
OB'bE,ll,HHEHHblA HHCTHTYT H,ll,EPHblX HCCJIE,ll,OBAHHA 

r- r3 

rPEBEHIOK 
BHKTOp MaTBeeBH4 

13 - 12841 

PA3PABOTKA 

BhICTPO~E11CTBYIOlllE11 3JIEKTPOHH011 AnnAP ATYPhl 

HA MHTErP AJibHhIX CXEMAX 

~JIH PErl1CTPAUl1l1 BPEMEHH011 l1H4>0PMAUl1l1 

B 3KCDEPMMEHTAX HA YCKOPMTEJIHX 

CneuHaJlbH0CTb: 01 .04 .16 - qrn3i1Ka aT0MH0r0 5Uipa 

" 3 J1eMeHTapHb1x qacrnu 

AsTope¢epaT A~ccepTa~~~ Ha co~cKaH~e yYeHO~ cTeneH~ 
KaHA~AaTa TeXH~YeCK~X HayK 

,ll.y6Ha 1979 



Pa6oTa Bb!IIOJIHeHa B Jia6opaTOpnn mrepmrx npo6JieM 0:1ffi'1 

HayqHhlll PYROBO.IUITe.~1, -

· .IJ:OKTOp gJH3IlKO-MaTeMaTH'!8CKilX HaYR 

OgilimraJinHhle OITIIOHeHTll: 

.IJ:OKTOp Te:XHINeCKUX HaYR, 

npoqieccop 

KBH.n:H.n:aT TeXHH'I8CKilX HaYR 

Be.n:ymee Hayg:Ho-nccJie.n:onaTeJincKoe yqpeJK.neHHe: 

B.r.3:uHoB 

A.II.llirTOBH'I 

JI.II.1IeJIHOKOB 

lliICTMTYT mrepHOH gJH3HKil co AH CCCP (HOBOCU611IpCK) 

3anurTa .mrccepTamrn COCTOMTC.fI" " I979 -ro.n:a 

B '!ac. Ha 3ace.n:aHHH CnemraJIJII3MpoBaHHoro coBeTa ]047.0I.03 

npn JlHII 0!1fill, Jly6Ha, MocKOBCKOfi o6JiaCTlI. 

ABTOpeqiepaT pa3OCJiaJi 11 fl I979 ro.n:a 

C .mrccepTaUl'lefi MOlKHO O3HaKOMlITI,C.fI B 6H6JIHOTeKe 0!1fill 

_Y'!eHhlfi ceKpeTap1, CnemraJIJII3MPOBaHHOro COBeTa 

KaH.n:H.n:aT qll'l3MKO-MaTeMaTH'!ecKUX HaYR 

_ IO.A.EaTyCOB 
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OEIUAi1 XAPAKTEPi1GTHKA PAEOT!l 

AKTy:aJII,HOCTI,. B gJH3MKe cpe.n:m1:x 3Heprnfi CJJ,HHTILJI.l!Jill;liOHHh!e 11 
tiepeHKOBCKile .n:eTeKTOphl MCIIOJII,3YIOTC.fI ,n:JI.fI IIOJIY'I8H11.fI BpeMCIIHhl:X 11 
aHepreTntiecKnx xapaKTepncTn:K nccJie.n:yeMh!:X rrpou,eccoB, a B gm3n:1te 
Bh!COKilX 3Heprn:fi Te ~e .n:eTeKTOphl C~T, KaK rrpaBHJIO, ,n:JI.fI'Bh!pa6oT
Kil "Tp11rrepa" - yrrpaB.JI.fIKXI1ero c11rHaJia .D:JI.fI perncTpamr11 MHqx:>pMau11n: 
C MHOrOHUT.fIHhlX,JIM6O TpeKOBh!X .n:eTeKTOpOB. IIpou,ecc Bh!pa6OTKil "Tprrr
repa" COCTOMT M3 rrpeo6pa30BaHH.fI aHMOrOBOll n:Hqx:JpMaJJ,HM B .n:uc1tpeT
HYID Mee JIOrM'I8CltOH o6pa60TKM. OT TO'IHOCTU u CKOpOCTJ! rrpeo6pa3o
BaHM n:Hqx:JpMamrn B 3HatIMTeJibHOfi (a n:Hor.n:a n pernaIDmefi) cTerreHn 3a
Bn:cnT pe3yJII,TaT llltCITepHMeHTa. Il03TOMY pa3pa6OTKa 6h!CTpo.n:eficTByID
mefi, Ha,n:8lKHO pa60TaKI11efi arrrrapaTypll .fIBJ!.fI8TC.fI aKTYMI,HOfi 3a,n:aqeu. 

OcHOBHa.fI ueJII, pa6orn 3a1tJIIDqaeTc.fI B pa3pa6OT1te cncTeMh! 6ucT
po.n:elicTBYKil1UX 6JIOKOB Ha MHTerpMbHhl:X c:xeMax .IJ:Jlfl perncTpamrn Bpe
M8HHOH n:HgiopMBUHH' crroco6Hoii o6ecrret;HTh ITOTpe6HOCTlI □upo1wro JUiac
ca 3KCITepHMeHTOB B gJH3lllte cpe,n:HM:X H Bh!COKHX 3Hepruii. 

Ha:y1IHaJI HOBH3Ha H rroJio~eHn:.fI, 3all@maeMh!e ,n;uccepnm-ror~, 38K,1ID-
'!aIOTC.fI B TOM, 'ITO: _ 

I. Pa3pa60TaHa CHCTeMa 6UCTpo.n:eficTBYl(l!IHX 6JIOKOB Ha HHTer
pMbHUX CXeMax ,n:JI.fI perMcTpamrn BpeMeHHOll MHqJOpMaunn, H8C'!MTUBaID
ma.fI 6JIORM 23 HaHMeHOBaHH!i, B KOTOpue BltJIID'!8IOTC.fI 6JIOKil rrpe.n:Bapu
T8JII,HOll o~pa60TKll n:HgiopMaunn, JIOrM'!eCKne, qiyHKlll10H8JII,Hh!e H 
crreu,HaJII,HOro Ha3Ha'!eHlI.fI. 

2. Ilpe,n:Jio~eHa qiyHl{lJ,HOHaJII,Ha.fI l{OMITOHOBlta 6JIOl{OB CMCT8Mhl' yqu
TllBaKil1a.fI ·crremrgm1ty aKcrrepnMeHTOB, rrpoBo.n:mmx Ha ycKopuTe.JLfIX cpe.n:
HMX M BhlCOKilX 3Heprnii. 

3. IIpoBe.n:ena pau,nouaJibHB.fI CTaH,n:apTU38ll,l!.FI 3JI8KTpOHHh!X Y3JIOB 
CUCT8Mhl,TaKUX, KaK BXOllllOH 11 BUXO,n:HOH 1{8CKa,n:ll, 3JieMeHT OT6opa, 
qiopr.rn:poBaTeJII, .llJ!l!TeJ!bHCC'l'.I, cxeMa HH,llViK8ll,Hl1. 

,,,------~~J.1 ?::!~~~1· 
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4. Ilpe.zvro~eHa HOBafI cxeMa mICKpIDl!nHaTopa ,l{JIHTeRnHOCTH 
(llOJIY'IeHo 8BT. CBll,ltel'eRMTBo/5/). 

5. BnepBue paspa60TaHO YCTPOHCTBO ~ perncTpaiurn sa,ne~
HHX KaCKa,l{HHX raMMa-ITepexo,noB (aBT. CBu,neTe~nCTBO/IS/). 

IlpaKTnqecrum 3Ha~OCTn pa60TH SaI\JIIOqaeTCR B TOM, qTo: 
I. Ha paspa6oTaHHOH amrapaTYPe rrpoBe,neH 3KCITepIDl!eHT ITO ll3Me-'

pcrnm BpeMeHn nsHR ITOROnTeRnHOro MIOOHa C peKop,nHOH TO~OCTHJ 
(0,004%); 

2. IlpoBe,neH aKcITepIDl!eHT rro ns~eHnID acHMMeTpnn B~eTa saPR
~eHHux qacT,m; OT saxBaTa OTpIDJ;aTe~HHX MIDOHOB JIJJ;paMll n ITOJIYl!eHH 
3HepreTnqecKRe CITeKTpH sap~eHHHX qacTm:i; OT saxBaTa MIDOHOB -
BMOTb .no yrRepo,na; 

3. Eo~IllllHCTBO paspa60TaHHHX 6ROKOB BUITyCKaIDTCR O!IllTHUM ITpo
ll3BO,l{CTBOM Olliill. K MaID 1979 ro,na TO~KO ITO 3aKa3aM Jia6opaTopnn 
JIJ];epHHX ITpO6ReM BHITYllleHo 6ORee 800 6ROKOB; 

4. Paspa60TaHHHe 6ROKH llCIIMn3YIDTCR IIpaKTnqecKR BO BCeX 
3KCITepHMeHTax, ITpDBOmrMllX Jia6opaTopneil JIJJ;epHHX ITpo6ReM. KpoMe To
ro, 6ROKH IIpIDl!eHRIDTCR B ,npyrnx ITO,npas,n;eReHHRX Olliill, a T~e HH
CTHTyTax I'.IU' n ~CCP. 

