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YCTAHOBKl1 ITO l1CCJIEUOBAHI1ID ITOJITTPI13AUl10HHDIX ITAPAl~EI'POB 

B PEAKlJ}lliX -l>OTOPOY.u.mntI HA HYKJ!OHAX l1 .IIEI'KllX H,UPAX 

Orrn:caHa. CHCTeMa 6JIOKOB 8Jl8KTpoHHKli B CTaH,D;apTe KA.MA.Klnpe.n:-

Ha.3HaqeHHl:lX .IJ:Jl.R' aBTOMaTH3aJJ;HH ~H3HqecKOH YCTaHOBKH no HCCJl8.IJ:O­

Ba.HH~ rrpoueccoB ~oTopoJKJJ:effiffi'.. B pa6oTe onHc!lBae~cR me ~YHKI.J;l'!o­

HM:&Hoe Ha3Ha<rel1l!e, npne,n:eH!:l TeXHH'leCKHe xa~TepHCTHKH H , 

lIPHHI.J;l'!IlHaJ!bHl:le CX8Mll. KOMilJleKC .IJ:aHH!:lX MO.n:yJleH 611J1 HClIOJlb30BaH 
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ELECTRONIC EQUIPMENT OF AN EXPERIMENTAL SET-UP FOR 

INVESTIGATION OF POLARIZATION PARAMETERS IN THE 

REACTIONS OF PHOTOPRODUCTION ON NUCLEONS 

AND LIGHT NUCLEI 

A system of CAMAC electronic units for automation of a 

physical set-up for investigation of photoproduction processes 

is described. Their functional purpose is described and their 

specifications and basic diagrams are presented in this paper. 

A complex of such modules was used .in a real physical experi­

ment. 
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3KcnepHM8HTa.JlbH8.ff ycTaHOBKa no HCC~8~0B8.HH~ noJI.IIpH3a.rn'IOHHIDC 

napaMeTpOB B pea.KWffiX ipoTOPOJK.n8HlIB co~eplKl'!T B CB08M COCTa.B8 

pR~ KpyilHl:-Ix Y3~0B Ta.KHX, Kax: 

- CHCTeMa ynpa~eHHR H MOHHTOpHpOBa.HHR ipoTOHHOro nytnta KorepeH­

THOrO TOPM03HOrO H3~qeHHR (30-Ka.Ha.JU,HID\ napHID\ cneKTpOMeTp); 

- MarHHTHl:lii Cil8KTpOM8Tp; 

- ~8T8KTOPH BTOpH'!HHX ~CTH~ (HenTpoHHID\ BpeMR-npo~eTHID\ cneK-

TpOMeTp) H T.~. 

~YHK~OH.a.Jll>HHe o~ox-cxeMH napHoro (Ps -30) H HettTpoHHoro 

cneKTPOM8TpOB npHBe~eHH Ha pHc.I,2. 

.Il.Jm pea.Jlli3a.rn'IH ~orHqecKofi CTPYKTYp!i napHoro cneKTPOMeTpa 

pa.3pa.00Ta.HH ~OKH 3~8KTpOHHOtt annapaTYPH Ha.HOC8Ky~oro ,v;ruura-

30Ha. 

Bo Bcex O~OKa.X B xaqecTBe OCHOBHHX KOMilOH8HTOB KCilOJTh30Ba­

HH MHKpocxeMH cep:im: K500. 3~eKTpoHHHe o~oKH Bl:lno~eHH B KOH­

cTpyxnmax KA.MAK e~HHqttOfi ruHpHHH. 

H:w!te npHBO,ll;fITCR Kpa.TKHe OilliC8.Hrui, TeXHHqecKHe xapa.KT8pHC­

TKKH H npHHUIDIH.aJ.l])HHe cxeMH 9JleKTpoHHHx o~oKoB,Bxo,nffillHX B .na.H­

HYID CHCT8MY. 
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I. illecTID<a.Ha.J.InHaH .ll:BYXBXO~OBaR cxeMa. COBIIa~eHHH c 

BpeMeHH!:lM rIJopMHpOBaHHeM Bl:iXO,IUillX HMIJyJll>COB c 

HCilO~n30Ba.HHeM JIHmni sa.n;epiKKH ]30I H 061111iM 

KaHaJIOM sanpeTa 

IlpHHJ.UmHaJU,Haii cxeMa. sToro 6~oKa noKa.3aHa. Ha pHc.3. Bxo,IUille 

.f>opMHpoBa.TeJlli YPOBHeti: ( NIM-ECL ) Bl:lIIO~effil Ha OCHOBe ~qxpepeH .. 

I.tKaJ1LHWC npHeMmrKoB K500 JI!III5 H cMeIIla~X ~o~oB, trTo nosBo­

JIHJIO OTKa.3aTnCH OT TpaH3HCTOPH!iX rrepexO,n:HHKOB YPOBHefi H rrpe~o­

~T8.B2:110 B03MOlKHOCTn peryJIHpOBKH rropora Ha Bcex BXO~ ~OR.a. 

CxeMa coB~emni c o61111iM Ka.HaJIOM sanpeTa peaJIH30Ba.Ha Ha Mm<·, 

pocxeMa.X D5 - D10 • Pe3y..71.DrnpyRJIIID1 CID'~ c Bl:iXOM, cxeM COBna­

'A8llltlt fIOCTYIIaeT Ha. rIJopMHpOBaTSJll> ITO ,n.JIHT8Jll>HOCTH , rrpe~CTaBJlli!O­

utd co6ott O~OBH6paTop c JOOil!:eti: ~epllOOl: ]30I B !.{SITH o6pa'l·.: 

Hon CBH3H fr] . OcHOBH!ie ~0CTOHHCTBa ~aHHoro qiopMHpoBa.TeM -

- Bl:lCOKaa CTa6~nHOCTn BpeMeHH Bl:l~eplKKH H yHHBepca.JI])H:Wl 3aIIyCK 

6e3 orpaHHtremni Ha ,n.JIHTe~nHOCTn BXC,IUillX HMDyJll>COB. Ha KalK,ll;OM 

Bl:lXO~e YCTaHOBJieH!:l rrepexo~ YPOBHett ECL-NIM. 

