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CoBpeMeHHhle ~H3HqecKHe ycTaHOBKH xapaKTepH3YIOTCH 

HanHqHeM 6onbiUOrO qHcna BpeMeHHhlX H aMnnHTYJJ.HhlX 

KaHanoB. B CHny 3TOro B HHX ~Tano npaKTHqecKH 06H3a· 

TenbHbiM HCnOilb30BaIIHe CHCTeM penepHhlX CHrHanoB )J,IlH 

KOHTponH H KanH6pOBKH. B ~H3HKe BhlCOKHX 3HeprHH )J,IlH 

nonyqeHHH BpeMeHHOH H aMililHTYJJ.HOH HH~OpMal.\HH Hcnonh -

3YIOTCH B OCHOBHOM Cl.\HHTHililHI.\HOHHhle H qepeHKOBCKHe 

JJ,eTeKTOphl. CHcTeMa penepHblX CHrHanoa )J,IlH ll!fX )J,Om1rna 

o6ecneqaBaTb, npH cpaBHHTenbHO BbICOKOH /0,5 ·':-lo/o/ CTa-. 

6HnbHOCTH CBeTOBCnhIWC'K B aMnnHTYJJ.HblX KaHanax, BbICOKYIO 

TOqHOCTb HX BpeMeHHCd. npHBH3KH: He Xy)Ke 1 HCeK )J,IlH 

BpeMeHHhlX H He Xy)Ke 10 HCeK )J,IlH aMnnHTYJJ.HbIX KaHanoB. 

Ha )J,IlHTenhHOCTb penepHhlX CBeTOBCnhIWeK TaK)Ke Hano:lKeHbl 

orpaHHqeHHH, OHa )J,Oil)KHa 6h1Tb He 6onhwe )J.IlHTenhHOCTH 

BhlXOAHhIX HMnynbCOB HCnOilb3yeMhlX «l>3Y. 

K HaCTOHLQeMy BpeMeHH H3BeCTHbl reHepaTOphl penepHbIX 

BpeMeHHbIX cneTOBCnhIWeK Ha 5+25 KaHanoB / 1- 4 /. OrpaHH • 

qeHHe Ha yBenHqeHHe qHcna KaHanon HaKnanMnanoch nH6o 

HeAOCTaToqHOH CTa6HnhH0CTblO npeMeHHOH 3a,!\ep:lKKH no 

KaHany BHewHeu CHHxpoHH3al.\HH *, nu6o HenocTaToqHou 

MOLQHOCTblO 061.Qero KOMMYTHPYIOLQero 3neMeHTa. 

MMeBWHeCH CHCTeMbl penepHhlX aMnnHTYAHhlX CBeTo

BCDhlWeK / 5 -
11 

/ o6nananu qpe3MepHo 6onhwoii nnHTenb· 

HOCTblO BhlXO~Horo CHrHana. CneTOBCnhlWKH Ha OCHOBe a -
HCToqnHKOB 1 ·:...: 15 / Heyno6Hhl H3 - 3a Manou neperynHpye

MOH aMDilHTYAhl H cpaBHBTenbHO 6onbWOH AilHTenhHOCTH 

curuana / -<>oo HCeK/. YKa3aHHbIX HeAOCTaTKOB nuweHhl 

HCTOqHHKH penepHhlX CBeTOBCDbIWeK Ha nonynpoBOAHHKOBbIX 
~, .. .1.. 

* qTO He n03BOnHeT BKnroqaTh HeCKOilbKO reHepaTopoB 
napannenhHO; KpoMe Toro, JJ.ononHHTenhHhle Heyno6cTna 
C03,!\aeT HeO)J.HHaKOBOCTb 3anep)KeK_ no KaHan~M CHHXpOHH~ 
3al.\HH. 

