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I. Pa6oTa YCKOpHT8AH M Hay~aJ.: rrporpaMMa. 

B I KBapTaJI8 I983 r. CHHXpoqJa_~.OTpOH 011.ffi1 pa60TaJI I368 'tl. 
Ha ~8H'tl8CKHe HCCne~OBaH}Ifl M COB8plli€HCTBOBaHH8 YCKOpHTeAH HCITOJin-
80BaHO I259 'tl.(92,0 %), B TOM 'tlHCJie : Ha wnsH'tlecKHH aKcrrepr~~eHT-
1037 'tl.(75,8 %), Ha COB8plli8HCTBOBaHY8 CHCT8M YCKOpllT8nH M ~OpMMpO
BaHMe ay'tlKOB - 222 'tl. (I6, 2 · %) • TeXI:.oJiorM'tlecKaJI rro;~roTOBRa saHHJia 
56 'tl. (4,I %) , ITOTepM Bp8M8Hll M3-3a I.pOCT08B o6opy,IJ;oBaiDI.H COCTa.BHJlli 

53 'tJ. ( 3 ' 9 % ) • 

p 
d. 

3He · 2 

HHT8HCHBHOCT:b H,IJ;ep B 1-IlVIITYJinCe cpe,il;H.H.H ll Ma.RCIDJia.JlnHa.H 
Jti ,rvrwre JinHO CTn pa6o 'I 1I B 'tlacax. 

I,8.Io12 3,s.r6I2 38I 

o,9.Io12 r,2.ro12 352 

I,I.ro10 2,o.rol0 635 

YlliTeHCitillHOCTn ycrropeHHHX rrpoTcHOB n .n:eliTpoHOB 6HJia orpaHM'tleHa 
ao BepXHeMy ypomno ncxo,IC.H ns yc)IOBM:Ji PMlla.IU10HHoli o6cTaHomm. 

Koa~eHT MCITOJib30BaHYLH YCKCpMT8JIR AJIR ~3H'tl8CKMX 3KCITepM
M8HTOB K = 2,6. 

CpeAH:rt:lli BaKyyM B Ka.Mepe ycrrop:v:TeJIR I, 7 .ro-6Top. 

B I-M KBapTaJie I983 ro,n;a Ha CIHXJ<~ciJa80TpOHe OHJIM BhriTOJIH8Hhi 
a~cnepMMeHTbi no nsy'tleHHIO q)parrvTeHTa.I.J.E:VI 4Ie2 ,B p , d n rrepesapH.IJ;Re 
3He2 B 3H1, a6COJUOTHH8 M3M8p8HitiR yrJ. OBOH 3a.BI1CMMOCTM rrepe sap~H. 
ilpOB8A8Hbi MCCJI8.IJ:OBaHitiR BHCOKOMMIIYJinCHHX CIT8KTpOB BTOpll'tlHHX 'tlaCT~ 
B d -JI)~po B3aMM0~8HCTBMX, ITOMCKY ::~i_DeRTOB rrpmv1oro Bbi011Ba.HIDI 
ITpOTOEru~ TR%8JIHX ~parMeHTOB M3 J!A8}H1IX r~eHeM, ITOMCKY a.HaMaJIOHOB. 
HsMepeHH ce'tleHMR poJI\Il;eHMR --rf.~-, K :t Me so HOB npn B3a.Mrvio,n;elicTBMM 

--- ~ 

penHTI1BHCTCKMX Mep c MVIlileH.FIMM :as _g_, Cu. , pg· rrp:vr pasHHX nMITYJinca.x 
BTOpll~~hiX 'tlaCTitlU l1 ,n;p. 

llpoBe.n:eHa HaJia.AKa arrrrapaTypH Ea ycTa.HOBRax m1CK, CHO, ~OTOH, 

B1IITOJIH8Hbi 8aiTJiaHMpOBaHHbi8 M8TO~M'tl8CPH8 M p~IOOHOJIOPM'tl8CKM8 

3KCIT8pllM8HTbi. 
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Ha 2M nporraHoBo~i n Irvr .1:\li,n;:twBo,.i!Opo,n;Ho:fi rrysbip:bROBbiX RaMepax 

B IIY1.IRaX p , d. , ~8 UOJIY1.I8HO OOJI88 ~00 TbiC. g:oTorpagmil. 

BpeMH Ha C1IHxpo¢asoT:poHe ,Il;JI.fi npoB8;~emm nccJie,IJ,oBaJIVIM n MeTo

,Il,1ii1.IecK1IX paooT ObiJIO II.P8.IJ;OCTaBJieHo 20 rroJr:ssoBaTeJ:rmvr. 