BpeMR: sa.n;eplKKH rrpoxollt,ll;eHHH CHrHaJia co BXOM, Ha Bl:lXO~ COCTaB~ 

lI.lleT IO He. BpeMR: nepeKpurna BXO.IUiHX HMIJym.coB - 3 He. JlHarra-

30H YCTa.Ha.BJUmaeMott .IJ.7IHT8Jll.HOCTH Bl:lXO.IUiHX CHI'HB.JIOB (rrepeMit{Ka­

MH Ha ]30I)cocTaBMeT 3 - 24 HC. 

2. qeT!:lpeXKa.HaJll>Hl:lti: 6~oK BpeMeHHoro qiopMHpoBaHH.R: co 

CTad~Hl:lM BpeMeHeM Bl:l~epl!UGl'., pa3B0TMeHHeM Ha 3 

Bl:lXOM KalK,ll;oro KaHa.Jia H o61111iM Ka.HaJIOM sanpeTa 

4 

IlpHH~HBR cxeMa ~aHHoro 6~oKa ITOKa3aHa. Ha pHc.4. 

qepe3 nepexo~ ypoBHett NIM-ECL BXO,IUille CHI'HBJlli ITOCTYila­

IOT Ha cx_eMH nponycKa.HHH H O~OBH6paTOP!:l riioPMH.POBa.HHJI c .mnmett 

aa.n;ePJKKH B I.{8ITH odpaTHOH CBH3H (MHKpocxeMli D1, D4, D6, D8) [I]. 

.lliuw.lI sa.n;epJKKH MOmeT Ol:lTn Bl:lITO~eHa B BH~e 0Tpe3Ka KoaRCHBJU.HO­

ro KadeM ~ ~ sa.n;ePJKKH ]3JI. c Bl:lXO~OB O~OBH6paTOpoB 
CHrHaJI IIOCTJ'IlaST Ha pa3B8TBHT8JIH Ha ·TPH Hanpa:BJleHHH H ~ee, 

Ha nepexo~ ypoBHett ECL-NIM 

linoK BpeMeHHOro rIJopMHpOBaHHH odecnetrHBaeT Bl:lCOKYIO CTa6HJID­

HOCTn BpeMeHH Bl:l~SpmKH H yHHBepcaJll>Hl:lti: sarrycK de3 orpaHHtreHKR: 

Ha MaKCHMa.Jll>H;ylO ,n.JIHTSJll>HOCTn BXO~X CHrHaJIOB. 

MliHHMa.Ju,Haa ~TSJll>HOCTn BXO~X CHrHaJIOB COCTaMHeT 3 HC. 

Ma.KcHMaJll>HaJI sa.n;epiKKa npoxollt,ll;eHHH CHrHaJia - IO He. 

3. C,ll;BoeHH:Wl pa3BSTBHTem. ~orlf<!eCKHX CHrHaJIOB Ha 6 

HB.rrpa:BJlemni c Ka.Ha.JIOM sarrpeTa 

IlpH~HaJI cxeMa 6ROKa rrpHBe~eHa Ha pHc.5. 

qepes rrepexo,ItHHKH YPOBHett NIM-ECL BXO,IUille HMITyJll>Cl:l IlOCTYIIa­

IOT Ha cxeMll nponycKaHHH DI, n5 c KaHaJIOM 3anpeTa, a c HX Bl:l-, 
x:o~oB Ha cxeM!:l pasBeTMeHHH ri2, D3, D7, DB (6ttarrpa:BJ1emdt 'AJIR 

Krult,ll;Oro Ka.Ha.JJa). Ha KalK,ll;OM Bl:lXO~e HMeeTcH rrepexo~ ypoBHett 

ECL -NIM. Ma.KCHMaJll>HaJI ~epiKKa rrpoxollt,ll;e:HHH CHr~OB - 9 HC. 

MwmMa.Ju,HaJI ~TSJll>HOCTn BXO.IUiHX CHr~OB - 3 He. 

Ilo CBOHM_BpeMemmM XApaKTepHCTHKaM ,ItaHHi:dt MOK a.HaJ;IO;tTJ0H 

';8SB0TBHT8RJO, pacc~OTpeHHOMy B padoTe [2] . 
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4. 8-Ra.HaJibHaR cxeMa. CTpo6-coB:rra,neHRit c qiopMHpOBa.HHeM 

IIO ;n.JIHTeJil>HOCTH BIDCO,IUruX CHrHaJIOB c HCIIOJ11>30Ba.HHeM 

JllUiltii 3a,11;epJKKH JI3)I H 061!1HM RaHaJIOM 3arrpeTa 

ITpH~HaJI cxeMa. 6JIORa rrpHBe.n;eHa Ha pHc.6. 

