
H.A.AJieKceeB, EJ1.BopottoB, 8.11.KottcTaHTHHOB, 

I0.8.Tapatt 

TIHT11CJIOMHhU1 cI>EPPOMArH11THhIM 3KP AH 

OE'hEMOM 1,5 M 3 

1. KottCTPYK1-'H5l 

- 9221 



Pl3 - 9221 

H.A.AJieKceeB, B.M.BopoHOB, 8.M.KottcTaHTHHOB, 
l0.8.TapaH 

TTHTMCJIOMHhIH cI>EPPOMArHMTHhIH 3KP AH 

OB'bEMOM 1,5 M 3 

1. KottcTpyKUHH 



1. Beebenue 

B pa6oTe/l/ C00611.lMOCL O IIpOeKTe MHOrocnoiiHoro 
llHJIIIH,UpH'leCKOrO cl>eppoMarHHTHOr<> 3Kj)aHa .· C BHy'i'peHHHM 
06'LeMOM -=-1 ,5 M 3 ycTaHO~KH "TpHCTOM"; .npe,AHa3Ha'leH
uoii '.nm1 H3MepeHHJI :JneKTPH'lecxoro.,nunonLHoro MOMeH"i'a 
HeiiTpoua c IIOMOll.lLIO ynLTpaxono,nHLIX HeiiTpOHOB. · B ua- · 
CTOJill.lee BpeMJI 3Kpau · H3roToBneH H acm,naH. · B ueuipe 
:JKpaHa ·nony11euo ocTaT011Hoe M~rHHTHoe none 3 7 3,5 y *. . 
CTa6unLHOCTL , . ero· no .. , IH3MepeHHJIM 6onee Me c11ua 
11ax~.nunaci. B -µpe.nen~x· ± 0 ,5 y.IloMHM.o np~MeHeH~JI B yc
TaHoBxe "TpucToM'", • :J~pau: Mo>KeT 6WTL TaK>Ke J1cnonL30-
BaH AJIJI: xaJIH6poBKB Mai::iluT0MeTpa11ecxoii annapaTypw pa3-
mi11Horo Ha.3HatteBHJI 6e3 ·e·rQ. pa36opKH,. Tax ;icax IIO OCH 
3KpaHa C o6oilx '. TOJ)llOB HMeIOTCJI BXO;uIWe OTBepCTHJI .nua-
MeTpOM 152 MM. . ' . 

:B HS:CTOJlll.leii pa6oTe /ttaCTL I/ OilRCW:BaeTCJI KOHCTpyx
llHJI :JKpaHa, uexoTopwe cneuucl>uttecxue Bonpocw Texuono
rue:: ero H3rOTOBneHHJI H ycTpOiiCTBO ,nnJI pa.3MarHH11HBaHBJI. 
B 118.(?TH II 6y,nyT C00611.leuw pe3ynLTaTL1 MarHHTHLIX H3· 
MepeHRH C IIOMO~LIO cl>eppO30H,UOBOrO /qyBCTBHTenLHOCTL 
.,,(),2y / B OIITHttecxoro KBaHTOBOro /'lyBCTBHTenLHOCTL"' l(ry / 
MarHHTOMeTpOB. 

2. KoHC■PYKflUJI 3KpaHa 

3xpaH, H306pa>KeHHLIH Ha puc. 1, COCTOHT H3 IIJITH 
nepMannoeBLIX llHJIIIH,npoB, ycTaHoBneHHLIX COOCHO B Hecy-
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llleM xopnyce H3 amoMHHHeBo-MaruueBoro cnna:ea AMIJ;. 
,ll;HaMeTp /nepBaJI IUl4>pa/ 'H .zymua /BTOpaH, :uu4Jpa, MM/ 
lUlnHH'APOB cne.I{yrolllHe:. 1/ 936, 2040;. 2/ 1048; 2080; 
3/ 1160, 21.20; 4/.1272, 2160; 5/ 1384, 2180. ·PaCCTOJI
HHe Me>K.I{Y cnoJiMH - 56 MM. Ilep:eble -.ieiwpe cnoH, C'iHTaJI . . . . ,_ 

