIHH.ItPHtf8C~SI· onTHKa qJOKYCHpyeT TOJl:&KO .B O.I(HOM HanpaBJl8HHH, 

TO TaKHMH WTOPKaMH .Mil yueH:&DraJIH 60KOBil8 nytrH Ii! nonytiaJIH. · 60JI:&me. 
' . 

cxo.n:~mHXCSI nytrKOB H M8HLme pacxo,11;stmHXCst •. 

fl ,ll;YJ.{aD~ qro TaKHM o6pa.30M MOJJtHO nonytraTL 6onee O,ll;HOpO,ll;Hil8 

nytrKH. 

~e,11;opoB (~RAH)~' 

Bu np;B8JIH KpHBI,t8 cna'..ne.HHSI HHT8HCHBHOCTH -~'Jlst Tpex OCB8THT8JI8t1. 

Ho Bil IIOKa3anH,. q_ro B JIHH30BOM OCB8THT8Jl8 y Bae ,ll;B8 naMIIll •. Ka.K 

xe MOltHO ~paBHHBan? 
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.B.E.EJIHC88B. 

5I cpaBHHBaJI TOJII,KO XO,D;."AcBeTOBoll BUXO,ll;_ cooTBeTcTBeHHO 

nepecqHTHBaJica Ha ,ll;Be JiaMnu. 

, 
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I{ BOTIPOCAM O OOTOrPA~I1POBAIIHI1 H OCBEl1(EH11H CJTE]!OD 

C B KAMEPAX BHJILCOHA 

E.A.JiapHKOB 

(3aBO)t .<PH3npHdou . ) 

· I• OTIIOClf'.reJIJ,JIQe OTB_epcTHe H Mac111Ta6 H306pa:m:eHHSI 

B JIHTepaType O_K~M~pax BHJI:bCOHa (cM:H.]ac rynTa H c.rom 

"KaMepa BHJI:bCOHa Hee npHMeHeHHe B q>H3HKe" I947 r., CTp.53 + 57-; 

.n:m:.BHJI:bCOH "KaMepa BHJI:bCOHa '!: I954 r. CTp. 70+ 7J)noKa3a1:10_, KaK MOJ!t8T 

6un Hail,IteHa rJiy61rna <poTorpa.q>HJ)OB·a~HSI ~ t no OTHOCHT8JI:bHOllY 
. . 2a. · 

OTBepc~HIO . T H MacmTa6y H306pa:m:eHHR .fi • 0.ztHaKo, Tru.{ He 

no)ttJ9pKHYTO'. tJTO 3TH )tBe BeJIHtJHHH B3aHMOCBR3ami H cm.m )tOJIJ!CHil 

6Hn . o.npe.zteJieHH KliK cpyHKI.lHH 3a,ItaHHOtt r Jiy61mu .6 t rrpocTpancTBa 

Ka.Mepbl H ,11;pyrHX noCTOSIHHI:lX. 

TIOJIHl:ltt OTBeT Ha 3TH BOITpOCI:l MOJICHO ITOJiyqHT:b, ecJIH BOCITOJI:b30BaT:bCSI

peJieeBCKHMH pe3yJI:bTaTa~H )tHqxppaKqHOHHOll TeOpHH O npocTpaHCTBeHHOll 

CTPYKType H306paJB:eH.i.rn H yqecn, qTQ oc5T>eKTl:l qJOTOrpacpHpon_aHHR -

KalTJIH Tyuaaa Ha Tpexax · - MaJII:l, H nonepetJHI:le pacmepu HX .CBHMKOB 

B OCHOBHOM onpe,11;eJIRFJTCR He I"eOMeTpHtieCKOll, a ,D;HqxppaKI.lHOHHOlt onTHKOli • 
' ,. t. I 

Cor JI8.CHO 3TO.il TeopHH CB8IJIBtaJICSJ reoMeTpHtteCKaJI . TOtJKa H.zteaJI:bHhlM 
. . 

!pOTOO~'E>eKTHBOM, -OCB06ox,n;eHH!iIM OT Bcex ac5eppaI.lidt, H306paxaeTCJI 

.... 
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B r1me~OKam,aon nnocxocTH (nnocxocT1> H3oc5paxeautt, onpe,ItengeMaH. no 
·. 

3aKoHau reoMeTpuqecxon onTHKH) B BH,1te.qeaTpaJI1>Horo ap1toro Rpy:m:xa, 

OKpyxeHHoro qepe,1tyJ011tHMMCJI 1'8MHWH H CB81'JII:WH KOJll>!laMH c.B03paCl'~!)

lltHMH pa,ItHycaMH Z.c. , KOl'Qpue Moryl' c5un BI,IqHCJI8HI,l no·H3B8Cl'HOft 

cpopMyne: 

(I) 

- qucnoBott KO3tpq,HttHeHT • .nna ~eHTpan1,aoro JipKoro 

Kpy:m:Ka OH paB8H 3,83; 

nJIOCKOCl'H BUXO,ItHOro 3paqRa oc5~eKl'HBa 

. ) , - ,Itmma B~JIHU. cBe~a ; ..... 

f,-::: ( J. +fa)·! - pacCl'OJIHH8 01' 

· . ,ItO nJIOCKOCl'H. H3oc5paxemdt,; 

d' . - Pa.itHYC BUXO.ItHoro 3paqxa. ·OH ~ea 3aMeTaoH omHc5xH Moxer 6ur» 

npHBJil' paBHlll[ Q - P.a.IlHYCY BXO,ItHoro 3patIXa, f .. - cpoxycHcie 

pacCl'OJIHHe oO~eKl'HBa. 

B It~Hl'paJil>HOM srpKOM KpyxKe cocpe)tOl'Oqeao OKOJIO 84%-Bcen 

CB81'OBOtt 3HeprHH, a IlOl'OMY Hl{8HHO OH H ,ltOJIJr8H paccuarpHBal'l>CJI RaK 
- . . . . . 

H306pa:at8HH8 CB8?JI.1It81tCJJ roqIW. !Ionepeqaue pa.3:Mepu ero uory:r c5Ul'1> 

onpe,1teneau ,ItHaMeTpou r;/n, !lBH:rpan1,aoro .11pxoro Kpyxxa, .itJIJI Kol'oporo 

Ha OCHOBaHHH (I) c5y~e.M HM8l'l>: 

.. 
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. O,l{H0ll HS 0CH0BHblX xapaKTepHCTHK cpoxorpa<plftleCKOtf ITJieHICH HBnHeTCH ee 

paapemaID~aH cnoco6HOCTL, T.e. HaHMeHLmee paCCTOHHHe Ae1 

Ha Hen, 

Ha KOTOPOM nneHKa e~e He CJIHBaer B O,ltHO .ztBa pa3JIHqHl,IX xoqeqHl,IX 

H306pallteHHH. 3TO paCCTOHHH8 3a:ztaeTCH qHCJIOM f He CJIHBaID~HXCR 

qepHux H 6enux JIHHHtt; pacno11ollteHHUX Ha o.ztHOM MHJIJIHMerpe. 5IcHo, qro 

~~H no11yqeHHR KaqecTBeHHHX CHHMKOB OT)t81ILHUX :rreneJIL TyYaHa, .ztHq,q>pa~

~HOHHHfr .ztHaMerp dn. · ·. nnrHa - H3o6paxeHHH .ztOJIJ1teH 6un MeHLme 

Ae'= J- . , T.e. He06XO,ltHMO HMeTL 

fi44). (i+j?J) ! ::: 4 
,::, A. I(, f .IV 

HJIH 

~::2, 44KH,JV A (i 4-fi) ........ . (2) 

3.zt8CL f· C 
JIHHHRX 

MM J 

/{,,i, - Koaq,qiH~HeHT Ha.ztelltHOCTH no nneHKe, xoropun .ztonxeH 6un 6011i.me I, 

H, oqeBH,ltHO, ero CJie,Ityer 6pan paBHhIM ,l{ByY. 

Pe11eencKoe. pememre, now1.40 roro, y:rre3unaer, qro npe.ztcTaB11ReT 

codon· H306pallteHH8 B~OnL OilTHqeCKOll OCH, B .Henocpe.ztCTBeHHOtt 6JIH30CTH 

OT rHnep~OKaJILHOti I[JIOCKOCTH, Ha HeROTOpOM OTHOCHT81ILHO He60JILWOM 

paCCTORHH~ d~ 1 OT Hee. OcBe~eHHOCTL E ~eHTpaJILHOro RpKoro 

nRTHa .ItHa.MeTpa dn, B TOtlKaX B.ItOJIL. onTHt1ecKon OCH B aaBHCHMOCTH 
. I 

OT 4 t . BhlpaJitaeTCH COOTHomeHHeM: 

. £ = 4-Eo 
r•• .t,£ .. 11.n. a, 

pa. . . ... ... .. - ... . . . . . (3) 
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r.n;e 

(4) 

£0 - ocBemeHHOCTL B r11nepcpoKaJILHon nJiocxocTH. EcJIH npHHSITL 

E
0

=IOO, To no cpopMyJie (3) .n;mr dJIH3Jiemm11x ToqeK, 3a,n;aHHux qepe3 

nocpe,n;cTBO P, noJiyqaIOTcsr cJie,n;y10m1te pe3yJILTaThl: 

qr :Ji' l3!k qi' 
5'], 3<Jr ?I 2# .J"5J 3g;> 7~ 4-g( p - -0 4 ,2 4 4 Q 4 2 2 

E IOO 95 BI 62 4I 22 9 2 0 3 5 2 0 

Jf3 TadJIHUiil BH,!(HO, qTO ,n;o 3Haqemill P = ~ ocBemeHHOCTL E M8HSI8TCSI 

co cpaBHHT8JILHO MaJioit .HHTeHCHBHOCTLIO H lla,Itaet HeMHorm.r dOJILille , ll8M 

HanoJIOBHHy. CYMMapnasr OCB81lt8HHOCTL 3a rpaHHQetl ::p :±?ot1eHL dh!CTPO 

OCJiadeBaeT H yxe MOJ!\eT onpe,n;eJISITLCSI no 3aKOHaM reoMeTpHlleCKOtl 

onTHKH • Kpoue Toro, .,ItO -fpa.HHU p = ::!: r no ode CT~pom,r OT r11nepcpo1mJIL-

HOll nJIOCKOC~H )tHq>cppaKQMOHHOe H30dpaxeHH0 B)tOJIL OilTHlleCKOtl OCH B 

OCHOBHOM npo.n;om.taeT coxpaHSITL CBOH none:petrnue pa3M8pbl npHdJIH3HT8JILHO 

IlOCTOSIHHblMH M paBHblMM U8HTpa1ILHOMY fISITHY B rimepcpOKaJILHOil fIJIOCKOCTM • 