B RatiecTBe rrepexo,nHHKoB ypoBHell c o6!l1HM pery.J1RTopoM rropora 

~ Bxo.rurux mmy.m,coB rrpmmHeH!:l .n;K@lepem~a.n:oHHe rrpHeMinIBH 

K500JIITII5 H cMell18.KIItHe .n;KO~ (cM.Bl:lllJeH3JIO>KeHHoe). Cxew rrporryc-· 

Ra.HHR-O,IJ;HOBH6paTOp!i c JI:mrn:en 3a.n;eplKKH B u;eIIH o6paTHOH CBJI-

3H [ lj BHIIOJIHeHJ:I Ha MHRpOCXeMax D4 - D11. fuXO,n;I-!He CHrHaJlll B 

ypOBHfIX NIM IIOCTyIIaIOT Ha pa3'bCMH nepe,IJ;HeH naHe~ 6JIORa. Ta.R 

lite' RaR H B rrpe~,DY!!U1X 6JIORaX' OCHOBHOH oco6eHHOCT:OIO cxeMH 

JIBJ!JieTCR BHCORaR CTa6~HOCT:O BpeMeI-rn BH.II;eplKKH, 'ITO oco6eHHO 

BalKHO ~ IlOCJie,DYICfl1ero rrpHMeHeHHR 9THX BHXO,IUruX CHrHaJIOB B 

annapa.Type rrapHoro crreRTpoMeTpa. MmIHMan:onM ~TefilHOCT:o Bxo­

.n;HHX CHrHa.JI.OB - 4 HC • .Il.mtTeJI:OHOCT:O BHXO,IUruX c11:rHaJIOB YCTaHaB­

~lla.eTCR nepeM!:l'IRaMH Ha ~mm: 3~epJKKH JI30I B rrpe.n;eJiax 3-24 He. 

3'3..a;epi1m.a rrpoxoJK,D;emm CHrHa.JIOB c Bxo.n;a Ha BHXO.II; COCTaB.IDieT 

- I2 HC. 

5. I2-Ra.HaJil>HB.JI cxeMa CTpo6-COB:rra,neHRit c BHXO,WIHMH 

CHrHa.Jia.MH B ypOBHRX TTL H 06!1WM Ra.HaJIOM 3arrpeTa 

ITpHHLUITlHa.JU,HM cxeMa. 6JioRa rrpHBe.n;eHa w: pHc.7. 

I\a.K H pa.Hee' rrepexo.n;r-IHRH ypOBHe:lt NIM-ECL BHIIOJIHeHH Ha MID(­

pocxeMax I\500JIITII5 H .a;HO,n;I-!HX CMeCTHTeJIJDC. C:x:eMH rrporrycKa.lil'IJi 

~ BXO,IUruX CTp06HPYKlllRX HMITyJI:oCOB H Clf.\Ha.JIOB 3arrpeTa BHIIOJI-

HeHH Ha MIDtpocxer'1a.X D2. D10, D15. 0,IJ;HOBH6pa.TOPH BpeMeHHord 
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qiopMHpOBa.l:!RR: BHIIOJIHeH!i Ha .n;K@JepeHIJ;mWD;H!iX npHeMHHRa.X 

K500JIIIII5 [I] • B cxeMe npHMeHeH!l (nocJie O.IJ;HOB:H6pa.TopoB) ne­

pexo,n:HHKE: YPOBHea ECL-TTL(K500IlYI25). ~epea 6y'1>epHHe cxeMl:l 

DB, D I3, DIS (cepIDI KI3I) CHrHaJlll B YPOBH.IIX TTL IIOCTyIIa.IDT 

Ha BHXO.IJ;Hoa MHOrOKOHTBKT.HWi pa3'beM .D;1lH IIOCJie,DY!lllero coe,ltlDfe­

HIDI c ,ItBOH~ CtieT'tllma.MK ( POLON'40I). ~ ,Jt1IHTem.­

HOCT:O BXO.a;H!iX CHrHa.JIOB - 5 HC • .IlJI!!TeJn.HOCT:O BHXO~ CHI'H8JIOB 

MOlKeT 6HT:O YCTa.HOBJieHB. B rrpe,n;eJia.X IOD-IOOO HC. IlP:HMeHeH!l MHI<­

pocxeMH cep:mr K500 H KI3I. 

HmKe OIIHCHBalOTCH 6JIOK1!I 9JieKTPOHHKH,rrpHMeHeHHHe B lU>YI'KX Y3~ 

Jia.X (KpoMe rrapHoro cneKTpoMeTpa) WH3:1'Necxoa yCTaHOBK1!I no :e:ay­

'l0HHa:> peax~ qx,TopolK,JteHH.FI, Ta.KHX,KaK_. HettTpoHH!:rl!: H Ma.I'HHTHlltt 

cneKTpOMeTp!l H T.,D;., a Tarotte 6JIOK1!I, HCIIOJI.D30BB.HHHe B Ra'llecTBe 

Yilpa.BJ!RIOOllDC H BCIIOMoraTem.HHX. 

I. CMeCHTem.-pasBeTBHTeJI.D 6HcTpHx JIO!'Ht1ecKHX CHrHaJIOB 

IIp~HaR cxeMa. 6JioKa rrpHBe,n;eHa Ha p:e:c.8. 

li7IoK COCTOHT H3 :G - 3 . BXO,D;OBHX JIOI'H'lleCKHX CMeCHTeJiel H 

O,IJ;Horo 4-BXO.II;OBoro • KaJK,IO:ltt BHXO,D; CMeCHTeJiett pa3BeTBJJ.fieTCR: 