O6~eM pa60TH: .l{nccepTaII,IDI COCTOHT ll3 4 rRaB, BBe,n;eHHR n 
3~IDqeHHR n co,n;epnT 9I CTPaHHIJY ITeqaTHOro TeKcTa, 4I HJIJJlOCTpa
I.urID n 4 Ta6~. CrrncoK JIHTepaTYPH HacqnTHBaeT I29 HaHMeHoBaHHH. 

KPATIWE CO)LEP'.iWillE PAEOTbl 
B rrepBOH rRaBe rrpo.n;eRaH aHrns 6Hc~po,n;ettcTBRR qepeHKOBCKHX 

n CI.urHTHJIJii!I.urOHHHX ,n;eTeKTOpoB. C,n;eRaHH oueHKH ,!J;JIHTe~HOCTll cnr
Ha.JIOB qepeHKOBCKOro ll3JIY'IeHM, B03HHKalallero B rasOBOM cqeTqHKe, 
6es ~eTa n c ~eTOM ,n;ncITepcnn cpe,n;u. 

C ~eTOM BpeMeHHHX xapaKTepncTHK qepeHKOBCKHX, CURHTWLJI.HU;l!:
OHHHX cqeT~OB ll qJOTOYMHOnTeRett ITp0B0,IJ;eH aHrns 6HCTpo,n;eHCTBM 
,n;eTeKTOPOB B YCROBRRX IDl!IIyRnCHllX CTaTncTnqecKHX sarpysoK. C.n;eRaH 
BHBO,n;, qTo rrpn CHRllteHnn KOa@lnuneHTa ycMeHHR W3Y HJIH rrpIDl!eHeHHH 
CITe:r.ur~HHX ,n;eJIHTeReH Harr~eHHR .n;eTeKTOpH MOryT perncTpnpoBaTh 
,n;o IO 7 qacTm:i; B ceKYH,n;y. 

Bo BTopon rRaBe, ncxo,n;R ns xapaKTepncTHK .n;eTeKTopoB c.n;eRa
HH oueHKH Tpe6yeMHX 3HaqeHntt ITapaMeTpOB 3R0KTp0HHHX cxeM,TaKHX, 
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KaK MIDIBMa..Jll,HOe paspewalallee BpeMR cxeM COBITa.l{eHntt. qyBCTBll-
Te~nHOCTn qJOpMHpoBaTeM n ero 6HCTpo,nellcTBlle. 0TM0THM, qTo rrpn 
6ROqHOM ITpHHI.urITe ITOCTpoeHMR 3~0KTpOHHOM arrrrapaTypH MllHMM8~nHOe 
paspelllalallee BpeMR cxeMH COBIT8,n0HMM OITpe,neMeT M MllHID/!8.JlnHYID .l{JIH
T0RnHOCTn BllXO,IJ;HOrO CHrHa.Jia qiopMHpbBaTeM. Heo6xo.n;nMUe snaqennR 
3THX ITapaMeTpoB: 6HcTpo,n;encTBne ~ IOO MI'u, qyBCTBHTeRnHOCTn -
5+20 MB, MHHHM~HM ,IJ;JIHTeRnHOCTn cnrHa.Jia 5 He. 

C yqeTOM IIOJIY'IeHHHX BeRHqnH yKa3aHHHX ITapaMeTpOB paspa6oTa
HH YHM@mllp0BaHHH0 Y3RH a~eKTpoHHHX 6ROKOB CMCT0MH, TaKRe, KaK: 
BXO,IJ;HOH KacKa,n, BHXO,IJ;HOH KaCKa,n, ITOporoBHH 3ReMeHT, a~eMeHT qx:,p
MHPOBaHHR ,IJ;RUTeRnHOCTH, yseR HHmrKaiurn. 

Ilpn paspa60TK0 YHllqMI.urpOBaHHHX Y3ROB ~HTHB8JI0Cn, qTo OHR 
,n;o~H BKR!O'IaTn He,n;e@mHTHHe OTeqeCTBeHHHe KOMITOHeHTH, qTo o6ec
ITeqnBaeT B03MO~HOCTn rnupoKoro BHe,n;peHHR B ITpaKTHKy 3KCITepHMeHTa; 
BXO,n;Hlle n BHXO,IJ;HHe KaCKa,n;u ,n;o~ a,naTITHpOBaTnCR K Tpe6oBaHHRM 
pa3.iill~HX aReKTpnqecKHX CTaH,n;apTOB, qTo IT03BOMeT IIpHMeHRTn pas
pa6oTaHHH0 MORR B pasRU~HX CllCTeMaX 3R0KTp0HHOH arrITapaTypH; B 
YHRqiHI.urpoBaHHllX ysRaX ,n;o~H OTCYTCTBOBaTh 3ReMeHTH ITO,IJ;CTPOHKR 
pe~OB, qTo CYlll0CTB0HHO IlOBHlllaeT Ha,ne~OCTh pa60TH ll YM0HnrnaeT 
saTpaTH BpeMeHn Ha HaCTpoibty n peMOHT arrrrapaTypH; CXeMHHe peme
HM ,IJ;O~H 06ecITeqnBaTn pocT IlOKa3aTeRett 6ROKOB C y~eHUeM ITa
paMeTpOB KOMITOH0HTOB 6es Il3MeHeHHR aReKTpOHHOH KOHqMrypaI.urll OT
,n;e~HUX ycTpOHCTB. McIT0~30BaHne YHH@mllpOBaHHHX ysROB Il03BOM0T 
CYll!0CTBeHHO COKpaTHTn CpoKH paspa60TKH HOBHX 6~0KOB. 

B TpeTneM ITaparpa!pe BTopott rRaBH ,n;aHo ITO,n;po6Hoe oITncaHne 
ITpllHIJ;mIOB pa60TH YHll@mllpOBaHHHX ysROB n ITpnBe,n;eHH nx xapaKTep:rrc
T.l!Rll. 3,n;eCh KOpOTKO OCTaHOBHMCR Ha cXeMHHX perneHHRX rroporoBoro 
3R0M0HTa ll aReMeHTa qx:,pMHpoBaHnR .n;JIHTeRnHOCTll. 

IlpnHUUIIB~Hrut cxeMa noporoBoro aReMeHTa /I/ (Il3) rrpnBe,n;eHa 
Ha pnc.Ia. TaK KaK ero IToporowe cBottcTBa TeM ~e, qeM 6o~me 
lllllpOKOITOROCHOCTn 3R0MeHTa, Ha KOTOpOM OH pernsoBaH, TO IT3 BHITOR
HeH Ha KOM6HHauHH TYHHeRnHoro mro,n;a (ITo~oca - I I'ru) (T.ll) n 
nHBepTOpa Ha HHTerp~Hott cxeMe (noRoca .- IOO Mr:u). COOTHOilleHHe 
MelKJJY pesncTOpaMH sarrycKa n o6paTHott cBRsn (RI n R. 2) Bii:6PaHO 
TaKRM o6pasoM, qTo Il3 pa6oTaeT B pe~e Tpnrrepa lliMnTTa, Kor,n;a 
.n;JIHT0RbHOCTh BXO,IJ;Horo CHrHa.Jia npeBHIDaeT BpeMR sa.ne~ IlHBepTopa, 
n qx:,pMnpyeT RMITy~c, paBHHH sa,ne~e HHBepTopa, ecRU BXO,IJ;HOH cnr
Ha.JI Memme ITOMe,IJ;Hett. 3To BecnMa CYllleCTBeHHo npn .n;~HettweM Kac
Ka,n;npoBaHMM cXeM. KpoMe Toro, B p.RJJ;e CJIY'IaeB ~ ,IJ;OCTRlK0HM MaK-
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CID/!MI,HOH qacTOTU padOTU 6JIOKOB MOlKHO OTRaaaTnCH OT sJieMeHTa qx:>p
MllpoBaHH.FI WIHTeJinHOCTll. XapaRTepllCTHRll II:3 IIpll HCIIOfil3OBaHIDI TYH
HeJinHOI'O .IUIO.Ila Alf 20IA H MHRpocxeMU KIJIE383 cJie,eyial{He: rrpu IO% 
rrpeBUllleHIIB rropora H ,IlJIJITefilHOCTH sarryCRalW!eI'O CUI'HMa Ha ypOBHe 
rropora I+I,5 HC, WIHTeJinHOCTl, BUXq.IlHOI'O - 3+5 HC (LUIWPU ~81Ill C 
ytieTOM pasdpoca.sHaqeHUli rrapaMeTpOB 3JleMeHTOB). TurruqHOe ducTpc
,Ileil:CTBlle - IOO Mm, 

