
j 3 :-: ,., 1.r~T 3.t:...nA f 13 - 10536 

c.r .Bam1Jla,zJ,3e, JIH BaH CyH 

lllECTHA~UATl1KAHAJibHhU1 AMTTJIJ1TY ~HO-Ul1<I>POBOJ1 

TTPEOBPA30BATEJib B CT A~APTE K A M A K 



13 - 10536 

C. r .Bamrna.r:13e, JIH Bau Cyu 

IIIECTHA~UATJ1KAHAJlbHblti AMTIJIJ1TY~HO-Ul1<llPOBOti 

TIPEOBPA308ATEJib 8 CTA~PTE KAM AK 

HanpaeAeHo na IX Mexoynapoo11b1ii cuMno3uyM no .11oep11oii 
3/le1mpo11uKe /Bapna, 1977/ 



~---· 
6ac11naa3e c.r., JlH 811H Cytt 13 - 10536 

Weq"H8lll18THKaHanbHblll a~rnnHTYllHO-l1Hq>po5oll npeo6pa30B8Tenb 

B CT8Hll8PT!? KAMAK 

On11caH 16-l<aHanbHhlll npeo6pa30B&Tem, a1.1nnHTYll8-UHq>pa, npellH83-

H8'1eHHblll antt napannenpHoro HnH nqcnenosarenbHoro H3MepeHHH aMnnHTYll 

M1JOr11x CHrfl8/lOB, nHOO H~cneaosaHHSI q>OpMbl PllllHQ'IHbJX HMnynbCOB, 

Jl11ana30H 11~0/lHblX _Clll'HSnOB - Qt, ,-6 13 i n11HellHOCTb - 0,7%; BpeMH 
npep6pa30!l8HHH - 6 MKC npH. 'IHCne P!l3PHllOB 2 8 

: . norpe6nHeM8H 

MOUIHOCTb - 400 MBT/KaH, Op116op peapuaosaH B H'!ellKe KAMAK 
0llHHH,HOll WHPHHW, 

P/i6ora BbmontteH"I s ila6oparopHH BblCPKHX ,meprHA OHHJ1. 

OpenpBHT 061te.llBHeHHOrO BBCTBTYT& •Aepawi accne.110Jt&BBI. ,[ly6ea 1977 
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HacT,O.HTe.JibHbIM.,Tpe6crnaHHeM,. COBpe_:~rnHHOr~. 3Kc;nepH­
M~tt;Ta HB.i:fHIOTCH Bbl,!J;BHraeMbie Ha. nepBbIH nnaH y;:\eweB­
JieHHe, CHH~eHHe ra6apHTOB ·u IlOTpe6JIHeMOH MOIQHOCTH 
KaHaJIOB aMilJIHTY.D:HbIX H3MepeHHH, IlOCKOJibKY He06XO,!J;~MO 

. C03,IJ;aBaT.!>.,H3.Mep~Te.JihHbJe CHCJ'~~hI,HacqHTblBaIOIQHe COTHH 
a1rn.norOBhlX 'i<aH~POB. ,_B HaCToamee BpeM.H pc1,ipa60TaHhl 
· 12-.1<ami.nLHhle aMnJIHTY.D:Ho~uuqipoBLie npeo6pa30BaTenull/, 
,!J;JIH IlOCTpO~HHH K'oT~PhlX H~-Il0Jlb3YIOTCH cneuu~mpupoBaH­
HbJe. HHTerpaJibHbJe . cxeMbl, _THil8., ., .. Ami.~or-:8peMH''~ IlpH 
oTCYTCTBHH _no,IJ;o6HLIX cxeM e,IJ;HHCTBeHHhIM, c~o8o6oM ynpo­
meHHH, c11mKe1rn11 noTpe6nHeMoii MOIQH<>CTH H noBbIWeHJIH 
IlJIOTHOCTH . ynaisoBfrn KaHaJIOB aMnJIHTY,!J;Hhl,X .. ~~MepeHHH 
HBJIHeTCH nepexo,IJ; Ha. CHCTeMbl C aHanorOBhlM 3anoMHHa­
HHeM. ;HHqJOJ?Mal(HH .. 3KOHOMHH o6opy,IJ;OBaHH$1 ~OCT.Hr:aeTpH 