Ha ,D;Ba ( CM. aHB.JIOI'lr'llH!ltt MOK B pa6oTe [ 2] ) • B Ra ":JeCTBe nepe-

' XO,nHHKOB ypoBHeit HCilOJI.DSOBaHH .D;H@Jepem~aJII>H!le IIp.111'.eMHHKH 

K500JIITII5 C o6~ett peryJIHpoBKOit nopora H ,D;HO,IUrue CM9CTBT~ 

ypoBHett. One~ JIOr1!I'llecKoro CYMMHPOBa.H.111'.R ocy~eCTBJIHeTcH Ha 

MmtpocxeMe D 4. Kallt.II;llf! Bl:lXO,D; KO To po« IIO,D;COe,D;HHeH K 9JieMeHTaM 

;ia.aBeTBHTeJIH. Ha Bcex BHXO,nax pa3B0TBHTeJiel YCTa.HOBJieHH C06pa.H­

.me Ha I1B.JRX TpaH3.111'.CTOpoB CTaH,D;apTHHe nepeXO,ItHHKH ypoBHett 

ECL - NIM • 
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B 6JIOK8 rrpHM8H8HH MHRpoCX8MH c8pHH K500. Mmuni.ia.JlbHM .wm­
T8JlbHOcTb BXO.n;HHX CHI'HaJIOB - 3 He. lVla.KcHMaJl.bHaJI cyMMipHM sa.­

,I1;8plltRB. rrpoxolK,Il;8IDm Ciil'HaJIB. cocTa.BJI.R:8T IO He. MOK Bl:ffi'.OJllleH 

B KOHCTPYKTHB8 KAMAK 8,D;KHK'!Hoft lllHprom. 

2. I6-Ka.HaJ11,HaJI cxeMa. CTpo6-co~eiml1 c perxcTpOM 

rra.MSITPI H yrrpa.BJ.IeHKeM no Ma.rHCTpaJIK KAMAK 

IlpKHUWIKa.JlbHBR cxeMa. 6JioKa rrpKBe,IJ;eHa Ha pHc.9. 

KaK H B rrpe~,IJ;Yllll'IX 6JIOKaX, Ha Bcex BXO.n;ax .n;a.HHoro 6Jio!'..a ycTa7 

HOBJ10HH ,D;K@lep8H~e rrpHeMHKKK K500JilIII5 co CM01111lmtIDv1H 

,Il;KO,IJ;a.MH, KOTOpHe o6pasyDT ll8pexo,ItHl'l'.KK ypoBHett NIM-ECL c BOS­

MOlKHOCTbD o6mett peryJIHpoBRH rropora rrpoxolK,Il;eHH.R: BXO,ItHI:llC HMIIyJll.· 

COB [3] • 3To Y.Il:06HO lWi ajJIJ8KTKBHOtt P8I'HCT~ Bxo.ItHHX Cm'­

HaJIOB c cymeCTBeHHO HHSKOtt a.MIIJIKTY,IJ;Ott (HaIIpKMep,HIDKe, 'l'.8M 

-0,5 B_BCJI8.n;CTBH8 saTYXa.HHR B Ra6eJI8). 

3JieMeHTH CTpo6KpoBaHH.R: BHIIOJllle.HH Ha MHKpocxeMaX n3, D3, D4, 

D4 (K500JIMIOI). 3anoMHHaHKe peayJll.TaTa coB~eHJrllt ocymecTBJ.!Jl­

eTca B TpHrrepax 6HCTpott IIa.MSITH D5- D8 H D5- D8 (K500TMI30)~ 

c KX BIDCO,Il;OB, -.:repe3 rrepexo~ YPOBH8ft ECL- TTL - D9, D9, nIQ 

DID (K500ITYI25) H 6y<Pepmie M0M0HTH. DI!, DI!, DI2, DI2 

(KI55JIA8) , HH4>o~ C 8Jl0M0HTOB II8MJiTH (rrpH COOTBe'l'r.TBYDil0Mo 

CHrHaJie 'l'.'1'8HIDI) IIOCTyrraeT ~ Ma.rPICTpaJl.b KA.MAK. 

MOK CO,Il;BJ;»ltKT 0611(yD CX0MY CYMMHPOBB.HRII·CHrHaJIOB,rrpome.lllllHX 

CTpo6Hpo:sa.HHe ( I6"HJM") , CBl'Ha.11 KOTOpo! BYBO~'l'CJI Ha 98JQll)I> na ... 

HeJll> 6.loKS. B Y.POBHJIX NIM.OH HM90T Ta.I<llt8 BOSMODOO'l'l> BH8~~ · 

6HcTporo c6poca rra.MSITH (m:o.n; "CEPOC" Ha nepe,IJ;Hett rra.HeJIH). Ho 

CHrHaJiy I6 "HJM" IIPOHCXO,Il;KT YCTaHOBKa 1PHrr8pi sarrpoca L AM 

R 

I 

B 0,IJ;HHHlllioe COCTOaHHe. 

0cHOBHH8 ~YHK~ H KOMaH.n;H KAMAK: 

I.NA(O)F(O) - ~TeHHe perHcTpa .Il:a.HHIDC c I no I6 KaHaJI (R1-R16) 

X•1;Q•1. 

2.NA(O)F(2) - -.:rTeHHe H c6poc p8rHcTpa .Il:aHH!:lX c I rro I6 KaHaJI 

(R1-R16) X•1;Q•1. 

3.NA(O)F(8) - npoBepRa COCTOHHHa HCTO'l'.HP!Ka sarrpoCOB :..LAM 

X•1 ;Q.L. 

4.NA(O)F{10)- c6poc TpHrrepa LAM 
X•1 ;Q.O. 

5.NA(O)F(24)- 6JIOKHpOBKa cHrHB.Jta sarrpoca LAM 
X•1; Q•O. 

6.NA(O)F(26)- pas6JIOKHpoBKa CHI'HaJia sarrpoca LAM 

CHrHaJIH z H G YCTa.HaB.mrnam p8rl!CTp ITaMaTH B "0" COCTOaHHe. 