CxeMa qx:>pMllpOBaTeJIJi ,IlJIJITeJII,HOCTll /I/ ( II>,U) rrpe,IlcTaBJieHa Ha 
pile.Id. IlocKOJII,Ry OKOHqaHlle qx:>pMHpyeMOI'O CllI'HMa ll IIOCT~eHue 
CJie,n;ytOU(ero _BXO,!lHOI'O He llMeroT BpeMeHHOli CM3ll Mel!UJY codoil:, TO Ha 
BXO,Ile SJieMeHTa 3 BO3MOlKHO BO3HllKHOBeHlle "pe38HUX 11 CUI'HMOB. Ilo-
3TOMY 3JleMeHT qx:>pMHpOBaHllH WIHTeJII,HOCTII ,IlOJil!{eH odJia,!laTn XOpOlllHMII 
IIOpOI'OBUMll CBOHCTBaMll, ~AA qero B CXeMY II>n BBe,IleH Tn, pa6OT8!0-
l!lllli B TpurrepHOM pe~IDl!e. 3ToT pe~HM 3a,!l8eTCH COOTHOllieHHeM pesHC
TOpOB R. I ll It 2 • 

3anycK II>n OCYJ!leCT~eTCH KOpOTKIIM CllI'HMOM. Cdpoc Tn rrpouc
XO.IUIT IIpll cpadaTUBaHHII Tpurrepa"lilMHTTa 2, KOTOpblii cpadaTUBaeT C 
IIplIXO,IlOM H8 ero BXO,Il BOJIHU, OTpruKeHHOH OT pa3OMKHYTOI'O KOHUa 
BpeMH-38.IlalW!ero RadeM. Tpurrep lilMHTTa 4 padoTaeT rrap~en1,no co 
2-M. Cl1I'H8Jill C mrnepcuoro BUXO,Il8 3 ll BUXO,Ita 4 cyMMIIpyIDTCH Ha 3Jie
MeHTe 5. TaRIIM odpasoM,c BUXO,Ita 5 CHIDl!aeTCH CIII'HM, p8BHUH ytreT
BepeHHOH .IlJ!llHe BpeM1!-3a,!lalW!ero RadeM. BpeMH BOCCTaHoBJieHH.FI II>n 
B 3TOM c~ae IIpaRTHqecRH HyJieBoe. 

OcodeHHOCTl,ID ,ItaHHOI'O II>n SIBJI.HeTCH TO, qTo B KaqecTBe BpeMH-
3a,!l81W!ero sJieMeHTa Mo~eT 6UTb Hcrron1,soBaH KOH.zteHcaTop. Ilpu STOM, 
ecJIJI BeJIJI~Ha BpeMeHll BOCCTaHOBJieHH.FI HeCYJ!leCTBeHHa, TO KOH.zteHca
TOp MO~eT 6UTI, BKJiroqeH BMeCTO KadeM. B IIpOTIIBHOM c~ae rrpHMOH 
BUXO,!t SJieMeHTa 3 IIO,IULJimaeTCH 11errocpe,1tCTBeHHO K BXO,ItaM 3JieMeH
TOB 2 ll 4, COe.IUIHeHHUX C KOJI.IleHC8TOpOM. 

TpeTnH I'JiaB8 IIOCBffil{eHa OIIllCaHllID P.{l6OTU 6JIOKOB CllCTeMu, pas-
padoTKa ~OTOpoij HaqMac1, B I972 ro.ny 121. 

Bee 6JIOKll CllCTeMU MOlKHO pa3,!teJillTI, Ha CJie.nylW!lle 4 rpynrru: 
I. BnoRH ,I\Jiil rrpe,1tBapllTeJ11,11OR odpadoTKH HHqx:>pMaLUIII; 
2. JoruqecKIJe dJIOKJf; · · 

3. ~~OH8JII,HUe dnorur; 
4. linorui crrerµtMnHoro 11asuaqeHH.FI. 
IiJroKH rrepBoil: rpyrrrru OCYJ!leCTBMIOTOT6op llHqx:>PMaLUIII, rrocTyrraI0-

111eil ua llX BXO.Il, ITO 8MIIJillTY.IlHUM ll BpeMeHHUM KpllTepllID/1 ll rrpe,!lHa3-
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HaqeHU ,IlJJR Bblpa6oTRH CTaH,napTHIIX ITO aMIIJIJITy.D:e II ,II.JllITeJII,HOCTlI c.rrr
HaJIOB, B 3TY rpyrrrry BXO.D:HT qopr,mpOBaTeJIB 057, 059 (umpp11 IlOCJie 
Ha.HMeHOBaHlIR 6JIOKOB O3HaqaJOT HOMep paspa6OTRH, no.n: ROTOpllM 6JIOR 

cp;rrypIIpyeT B lIH(!X)PMauHOHHllX CO06llj8HlIRX lI .D:ORJMeHTauHH B On11THOM 
rrpolI3BO.IJ:CTBe) II .D:IICRpIIMIIHBTOp ,II.JllITeJibHOCTlI 063. XapaRTepucTIIRlI 
3TlIX 6JIOROB CBe,n,:_,nu B Ta6JIIIUY I. 

I'pyrrrra JIOrIIqecRHX 6JIOROB BRJIIOtiaeT 6.JIORH 7 HaI!MeHOilffifIIH, Cpe

.D:lI HIIX 4 TlIITa cxeM COBITa,neHIIH, pasBeTBIITe.Jib lI CM8ClIT8JIB JIOrnqec
RlIX ClirHaJIOB, 3TH 6.JIORH IlO3BOJIJIIOT co6paTb IlpaRT1Iqec1m JII06YIO JIO

rIIqeCRy!O cxeMy 3RcrrepMMeHTa II, B 3aBlICMMOCTlI OT ROHRP8THl1X YCJIO
BHH, orrepaTIIBHO 1I3M8HRTI, ee. IlapaMeTpU 6.JIOROB COBrra,neHIIli rrpe.n:

CTaBJieHU B Ta6.JIIDte 2. B Ta6.imue 3 co.n:epiKaTCR xapaRTeplICTlIRH pas
B8TBIIT8JIJI lI CMeCIITe.Jieil. 

Ta6.JIBUa 3 

~

1E11cTpo- KoJIBqe- Ko.JIB- Ko.JIB- 3a,nepJK- IlpIIMeqaHIIe 
H ~eiicT- CTBO qecTBO qecTBO Ra . 
M lmie cxeM B BXO.IJ:OB BUXO- BXO.IJ:-Bll-
HHe MI'u 6.JIORe .IJ:OB xo.n: 

HC 

CMecnTeJII, 90 4 2 2 IO O6ecrreqeHa 
/9/ 053 BO3MOJKHOCTI, 

OTRJIIOqeHIIR 
JII06oro BXO
na 

CMeCIIT8JII, 90 2 4 2 18 Ha.JiuqIIe pe-
/9/ 056 lirnMa coBrra-
------+---1-----+----f---+------1.n:eHHii, aH-
Pa3BeTBHT8JII, 90 2 2 4 18 THCOBrra,ne-
/9/ 055 ~~~-

O6ecrreqeHa 
BO3MOlKHOCTI, 
o6'1e,IUrneHIIR 
cxeM 

K TpeTneil rpyrrrre OTHeceHU 6.JIORII, OCJlll8CTBJIRIOlillie OT6Op co611-
T1Iil no P83.JI1I~ KpIITepIIRM, IlpuqeM IDC IWflKUlIOHaJII,HM KOMIIOHOBRa 
o6ecrreqnBaeT perneHIIe sa,naq, B03HIIKaKl!lIIX BO MHOrIIX qllI3HqecKIIX 