• 3a ·• c11eT. coKpameHHH KonutiecTBa c-ie·Tq:uKo·:e ,IJ;o· o,IJ;uoro, 
OHa . Ted cy~eCTBemleii, ·.:i:eM' 6oJibWe KaHaJIOB y,IJ;ae~_cH 

. pa3Mechuh :e; O.D:HOM 6noKe. Tiocne,IJ;oBaTeJibHOe KO,IJ;HpoBa­
HHe npH 6hICTpO,IJ;eHCTfl~H CO.Bpe~eHHblX H~·f~rpaJibHbIX.C'leT­
'l!fKOB Ha YP,OBHe. 500 +,! 0000-rcqeTOB. 3a BJ?eMH. :qep~.n.~.,H 

, CJIOBa~·no ·KaHany. hp.HMOro ;focTyna B 3BM, /4100 .MI'll 
u' 7 5\\o 'MKC ~60TBeTCTBeHHo/··npaKTHqecKH He iaeT orpa-
HHqeHHH mi'·cK<lpOCTb nepe,u.aqu ~aHHbIX. . . . 

· BTOpbIM,,:: q>aK'tO~OM, . o6ecneqHBaIOIQHM ·. CyIQeCTBeH:nOe 
ynpomeHHe •.11qeiiKH'. 3~nHcH H xpaHeHHH; HBJIHeTcJl OTKa3 
()T _'pa66Thf' c~ HYJieBblif .T••nb·e~ecTaJioM" BXO,IJ.Hhl)( JIHHe'iiHhlX 

, BC>pOT. •'KaK' H3BeCTHO~ HaH60JibWHe 'Tpy~HOCTH JIHHeiiiioro 
13bJ,IJ.eJieHHH :epeMeHHoro- HHTepaana· B 'y3Jie "AMrt.i:rnTy~a­
.BpeM1i1' BCTpeqaJOTCH.IlpH MaJiblX aMnilllTy~ax BXOJ:(HOI'O CHr­
HaJia. BBe~emte "iILe):(ecTaJia" :eeJIHqHHOH 10+15°/o OT.IlOJIHOH 

,,. . . -
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UIKaJILI CHHMaeT 3TY npo6neMy. Onpe.u.eneHue " BbI'leT 

"nLe.u.ecTaJia" ,!J.OCTaTO'IHO npoCTO npOH3BO,!J.JITCJI 3BM, 

Il03TOMY HeT CMblCJia o6ecne'IHBaTb Hyneeoe 3Ha'leHue 3TOH 

BeJIH'-IHHbl annapaTypHO. To )Ke caMoe MO)KHO CKa3aTb 

OTHOCHTeJILHO .u.peiia nepe.u.aTO'IHOi xapaKTepHCTHKH. B 

HacT011mee BpeMH cymecTBeHHO npome o6ecne'IHTL y'leT 

.u.peiia C IlOMOll\blO 3BM, HCIIOJ1b3YJI reHepaTOP penepHblX 

curHaJIOB, OXBaTLIBaIOmui BCIO CHCTeMy aHanorOBblX KaHa­

JI0B, 'leM .u.o6HTbCJI annapaTypHOH CTa6HJibHOCTH noKa3aHHH 

Ka)K.u.oro KaHana e npe.u.enax Mna.u.Uiero pa3p11.u.a. 

11,HaKOHeu; BbICOK0e 6LICTpo.u.eiicTBHe C'leT'-IHKOB Il03BO­

JIJleT HCilOJib30BaTb 60JibllIHe pa3pH,!J.Hble TOKH 3aUOMHHaIO­

mero K0H]\eHCaTopa H, cne.u.oeaTeJibHO, OTKa3aTbCJI OT 

npHMeHeHHJI noneBLIX TpaH3HCTOpOB H CJI0)KHhlX ueneii 

ta30BOH KoppeKUHH. 

.6noK- cxeMa. onucLrnaeMoro npu6opa noKa3aHa Ha puc .1. 
. IlpH6op BKJIIO'laeT B ce6JI 16 Jll.feeK ,IJ;HHaMH'-leCKOH aHano­

roeoii naMJITH C npOH3B0JlbHOH 3anHCblO H nocne,IJ;OBaTeJib­

HblM '-ITeHHeM. AMilJIHTYAa BXO,!J.HblX CHrHaJIOB 3an0MHHaeT­

CJI Ha KOH,IJ;eHCaTopax H BblB0,IJ;HTCJI B BH,IJ;e ,IJ;JIHTeJILHOCTeii 

epeMeHHblX HHTepeaJIOB npu o6pameHHH K Jl'leilKaM no K0MaH­

,IJ;aM 'ITeHHJI. 