... 
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CBeTO,llHO,Itax /I 0 - ·121, O,ItHaKo TeMnepatypHLIH .ztpe:iicp HX 
cpaBHHTem,HO BenHic H COCTaBmieT 1 72"/o/°C. HcnonL30BaTL 
HH,llHBH,ItyanLH}'W TeP,MOKOMneHcauaio CBeTO,llHO,llOB, KaK :no 
npe,llnO:>KeHo B /lO,lli', B MHoroKaHanLHLIX CHCTeMax npaK
TH'leCKH HeB03MO:>KHO H3-3_a 11pe3MepHo:ii Tpy,1toeMK0CT1f. 

B HaCTO.RIQe:ii pa6oTe OnHCLIBaeTC.R reHepaTop penepHLIX 
CBCTOBCnLIWeK, pa3pa6oTaHHLI:ii ,llilJI YCTaHOBKH no HCcne
,llOBaHHID :meKTPOMarHHTHLIX pacna,ItOB pe3oHaHCOB /l 6/. re
HepaTop 06ecne11HBaeT O,llHOBpCMCHHLIC CBeTOBCnLIWKH no 
64 BpeMeHHLIM H 96 aMnJIJITYAHLIM KaHanaM. Ilpo6ne~a .no
BLIWCHHJI 'IHCna BpeM~HHLIX KaHanoB peweHa yaenH11eHHeM 
MOIItHOCTH KOMMYTHpyroIQero. 3IlCMCHTa H IlY'IWHM cornaco
BaHHeM B uenH KOMMYTHPYIDIQH:ii THpncTop - 06ocTp.RIOIQa.11 
IlHHH.R - pa3BeTBHTenL; npo6neMa CHH)KCHHJI TeMnepaTypHo-· 
ro .ztpeiicpa CBCTOBCilLIWeK B aMililHTYAHLIX KaHanax peweHa 
nyTeM cTa6HilH3auan TeMnep~TYPLI · Ka)l(,1toro cBeTOAHO.zta. 

EnoK-c;xeMa onHcLrnaeMoro. reHepaTopa npuBe.zteHa Ha 
PHC. 1. OH COCTOHT !f3 co6CTBCUHO renepaTopa r . .ztaioiqero 

BHewt1.nYft<_, ynpa.6J1eHue 

r 

96 Bb1xoaogv an.R 3anyCKQ 
c6eroauodog cneKrpOMerpuLI. TPO.KTO. 

64 glllXO~Q. onR J-On!:/CKa . 
cgeroauoao6 SpeMe1u1ou npu&l31Cu 

I~ 

~ ~3Y·30 

Puc. 1. E.1101<- cxeMa 160- KaHaAbHozo zeHepa111opa pe_nepHblx 
cee111oecnb11Ue1<. 
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caruanLI no 'ICTLlpeM BpeMeHHLIM H WCCTH cneKTPOMCTpH
'ICCKHM BLIXO,ItaM; ,llCCJITH nacCHBHLIX pa3BCTBHTeneii P; 
cxeM cpopMHpOBaHH.iI HMnynLCOB- C.PH B cneKTPOMCTfH'ley
KHX Kauanax. Hcn.onL3YJOTCJI CBCTO,llHO,llLI AJilO2A 1 7

•
1
~ • 

Bo BpeMCHHLIX KaHanax AHOALI 3anycKaIOTCJI B o6paTHOM 
uanpaaneHHH KOPOTKHMH HMilYilLCaMH 11anpJ1)KCHHJI aMnnHTy
AOH ~ 60 B. B cneKTpoMeTpn11ecKHX Kauanax a uen11x no
BL1weua11 CTa6HnLHOCTH "nnoIQa.ztH" CBeTOBCnLIWK.U:, CHH

)KeHHJI MOutHOCTH 3a.zta10utero 6noKa, CMJ1r11eHHJ1 Tpe6oaauaii 
K CTa6HnLHOCTH 3anycKaIOIQHX HMnynLCOB H B HHTepecax 
y,1to6uoro a ue3aBHCHMoro perynapoaaHHJI aMnnHTYALI cae
TOHMnynLCOB ocyute~TBilJleTCJI 3anycK CBCTO,llHO,llOB B np11-
MOM uanpaaneHHH HMnynLCaMH 3apJ1,1ta. . 