3a rpaHlfUaMH .± 57' nonepet1Hlile pa.3Mepu H3odpaxeHHsr dlilctpo pacnJiu-

BaIOTC.FI • CJie,n;OBa T8JILHO, HHTepBaJI +-!ft, o, - y;', yKa3UBaeT KaK pa3 

'.i:e MeCTa OKOJIO rHnepcpOKaJILHOtl IIJIOCKOCTH,- B KOTOplilX B03)t8%1CTBHe 

Ha CBeToqyBCTBHTSJILHYJO ITJieHKY dy.n;eT HaHdOJiee HHT8HCHBHHM M MaJIO 

3a~HCSilltHM OT KOHKpeTHoro 3HaqeHM.II Ll f' 
II3 Bb!paxeHH.II (4) ,!(JIR yKa3aHHblX rpa.HMU ±. q, , HCilOJIL3YSI 

illHPOKOM3B8CTHbl0 JOOTH01118HHSI reoMeTpnqecxon onTilKH, npn IlOIIOIJlH HeCJIOl:t

Hb!X aJiredpanqecKMX Bb!KJia)tOK Hetpy.ztHO nepeliTH OT rJiyd1rn ± Ll { / 
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B npocTpa.HCTBe H3oc5paxemi:n K conpRliteHHolt HM cyi.mapHoit rJiyc5mie 4 { 

B npocTpa.HcTBe npe.zrueTOB M noJiy'CIHTl, CJIMYR'.llllYR'.l; ,ltOCTaTO'CIHO TO'CIHYIO 

,l{JIR npa.KTHKM, M3BeCTHyP) cpopMyJiy: 

4 7 ~ 8;1 (i•:J'(L )R 
fa . .20- ... (5) 

TioJiyqeHHI:le COOTHomeHHR {2) H (5) CJie,1tyeT paCCMaTp:trnan Ka.K ClrnTeMy 
. 2 

.itBYX ypaBHemrit c HeHsBecrHmm fa H la_ . Pememre 11x 

.itJIH Macmrada 11so6paxeH11R _;3 .itaeT: 

J., :16 

fi = '. K,¥' /(l Ll. { (6) 

20-
H ,l{JIR OTHOCHTeJILHOro OTBepCTMH T no Jiy.qaeM: 

3/= ,.. 2, 4 4 k.,,. f j -1c 2V q-
3,1tec1, BTopo:ti 'CIJieH npeHec5pemrno MaJI no cpaBHeHHIO c nepBhlM H noToMy . 
,l{JIR pac'CleTOB MOl!tHO HaTIHCar1,· 

2 . . ·. . t "'2.44 k.,,,,.f ;( _ 

~OPMYJII:l (6) H (7) MOryr 6UTI, YTIPO!lleHI:l, eCJIH nOJIOl!tMTI, 

J{,_,v- = 2 , ) = 0,0005 MM .(5000 A0 ), TOr,lta _ 

~{).,-- ·£ r~ 400 
H 

fa ?::, 
+ 25,0 

fiq 

(7) 

(7I) 

(6I) 

..... 
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TaKlU.!' oc5pa3bM qiopM'y1m. (6)· H (7) /(6I) H (7I)/ n03BOJIJUOT no HMeIOme-

MYCSI' 3Haqe~mo t1J ,- .r,~y6Hrhl )~¥epo1, 'npH B;6pamtoli nJieHKe f , 

H .ocnellleHHH ) . ~Ka~Eln · TaKHe: j3 ·H . T , npH xoxopo1x 

C Ha,IJ;eXHOCTI,B) ,K.,v . 6y,IJ;~T TIOJIY,l!8HO paspememre C,HHMKOB CB8TSIIItHXCSI 

xaneJI:& Ha Tpexax npoJieTei:lmHX qacTm~. 
• ''. ~f • ~ ' 

IT. OcnemeHHOCTl, qJOTorpacpHqecrrnroi npocT:pa.HCTBa H MOntHOCT:& 

ttMnYJIJ:,CHhIX JiaMn 

0603HaqHM qep~3 e,o ·.KOJIHtl8CTBO CB8TOBOlt :meprHH, · Da,Jta1111tet1 

Ha.e,IJ;HHHilY !pOTOrpaq>Hpyeilon nonepxHOCTH B cpe,ItHelt qacTH Ka.M8pbl.3a 

O)tHy,Bcn~mKy.JiaJ.m~: Tor;a· H~ K~fiJIIO )tH~MeTpoM' cl!CaJ,j1: yna,IJ;eT CJI8,ll;Y!Ollt88 
. . . , ·• _.. ' .. ' ·,. . . ' '' ',: . ~ . . ' . ,, . 

KOJIH\18CTBO c.BeTOBOlt_ ·a~eprHH ( CB8TOCYMJ.{a Kamm): 
-, ""'. ,., 

Q = C Cr).-l/COC,N/ . ; . . . . . 
·. o, . 4 . (~) 

ITpHHHMaeM,. tlTO·KOJIHtl8CTBO,CBera,G-:a.. TeJieqHhllt yroJI 4-w' xanJISI . . 
pacceHBaeT no~HOCT:&D. 

• OnaTaMH Ya66a ycTaHOBJI8HO (cM • .nir.B1rn:&CQ_H Kalfepa .. B!fJI:&COHa, 
j. ; ·,~ • • >.' ·' • 

CTp.66 + 69), t!TO xanJISI B pa3HI:lX HanpaB!8HHHX pacceHBaeT CB8T c_.pa3HNMH 

HHT8HCHBHOC~HMH. Ma~cm.fyu HHT8HCHBHOCTH_ pacceHBaHHH HMee:ii, M8CTO 

Brtepe,Jt npH ,, . t-=. 0 ~· R ,IJ;aJI:&me no Ya.Cldy COOTB8TCTBY8T .CJI8,ll;YD11tetl 

:raCSJIHl(8: 
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':·\.\ Yron pacce1rna-
\.HH,II B 

0THOCHT81ILHaR HHTOHCHBHOCTL 
.,, ., 

·'rpa,2tycax .I!nSI Kane111, .1{11.!i RaneJil, Cpe.iteee 
't., , , BO)tl,I CM8CH BO)t!,I :mattemrn 

co cmtpTOM . no np1rne.n;eu. 
rpaqi1rny: . · '. 

00 I I 
~<: 

I 

20° I. .0,63 0,8I5. 1 

40° 0 I2 ' . 
O,IJ O,I25 

60° 0,025 0,047 0,036 

800 
,, 

o,oos 0,02 ·o,OI5 

IOOO - o,'or o,'oro 

I20° - - o,oos 
.. 

I40° - - 0,009 

I60° 
\,· ~ i: 

o,oro ·· - -. ' 

rno0. O,OIO··. ,J-1 ~-- - ' 

. Tor.n;a B aanpaBnemm r no Ol'HOIII8HHIO K na.n;aromeuy cBeTy, 

B 31181.!eHTapHOM \ renecHOM yrne dw '..6y,l(el' pacnpocrpaHSil'.bC.!i .0118.J.tYIO!IlaR 

ttacr1, . cBerocyiu.u.r: . 

c(Qo =::f (r} ·clw ~ fo/_(r)·b!w_ .· 
' • ~ ' C 

3.n;ec1, f ( 0) - H8K01'opaSI <pYHKI:(HS HanpaBJI8HlUI', ·a' "·t 38J];aauasf · .. 

:ra61IH~ei1 Y3CS6a; ' Yo ' .' - OTHOCH1'8JII,Haa: CH1Ia cBerocyw.w npH"f'-: =0;, 

d : (A,clt:) Cf§'~ ./1,'n,r) = !2r Ji~rdr - .3.lleffeeH-rnCY,PHiYV 
{.,J fl, . 

,ne/JecHwu ye.o.n. 

"\. 

__... 
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Bee KOJIMqecTBO pacceHHHOU CB8TOCYMMH KanJIM onpe,neJIMTCH Tax: 

jdQo =Jr:lo //(I') J,:,,,rd,r , · c
9

) 

llHTerpan j I ( r) JU1Jro(r Herpy,nuo Bll'CJHCJIH7.':& t nom:,syHCI, 
BUWenpHBe~eaaoi! Ta6JIHI.(8f.t Ys66a. TTpH~Jim!CeHHO OH OKa3btBaeTCH paBHHM 
0,489. 

Cono6TaBJIHR (8) M (9), noJiyqMM 

./4 = co cl-t~,,1/1 . _ _ . . . . _ 
3. 91. . 

(IO) 
Tiocne noro KOJIMirecrno cBera, Koropoe 6y.ner nocJiaHo pacceviBalo'qeti 

xannen qepes ocheKTMB · Ha rrneHKY ,_ Moier 6un Bupai!teHo raK: 

d Q 0~ = Yo l(roo) dtvoo' cz:cp J 

r,l{e Yo Bhll)al!CE;HIO npH ITOMOl!tM (IO), /(/c<f') ,!l;OJIYIHO <Jb!TI, .B3RTO 
~ ' 

no ra~nm~e, u r;:i - KoscpqmrtvieHr cneronponycxa.HHR qepes .cre1rna OCJ'I>C"{-

TMBa H Ka.Mepu, a 3JI8M8HTapm,Itl TeJieCHbltl yroJI O6'!ieKTMBa IIO OTHOWSIIH!O 
K KartJie 

CJie,l{OBaTeJioHO 

(II) 
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i{aK y'Yt..e 6uno yKa3auo, Kal:{,I(asr Karvm Ha nneuKe c5y.rter M3oc5pal!\eIIa 

qenTpaJII>HbIJ.f JIPKMU KPYJJtKOM C ,n;HauerpoM 

d~ ~2,44) ( J+fa} ~ 

-

qroc5u rronyqnr1, Ha nno~a.rtKe aroro KpyxKa .rtocraroq11oe noqepHeHHe, 

neoc5xo.n;m,ra CBeTOBaSI 3KCrI03HQHR /-/ ..7 Cf , K0T0paSI onpe,I(eJISieTCSI 

CBeroqyBCTBHT8J!I,H0CTI,TO ·TTJl9HltH H ee qJOTOrpaqJHqecKoit nrn:poron. · 

ITorpec5noe KonnqecTBo cBera uerpy,n;ao yKasan 

dari.11 == ~ct_;. H.9cp· .. ... - - . (I2) 

-TipupanHHBaJI (II) H (I2) H yqnr1rnan, qfo B KpyxKe c ,IJ;HauerpoM dlt., 
cocpe.ztotoqeuo oKono 84 % cBeToBon :n~epr1rn:. 6y,n;eu m.ren •, 

Co= 2.?,8 L(l+fo)/£J4 (--A )2 H 3cp ..... 
.fo ~ · d, JCW7/I I (loo) 1:"'. . . · · . en) 

RCJIH ,I(JIJI qacTHoro cnyqaSI npHHRTJ:, 

) = 0,0005 MM• 

~~ = 0,5, TO ' 

cl Ka.nn.=0,0I mq lfr4==0,0I; 

l "'t3. g {1J,.13Jh.J
4 

.fo2 H 3 c:p ... (I31) 

Y.n;en1,nan cBetoor,rcaqa ~./I npSIMbIX HMynJII>CHLIX .naun rnna H<l>TI 

H3B8CTHa H COCTaBJISieT 30 + 40 JIIOMeHceKYH.It a rrorou:y 8CJIH 
. ,I(Jlt ' . ' . 