3anHCb B Ka)K,IJ;YIO Jl'-leiKy M0)KeT npOH3BO,IJ;HTbCJl no o,IJ;­

H0MY H3 ,IJ;BYX CTpo6-curHaJIOB. IlepBbie CTpo6-BXO,IJ;bl B 

Jl'leiKax HCil0Jib3YIOTCJI ,IJ;JIJI nocne,IJ;oBaTeJibHOH 3aDHCH B 

pe)KHMe CKaHHpoeaHHJI HJIH B npOH3BOJibHOM nopJ1iuce. Pe)KHM 

cKaHHpoBaHHJI ocymecTBnJ1eTcJ1 no KoMaH,IJ;e F(25)S1 
nu6o c nepe.D;Hei naHenu HMnynLcoM "CTpo6", no,IJ;a'lei 

CHrHana Ha 'leThlpexpa3pJl,D;HhIH C'-leT'IHK 3anHCH, HMeIOJ.UHi 

Ha Bb!X0,IJ;e ,IJ;eUIHlf>paTpp a,IJ;peca Ha 16. Pe)KHM CKaHHP0Ba­

HHJI HCil0Jlb3yeTCJI TaK)Ke ,IJ;JIJI uccne,IL0BaHHJI iopMhl 0,IJ;HHO'I­

HbIX CHrHanoB /e 16 TO'IKax/, nyTeM o6'be,IJ;HHeHHJI acex 

BXO,IJ;OB npH6opa. Bo H36e)KaHHe JIO)KHblX cpa6aTbIBaHHH 

,IJ.eUIHipaTop CTpo6HpyeTCJI HMnynLCaMH 3anycKa C'leT­

'IHKa, a H3MeHeHHe COCT0JIHHJI C'leT'IHKa npoHCXO,IJ;HT no 

0K0H'laHHH HMnynLca 3anycKa /HHBepTop Ha C'leTHOM BXO­

,IJ;e/. Hcnonb30BaHHblH C'leT'IHK 3aUHCH HMeeT BXO,IJ;hl ycTa-

H0BKH, 'IT0 n03B0JIJleT no iYHKUHH F (16) s 1 3aH0CHTb. 

HOMep npOH3B0JlbHOro KaHaJia H B MOMeHT BpeMeHH F(16).S2 
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rrp0H3B0,!l;HTh 3/;l.lIHCh B BhI6paHHYIO 11qeHKY. BTOphie CTpo6-

BXOJ];hl o6'he,IJ;HHeHhI H HCII0Jih3YIOTCH JJ:JIH napannenhHOH 

3alIHCH HH!pOpMaUHH. 

Ilepna11 aqeHKa A -> T rrpH6opa He HMeeT pe:JKHMa xpa­

HeHHH. BpeMeHHOH HHTepnan, IIPOIIOPUHOHaJihHhIH BX0J]; • 

HOH aMIIJIHTy,IJ;e, HaqHHaeT BhIBOJ];HThCH cpa3y II0 0KQHqaHHH 

CHrHana "CTpo6" H qepe3 16-BXO,IJ;OBYIO cxeMy "11Jll1" 
3arrycKaeT reHepaTop, qiopMHPYIO~HH naqKy HMIIYJihC0B. 

3Ta cepHH noj\cqHThIBaeTCH cqeTqHK0M ,IJ;aHHhIX. IlonyqeH­

HhIH J];BQHqHhIH KO)]; xpaHHTCH B cqeTqHKe ,!1;0 npHX0,IJ;a K0MaH­

J];hl qTeHHH. C BhIX0,IJ;a cxeMhl "11JII1" 3anycKaeTCH TaK:JKe 

OJ];HOBH6paTop 3a,IJ;ep:JKKH, ycTaHaBJIHBaIO~HH TpHrrep L . 
,lJ;JIHTeJihHOCTh 3a,IJ;ep:JKKH ycTaH9BKH TpHrrepa 3aBHCHT OT 

pe:iKHMa pa60Thl H panHa BpeMeHH rrpeo6pa30BaHHH B nep­

BOH gqeHKe rrpH napaJIJieJihHOH 3alIHCH, JIH60 npeMeHH 

CKaHHP0BaHHH B II0CJie,IJ;0BaTeJihH0M pe:JKHMe. Ilo K0MaH,IJ;e 

qTeHHH F(2) 0TKphrnaroTCH nopoTa Ha MarHcTpanh KAMAK, 
n M0MeHT npeMeHH F(2) • S2 npoHCX0J];HT c6poc cqeTqHKa 