3KcrrepMM8HTaX. K TaRHM sa,naqaM OTHOCRTCR: Bil,ll;e.JieHIIe aRTOB OCTa
HOBRH lIJill'. pacceRHIIR qacTIIU, Bll.IJ:8.'18HII8 co6UTIIii, 8,!UlliCTB8HHl1X B sa

.nmmoM Bpe~ieHHOl/1 lIHTepBBJie, Bil,ll;eJI8Hll8 co6h!TlIH B 33.D:BHHOil BpeMeH
HOH ORpecTHOCTll,.IJ:O lI nocr.e KOTopux .n:pyrue CO611TIIR OTCJTCTBOBa.JIII, 

8 

• I 

OcTaHOBKII 073 / 9,IO/ 

3TOT 6JIOK npe,nHa3HaqeH ,IlJJR Bbl.D:e.JieHrui aKTOB OCTaHOBOK rum 
pacceRHIIR qaCTIIU B Mlllll8HlI, OH IIMeeT 10 BXO.D:OB II 6 rpyrrn BblXO.IJ:OB, 

qTo COOTBeTCTByeT rnecTII JioruqecRIDt KOM61IHawmM' 38JIO]J(8HHIBv! B 6JIO

Ke, Ka]K.IJ:M 1!3 3THX KOM6IIHa$il COOTBeTCTByeT orrpe,neJieHHOMy 3Tarry 

OT6opa co611TlIH, HaITpUMep, qaCTIIUaM, na.n:aJOllllIM Ha Mliill8Hb, npoJieTHUM 
qacTIIUBM, ocTaHOBIIB!l!HMCR rurn: paccemumM qacTIIUaM n ,np. EucTpo,neil

cTBIIe no BCeM BblXO.D:aM He MeHee 50 Mru • 

KpaTHlle co6UTIIR 054 /II/ 

MOK npe.D:Ha3HaqeH ,IlJJR ceJieKUlIII C.lil'Ha.JIOB C 33.D:aHHUM BpeMeH
HblM pacrrpe.n:e.JieHireM. OH B11pa6aT11BaeT c.rrrHaJil:l np:u HBJiliqnJI e.n:uHcT
BeHHoro c.rrrHaJia B TeqeHue sa,naHHoro BpeMeHHoro UHTepBaJia (BopoT), 

C.rrrHa.JI BOpoT MOJKeT 611Tb C(!X)PMIIpoBaH RaR CaMMM 6JIOKOM, TaR II BHeill
HlIMlI ycTpoficTBaMH, MlIHHMaJibHOe paccTomrne M8JK.D:Y BXO.IJ:HblMII C.lil'HaJia
Mli 8 HC. Kruc npaBIIJio, 6JIOK IICilOJII,3Y8TCR ,IlJJR Bupa6oTKII JIOr:uqecRHX 

MeTOK co611TIIH II pa6oTaeT COBM8CTHO C II3MepuTeJieM npeMeHHblX lIHTep
BaJIOB, lIM8Kl!lIIM JIOruqecKIIii perIICTp. 

cxeMa oT6opa rrap 154 / 9/ 

MOR rrpe.D:Ha3HaqeH ,IlJJR Bu,n;eJieHIIR e.D:IIHCTB8HHOii nap11 CIIrHaJIOB 

B 33.D:aHHOM BpeMeHHOM lIHTepBaJie (BopoTax) II lICnOJib3yeTCR npII pa6o

T8 C BpeMR-aMIIJIJITy.D:HblM KOHBepTepoM, MOK MOJKeT pa6oTaTb B peJKII
MaX BH8illHlIX lI BttyTpeHHIIX BOpOT, ,luiarrasoH II3M8H8HlIR BHYTPCHHHX BO

poT 100 HC - IO MKC. MnHUMBJII,HM ,II.JllITeJibHOCTb BXO.IJ:HblX ClirHa.JIOB -
5 HC, MmlliMaJibH08 paCCTORHII8 M8l!U{y BXO.IJ:HblMII Clll'HaJiaMlI - 8 HC, 

O,!Q!HOqHl18 CO611TlIR 058 /II/ 

MOK npe.D:Ha3HaqeH ,IlJJR Bbl,IreJI8HlIR co6UTIIil,,11O lI nocJie KOTopux 
B 33.D:aHHIIX BpeMeHHblX lIHTepBaJisU( .n:pyrIIe co611TIIR.OTCyTCTBOBBJilI, 
MOK IICilOJII,3yeTCR B 3RcnepHMeHTaX C TpeKOBllMlI_.D:eTeKTOpaMII U BO 
BpeMeHHOii "oxpaHHOH" CUCT8Me B 3RcnepUM8HTaX C MIOOHBMU, )1.Jm: 3TO

ro OH CHa6JKeH JiorIIKoil OT6opa COI¥JB.D:8HIIil' B TOM qnCJie OT6Opa CJIY
qaeB OCTBHOBOK qacTIIUU B MJillleHlI, 

.IuiarrasoH oxpaHHoro Bpe1.iem1 ".Uo" 

.UnarrasoH oxpaHHoro Bpeuemr "IIoCJie" 

9 

50 HC + 5 MRC, 
30 HC + 3 !ARC, 



O~HOBHdpaTop 064 1121 
OH rrpe,IUiasHaqeH lI,JIR paCIIIHpeIIl'IR ~HanasoHa .11,JfilTe~bHOCTeH Iill

XO~HUX eHrHa~OB 6JIOKOB eneTeMu. MOK eHadJKeH JIOrHKOH OT60pa eoB
rr~eHHfi Ha BXO~e H HMeeT 2 oeHOBHUX KaHaJia e HesaBHeHMott pery~
poBKOH ,nJIHTeJibHOeTH BUXO~HUX eIU'HaJIOB. B O~HOM H3 HHX .11,JfilTen
HOeTb BUXO,IUioro CIU'HaJia H3MeHReTeR IT~aBHO(B IO pa3)BHYTPH KBJK,ll;O
ro H3 8 ~anasOHOB, B .JTI)yrOM - 3~aeTeR pasoMKHyTUM RadeJieM. B 

6JIOKe HMeIOTeR TPH ~onommTeJibHUX BUXO~a. CIU'HaJIU C ROTOpUX COOT
BeTeTByioT ITO BpeMeHH 38,IUIHM WpoHTaM OCHOBHUX CHrHaJIOB H HX CyMMe. 
OTO IT03BOMeT HeITMb30BaTb 6JIOR B KaqecTBe HeToqHHRa e~BfiliYTUX 
ll.JIH rrapHUX eHrHaJIOB. 

,Un:arrasoH H3MeHeHHR ~~TeJibHOCTH 50 HC + 5 c. 
)J.mrTeJibHOCTb BUXO~Horo CHrHaJia C RadenHofi WQpMHpoBROfi -

- 15 HC + 4 'CJ Rad •• 
TeMITepaTypHaR HeeTa6HJU,HOCTb ~~TeJibHOCTH lI,JIR CHrHaJIOB 

( 500 MRC - 0,1%/Co 

500 MKC - 0,3%/Co. 

0,µHOBHdpaTop 164 /I2/ 

MOR ~OHallHO ~eHTHqeH O,IUIOBHdpaTopy 064. OH paspa6o
TaH lI,JIR YMeHbmeHHR TeMITepaTypHott HecTa6MbHOeTH rrpH 6onmHX ~~ 

Te~HoeTRX BUXO,IUIOro e.HI'HaJia, ROTOpaR .RllJIHeTCR CJie~cTBHeM noBu
meHHOro TKE ROH~eHeaTOpOB 6onmott eMKoeTH. Ha nepBUX MYX ~ana-
30H8X 0,IUIOBH6paTOp pa6oTaeT TaR JKe, RaR H 064. Ha IlOMe.DYJOIIU1X 
~an~30HaX yseJI, WQp.mpyl(ll!l!ll .11,JfilTeJibHOCTb 1121. rrepeBO~TeR B pe
lKEM '1{,JJ;ylllero reHepaTOpa,H .11,)IllTenHoeTb BUXO,IUioro C.HI'HaJia WoPMHPY
eTCR e·' IIOMOIIU,10 cqeTHoro perHCTpa 

4 
• 3TO Il03BOJIMO 

IlOJIY'IBTb TeMITepaTypHHii: ROaqqMUReHT H3MeHeHHR .11,JfilTeJibHOeTH BUXO~
HOro c.lll'HMa < O,I%/C0 lI,JIR Bcex ~anaaoHOB. KpoMe Toro, ~ana-
30H ;g.J!ll~SJibHOeTH BUXO,IUIUX C.HI'HaJIOB IOO HC - IO C JierRO MOJK0T 6UTb 

.< 

H3MeHeH YBS~eHHeM eMKOCTH cqeTHoro perneTpa. 
B qeTBepTOM naparpawe TpeTbell rJiaBU CO~epimTCR OITHCaHHe 

rpynnu 6JIOROB crreIUianHoro HasHaqeHHR. B Hee BXOMT 6JIOKH 3~epJK
KH '°rnqeeKHX e.HI'HaJIOB / 9 ,ro,r3 ,r4/, npeo6pa30BaTen BpeMR-RO~ 
/r5 , crreIUIBnHUe reHepaTOP,U 19,161, ROMMYTaTop raMMa-RBaHTOB 
H 6JIOR cmrxpoHH381UIH CHI 79/. 