OT · OCH _3Kpaua, HMelOT nepMannoeBble Top:ueBble KPhllllKH. 
PaccTOJIHHe Me>K.I{Y KPhlWKaMH 25 MM. Y _Ka>K,I{OH KPhllllKH 
ecTL xopoTKaH· :/125 MM/ IU1nHH'APH-qec1eu 11acTL, no3Bo
nJ110l1la.J1 Ha,I{eTL Kj)hllIIKY lia COOTBeTCTBY10utHB cnoii. 

Ka>K'Ahlii cnoii ne>KHT ua nocne.zu1011leM: Tax, .uanpuMep, 
nHThlii cnoii :eocnpHHHMaeT Bee _npe.I{hl'AYlllHX 11eThlpex. ff3-
BeCTHO, 0.I{HaKO, 'ITO ua11anLHaJ1 MarHHTHaJI npouu:uaeMOCTb 
µo MarHHTOMJlrKHX MaTepuanoB CHnLHO 3aBHCHT OT Mexa
HH'leCKHX uanpH>KeHHii. Ilo ,I{aHHhlM UHHHqM 12~ nonepe11-
uoe C>KHMaIOlllee uanpH>Keuue nopH.I{Kaa= 0,075 KZ.MM-2 

CHH>KaeT µ 0 nepMannOJI MapKH 79HM Ha 60 7 7O'fo. ,ll;pyrue 
BH.z:thl uanpJDKeuuii cuH>KaroT µ 0 ellle 6onLwe. Auanu3 ua
npH>Keuuii, B03HHKaIOlllHX B CBO0O.z:tHOM :UHnHH.z:tpe, npoB_e,I{eH
Hhlii no cxeMe xonL:ua, · HMerolllero onopy B o.z:t_Hoii To11xe, 
noKa3~, 'ITO H3rH6Hble uanpH>KeHHJI MoryT ,ItOCTHraTL 
3 KZ.MM-~ Taxue uanpH>KeHHJI Bhl30BYT B 3Kpaue CHnLHOe 
H uepaBHoMepuoe H3Meueuue µ 0 • ,ll;nH Toro 11To6hl H36e
>KaTL YXY'AWeH![JI MarHHTHhlX cBoiicTB nepMannoJI, 6wna 
pa3pa6oTaua TaKaH1 xoucTpyxiiuH xpeimeHHH cnoeB, KoTo
paH iI03Bonuna paBHOMepuo pacnpe.z:tenHTL uanpH>KeHHJI no 
nonepe11u0My ce11euHIQ cnoH. Oua cocT0HT :e:3 neuoniiacTo
BLIX xone:u u · na.Tyuuwx wnunex, c noMonu.10 xoTopwx 6h1Jl 
cnpecco:eau 3acwnaHHhlii Me)K'AY cnoHMH BcneueHHhlii rpa
uynupoBailuLiii ·nOnHCTHpon. ,ll;nH ny11Wero C>KaTHJI Hanon
HHTenJI no Bceii · .z:tnuue axpaua KOHCTPYK:UHH 6Lin·a c.z:tenaua 
Tpexcex:uuouiloii · / puc. 2/. TaKHM o6pa3oM, u:fru6uLie ua
npJ1>KeHuJ1 npaKTH'leCKH' . ycTpaHJIIOTC.H. B' onucaHHoii KOH
CTPYK:UHH: O:ueuuM B03MO>KHwe cpe.z:tuue u:anpJI>KeHHJI no -
nepe1111oro C>KaTHJI no auanoruH C pac11eTOM no.z:tmHnHHKOB 
CKOnL>KeHHJI: . 
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Puc. 2. CxeMa■u'lecKoe U3o6paxeHue KoHc11pyK14uu Kpen;ie
HU.R CAOeB 3KpaHa: 1,2, . ..• n - C.IIOU 3KpaHa, 3 - Hecy111uii 
Kopnyc, 4 - umum,Ku, S .; neHon.11ac■oai.1e Ko11i.11a, 6 -
acneHeHH1>1ii no.11uc■upo.11. 