,IJ;aHHhIX. 3a,IJ;HHH qipoHT cHrHana F(2) • S2 BhI,IJ;en11eTc11 

cxeMOH ,!l;HqJqJepeHUHPOBaHHH, 3THM HMilYJihC0M CTp06Hpy­

eTCH ,IJ;eillHqJpaTop, C BhIX0,IJ;a K0T0poro CHHMaeTCH CHrHaJI 

qTeHHH H3 BTOpOH 11qeHKH. 3TOT CHrHaJI rrepeBOJ];HT ee H3 

pe:JKHMa xpaHeHHH B pe:JKHM rrpeo6pa3oBaHHH aMIIJIHTYJJ:hl 

CHrHaJia Ha. K0H,IJ;eucaTope BO npeMeHHOH HHTepnan. Ilo 

0KQHqaHHH .HMDYJihCa C BhIX0,IJ;a cxeMhl ,IJ;HqJqJepeHUHPOBaHHH 

B cqeTqHK qTeHHH 3aH0CHTCH "+l". 

BpeMH npeo6pa30BaHHH ,IJ;aHHhIX B UH!ppOBOH KO)]; - He 

6onee 6 MKC-Ha Ka:JK,IJ;0e CJI0B0 H C00TBeTCTByeT MaKCHMaJih· 

HOH CK0~0CTH npHeMa C0BpeMeHHhIX MHHH·3BM II0 Kaua­

ny npxMoro J];0CTyrra K rraMHTH. C ,IJ;pyroH CT0P0HhI, OHO 

He MeHee qeM B 10
3 

pa3 MeHhille J];0IIYCTHM0ro BpeMeHH 

xpaHeHHH, qTo ,IJ;aeT B03M0:JKH0CTh HCII0Jih30BaTh B CHCTeMe 

J];0 60 0IIHChIBaeMhIX 6JIOKOB ; ... 1000 KaHanon/. 

IlpHHUH1IHanhua11 cxeMa OJJ:HOH H3 11qeeK A ➔ T rroKa-

3aHa Ha puc. 2. Bxo,IJ;Hhie JIHHeHnhle nopoTa co6panhI Ha 

TpaH3HCTopax T I H T2 • YrrpanneHHe nopoTaMH ocy~ecTBJIH• 

eTcx c BhIX0JJ:a 3JieMeHTa TT JI /MI -1/. B H0pMaJihH0M 

C0CT0HHHH TpaH3HCT0p T4 0TKphIT, ero pe:JKHMHhIH TOK 

/2 MA/ ,IJ;eJIHTCH npHMepuo II0il0JiaM Me:JK,IJ;y Tpan3HCT0P0M 

T3 H JJ:H0JJ:0M D1 . 3apHJJ: K0H,IJ;eucaTopa JJ:0 aMrrJIHTYJJ:Horo 
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3HaqeHHH BXOA~oro CHrHana npOH3BOAHTCH TpaH3HCTOpOM 
T6 · B MOMeHT. OKOHqaHHH HMnynhca Ha BhlXone "BopoT" 
TpaH3HCTop T3 . 3aKphlBaeTca, H pe)KHMHhlii TOK T4 nepe­
K.nroqaeTca nonHOCThlO B AHOA ,n; I • BCnencTBHe qero Haqu­
HaeTCH DHHeHHhIH pa3pan eMKOCTH /B 1-M KaHane/. Bo 
2-:-16 KaHanax 3aAHHM qipoHTOM HMilYDhCa "CTpo6" ycTa­
HaBDHBaeTCH Tpurrep xpaHeHHH .. /Ml-3, Ml-4/· H qepe3 
nuon )];5 BhIKnroqaeTcH TpaH3HCTOP T4 · :Snaronapa 3TOMY 
OKa3bIBalOTCH' jaKphIThIMH KaK ~HOA ,n;l , TaK H TpaH3HC~ 
Tophl T5 , T6 ~ H 3apan Ha. 3anoMHHa101.QeM KOHAeHcaTope 
coxpaHHeTCH -IlOCTOHHHhIM. IlpH nonaqe KO~aHAhl qTeHHH 
TpHrrep xpaaeHHH c6paCbIBaeTCHc-B "0", OTKPhIBaeT TpaH-
3HCTOp T 4 H · BhIXOAHOH BeHT~~h. /M 1-2/, Ha Bhlxone Ko~o- · 
poro HaquHaeT'-qiopMHpoBa-ii.'ca BpeMeHHoii HHTepBan. Ilo · 
oKoHqaHHH pa3pHna . 3anoMHHaro1.Qeii: eMKOCTH BKnroqaeT'ca 
TpaH3HCTOp T 3 , OTKphIBaeTCH 3MHTTepHLIH · IlOBT0pHT.enh . 
T 5 · , 3aKphIBaa co CBo_e~o. KonneKTopa BhlX0~Hoii :eeHTHDh. 

