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.nJISI npoBe,neHHSI 3Kcnep~MeHTOB Ha CepnyxoBCKOM ycKopHTeJie 

no H3ytremm acHMnToTzqecxoro none;teHHSI aMIIJIHTy.n; pacceSIH:VISI 

R0 
-Me30HOB H on;eHK~ 3JieKTpoMa.rH~!THoro ¢opMcpaKTopa R0 

-tracTHU 

B Oll~TaX no pereHepan;H~ C ,ltOJirOlWBYmHMH R0-Me30HaM~ BHCOKHX 

3HeprKlt B Jia6oparopKH BIICOKHX 3I[eprMM OHJM coan;aercSI ycraHOBKa' 

pa6oTaiDI.I{aSI Ha JIKHHM C 3BM KJBCCH :03CM-4. 

YCTaHOBKa ,ltJISI per:vte:Tpan;HH pacna,:n;oB R0-Me30HOB COCTOHT 

H3 cneKrpoMeTpHtrecxoro :MarHHTa ~:Hna CTI-40, 3asop MarHHTHoro 

ITOJISI KOTOporo HMeeT WHpHHY 100 <:M, BHCOTY 25 OM ~ ,I(JIHHY B)l;OJib 
\ 

nytrKa 150 OM, npOBOJIOtlHUX HCKpOliHX Ka.Mep C MarHHTOCTp~K!tHOH­

HHM C'beMOM :~tHtPOpMan;HH ( 1:] H CH<:TeMH CtleTlUIKOB. JT,JISI 3anyCKa 

HCKpOBUX Ka.Mep 

;tOB R0
-l4e30HOB 

C llOMOnt:DD 

H H.n;eHT~tPHKan;HH t£aCTHn; H3 p8.S.)UitlBHX MO,lt pacna-
+ - + ·-- K0-Jr~x-; K 0~ I-r+v) K 0~ JC-e+v. 

3TOM ycTaHOBKH H~lytlaJ)TCSI pacnBJtbl R0-Me30I,IOB, 

BO~HHKaJ)II(He B HeKOTOpO~ orpaH~tlHHHOti 06JiaCTH 3a wmeH:DD­

pereHepaTOpOM, noMemeHHO it B nytroK ;r,oJiroXHBYUUtX K0 
-Me30HOB. 

CxeMa pacnono:m:eHliSI 6JIOKOB ~rcTaHOBKH Ha nytrxe npe.I(CTaBJieHa 

Ha pHC. I, 0603HatleHHSI Ha KOTOpOM HMeiOT CJie,D;YJOntHM CMbiCJI: 

. Jl - aHTHCOBna,:n;aTeJihHHit CUHHTHJIJISIUHOHHbiM CtleTqHK, 

CTOSII.I{H1t cpa3y :Ja MHIIIeH:DD-pereHepaTOpOM 

- 6JIOKli npoBoJiot~mix HCKpOBbiX KaMep ( 5 X H 5 ·y 

KOOp~BaTH) .C ltarHHTOCTpHKIUIOHHLIM C'be:MOM HHcpOp• 

:wau1m 
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~ } - cppOHTaJI:OHble rOpM:3 OHTaJI:OHble c;HHTHJIJISIUMOHHble 

' c'tleT'lHKM, JieBue H npaBue, ~ = I, •• ,4; 
t'VL· L} - <!JpoHTaJI:onue BeplHKa.JI:oHUe cqeT'tlHKH, l =1, •• ,4; 

P V R. ~ !lAG.- ,n;aTt~HK MarHHTBoro noJisr; 

(;,Li:, ~ 

GR.1. t J 
G L 2. t } 
G,l{2.t 

L -e. 1 
R e. J 
ER( 
E L J 

- I-u~ psr,n; BepTHKaJI:ouux ro,n;ocKonH'tlecxHx ct~eT'tlHKOB 

. • r ~ 
3a uarHHTOM, t... =. , •·• ,4, 

- 2-o~ psr,n; B~pTH~anbHWX rO~OCKOnHlleCKHX cqeTqHROB 

3a MarBHTo:w, L : I, •• ,4: 
- C~HHTHJIJISIUHOHHbiS ClleT'tlHKH; 

- ,D;Ba ,D;e'l'eKTPpa 3Jie::tTpOHOB (npaBiili H JI9Bhllt), COCTO 

li(HX H3 4-X C3B,n;BH':fel (C~HBTHJIJUlTOp + CBHBeu)._,._ 

xallC)(uii (no 8 <Poxo:{KHoDTeJiel B Kal!'Jl;OM ;teTeRxope); 

- ,n;exexxop l.fDOBOB - psr;t BepTHKa~mrx ro,n;ocxonH-
1 

ll 

qecKHX ct~eTtmKon, t.-= I, •• ,4; 

- MOHH'l'Op Ha lUflll9Ub ( 4 CJ.:tHHTHJlJISI~HOHHLIX CqeTtlHKa), 

- BeHTpOHHH~ MOHH:I'Op ( 4 CJ:tHHTHJlJISI~HOHHUX C'leT'tlHKa, 
I 

ITpe,n;ycMaTpHBaeTcSI 3 B03MCJCiWX pe:m:Hua pa6oTii ycxaHOBXH: 

a) "pa6oxa", 

6) "KoaxpoJI:o I", 

B) "KOHTpOJib ll". 

B peXHMe "Pa6oxa" ycxaHOBKa oxq~paeT MO~ pacn~a R0
-

ue30HOB, opraHH3yeT 3anycx HC~~OBHX xauep, npHHHMaeT HHWOPMa­

U:HD 0 CO 6JiTHH, OCyll(eCTBHBilleU 3,;tnyCK ,H nepe,ItaeT 3TY HBqx>pMaD;m> 

B 3BM ,ll;JISl 3aDHCH HK MarHHT~YD .~eHTY H aHaJIH3a pa6o~ ~CTaHOBK~ 

B peuMax "Koaxpon:o" 6y.l{e:~ npoBo,n;ux:ocSI xoHXpoJib annapa:ry­

pli OX reBepa:ropOB H CHSIXHe RpHHUX,j, 3a,n;epJmHHI:a1X COBD~eHHlt B 

Haqa.JI:OHOll CTa,n;HH H B XO,l{e 3KCnHpHl4eHTa. OnepanuH DO llO,D;6opy 
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3~epJKeK CB.R3aHhi C OT,n;em, Hb!MYI rrporpaMMa.MM Ha 3BM. 

IIepexo,n; c o.n;Horo pelltHMa paOOThi Ha ,n;pyroii ocy~ecTBJI.ReTcR 

nepeKJIIO'llaTeJieM C aBTOMaTM'lleCKO~ OCTaHOBKOH paOOThi ycTaHOBKH. 

B 0 BHO B:& BbiOpaHHOM pe:llmMe ycTa:IOJfKa HaqJ1HaeT paOOTaT:& ITO 

C.TiirHaJiy OT KHOITKt1 "fiycK" • 

• nJIR BbiiTOJIHeHHR ¢H3HqecKOH nporpaWAhi 3KCrrepHMeHTa B pe~.TIIM€ 

''PauOThi" HeOOXO,IJ;MMO npHHRT:& l1 aarrHcaT:& CJie,D;yiOll\yiO HHq>OpMaUHIO, 

pa3011ITYI0 ITO JIOrHKe paOOThi ycTa:IOBKJ.i Ha Tp11 pa3HhiX ypOBHR. 

Oo'beM .Ttmq>opMaUml oueHeH B 45 pa.3pR,n;Hux MailiHHHhiX cJioBax. 

~ T-~ OB e H~=-~~,3g!!.iL.-~!1._.EaO O_!hi :fE!.Q~!!!~.£-

I) YCJIOBHR npOBe,n;eHHR 3KCIT03HUJ1H: THIT pereHepaTopa (BaKyYM, 

BO,n;opo,n;,yrJiepo,n;, Me,n;:&, CBHHeU), po,n; paOOThi (KOHTpOJI:&, 3a,n;epx­

KH, OCTaHOB l1 T.,n;. ). HHq>OpMaUHJI HaOHpaeTCR Ha TYMOJiepHOM 

perHcxpe BpyqHYIO - I cJioBo; 

2) TIOKa3aHHR ,n;aTq11KOB Ma.rHHTHOl'O ITOJIR (3HaK ITOJIR H BeJIJ1qHHa) 

- I CJIOBO; 

3) aMITJB1TY,IJ;hi KOHTpOJIR ,n;eTeKTOpa 3JieKTpOHOB ( 4 aMITJI. x9 OHT + 

+ O,IJ;HH cqeTqMK 3a UHKJI ( 40H:~)) C KO,IJ;HpOBll\HKa - rrpeodpa3 OBa­

TeJIR aMIIJIHTY,IJ;hi BO ,BpeM.R - I CJIOBOo 3Ta :rtm¢0pMaUHR ,IJ;OJI~Ha 

3aiTHChiBaT:&CR Ha MarHHTHYIO JieHTY B HaqaJie Ka.JK,IJ;OH 30Hhi. 

R=r.£.2~.!!!?-=_ltaJK.n;~!! 3aiJ:tC!~E!@~m!Li~E~...£.2~1!~ 
I) HoMep coouxHR B UHKJie -I cJioBo 

2) HoMep ¢pOHTaJI:&Horo cqe::qHKa t= G-L I r Q. i!.. F \;:.... f ,, r.:.. ) 

HOMep cpaooTaBmero ,-t·! -cqexqHKa; HOMep cpaOoTaBmero 

ro,n;ocKonmtzecKDPo ctzexq:vlKa I -ro p.R,n;a C-1L, i.:~ 11:. ; 
Houep cpaooTaBmero ro,n;ocKorrmqecKoro ctzeTqHKa 2 pR,n;a 

~<.:.. I tr!L'R - I CJIOBO 
3) AMrrJIHTy,n;a .n;eTeKTopoB a;reKTpOHOB - I cJIOBO 

4) .HHq>OpMaJ.U1.R 0 KOOp,D;HHaTc•X B V'v .. S i-~ - CJJOB 
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~7r]o~~b -_EeQ~~~~~~l £a3_~~H!ll_UE!_~~ 
nep~cqeTH!fLE!e,!l __ 9..~C:~~~~ ~e!f':_rr:_6~'£!!.~}; 

a) MOHJ.1TOp Ha MWIIeHb ( C :30p0Ta.Mli H 6e3) - 2IIC - 2 CJIOBa 

6) MoH~TOp ·11~ KaHa.JI:f(C B')POTa.MH H Oe3) - 2IIC - 2 CJIOBa 

B)0TCG:eT:ti 1~-X ,:n;eTeKTOpOB SJieKTpOHOB - 4IIC - ~ CJIOBa 

r)OTcqeT~ ~pOHTaJibHUX Ctl3T'lHKOB CJieBa 1.1 
cnpe.Ba - 2IIC - 2 CJIOBi 

,:n;) J - CtleT'lHKJ.1 - 8 rrc - 8 CJIOB 

e) KOJIH'leCTBO Tpl1rrepOB - IIIC - I CJIOB 

x) OxcqeTu JieBo~ w npaBoit BeTBett - IIIC - I CJIOB 

s) 3anac - 9IIC - 9 CJIOB 
w-~- --....---..-. ---Bcero - 30IIC - 30 CJIO 

KpoMe noKasaHwa IIC Ha 3TOM ypoBHe sanl1CliBaeTca TaKxe 

CJiyxe6HaH HH~OpMa~WH C TyMOJiepHOrO perHCTpa. 