M-MOlltHOCTJ:, JiaMn!l B .,I(XOYJISIX, TO ee 06111Hn noTOK CB8TOCYMMliI 3a BCnbimKy 

c5y,n;e:r TaKHU: 

Q.L = ~. M 
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TIO onHTHhI}.{ ,rr.aHHhIM CBeTOCYJ.™a Ha CTepa,rr.HaII B)J.OJII, nepnen.rr.irn:ymrpa 

K ocH Jirumu Mo:i:ceT c:II,rn BI,IqHcJiena no qiop1ryJie 

Q crn~p = {J-/ · N 
. Jo 

OT 0CB8THT8JI.fI B xauepy BOti,rr.eT .CB8TOCYMMa 

nJioma;ro ceqenHsr KaMephI, 

licc8 - TIOCTOSIHIIaSI 0CB8T~T8JIR, 'i:oct 
C ·.rr.pyroit cro_pom,r, ,rr.JISI Ka.1,iepu Heodxo,nm.rn HMen: 

ConocraBJIRII 

OCBe TM Te JI!,' ,:e. 

Q norpe dH. c re1,r ,· · qro BH,nacT 

a OCB., . IlOJiytUIM: 

)I.i!OyJieM 

(I4) 

(I5) 



-~=="""""--1111!!111!!!111......-.---------
- IIO -

0 <I>OTOrPAMMETPWIECRIU YCTAHOBI{AX2 PA3PA:SOTAHHUX 

JIEHIIBrPA,UCKlHvI IDICTHTYTOM TOtIHOi1 MEXAIDIRH II OITTHKII 

_llJIH HCCJIB]OBAIDUI t!ACTilll BIICOIDIX 3IIEPrIIl! 

3 .M .lIHBIIllU:t 

(Jiemrnrp~~CKllfi- HHcTiiyr--?oqioM -M8XllHHKH-'a"-onTHKH) 

<I>ororpa1n1erp11trecKa.SI annapatypa, paspa6oTKa H 1rnroT0BJiemrn 

K0T0pott npOH3BO)tHJIOCL B JIHTMO, npe,!tHaSHatreHa )tJISI CTepeocKomiqecKoro 

q>OTorpaqiHpOBaHlrn H cTepeoipoTorpaw.rnTpHtreCIWit o6pa60TKH _ CHHMK0B 

CJI8,!t0B traCTH~ BUC0K0M, 3HeprHH. 

B K0l.UlJI8KT Yita3aHH0it annapaTypu BX0)tSIT: CTepe0qJOT0KaM8p1,I, 

BH3Hp, npe;ztHa3HatreHHl,IM )tJISI BH3yaJILH0ro np0CM0Tpa. q>0T0rpaq>Hpyeuoro 

06'beMa, CTepeocKonu, penpoeKT0pu, H3MepHTeJIL KPHBH3HH. 

OCH0BHble xapaKrepHCTHKH crepeoq>OTOKaMepH: 

cfororpacpHpye1.mn 06'beM 500 x 500 x ISO :UM 

HacmTa6 cpororpa.qmpoBaHHSI I/IO 

Easa crepe'oc'I>eMKH - '.300 MM 

Pas~ep Ka.:ztpa 50 x 50 mt 

Il!lipHHa IlJI8HKH - 63 MM. 
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CTepeocpOTOKaMepu YKOMTIJI8KTOBaHlil 061:ieKTHBaMH "PY:CCAP-IIJIA3UAT · EB" 

(cpOKYCHOe paCCTO.!IHHe foo = .65 MM; yroJI TIOJI.f! 3p8HH.!I 2)3= 7.00 ;. 

OTHOCHT8JII,HOe OTBepcTHe I/4,5). 'POTOOc5MKTHBl,I "PYCCAP-IIJIA3MAT EB" 

cneuHaJII,HO paccqHTaHU )I,JI.!I tpOTOrpaqi11poBaHH.!I qepe3 CT8KJIO TOJIIItHHOtt 

85 MM n oc5ecneimBallt npn nou: opToc1tomrqec1toe H306paJ1CeHne xopomero 

KatieCTBa. 

]JI.fl nonyqeHMH.Y)I.OBJI8TBOpMT8JI1,H011 TOllHOCTH !pOTOrpaqjnqecKOi! 

o6pa60TKM CHHMKOB npH KOHCTPYHPOBaHHH annapaTypH oco6oe BHimamrn 

(51,IJIO y)I.~JieHO BU6opy OnTHMaJII,H!,IX qJOTOrpam.teTpMll8CKHX xapaKTepHCTHK 
. . . ·. 

c~epeocpoToKatrep ( 6as11_c cMMKM, Macmra6 nso6paxeHHH). J!JIH non 
... 

JK:e qenn npn cc5opKe 11 DcTnpoBKe cTepeocpoToKaMep 61rna o6ecnetieua 

H)I,8HTMqHOCTl, HX rpoTorpa:imeTpnqecm-ix xapa.KTepHCTHK. 

KlCTHpOBKa CBO)I,HJiaci,, B OCHOBHOM, K o6ecneqenmo npaBHJII,HOro 

TIOJIOJl!:9HH.f! oc5T>eKTHBOB OTHOCHT9JII,HO rnaBH!ilX TOtieKnpaBoro H JieBoro 

CHHMKOB, BNrpaBHpOBaHHliX Ra noBepXHOCTH K0:1.meHcau1rnHH!,IX CT8KOJI. 

CTopona &oWieucanmouuoro cTeKna c. rpaBHPOBKOit onpe)I.eJI.RJia · nonoxe1rne 

nnocKOCTH 11so6paJiteHM.R (Ka.rtpa). B npouecce c6opKM 06ecneq11Banac1, 

napanJieJibHOCU (TOtJHOCTI, 1') KOMneHcaqHOHHUX CTeKOJI KaMep H 

npOH3BO)I,HJI8Cl, .:rpaBHPOBKa MapoIC, onpe)I,eJI.R!OfitHX noJIOJ!teHn,e rJiaBHUX 

TOtJeK· CHHMKOB. PacCTORHHe MeJit,Ity rJiaBH!ilMll TOtJKaMH CHMMKOB TOtJHO 

COOTB9TCTBOBaJI0·6a3e C1:,8MKH. 3a)I.IIHe Y3JIOBHe TOtJKM Oc5T>eKTHBOB 

co'm.tell{aJIMCI,. C JIUHU.!IlAU, npOB9)I,8HHWJH H3 r JiaBHlilX. TOtJeK . CHHMKOB 

nepneH,ItHKYJIRp~o IlJIOCKOCTH xa,npa /TOtJHOC?~~j1/, •. 'nyreM nepeM8I!l8HMR 

061:,eKTHBa B)I,OJil, Hanpa.BJIBHH.!I oasu H B nonepelIHOM en mmpaBJieHH~. 
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PaBeHCTBci rnaB1iux paccTosrnnn cpoToKariep (paBHOMacmTa6noqTI,) .n;ocTH

raJiaCE, nyTeu nepeuenteHHSI 06'.&eKTHBOB B.I(OJIE, onTH'll8CKOH .OCH •. 

KaK noKasaJia ::rncrrepm.mHTaJIE,HaSI npoBepKa, 6naro.n;apsr 60JIE,IDHM 

'llHCJI8HHl:.IM 3Ha'll8HHSIM 6amr H MacmTa6a H306pa:m:eHHSI (nneHKa mHPOKO

cpopuaTHasr)H 6naro.ztapn cTporott BirnepKe sneMeHTOB BHyTpeHHero. 

opneHTHpOBaHHSI rrpaBOti H neBoti qJOTOKaMep.n.RXB3aHMHOro opHeHTHpOBaI!HSI, 

y.n;anoc:& rronytrnn .cpe.n;Hee sna'l!enne OJIIH60K B trnuepem.m Koop.n;trnaT 

TOtteK CJie,!(OB B rrpocTpaHCTBe Od'I>eKTa-= 0,5 MM. 

KOHCTPYKTHBHO C'I>eMO'llHaSI 'l!aCTE, ycTaHOBKH BhIIlOJIHena B BH,ne 

OT.I(eJIE,HOro·6JIOKa, npe.nuasHa'lleHHOro .I(JISI yc~~HOBKH B O,TBepCTHe B 

llOJIJOCe 3JieKTpOMarmrTa, · B M8lltilOJIIOCHOM 3a3ope KOTOporo IlOMemeHa 

KaMepa BHJIE,COHa. 

B I~eJisrx y,no6CTBa 3KCnJiyaTaUHH H cdopKH MexaHH3Mbl qJOTOKaMep pa3Meme 

Hbl B OT~eJIE,HhIX Kbprrycax: 

I) o6'I>eKTHBHasr ronoBKa 

2) JieHTOilpOTSIJKHblll MeXaHH3M 

3) npHBO.I(HOll MeXaHH3M. 

B KOpnyce o6ieKTHBHOt1 roJIOBKM yKperrneHh!: 

'a) TpH qJOTOOd'I>eKTHBa'(cpe,ItHH!t .I(JISI IlOJIY'll8HHSI nenTpaJIE,HOti KOHH

'l!eCKOfi rrp~oeKUHH padotiero. Od'I>eMa KaMepbI H ,!(Ba KpatiHHX - 6a3a 300 M -

.n;nn rrony'llennsr cTepeorrapu cH~!A.KOB pado'l!ero 66Mua); 

.. 6) 3aTBOp, pa60Ta10mnrt OT 3JieKTpOMarHHTa c:vmxp01rno C HMilYJIE,CHblMH 
- . . ;, _,. . 

nmmaMH; 

....... 
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. . . 