Ha pac. 2 npe.ztcTaaneHa npHHU:HnHanLua11 cxeMa reue -
paTopa. 3a.ztaJOIItHH MYilLTHBH6paTop C 3MHTTCPHO:ii CBJl3LIO, 
co6paHHLIH Ha TpaH3HCTopax rT3O8, MO)KeT pa6oTaTL 
B aaToKone6aTenLHOM pe)KHMe H B pe:>KHMe reuepau:ua na-
11eK /nepeKnIO'la TenL B nono)KeHHH "aBT. "/, a TaK)KC B pe -
)KHMe BHeWHero 3anycKa H pa30Boro nycKa OT KHOnKH Kl 
Ha nepe.ztHeii naHenH /nepeKn1011aTenL B nono)KeHHH "BHew. "/. 
HMnynLC BO BpeMeHHLIC KaHanLI Bhlpa6aTL1BaeTCJI THpHCTo
poM THna BTX95/8OO R* c nocne,ItyIOIItHM o6ocTpeHHeM 
Ha HCilHHCHHOH IlHHHH 3a,Itep)KKll C cocpe,ItOTO'leHHLIMH na
paMeTpaMH /I 9,I/, COCTOHIQeii H3 150 3BeHLCB **· Tu
pHCTOP aLipaoa TLl!JaeT nepena.zt uanp11)KeHHJ1 ~ 500 B c 
ii>POHTOM - 200 HCeK. Ha BLIXO,Ite IlHHHH npu Harpy3Ke 
~ 12 OM IlOJIBilHCTCH nepena.zt uanpH)KeHHH - 350 Be cppoHTOM 
- 4 HCeK. Yxopo11euae HMnynLca AO 7 HCeK npOH3B0,llHTCH 
AHcl>cl>epeHU:HPYIOIItHM KOHACHCaTopoM eMKOCTLIO 500 . n4'. 
MaKCHManLuaa pa6011aa 11acT0Ta reuepaTopa onpe.ztenaeTCH 
apeMeHeM BOCCTaHOBilCHHH THpHCTOpa H COCTaBJIHeT~l5O I'tJ. 
Co 140 3Beua IlHHHH CHHMaeTCJI npe,o:LIMnynLC ,llilH CHHXpo
HH3aU:HH ocu:annorpacl>a H 3anycKa cneKTPOMCTPH'ICCKHX Ka
uanoB. B xa:>K.ztOM H3 wecTH 4>opMHpoBaTeneii ne'pena.ztoB 
uanp.R:>KeHHH ,llilJI cneKTPOMeTpH'ICCKHX KauanoB CO,Itep)KHTCH 

* Bo3MO:>KHO acnonL3oaauae THpHcTopa KY2Olll. 
** IlapaMeTpLI nHHHH npHBCACHLI Ha PHC. 2. . 
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TpHrrep Ha TpaH3HCTopax C B3aHMH0 ,!J;0ilOJllUIIOUUIMH THilaMH 
IlP0B0,!J;HM0CTH /rT313 H rT33O/ H KJIIO'I Ha. TpaH3HCTope 
KT9O41i, pa6oTaIOIQeM B o6nacTH naBHHHoro npo6011. Tpur
rep pa6oTaeT B pe:lKHMe O,!J;HOBH6paTopa KaK 3KBBBaneHT 
6hl~Tporo HH3K0B0nLTHoro THPHCTopa. C BhlXO,!J;OB KnIO'leii 
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Puc. 3. l1puHt1unuaAbHaJ1 cxeMa pa3eemeumeAJ1 uMnyAbcoe/P/. 

CHHMaIOTCJI nepena.z:i;hl . Hanp11>1CeHHJI aMnnHTy.z:i;oii -100 B 
C ti>pOHTaMH - 3 HCeK •. To'IHOCTb BX BpeMeHHOH DPBBJl3KH 
0TH0CHTenLH0 HMDynLC0B BpeMeHHbIX KaHanoB He Xy>ICe 
3+ 5 HCeK. .. 