ECJIH MarHHTHaH JieHTa pa3Me'leHa Ua J/ SOH, TO HHcpOpMa~J.1R 

Ha ypOBHe ill 3aTIHCUBaeTCR B KOHne JieHTU B(JV-~D 30Hy. 

B /'/-1 30HY MarHHTHokt JieHTH 3anHCUBaeTca o,:n;HoKpaTHO 

cne.ztYJ)lltaR KOHTpORbHaR WH~OpMaUHH: 

I. CJiyxeoaaa HH¢opMaUJ.1H -I CJIOBO 

2. ToK B MarHHTe -I CJIOBO 

3. !MnJIJ.1Ty,:n;u C ,:n;eTeKTOpa 3JieKTpOHOB - I CJIOBO 

4. HoMep COOUTHR B UWKJie :-I CJIOBO 

5. il OMepa cppOHT MbHUX, MID OHHUX 1.1 
ro,:n;OCKOlll1'leCKJ.1X cqeTtll1KOB -I CJIOBO 

6. Koop,:n;HHaTu penepon WCKpOBI:lX 
Ka.Mep -36 CJIOB 

3JieKTpOHHKa YCTaHOBKll COCTOHT 1.13 CIIICTeMhl sanycKa 

HCKpOBbiX KaMep, C HCTeMbl J.1~~eHTHilJIIIKaUHH 'laC THU, 

CtliiiTbiBaHJ.1R 1.1 nepe,:n;aqz l1H<i>OP:MaUHH B 3BM. 

Cl1CTe:Mhl 



2. OIIMCAIIME C11CTEMLI 3AIIYCI{A MCKPOBHX KAMEP 

EJIOK -cXeMa CMCTeMhi 3aTiyCKa MCKpOBhiX KaMep M H,n;eH­

TM~MKaUHH 4aCTHU H306paEeHa IE pHC. 2. 
JlJin noJie3HblX coObiTli~ oc5n3a~~eJI:&HO .n;omruo OUT:b ,n;Be 

QaCTHUbi ,IJ;O MarHitiTa - TIO O,ll;HOit CJ[ eBa YI cnpaBa OT OCYI TIYtiKa, 

xoropue nocJie MarHHTa nepexpem:rmruorcs. CtzeTtzHKH, JieXalltHe 

Ha TpaeKTOpHH O)UIOkt tiaCTltiUU, UaaLIBaiOTCSI JieBhiMH ( tr ) , Ha 

TpaeKT op1111 .n;pyrott - npa.BhiW7 ( R ). JlJI.a Toro, tlTOOhi npou3 omen 

3anycK HCKpOBbiX Ka.Mep, HeOOXO,ll;Jil.W O,IJ;HOBpeMeHHOe cpac5aThiBaHHe 

ctzeT'CUlKOB, JieJi!'.alltHX Ha TpaexropMHX. JieBoMl tzacTMUhL H npaBoMt 

tzaCTJi~ M OTCYTCTBHe HMTIYJI:bCa C aHTHCOBna.n;aTeJI:&HOrO CtieTtiHKa 

A. Ha TpaexropMH ne BO~ qaCTHnhl ~~OJDJCH& cpac5oraT:b o.n;HoBpeMeHHO 
• 

H TIOCTYllHT:b Ha CXeMy COBll~eHHH CCt HMllYnbChi OT: 

a) O.n;Horo 113 CtieTliHKOB cppOliTaJI:OHOrO ropYI30HTall:&HOrO 

p.a.n;a cneBa F'GL t; 
6) O,lUIOrO H3 ClleTllliKOB qJpOHTaJI:bHOrO Bep~HKaJI:bHOro 

p.a.n;a cJieBa F'V L; ; 
B) O,D;HOrO H3 CtleTtiHKOB !-ro BepTMKaJI:&HOrO ro.n;OCKOllHtzec­

KOrO pSI,D;a CJieBa G-ldkj 

r) O,D;HOrO YI3 CtieTtiJiKOB 2-ro BepTYIKaJI:bHOrO rO,ltOCKOllH-

qecKOrO pn.n;a CJieBa G L Q e ; 
( (j I k. ) l = d, I ,it} 

.n;) cqeT lll1Ka r; e • 

Y CJIOBliSI a) H 6) Ha pHC • 2 OO'be,n;HHeH1I B O.ltHOM dJIOKe f.! l • 
JlJISI npaBO~ llaCTH~ ,ll;OJIJICeH Cpado~~aT:b li,ll;eHTHliHUH Hac5op C'CleTliHKOB, 

lU.my JI:b Cbl 

lhmyJI:LCli 

Pt.. li 

c KOTOPJ:lX nocrynaror Ha cxeuy coBna.n;enMk1 CC R. 

co cxeM COBIIaJteHHSI, CC "' H CC R qepes pa3MHOlltHTeJIH 

PR nocTyne.DT Ha , cXEIUY coBna.n;eHH~ CC TR I C. , 

Bblpa.6aThiBal>ntYI) sanyCKa.DlllHti ClirHHJI Ha :HCiqlOBUe Ka.Mepu npH 
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OTCYTCTBlUi aHTVICOBna,I.taTeJII>HOrO GUrHaJia CO C'tleT"~U1Ka A. 

ECJIVI O,I.tHa VI3 'tlaCTVIU (HJIVI ode), B~SBaBillVIX 3anycK, d~Jia r- MeSOHOM, TO OHa npOX0,1.tl1T qepe3 CJIOM Belle CTBa 

H B~3~BaeT cpadaTUBaHHe O,I.tHOrO H3 C'tleT'tlVIKOB 1000HHOrO 

,n;exeKTopa Mt ~ , TifJIVI MRt. Ec.im o,n;Ha vrs qacrvr:u; (HJI¥1 ooe), 

sanyCTVIBillHX :viCKpOB~e Ka.Mephl, OUJia ::lJieKTpOHOM, TO cpadaTUBa.IOT 

,n;ereKTop~ aJieKTpOHOB ER. H~n.f Ef..t (HJIH oda BMecTe). 

CpadaxuBaHHe .n;eTeKTopoB WlOHOB H aJieKTpoHoB perHcTpH­

pyeTca, eCJI:vt OUJIH O.OBIT8J];aiOll{He HO BpeMeHH Cv.trHaJibl B COOT­

BeTCBYIOuteit BeTBH v.t 3anyCK B D;eJ[OM. 

ECJIH npOH30IUeJI sanyCK HCKJ,OB~X KaMep, TO B J3M BB0,1.t:t1TCH 

HOMep cpac>oxaBmero ro.n;ocKon:vitzec Koro cqeTqvrKa B Ka.x,n;o:M 

pH,n;y qepe3 OJIOK .UATA (cM.pv.tc.3: 1 l{JIH KOHTpOJI~ sa pado:roit 

cqeTqliKOB HCllOJil>SyeTCSI HHfl10pMal;IiR 0 KOJIWi8CTB8 cpadaTUBaHv.tit· 

sa onpe.n;eJieHHoe BpeMH, HaKanJIHBa.eMaH Ha nepectieTHUX cxeMax 

cxoeK "IletiaTI>"· PRINT. 
HH<PopMaUHH Ha c>noKH :UATA 11 PRI!Vr nocxynaer qepes 

6hlcTpue Bopoxa F' A GA (pHc .3), sautHutaroutHe BXo,n; 6JIOKOB 

OT llOMeX, BOSHHKaiDll{v.tX BCJie,D;CTBHe cpa6aTUBaHHH HCjpOBUX 

Ka.Mep. 

3. q>YHKUHOHAJThHAff CXEMA PASOTil YCTAHOBI\11: 

,llJIH llOHHMaHHH JIOrHqeCKOH flOCJie,I.toBaTeJil>HOCTH pa60TU 

annapaT.YPli He06XO.n;HMO JRCC.MOTper:o ynpouteHHYJO BpeMeHHYJO 

,ll;Hi!rpa.MMy noJiylleHHH, HaKOllJieHHJI .11 nepe.n;aqH HH<J>OpMB.UHH 
I 

(pHC )J. ) • H <J>YHKUHJlHa.JiiiHYil 6.1IOK-CXeJzy Been annapaxypu lp-1.{(...3 .. 
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Yczop.vrTeJI.o paOoTaeT c nepvron;oM 9 cez (JIHHl1R I, p11c. ~~). 

MnTeHCl1BHOCTb Ha "CTOJie" rnmna ·.··.1arHl1THoro nonR .vrMeeT ,n;JU1TeJI.b-

H.OCTb 300-800 MeeK c nocJie.zyroruMM yBeJil1'IeHl1eM ,n;o I ,5 cez. 

Ha ycTaiiOBKY OT yczopHTeJIR rro.n;ae~~cR Cl1HXpOHl1311pyromHt1 HMIIYJII>C 

(JIMHMR 2), npl1BSI3aHHhi!1 K OIIpe,n;eJWHHOMY 3HatteHHIO MarHl1THOr 0 

riOJISI M OTC TOSIIU11ll Ha l13BeCTHOM paecT ORHMH OT MOMeHTa IIO.RBJieHVIR 

MHTeHCMBHOCTH Ha MHilleHH (JI~HHR J:l •. 3THM HMTIYJILCOM ttepe3 

rrepeKJIIOttaTeJIL po,n;a padoT l1 KHOIIKJ' "IlycK" OTKp!iBaiOTCSI Me,n;JieH-

. Hille B opoTa S, LoerA (m1Hl1R 4); ).(JIHTeJI.bHocT.b oTKPLIT:tur .vrx 

perym1pyeTCR. Ilepe,n;Hl1M ~pOHTOM ::;J.O (.}f+ OTKphiBaiOTCSI 'F/tG-A-
- dhiCTphie BopoTa - qepe3 dJioK ynpaEJieHiriR CoNFAGrA . 

Me,n;JieHHhie BOpOTa l.lepe3 pa3MHOY.tl1Te JI}) M SLO rrA OTKphlBaiOT 

,ll;OCTYII HMIIYJILCaM C ~OTOYMH0j[l1TeJie!1 KO BCeM CXeMaM COBna,n;eHMSI. 

C.vmxpOHl13HPYIOlltl1~ l1Mrry JI.bC BB O,D;l1T TaKJKe E 3CM-JM B pe:llC11M npepLIBa­

HVISI (Jrvrmm 5) 11 roTOB11T dJIOK A AT A- ,n;JIR npvreMa 11 rrepe,n;a­

l.lR 11H(p0pMai.r~UJ. CnyCTR HeKOTOpOe BpeMR IIOCJie IIOSIBJieHVISI RHTeHC:VIB-

HOCT11 B KaHaJie 11 OTKplllTRR S,LQG-A Ilp0l1CXO,ll;l11' I~Hif 

sarrycK l1CKpOBhiX KaMep OTOdpaHHhiM ~JieKTpOHVIKOn COdhlTHeM 

( JI11HMR 7). 