BHOCMUOH santMTHUM CTeKJIOM KaMephl BHJIJ,COHa_; KOMneucaUHOHJlble CTeKJia 

CJIYJKaT O)tHOBpe:1.rnHHO C STMM M Clasoil )t1UI OpMeHTHpOBaHMSI tiJieHitH B 

npocTpaHCTBe M30Clpa:m:EmMJI; 

HeHTOnpOTJIE:Hhlll MexaHM3M MMeeT TPM KaHaJia )tJIJI nepqiopMpOBaHHOtl 

nJieHKM IDHPMHon 63 MM; ycTpOilCTBa_)tJIJI BhlpaBHMBaHMJI nJieHKH, nyTeM 

_npME:HMa ee K nJIOCKOCTM KOJ.meHCaUMOHHlilXr CTeKOJI OCl'E,eKTHBHOtl rOJIOBKM; 

KHHeMaTHtieCKHil npMBO)t npepUBMCTOrO .D;et:iCTBMJI )(JIR nepeMOTKM nneHKH; 

no.n:aIOntMe M npMeMHble KacceTbl BMeCTMMOCTJ,JO no I50 :u nJieHKM H HyMepaTop, 

BnetiaThlBaIOttM!t na nireHKY nopR.D;KOBHi:f HOMep Ka.D;pa M uouep oelMKTMBa. 

B JieHTOnpOTJil'tHOM MexaHM3Me npe,ItyCMOTpeHbl ycTpot:fCTBa .D;JIJI CHrHaJIM3a

UMH O pa3JIMl!Hl,IX. nenona.n:iax B paeloTe q>OTOKaMep, KaK-TO: oelphlB nJieHKM, 

KOHeq nJieHKM, npeKpallleHMe nepeMOTKH •. 

TipMBO,J!;H0t:f MexaHH3M BKJIRltiaeT B ceelJI )tBHraTeJI:r, C pe,n;yKTOpoM, 

BpatteHHe KOTOporo nepe,ItaeTCJI Ha TPM KaHana Jiel{TOnpOTJI:lltHOro 'MexaHH3Ma. 

MHHHMaJIJ,Hbltl HHTepBEl.JI Me)!t.Ity CHHMKaMM COCTaBJIJieT. II ceK. YnpaBJiemrn 

M KOHTpOJIJ, sa paelOTOt! C'E,eMOtIHOtl KaMep!,! ocymecTBJIJieTCJI )tMCTaHI~HOHHO 

C ny Jll,Ta ynpaBJJeHMSI. 

BM3Hp, npe.ztna:rnat1enm,1n. ,n:JIR npocMoTpa . q>0Torpaqmpye14oro oel'E,eua 

KaMepu, MOHTMpyeTCJI TaK :m:e KaK H ClJIOK CTepeoq>OTOKaMep_ht .B OTBepCTHH 

SJieKTP0MarHHTa. 
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YBemrtrnHIIe Ix, yroJI IlOJISI 3p8HIISI 2ft, = 70°, )tHaMeTp spaqKa 

BHxo.n:a .:. 6 MM, y,ItaJieHHe spaqKa BHXO)ta or nocJie,ItHetl noBepxHOC·TH 

OKJJISipa - '27 Mir, )tHOilTpH!tHaSI ycTaHOBKa -·6. ,ItHOnrpHtl, pasperuaIOIJlaSI 

cnocodHOCTh - 30 yrJIOBI,IX CSKYH,It. 

Odp~daTHBaIOIJlaSI qiOTOrpaMMeTpHqecKaSI annapaTypa, KaK yKa3bIBaJIOC1 

panee, COCTOHT H3 Tpex npHdOpOB: CTepeocKona, penpoeKTOpa H H3Me-
/ 

pHTSJISI KplIBH3H. 

YBeJI11qeHHe OKYJISIPOB . CTepeo_cKona - 2x , .D:HaMeTp 3paqKa BHXO,Ita 

IOMJ.!. 3HaqHT8JlhHOe yBeJIHqeHHe 3paqKa BbIXO,Ita OKYJISipa CTepeOCKOila 

npoTHB OdI,JqHo npHHSITOro {4 MM) npOH3Be.n;e_HO C Q8JI1!0 OTKa3a OT Heod

XO)tHMOCTH peryJIHpOBKH npHdopa no dase rJia3. CrepeocKOTI BbITIOJIHeH 

CTI8!lHaJI1HO ,I{JISJ. npOCMOTpa nJieHKH mHpHHO!t 63 MU, CHadxeH OCB8THT8JI1-

Hl,!M ycrpottCTBOM (nawm II KOH,ll;eHcop)' odecne 1rnBaIOlJlII:l.{ paBHOMepHoe OCBe

,lll8HHe Ka.n:poB JieBoro H npaBoro. CHHMKOB, H Ka.TymKa:MH ,I{JISI TIJI8HKH. 

PenpoeKTOp CKOHCTpyHpOBaH no THny YHHBepcaJihHl,JX )tBOtlHHX 
. ., ,. ' ; 

npoeKTOpOB (~YJI1THTIJI8KCOB). 3TOT npIIdop YKOMnJieKTOBaH pHCOBaJihHI,IM 

CTOJIHKOM )J,JISI H3MepeHHSI KOOi),ItHHaT CJie,n;OB OTITHqecKotl CTepeoMO,I{SJIH H 

opHeHTHPYIOlJlHMH _CTOJIHKaMH )l;JISI nepBOHa'qa.JihHOtl opHErnTaQHH M0,1(8JIH 

OTHOCHTSJihHO MpaMOpHoro 3Kpa.Ha • .lrJISI penpoeICQHH npHMeHeHa OTITHqecKaSI 

roJIOBKa CTepeoqiOTOKauepii, KOTOpaSI npIIBHHttlrnaeTCSI K da30BO!t . IlJIHTe. 
' 

Ha nott: xe .dasoBotf 'nJIHTe pa3M8lJl8Hl,J TPH OCB8TUT~JISI H yKpenJieHbI CTl8!ll1-

aJihHI,I8 ·npHCTIOCOdJieHIISI )J,JISI OpHeHTa!lHH CHHMKOB OTHOCHT8JlhHO mTpHXOB, 

-HarpaBHpOBaHHI,IX Ha KOMTI8HCaQHOHHUX CTeKJiax onTHqecKOll, rOJIOBKII, H KaTynnrn 

, )t1ISI nepeMOTKH TIJI8HKH. 

....... 
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B KOHCTpyKntrn pertpoeKTOpa rtpe.n;ycMOTpeHa B03MOJR:HOCTl, ycTaHOBKH 

rtepe.n; rtpoeKnHOHHI:U,U'l Od'I>S}CTHBm.m CTSKJIRHHHX rtJiaCTHHOK, T_OJintmia. H 

OrtTH'llSCKHS KOHCTaHTb! KOTOpb!X COOTBSTCTBYIOT 3antUTHI:U.{ CTSKJiaM 

Kauepbl BHJil,COHa. 

)lnn ycTaHOBKH pertpOeKnHOHHOl:f .'llaCTH OTHOCHTSJII:,HO 1,IpaMOpHOl:f .. 

rtJIHTbl CJIYJ!Ca.T PYKOSITKa H .n;Ba MaXOBHKa. 

OrtTH'llSCKaR CTe.peouo.n;en1,_ CJIS,ll;OB C03,ItaeTCR B B006paxeHHH HadJIIO

.n;aTeJIR, dJiaro.n;apR pa3,IJ;8JI8HHIO' H306pallt8HHl:f _rtpaBoro. H JISBOro CHHMKOB 

aHarnmpii'llSCKHMH q>HJil,TpaMH, ycTaHOBJISHHblMH B xo.n;e nyqeH Kpai1HHX OCBSTH

TeJiel:f 1( COOTBSTCTBYJOlltHMH aHarJIHq>H'llSCKHMH O'llKaMH~ 

TIJIOCKOC'!HOCTl, MpaMOpHoro :3KpaHa rtpoer~Topa - o,r MM, TO'llHOCTl, 

OTC'lleTa KOOp,n;HHaTbI " 2, " pHCOBaJil,Hb!M CTOJIHKOM 0,05 MM. Koop,n;H-

HaTbl " X . " H ' II 1/ ·II rtoJiyqaIOTCR rtyTeM Ha:iona lir JIOil dYMarH' 

yKpertJIRSMOlf Ha MpaMOpHOH rtJIHTe. Cpe.n;HHil ripoeKTop CJIYJJCHT .D;JIR rtOJIY'llSHHR 

neHTpan1,11ot1 rtpOeKnH~ od'I>eMa KaMepb! BHJil,COHa H MO:ateT db!Tl, rtpHMSHSH 

~]IR ,ll;OrtOJIHHTSJil,HUX H3MepeHHI KPHBH3Hbl cne,n;oB. 

H3Mepl1'Tem, KpHBI13Hbl Jrn:TMO, B OTJIH'llHS OT H3M8pHT8JIII _ KPHBH3Hbl roH ... 
Hr-22, OCHOBaH Ha 'rtpHHJ~Hrte CpaBHSHHR H306pax~m1Jl CJIS,ll;OB Ha rtJISHKS 

C naJIOHHb!MH. KPI1Bb!UH. B rtpHdope. UM89TCR rtJlaCTUHim. C HaiieceHHOtl Ha 

ee rtOBSpXHOCTH 2I-ol:f :3TaJIOHHOi1 KpHBOl:f. 

3raJIOHHli8 KpHBlie BlillOJIH8Hli B BH,ll;e 6HCC8KTOPOB H HMSIOT pa.n;Hycu 

KpHBH3Hbl OT fl = 2 CM )40 A_; = 4, 5 M • /i 

IlsodpaxeHHe CJI8.ll;OB Ha IlJI0HKe COB},{eCTHO C 6HCC8KTOpaMH npoeKTH- ~ ~ 

pyeTCR H~ :3KpaHe C YB8JIH'll8HH8M B 3,5 pa3a. 
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Umxepemte npOH3BO.D;HTCJI ·nyTeM conrenteHHSI CJie.n;a C. COOTBeTCTBYJOntHM 

c5ncceKTOpO¥, . .D;JIJI qero B npnc5ope -~pe;yCM(;>TpeHa B03M.0%HOCT1:, 'nepelrnntemrn 

IIJieHKH, rIJiaCTHHKH' c, 6HCCeKTOl)a.MII ·n ·onTHtl8Ciforo KOMIIe~ca:;opa. OnTHt:f~

CKHt! KOMITSHCaTop rrepeMentaeTCJI B.D;OJII>.OIITHt:feCKOt! OCH npif6opa.IIpH 

:3TOM B He60JII:,IIIHX npe.n;enax H3MeHJieTCJI MaCl!ITa6 H306pa:HteHHJI na.JIOHHbiX . 

KPHBb!X H .D;OCTHr~eTcJI· nonyqemrn Ha siqiaHe npH60pa- 6Hc<:eKTOpOB, 'KpHBH3Ha 

KOTOpblX MOlteT npMHHMaTI:, npoMe:m:yTOtIHOe 3HatieHHe no OTH01I1eim10. K naJIOH

HblM KPHBblM ,nJiaCTHHKH. 3HatieHHJI pa.n;HycoB KpHBH3H!iI H3MepsreMb!X cne.n;OB 

MOXeT ·6UTI:, IIOJiytieHO 110 IlOKa3aHHJIM npHc5opa IlpH 1101.{0llllf rpa.n;yHpOBOtfHOt! Ta6 .. 