rAe on H ·Ln - AHaMeTp H ,JVIIIH8. n-cnoJI 3Kpaua., Pi- aec 
.i -cnoJI. B caMOM He6naronpHJITHOM cnyqae (n=5) nony-
11aeM a -:. 10-4 KZ.MM-; 'ITO npeHe6pe>KBMO. Ecnu AWKe 
npeAnOnO>KBTb, 'ITO a HB>KHeii TO'IKe CllOJI ·HanpJI>KeHBJI 6y
AYT B 5 ·:-10 pa3 6on&me cpeAHHX, TO _B B 3TOM cnyqae OHB 
npaKTB'leCKB He BllBJIIOT Ha µo . 

B. :u;eHTpe KPbIWeK BMeIOTCJI OTBepCTHJI ,ABaMeTpOM 
200 MM .IVIJI BLICOKOBOllbTHoro BBOAa B BaKyyMHYIO KaMepy 
ycTaHOBKH "TpHCTOM" C O,ABoro Top:u;a 3KpaHa B HeiiTpOHO· 
BOAa YXH c Apyroro Top:u;a • .Un• pa3MarHB'IHBaHBJI 3KpaHa 
no ero ocB 6wn ycTaHoaneH ToKonpoBoA H3 AMU / CM. 
puc. 1/, HMBTHpoaaawd aaKyyMHYIO KaMepy c HeiiTpoHo~ 
BOAOM B KO>KYXOM BblCOKOBOllbTHoro BBOAa B HaTypan&HYIO 
BenH'IBHY. KpbIWKB Ha KWKAOM Top:u;e 3KpaHa 6wnB co6pallbl 
a 6noKH, KOTopwe MoryT c noMOID;bIO npocTeiiwero Mexa
HB3Ma nepeMemaTbCJI no ToKonpoBOAY B npeAenax 125 MM 
TaK, 'ITO KpbIWKB MOryT 6b1Tb nonHOCTblO CHJITbl HllB HMeTLI 
Ha CllOB 3KpaHa. ToKonpoBOA HMeeT BXOAHble OTBepCTHJI 
,ABaMeTpOM 152 MM .IVIJI BBOAa 11yacTBHTeJibHblX 3neMeHTOB 
/q'3/ MarHBTOMeTpOB. 

6 

Puc. 3. MazHU•Hbl~ 3K~H co CHJllllblM 6AOKOM. KPWllleK. 

Ha puc. 3 3KpaH noKa3aH 6e3 KpblllleK H TOKOnpoBOAa, 
a Ha puc. f - a nOnHOCTbIO co6paHHOM BUAe. 

3. TexHOAOZU.R U3ZOaoa.11eHUJI 3KpaHa_ 

)J;nJI H3rOTOBlleHHJI 3KpaHa 6wn HCnOllb3OB&H llHCTOBOB 
nepMaJI1Ioi 79HMY 121 c P&3MepaMH 1600 x 600 x 1 MM 3• 

Do .A&HHWM 6aJI1IHCTH'leCKHX HCnLIT&HHH B 38.MKHYTOB :u;enu 
nepMaJI1Ioi HMen H&'lan&Hyro MarHHTHyro npOHBD;aeMOCTb 
µo = 49000 nocne OT>KHra a B&KYYMe no cne.AyromeMy pe-

o )KJ(My: BW,Aep>KKa npB TeMnepaType 1100 C B Te11eHue 
3 'lac., oxn&XC,lleuBe co cKopocTLIO 100°C. 'lac-1.Ao 600 °C 
B .nanee c BWKnI011euuol ne11&10. Uumm.Apw B KpbllUKH 3Kpaua 
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Puc. 4. MazHumHi.iii 3KJXlH a coopaHHOM auc)e. 
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6WJIH CBapeHW B3 . JIHCTOB BCTWK C noMOJUl,10 aproHo-p;y