Ha pac. 3 D0Ka3aH0 ycTp0HCTB0 naccHBH0r0 pa3BeT
BHTens HMDynLC0B. OH npe.z:i;CTaBmieT co6oii napannenLH0e 
coe.z:i;Hueuae 4 rpynn nocne.z:i;oBaTenLHo coe.z:i;uueHHhlX Ka6e
neii H np0H3B0,!J;HT pa.3BeTBneHHe HMnynLC0B B 16 KaHanoB 
6e3 D0Tepb M0IQH0CTH • .L(nH ynena11eHHJI HH,D;YKTBBH0ro co
np0THBneHHJI onneT0K I 19 I 3 Ka6enH B Ka)K,!J;OH rpynne 
HaM0TaHhl Ha 4>eppHTOBhle K0nLua. K16 x 10 x 9 3000MB, 
no 14 BHTK0B Ha Ka)K,!J;0M. 3To o6ecne'IHBaeT D0CT0JIHHYIO 
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cnaJJ;a IlJIOCI<OH BepWHHbl HMilYJILCa He MeHee 1 MKCeK. 
<l>poHTLI HMilYJILCOB reHepaTopa I' npH npoxo:>K,IJ;eHHH qepe3 

pa3BeTBHTeJIL yaeJIH'IHBaIOTCJI He 6onee 'leM Ha 0,5 HCeK. 

CxeMa 4>opMHPOBaHH1I I<OpOTI<HX HMilYJILCOB 3ap11JJ;aJJ;JI1I 

3anyc1<a CBeTOJJ;HOJJ;OB B cneI<Tp0MeTpH'leCI<HX I<aHanax IlpH

BeJJ;eHa Ha pHC. 4. B HOpMaJILH0M COCTOJIHHH B JJ;HOJJ; c Ha

I<OilJieHHeM 3ap11JJ;a ,D;H3 /)];312/ IlOJJ;aeTCJI TOK OT HCTO'IHHKa 

C perynHpyeMblM CMeI.QeHHeM. IIpH l{OJJ;a'le Ha BXOJJ; 3anH

paI011lero nepenaJJ;a Hanp11:>KeHu11 B cBeToJJ;HOJJ; npoxoJJ;HT HM· 

nyJILC / C 3ap1IJJ;OM, nponopuHoHaJILHLIM TOKY, npoTeKaIOI.QeMy 

qepe3 ,D;H3/, 3anyc1<a11 ero B np11MoM HanpaaneHHH. TaKHM 

o6pa30M, H3MeHeHHeM conpOTHBJieHHJI R 3 H Hanp11:>KeHH1I 

CMellleHHJI MO>KHO B IIIHPOI<HX npeJJ;enax _peryJIHpoBaTL aM

IlJIHTYJJ;Y caeToacnL11111<H. AMnJIHTyJJ;a caeToacnL1111KH cooT

BeTcTByeT qepeHI<OBCKOMY H3Jly'leHHIO OT 3JieKTP0HOB C 

3Heprueii OT 0,2 JJ;O 15 I'3B. Ilocne 3anupaHu11 ,D;H3 Ha6JIIO

JJ;aeTCH 3aTJl)KKa CBeToBoro HMilYJILCa, Bbl3BaHHa11 60JILIIIOH 

/ COTHH IlHI<otl>apaJJ;/ eMKOCTLIO CBeTOJJ;HOJJ;a. ,D;n11 ycTpaHeHH11 

3TOrO HCITOJIL3yeTC11 HHJJ;YKTHBHOCTL L /2,5 MKI'H/, I<OJie-

6aTeJILHble Bbl6pocbl CHHMaIOTC11 JJ;HOJJ;OM ,D;l. 

R~ 
2,2K 

~ ~2 .fiH'2 iOH - . .J 

Bv ()) 390 D3i2 
"· , II - . 

R~ .a~ - j ~ L I . en. 
56 fl3H ~ } .:::I02A 

Puc.-4. CxeMa ¢opMupoeaHu11 uMnyA1,coe/Cq,H/. 
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RS 
2,7K -6g 

Puc. 5. CxeMa ynpaeAeHuJI 111epMocma1110M. 