)la.nee rrpHBO~TCR RpaTROe OITHeaHHe ~a 6~0ROB. 

10 
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:3cY\eJ)lKKa 068 /I4/ 

MOR rrpe,IUiaaHaqeu lI,JIR a~ep:;am JiornqeeRHx eHrHaJIOB. B Ratre
CTBe MeMeHTOB s~epll<RH HCITOJib3YIOTCR 0Tpe3KH MHRpORa6eM, ROM!.ly
THpyeMUe 8JieRTpOHHw.lH RJI!OqaMH Ha M!IBpOeXeMax, ROTOpue O,IUIOBpeMeH
HO e.nyJKaT lI,JIR BOeCTaHOMeHHSI CHrHMOB,3aTyxaKIJU1X B JIHHHH 3~epJK
KH. OTO no3BOMeT nponycRaTb qepes. 6JIOR e.HI'Ha.Jill ~TenHoeTb!O 

7 He. 
,Un:ana30H H3MeHeHHR 3~epll<RH O + 990 He C maroM IO He. 
HaqanHaR 3~epJKRa - 30 He. 
MillrnMaJibHOe paceTORHHe Me~ eHrHMaMH Ha BUXO~e -

TeMIIepaTypHaR 3aBHCI1MOeTb 3~epll<RH 
npH O He 
npH 990 He 

Sa,neJ)l!IBa KJl 301 / 9 ,IO/ 

IO nc/C0 

50 nc/c0 • 

15 HC. 

MOR npe,IUia3HaqeH lI,JIR 3~epll<RH JIOrHqecKHX eHrHMOB. On 
BUITOJIHeH B eT~apTe KAMAK. B O,IUIOM 6JIORe e~HHTIHOH illHpHHU eo~ep

JKHTeR 2 JIHHHH 3~8pll<RH. 
,Un:anasoH H3MeHeHM a~epl!IB.}1 0 + 63,5 He c maroM 0,5 He. 
HaqanHaR s~ePJKRa - 20 He. 
lfueTOTa BXO~HUX CHrHMOB 90 ~-
~R.lllili KAMAK - P (I) H P (I7). 

M3MeHeHHe aa~ePJKKH oeymecTMReTeR 3aIIHebIO "I" no lllllliaM w I - w 7 
(W 9 - WI5) B eooTBeTCTBYKIJUffi pas~. IIo mHHaM WB (WI6) ocy
meeTBJISieTCR 6JIORHpoBRa BUXO,IUIOro CHrHaJia. . 

Ilpeo6pa30BaTen BpeMR-Ron 062 /I5/ 

MOR npe,IUiasHaqeH lI,JIR H3MepeHHR BpeMeHHHX HHTepBMOB MHRpo
ceRyH.IUIOro ~anasoH,. OH paspa6oTaH Ha oeHoBe ~BOH'iHoro nepeeqeT
Horo yeTpottcTBa /I6 • IIpeo6paaoBa~eJib pa6oTaeT no cTapT-CTOITHOMY 
rrpilHlUIIIy.·MHTepBM MeJK,Jzy "CTapTOM 11 H "CTOITOM" sanoJIHSieTeR CHrHa

~aMH reHepaTopa cTa6HJibHofi qacTOTH. 
Ha BUXO~ "BopoTa" BUBo,e{TeR .11,JfilTSJibHOeTb MaRCHMallHOro H3Me

PReMoro BpeMeHHoro HHTepBMa, ROTOpaR s~aeTcR rrepeKJIJOqaTeJieM 
"KaHaJIU". C BHXO~a 11MORHpoBRa11 eHHMaeTCSI e.HI'HaJI MepTBOro BpeMe
HH npeo6pa30BaTeJISI, paBHHH CyMMe MaReHMaJlbHOro BpeMeHH·npeo6paso
BaHM + BpeMR rrepeITHCH B naMRTb HaROIIHTeJISI + ~TellHOeTb m.myJib
ca e6poca OT HaROIIlITSJISI. 

II 



Ha.1nrrme BXO,ll;OB "Ilp:II3HaIDI11 no3BOJUieT ocymeCTBllTI, paaelllBKy na
MfITll HaROnHTeJLCI Ha_ 4 rpyrrm.r no 1024 RamlJia npu pa6oTe c 'lliCJIOM 
IffiHaJIOB > 512 ll Ha 8 rpyrrrr no 512 RaHaJIOB !Ipll pa6oTe c 'UICJIOM 
KaJlaJIOB 6: 512. 3anllCI, npll3HaROB ocymeCTBJllleTC.II np:!I rro,n;aqe CHrHa
JIOB Ha 3TH BXO,ll;lil B Te'!emrn ,n;JIHTeJII,HOCTll BOpOT. 

)1.m1TeJII,HOCT1): BXO,n;HHX CllrHaJIOB ~ 5 He. 
qacTOTU aa,n;al(J!\HX reHepaTOpoB 

BHyTpeHHero 50 llJilI 75 MI'n 
BHerrrnero - ,n;o 150 MJ:'n.

MaKcHMaJII,Hoe 'lliCJIO RaHaJIOB 1020. 
JlllqxpepeHU!IaJII,HM H8.l!llHe:tlllocT1, .{. 0, 5% · 
MaRCHMaJII,Hutt H3MepJiewtt :ffiT8pBaJI = T x ( 2.,,. -1) , r,n;e 

-T - nepJio,n; ROJieelattuii aa,n;aia!iero reHepaTopa, N - 'lliCJIO RaHaJIOB 
rrpeo6paaoooTeJLCI. 

I'eHepaTop 066·/r7/ 

MOR npe,ll;Ha3Ha'!eH ,ll;JIII paelOTU B Ra'I8CTB8 reHepaTOpa C8p:!Ill B 
npeo6pa30BaT8JIJIX BpeMeHJI ll aMIIJlliTY,IJ;U B UII(ppOBOtt Ro,n;. 

IlpllHUIIII paeloTU reHepaTopa OCHOBaH Ha CTaelwm:38UIIII RBap~eBott 
qacTOTOii HecTaOHJII,HOro reHepaTopa IIyTeM CpaBH8HllJI qaau ll BupaeloT
Rll YIIPaBJIJII<lllero CllI'HaJia paccorJiacoBaHM. 

3HatieHM reHep.HpyeMUX qacTOT 50, 75, IOO ll 150 Mm. 
HecTaOHJII,HOCTI, qacTOTU nplI II3M8H8Hllll nlITaHll.lI MeH1,me ro-4/B. 
KowzyTaTop raMMa-RBaHTOB /IS/ 

MOR paapaelOTaH ,ll;JL'I eRcnepm.ieHTa no perHCTP310Ill RaCRa,ll;HUX 
raMMa-nepexo,n;oB. Ero npHMeHeHJie noaooJL<IeT B 2 paaa YB8JIB'lliTI,.CRO
pocT1, Ha6opa CTaTIICTIIRJI. :l{zieJI ero paelOTU COCTOIIT B TOM, 'ITO nep
BUH ITO Bp8M8HII raMMa-RBaHT, nonaBmHii B JIJOClott II3 ,n;eTeRTOPOB, no
,n;aeTCJIHa BXO,ll; "CTapT" II3M8PIIT8JL'I Bp8M8HII, a BTOpoii - Ha BXO,n; 
"CTon". 

)].mITeJII,HOCTI, BXO,ll;HUX CllrHaJIOB ~ 5 He. 
JJ.mrTeJII,HOcT1, curHaJia BopoT 50 He - 500 MRc. 
Sa,neplKRa BXO,ll;-BUXO,ll; )YllI CllrHaJia "CTapT" - 8 HC. 