rOBO:ii CBapKB. OT>KBr npOB3BO,IJ;BJICJI Ha HoBoJIBlleUKOM 

MeTaJIJIYprB'leCKOM KOM6BHaTe B BOJJ;OpOJJ;HO:ii ne'IB no cne

JJ;yIOuteMy pe>KBMy: CKOPOCTL HarpeBa, Ha'IBH8.JI C 400° C, 

6wna paBHa 56 'c. 11ac - 1, Bwp;ep>KKa npu 1140-=- 1150 °C 
B Te'leHBe ,"13 11ac, OXJia>KJJ;eHBe co CKOPOCTLIO 27°C. 11ac-1 

JJ;O 6OO°C, 3aTeM BMeCTe C BWKJIIO'leHHOii ne'ILIO. l\BJIBHJJ;· 

pw 6WJIH ycTaHOBJieHW BepTIIKaJILHO B npBcnoco6JieHBB ,IJ;JIJI 

OT>KBra, ¢,BKCHPOBaBmero HH3 JUIJIHHJJ;pOB no OKPY>KHOCTH 

c TO'IHOCTLIO 2 MM H Bepx B 'leTwpex TO'IKax. TaKOH Ba

pHaHT ¢,HKCanHH Bepxa OKa3aJICJI Heyp;a'IHWM, TaK KaK BO 

BpeMJI OT>KHra npou3omna 3aMeTHaJI p;e¢,opMaUHJI BepxHeii 

qacTH UHJIHHJJ;pOB /OTKJIOHeHHe OT OKpy>KHOCTB ,IJ;OCTHraJIO 

30 - 35 MM/. OJJ;HOBpeMeHHO OT>KHraJICJI pe3epBHWii uu

JIBHJJ;p ,IJ;JIJI "HyJieB0rO" CJIOJI, ¢,HKCa,nHJI Bepxa KOTOpOrO He 

npoH3BOJJ;HJiaCL; npH 3TOM OTKJIOHeHHe OT OKPY>KHOCTHJie>Ka-

JIO B npep;enax 2-=-3 MM. )J;nB HcnpaBJieHHJI UHJIBHJJ;pOB 6wna 

nposep;eHa BaJILiiosKa C noMOlltLIO pe3BHOBWX POJIBKOB * . 
KpwmKH OT>KBraJIHCL B JJ;BYX3Ta>KHOM npucnoco6JieliHH. Ha 

OJJ;HOM 3Ta>Ke pacnonaraJIHcL p;pyr Ha p;pyre KpwmKHJJ;JIJI 

0JJ;Horo H3 TOPUOB 3KpaHa. TaK KaK OCHOBaHHJI 3Ta>Keii 

6WJIH CJJ;eJiaHLi He,IJ;OCTaTO'l~O TOJICTWMH, TO OHB p;e¢,opMH· 

pOBa.JIHCL BO ' BpeMJI OT>ICBra, 'ITO. npHBeJIO K p;e¢,opMa,nHH 

KpwmeK / OTKJioHeHHe Topuos KplimleK OT nnocK<>CTH JJ;OCTH· 

raeT 5 -=-7 MM, 01;:KJio·HeHHe UHJIBHJJ;PH'lecKoii 'l&CTH KpwmeK 

OT OKPY>KHOCTH ,IJ;OCTHraJIO 10 -=-15 MM/. HcnpaBJieHHe Top

ueswx 'laCTeii KpwmeK He npOB3BO,IJ;HJIOCL, 'IT06W H36e>KaTL 

HarapT.OBKH, a UHJIBHJJ;PH'leCKHe 'laCTH 6wJIH HcnpaBJieHW 

aHaJIOrH'IHO UHJIHHJJ;paM, npH'leM O,IJ;HOBpeMeHHO KPaJI Kpw
meK 6wJIH pa3BaJILUOBaHw Ha JJ;JIHHe 20 MM nop; yrJI0M -

30° /KpaJI UHJIBHJJ;POB 6WJIH, Hao6opoT.' .HeMH0ro 3arayTW 
BHyTpL/. . 