JIH!l!iI. IIpel{IIOJiaraeMaJI ~OtIHOCTI:, H3MepeHHi! pa.)(HYCOBKPHBH3Hbl H30c5pa:»teHHt! 

cne.n;oB Ha mieaKe. (.n;JISI cne.n;oB xopomero Kat1ecTBa)He HH:»te,. t1eM y IlPH. c5opa 
I - . ' . . 

nr-22. 
Ha npH6ope .D;OIIOJIHHTeJII:,HO npe.n;ycMoTpena B03}40'11:HOCT!, H3I.rnpeHHJI. 

yrJIOB .:ue1:.n;y H306pa.zemrnMH CJie,ItOB Ha IlJI8HKe, tITO ,ltOCTHraeTCSI IlOBOpOTOM 

!lJiaCTHHKH c 3TaJIOHHWH KPHBliIMH H no·cJI_e)tOBaTeJII,H!iIM COBMenteHHeM 6HcceK-

TOpOB _c Budpa.amp.rn cne.n;aMH. · 

B paspa6orxe 4JOTorpa.weTpHtiecKoit annapaTyp!i'JIMTMOnpHHHMaJIH 

yqac;ne COTpy.n;_HHKH KaqJe.n;pu OIITHKO-MexaHHt18CKHX npn6opoB H KOHCTPYK

TOpCKOro 6!0pO,HHCTHTyTa. PyKOBO)tHJI pa60TOt! npoqJeccop_M.M.PycHHOB. - ' . . "- . . 

nOJII:,IIIYIO IIOMOllll', HHCTHTYTY, B pa.spadOTKe y~a3aHHO!t annapa.Typu OKa3aJIH 

coTpy.n;HHKH JIB3 OIIBJI 3.B.Kosy_6cKHH H II.A.IfBaa_oBcKaJI. 

,, 
n H C K Y C C H JI 

IT.A.qepeHKOB (~RAH). 

ECJIH TpeTHR qJOToannapaT npe.n;nasuaqen )(JIJI 6onee Il03.D;HHX CHHMKOB, 

TO HYltHbl JIM ,ItJIJI ero pa60Tli ,ItOllOJIHHT8JibHbl8 BCIIblmKH JiaMiI? 

~ 

_...... 
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Thrnmm.t • 

.na. Boo6IIte OTO )t8JIO ~H3HKOB, _ KOTOplile OTO 3a,ItYMaJIH, RaxeTcsr, 

OHH XOTeJIH ,ItaBaTL.BCillilWKY )t0IlOJIHHT8JILHO,· 

Borrpoc c :uecra 

Tor,It~ HYJ!tHa )tOilOJIHHT8JILHaH onepaUHH. 

JIHBWHU, 

3To ecn. 3.ztecL ecn sa1'Bop. Kor.zta pa6oTaDT Kpattmrn nenecTKH, MOJ!t• 

HO C,IteJiaTL TaK, qTo cpe,ItHHlt O6'o8KTHB 6y,1teT 3aKplilT BOO6IJte, 

C M8CTa. 

TipaKTHKa noKa3lilBaeT, qTo CHHMKH'IlPHXO)tHTCH HYM8POBaTL, 

CHHMKH IlOJiyqaIOIJtH8CH B 60JILllll'IM KOJIHqeCTB8, 

JlHBWHit, 

B JI8HTOTipOTSIJ!tHOM ~,rnxaHH3M8 KaMepu y Hae )tJIH KaJ!t)tOro O6'o8KTHBa 

HM88TC.JI CBOt! ctreTqHK, TipHqeM TPH ctreTqHKa pa6oTaIOT cimxpoHHO, Hmiep 

CtI8TtIHKa BneqaTl,IBaeTCH B yroJI TIJI8HKH. BneqaTHBae'Tcsr H HOMep O6'o8KTHBa, 

noToMy qTo caMa.lI 110cne,1tH.1I.JI itH~pa cqeTqHKa aeno,n;BHXHa, a qeT1,1pe nocne

.ItYDll!He nepeu:eiqaDTCH BCJI8,ll; sa nepeMOTKOll nneHKH, TipHqeM no HOMepy 

o6'o8KTHBa MOJICHO npH rtpO8KnHH"rIOJIL3OBaTLCH TOli ·xe O6'o81tTHBHOlt roJIOBKOlt 

H rrpH OTOM TOqHOCTL ,ll;OJIJICHa HaJDIOro llOBl,ICHTLCH, . 

rop6yHOB A.H. (§HAH). 

B qeM COCTOHT np8HMY1Jt8CTBO TaKoro M8TO,Ita cpaBH8HHH .IIJIH 

H3Mepemrn KPHBH3Hbl TIO cpaBH8HHD C O61,1qnuM M8TO)tOM ma6JIOHOB, KOTOp1,1tt 

npHM8H.II8TC.II? 

BO-BTOpHx,. Bl,! Ha3BaJIH ToqaocTL H3M8p8HH.JI I% •. 3Ta ToqHQCTL 

OTHOCHTCH K )tJIHH8 CJie,Ita. 
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JIHBIIIHI.{ • 

Mu HMeJIH B BH.ItY pa3paeloTaTJ:, I1pHClop, · KOTOputl }.mr Clu )laTI:, 

B03?irOJKHOCTJ:, B CIOJII,1118M )I.J.mna30He H3MepSITI:, KpHBH3HY. ITpHl!8M npeHuy

IQeCTBO noro I1pHClopa, IJO-HameMy 1meHmo, )I.OJIJB:HO Cll:lJIO COCTOSITJ:, B TOM, 

l!TO 3):ceCJ:, B OTJIHl!He OT MHKpoeKona, KOTopun !10 eymeeTBY, He I1pHeno

eoCIJieH ):cJISI H3MepeHHSI IJJI8HOK, KOHCTpyKTHBHO e,IteJiaHO Bee He06XO,ItHMOe 

)I.JISI Toro, tITOCIU 3TOT npoueee C)I.eJiaTJ:, OtI8HJ:, y.rr.o6HI,IM H npOBO)I.HTI:, 

ero )I.OBOJIJ:,HO 6ueTpo. 

Mu He HMeeM OIJUTa Henocpe,It.eTBeHHOit pa60TU e 3THM npHClopou. 

OH eme He H3rOTOBJieH. H He Mory conoeTaBHTJ:, ero e ,ItpyrHM I1pHCIOpoM, 

0 I<OTOpOM cent1ae .J:cOKJia)I.UBaJIH, HO, HaM npe.n;cTaBJISieTCSI, · tITO 3TOT 

npHClop Mo:m:eT OKa3an HeMaJiyIO yeJiyry npH H3l.repeHHH KPHBH3Hbt. 

·HaetreT .n;JIHHhl cJie~a. YBeJIHtreHHe noro npH6opa-'.3,5x pa3Mep 

'3KpaHa. = 200 MU x 200 w. Y Hae Ha naJIOHHOit IJJiaeTHHKe MaKeirnaJIJ:,HaSI 

)I.JIHHa noro 3TaJIOHHOro ·6HeceKTOpa 50 MM. JipHtieM OCl'IieKTHB, KOTOphlti 

I130ClpaxaeT. 3TaJIOHHYIO nJiaeTHHKY, paeloTaeT npm,repuo e yBeJIHtieHHeM 

I : I B epe.n;HeM. JionytiaeTeSI, tITO J.IH . 110:xteM H3MepSITI:, KPHBH3HY 

H30Clpa:a:eHf-!SI eJie.zta Ha IJJieHKe )tJIHHOtl 50 MM. •-., 

C uecTa. 

TOtIHOCTJ:, B. I~, no-BH)tHMOMY, OTHOCHTCSI K CJie.zty )I.JIHHOH 20 CM 

B Ka.Hape BHJIJ:,COHa? 

JIHBIIIHI.{. 

ITO Beet! 13epo~!HOCTH, 3TO TaK. 
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C
0 

MeCTa •. 

· Ka1rn:e ecn npHCITOC06JieHJUI B perrpoeKTope ,n;JISI H3MepeHHSI? 

JIHBllIHl'(. 

Ecmr Bbl pa3pemHTe, SI BaM 3TH npHCITOC06JieHHSI noKallty. 3,n;ec1, 

rrorasaHa o6~~KTHBHaR roJIOBKa, · KOTOpaSI m.rneTCSI B 

Jiadoparopim BHCOKHX :rneprHti ~ ·Ko1.meHcartHOHHHe nnacTHHKH HMeIOT 

TOtIKH ,n;JISI CTporot! OpHeHTaiiHH nneHKH •, I{ nolt nJia.CTHHKe DJI8HKY DO,D;EH:U:aet 

CXOJIHK, C rteJll,IO ee Bh!paBHHBamrn, C rt81Il>iJ noBiiCHT:b TOtIHOCTl> 1rnuepemrn. 

C'IieJ.WtIHaSI KaMepa COCTOHT H3 OT.D;eJil>HHX Y3JIOB. Ha: nepBOM )4Han·o-

3HTHBe B!il BH,n;e-1:m ocheKTHBHYIO ronomcy. OHa npHKperrJISieTCSl K Kac.ceTHOMY 

6JIOKY.. :r.11reeTCSI 3KCrteHTpHK ,,lJ;JISI npHilCHMa 

nJieHKH, a TaK~e HOMepatop, BDHCbIBaD~Hi Ha DJieHRY HOYep~. KpoMe Toro, 

HMeIOTCSI KOHTaKTbI,_.,KOTOpb!e CHrHamrnnpyIOT. onepaTopy !fa ny111>T 06 

1rnnpanHoil pa6oTe: KaMe_p~; .. B cnyttae. 06p1irna nneHKH HJIH ee oxoaqamrn 

aBTOl.mTHtteCKl1 OCTaHaBJIHBaeTC.II qJOTorpacpnpoBamre. BMeCTHMOCTI, KacceT!il 

·~ I50' M .nJieHKH. 

CeHtiac SI CMory _OTBeTHTl> Ha BOnpoc O penpoe_KTOpe. 
·,.. ''\ '" 

3,n;ec1, npe.n:cTaBJieHa ycTaHOBKa )tJIJl penpoeKrtHH. KaK BH)tHO, 

no,n; KOH,IteHCOpaMH CTOHT Ta lite 061>eKTHBHa.1I roJIOBKa, nplf.noMOl!lH KOTOpoll 

ripOH3BO)tH1IOC1, qJOTOI'
0

pa!pHpOB8.HHe ~ Ha rOJIOBKe Henocpe.ztCTBeHHO yKp8r1JI.IIIOT-
' . 