TpvrrrepHhili 11MIIYJI:bC rrpo113BO,n;H~: HecKOJibKO orrepauiriM: 

a) qepe3 dJIOK ynpaBJieH11SI CVA1 i=f!G-11 3aKphiBae:r 

.j:-A-fTA--7. , T.e. ,ltOCTYII K nepecl.leTHUM CTOMKaM 

PRJ/tiT c11rnaJIOB co cxeM coBna;;eH.vra, Ha Bee BpeMSI rrpMeMa H 

rrepe,Ital.lH HH~opMan.vr.vr; 

6) qepes KJIDtr K 11 dblc:rphie ao~o:ra FA-G-A­
.l\a~T MICKpOBble Ka.Mepill \NS ~ 

- II sarryc-
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B) tzepe3 dbiCTphle BOpoTa t:"A~A-I sarrycKaeT .n;eTeKTOphi 

3JieKTpOHOB; 

r) CTp06HpyeT ro,n;OCKOITHtzeCK~e Cti6TtiHKM) 

.n;) sarrycKaeT reuepaTop MepTBoro BpeMeHH :acKpoBhiX 

KaMep ,UT, KOTOpbiH sanpemcteT dhiCTpbiM BOpOTaM PA CA OTKphl­

BaT1CH paH1me, tzeM KOHtzaTCR Bee rrepexo,n;Hue rrpoueccu B 

KaMepaX H KaMephl CHOBa by,n;yT B HCXO)l;HOM COCTORHHH; _ . . 

e) 3aiTyCKaeT ctzeTtiHK tiHCJia C06hiTHM BHYTPH UHKJia 

AI codhiT. B 6JioKe rrp:aeMa :a nepe.n;atz:a 

E) RBJIJieT CH ~mty.nnofu.u, 

Bc&ro OJioKa l>A TA • 

Cy~HoCT1 pa60Thl 6JIOKa :PA 'T A yrrpo~eHHO COCTOMT 
II 

0TBJieKaJIC1 OT KOHKpeTHOrO pa1~ITOJIO:lKeHMJI M CMhiCJia, Mhl 

BH,n;HM, tiTO C TOtiKM 3p6HMJI rrpHeMa H rrepe,n;atzH HH~OpMaUHH 

. 
' 

HMeeTCH BCero 7 pi3JIHtiH.biX ,n;aTtzMKOB, KOTOphlM B cl?J)13H C pa3JIHtiHhiMl1 

po,n;aMH pa6oThi 

KMf ( CM. Ta6JI. 

B 6JIOK6 

B ,n;aJI:oHe~meM rrpHCBa:uBaroTcH orrpe,n;eJieHHhle rrpHsHa-

I ill LLtl) - 6 Pd.SoT£ . . 
JJA'fA 

Hl1KH l1H¢OpMaUHH C 3THX ,n;aTtiHKOB, V.Jil1 JKe CaM:£1 ,n;aTtiMKM (uarrpl1-

Mep, TyM6JiepHhi~ perHCTp, HOMep COChiTMJI B UMKJie). C I10M0~1ID 

6JIOKa yrrpaBJieHMJI ycTaHOBKOH, 6JIOK8 CBH3M C HCKpOBhiMM KaMepa-

MM H 6JIOKa ynpaBJI eHMJI rrepe,n;atzeM MH!l>OpMaUHJI rre_peHOCHTCH Ha 

rrpoMeJKYTOtzHhiH perHcTp, a saTeM B 2BM. Ha npoMeJeyTOtzHOM perMcT­

pe ¢opM:apyeTcJI MamHHHoe CJIOBo, r.n;e paspa.n;u I-40 saHHThi 
HHcpOpMan:aefa ,a4I -45 CJiy:nce6HhlMH 3HaKa.Ml1 , He06XO)l;MMhi.MI1 BITOCJie,ll;CT-

B:£111 )l;JIJI pacmH~OBKH l1H¢QpMaUMH 1 Pa3pR,ll;hl 46,47 M 48 MCI10JI13YIDTCJI 
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,I(JISI CBSI311 C 3BM - BXO,IJ; B peJirnM TIJ>ephiBaHHSI, npepb1BaHli1e, 
BblXO,IJ; Vi3 npe phiBaHli1Sl ( CM. Ta6JI. IY). 

Ta6Jili1Ua IY -------...;..._ 
...--------------------w-w ________ _._, 

46 47 48 
__ __......,. __ -._._..---- w_ ...... ___ _. - bitS----.. 

Bxo,n; B npepb1BaHli1e I 0 0 
I1pepHBaHli1e I I---- 0 
Bhlxo,n; 113 npe pbiBa-

0 0 I Hli1SI 
_.--........_-.......,__. _______ ... _ ....... ______ 

kiHtPOpManvta npli1HvtMaexca vr ne:~e,n;aexca B E3CM-3M qepe3 
6JIOK JIA r A B c Jie,n;yiOmeM nopSI,n;Ke. 

CHa'llaJia, ,n;o np11xo,n;a I-ro co6UTli1SI 3anli1CUBaeTCR li1 nepe­

,n;aeTCSI li1H¢opMauvra c TYM6JiepHoro pervrcTpa 11 ,n;aTqJi1Ka MarHli1THoro 

noJISI. ITocJie npvrxo,n;a I-ro Tpli1rrepHoro vtMnyJI:oca 3anli1ChiBaexca 

li1 nepe~eTCSI HH~OpMaUMR C ro,n;OCEOITOB li1 ,n;eTeKTOpOB OJieKTpOHOB, 

a 3aTeM no oqepe,n;vr co Bcex li1CKpcBux KaMep. 3anvrcaB li1H~OpMa-

Uli1IO, 6JioK JJA r A ocymeCTBnSieT C6poc BCeX ~TqHKOB B li1CXO)J;HO 

COCTOSIHli1e. 

Kor.n;a nepe,n;aqa HHmOPMAUHH c I-oM oo6hiTHli1 c nocJie~eM 
A 

KaMepht 3aKOH'lleHa, 61lOK ])A r A Bbi).I;aeT HMITYJI:DC, OTKPhiBaiO-

mli1~ qepe3 6JIOK ynpaB!tEHI4fl t'OIVfACi6htcTphte BopoTa, nocJie qero 

annapaTypa rrpJIIBO,Il;HTCSI B :HCXO).I;HOE! COCTOSIHvte, OlCH,IJ;aSI CJie,IJ;YIOmee 

c o6hiTlite. TaKoBa JIOrHKa pa6oXht yc: xaHOBK1i1 ,n;o Tex nop, noKa 

6JIOK :PATif nepe,n;aeT Ji1H¢0pllaUHIO ,14JISI 3arrl1Cl1 Ha MarHHT-

HO~ JieHTe BllJIOT:D ,IJ;O CJv- 3) 3 OHbi. , 
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ilpH IIOJiytzeHHH C:HrHaJia OT (fV·· 2) 30Hhi IIpOl1CXO,D;HX IIpkieM, 

nep e,n;aqa tzepe3 ~AlA H san:tiCL B JieHTY HHtiJOpMai.J;l1H 

C rrepectzeTHhiX CTOeK "IIEHATh", T.~~. HHcpOpMall;HH Ill y-pOBHR, 

nocJie tzero ctzeTtzHK soH qe~s cX~rHaJI ()/-I)-ott 30Hhi nepe­

BO,D;HT ycTaHOBKY B pe~HM O~H,D;aHHR HH~OpMall;HH 0 IIpOBe,D;eHHH 

pa30BhiX KOHTpOJibHbiX onepall;H~ annapaTypbi H 3aiiHCH HX pe3yJib­

TaTOB B CN-I) - soHy Ha Ma.rHHTHott :n:eHTe. Sa npeMsr 3Toro 

OJKH,n;aHH.fl HeOClXO,D;HMO IIpOBeCTH KOH~:pOJib cqeTqHKOB C IIOMOllU;,IO 

reHepaTopa KOHTpOJIR GEtV CON7i'2 rrocJie qero rro,n:aTb 

HMIIY Jib C, HMHTHPYIOutHH HMIIYJibC CHHJ:pOHI.13all;HH C YCKOpHTeJI.fi qepe3 

ClJIOK lfiJ'f. p t . diOT' ... fJIOK MO~eT 3BIIJCKaTbC.fi 

Ka.K BpytmyiO, TaK H aBTO:MaTHtieCKH. 

ilOCJie rrepe,n;aqH HH~OpMai.J;HH B (JV-I)30HY YCTaHOBKa OCTaHaB­

JIHBaeTCR ,D;JIR CMeHhi MarHHTHOn JieHibi, ,D;JIR CMeHbi pe~HMa paelOTbi 

H T.,D;. 

4. EJIOR-CXEMbl OT.UFJibHblX Y3JICB Cl1:CTEMbf 3AIIYCKA 

Cxew padoTLI ox,n:eJI:&HhiX ysnoB cvrcTeMhi sanycKa H H,n:eHTll­

~HKaUHH qacTHU npHBe.n;eHhi Ha pHcyHKax 5-I2. Bo Bcex ysJiax 

HCIIOJib3JIOTCH ClJIOKH CTaH,n;apTHOn ClhiCTpon 3JieKTpOHHOa JIOrHKH~2J: 

E3-IOO - ClJIOK sa.n;ep~KH 0-32 ffcex; 

P-IOO - pa3MHO~HTeJib C O,n;H~~ BXO,JJ;OM H II.fiTbiO BhiXO,D;aMH; 

C -IOQ - CMeCHTeJI:O C tieTbip:OM.i BXO,D;aMH H O,D;HHM BhiXO,JJ;OM; 

YC-IOO - ycl'InvtTenH, .n;Ba ycHJil1Tena B 0,14HOM c:lnoKe; 

CC-IOO ... 2-x Iq:axuan HJIH 4-x KpaxHaR cxaMa coBna,14eFm¥1 

C 0,14HHM aHXHCOBIIa,14eli.VleM. 
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Ha pMc. 5 ~3odpaiKeHa 6JIOK-c:z eMa pad OThl cppoHTaJihHhlX 

JI8BhiX ro,n;OCKOfB148CKHX C48T4HKOB l1 HeOdXO,D;HMhl~ Hadop CTau,n;apTHhiX 

6JIOKOB 3JI6KTpOHHKH. ~pOHTaJihHhle [paBhle C46T4~KH padoTaiDT 

aHaJIOrHtiHO. 11MnyJihChl OT lj)OTOYMHOl!:11T6Jie:lii ~3Y -30 ro,n;OCKOnH46CKHX 

C46T4l1IWB no CJie BblpaBHHBaHI/IR no E peMeHH npiiiXO,D;a C nOMOli(hiO 

dJIOKOB 3a,n;epJICKVI, YCVIJI6HHfl VI pa3MI-0 JKeHVIR ITOC TyiTaiOT C O)J;HOH 

CTopoHhl Ha cMeCl1TeJIH CFVL }: . CFGL H 3aTeM ua 

CXeMy COBna,n;eHl1i.1 CCF).., , a C ,n;pyroii CTOpOHhl-Ha. CXeMhi COB-

na,n;eHVIfl tc FVIv~.· H CC /="fir~· • tiepe3 cxeMY conna,n;enHR 

CeF)., cppOIITaJihHhle C'll6T4MKVI yqac~:ByiOT B CVICTeMe 3anycKa 

MCKpOBhiX Ka.Mep • ECJI11 3anyCK npOM~I omen, TO 48p 63 CX6Mhl COBTia-

)J;6HVIll CCFV~i H ccl='&lvj B 3BM BBo,n;srTcsr HOMepa cpoTo-

YMHOJ!l:HTeJien, yqacTnonannmx B 3an~rcKe. 