.n;JUI CllrHaJia "CTon" - 20 HC. 
Pa3Hll~ 3a,ll;8plK8R Ill 2 RaHaJIOB He 6oJiee 50 ITC. 
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I'eHepaTop KJI 305 / 9/ 

BlroR rrpe,D;Ha3H8'!8H ,n;JI.fI nHTaHll.lI CB8TO,ll;ll0,ll;OB, YCTfillOBJI8HHUX B 
C~TllJIJL'IlOIOHHUX C'I8T'IIIRaX, ll MO~eT pa6oTaTI, B peJKHMe aBToreHepa-
1.0ill II C BHerrrneii CllHxpOHJI8a10Ieii. retrepaTop BUIIO.'IH8H B CTaH,n;apTe 
KAMAR B ClJioRe mupmm IM. 

KOJilI'I8CTBO BUXO,ll;OB - 15. 
AMn.ml:TY,n;a - 70 MA. 
tfucToTa B peJKIIMe reHep8UIIII - IO~-

B lK,lJylil8M p8l!OOl8 - I0 KI'u. 
)].mITeJII,HOCTI, - 15 HC. 
~RUHR KAMAK - - P. (I), P (17). 
B!LJrroqeH1Ie kaHaJIOB ocymecTBJIJieTcJI no mHHaM W I - WI5 aa

rruc1,10 "I" B COOTB8TCTByKl!lllli paap.lI,ll;. 3arrHCI, "I" ITO !IIIIIIe W I6 
rrepeBO)UiT reHepaTop ll3 HerrpepUBHOrO peJKIIMa B lK,lJylilllfi.· 

qeTBepTaJI rJiaoo ,ll;llccepTalOIII BRJIJD'IaeT 3 naparpaqa. 
B nepBOM naparpaqie OIIllCaHa MeTO,ll;IIRa BU,ll;8JI8Hll.lI COOUTllii (Bupa

OOTRH ClucTporo TpHrrepa) B <Jlll31I'I8CRIIX 3RcnepHMeHTax. PaccMOTpeHU 
oeluure CJiy'Ia.H BUpaeloTRH TpHrrepa B ettcnepHMeHTax no wuaHRe Buco
RHX II cpe,ll;HllX 3Hep:rllff. IlplIB8,ll;8HU npIDVISpU ROHRp8THUX YCTaHOBOR. 

Bo BTOPOM naparpaqie co,n;epl!UiTC.II onHCaHII8 eicnepllM8HTa ITO ll3-
MepeHll!O BpeMeHll ~3Hll IlOJIOlK1!T8JII,HOro MIOOHa /r9 • ,JlaHo OIIJICaHlle 
eRcnepHMeHTa.JU,HOii ycTaHOBru!, COCTO.Rlllett ll3 ,IJ;Byx C~IIHTWIJUIUHOHHWC 
C'I8T'IllROB, perHCTpllpyn!lliX BJI8Tal(J!\He' MIDOHU, ll noporOBOro BO,IUIHoro 
qepeHROBCRoro C'I8T'lliRa nomwro norJIO!l{8Hll.lI, paaMepu ROTOporo -BUClpa
HU II3 YCJIOB!Itt peracTpaU!Ill TOJII,KO noallTpoHa OT_ pacn~a MIOOHa. Bec1, 
oel~eM qepeHROBCKoro C'IeTtUI:Ka. npocMaTpHBaJIC.II ~ByM.II WQTOyMHOlK1!Te
JUIMH. TaRaJI nocTaHOBKa 3KCnepllM8HTa oelecnetOOia B03MO~OCTI, pern
CTP8UIIII.Il031ITpOHOB B YCJIOBH.IIX 4II-reoMeTpllll._ 3TO noaBOJillJIO noBu
CJITI, CKOpOCTI, Haelopa CTaTHCTHRll, YM8HI,!!IllTI, @H ll no,n;aBHTI, BJIHJI

Hll8 acHMMeTpllll BWI8Ta noallTpoHOB. 
BlroK-cXeMa MeKTpoHHRH eToro eKcnepHMeHTa np1IBe,n;eHa Ha 

pac.2 • .UeT8KTOpU I II 2, BKJI!O'I8HHU8 Ha COBITa,IJ;eHM, Bbl,Il;8JI.IIJIJI BJI8-
T3I<llill8 MIOOHU. CqeT'IHRll 3, 4 Bu,n;eJIBJIII noaJITpOH pacna,n;a. YcHJieHHe 
no RaHaJiaM C'I8T'IHROB.3"ll 4 no,n;ClllpaJIOCI, Tl:lli, 'ITOOU aMITJilITY,IJ;U Cllr
HaJIOB OT O,ll;llHaROBOii CB8TOBOM BCITh!lIIRll OWilI paBHU. Ilpll 3TOM O,ll;IIHa
KOBOii ClUJia.H CKOpOCTI, C'IeTa no 3TllM KaHaJiaM B paOO'lliX YCJIOBII.IIX. 
,lJ,Jm Jiy'Illleii ll30Tp0Illlll e@eKTHBHOCTll perHCTPalOIH n03llTpOHOB OTOH-
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paHHCb COBJia.n;emm 3, 4 ( cxeim C3) , '!TO IT03BOJilIJIO CHU3HTI, auepre
THlfeCKHM ITOpor perHCTpawrn IT03HTpoHOB 6es ITOMeX OT ll!y1,lOD iJ/JY. 
KpOMe Toro, ,I(lfC1Cp!i111HHaTopoM ,U5, BMI0'1eHHIJM IIOCHe .mmetiHoro cywAa
TOpa JIC, OT6UpaJU1Cb Te C061!THJI, B ICOTOpllX 6WI 60HblIII!M XOTH OU 
O.I(lfH U3 JlMIIyJll,COB ~8Y 3 u 4. IIo.n;oclHM CHTYauIDI B03MOJKHa TOr,n;a, 
Kor.n;a II03UTpOH BWieTaeT B Hanpa.BJieHilli O,nHOro H3 ~8Y U OOHbillDR 

lfBCTb CBeTOBOro KOHyca IIOITa,naeT Ha ero qDTOICaTo,n;. 
CxeMll KpaTHUX co611TII:l1 (KCI u KC2) II03BO~H OT6upan Te co-

6UTHH, Kor.n;a B TeqeHUe ,n;JIBTeHI:>HOCTH BOpOT He OUHO BToporo MIOOHa 
UJIU IT03IITpOHa. ,lJ,Jm 3TOro CUrHa.JIU c BUXO,I(OB q 2 6HOKOB KCI u KC2 
ITO,n;aBaJmCb Ha BXO,It pern:cTpa ITpl!3HaKOB rrpeo6pa30BaTeJIJI T-1(. llirnlf.f! 
aa.n;eplKKH JI3-2 c.n;Bura.Jia CMI'HM IIOJIBJieHHJI IT03UTPOHa ("CTOIT") OTHO
CIITeJThHO OCTaHOBKK MIOOHa ("CTapT") Ha 5 MKC, T.e. C.I{BIIrMa Ha'fa
HO 3KCIIOHeHTU. JluHIIR sa.n;el)l!tKII JI3-I (5 MKC) C03.I{aBMa O.I{IIH81WBUe 

C KaHMOM II03IITpOHOB yMOBIIJI OT6opa C.JIY'{BeB C ITOJIMeHIIeM BTOporo 
MIOOHa B TelfeHIIe llMIIJJll,Ca BOPOT. 

B KaqecTBe cxeM conrra.n;eHIIH CI-C3, KpaTHUX co6uTIIil KCI, KC2, 
cMeCHTeJIJI, rrpeo6pa3oBaTeM BpeMJI-KO.I{ IICITOJll,30BaJmCI, aHeKTpOHHUe 
OHOKII paspa6oTaHHO:ii CHCTeMll 052, 054, 056 H 062, COTBeTcTBeHHO. 

BpeMeHHM IIH(lX):{:MaJ.Uffi 'fepes 6yqiepHHH HaR.OIIBTeJII, .AM-4096 II3Me
PIIT6,JI1,HOro ~eHTpa .mm rrepe,na.BMac:r, B 8BM HP 2II6C. 