2. YcKOP8HHe H,:u;ep-~e2· 

B cp8BpaJI8 1983 r. Ha ycRo~:v.rTeJJe c5hiJU1 BIT8pBLI8 ycKop8H1I H.IJ;pa 
3

J:I8 2• I1p8,Il,JI01K8Hl18 00 YCKOIJ8IDI1I ~82 C)3;8JiaHO B KOHU8 1982 r. 11 8TO 

IIOTp800BaJIO OhiCTporo p8III8IDI.fi Hei\OTOfbiX llpOOJI8M, BOSIDIKaromHX Ha 

MHJK8KTOpe JIY-20 np:H pae50T8 C ~e. BhCOKafi CTOMMOCT:O MSOTOUa no•rpe

OOBaJia II8p8,T~8JIK1I CHCT8lVIbi Hanyc:Ka rasa B MCT01IH1IK. C U8JI:bl0 JM8H:biii8H1I.fi 

paCXO,J~a rasa OhiJl npHM8H8H JiirviiTYJI:bCHbiM HanycK 8ro B paspH,Il,Hyro Ra.M8py 

.IJ;YOIIJiaSMOT.POHa 1!8p8S 8JI8RTpOMarHVITHhl}I RJiailaH. B OIITHMaJI:bHOM p8JIUtllV18 

paOOThi pac.xo,:u; COCTaBMJl " 0,15 CM
3 

/:vnv.rr. IIpM ,II;JiltlT8JI:OHOCT1I ra30BOrO 

IIOTORa v400 MC8K. Cos,n;aHJi18 B ,n;aJI:bH8flDli8M KOMIIaRTHOrO raSOBOrO 

ITOTORa ~~Jil1T8JI:bHOCT:010 10+50 MC8R IIOSEOJIHT cym8CTB8HHO YM8H:blllJiiT:b 

pacxo.IJ; rasa. 

I18p8XO,Il, Ha HMIIYJI:bCHyro IIO,Il,a-qy reJIMJI B HCT01IHMR rrpMB8JI I\ H800-

XO,Il,MMOCTJi1 MSM8H8HM CTapOM CX8M1I 01!1ilCTI\l1 01\CH,Il,HOrO RaTO,n;a BO,IJ;O-

pO,Il,011 np11 ero pa6oT8 B MH8pTHoi1: cp8~8 M HaJIM1IMM napoB MacJia. 

llpM ycROp8HMM o(-1IaCTMU ,Il,JIJI 01IMCTKM KaTO,Il,a B RaM8py MCT01!Hl1Ra 

H8llp8phiBHO IIO,Il,a:BaJiaC:b CM8C:b r8JIJil.fi M BO,IJ,Opo,n;a B COOTHOIII8H1Ill 
4~8 : 2H = 

= IO : I, 1!TO o68Cil81IMBaJIO HOpMaJr:sHyiO paooTy RaTo.n;a. B HOBOrvr p8.'1KIDV18 

r8JillM IIO.JJ;a:BaJICJI B MCT01IHJiiR illvlliYJI:bCHC, a BO,Il,OpO,n; H8IIp8pbiBHO, IlpH1!8M 

OaJIJIOH C r8Jll18M HaJCO,D;UJIC.fi Ha BhiCOROEOJI:OTHOM T8pMMHaJI8, a C BO,IJ;O

pO,Il,OM - llpll IIOT8HUllaJI8 S8MAH. na:BJI8Ell8 BO,Il,Opo.n;a B RaM8p8 MCT01IHMRa 

~CTa.HaBJIMBaJIOC:O TaRMM, 1ITOOhi B MOM8ET IIO,Il,a1IM r8JIM.fi COOTHOIII8HM8 

c$e M2H ObiJIO np1IM8pHO IO : I. B BhiOiaHHOM p8.iYJtiM8 RaTO,Il, npopaooTaJI 

B8C:O C8a.HC 083 UOT8pll 8MMCC1iiH, 1ITO C08CII81IMJIO CTaOMJI:OHOCT:O pa60TJ:J 

lllDK8KTOpa. 

0THOIII8Hll8 ~/A = 2/3 ,D;JIH H.n;pe ~82 IIOTp860BaJIO TaK1K8 M 

COOTB8TCTBYCIDm8rO MSM8H8HMJI rrapaM8TpCB JIY-20. il:QM pa60T8 C ilpOM8-

1KYT01IHOM CT8HROM B Ha1IaJI:OHOH 1IaCT1I I8SOHaTopafil H806XO,n;MMhiM 

IIOT8HUMaJI Ha yCKOpHIOm8:fi Tpy6K8 cpopME.iK8KTOpa COCTaBMJI 460 KB. 
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Kpo:rvre TOrO, B03ID1KJia He06XO,I(HMOCT:O I ne:pecTpOHKe rpa,n;MeHTOB KBa,n;py
llOJI:OHUX JII1H3 Tpy60E ,n;pei1:wa, a TaEJ1Ce JIUH3 H :VIH~JieETOpHhiX CHCTeM 
HH~eKUMOHHoro TpaKTa. Ms-sa orpaHH~EHRH BpeMemr orrTHMru1hHhii1: :pe~ 
BCeX CHCTeM HH~eEIJ;HOHHOro EOMITJie:Kca ]Y-20 He 6HJI ,IJ;OCT:VITHJT, ~TO 