AHaJIOrVI4HYIO JIOrMKY padOThl HU6IOT ro,n;OCKOTIVI1.16CKVIe psr,n;LI 

G-I 11 G- - 2. Ha pnc. 6 np11ne,n;eHu cxeMa padOThi psr,n;a fJM~ 
' 

)J;JISI i, = I, • • .4 l1 Hadop CTaH,n;apTHhlX dJIOKOB )J;JIR pan;OB fr-2 

l1 f:r-I B U8JIOM. 

B CMCTeMe 3anycKa yqacTBYIOT C4eT4VII\l1 Le 
1 
R.~ 1o. J.)., 

Heodxo,n;HMhle ,n;nsr HX padOThi dJIOKVI 3JieKTPOHMKM npVIBe.n;eHhl na 

pHc. 7, OTKy,n;a B H,n;Ho, 4.TO HMITY Jlhi~hl c ~3Y nocJie BhlpaBHHBaiili!R 

ITO 3a,n;epEKe, YCMJI6HMR H pa3MHOJ!C6Hllll llOCTYlla.IlT Ha COOTB6TCTBYIO­

mt16 KaHaJihi CX6M COBna,n;eHI1R MJIM alTHCOBna.n;eHHR. 

EJIOK CXeMa ,n;eTeKTOpa MIOOHOB (cM.pVIc.8) HeCKOJihKO 

OTJIHtiaiOTCR OT CX6M11 pad OThi ro,n;oc::to ITOB fJ:- I 11 G-2. 

3,n;ec:& CMrHaJihl C iJ?'JY ITOCJie BbipaBHi1BaHVIR no 3a,n;eplKK6 M ycM-

JieHHR nocTynaiOT Ha cxeMhl conna.n;e tiMIH CCfVlli.-((~ l..~ H CCf.~-i- CCMR. 
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B CJiy-qae O,I(HOBpeMeHHOr 0 Tipl1XO,n;a Ha JieBhle CXelv'ilii e~e C:yfri-IaJIOB 

or ct.IeTt.Ivma Le 11 oT Bceti JieE o1i B erB 11 ( PL ) , a Ha 

npaBhle cxeMhl - or ctreT'll11Ka Ke 11 or Bcetl npaBoli BeTB11 

( PK. ) , a ra:KJKe rp11rr epHoro Cl1IHaJia Ha Bee cxeMhl, cl1rHaJihl 

C BhlXO.n;a MIOOHHUX CXeM COBIIa.I(eHl1.f 3aiil1ChlBaiOTCR B 3BM 'llepe3--

dJIOK :DATA 11 Ct.Il1TaiOTCR Ha rrepectieTHhiX CXeMaX B OJIOKe 

PRINT • l3 JIOK-cxeMhi MOHMTopoB ;;anht Ha p11c. 9. OcodeHHOCThiO . . 

111X padOThl RBJIReTCR TO, \.ITO KaJl(AHi1: MOH111TOp - MOHl1TOp Ha 

M:yfiiien:o MT 111 Hei1TpOHI-IhiM MOH11T op Me- Ctil1Tarorc.a Ha nepec­

t.IeTHUX CXeMaX B fK1:-NT ,n;BaiK.JJ:LI. 

TiepBhiM C'lleT IIp011CXO,IJ;l1T 3a ITOJIHOI~ :BpeMR OTKphiTl1R Me.n;JieHHhiX 

BOpOT ~LO trA , a BTOpOH TOJilJJCO 3a BpeMR OTKphiTitiR OhiCTphiX 

nopor FAG-A , r. e. 3a BpeMR, Kor.n;a peaJilliiO padoraJia 

BCR arrrrapaTypa. IIepBhiH Ct.IeT He015XO,IJ;l1M ,IJ;JIR K-OHTpOJIR Kat.IeCTBa 

cdpoca BHyrpeHHero ny'llKa Ha M111III 3Hll 111 rrpoxm.:t.n;eHIIIR rry'llKa no 

KaHaJIY. 

TIOCKO Jihi\y 3aiTIIIChiBaTh IIIHcpop:AaUIIIIO C rO,IJ;OCI\OITOB III ,I(e TeKTO­

pOB MIOOHOB III SJieKTpOHOB HeOOXO,IJ;{fMO TOJI:bKO np:~;1 Ha1Il1t.IIII11 I10Jie3-

HOrO COd:biTliR, TO HeOOXO,IJ;IIIMO pa3MHOJKeH11e TpiiirrepHOrO l1MITYJihCa. 

BapiiiaHT pa3MHOJKeHIIIR ero c HCITOJI&30BaHirfeM pa3MHo:xrnreJieH Ha 

rr.arh KaHaJIOB npiriBe,n;eH Ha piric. IJ. Momio :vtcrrOJill30BaTlJ raKlKe 

pa3MHOJKHTeJI:Y.~ Ha 9 KaHaJIOB, TOr,n;a :Y.!X HeOOXO,IJ;HMO IrfMeTlJ B,IJ;BOe 

MeHhiiie. 

CXeMhl padOThl O,IJ;HOrO C3HABL1t.Ia JieBODO ,n;eTeKTOpa 3JieKTpO­

HOB npl1Be,IJ;eHa Ha piiic. II (cpoToyMHOJK11TeJUI IL + 4L- r11rra 

~3Y-65) [ 3). PaOOTa OCTaJihHhiX C3H,Il;BHtieM KaK JieBOro, TaK 

III rrpaBOrO .n;ere KTOpOB aHaJIOrJIItma. Ha TOM JKe pL1CYHKe .TbKa3C'..l'ia 
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CXeMa KOHTpOJI.!I padOTlll .n;eTeKTOpa :3JieKTpOHOBo OmwaHYie padOThl 

KOHTpOJIR CMOTp~ H~~e. 

MMTiyJI:&Chl c 4-x cpoToyMHOJK~TnJie~ <1>3Y-65 nocne BhipaBH~BaH~.R 

no BpeMeHl1 rrp11xo.n;a nocTyrraroT Ha cxeMY Jil1He.i1Jroro cnoJKeH~R 

aMnJIHTy.n;JlC,..IOO. CyMMapHhl~ l1Mny;r:oc rrpoxo.n;l1T qepes n:vmeitHhle 

BOpOTa JIB-100 B CJiyqae, eCJIVI np~UIIeJI Tp~rrep Hhl~ l1MllYJI:&C OT 

CCTRJG ttepe3 KOMMY~aTop f:3· :vr CMeCitiTeJI:o croo J{! I. 

3aTeM ttepe3 JIHHeHHhi.ti YCHJIHTeJI:& ~;arrycKaeTCR VIHTerpaJI:OHhii1 

.D;~CKpHMHHaTOp ,IUl-IOO, Ha K OTOpOM ycTaHaBJIH8aeTC.!I H~JKm1M 

rropor aMnJI~TY.n;hl cyMMapHoro 111Mnyr:&ca, npoxo.n;mqero ttep es 

BTOphle JI:vlHeltHhie B·opOTa Ha 6JIOK r:pe Odpa30BaH:vl.!I aMITJil1TY.D;hi 

BO BpeM.H-EAII. AMWI:vlTy.n;a :vlMITYJI:&Ca., npeo6pa30BaHHa.!I B cepmo 

l1MIIyJI:&coB,- '4:epe3 6noK ])AT/i san:vrCbiBaeTC.!I B 3BM. 

KomttteCTBO sanycKOB .n;eTeKTopa c-c;vxxaexc.H Ha 6JioKe Ptfl #7. 

TaKOBhl 6JIOK-CXeMM OCHOBHhlX Y3JIOI CHCTeMhl sanycKa :£1CKpOBhiX 

Ka.Mep. IlOJIHOe 'iHCJIO 6JIOKOB CTaH,IJ;apTHOM :3JieKTpOHHKH, HeOdXO­

.D;HMOe .n;JIR ee ocy~eeXBJieH:vrH CYMM~poBaHo B xadnHue .Y. 
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5. KOHTPOJih 3A P AEOTOH CtffiTLIMKOB B HA qAJIE PAE01H MJIM • 
ITO HEOEXO.UMMOCTM 

3Tvt paooTbi rrp 0113BO.JLSITCSI B pe:KHMe "l(oHTpoJI:o I". 

B 3TOM peYAHMe B03MO:llCHO MHOrOKpaTH Je Odpa~eHHe K 3BM :vi nepe,JLatza 

B Hee CJie.l(yiO~ekl :VIHcpOpMaiUUI. 

I. CJIY:lJCedHaSI vtHrpopMaU11.fl c Ty:~AdJiepHoro pervtcTpa -I CJIOBO ; 

2. HoMepa cilpOHTaJI:OHhiX,. MIOOHHhiX 11 rO)l;OCI\On11-

tzeCKHX CtieTtiVIKOB -ICJIOBO .. 
' 

3. AMnJIHTY)l;hl .n;eTeKTopoB 3JieKrpoHoB -ICJIOBO. 

B HatiaJie padOTbi npH HaCTpoi1I\3 C11CTeMhl 3anycKa HCKpOBhlX 

KaMep, B HatzaJie Ka~,n;oro UHKJia H3M3peH11H 11 B· CJiytzae HeOOXO)l;H­

MOCTH JiytzillHM KOHTpOJieM 3a padOTOn CtieTtiMKOB SIBJI.fleTCSI noJiytzeHvte 

Kp11BhiX 3a,n;epJKa.HHhiX C OBITa,n;eHMH • Ilo.crytzeHHe 3TH X Kpli1BhlX B paoo­

tieM BKJIIOtieHVIH, 113 OOpaJK:eHHOM Ha pH~. 2, B eC:OMa 3aTpy)l;HJi1T eJI:OHO. 

UeJiecoodpa3HO C,l(eJiaT:o HedoJI:omvte n3peKJIIOtzeHMH. 

!13 p11cyHKa I BH,n;Ho, tiTO ctzeT·-l11Kvt RL 11 it nepeKphi-

BaiOT Bee ctzeTtiHK11 cilpoHTaJIDHhiX ro.n; ;)CKonoB :v.r ro.n;ocKo noB G 1..} GrZ, 
KaiK)l;biH KaHaJI ro.n;ocKoa11tzecKoro ctzertz11Ka, KaK BH,n;Ho li13 pvtc.5, 

6, RMeeT CXeMy COBna,n;eHMR C Tp1i1rr3pHbiM RMITYJI:OCOM. ECJIH ITO 

JIHHHSIM, no KOTOphiM III,n;eT CIIIrHaJI ox CCTRI G, , nycTIIIT:o cMrHallhl 

oT Re III It , TO MOJKHO npoBo,n;.viT:o aBTOM~THtzeCKIII onepau;1111 

no noJiytieHli1IO Kpk1BhiX 3a,n;ep~HHbiX CJBITa)l;eH11H, MeHHSI 3a,n;epiKKY 

TOJI:OKO B KaHaJiax ctzeTtz11KOB Re. 11 Le- • 
CHvtMaTb Kp11Bhle 3a,n;ep~HHhiX C3BUa,n;eH11M MO:llCHO KaK C nOMO~:OIO 

HMnY~hCH~X 3~eKTpO~ID~H~CUeHTHhiX :caeTOB~X) )l;~O)l;OB, TaK III 

Ha rryqxe qacT.wu. Ha pHc. I2 noKa3·l.Ha 6~ox-cxeMa no~y'tleH~H 
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KpVIBblX 3a,IJ;epJKaHHblX COBITa.n;eHVIH ,!l;JIR Ctl8Tti:V1KOB, HaXO.D;Rli{JiiXCR 

Ha TpaeKTOpVIVI O)J;HOM tiaCTVIUbl (JI~BblX VIJIVI npaBblX),c ilOMO~biD 

CB8TOBblX BCilblilleK. nJIR ITOJiyqeHVIff .n;aHHOrO BKJIIDtl8HVIR 113 

pa6oqero, Vl300pa~eHHOrO Ha pVIC. 2, HeOOXO)J;VIMO B CXeMe. 

coBrra,n;eHVIM CC R BhiKJIIOtiVITb Bee KaHam.r, KpoMe KaHaJia, no 

KOTOpOMY VI,IJ;YT CVIrHaJibl OT Re III B cxeMe COBTiaJJ;eHVIia etTRIC. 