)J;JIJI TpaHcnopTBpOBKH OT0>K>KeHHoro 3Kpaua 6WJIO H3· 

roT0BJieHo cneuuaJILHoe npucnoco6JieHHe, no3B0JIHBmee 3Ha· 

'IHTeJILH0 yMeHLWHTL B03JJ;eiiCTBHe TpJICKH aBTOM06HJIJI Ha 

nepMaJIJioesLie AeTaJIB. B 3T0M >Ke npucnoco6JieHHH C 'JJ;O· 

6aBJieHHeM HecYutero Kopnyca /p;eTaJIL 1 Ha puc. 1/ npou3-

sep;eHa c6opKa UHJIHHJJ;POB /MoMeHT c6opKH noKa3aH Ha 

* BaJILUOBKe nop;sepranacL nonoca WHpHHOii "" 250 MM • . 
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Puc. 5. MoMeHII COOPKU MOZHUIIHOZO 3KpaHa. 

puc. 5/. 3aTeM 3KpaH 6wn nepeBe.JJ,eH B, ropH30HTa.JlhHoe 
nono)KeHHe. Bo BpeMJI 3TOii onepa.JJ;HH H JIOTOM B. Te'leHHe 
Mecxµa K0HTPOlIHpOBaJIOCL nono)KeHHe IUIJIHH.JJ.POB OTHOCH
TenLHO Kopnyca. CyMMapHoe CMemeHHe IUfJIHH.JJ.POB no CpaB
HeHmo c BepTHKa.JlhHWM nono)KeHReM c6opKH He npeBWCHJIO 
.1 MM. 3KpaH 6Lm YCTaHOBneH B na6opa.TopHOM noMemeHHH 

10 

TaKHM o6pa30M, 'ITO cpe.JJ,HeKBa.JJ,paTH'IHOe 3Ha'leHHe KOMno
HeHTLI reowarHHTHoro nonJI B.JJ,OJIL OCH 6Lmo MHHHMaJILHO :* • 

4. Yc11pouc11so C)AJI pa3MOZHU11UBOHUJI 

B neHTpe H3rOTOBJieHHoro H OTO)K)KeHHOro, HO He pa3-
MarHH'leHHoro 3KpaHa ocTaTO'IHoe· MarHHTHOe none paB- • 
HJIJIOCL =60}'*':OcTaTO'IHOe none 6wno 3Ha'IHTeJILHO yMeHLWeHO 

MeT0.JJ,OM IUIPKYJIJIPHOro pa3MarHH'IHBaHHH
11 

'
3

~ J,noK- cxeMa 
ycTpoiiCTBa ,lPIB pa3MarHH'IHBaHHB npe.JJ,CTaBJieHa Ha puc. 6, 
a woTorpatHJI TOKonpoBo.JJ,a, BcTaBnxeMoro B 3KpaH,- Ha 
puc. 7. YcTpoiiCTBO no3BOnBeT nponycKaTL no OCH 3KpaHa 
nepeMeHHLlii TOK .JJ,O 1 KA npoMWWJieHHOii 'laCTOTW, npH 
3TOM aMnnHTy.JJ,a nepeMeHHOro MarHHTHOro nonx Ha pa.JJ,Hyce 
nxToro IUflIHH.JJ.pa paBHa 3 3. O,AHaKo nocne nepBoro pa3-
MarHH'IHBaHHB ,AJIB nony'leHHB MHHHMaJILHoro OCTaTO'IHOro 
no.JU Tpe6}'IOTCB 3Ha'IHTeJILHO MeHLWHe TOKH, n03TOMY B 
ycTpoiiCTBe HMelOTCB TOHKaB H rpy6aJI peryJIHpOBKH TOKa 
C noMOIULIO peocTaTa H aBTOTpaHCWQpMaTopa, c·ooTBeTCTBeH
HO. Ilocne.JJ,HHe o6opy.JJ,OBaHw 3neKTponpHBO)¥lMH C pe.JJ,YKTO
paMH. CKOPOCTL H3MeHeHHB TOKa MO)KeT peryJIHpOBaTLCH 
C nOMOIULIO CMeHw·wecTepeH B pe.JJ,yKTope. . 