CS! TpH OCB8THTeJISI, npHtteM H306palteHHe npoeKTHpyeTCSI fiaupaMOPHb!lt 

. 3KpaH. B 0CB8THT8JIH yctaHaBJIHBaDT aaarJIH!pHtI8CKHe q>HJil>tpbI. 'Hsodpaxemrn: 

paccMaTPHBaIOTCSI C ITOMOl!ll>IO a,Har1mqr11:tieCKHX OIIKOB. )IJISI H3Mepemrn 
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yno:rpe6mieTC.!I ptiCOBaJIJ,Hblil CTOJIHK. 3:ro:r }.!eTO)J, mHpOKO npHMeHSJeTCJI 8 

a::ipoqiOTOC'.&eMKe npH o6pac50TKe pe3yJIUaTOB. IIonoMy 

KOHCTPYKltHJI·noro CTOJIHKa r.teJIHKOM H IlOJIHOCTl,IO 3aHMCTBOBaHa 

y reo)J.e3HCTOB. 3)J.eC:& JJte m.reIOTCJI opueHTHPYIOl!lHe 
" , -, -. > --· ' > ' 

CTOJIHKH, KOTOpb!e CJiyJJtaT )J.JIJI npe)J.BapHTeJI:&HOil OpHBHTHpOBKH MO)J,eJIH. 

Kpoue Toro .HMeercsr peocrar )J,JIJI perymrpoBaHHJI srpKOCTH Jim.mu. 

Uueercsr mrypBaJI )J.JIJI Katra.HHS! )J.JIJI pa3Hbl'." nepBHtrHbIX ycTaHOBOK 

npoeKUHOHHO!t KaMepu lJ. c5aJIKB:, Ha .. KOTopy10, no H.ztee, )J.OJIJ!CHO YKJia,Ith!Bancsr 

CTeKJIO, B3aMeH 3all{HTHOrO.CTeKJia Ha KaMepe BHJI:&COHa. 

Bonpoc. 

Yrnu xaKMOJitHO 3aM8PHT:&? 

JIHBIIIMlt• 

3)J.eC:& MOJIHO 3aMepHT:& KOOp)J.MHaru, MOJ!tHO OTCtrHTaT:& KOOP)J.HHaTbI 

.x. Y.Z· • 3)J.eC:& IlOKa3aHo yc:rpot!CTBO )J.JIH .Pe.3KH nJieHKH (pHC). 

ITocJie)J.HHt! CHHMOK (pHc.) - ::iro nepqio~:rop, cne1tHaJI:&HO ripHcnoco6-

JI8HHut! )J.JIJI nep~OpHpOBaHH.!I TIJI8HKI1 B 63 MM •. 

Bonpocc uec:ra. . . 

l!eM.BU:3BaHO ro, q:ro BH B3.S:JIH. IlJI8HRY B 63 ·w? Be,It:& C?aH-

,Itap?HU:it pas:uep. -60 D. 

JIHBIIIMU. 

' Mlt.r crapaeMCJI npHM8HJ!T!> B03MO:lltHO 60JI:&IIIMi1 pa:nrep 
.. 

IlJI8HltH C reM, qrodu: IlOBU:CH?:& TOllHOCU H3KepeHH.£! ltOOp)J,HHar rpexa. 

'., 

..... 
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B npOMb!IIIJieHHOCTH He 6UJIO nJieHOK IDHpH,HOtl npn~epHO 70 mt, 6b!JIH TOJI!>KO 

KHHonneHKH. TiosToMy Mbl no cornacoBaamo c mfEopaTopHelt BHCO~Hx sHeprnri 

BbI6paJIH sToT pasMep H Mo.n;epansnpoBaJIH .n;nR sTort tienn cnenHan:E.HbIM nep~o

paTop. Boo6~e MHe KaXeTcR, Bonpoc o pasMepax nneHKH aa.n;o cnenHaJI:E.Ho 

nocTaBHTb, IlOTOMY QTO . npH. HCC,Jie.n;oBaHHH npOileCCOB B KaJ.!epe 

TPY.ItHO orpaHHtIHUCR O,Il;HHM pasMepoM DJI8HEH B 35 MM, Ha)tO HMen 

pasuepbI XOTSI (51,! B 70"'."60 MM H .n;enan COOTBeTCTBYIOlllHe 

cpo:roannapanr c .Teu, QT06bI .n;o6irnancs: HYJltHOtl TOQHOC'.l'H H3MepeHHH 

KOOp,Il;HHaT. 
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PHc. I. Od~eKTHBHaH ronoBKa CTepeo~0T0annapaTa. 



- 123 -

PHc. 2. 06~eKTHBHaH ronoBKa cTepeo~oToannapaTa (BH~ Ha 
KOMneHca~HOHHUe CTeKna). 
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Pnc • .3. JleH'l'ODPO'l'JI.UHU uexaHH3},! crepeo~OTOKa.Mepi.r (Kpl:JI!IKa 
H xaccera cHRrH). 
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Pim. 4. Jleuronpouzu1d! uexaHHSM crepeoqior0Ka11epu c Kaccerauw. 
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PHc. s. Penpoexrop 

. "' 
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Pirc. 6. Cxepeocxon 



" 
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PIie. 7. 3pHrei~uas rpy6a 
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PMc •. IO. Tlepcpoparop .ivur rrneHKH mHp1mon 63 iru. 

- ---- -
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ABTOMATWIECKIDl CTEPEOCROITHqEcm,rn <I>OTOATIITAPAT 

PETIPOERTOP C JU1CTAHTJMOHH!1H YTIPABJIEHMEH 

A. IT .AH.n;peeB' H.D. JioryHOB 

(JTemrnrpa.n;cKHll 4>H3HKO-TeXl!H'lleCKHM MHCTMTYT AH CCCP) 

. n B e ~ e H H e 

Hacxosrnian pa6oxa B1mo;mnnac1, aBTopaMH B 1953 ro)J.y. 3Ta pa6ora 

3aKJIIO'llanac1, ~ CO3lf.8HHM q.ioxoarmapaxa lf.JI.II · o.n;HoBpeueHHO pa3pa6aTbrnaB

meAc.lI A.TI.AH.n;peeBblM H B.H.J(i,r111>KOBHM 6Hcxpo.nencxBy10iiten KmAepbI 

BHJil>COHa,. npe.n;Ha3Ha'lleHHOil )(JIii pa6OTH, -B ny'IIKe f. _ - Jiy'llell IOO-

-ueraBOJil>THOro c1rnxpoxpo11a <I>T:H. AH CCCP. 

· Rauepa nouemanac1> B :uarHHTHOe non~ cxau.n;apTHOro -:rneKTp01mr1mTa, 

M}J0l0lll0ro B CBOeM cep,ne'IIH~Ke OTBepcrne .n;HaMeTpOM I60 MM. B 3TOM 

OTBepCTHH 3JieKTPOMarHMTa M )J.OJI:m:eH 6UJI pa3Mell{aTl>CR qJOTOannapaT. 

CTpeMJI0HMe K TIOJIY'll0HHJO HaH6OJiee TOtIHOi1 penpoeK~HH CHHMKOB 

TIPHBeJIO K ueo6XO)J.HMOCTH ocymecTBJIJiTl> ee T0M :m:e cm.m14 qJOTOannapaTOM, 

KOTOphIM npOH3BO,l:tHJI8Cl> qJOTOC'I>eMKa. 3TO 06CTOSIT0Jil>CTBO, a TaKlte pa3Mep 

OTBepCTMJi B cep.n;etIHMKe 3JI0KTpOMarHMTa, onpe.n;e~JIH qiopuy npH6opa 

~ 
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B "BH,Ite l\HJIHH,ItpHtteCKOH cpOTOKaMepu C .D;BYM.ll CM8JltHIDra IWIJIHll.ItPHtteCKHMH . 

KpUnIKaMH - o,nHa )tJIS! qJOTOI'paqmpoBaHH.ll, a ,Itpyrasr, CHa6llteHHaSI OCB8THT8JIS!?.{f 

-.ltJIR penpoeK~HH. 

· YtteT Toro, ttTo npH cpoTorpaqmpoBamrn: qepes oTBep·cTHe B cep,1tettHHKe 

:rneKTp0MarHHTa, MarHHTHOe none B qyecTBHTSJil>HOH 06'l>eMe Kauepu Oka.3ll-

BaeTC.ll 0tJ8Hl> H80,ltHOpO,ll;Hl:lM H I103TOMY saTpy,nH.HeT pacmmpp0BKY .nonyqen- '..:;,.--, 

' HhIX CHHMKOB, Tpe6oBaJI Takon Km.ma.HOBKH ,neTanen annapaTa, tJTo6u 

TOT ~-- ca1:mn amiapar· MOiltHO Ch,IJIO 6IiI IlpHM8HS!Tl> H nprf C'l>8MK8 c6oKy C . . 
IlOUOIItI:,IO IlJIOCKOro 3epKaJia. B 3TOM CJiyqae OTBepCTHe B cep.n;etJHHKe 

3JieKTpOMarmna . 3aKpUBa8TC,f! Cile~HaJII>HOtl !Jp06K011 ~--rc:l:_~g~.!!t81!}1_e .KaMepu 

--IlHJil>C0Ha-1r HalCJIO-Hil:oro·sepKaJia B M8l!tI10Jl!OCHOM npocTpaHCTB8 -3Jl8KTpO

l.mrHHTa OKa3aJIOCl, B03MOJICHim sa cqeT y.n;aJI8HHSI BepxHero · ·noJIIOCHOro -

naKoHetJHHKa H, TaI\HM o6pasou:, Ii1rnrpum B o.n;nopo~nocTH u:armtTiroro 

non~ noBJiel\ npol!~pum (npin.rnpno na o,n;Hy Tpen). B BemttJHHe ero uanp11-

E:enHocTH •. 

lbrzenpHBO,ll;SI!CSI OCHOBHlie COO6paJCeHHSI no:ycxpollc:rBy cpo:ro7 

annap~!~L~o_1:~p-~~-"~-HJIH pea_JI.H3oBaHH npH 

ne_pBoro .3K3eMllnSipa. _ 

· · OnHcamre annapa:ra 

H3rOTOBJI8HHH. ero 

POl'OannapaT H3rOTOJIS!JICSI ,ltJUI: ~60Tl,I Ha c:raH,1tapteo! 35 .MM 

KHHOI1JI8HKe C ~6'l>8KTHBaMH "EMOTap" f. ==40 liD;r.'. CTepeOCKOI1HtJ8Cirnt! 



, 

- I'.34 ~ 

yroJI npH 6ase B 65 MM .cocraBmHfr s0• Pasuep Ka..i(pa 35, 4x24: ml. 
Emcocn, Ka.cceT ~. '75 M nJieHKH, tJT.o 06ecnet11rnaer noJiyqenHe notITH 

IOOO CTepeoKa.n:poB Ha O,ll;HH sapSJ.n. 