BblKJIIOtiVITb BCe KaHaJibi~ KpOMe KaHaJia npaBOir1 B8TBVI. 

PaOOTa CX8Mhl (Ha pvxc. I2) npOVICXO,ll;VIT CJie,n;yro~VIM oopasoM. 

Ha BCe ~OTOYMHO~JiiT8JIJii, OOOpy,D;CBaHHhle CBeTOBblMJii ,ll;JiiO,ll;aMJii, 

OT reHepaTopa rHHC-20 ITO,IJ;aiOTC~ JiiMITJJibCbl , Bb13b1BaromVIe 

O,IJ;HOBpeMeHHbie BCIIblillKVI CBeTa Ho. BCeX ~3Y. B HatiaJie paOOTbl 

IIyTeM pacqeTa onpe,IJ;eJIRIOTCR ,IJ;JIJI.Hbl KaOeJieit B Ka.JK,IJ;OM .,KaHaJie 

Iii sHatieHJiiR sa,D;epxKJii Ha OJIOKax sa,D;epEKJii. YcTaHOBJiiB npoliis­

BOJihHyro, HO pasyMnyro sa,11;ep~KY B KaHaJie ctieTtiVIKa Rt VI 

rrepe,IJ;aB ee B 3BM, BKJIIOtiaeM reHepaTop riHlC-20, paooTaromVIJa 

C onpe,D;eJieHHOM qacTOTOit CJie,n;oHaHJiiR BCITbiilieK. IlOJIHOe tiJiiCJIO 

BCIIhlilleK /1 ,IJ;OJIJKHO Ob1Tb 500-·1000. Kom1tieCTBO COBna.n;emit1 

JV ~ ITO TeM ~e Ka.HaJia.M, tiTO Jii B HOpMaJibHOM paOOtieM 

BKDIOti8HVIVI, T.e. tiepes perliiCTp.rO,n;OCKOITa, ITOCTynaiOT B 

3BM VI HaKaiTJIVIBaiOTCR B naMRTJii MaillVIHbl B COOTB8TCTBYIOll{JiiX 

MaccVIaax. 3aTeM MeHReTCR sa,n;ep~Ka 11 rrpou;e,11;ypa noBTopReTcR. 

B KOHUe H800X0,1l;l1MO ITOCtl11TaTb JTHOilieHJiiR _J!/,.' C Oill110KaM11 
M 

.n;JIR Ka~,IJ;oro . cqeTti:wn~a 11 3Hatie.:I11R sa,D;ep~Klil;_ cHrHaJia oT Rt. ~ 

; Bhi,JJ;aTI> Sl'Jii OTHO,illeliJiiR ria netiaTI> B BJii.n;e rVIC TOrpaMMhl 

(eM, p11c. I3), pacctiJiiTaTI> HaKnOHhi Kp11BOH sa,JJ;epxaHHilX 
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COBIIa,IJ;CH11M ififpe>r;;-1.. v\ 6'Z<!'p<>rt'i 2 , HaMT11 ee ~eHTp -

T I(CHTp ~ 11 nmpvm:y nnocKoti LJacT 11 t~'T,,..,""" • Bee aT:vr 

,n;aHHbiC ,IJ;OJIEHhi d.biTb sarr:vrcaHhl TaKiKC :.ra MarHMTHYIO JICHTY ,IJ;JU1 

cpaBHCH11SI C IIOCJie,7J;YIOll(l1Ml1 11 rrpe,n;H,n;y;n11M11 l13MepeHMSIM11. 

TaKMM odpasoM, KaK yiKe roBopMrrocn, dy,n;yr.rronyqeHu Kp11Bhle 

sa,n;epJKaHHhiX conna,n;eHMt:i ,IJ;JISI cqerqMKOB, neiKall(MX Ha TpaeKTOp1111 

O,IJ;HOM qacTM~hi. ~JISI ,n;pyroil qa~Tl1 cqe~ql1KOB Ha,IJ;O l1MCTb eme O,IJ;11H 

reHeparop, MJIM c,n;enaTb Heodxo,n;:vrMHe nepeKnroqeHMR, 11 npo,n;eJiaTb 

yKasaHHYIO BHme·rrpo~e,nypy, BKJIIO~l1B B KatieCTBe onopuoro cqerqM-

Ka le . ---
.Un.FI npoBepK:vr padoTH aHTMconna.,n;areJibHoro ctieTti:vrKa A 

HeOdXO,IJ;l1MO ero B3.f!Tb 3a OIIOpiilliM ¥I BhiKJIIOtil1Tb M3 CXCMbi COBIIa,ne­

Hl1H Bee KaHaJihl, sa l1CKJIIOtieHl1eM KaHana ctieTti:vrKa A. ITpo,n;eJiaB 

OIIl1CaiiHYIO Bhlllle npou;e,n;ypy, TIOJIYtil1M Kpl1Bhle aHTl1C OBlla,IJ;CHl1H 

cqmTtiMKa A co nceMM ro,n;ocKon:vrqecK:vrM:vr cqerql1KaM:vr. 

6. KOHTPOJI1 .UETEKTOPA 3JIEKTPOHOB 

TaK KaK ,n;ereKrop aJieKTpOHOB npe,n;craBJISieT codon cneKrpo­

MeTp11tiecKyro Cl1CTCMY, I\OHTpOJib ero ,IJ;OJIJR:CH OXBaThiBaTb l13MCHCHl1C 

KOaQ¢:vru:vreHTa nepe,naq:vr c:vrrHana no BCeMy ,n;:vrHaM:vrqecRoMy ,n11arrasoHy 

~pyr:vrM:vr CJIOBaM:vr qepes anrraparypy ~OJiiKHhl rrponycKaT:OCSI rro oqepe,nl1 

,IJ;Ba KOHTpOJibHhiX Cl1rHaJia - BdJil13l1 HaqaJia l1 KOHUa ,IJ;l1aiia30Ha 

:vrsMepSieMbiX aMnJI:vr.Ty,n;. ITporpaMMa " c Y\ ·GLV\e. " .nomrma npono,n:vrTb 

qepes ,IJ;Be l13MepeHHhle TOtii\l1 ,rrp;uzyro, SIBJISIIOU~YIOCH aMIIJil1TY,IJ;HOH 

XapaKTcpli1C Tl1I\O~ CTI.eKTpOM8Tp¥lti8CKOI 0 TpaKTa ,11;8T8KTOpa 3JI8KTpO­

HOB. cJ?yHKUl10HaJibHaH CXeMa dJIOI\a £]) CotV1'f<.O'L , OCYl!lCCTBJISIIOIU8rO 

KOHTpOJib ,II;CTCKTOpa GJI8KTpOHOB, npv. Be,n;eHa Ha pl1C • I 4. 
• 
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0CHOBOi1 CXeMII SIBJISieT CSI rmrepaTOp 20 rJtll1C; llk1TaiOml1i1 

qepe3 cJ1ICTp1Ii1 KOMMyTaTOp K6 l(; · CBeT OBhiX ,1J;Jd0,1J;OB, yCTa­

HOBJieHHIIX BcJJil13l1 ~OTOYMHOJICHTeJio:t1: ,n;eTeKTOpa 3JieKTpOHOB. 

KoMMyxaxop KE rro3BOJIReT no,n;KJIIOllHTb K reHepaxopy CBeTOBhie 

,1J;l10,1J;II B llJITH CJie,n;yiOII{HX KOMcJl1Hall;l1RX: 

I) Bee I6 ~oxoyMHOXHTeJieil ,n;exexxopa sJieKTpoHoB; 

2) 4 nepB1IX cpOTOYMHOJICHTeJIJI B KalC,lJ;Oi.:f qeTBepKe (B 

K~OM H3 4-X C3H,1J;Bl1qei.:f); 

3) 4 BTOp1IX ~3Y; 

4) 4 TpeTbl1X ~3Y; 

5) 4 qeTBepT1IX ~3Y. 

BeJIJdqHHa CHrHaJia, ITOCTYllW)ll{ero Ha CBeTOB0,11;1I, ,lJ;OJI~Ha 

rrepHO,lJ;JdqecKH np:HHHMaTJ) ,lJ;Ba 3Ha11eHHSI, COOT~eTCTBYIOII{He 

KOHTpOJIJ)HhiM CHrHaJiaM B HaqaJie H 1\0HUe ,Itl1HaMHqecKoro 

,n;Hana3ona cneKTpoMeTpHqecKoro ~L'paxTa E JJ. • 

11H<i>OPM8.UHSI 0 BeJIHqHHe KOHTpOJibHOrO Cl1rna;ra l1 HOMepaX 

. KO HTpOJIHpyeMhiX YMHOJKHTeJiei.:f, a T9.KJKe 0 XapaKT epe KOHTpOJIJI 

3aHOCJiiTCJI B ClleUHaJibHhle 4 6HTa, OTBe,n;eHHhiX B CJIOBe ,lJ;JIJI 

4-x KO,n;HpOBII{HKOB E J) • 3aJCOH nepiw,n;HqHoc TH H3MeHe-

HHJI B1IX0,1J;HOrO CHrHaJia KOHTpOJibHOro reHepaTOpa, a TaKJB:e 

KOM6HHaUID1 ~ llO,lJ;KJIIOqeHHhiX K reH:paTOpy CBeT0,1J;l10,1J;OB' 3a,n;aiOT­

CJI cJJIOKOM C ITOMOII{biD TYMcJJiepHoro perHCTpa ynpaBJI eHHJI 

H 3aBHCJIT OT po.n;a pa60T (KOIITpOJIJI) BCei.:f ycTaHOBKH. 

KOHTpOJib ,n;eTeKTOpa 3JieKTpDHOB HMeeT CJie,n;yiOII{He peXHMhi: . 
I) PeJICHM "KoHTpOJib I", 

2) peJiCHM "KoHTpOJIJ) II", 
II 

3) KOHTpOJI:& B pejjWMe "PacJi)Ta: 
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a) aBTOMaTMqeCKMU KOHTpOR~, KOTOphlU ocymeCTBRReTCR 

sa Ka~~ue ~Be rraysu pa6oru ycKopurena; 

6) o~HOKpaTmwli KOHTpon:& , pesyn:&TaT Koroporo 

sam1CJ:maeTCSI B KOHI~e pa6oqeU MarHMTHOH ne.HThii 8 N-1.... ?>~KJ2 

6a. PEKltiM P AEOlli "KOHTPOJib I" 

B STOM pe~HMe ocymeCTBRReTcR rpa~yVIpOBKa ~eTeKTOpa 

SJieKTpOHOB• 

~JISI rronyqeHMSI aMIIJIHTY~HO~ XlpaKTepMCTMKM Ka~oro 

csH~BHqa co BCeMM yMHo~urenSIMM, nu6o ~JISI o~Horo ~oro­

yMHo~urenSI B CSH~BMqe, HeOdXO~HMO B~IIOJIHMT:& CJie~YIDmMe 

o6 mue ycnoBuSI: 

I) npu rpa~yHpOBKe C3H~Buqe~ c o~HMM ~OTOYMHOEMTeneM 

He06XO~MMO dROKMpOBaT:& BXO~ BTOporo JIMHeHHOrO cyMMaTopa 

JICIOO KaiK~oro nepBoro C3H~Buqa B El.t M E R • 

2) 3anycK Be ex RMHenn~x BOP )T E ;l) ~onxeH ocymecrB­

JISIT:&cSI or 6noKa E1> Co/1/rR.or,. 