Bhi3BaJIO HeEOTOpoe Cl:llDKeiDie TOKa yCKC,peHHOrO rryg:Ka 3He 2 Ha BhiXO)J;e 
]Y-20 no cpa:sHeHMro c ycKopeHMeM 4He <>- KpoMe Taro, yMeH:omeiD:Ie 

"' YCEOpHromero Harr:piDKeHHR Ha Tpy6Ke ~OJlHH~eKTOpa rrpHBeJIO K HeKOTOpOMY 
yxy~eHMID 3t~ITTaHCa, ~TO TaK~e OKa3c~O BJIHRHHe Ha YMeHbilleHHe BhiXO,IJ;-
HOrO TOKa YCKOpeHHOrO rryg:Ka. . 

i 

MaECHMaJihHhiM TOK yc~opeHHoro ny~Ka .H,IJ;ep 3J-re2"'Ha BhiXO,n;e JIY-20 
COCTaBHJI 270 MKA ( 3,5.l0IIR,n;ep/HMn.),B 6eTaTpOHHOM pe~e 
... I, 2. IWH,n;ep/:mvm. H B KO~e YCKO:p~~HHR B KOJI:OIJ;e CHHxpo<!JasoTpOHa 
,IJ;OXO.n;HJI ~0 2.I~~~~ep/UHEJI. 

3. KOMIVIYTaTO"Q aHaJIOrOBhiX CHrH.~. 

llpH C03,IJ;aHHH a.BTOMaTH3I1:pOBaHH~X CHCTeM KOHTpOJIR I1 yrr:paBJieHUR 
rrapaMeT:paMH sJieETpo~nsn~ecEnx ycTaHJBOK ~acTo BOSHMKaiDT sa.n;a~n 

HSMepeHHR cJia6Hx cnrHaJIOB Ha ~He MHTeHCMBHhiX rroMex. B .n;orroJIHeHne 
CaMI1 KaHaJihi rre:pe.n;a'il1 CHrHa.JIOB HeM36eJKHO IlpHXO.n;HTCR :paCITOJiaraTh 
B Herroc:pe,n;CTBeHHOM 6JII130CTI1 OT MOmHhiX 8JieKTpoar:peraTOB, Ka6eJiei1: I1 
,n;:pyroro 8JieKTpOTeXHI1~eCKOrO 06opy,n;OBaHHR, EOTO:pOe B CBOID O~epe,n;b 

RBJIReTCR HCTOqHHKaMM llOMeX. Ha YCKCpMTeJibHOM KOMITJieKce CI1HxpO
Wa30T:pOHa E Ta:Koro :po.n;a sa,n;a~aM CJIE)~eT OTHecTH MsMepeHne c BhiCOKoli 
TO~HOCT:OID (He xy~e 0,1 %) aMITJII1Ty,n; Me,n;JieHHO MeHEIDmMXCfi CMrHaJIOB 
OT .n;aT~KOB TeMITe:paTyphi (aMITJIMTy,n;a CHrHaJia He rr:peBHIDaeT e.n;HHHIJ; ~B). 

B Ka~eCTBe HSMe:pHTeJI:oHoro n:p116o:pa );Jifi aTOM ueJII1 rr:pe.n;rroJiaraeTcR 
HCITOJib30BaT:o l2-:pa3:pR.n;HhiM aHaJIOrO-I~~pOBOll rr:peo6pa30BaTeJih (AUIT) 
HHTer:pH:pyromero THna CAM 4.06-2 (I.Jl1g~I1, BHP) c IIIecT:oiO rr:por:paMMHo
-yrr:pa:sJIReMhiMH ,n;HarrasoHaMH MSMepeH:VlH BXO.n;Horo CHrHaJia : 0, 03;0, 05 ; 
0,3 ; 0,5 ; 3,0 M 5,0 B. AUll HMeeT I130AllpOBruiHhiM OT 3eMJIH CHMMeT
pH~Hhill aHaJIOrOBhiM BXO,IJ;. 