M.mn!MaJu,Haa ,Il;JlliT0JlbHOCTb p8rHCTPHPY8MHX CHI'HaJ10B H CTpo6HpyD­

m8ro HMIIyJlbca cocTa.BJI.R:8T · 5 He. Bp8MII rr8p8KpHTM HMnyJlbcoB 

rrpH COBIIa,IJ;8HID:[ - 3 He. B 6JIOK8 MCITOJlb30BaHH (B 6HCTpott -.:racTH) 

MID<pocx8Ml:l C8pHH K500 HaHOC8KyH,IJ;Horo ,IJ;HarrasoHa. MOK Bl:ffi'.OJ1H8H 

B KOHCTPYKTHB8 KAMAI\ 8,Il;KHH'l'.HOtt IUHpHHH. 
l 

3. MO,IJ;yJl.b YIIPaBJI8HHa H qiopMHpOBa.HIDI "TpHrr8pHHx" CPirHaJIOB 

(MY <liTC) 

,Uamn,itt MO,IJ;YJlb 6HJI paspa60TaH lWi P8lil8IDm Sa,IJ;a'l'. 4x>PMHPOBaHM 

ynpaBJISIDIIHX cHrHaJioB ~3H'l'.8CKoro SKCII8pHM8HTa H rrpOB8,D;8HHa H8-

o6XOJtHMWC nporpaMMHIDC T9CTOB!:lX IIPOU:8,IJ;Yp. -

9 
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I 

Ilp~:bHaJI cxeMa. 6JIOKB. npHBe.n;eHa Ha pHc.ID. 

OcHOBHHe q;y~ H KOMaH,IO:l KAMAK: 

I. NA(1)P'(17);W1•0 - yCTa.HOBKa pelfGl!Ma. qlyHKUl{OHHpoBS.I-IHJi TOJlbKO 

c "TpHrrepHHM" CHrHa.JIOM nepBoro ypoBHH (pelKKM M1 ). llpH Bll't 

IIOJIHeHHH .n;aHHOft KOMaH,IU:l 6JIOKHpyeTCR npoxo~eHHe CHI'HaJia 

"CEPOC
11 

Ha Bl:lxo.n;. lloRBJieHHe "Tpm'repHoro 11 CHI'H8JIB. M1 Bll3fl-
~ 

:ea.eT ycTa.Homcy LAM H 6JioKHpyeT ero ycTa.HoBKy OT "TpHrreP-

Horo" CHrHaJJB. BTOporo YPOBHR: M2. 

2. HA(1)P(17);W1•1 - YCTa.HOBKa. pelfGl!Ma. WHKUKOHHpoBS.I-IHJi, Hc­

nom.syD!lero o6a 
11
TpHrrepHflX" CHrHB.JJa. MI H M2 (pelltHM M2). 

PaccMOTPHM BpeMeHHyro .n;HarpaMMy._,npe.n;cTaBJieHHyD Ha PHC!II. 

B ;a.aHHOM CJiy'Ia.6 Ha BXO.n; 6JIOKa BCer.n;a. IIOCTY11B.6T "TpHrrepm• 

CHI'HSJl 'M1 • llpl! OTCYTCTBHH m.mym.ca M2 B T6'?6HR~ 300 HC 

(sTo Bpewi: Bl:l6HpaeTCR HS YCJIOmtlt 8KCIIepHMeHTa) IIOCJie IIORBJie­

mm CHl'Ha.Jla M1 , BOSHHKaeT CHrHa.JI 11CEPOC" ( B ypommx NIM H TTL)~ 

llpoxollt,D;emrn CHI'HaJia sanpoca LAM OT 11TpHrrepHoro 11 CHrHaJia M1 

6JIOKHpyeTCR. llpH Ilom3Jlemm: CHI'HaJia M2 B Te'?eHHe BpeMeHH -

- 300 HC, npoxo~eHile CHrHB.JJa. "CEPOC 11 6Jioxe:pyeTCR H 11 TpHrreP­

mdt" cHI'HaJI M2 reHepHpyeT cHrHa.JI sanpoca. 

CHrHa.JI 
11
BOPOT" ( 11 GATE 11

) 6Jioxe:pyeTCR npH ~OM noRBJlemm: 

CHl'Ha.Jla sa.llpoca LAM H B Te'?e.HHe -.. 300 HC ( Bpewi: Ol!GWUillff II<>JI­

BJiemm 11 TpHrrepHoro11 CHI'HaJJB. M2 ) • 

3. NA(1 )P'(1) - qTaHHe HHq>op~ 06 YCTaHOBJieHHOM peJKHMe c 

pt:I'HCTpa ynpaBJieHHR: R1;,.o pel!mM M1 ' R1·1- Pel!UIM M2. 

4. NA(O)P(8) - npoBepxa -aanpoca LAM. 

X•1;Q.L. 

IO 

I 
I 
I 
I 

,. 

I 
I, 

I 

-- ~---

5.fA(O)P(tO) - c6poc Tpm'repa LAM. 
6.NA(O)P'(26) - itas6Jioxe:poBKa LAM llI GAU 

7 .NA(O)P(24) - 6JIOMpOBKa LAM llI "GATB11 • 

B.NA(O)P(25)81 - n;porpe.MMHBJI HMlilTalnJJ{ 11Tpm'r8PHOI'OwCKrH8Jla 

111 • CHrHa.JI HMeeT :emco.n; Ha nepe.n;HDll Ira.Hem. B ypo:ewa Rn1 c 
pecyJIHpyeMoft MHTeJII.HOCTl>I> llI 88,Itepmcoft. 

9. HA(O)P(9)82 - tiporpa.MMHWt c6poc MO.n;yJIR c BHXO.D;OM Ha nepei .. 

Hl>I> Ira.Hem,· c peryJIHpyeMoft A1IJIITeJU.HOCTLI> llI 88,Itepmtoft. 