J) EnoK E]) CoNTRa/.., ,n;onx1m sa nyc KaT:& cSI or reHepar opa 

2orruw, o6cnyJKHBaromero d~c rpyro Jii)rMrty. 

4) ~OR:liCHbi 6hiT:& Ha6paHbl ~Be GepHH KOHTpOJI:&H~X CHrHaJIOB, 

COOTBeTCTBYIDmHe Haqany M KOHizy JIHHeltHOrO ~Maiia30Ha TipOBepSie­

MhiX CIIeKTpOMeTpH~ecKHX TpaKTOB. IrpHqeM nepeKJIIDqeHHe C 0,1(HOt;1 

M3MepReMOH TOqKM Ha ,n;pyryiO,~ORJKHO IIpOVICXO,ICl1T:& aBTOMaTM'l10CKM. 

RpoMe roro, ,rcomma 6hiT:& n:r;e,D;ycMo:~pena B03MOJKHocr:& Ha6opa 

cepl1l1 KOHTpOR:&HhiX Cl1rHaROB IlpM O)~HOki IIOCTOSIHHOH aMIIJIMTy,n;e 
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~MTIYnLCOB Ha CBeTO~MO,n:ax. 

TyMOJiepHhiM perMCTp B ElJ CCiv''rR£1~ 3a~aeT o·oa OITMCaHH.biX 

aMITJIJI!TY~HhiX pejj{vH!a KOHTpOJI:bHCro reHepaTopa 20r11HC, a TaKJ:Ke 

ITRT:b KOMOJI!HaU~~ ITO,n:KJIID'lBHHR CBeTOBUX ~~OAOB. 

rp~yii!pOBQqHUe KpHBUe ,n:eTeKTOpa 3JieKTpOHOB ITOJiyqaiDTCR 

B 3BM C ITOMO~:biO " Olt- tzn.e " nporpa.MMU, KOTOpaR B 

3TOM CJiyqae ~OJIXHa: 

I) ~JIR ABYX Jll3MepeHHbiX KOHTpOJI1HhlX xoqeK tze~·hlpex 

OAMHO'lHIIX 4? 3Y CTPOI-ITb a.MITJIMTY ,I(Hbi8 pacnpe,n:e JI8HJI!R, Bhi'lMC JIRT1 

HX AMCrrepCII!Jil, npOBOAllT1 npRtrue, COOTB9TCTBYID~Me a1mJIMTYA­

HUM xapaKTepHCTMKaM 4-X CITeKTpOMeTpH'leCKMX TpaKTOB. Bee 

axo sanoMHHaT:b Ill ne'larar1; 

2) BH'lHCJISIT:& CJMMapHI:le xapaKrepHCTHKIIl· qerHpex ~3Y 

Ka~,n:oro Jll3 4-X CITeKTpOMeTpJilqecKJI!X TpaKTOB, JI!X Al'lC~epCHJil, 

sanoMMHaT:& Ill neqax~x.u; 

3) neJiaT:b TO~e CaMoe, qxo Ill B n. I ,ll;JISI CJiy'laR, KOr,n:a 

H8 Bee I6 4?3Y TIO,n:aiOTCSI O,n:HOBpeMeHHO KOHTpOJI:&Hble CJilrHaJIU. 

IIpRMYIO aMTIJWTYAHO~ xapaKTepl1CTJI!Kl1 11 "KopH,n:op omHOoK", 

BblqJI!CJieHHhiM no H3MepeHHhiM ,n:HcnepcHSIM, nporp:uvrua " on- ttne" 

,ll;ORXHa 3aiTOMHJI!T1 KaK rp~yHpOBQqHyiD. 

66. PAEOTA E;D B P:F.Jiilllffi "KOHTPOJTh II". 

B 3TOM peXJI!Me pa60Tbi ,ll;OTIYCKaeTCR OAHOKpaTHOe OOpa~e­

HJile K 313M Ill nepe,IJ;alia B Hee HH ~opMauHH: , 

I) cnyxe6Ho~ HHWopMaUJI!H ~ ryM6JiepHoro 
penu::xpa - I CJIOBO . 

' 
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2) I1HcpOpMail~U1 C nepe CtieTfNX CTOeK "IletiaTh" -30 CJIOB. 

Pe•~M "KonTpoJIL II" rrosBOJ~eT rronytiaTh KpHBHe 3a~epKaH­

HUX COBITa~eHI1H ~OTOYMHOXMTeJI€M AeTeKTOpa 3JieKTpOHOB B 

rrpa.BhiX ~ nenux caH~B~tieH OTHOCHTeJihHO ctieTtiHKOB L-? 

11 R t , ~MeiOIIUfX rrepeMeHHYIO 3a~epjli:KY (pHc. I2). 

)lJIR 3TOrO CBeTOBaR BCIThiUIKa, O,l],HOBpeMeHHaR CO CBeTOB~M 

BCITbiiUKOM IIa CtieTtiHKaX te .U f?t , DO~aeTCR Ha O~MH 

113 4-x ~OTOYMHOlKHTeJiekl B KruiC~CM c 3H.n;B~tie E !v a E 12 • 

]~HeMHUe BOpOTa ~eTeKTOpa 3JieRTpOHOB, yrrpaBJIReMHe CHrHaJIOM 

KOHTpOJILHOr 0 reHepaTopa (pHC .II), rrpon ycKaiOT HMITYJILC Ha 

BXO~ ~HCKpHMHHaTopa lMIOO, BH~O~HO~ CHrHan KOTOporo COBITa­

,n;aeT no BpeMeHH c sanycKa.IOutHM HMITYJILCOM reHepaTopa E~~'YvTKvL 

npoiiie,ItiiiVJ.M qepes cxeMH CIOO 11 PIOO. Oda ~THX CHrHana, a 

TaKJtCe cHrHaJI OT ex eMu CCTR I C. , B KOTopyro BKJIIOtieH ctieT-

qHK Lt. HJHi Rt- , nn~aiOTCR Ha TpoliHue cxeMu 

COBrra,IteHH~ CC-100. ITpH pa3HHX 3~epXKaX B KaHaJiaX CtieTqH-

KOB Lf- u R t cqeT co cxeM conrra,IteHI1R HaKanJIHBaeTcR 

Ha COOTBeTCTBYIDut~X nepecqeTKaX B J'£[Air H CITHCU -

BaeTCR B 3BM. C'ieT Ha BhiXO,Ite 'ieTUpeX CXeM COBITa,n;eHUM 

CCIOO B 3aBHCHMOCTH OT 3a,ItepKK~ B KaHanax C'ieT'iHKOB 

Rt WIH l-t ,Itaex Kp;myiO 3a.n;epxa.HHUX coBna,n;eHMti 

,ltJIR KaJiC,ItOrO ~3Y B C3H,ItB~'iaX. 

B peJXHMe no,n;dopa 3BJJ;epJICeK dJiox F1> tiJt1/TROi .140JIJICeH-. 

ocymecTBJIRTb cne.n;yromHe ~YHKnHH: 

I) DOTeHUMaJibHO dJIOKHpOBa~th BXO,n; BTOporo JIHHekiHoro 

CyuMaTopa JICIOO B cneKTpOMeTpl-neCKOM TpaKTe I-ro C3H,ll;Bl1qa, 

I 
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' 
TaK 11 B E/2 • 

2) 3anycKaT:b KOHTpOJII>HhiH ::oeHepa TOp O,D;HOBpeMeH-

HO C KOHTpOJI:bHhiM reHepaT Op01i 20rHI1C, 00CJIYI\MBaiOIIU1M CXeMbl 

OhiCTpotl JIOr¥HlM (eM. pvrc. I2 )c ~J;JKl'ITTepoM He 6oJiee ~ 2 nceK. 

3) IIo.n;aBaT.o o.n;HoBpeMeHHO na. tzeThipe nepBhiX <PoToyMHOXl'I­

TeJISI 8 KaJfC,IJ;OM C:3H,D;Bl1lle MMllJJib<:hi HanpR:m:eHHJI UOCTOJIHHO~ 

BeJI:vttlHHhi C BhiXO,D;a OhiCTporo KOW[yTaTopa KE. 

KOMaH,n;a 0 BKJIIOlleH:VU1 TO~ MJIM ,n;prro~ KOMOl'IHa.Il;kUl <i!'JY .D;OJI:lll:Ha 

rro.n;aBaT:bCR TJ'MOJiepHbiM perl1CTpoH. SanycK Bcex JI:vtHe~HhiX 

BOPOT lll3vlo-o ocy~eCTBJIReTCJI IU.ll1YJibCOM oT E :/J C0#7RO~ ~ 

K3 He nponycKaeT Iu.myJibC oT CCIR I C. • B raKoM pelinlMe 

npOHCXO,D;HT HaOOp CTaTllCTMKl1 ,IJ;JIB fiOJiytzeHMJI KpMBOH 3a,n;epXRHHhiX 

COBna.n;eH:vt~ ,D;JIJI tzeThipeX JKa3aHHNX B n.3) cpOTOYMHOjjCMTeJieH. 

l(JIJI no Jiytze~HJI Kpl'IBbiX 3a.n;ep:lKa.H1-IUX C OBDPJ;,D;eHHi1. OCTaJibHUX 

~OTOYMH0%11TeJie~ HeOOXO,IJ;HMO fiOBTOpl'ITb HaOop KOHTpOJibHO~ 

CTaTHCT11Kl1 ,D;JIJI lleThipeX BTOpb!X, TpeTb11X 11 qeTBepTb!X ~'JY 
• 

6B. KOH.TPOJTh ,llETEKTOPA 3JIE\TPOHOB B PEJKHME "PAEOTA" 

ABTOMarw:.JeCK11H KOHTpOJib B )eli£l1Me "PaOoTa" 

3aKJIIOqaeTCJI B TOM, liTO B KaX,IJ;yiO nay3y paOOThi JCKOp:vtTeJIJI 

nocne Toro, KaK 313M Bhlmna· 113 rrpnpb!BaHHR (BcR padoqaa HH<!Jop­

MaUHSI nepe.n;aHa B 3BM),cpaCiaTliBaHT O;J;HOKpaTHO reHepaxop KOHT-
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poJIJI ,neTeKTopa 3JieKTpOHOB. B o,n;H~' rray3y rro,naiOTCJI HMITYJmC1I 

C 16 B~XO,JJ;OB reHepaTOpa KOHTpOJIR: COOTBeTCTByro~e Ha'llaJiy 

,II;:t!J'HaMlii'lleCKO ro ,JJ;HaiTa3 OHa CITeKTpOME~TpVI'liGCKOrO TpaKTa. 