RIO 
2]K 
Ra 
2.,7K 

T~ 
rT32.1 B 

Ka:>K,IJ;blH 4>opMHJ>OBaTeJIL HMilYJILCOB /3a HCI<JIIO'leH.HeM 

R2 n R3 / HaXOJJ;HTCJI a cne~aJILHOM TepMOCTaTe, npeJJ;

CTaBJIJIIOI.QeM co6oii neuonnacTOBYIO 1<opo60111<y_ pa3MepoM 

90 X 75 .· X 25 MM
3

co CTel<JIHHHblM OI<HOM ,I:tJl11 CBeTO,I:tHO,I:tOB. 
---.. ' . • 0 

B TepMoc'raTe no.z:t,z:tep:>KHnaeTc11 TeMnepaTypa nop11.z:t1<a+4O C 

CXeMoii, IlPHBe.z:teimoii Ha puc. 5. ,lJ;aT'IHKOM TeMnepaTypbl 

1IBJIJ1eTC1I TepMope3HCTOp R 4 /CT3· 19/, BI<JIIO,'leHilblll B 

MOCT R 1-;- R 4 • cf>yu1<uuu uynL- oprana Bblnon1111eT onepa

u1101111blii YCHJIHTeJIL 1YT401 E. Tpall3HCTOp T 1 HCilOJIL3yeTCJI 

1<a1< I<JIIO'I, ynpaBJIJIIOIQKH .uarpenaTeJILilblMH pe3HCTOpaMH 

R7 .;- R 10 /no 0,5 BIii I<a)K.z:tblii/. ,lJ;Jig Y.z:t06CTBa I<OIITpOJIJI 

pa6oTbl Tpall3HCTOp Tl BblI1ece11 3a npe,z:teJibl TepMOCTaTa. 

Ko11cTpy1<uu11 1TepAiocTaTa no3BQJIHeT no~ep)KHBaTL BHYTPH 

ero 06'beMa TeMnepaTypy C TO'IHOCTLIO ,I:tO ± O,3°C. 

CTa6HJILHOCTL BCilbllUI<H B cne1<TpoMeTpH11ec1<HX I<aHanax 

H3Mep11nacL HenpepbIBHO B Te11eHHe 160 'lac C nepHO,I:tOM 

B 1 'lac. BeJIH'IHHbl ,CBeTOBOro .CHrJiana OTH~CHTe.JILHO 

ncnLi:111e1< OT a ·H_CTO'IHHI<a 3a 3TO npeM11 H3MeHHJIHCL He 
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6onee 11eM Ha O,77O,9"/o. 3Ta aenu111rna 4>aKTH'leCKH onpe
AemieTc.H norpeIDHOCTbIO HCilOJib30BaHHOH MeT0AHKH H3Me
peHHH, TaK, HanpuMep, TeMnepaTypHhlii APeii4> nno~aAH 
CBeT0Boro HMilYJibCa a -H.CT0'IHHKa C KPHCTaJIJI0M NaJ (T 1) 
C0CTaBJI.HeT ~ 0,2 7 10/o/°C, a BpeM.H BhICBe'IHBaHH.H cy~ecT
BeHH0 3aBHCHT OT TeMnepaTyphl 120 , 21 1. 

B nenoM cxeMa reHepaTopa caeToacnhlmeK cpaBHHTenh
Ho npocTa u HaAe:>1rna a pa6oTe, 'IT0 Il0ATBep~aeTC.H ABYX -
r0AH'IHhIM 0ilhIT0M ero 3KCnnyaTaUHH. 

B 3aKJIIO'leHHe aBT0phl Bhlpa)l(alOT 6naroAapHOCTb 
M.H.Xa11aTypHHY, B.H.HaaHoay., KSypa11 3a noMo~b B pa-
6oTe, E .KHanHI<Y, B .H.Ilpoxopoay, C.H.IIn.11mKeBH'IY, 
B.A.CMHPHOBY H B.M.CTap11emco 3a y11acTHe B H3MepeHH.HX 
AOJiroapeMeHHOH CTa6HJibHOCTH reHepaTopa. 
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