" 
5. Jipeoeapu11eAt,Hble pe3)'Abll011bl MQZH.U.HblX U~MepeHUU 

Ilocne no.JJ,6opa pe)KHMa pa3MarHH'IHBaHHB H ero onTH
MH3aD;HH *** y.JJ,aBaJIOCL no.Jiy'IHTL OCTaTO'UIOe none B neHTpe 

* reoMarHHTHOe none B 3TOM noMemeHHH .JJ,OBOJILHO 
CHJILHO HCK~eHo. B O.JJ,HOpO.JJ,HOM none 3KpaH MO)KHO ycTa
HOBHTL CTporo nepneH,AHKynxpHO BeKTOPY nonx. 

** OT)KHr 3KpaHa npoH3BO.JJ,Hncx B npHC}'TCTBHH reoMar
HHTHOro nonx, KOTOpoe HaMarHHTHJIO 3KpaH npH OXJl~.JJ,e
HHH HIOKe TO'IKH K10pH. 

**~ IIo.JJ.p06Hee Ha 3TOM MW 0CTaHOBHMCB B 'laCTH I I Ha"' 
CTO.aine:ii pa6oTW. 
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3Kpaaa·· AO lS y • OAHaKo IlOCJie HaMepeliaoro' HaMarHH'IH

BaHHJI' 3Kpaaa * aocnpoH3BeAeHHe TaKoro noJIJI nony11anocL 

JIHWL IlOCJie MHoroKpaTHLIX IlOilLITOK. OcTaTO'IHOe none 

2,5-;.-3y BOCilpOH3BO~JIOCL C AOCTaTO'IHO xopoweiicTa6HJIL
HOCTLIO. 

1 5 r 
I . 

~IQ 
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6 
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□,-2208 
Puc. 6. DAOK- CXeMa yc,tpoiic11ea OAJI 1IOK080ZO pa3MQZHU
'IU8QHUJI 3KpaHa: 1 ·· - 110Konpoeoo; 2 - cuAoeoii 11paHc,Jiop
Ma11op, •un OCY - 40/0,5 - A; 3 - peoc•a• 1 KOM, 5 A; 
4 - 80Ab111Me111p, 5 - . •PaHC(POpMa•op •oKa; 6 - aMnepMe•p; 
7 - pezyAJIIIIOp HanpJ1J1CeHUJ1, •un POT-25/05, 25 KBA, 
c MexaHU'leCKUM nepeMe111eHUeM nepeU'IHOii OOM01IKU no 
JlpMy. 

* ,lJ,JIJI 3Toro IlpH HCI<OTOPOM TOKe l{CilL CHCTeMLl pa3-
MarHH'IHBaHHJI pa3pLlBaJiaCL H B03HHI<aJOutHe 3KCTpaTOKH 
pa3MLIKaHHJI HaMarHH'IHBaJIH 3KpaH. 
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Puc. 7. 
3KpaHa. 

ToKonpoeoo 0/IJI pa3MQZHU'IU80HUJI MOZHU■HOZO 

OneHHM B03MO)KHLIH K034>cl>HUHeHT 3KpauHpOBaHHJI K 

reoMarHHTHOfO IlOJIJI ,AaHHLIM 3KpaHOM / K onpe,AeJIJICTCJI 

KaK OTHOWCHB,e - auewuero- MarHHTHOrO IlOJIJI K npouHKWe- . 