BeJiw.nma aMITJillTY)J;hl cooTBeTcTBYIO~ero cyMMapHoro cvrrHaJia c 

'll6'l'Bepi<:11 P3Y KaJiC.I(OrO C3H.I(BW.Ia 3af11Cb!BaiOTC.fi B I1pOMeJKYTOqHol1. 

TI~MRT~ 'lleThlpex KO.TI.~'POBlli.~KOB ·al.ffiJll' Ty,li.a-B-peMR. 'KpOMe Toro, 

B TY JKe naMRTb ( B 4 CllllT) 3aHOClll'tCR ~HcpOpMall,lllSI, XapaKTep~3Yl011l.afl 

BemitmHy cnrHaJia Ha cBeTOBHX ,n:lllon;ax (I-n lllJI:tiJ' 2 -a KOHTPOJihHaa 

TO'liKa Ha aMnJIMTy,n;Hoil xapai<:Tepl.1CTMKe F :D ) • IIepe,n;aqa I<:OHTpOJih­

HOH J.1HcpOpMaU:t1VI C KO,IJ;VIpOBIIU1I<:OB npOMCXO,IJ;:tiJ'T rrepe,n; Hat:IaJIOM CJie,n;yiO­

mero U:tiJ'KAa padOThl ycKOpMT6JIJI. 

B ,n;pyryiO rray3y YCKOpMTeJIJI npOMCXO,IJ;MT Ta JKe rrpoue,n;ypa, 

o,n;HaKo, Ha cneTOBhle ,n;:vro,n;11 rro,n;aroTCJI MMTIYJibC1I HanpH~eHMR, 

C OOTBeTC TBYIOmMe KOHUY ,IJ;HHaMl1t:IeCKOrO ,n;Marra3 ORa_ ClleKTpmn:eTpM­

qecKOrO TpaKTa ,n;eTeKTOpa 3JieKTpO~OB. 

Oco deHHOCTl1 padoT~ dJioKa f;D CoNTRoL n 3TOM pej[:tiJ'Me 

cJie,n;yrom:vre: 

I) KOMaH,n;Lr, HadpaHH1Ie Ha Ty:.1dJiepHOM per :we Tpe B E:t> CcNT~~L 
1 

He padOTaiOT, 

2) 0TCYTCTByeT dJIOK:t1pOBKa miHeHHOro CyMMaTopa. 

J) O,n;HoKpaTHhlti 3anycK ~::p C<>NT~o L- ocymecTBJIReTcsr 

:t!J'MITYJI.bCOM OT ~A-TA , COOTBe:~CTBYIOmVIM BhiXO,n;y 3BM 113 

rrpe p1IBaHJ.1JI. 

4) 3arrycK BC ex Jl:tiJ'HeHHhiX B OpC T E'J> ocymecT BJIReTCR 

HMrryJI:ocoM CMHXpoH:vr3aUHM, rrocTyrraiCm:wM c E=':I:> CCNTKOL • . 
5) B Ce 16 CBeT OBhiX BCIThlllleK pldOTaiOT O,IJ;HOBpeMeHHO. 
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6~ BenH'tlMHa B~XOAHoro c~rnana renepaTopa 20filliC dnoKa 

E.:P COIV7'/?0/.., MeHReT cBoe 3HaqeJ-nre eJKenr~n~r:;~rmo ():(Ba <flvtKcvtpoBaH-

HHX 3HaT.JeH.Vr.H). 

7) EJioK EP Col(/7tfO£ 
.n;omrceu MMeT.b cdpoc B Hcxo,n:Hoe 

COCTORHH8 OT: 

a) KHOIIKH "c6poc", 

()) 'i\.\\\lU.~VI. "\\.1 c~, • 

8) 'BMecTe C ~HcpOpMa~~e~ KO,ItHpOB~~KOB B 3BJ~ )J;OJI~Ha 

rrepe,IJ;aBaT:&CSI HHq>OpMaU~1R 0 BeJ;M'tlMHe KOHTpOn:OHOrO HMIIYJI:&Ca 

( 0 B6JIM'tlvlH6 CB6TOB Otl BCilblliiKH: C 'reHepaTopa_. 20f111i1C, a TaKJJCe 

:HH~OpMaUHSI 0 cdpoce B HCXO,IJ;HOe COCTORHMe CHCTe~ ynpaB~eHMH 

dJIOKOM £ 7J COIZ/'ri<OL • 

ilOCJie rrepeAaq¥1' KOHTpOR:OHOi1 l1H4>0pMan~om, IIOJiyqeHHDM 3a 

.n;Ba UMKJia ycB:opHTeJISI , nporpa.:11:Ma " oJt- -1.:.~-e. " ,IJ;onJ~CHa: 

I) rrpoBecTM rrpRMYID qepe3 .n;Be l13MepeHH~e ToqxH ,n;JISI 

KaJ~C,n;oro caH,n;BHqa. 

2) ITpoBepvtT:&, yxna,n;hiBaeTcR JIM aTa rrpRMaSI B "xopH.n;op 

OillHdOK" rpaAylipOBO'tlHOH rrpSIMOH, IIOJIY'tl6HHOkt B IIOCJI8,I(H8M 

rp~yMpOBO'tlHOM peji(MMe "KoHTpOJI:& I". 

J) IlpM YCJIOBMM OTKJIOH8Hl1SI, IIOJiyqeHHOH 3a 2 UMKJia 

IIpSIMOi1 OT rp~yHpOBQqHoti: 

a) B.blqMCJISIT:b M 3aiiOMHHaT:b IIOITpaBKM ,I(JISI pa6oqHx 3Ha­

qeHM:t1, ITOJiy'tleHHhiX C KO,I(MpOBll(MKOB 3a 3T:H Xe ,n;Ba UHKJia. 

6) 8hiBO,ll;MT:b Ha ne'tlaT:b IIOJ[y'tleHH.ble KOHTpOJI:bHl:W TO'LKM 

M MX OTKJIOH8HM8 OT rpa,n;yHpOBKM, a TaK%8 B.blqHCJieHM~EIIOIIpaB-
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KoHTpOJIL B (v·- 2) 30H-e B peJK:vrMe "PadoTa" ,n;oJIJKeH rrpok1c­

xo,n;vrTL C O,Il;HOKpaTHblM 3arryCI~OM reHepaTopa 20r:VUfC dJIOKa E.? COt/1/2 

rro,n;odHo padoTe B pe~Me aBTOMaT:vrqecKoro KOHTpoJIR. 

Kow.d:vrHaUVIII OXBaqeHHhiX O,Il;HOKpi THhiM KOHTpOJieM cfJOTOYMHOJir£1-

TeJieM ,n;exeKTOpa l1 BeJivrq:vrHa CBeTOBOM BCllhiillKVl ,Il;OJIJKHhi COOT­

BeTC~BOBaTL KOMaH,II;e TYMdJiepHOrO pervrCTpa. 

5-Bd 
27.0J.69r. 



-2.1-

n fl T E P A T Y P A 

I. '.r. B.EecnaJIOBa 11: .D:P. ITpenpvrHT 011.TH1, PlJ-4020 

2. lU.K.AKVIMOB H ,D;p. MaTepvtaJihi Ct1MTI03HyMa no HaHoceKyH.D:HOVl 

R~epHOH ~ReKTpOHHKe. ly6Ha, 1967, CTp.lJl. 

3. JI .Ivi.Uym~o. ,UHnJIOMHaR pa·6oTa, lly6Ha, 1969 r. 

4~ A.c ~of1;;;k~<-' 1-\ .A.p. 

I J I) 
iAJI '- ''Mi:J,.~11Af.1f,1 

' c.; t'l tit,;.; H rtli= 0 Y1.5f vi 

P~ft;tC7P!tU,t-!;i t-1Hcpvptvli+t-jYif1 3 ),<:.cn~pi/Mi::lt-

8 c C: p n~')l.. 0 /!, t: - Jlli t7CHt.r (JC r>A t-U·( Ci;; 

1.169 r. 



I 
--

-\ 
_:-

c 
':_

:_
 

--~--
· "

:
-
:
 

-
t 

~--:
:_>-

~~ 
-

-.. '
-~ 

-.. 
__ , __ 

-:·,_:
·-

--1
·:: 

_~{
_-

-,_ 
-: 

_-
-

-~-~
: 

,~;_
-__ 

.. 
, 

.. / 

·v.~
 /

\ 

/ 
' 

_
,X

 
,, 

-

' 

~\
\\

, 
t'\

c 

A
 

-~-·r
:"t" 
l 

-~
 P
.-
:·
r~
~-

. 
~
 

"R
EG

-

F'
G

Lt
. 

P
V

L
l 

m
 11 

. 
II

 I
 

11 
. 

. 

f
V
R
~
 

· 

F'
G

R
t 

. -
IM

A
.G

 
I 

P~
c_

. 
1. 

GD
1.i

 
-_

r
--

-

C
x
E

M
A

 
P

A
C

 1
10

'4
,0

 )
fc

£
: 
H

 v
t~
 

i\-
f"l

 '1
 A

 P
A
T
~
 P

b
l 

. -
· 

_ 
.. _. 



P
R

IW
T 

· 
· 

P
1

W
i7

-:
e-

,>
q

 
~
 

FA
G

-4
 
~
-
J
 

L 
---

-, 
--

--
-

--
--

-
. 
-

~
-

--
. 

A
I'

 \A
 

:·
p,

,~
 F

L
 }

Jl
 1 

! 

,_
 

~
 -

I I I 
~
 ~t 

: 
,_

_,
__

 _
_

 
I 

I 
r
-
t
l
 

-[
I]

 

,_
 

~
 ·- "L
 

c.
. 

. : ,A
.P-

i_G
 L 1

 K 
_W

,.. 
; 

,_
l 

~
 

~
 

P
L

 
I 

I 1
4

 C
C

T
R

iG
-

Jl
,A

I"
A

 
.._.

 
I 

l'b
>-

-1
 
(
)
 

G
L2

e 
~
 

Le
 

1
-

-
-
-
-
-
~
-
-
-
-
-
-
-
-

1
-

-

;\ 
I (.

 

I I I I I I I I 

f-
-

-
'
-

' I 
(/

) 
.. 

3 'i
 

0 ]
' c: c:r
 

M
 

! <
! 

"T1
> <
 

u.
 

I 
=
-
~
 

-
-

F~lt~.T:> _
_

_
 [£

 L-t
~ 

--
~ 

F3
-

-
.
1

 

.11
 A

 I 
A

 

PY
1c

 .·
2 

R
 

I M
r 

I PK
11

v"
7 

-u
.~
~ 

FI
H~
-A
 

">
-

. 

. .. 
i ·-

-
-

--
-

-
--

--
---

-
-

--
--

-
--

-
-

-
-

-
-

-
-

-
-

-
~
r
-
-
-
-
-
-

~.
Ll

A 
T

il
 

f •
 

I I I I I 

•' 
L

 ~
 

cL
 

a..
 

~
~
 P

'R
 

I I I I I i I ! 

14
--

'F
R

 
~
-
-
.
;
>
-

" 
~ 

i ..
v 

r 

!1 

~
 6

 R
 i i<

 I 
>

J)
A

T
il

 
., 

~II.
 r G

R 2
 

1 
5>~/

}JA 
~
 

t 
. 

·I 
.f 

,-
--

Re
 

\ 

I 
L

 _
_

 t-
• -

t-
-
.
-

-
-

-
-
-
-
-
-
-

_
j 

,____
_ 

_._
==

t=':
J 

M
 R

 ~ 
-
~
-

..
.t

kr
n 

I 
't

:
-

--
_:

:j 
ER

 

D
" 0

 r<
 -

C
 X

 f 
M

 .A
 

3
A

t'
1

 '.
JC

I-2
...