Jiornqecro!M perIIcTpOM rrpeo6pa30BaTeJIJI BpeMR-KO.I{ ITaMJITI, HaKO
ITIITeJI.ff pa36IIBMac:r, Ha 4 rpynrru ITO IOOO KaHa.JIOB. B ITepnyro TllCHlfY 
3aITIICUBaJIHCI, COOllTIIH, COOTBeTCTBYlalllle H8.Jlli1IllBJ O,nHoro MIOOHa H IT0-
3IITpoHa pacrra.n;a sa BpeMH BOpoT, BO BTOpyBJ -·o,nHoro MBJOHa II .ItBYX 
H 6Mee IT03IITpOHOB, B TpeTI:>ID - 2 Me30HOB II O,ItHOro IT03IITPOHa, B 
'feTBepTyBJ TUCHlfY - .n;nyx II -OMee MBJOHOB H .n;nyx II 6oHee IT03HTpOHOB. 
~e 2 qaca cITeKTpu Ha .AM-4096 ITepe.n;a~i' uo KaHMaM ITp.RMoft 
CBH3II B 3BM, ITOMe qero BeJiaCI, 3KCITpecc-o6pa6oTita. ITO yrrpomeHHUM 
ITporpaMMaM. PesyJU,TaTu o6pa6oTrur ITpe.n;cT~c:r, KaK B ~wpoBoft, 
Trut H rpaqlK'reCKO:ii qo:pMe. 

CyMMapHM CTaTIICTHita., Ha6paHHM sa roo qacOB pa60TU ycKopH
TeJIJI, cocTa.BJIHeT ro9 rroHesHUX co6uTII:ii. 3HalfeHHe BpeMeHU lKH3HII ITo
HOUTeJll,Horo MJOOHa, ITO.JIY'{eHHOe II3 o6pa60TKII ,ItaHHllX Bcex 4 ceaH
COB, COCTBB.llJieT 2,I97II±0,00008 MKC. CyMMapHue BpeMeHHlle CITeKTpll 
IT03IITpoHOB, COOTBeTCTBymiIIe pa3HllM KpIITepIDIM OT6opa, ITpe,ItCT8.BJie
Hll Ha pIIc.3 •. 

B TpeTI:>eM ITaparpa<IiEj,ITPHBO.I{IITCH OITIICaHIIe 3KCITepHMeHTa ITO II3-
Mepemw 3HepreTHl!eCKIIX,6ITeKTpOB II acIIMMeTpHII BWieTa aapmKeHHllX 

qacT~ npn: sax:saTe OTpml8,TeHI:>HllX MIOOHOB H.D;pru.rn /20/. 
.,.. 
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,lla.Ho ornrnamte 3KCITepilMeHTaJII,HOH ycTaHOBiill 1211. 3HeprmI Bll

JieTaJOOlliX '!aCTHU HSMepHJiac:r, C ITOMOIIII,JO CITeK'i'poMeTpa Ha OCHOBe 

C,J ere ) . 0,nHOBpeMeHHO c SHeprnefi_ IISMepHJil!CI, HOHHSlllUIOHHHe ITOTe
pli '!aCTHU c ITOMOIIII>IO 6.JIOKa ITpoITOplUIOH~HHX RaMep. 3TO ITOSBOJIBJIO 

pas~e~TI> tJacT:n:nu ITO MaccaM. 
l1sMepeHHe acUMMeTpHH BILJieTa BeJioc:r, MeTO~OM ITpeueccmr cmma 

MKJOHa B MarHHTHOM ITOJie. IlpH BeJIH'IHHe ITO.JUI B ycTaHOBRe II6 3 ITe-

• p,ro~ rrpeueccHH paBeH 640 He. 
MOK-cXeMa SJieKTPOHHKH ITpe~CTaBJieHa Ha pnc.4. Ee OCHOBOH ./IB

.JUI8TC./I paspa60TaHHM CHCTeMa 611cTpO~l;lilCTBYKII1HX 6.JIOKOB Ha liHTer
paJII,HUX cxeMax C pacnrn:peHHIJMH q)yHKIUiOHaJII,HUMH BOSMOlKHOCTJIMH. 

3.JreKTpOHHKa ycTaHOm BKJil()'IaeT CJie~KIIIIIe OCHOBHHe ysJill. MOK Bll

~eJieHIDI OCTaHOBOK IO/ (ocTaHOBID! 073). Oco6eHHOCTI, ~aHHoro 6.JIO

Ka SaKJil(J'IaeTC./I B TOM, 'ITO Ha B!lXO~e COBIT~eHitii I•2 BCTpoeH O~HO
BH6paTop c ITpoMeHHeM,.aHMorntJHuil /II/. 3To ITOSBoJIUJio ctJHTaTI> · 

OCTaHOBKOfi Ta.Koe C0611TII8, KOr~a MIOOH OCTaHOBHJIC./I B Millll8llli 
(I•2•3•~), a B TetJeHHe s~aHHoro ITpoMeJKyTKa BpeMemr (3 MKc) ~o 

SToro He BJieTaJI ~pyrofi MJOOH (HeT COBIT~8Hlifi I•2 ,0 OCTaHOBRH). 
'il:!CJIO KaHaJIOB ITpeo6pasoBaTe.JUI BpeM./I-KO~ /r5 (T-K 062) Bu6pa

HO paBHUM 256 ;n.im y~o6CTBa COITplDK8Hli./I co CTOilKoli MJIOroMep!!oro 

aHa.JIHsa. UeHa KaHaJia ITpeo6pasoBaTe.JUI 20 He s~aeTc./I 1rnapueB11M re
HepaTopoM /I7/. C ITOMOIIII,JO ITpeo6pa30BaTe.JUI HSMep;reTC./I BpeM.fI BI.IJ!e

Ta KaK sapmKel!HHX '!aCTHU OT saxBaTa MIOOHOB ~paMH Millll8HII, Ta.K H 
SJieKTpOHOB OT pacIT~a MJOOHOB. IIpeo6pa30BaT8JII, lK8 Bllpa6aTI:rnaeT HM
IIyJII,C BOPOT ~T8JII,HOCTI,JO 5 MKC, B Te'!eHHe KOTOporo Be~eTC.fI pe
rl:!CTpalUi./I ITOJieSHllX co6HTHll. YcTpofiCTBO MHOroMepuoro aHaJII!3a ITOSBO

.JUIJIO H3M8P,JITI, ;n,JI./I K~oro C0611Tli./I 5 ITapaMeTpOB. &Oit KpaTHIIX co-
6!1THll /II7 (KC) ITpe~oTBPlllllaJI RX saIIHcI> B ITpoMelKyT0'!11y10 ITaM.fITI> B 

Tex CJiy'Ia.fIX, KOr~a B Te'Iel!He hOJIHOfi ~T8.lII,!!OCTH HMITYJII,Ca BOpoT 

ITO./IBJI.f!JIC./I BTOpOit MJOOI! • . 
qyBCTBIITeJII,1!118 qx:>pMIIpoBaTeJIII / 3/ ~I-44 H COBIT~eHH./I /I/ CI, 

C2 OCYl!leCTBJIJIJm 611CTpllfi JIOrII'!ecrurn OT60p C0611Tlill • 
3anycK MHOrOMepHoro aHaJIBsaTopa ocymeCTBJI.fIJIC./I COBII~el!IDIMH 

C'!eT'IHKOB 4 H 8 B BOpOTax ITOCJI8 OCTaHOBKH 'JOOHa B Millllel!H. Kacle.JII,
H!le JIIIHHH s~ePlKKl! JIOrII'!8CKHX CIIT'Ha.JIOB /I4 3-8, 3-9 o6ecITe'IHBa

JIH c~IIT' ITOJIO~emm qin:sH'!ecKoro Hy.JUI BpeMeHHoit UJKaJIH ITpeo6pasoBa
Te.JUI T-K Ha I MKC. Ha Ta.KOe lKe BpeM./I_ C~BUra.mICI, CIIT'HaJI!l B KaHa
Jiax 8MII.JmTY.nHoro aHaJmsa HoHHsaun:oHHllX IToTep:r, tJacTHU 3-I0, 3-II, 
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3-12 ll :meprrm 3-13 •• 'IOJKHIDi sanycR CHCTCM!l 811Mll3a OT CRB03HOro 

rrpoJieTa MJOOHa -qepes ycTaJ!OBJ<Y IICKJIIO'laJIC.fl 811TIICOBIIa,nemrnMJI I· 2 B 

OJIORe CI. Ifuq:opMaI.\HJI I!3 MHOroMepIIoro 81!3JIII3aTopa rrepe,ll8BaJiac1, B 

3BM HP 2II6C 'Iepcs dyqiepm,rfi Hruwrn1TeJ11> B anToMaTwrncROM peJKJ1Me 

rrc cJie Ha dopa 1024 co6UTJIH. B 3BM rrpoBO,lll1Jioc1, Ha.KOIIJiemrn co6uTni1 

II nx OlWH1f8TeJII,Ha.fl o6padoTJta. 