IO. NJ.(1 )1'(24)S1 - llporpe.MMHBJI 6JIOKHpOBKa - HMeeT BHXO.n; Ha. ne­

pe.IJ:Hllll Ira.Hem, c peryJIHpyeMoft MHT6Jll.HOCTl>I> H 88,Itepmcoft 

(B ypoBWDC ND1 ) • 

II.JA(0)1'(27)S1 - nporpaMMHaR ycTaHOBKa CHI'HB.JJB. sanpoca LAM. 

Bee KOMaHJtll KAMAK , KpoMe NA(O)P(B)-X..1;Q. J, conpoBoa­

.n;al>TCR CHI'H8JJaMH X..1; Q.1 • 

- E.1.toK MY ~TC BlmOJIHeH B KOHCTPYK'l'HBe KAMAK 6.n;l!HH'?H01.l IIIHPK­

HH. B 6Jioxe npHMeHeHH MHKpocxeMH ~epm1 K500 :e: KI55. 

4. 16-RaHa.JI&HHI KOMMy'raTOp 6UCTpYX Jiornecimx CHrHa.JI?B 

llp~ cxeMa ;a.aHHoro MO.n;yJJ.11 npHBe.n;eHa Ha pHc.I2. 

KoMMyTa.TOP BliIIOJIHeH Ha MHRpocxeMaX K500-'mI64 (OCHOBH.aH lla.CTLh 

PaCCMOTpHM paOOTY 6JIOKa :e: BlmOJIHeHHe HM OCHOBHllX q;y~ H 

KO~ KAMAK. 

I.NA(1)P(17);w1.1 YCTaHOBKa pelll!M!l .n;o6a.BJtemm e~ K HOMe-

X.1 ;Q.1. py paHee ycTaaoBJieHHoro KOMMyTHpyeMOro KaHa.­

.118. (mntpeMeHTmdt pea:HM). 

CJll'BIUI co BXO.n;a "+~" IlpOXOJtKT, qepes cxew IIPOIIYCKaHHR, Ha 

BXOJt "+I" J0'1'8B0l901D!Ol'O ·C118'l"ll11Ka D17'(KI5~E7). 

II 



2.NA(1)F(17); - yCTa.HOBRB. pelltHMS. rrporpaMMHoro BH6opa. HOMepa. 

w1.o KOMMYTHpyeMoro KaHaJia. H 6JIOKKpoBKa npoxOJKJJ;e+ 

X•1;Q.1. HIDI CHI'H.aJJa CO BXOM "+I". 

3. NA(O)F(16) - yCTa.HOBKa HOMepa. ROMMYTHpyeMoro RB.H.aJJa no ll!H-

X.1;Q.1. HaM W1-W16 npH pa.Hee YCTaHOBJleHHOM peJKHMe npo­

rpa.MMHoro BH6opa.. 

4. NA(1)F(1) - '!TeHHe c perHCTpa. ynpa.BJteHIDI pelltHM8.MH: 

x.1; Q-1 rip:e: R1 .1 - pelltHM mmpeMeHTH.lift ("+I"), 

npH R1·0 - pelltHM nporpa.MMHoro BH6opa.. 

5. NA(O)F(O) - ti:TeHHe no IIll!HaM R1-R4 HOMepa. ycTaHOBJieHHoro 

X•1;Q.1 KaHa.JJB.. 

6. NA(O)F(9) - c6poc C'lleTti:HI<A ycTruIOBKK HOMepa. KB.HaJIOB. 
X•1;Q.1. 

7. NA(O)F(25) - npoBepRB. (nporpa.MMHB.11) pa.60Tli KOMMYTaTopa. B 

X•1;Q•1. peJ1WMe "+I". 

~e].llltRB. npoxoli':,IteHWI KOMMYTHPYeMoro cHrHaJJ.a co BXOM Ha 

o6d BHXO,II; COCTaBJIReT .. I5 HC. B 6.noxe JipHMeHeHli MHRpocxew 

cepd K500 H KI55. MOK BmIOJIHeH B KOHCTpyitTHBe KAMAK e,D;RHH'll­

HOI lllHPHHH. 

5. HHTe.rpa.Top-HHTeHcHMeTp B CTWl)tapTe KAMAK MS1 MOHltTOpHpo­

BaHWI JJY'llKS. CHHXpoTpoHa 

Onpe,I1;eJ1eHJ1e noJ1Horo IlOTORB. SHeprHH B n:y11Ke CHHXpoTpoHa CBO­

,n:HTCR: K HSMepeHHD cyMMapHoro sapll,Wl, COS,n;aHHOro B HOHlt~OH­

HHX Ka.Mepax. B rrpe,It.118.raeMo:a rH6plil,D;Hol~cxeMe HHTerpaTopa. TORS. 

(cM.IlPmmmmaJWIYD cxe.My Ha pzc.I3) OCHOBHan 118.C'n pe8Jllt80B8.-

I2 

I 

I 

" 
\ 

. 

Ha Ha noJiynpoBO,Il;HHKOBHX np:e:6opax)a HCnOJlb30Ba.HHe CTa.H,D;apTHOro 

HMn:yJlbcHoro Tpa.Hc\f}opMa.Topa. (r.MT) B uerur 6J1orumr-reHepaTopa Ha 

JiaMIIe 6JKI1E IlOSBOJlfieT IIOJIHOCTblO pell!HTb sa,n;a-qy qiopMHpOBa.HH.1! H 

ycHJleHIDI HMIJ1.71bCOB, HCKJl[O'qHTb BHCOKOBOJlbTH!:lil HCTO'!HHK IIHTaHIDI. 