.4
 

V
{
C

t<
0

0
/7

:.
,/

ll
h

 
J
<
:
:
A
H
~
O
 



L[~j:ll' 
I 

I 
I 

.. 
• 

1,;1 

'I 

~ I'"JY.' ! 
1- i 

I ·;;; ! 
·~ ' t c.; ; 

~~' 

.:-:; ! 

·~ r "L 1 !."! 
'- I 1- l 2 1>-:,_! '• ... ql'., Jilt··:--.; I 

'..J --i . '-' ~ ;-· ; ) c. l 
'v '! ~_j ':::. '. : -; . i 

'"-.! : •J I L_~----' 0 

• 

,.- , 

,:::. 
v, 
7': 

z: 
t­
o 
lo: 
~. 
a.. '. 

~. 
O· 

~ 

v;, 
<t· 
:r: .a , 
<· 
~ 
:X: 
':.) 

-s: 
-:J 

U I 

:S: 
0-

I 

I 



.J... 

~ 
9 S..:..c:. -==================- .:.___ ., 

:Hi{ '"··· ~ ~ ~ --~----------------------~(~~~~-------~--------------~·------

i 
N.~/TV 

G-A) 

lEe no!v 
.V\itl2-
c ,,,.. :> 

i 
1 
'·'.!fl(/f 1/''(<"!("!1/ff/fll/ 1/ff/j /Jfl!{if//1 '11/!/lflf'f//flfll/\ IJ 1/1/fi//J f{/1//!f/JIIfll'llf/,'illfl,';' .'/fl 'I , 

?'v\C. 4 . 

B ? ;: M ~ h' HI+ .>1 A ~ A r t> A 1vt 1Yl A I> A- I) o "lb, 

'jefAko~\<.\1\. 

2 

3 

' 

6' 

7' 

8. 

9 



O
T

 
C!

C 
IR

.t
G

- r
-
~
 

~~
~·
i 

. 
l 

F
V

L
2

 

.
~
 

!c·~
 r-

v,_
 2..

 

K
 

G
A

O
k

':
J 

F
V

L
 3

 
.,_

 _ _, _
_ ... 

C
c
 i

=Y
L"

!;,
 

J
L

A
'\

A
 

F
V

L
'f

 

~
 

F
G

L
2

 
f-G

-L
 .

3 

,_
_

_
, 

C
('

 
F

l. 

1
1

 
J 

. ' 
"' 

ce
;..

 
PR

\t-
tT

 

l~t
 

C
C

 
~V
LI
..
; 

K
 

f)
.A

01
<

':
) 

,L
l,

A
T

A
 

P
!;

1
C

 
5

' 
b.

..
t.

ot
~ 

C
 X

G
 tv

r 
1\

 
'f

p
c
k

'I
A

-1
\ 

b
H

b
\X

 
t1

£ 
[$

 b
l 

X
 

C
 '

-t
E

/l
fl

--
1

 1
L 
o

/3
 

FG
-L

 f
t 

o
r 

cc
n

 



!&
ut

 1
 

C
-L

12
 

A
kT

A
-

~1
 e}-1

co 
1· 

· _ 
_

j 

f-
--

C
J-

­
-
-
-
-
[
~
-

!..
,. ~
 

I C-L
( 31

. 
C-

L t
L

/ 
.. 

.-
--

--
-.

 

"
(
 

I 
I 

-.
 

I 

H
A

 
C

e.
 L

 

-
-
-
-
-

P
l-\

c 
G

 

G-
L 1

 t. 
(;

1
 

S
5

-i
o

o
 

4 
·g

 

ij
t:

_
-

-
ft

"
'A

 
Q

 
4 

. 
-

-
.,.,.

. 

P
-

-l
e

o
 

It 
~
 

C
 -

-t 
a

c
 

1 
2.

 

2
C

C
-

te
e 

L; 
8 

hA
.o

K
.. 

c 
.V

E
M

A
-

rt>
.AC

c\~
fri

A.4
1Sc

KI/
f ~

 
C

4
£

-T
4

v
t'

I:
::

.C
 ~ 

G
-(

 
1-

t 
G

-2
 

G-
_2

.. 
C

f-r
G

-2
 

2 
1(

o 

4 
R

 

g 
·1

b 

2
. 

'-1 
&

 
1

b
 

--

-~
·.
.-
-



~ 

/ 

G:H I 0 
.II (;) 
1.0 .... 

' 

c ;l---1 -

d 
~ 
~ 
.:t 

~ -OL 
\-
u 
0 

..t 
I:' 

-1 
\.) 
~ 

<d 
~ ...... 

1 

1 

~ 
.:! 
::r 

' I{ 

\ , 

~ 

" "' ~ 
' 

Ql 
'-) 

~ 
~ 
(,) 

~ 

J ~ 
.;)-

~ f-
D._ t!.J 

..t 
v 

ct 
'" ~ 
'X 
u 

~ 
() 

~ 



,_ ; ~ -~. ~ 4-

~ 
<."dw :>,J 

\-
~ e: - .it Q.L 

0.. 9 
!I 

" I 

._k]~-____] -
JJI 

~ 
~ 

~ ~ .1-

l- <t < ~ 
<. 

ell! <::j a.. 

t 

(TI-i __ . 
~~I \..... 

~ ~-..... 
~ ~ 

CL ~ 

r f 

\-
~ 

0{ 

0. 

~ j ~z.,..l ---1 ' ~ -.-\_c.--~--------------

~(l::: 
i- 1-o ... <J ~ 

~ 
~ 
< :::-

~ 
et ·--. <:.1 

<.> 
<-.o 

/J 
I 

... ~ 
~ 

(!) ·.J 'c 
-.....( Q "' ._ \...... ,_ 
~ "' i) 

"--y--' 
~ 

~ 
'$ v 

~ -< 
L.. .:s 
':1 

·"' . .. 

{)') 

~ _, 

4-



I 

I~ 

-
'iH-~1-

I
I N! ! I 

!.._ ! ·I :__ h r--· 
<..ll_l· ! __ • 

\ -r 
'f 
I 
I 

I ~I I 
,.,... ~~------' 
t,_'=' "\! 

en 
J 
j 

.n... 

~ 
~ 
~ 
f) 
\.-
:r 
:r 
<".) 

..... z 

<t 
r 
l.fl 
-,<, 

u 

.J 
oj) 

< 
~ 



A
 

-
"
-
~
~
 

f)i
.. 

t> 
~~
 

C
C

 
T

 Q
 ll

~-
3

-

• 

P
 -

1
o

o
 

\V
S.

C
 

p 
-1

ot
:) 

r-
: 

ER
., 

~
 

nr
r 

..._
_..

....
, 

fG
-L

 
f<

Z~
R 

r-
·wo

 ~ 
~
 

P
R

\i
V

T
 

M
L 

I[
W:
--
~ 

I r-w
o] 

-·---· -
-'--

--
~~

--
--

-.. 
--r-

L
 

--· 
-
-
-

.--:-
f 

L 

c. 
0 

IV
 F

-1
\ C

-

D
Y

\C
. 

'1
0 

Pc
l~

M 
\-

{c
·;

K
 E

 H
V

I 
t:?

 
T

P
v
t 
r,

-E
P

ii
c
ro

 
I-

f 
~f
iL
jt

\b
CA
. 



::r ., 
('.::. 
<1 
.'!: ,. 
v 

........ 

¢ 
l:-

--~ 
1-
'.) 

• J 1, 
•.> .l 

0 

~ "" 

0 
cJ 
1-

~ 
c:: 
u 

I 

'·"' ..;. 

's 
_, 
, 

.:: 

':) 
r! 

" .-
I~ 
(1 

,_ 
..., 

""' ~ ~ 
\- ... 
~ .".., 
<:r_::S 

• 

" ~ 
""':"" 

v 
".r 
0-

~ 
·..J ,.... 
;,. 
~ 
~ 

.r 
n-.. 

~J 

')\ ._. 

""" 
< 
..... 
~ 
\JJ 
l( 

v 

v. 
£) , 
< 

J \c 

' 
, 



.~
A.
TA
 

- ~
 

,.,_
 

,,
 

rt
1

v
iC

-2
0

 

1/
fT

IJ
 

~
-
-
~
~
-
-
-
-
-
J
 

_.
...

,. __
 E

 -C
O

N
,-R

.o
C

 

~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
 

-
H

 A
 

i';
ii'

"f
/1

A
t=

 f'
tf

6
d

lf
 

f1
£

rv
tc

rp
 

~ 
A.

 1
\.T

 .4
 •

 

P
~
c
.
 
i2

 
£.

\o
,<

. 
-e

x
 t;

.M
~ 

n
c
"-

';
/4

E
 1-

11.
1~ 

K
p
i
l
\
~
b
i
 X

 

4/
.?

H
V

\ ~
 

s
4

 . .a. 
E

r.
JK

-A
I·

H
-1

"'
 J

l. 
to

~ 
t1

f.\
­

Ll
"9

1 
IH

E
x
 

f1
p

A
B

b
\;

( 
C.

uG
T'

-t
~~

<:
oP

.,
. 



PY\c. 13 

\(\'\1\G.A-~ 3A.AfP1t<..AtH1bl )( COBI1A-A~HVI\I\ ·t·'tD C4bT'1¥flttA ,. 
II\ ~ G An p OKC ll\ M A~ t.1jl n p )1 1'1 !>,'tv( J1 11 ~ Hll\)j M 1-1 • 



~
 

r-
-

-
-

I ' I I I I I 
~
r
 
~
 rA

 1 

1.
._

. 

-z _
_ 

r 
: 

O
T

 
'R 

(
~
c
.
.
 

I '-

P~
Lf

H.
Yr

tP
. 

L
 

l<
2

 

A>
 

nv
tT

A
H

V
\f

" 

~
 

. 

rl
tl

\1
\C

-
2o

 1(.
16

 

1
--

-1
 

-
I 

l)
"A

o
K

..
 

\j
 i\

P
A

-1
}1

\f
H

U
} r -

l 
I 

T~
Mf
)A
E-
P.
 

P
~
 f

\.
.\

c 
T

p
 

P
t-{

c.
 

14
 

·~:
.j 
~ 

L
L

<:
,i:

< 
C'

 H
i\

 t
\ 

hH
 A

 j 
C

 X
E

 M
 1

\ 

i<
5

 

~ 

fiA
.. 

C
 t

<.
 .4

 

E
-C

O
N

T
R

.O
L

 
-
-
-
-

-
-

.(
~ b

 
~
 

_ 
.. 

~
 .. ;r.
 - hJ 

i<
 
c
e
.
~
I
O
~
b
\
M
 

..Q
. Y
\
~
.
A
M
1
 

l-1
4\

-t 
'fA

L-
<.

.l-
1!

}. 
JA

n
lJ

C
K

:{
\ f

-C
t1

E
 ro

 
K

M
n

Y
A

b
cA

 

13 
A

fl
r\

 A
 

( 
Lr 

6
"
 T 

) 

hi
\ 

t\
C

-.
1

0
0

 
(3

A
rt

p
t:

T
 B

xo
..A

A
) 

,<
M

i>
Lj

 
K
~
 

L:
:-

te
l\

-
IR

o
L

 .
 