.::, .. :·::,AnnapaT COCTOHT (cM.p:tH~. I·H 2 ) H3 UHJIHH.np11qecKoro Koiryxa, 

-.n:HaMeTpOM I60 MM ~B. KOTOPOM pa3Mell{eHu: JieHTOTipOTHlrHUil 
1

MexaHH3M1 

odMKTHnu,: saTBopu 11 .neTaJIH cBeTonpoBo,n;a), .nByx cMeHHux · UHJIHH.ztpi1:.:. . 
. . . ', '.. . . " . 

... 

qecKHX·-KpumeK, HeCyll{HX Il,CTIOMOraTeJII,Hl,18 ycrpoilCTBa-,n;JISJ qlOTOC'oeMim:,: ,· ·. 
' . . "; ~ .. , . . , .... : ·' ; . ' 

H . .n;1rn p~npoeKUHH, ~.nByx. TOP~OBWX KpumeK. - o.n;Ha )l;JISJ npe.noxpaHe~~rn_ .. 
. . 

06'I>eKTHBOB, .n;pyraa - ,ItJISJ npe,ItoxpaHeHHSJ KyJiatIKOBOro }.{8X~HH3l:(a .. 

H KpenneHHSJ ,neTaJie!t CBeTonpOBO)ta • Padoqee nOJIOJ!t8HHe. nneHKH Ha.' pHC .I H 2 
. - ' . , . '. '. . 

OTMetJeHO mTpHXOBO!t. JIMHHen. MexaHH3M nepeMel!{eHHSJ . nJieHKH CMOHTHPOBa.H Ha 
• ' •• ✓' •• ,· ' 

. ' 

nJIOCKOM JiaTyIIHOM OCHOBaHHH. HecTaH.n;apTHhle B8.D;YII!H8 dapa6aHU I28 

(no I5 3YdrtOB) CBSJ3aH!il M8l!C,IJ;Y codotl 3y6tJaTott ne,pe.n;atrntt, tJT~ Il03BC>JISJ8T 

,IJ;JISJ ,IJ;BYX 6apa6aHOB HcnonisoBaTI>; O.l{HH MaJIJ,~~tfCKHit ~pecT Jlf; ·11pHBO)tH}.!liltl 

B )tBI1)Jt8HHe nocpe)tCTBO?.i · CHCT8MU sy6qaThlX H tJ8pBSJtJHHX nap .. (CM .KI1HeUaTH

qecKyKf CXeMy pHc .3) OT :3JI8KTJlOMOTOpa Tuna Tr..;.~I, 3000 o6iM~~yTyX). 

C n0Mo11t1>10 npyxHmiux cicod I54, I55 nJieHKa · no.itiltHMaeTcSJ K ·Be.itYIJtHM 6apa6a

HaM I28. · Hanpa.BJISJIOI!lHe poJIHKH I48 no~~O.ltSJT ee K cpoKa.Jil>HOit nJIOCKOCTH · 

Od'oeKTHBOB 2II. HHXHSJR Ka.CCeTa 38 cppHKUHOHHO CBSJ3aHa. c MexaHHtJeCKHM 

npHBO)tOM · OT :3JieKTpOMOTOpa. J(JIR npH,:r;amrn TIJI8HKe Ilp.9.BHJIJ,HOtt q,opMhl, 

x) TaKoit :Morop. 6u,n sanpoeKTHposan, H nocTaBJI~H B nepBOM :3K3eMmrnpe 
annapaTa, TaK KaK no npoeKTY BUmeyKa.saHHOil Ka.Mepu BHJIJ,COHa A.IT. 
AH.itpe~BaH B.H.]UHl>KOBa padOtJHil IIHKJI )tOJillt8H 6UJI copTaBJISJTL 8 ceK. 
O.n:HaKO yilte B nepBUX HCilUTaHHRX, c.n:eJiaHHUX ~ecaon I954 ro.na, 6UJI0 
ycTaHOBJieno, t1To .nn11TeJI1>Hocn pa6ot1ero .UHKJia ·:,rott KaMepu, .n;axe npH 
HanonneHHH ee aproHOM C rrapaMH cnHpTa H BO.ItU, COCTaBJIRJia TOMKO 
IO ceKyH)t c I~_J;,A.enuHeil K ,Jta.JIJ,HettmeMy YM8Hl>meHHll, oco6~HHO llJ)H 
nanoJIHeJUrn reJUteMr nonouy B cne.n;yn11t11x ;3K3~MnnRpax HyxHa saMeHa· 
UOTOpa (6000 06/i.nrn). • . 

I 
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OHa nepe.n C'.&8MKOll aBTOMaTHqecKH 3alltHMaeTCJI n1IOCKOnapa1I1I81IDHWH 

CT8K1IJIHHUMH. 'nnaCTHHKalm I42; I43. rrnaCTHHKH I42, oC'.ipalJl8HHU8 . 
; ~ , 1 ' • 

- . . 

~-o6'beiTHBaM, -xecTKO yxpenneHu Ha pa.MKax 22I, a Ha HX noBepxHo-

cTnx, ctmpHKacaD!llHXCH c nnemwn·, HaHeceHu npo,nonDHI:Je H nonepeqiiuJ 

PHCKH T01IlllHHOtl B I_2 JAK, Ha3Hat1e1me KQ!Opl,lX-.ztaBa'r!I B03trO'l!CHOCT:& 

npOBO,ItHTD ToqHoe COBM8lJl8HH8 nono:m:eHHR nneHKH npn penpoeK~HH C ee 

nonoxemrnu ripH. C1>8MKe • Heoe'.ixo.nm.i:an npH 3TOM no,ncTpOtlKa; ocymecui';m-

. 8TCJI cnenHaJI~HI,IM ycTpO~CTBOM c MHKpOM8TpH'qecKHMH BHHTaMH '230, a· 
\ ' . - , -

,11;1IJI KOMneHcan1m H3M8H8HHJI pa3MepoB n_.11eHKH·, B03HHKalO!ll8rO npH ,nnH.;.. 

T81IDHOM xpaHeHHH, npe,nycMOTpeHO ycTpottcT-a'O HaTJlllt-HOro p01IHKa r20,. 
. . . 

noa:eonm:mtero H3MeHemrnM Hauxemrn nneHK;H ,n;oC'.iHBancn coBM811l8HlfJ1 

nonepet1HHX PHCOK Ha nlOCKOnapa1I1I81IDHHX .CT8K1Iax H HX H30C'.ipal!:8HHf! 

. Ha nJieHxe_. .l{JIJI ycxpaHeHHJI rpenua qyBcl'BHT8JIDHOH noBepxuoctH nneHKH o 

cre.KJIO BO. Bpe1rn ee IIPOTJlrHBaHHH, paintH 221 cua6XeHLI pOJIHKaMH, KacaD

lllHMHCJI TOJIE,KO nepqiopHpOBaH1:{0H qacTH .. DJI8BKH. ,. 

Ha pnc.I H306paxeHa Ta_Kllte H KpUmKa, fl!)HM8H.ReMa.R npH <pOTOC'.&8MKe. 

Ha Hei1 yxpenneHH npHsMa I44 H axpouaTHqecKa.R mrnsa I4I, RBJIRD11tHecR 

COCTaBHhlMH tlaCTJIMH' CBeTonp~BO'A~, Il03B01I.f!IOut_ero B8CTH O,ItHOBpeue_HHOe 

cpoTorpacpHpOBa!rne" Ha TOM :m:e caitoM Ka,Itpe, Kpoue ocnoBnoro SIBJI8HH.f!: · 

ti. KaMepe BHJIDCOHa, mKaJIU npH60pa yKa3aTeJISI HHT,8HCHBHOCTH .. c-qeTqHKa 

H. qaCOB HJIH. KaKOrO-HHdy.nD·.npyroro npitc5opa, HaXO,l{SIIIlHXC.fl BHe <pOTOKauepu 

H 3JI8KTpouarHHTa~ Ha Bh1Il01IH8HHO)A oe'.ipasne 0,ItHOBp8M8HH08 !pOT~rpaq>HpOBa

.HH8 ocy~eCTBJI.f!8TCSI C oc5pa.THOll CTOpOHU <pOTOnneHKH (cu.pHc.4, H30C'.ipaxa

IOl!lldl xo.n; Jiyqett npH C'!ieMKe npH6opoB, HaXO,D;.RIItHXC.fl BH8. 1tai.rnpu}.Heo6xo

,l{HMU8 ,n;JISI noro ,l{JlHHHOqJOEYCHld! 06'.&8KTHB 06., . 3aTBOp 3T H np1rnua 277 
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I,pe!1SITCSI Ha BepxHetl TopneBott Kpumrrn <pOToannapaTa. IIpH 3T0U H30dpa-

llteune mKaJihl Ill npH6opa yKasareJISI 1rnreHCHBHOcTn nocpe,11;cTBOM sepKana 3, 

CtJeTqHKa Cq M I\Mcpep6JiaTa tiaC0B i Henocpe,ll;CTBeHH0 qJOKYCHPYIOTCR 

B IIJIOCK0CTH · 0 , a nonytie1rnoe s,nec1> M3o6pa.Xte~Me, c rrouo1:t1>10 
. . . .. 

axpoHaTHtJ8CK0l1 JIHH3bI Il+I .H npM3Ubl I44 qJOKYCHpyeTCSI Ha rrneHKy·. 

ITo,n6op0M qiopMhl sepKaJia 3 H BHXO,nH6ro 0KHa_ B npM3Me I44 M0l!i:H0 

ocy.111ecTBMT:b TaKoe. paCIIOJIOJB:emie H30dpa1te1rnn KaMepu BHJI:bCOHa H 

WKaJI BHemmix npu6opoB, npM K0T0p0M mKaJia rrpMC:lopa yKa3aTeJISI HH'.reH-. 

CHBH0CTH 6y.n;eT B0CIIp0lfSB0,ll;HT:bCSI Ha Ka.n:pe c H_aH60JI:billMM · .n:onycTH~rnM 

pasuepok npn He3Hal.JHTeJI:bH0f:I :mTpaTe IIJI0l!{a,ll;H Ka,npa, TaK KaK Ha HeM . . . . . . 
qJ0TorpaqJHpyeTCSI T0J_I:bK0 JIHW:b mKaJia npM6opa n IIpHT0M K0H!.{eHT!)HI.JeCKH 

C H306pa,iteHHeM. 60K0BbIX CTeH0K Kauepht BHJI:bC0Ha._Tmtee. pacnoJI0i.teHne

--·-11so·6paieHHtt--Ha rm~pe IlOK~3aH.O ··H; ~MC:;· 

Od~ee :·pa.CIIOJIOXeHlte-Bcero ~yc'l'p_()}!_C.'.!'!3?-, _!3J.l:.13-CTe C Kauepoi1 BHJI:bCOil8., 

. CTaH.n;apTHm.f . :rneKTP0Marmi;oM H mmyJI:bCH0l:t JiaMrron )J.JISI 0CBel!lemrn -· 

_ BHeWH~X npH0opoB, cxeuaTHI.JeCKH IisodpaJ!CeHO Ha pic.6. 