IlpH 3TOM. OCHOBHHe ,Il;OCTOHHCTBa HHTerpaTopa,nocTpOeHHoro no cxe, 

Me nepesapJU(KK eMKOCTH B ceTol!Hott ueIIH 6J10KHttr-reHepaTopa. 1 ocTa­

urcH 6es HSMeHe~. 

}l..nf! pacll!HpeHIDI B03MOlKHOCTel ,Il;aHHOro npH6opa. H npeBpamemm 

ero B WJHKUHOHaJlliHo-saBeprneHHID! 6.noK, OH ,Il;OIIOJIHeH qiopMHpOBa.Te­

JleM BHXO.$IHX CHI'HaJIOB H 8-pa.3pH,Il;HHM ,Il;6CHTH'lllli:M C'll6T'iHKOM B 

CTa.H,ItapTe KAMAK [5] • EJlox BHIIOJIHeH B KOHCTPYKTHBe KAMAK )tBOit­

Hott lIIKPlU!H. 

OcHOBHHe qiyHK~ H KO~ KAMAK: 

I. NA(O)F(O)-'llTeHHe KOJIK'lleCTB8. m.myJlbCOB OT HHTerpa.Topa c ,Il;e-

X.1 ;Qi.1 Ka,II; I-4 C'll0T'llll<8. no nmHa.M RI - RIG, 

2.NA(1)F(O)- .'!TeHHe KOJIH'lleCTBa. HMIJyJlbCOB OT HHTerpaTopa c ,Il;e-

X•1;Q.1. Ka.II: 5-8 cti:eT'llHRB. IIO.IDHHaM RI - RI6, 

3.NA(O)F(2)- 'qjTeHHe H c6poc ,Il;0Ka,II; I-4 

x.1;Q.1. · no lllHH8.M RI- RI6, 
J 

4.NA(1)F(2)- qTeHHe H c6poc ,Il;0Ka,II; 5-8 

X-1 ;Q-1. no IUll1HaM R1-R16, 

5.NA(O)F(S)- npoBepRB. COCTo.<niWI TpHrrepa LAM, 
X•1;Q.L. (L ycTaHaBJIHBaeTcH npH nepenoJIHelilnr cti:eTtJ:HRB.), 

6.NA(O, 1 )~(9)Jd6poc cti:eTti:HI<A H TpHrrepa LAM·, 
x.1 ;Q.o. 

7.N.A.(0,1)1'(1.0)'d6poc TpHrrepa LAM, 
X•1_;Q•O. . 
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8. NJ.(O)F(25) - TeCT KHTerpa.Topa. (IIO,ItKJIIO'I0HH0 KaJm6poBO'llllOI 

x.1 ;Q.1. eMKOCTH) 

IIOJIHWI ~ cocToronm C'leT"<mKa ocymecTBJIHeTCJI Ha nepe .. 

,wieit IIa.HeJ!H ~pOBHMH llOJIYIIpoBOWll!KOBiilMR ~TOpa.MK. 

)XHana3oH H3MepJieMoro 3a~ B mi:Terpa.Tope-HHTeHC:l!MeTpe: 

Ha'laJll,HBJl.~BCTBHTeJlbHOCTh IIpH6opa. COCTaBJIReT 0,05 • 10-I~ K 

a MaKCHM8JIDHOe 3Ha'l0HH0 - 5 • rn-8 K 

B 38.KJIIJ'leHHe CJie.u.yeT OTM0THT:O. 'ITO OIIHCaHHllit KOMIIJieKC 3Jl0K-. 

TpoHHol annapa.TYPH B cT~pTe KAMAK no3BOJIHJ.l yHHqmUKpOBaTh 

MHOI'He y3Jlli qiK3H'l0CKOI ycTaHOBKH, 3Ha'IHT0JlhHO IIOBHCHJIH ypoBem. 

e~ aBTOMa.TH3~ IIO Cpa.BH0HHBl c paHee cymecTBOBalllllel, y.ny'IIIJ1lIJJ. 

ocHOBHHe napa.MeTpH (BpeMeHHHe, TO'llllOCT:o pery.mtpoBOK HT.~.) 

J{JmTeJI:o.H.aJI SKCIIJiyaTaI.\l'fR (60Jiee 1200 'I ) B YCJIOBMX IIpoBe~e­

HWI !}_m3:r.rqecxoro 9KCll0p1!M0HTa Ha YCKOpl'ITeJie ll0Ka38,1.l,a BllCORyE 

~elKHOCTh ~oro KOMJ1Jl0Kca 9Jl0KTpoHHol allrra.pairypH. 
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IIO,Il,TMCH K PHCYHKAM 

PRc.I <I>yHKIJ;HOHaJU.HM 6JIOK-cxeMa napi:oro (PS - JO ) cneKTpoMeT­

pa: JJ.<I> - ,nHCKpKMIDIB.TOp-~pMKpOBB.TSJU,, 3 - JilIHH.F! 3~epllt­

KH, CTC<I> - 6JioK cTpo6-coBn:a,n:em c ~pMHpoBaHKeM no ~­

TSJl.I>HOCTK BliXO.ItHoro cHrHaJia., CTC TTJI - 6JIOK cTpo6-coBna­

.n;em c BliXO.nHHMH cuHa:JI.8.MK B ypoBHJIX TTJI 

PRc.2 <IlyHKIJ;HOHa.JU,HBJ1 6JIOK-cxeMa HettTpoHHoro cneKTpoMeTpa: 