B I!3Mepemm:x ITO 3aXBaTy OTpnuaTeJII,HUX MJOOHOB JIJJ:P8Ml! lIOJiy'IeHO 

lIOJIHoe pa3,ll8JleHJre rrpoTOIIOB, ,ll8MTOIIOB II TpIITOHOB • .JJ.n.fl rrpl!Mepa Ha 

puc. 5 rrp11Be,lle110 pacrrpe,lleJieHne A E -E JJ,JIJI cepu, rroeTpoeHHoe no MU

IIHMMl>HOii (us Tpex) BeJllI'!UHe A E. 
B 3Rerrep!IM8HTe ITO l13Y1feJIUJO 3HepreTU"IeeRUX erreRTpOB U aeIDl!

MeTpHl! ~JieTa sapJDKemmx qaeTIIIJ, npn 3axBaTe OTpnuaTeJII,HllX MIOOHOB 

MP8MH 201 OllJIII ll3Mepem,r ::rnepreTJ11feeKHe eneRTpU TPIITllJI Ha Jier

RIIX JI.npaX BITJIOTI, ,llO yr;repO,lla. 

OeHOBl!UC pesyJILT8TU paOOTLI_ 38ItJil3'!8IOTeJI B eJie~l<lJ\8l/l: 

l. Ha -OCHOBe a11amisa 6UeTpO,lleiieTBMJI 'ICPCHIWBCKHX JI eUlIJITMJI

JIJllUiOHHL!X ,ll8TCRTOpoB IIOJIY'I8HU Ol.J,eHRU Tpe6yei.-rux 3Haqem1i1 ·ocHOBHUX 

rrapaMCTpOB q,opMnpoBaTeJieil II eOBIIa,neHl!H' TaRIIX~Rrut OUeTpO,lleileTIJMe 

( 100 MI'n,) , qyneTilllTCJII,HOC TI, ( OT 5 ,llO 20 MB) , pa3pClllal<ll\8C BpeMJI 

(5 He). 

2. C y'!CTOM IJOJ!y'!CJIHUX Ol.J,CJIOR aBTOpOM paspa60T8lla eneT·eMa 

dueTpO,llCHeTByxmHX 6JIOROI3 Ha HIITerpaJILHUX exeMax ,ll.JIJI perHeTpall,lm 

BpeMCHHOH l1H(!X)PM8Ullll, HaC'Il!TUBaIOOIM 6JIORl! 23 H8Ill,lCHOB8Hl!H. 0Ha 

BRJlJOljaeT 6JIOR!I rrpe,llBa.pl1TCJil,HOH odpa60T1m IIl!qx:>pMall,llll' Jior11qeeRUe ' 

4lYHlU\ll O HaJILHlle l! err eI.J,HaJILHOro H8 3Ha 'I e HlUl • 

3. lipeJJ,JIOJKeHa <pyHRl.J,110HMI,Ha.fl ROMIIOHOBRa 6JIOROB, y'!l1TUBal<ll\aJI 

eIT8UllqillRY :menepl!MCHTOB, IIPOBO,lllIMUX Ha yeROpl!Te.JIJIX epe,znmx l! BU

eORHX :meprl!i!. 

4. IIpoBe,lleHa pal.J,llOHaJILHa.fl eT811,llapTl138l.J,lffi OOU!l!X Y3JIOB eJICTe

MU, TaRIIX ,mill: BXO,llHO:li l! BHXO~OH ItaeRa,nU, 3JieMeHT OTOopa, qx:>p

Ml!pO:sa.TeJII, .IlJIIITeJII,IJOeTH, exeMa HH.Illi.Kal.J,lll!. 3To rrosBoJ1MJio noJryquT1> 

xopOUJYIO eTaH,llapTU3al.J,llJO napaMeTpoB OJIOROB, eJilleeTBeHHO IIOBJ,IelITL nx 

Ha,nelKl!OeTI,, CORpaTl!T:j, eporu1 pa3pa60TRII, yMeHLlllliTL 38TpaTH !JpeMe

Hll Ha HaeTpottey H pe~OHT. 
. . 5. Ilpe)tJIOlKeHa' ·11~BaiI, exeMa ,lllleRpl!MHHaTopa ,ItJillTeJII,HOeTU' samn-

Il!eHl!a.sI aBTOpc~tI™ e~er~e';rBOM, O.IlHOBpElMCHl!O OTOHpal<lJ\a.sI enrHaJIH, 

.IlJil!TeJII,HOefI, ROTOpUX 1{81{ 00.JILUJe, TaR n MeIJI,me 3TMOHHOtt. 3TMOH

HM ,ll;Jll!TCJU,HOeTI, sa.naeTeJI ypoBHeM cpaOaTUBa.HRFI Tpnrrepa IIIMHTTa, 
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BXO,ll ROToporo IJO,zntJIJO'!eH R ROH,lleHeaTopy, sapJilKal<ll\er,iyeJI lIOCTOJIHHUM 

TOROM B Te'!eHne .ItJIHTeJII,HOeTn BXO,llHOro enrHaJia. 

6. IIpe,llJIOllteHO sammueHHOe aBTopeRUM emmeTeJII,eTBOM ycTpoi-ieT

BO ,llJlJI perneTpaUIIH sa,neplKaHHUX JtaeRa,llHHX raMrna-rrepeXO,llOB, IJ03BO

JIHBIIlee B,llBOe eoRpaTHTI, BpeMJI Ha6opa eTaTUeTURII. 

7. C yqaeTneM aBTOpa OUJIII rrpoBe,lleHU 3ReIIepUMeHTU no H3Mepe

Hl1IO BpeMeHH lKil3Hl! IJOJIOlKI!TeJII,HOro MIOOHa l! l!3Mepemrro 3HepreTU'Iee

Rl1X erreKTpOB sapJIJKeHHllX qaeTUI.J, OT 3aXBaTa OTpUUaTeJII,HUX MIOOHOB 

JI,l\paMl!. KaqeeTBeHHa.fl pa6oT8 3JICRTp0Hllltll U ee (pyHI{l.J,lIO!laJII,HUe B03-

MOiKHOeTU lI03BOJlMJIH ll3MepnTL BpeMR lKil3HU MJOOHa e peRop,llHOH TO'I

HOeTLJO 0,004%, a 3HepreTI!'IeeRHe erreRTpU sapJIJKe!IHUX i:raeTlll.J, OT sax

BaTa MIOOHOB - BIIJIOTL ,llO yI'Jiepo,lla. 

8. OOJII,UJl!HeTBO paspaOOTaHHUX 6JIOROB BUnyeRaeTe.fl Om1THUM npo

ll3BO,lleTBOM Olliill. K Maro 1979 ro,lla TOJII,RO ITO 3aRa3aM JIHII BUIIYil!eHO 

OOJiee 800 6JIOROB, KOTOplle rrpl!MeHRIOTeR IlpaKTl!'!eeRl! BO Beex 3Rcrre

pIDl!eHTax, rrpOBO,lll!MUX JiaoopaTopneit. KpoMe Toro, OJIO~ll l!eIJOJIL3YJOT

eJI B ,IqJyrnx JiaoopaTopnJIX OIDID, a TaJtiite B l!HeTnTyTax r,up n <ICCP. 

MaTepna.JIU, ll3JIOJKeHHUe B ,llUeeepTall,lll!, eo,llepiKa.TeR B pa6oTaX 

/I-2I/, oeHOBHUe pesyJil>TaTU ROTOpUX ,llORJia,llJ,!BaJilleL aBTOpOM Ha 

8-0M MelK,I\YI{apO,llHOM el!MlI03l!yMe no R,UepHOH 3JieRTPOHI!Re, I-OM II 2-oM 

BeeeOJ03Hl,IX eoBeil!811l!Jl:X ITO aBTOMaTU3aI.J,l!ll HaY'!HUX neeJie,llOB811UH B 

JI,ll;epHoit qill3HRe, onyOJIUROBaHU B B,rnx H8yqHUX lKYJ)HaJiax l! 38Illl!-

l!leHU aBTOpeKHMl! eBli,I\eTeJII,eTBa.MH • 81. 
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