IlpHHUHITHaDbHaH cxeMa i OCT8.DhHhlX Y3DOB 6noKa no­
Ka3aHa Ha puc. 3. IlepexoAHHK ypoBHeii NIM-TT)I co6pali 
Ha OAHOBH6paTopax C - 3MHTTepHOH CBH3LJO, qTo naeT 'B03 • 
MO)KHOCTh pa6oTaTh C KOPOTKHMH 3anyc·Ka101.QHMH c:HrHana­
MH. reHepaTop HMilYDhCOB co6paiI Ha TpaH3HCTOpax T13-:­
-:-Tl6' qacTOTa /- 40 MI'1.1/ 3anaeTCH Ka6eneM. OAHOBH6pa­
TOP 3anep)KKH H TpHrrep L ,· BhIIlODHeHhl Ha noruqecKHX 
3DeMeHTaX TT JI /M2/. 

OCHOBHME IIAPAMETPM IIPE_OEPA3OBATEJIJI 

JltmeiiHble 8X00bl 

KonuqecTBO 
BxonHoe conpoTBI3DeHBe 
,D;uana30H cBrHanoB 
MBHBMaDbHaH ADHTenbH0CTh 

Bxoobl "Cmpo6", "C6poc" 

BXOAHOe conpOTHBDeHHe 
YpOBHH 

a· 

- 16. 
50 OM. 

- 0 + -6 B. 
- 150 HC. 

- 50 OM. 
- NIM. 
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MHHHMaJibHaH AJIHTeJibHOCTb 
MaKCHMaJibHaH qacTOTa 
IlOBTOpeHHJI 

Ilpeo6paaoeameAb 

"IlhenecTan'.' 
JlHHeHHOCTb, ::_, 

. BpeMH xpaHeHH.H 
"\;. ' 
~ .. ;i::-. 

··. BpeMi n'peo6pa30BaHHH 
qucno pa3p11no~ 

,ll;peiicl> "nhenecTana ''' 

,lJ;peiicl> K03cl>cl>HiJ;HeHTa 
npeo6pa3oBaHHH 

<PyHKtJUU KAMAK 

F(2). IA 
F(9). A(O) 
F(16) .A(O) 

;; ' 
F(25)~A(0) 

... 

__ ..,. 

, 7~ 

.' 

- 150 HC. 

5 MI't1. 

,, .. 

- 15 nem!HHH. 
0,70/o. 
He MeHee 6 MC 

/npuT = +40°C/. 
- 6 M KC Ha 1 KaHaJI. 

.. ,. i,)no ·2 12 npu BpeMeHH 
npl!o6pa3oBaHHH no 
90 .MKC/. 

0,3'o/o/° C; 0,060/o/MB 
/no·+6 B/. 

' .· 
- 0,15°[o/°C; O.,0lo/o/ MB 

/no +6 13/~. 

- <rreHue co c6pocoM. -, 
- c6poc . 
- 3a.IlHCb 8 JI_q·~uKy C HO Me -

PO¥ W4'W3W2 WI .. 
':3ahHCb B,pe)KHMa CKaHH­
poBaHHH. 

--- ·:-,;, 
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To Ku, ,:,ompe6AJ1eMb1e, 6.,:,oKoM 

- -6 BVO 02 A ' , 
+6 B/0,34 A, 

-24 B/0,16 A, 
+24 B/0,04 A. 

~-

KOHCTPYKTflBHO 6JIOK BhJilOJIHeH B 11qeiiKe KAM AK em~ -
HHqHoii' WHPHH.l>I. 
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