IIpu penpoe!tqim rrpm.reHSieTCSI B_TopaSI CMeIIHaSI _KpbIWKa C 0CBeTHTenmm. 

. Ee pacnoJiol!teHHe Ha annapaTe H paspes ~cBeTMTeJISI npe;tcTaBJieHh! Ha 

pMC. 7. CneilHaJil>Hhlfl xoa.n:eacop ocrneTHTe_JUi C0CTaBJieH H.3 )tByx 

JIHH3 92 H 97 Ii IlJI0CK0ro sepKaJia 93. B 0CBeTMTeJISIX npm.reHeHl:I KMH0-

JiaUilhl- - 96 .. rtpH Hartpm!teHMH IO B. M T0Ke 5 A. c~--rIOl!Ol!lb!O- BOrHyTorci 
: > ,. ·~ 

sepKaJia 94 :n~cTHraeTcSI ny1.1mee 11cnon1,soBaHMe cBeTa. OxJial!t.n:e1rne 

ocneTMTeJietl ,ll;0CTHraeTCSI rrpo.n:yBaHHeM B03.n:yxa, a norJI_0ll{eHMe TeIIJI0B!,!X 

Jiyqett npoHBB0)tHTCSI KIOBeT0tl C !.{MPKYJIMPYIOll[iW B Hett paCTBOpOM :ue.n:noro 

Kynopocax).. -

x) KrmeTa Ha qepTexe He noKasaHa. 

\ 
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· BirnIOtremi:e 11 padoTa (pciToamrapaTa 

Tip11 BKJIIOtiemrn aimapaTa B cen, cu.p11c.8, :rneKTpouarmn C 

. 3aJK:trnaeT cpo TOilJI eHI<y · Mex.ny C TeKJIRHHHwi · · IIJI OCKonapaJIJI eJI bHlilMH n Jiac TMHa:wt, 

O,ItHOBpeMeHH0 .3JI8KTpouarHHT C 1 OTKPh!BaeT qJOT03aTBOpb1. Arma17aT 

roTOB K C'I>eMKe • Bo BpeMR qJOTOC'.&e:t.Urn tiaCTI, CBeTa OT· 1n.my;n,CHOia 

na1mu no.naeTcR Ha cpoT_o3Jie?JeHT (Ha cxeue He noKa3aHo) ; BO3HHKali.11!1Uti 
, . 

~pu noM qiororoK ycnmrnaeTcn ii no.naeTcR na saE:m.1u A H E. Pene Pe 
d1rnwee . .no· CMX nop OTKJIIOtieHnhi11 or cenr, sauh!Kaer. KOH~aKTH A_ 11 ,B -: 

I 

tteu •BKJIIOtiaer CBOIO oduomy Ha m1Ta1rne _oT ceTM (.nci rex· nop noKa He. n])on

- ---:3?fijfer·.-ee·B11K1IIOtiemrn, M3-3a __ BHXO,Ita_ naJib~a n KY Jia tII<OBOrO Mexamrnua 

113 Brla,1{MHbl Ha . .l{HCKe tni!) • O.l{HODpeuemro C 3THM pa3W,lKaIOTCR K0HTaKThl 

e. c' JK H , mtTaHHe :)JI8KTp0MarHHTOB C H npe1cpautaeTCR, no,n-

BMEHaR CTe1rnmrnaR nJiaCTHHKa I43 0TX0,ItHT, OC~0dOilt,naR ipoi:on_.rreHKY 

M cos,naBaR 3TMM .l{JI.fl Hee B03J..I0J!tHOCTI, CB060,ItHOro nepeMel!{emrn, <pOT0-

3aTBopu 3aKph!BaIOTC.H·. 3a1AhrKaH~e Y.\8 KOHTaKTOB fl.' U r BKJinttaeT : . . . . 
3JieKTpmrnTop--M, OTtJero .nuc1cI{l,Ln6Bopaq11Il11ercR _ H BhlB_~~MT nane1i n 
H3 Bna.n1rnu Ha ItMJIIrn,npHtJ8CKYIO IlOB~pXHOCTI, )(MCKa KM. Ho Tenep1,, 

xoTR 11 npov.cxo,nHT pasumw.Hne miTaHHR pene Pe, ttepes KOHTar<TH 

JI M M, MOTOp OCTa8TCR BKJII01I8HHUM- OT coe,nMHemrn KOHTB.KTOB II H I{, 

a nttTaHHe 3JieKTpOijarHH~OB C H b' ocraeTCR Dh!KJIIOtJeHHHM H3-3a 

pa3:UhlKamrn KOHTa~TOD .II H o. -,, Kor.na naner~ '. .f1; , CHOBa OKaJ'\eTCR GO 

Brla.l{HHe .l{MCKa Im, TO cxeua BO3BpalllaeTCR B MCXO)J;HOe rlOJIOr:temrn • 

B CJIY'tl~e O6p1,rna HJIH OKOHtiamrn nJieHICH pOJIMKH I48 npy,;cMHHO!i 

CKO6u TIC, O6U1IHO H3OJIHPOBaHHU8 .O,T KOppyca, odpasyIOT 3JieKTPHtI8CKHi:t 

• 
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' KOHTaltT c Be,11;yiqmi 3y6tJaTbIM 6apa6aHO?.! I28 ; 11p11 3TOM BKJIIOtJaeTCR · 

pene Pe.,_ . , pa3M};lKaIOlltee TY, 'IlHTa10mee q>OTOanriapaT, H O.I(HOBpeue1rno 

BKJitrqaromee cttrHaJI:E,HYJO Jiauny C. JI. 

ITpoTSirHBa1111e KHHoirneHKH npOH3BOAHTCSI · 11011epeuemro Ha Ol(HH . ' 

H Ha TpH Ka,I{pa. - KaK '3TO YK~3aHO Ha puc .9. 3THM 06ec11etU1BaeTCSI 

nonH.oe ee :11:c11on:r:,30BaHHe 6e3 ·11po11ycKoB. 

TI . TaKoM perueHHH sa,n;atm cymecTByeT TaK:m:e ·To· 11pem1ymecTBO, 

t!TO 11p11 penpoeKI\HH, · Kalit~Oe OTBepcTlrn 11e
0

~0pallHH. ,Jl;OJI~HO. ~Cl10~a-

raTI:iCSI TOtJHO Ha TeX :iie CaMUX 3y6~aX 6apa6aHa,Ha KOTOpUX OHO HaXO,Il;HJIOCI:, 
. . t . . . . ' . . . , 

BO BpeMR qJOTOC'E>el,IKH. 3TO :matil!T,. t!TO ,n;eqieKTH l!3rOTOBJiemrn 6a_pa0aHOB 
. . . '·. . \. ' . 

H m~ HOHTaiia (3KCJ\eHTpHt!HOCU, 11epeKOCU H T.l(.) ne Ci.roryT OKa3bIBaTI:i 

BJIH.flHHSI IIa TOttHOCT:E. COBMell{eHHR 11011epett1IUX pHCOK Ha 11JIOCKOl1apaJIJieJII,

Hl:lX rrnacT1rnax H nJieHKe. 

• 
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lloC-C 

Pvic. I - O61~urr nvi~ armapaTa. O6o3Hatieuv1.rr:·r2s- 3y6tiaTirn 6aIJ<.'1.6mm, 
34 - MaJII>TUf1crrni1 Kpe CT' 2I2 - 3JI8ItTp01.!0T0pH' '38 - :rsaccem' 

· I54,I55 - npyiltIIJHHa.rr cKo6a, rz+s - Harrpanmuoi;i11l1 pomm, 
2II - 061,eKTirn, I42, I4J. - cTeKn.rrHHHe rrJiocKorrapaJIJienh:rue 
rr;racTHHKH, 230 - ycTaH0M'IIHh!e 1,urnpmreTpHtiecKne B1rnnr, 
I2O :- HaTmrmon pomm, 22I - pa1.rKa, I/+4 - rrp112ua, IL+I -. , ' . , -
axpoMaTHtI8CKa.fI JIHH3a. 
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PMC. 4 ~ XO'A Jiyqefi npM-c~eMKe mKaJI BHemHMX npndopoB. 
O603HatJeHMR: 06 - ~JrnHH0(pOKYCHUM od~eKTMB, 3T - saTBop, 
277 - rrpMsMa·,- ill - mKaJia rrpmfopa, 3 - sepKaJ10, f' -cpoKaJII>
HaR nJiociocTI>,. I44 - BTopaa npH3Ma, Cq - mKaJia· ct1eTtJmta, 

l/ - n11cpep6naT tJacoB. 
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PHC. 5 - PaCIJ0JI0Xemrn M30~paxtemii1 Ha Ka,npe. 



BH.r.duod~OA S:OlHel'i8Jte_xzcrnaoHOO 8HH8:l!COil'OllO'Bd aampo -9 • OMcI ------------=----. 

\ \ )'fOcdcN-,IOf'(' Y,,IIU~filf(' 

. \ /'<~W."'C'V4'11-'" c, .. C'~ 
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PrlC. 7 - CMeHHaJI KPhIIIIKa penpoeKT0pa Ha annapaTe. . 
O60:rnaqemui: 96 - KHH0Jia1.ma, 92, 97 - JIHH3hI, 
93-:- rIJI0CK0e 38pKaJio, .94 - B0rHyroe 3epKaJI0. 
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Puc. 8 - 3JieKTptttiecKaR .cxeMa cpoToamrapaTa. I, 

06o3Hatiemrn: TI - n~peKJIIOtiaTe_JIL, RM - KyJiatIKOBHti Mexamrnu, 
M - 3JteKTpoMorop, .C.JI • ..;..c11rHaJI:&HaR~Jia1ma,··Pe: -peJie, 
CH - CtieT'l!UK nym,Ta; CK - CtieT'llllK K~MepH,. C - 3JI0KTpO
MarHHT npmirnua TIJieHKl1, c' - 3 JieKTpOMarHMT 3aTBOpOB • 



I 
I 

I ,2 { ? 

I ' 2 I 2 J 

I I I 2 I I I 2 3 I/ 3 I/ 

147 -

I I 

2 I 2 

j !J 

4 _, Ji' 

s s 

/Jepe"'""leNue NO' 
{,rO'dP 

llePe11t1",I.HtY -'11tYdPtT 

. IJgPet'Ml{/, Ht1 'lf(TJp 

ne/Hl'lru,f.NCf ~IHl'dlla. 
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