A- aHTKcqeT'!HKK, I - CW/IBT~oHHlie cqeT'!KKK, CTCB -

- BOCbMKK8.HB.Jll>Ha.R: cxeMa CTpo6-COBII~em, .ll.<I> - ,nHCKPl'IMK­

HaTOP-!l><>PMHpoBa.TeJIE.,P - pa3BeTBKTe;m, CTCI6 - I6-KaHaJID­

HaJI cxeMa CTpoO-coBna,n;em c BIDCO,IJ;OM Ha MarHCTpa.JU, KAMAI< 
Pzc.3 lliecTHKaIIaJIDHaJI .ItBYXBxo,n;oBBR cxeMa coBna,n;em c BpeMeHHHM 

qiopMK~OBaHHeM BliXO,I(Hl:lX CKrHB.JIOB c KCIIOJU,30BaHKeM JIHHKK 

3a,n;eplltKH JI3JI K o6IqKM KB.HaJJ.OM 3anpeTa: nI - D4 -

K500]IlIIb, D5 - DIO - K500J1M05 

PRc.4 ~eTHpeXKaHaJIDHHtt 6JIOK BpeMeHHoro ¢opMHpOBa.HIDI co cTa6KJU, 

HHM BpeMeHeM BH,n;eplR'.KK, pa3BeTBJie:imeM Ha 3 BIDCO,n;a. KaJK,Itoro 

KaHaJia H o6JqKM KaHaJIOM 3anpeTa: DI • D 2. D 4 - D 9 -

K500JJMI05, D3 - K500JIEI06 

PRc.5 1C,n;BoeHl!lih pa.3BSTBKTeJl.I> JIOrH'!eCKHX cKrHaJIOB Ha 6 HB.IlpaB-· 

Jiem c KaHa.JIOM aanpeTa: DI, D5 - K500]]IIOM, D4, DJ, 

D 6 - D 8 - K500JIMI05M 

PRc.6 8-KaHaJl.I>HaJI cxeMa cTpo6-6oBn:a,n:em c ¢op11mpoBaHKeM no 

~T6Jl.I>HOCTH BliXO,ItH!iDC CHrHaJIOB c HCIIOJib30eruµteM mnnm 

~epl!OOI JI30I III 06l!IIIIM KaHaJIOM 3anpeTa: D1 - D) -

- K500JIIIII5, D 4 ·- D II - K500J1MI05 

22 

PHc.7 12-KaHaJlhHa~ cxeMa CTpo6-COBrra,n;eHHn c BliXO.ItHHMli CHrHana-

. Mli B ypoBHJIX TTJI li 06111HM KaHa.JlOM 3arrpeTa: DI, D3, D9, 

D II, DI4, DI6 - K500]IllI5t,;, D2, D6, D7, DIO, DI5 -

- K50CJIEI06fv1, D4 - K500IIYI25, D5 - l\500JIJII IOM, DB , 

DI3, DIG - KI3IJIA3 

PRc.h CMec11TeJin-pa3BeTBHTeJih 6HcTpHx Jior11qecKHx c11rHanoB: 

DI - D3 - K500JlllII5f11, D4 - K500JIEI06M, D5 - D7 -

- K500JIMIOI 

PRc.9 16-KaHaJihHaJI cxeMa cTpo6-coBrra,n;eHHn c per11cTpOM rrB.MJITH 

li yrrpa.BJieHHeM no MarHCTpaJIH KAMAK: DI ,D2, D26( DI! D2'' 

D26 I ) - K500]Illl5M. D3. D4 ( D3 I • D4' ) - K500JJMIOI. 

D5 - D8(D5'- D8') - K500TMI30, D9, DlO, ( D9 1 ,Dl0 1
), 

D30 - K50011YI25, Dil, Dl2, ( Dll', Dl2' )- KI55JIAB , 

DI3 , D2I - KI55JIA2, DI4, Dl5, DI?, Dlo, D20 - KI55JIA3 

Dl6, D23 - KI55JIA4, DI~ - KI5filU].4, D22 - KI55JIA8, 

D24 - KI55Tiv~. D7 - K500JIJIIIOM, D25 - K500IIYI24, 

D3I, ( D3I ) , D2b - K500JIMI091\l 

P1rn. TO r.lo,IJYJih ynpaBJieIDUI 11 qiopMHpOBaHIDI "TpHrrepH!iX" cHrHanoB 

(MY il>TC): Dl - KI55ItUl.3, D2, D4, DI2, DI4 - KI55JIHI, 

D3, DIO, DII, DI8 - KI55JIA4, D5 - KI44JIA3, D6 - Do, 

D24 - KI55JIJII, D9 - KI55JIEI, Dl3 - KI55JillI, DI5 -

- KI55JIAI, DI6 - KI55JIA8, DI? - KI55TTli2, DI9 -

- K500IIYI25, D20 - D22, D27, D28, D3l, D32 -

- K500JJMI02, D23, D33 - K500IIYI25, D25 - K500JIMI09, 

D26, D29 .. I\500JIMI05, D34 - KI55JIA6, 
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hie.II BpeMeHHM .u;Karpa.MMB. WN ~TC 

PHc.12 16-KaHaJll>Hi:ltt KOMMYTaTop 6HCTPf:lX ~ol.'H'lecKHx C:IIT'~OB: 

DI, D4, DIO, DI6 - KI55JIHI, D2 - KI55M,U4, D3, D6 - . 

- KI55JIA4, D5, DI3 - KI55JIA3, D7, D9 - KI55JIJII, 

DII - KI55JIAI, DI2, DIS - KI55JIA8, DI4 - KI55Th!2, 

DI5 - KI55HE'7, DI? - K~55JIPI, DI9 - K500IIYI24 , 

D20 - D22 - K500M,UI64· 

PHc.13 llHTerpaTop-IDITeHcPIMeTp B CTB.H,IJ;apTe KAMAK ,I(J1R MOHHTOPH­

po:BB.HHR nyima. CID!XPOTpoHa: DI - KI55JUJ.3 ' D 2 - D 6 -

- KI55JIA6, D 7 - K500IIYI24 
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