MY BHYTPL _ 3Kpaaa/. MarHHTHaJI npoHHUaeMOCTL nepMan

noeawx ,AeTaneii B 3xpaue ueu3:secTua. Ilo imTepaTypuLIM 

,AaHHLIM ' OT)KHr B aTMoccliepe BOAOPO.Aa ,AaeT BCJIH'IHHY 

µ
0 

B 1,5-2 ·pa:ia 6onLWYJO, 'leM OT)KHr B BaKyyMe. CqHTaJI, 
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'ITO npaaxa nepMannoeaL1x AeTaneii yxy,IUlIHJia :µ 0 He 
nee 11eM a 2 pa3a *, nony1111M H3 4>opMynw AnJI K /1/ : 

µ t s 5 R~ - (R. 1 + t ) 2 
K := ( !:JL_) II - _1 ___ 1....,-,..;....----

-· 2 i=I R~ 
I 

60-

5 
'ITO K = 1,5 .10 / 3AeCL t - Tominma cnoJI, R i - Pa.ztHYC 
i-cnoJ1, R0 =- t /. HanpJDKemiocTL reoMarHHTHoro nom1 
a MecTe pacnono)KeHHJI :Jicpaua paaua ""·45000y. TalCllM 
o6pa30M, np~HHKWee BHYTPL 3Kpaua reoMarHHTHOC none Ha 
DOPJIAOK MCHLWC, 'leM MarHHTHOe none B 3Kpaue, BLl3WBae
MOe OCTaTO'IHOH HaMarHH'leHHOCTLJO 3KpaHa, HeycTpa.HHMOii 
C UOMOIQLJO TOKOBoro pa3MarHH11HBaHHJI. 

Hu 4 

31 Jib I o:\~. ··l 

2 "------L--___ ........._ __ ____, 

0 5 10 15 

: lt::E±k: rl 
3 . . 

15 20 25 30 

:1 E" I· I 
30 35 40 45 

t 
Puc. 8. BpeMeHHQJI 306UCUMOCab nonepe'IHOU KOMnoHeHabl 
H11/e 2QMMax/ oc•a•0'IH0Z_0 MQZHUaHozo no)IJI 6 3KpaHe~ 
Caapaoaoe 3Ha'leHue Hi+ = 2,5 y noAy'leHo cpa3y nocAe 
aoK06020 pa3MOZHU'IU60HUJI. BpeMJI t 6 Cy■Kax. 

* HanOMHHM, 'ITO u,eHTpanLHLle 11aCTH JOIJJHH)U)OB He 
UOASepranHCL npaaxe. . . 
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H3MepeHH1I nonepe11HOH KOMUOHCHTLI ocTaTO'IHOrO nonJI 
H i.l,_*: Ha OCH 3KpaHa B npeAenax ±35 CM OT ero reo
MCTpH'leCKOrO u,eH-rpa noKa3anH, 'ITO MHHHMYM nona He 
coanaAaCT C u,eHTPOM 3KpaHa H CMCIQCH Ha 10 CM. 3aBHcH
MOCTL H il. OT oceaoii KOOp,AHHaTbl OTHOCHTCnLHO MHHHMyMa 

CHnLHO acHMMeTpH'IHa. 
H3Mepeaaa cTa6HnLHOCTH Hil B u,eHTpe :JKpaaa, npo-

ae,AeHHLIC B TC'ICHHC 40 ,AHCH, noKa3anH, 'ITO Hi...LAPCii<l>y

CT a npe,Aenax 3..,.4 y I puc. 8/. 

B 3aKJIIO'ICHHC aBTOPbl noni.3yJOTC1I cnyqaeM, 11T06LI no-
< 6naro,AapHTL A.H.AH,Apocoaa, H.A.Mau.yeaa, B .M.Kpblnoaa, 
A.H.Cene3Heaa, B.li.,D;y11au.a _H IO.B.HHKHTCHKO 3a noMoIQL 

H co,AeiicTa:e:e a pa6oTe. 
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* Ilpo,Aoni.Haa xoMnOHCHTa H i II Ha ocH :JKpaHa. ne)KHT 
a npe,AeJiaX 1-1,5 y H MO)KCT 6blTL YMCHLWCHa 6oJiee TIQa
TCJILHOH opHCHTau,aeii 31Cpaaa B r~oMarHHTHOM noJie. 
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