PeiiieHHe 8Toi1: sa.n;a~ rrpe.n;rroJI~:aeT T~e cos.n;aHHe rr:peiJ;I13MOHHoro 
aHaJioroBoro KOMMYTaTo:pa H co6Jiro.n;eH:1e :pR.n;a T:pe6oBaHHM rr:pu rrpoeKTM
:pOBaHIDI Ka.HaJIOB rre:pe.n;atrn: c:arHaJIOB. OcHOBHhiMH HS HHX 6y.n;yT cJie,nyiOmMe 
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rr:paBMJibHOe BhiiTOJIHeH:vre ysJioB saseMJieHiffi KaHaJia - n:p:vr saseMJieHHOM 

.I(aT'tllil\8 8RpaH I\aHaJia H800XO.I(:v.I:MO C08.I(iiHMTh C 3a38MJI8HM8M ,n;aT'tlliKa, 

a .I(JUI I\aHaJia C raJihBaHI1'!8CI\M pa3B.fi3adHbiM ,n;aT'IMROM M 3a38MJI8HHOM 

U8llhl0 YCTpOilCTBa rrpMeMa CMrHaJIOB 8KlJ31I ITO.I(C08,I4}1H.fl8TC.H R TO'II\8 
C2J 

saseMJieHMH aToM uerr:v.r ; TpaHcrropTMp8BRa cnrHaJIOB no ~yxrrpoBo,n;HhiM 

CKpy-qeHHhiM JillHMHM, 3al\Jl10'!8HHHM B 8Kp9.H (rnar CRpyTRM He OOJI88 30 CM) ; 

8J18KTpM'I8CI\aH HerrpepbiBHOCTh 8KpaHa fl8 BC8~W I\aHaJiy rrepe,n;a'IM CllrHaJIOB. 

ilOCJI8,Il)I88 YCJIOBM8, H800XO.I(:v.I:M08 ,TI;JUI 3a.IJ.illThi RaHaJia OT HCTO'IHMROB 

ITOM8X oomero B1UJ;a, TpeoyeT Bhl.I(8Jl8HRR B ROMMyTaTOpe ,IJ;OITOJIHliT8JihHOrO 

8JI8M8HTa .I(JIH ROMMYTauw.Gi 8KpaHa. liHMe ,n;aeTC.fi OITMCaHMe :paspaoOTaHHOrO 

KOMMYTaTOpa aHaJIOrOBhiX CMrHaJIOB Ha OCHOB8 8JI8RTpOMarHMTHhiX peJie 

C repM8TM'IHbiMM MarHMToyrrpaBJIH8MhiMli IWHTal\TaiVfVI (P3C 55 A), rrpe)J;Ha3-

Ha'I8HHOrO ,IJ;JIH ROMMYTa.IJ,liM CJi1MM8Tpli'!HhX BXO.I(HhiX JIJiiHMll C 81\paHOM. 

KOMaH,TI;Oll f;"(I7)A(O) 3BM MOJKeT llO.I(RJIIO'tlliTh JIIOOOM 113 I6 BXO.I(HhiX 

KaHaJIOB K BHxo.n;y KorVIMyTaTopa, a ~yHBUMHJv1I1 F (26) (yBeJT.JI'IeHMe 

Houre:pa no,n;RJIIO'IaeMoro KaHaJia Ha e,n;liH:v.ey) H F (24) (YMeHI>rneHMe HoMepa 

Ha e,n;MHMUY) Mo~eT OhiTh o:praHMSOBaHO nocJie,n;oBaTeJII>HOe CRaHMpOBaHMe 

rro,n;RJIIO'Ia8IvThiX KaHaJIOB. Bpervm nepeRJIIO't:eHIDI KaHaJioB He npeBhlrnaeT 5 Me. 

ilOCJI8 Bhlpa60TRM sa,n;ep~RJii OT MOM8HTa ITO.I(a'IM ROM~hl Ha nepeKJIIO'I8HH8 

KaHaJia .I(JIMT8JlhHOCThiO ,.., 5 MC Oopasye'J'CH CMrHaJI J.. , ilOCTyrraiClll{MH Ha 

pas~eM nepe,n;Hefi rraHeJIM 6JIORa. Han~:e cMrHaJia ~ npoBepHeTc.H 

1\0MaH.I(Oll F (8)A(O)' a F (IO )A(O) Lp0ll3BO,n:MT copoc Tpllrrepa. 

1iT8HM8 HOMepa ilO.I(I\JIIO'Ia8MOrO I\aHaJia (1Cyll{8CTBJIH8TC.H 1\0MaH.I(OM 

F (I)A(O). CMrHaJibi z n C ycTaHaBJIMI\aiOT KaHaJI c HyJieBHM HoMepoM 

M copaChiBaiOTTpMrrep. 

EJioR BhiiTOJIHHeT cne.n;YIOIUlle KOMaii.IJ;hi c MarMcTpaJIH : 

NA(O) F(I) - 'ITeHMe ycTaHOBJIGHHoro HOMepa RaHaJia, CL =I. 

N A ( 0) F ( 8) - npoBe pRa HaJIM'IM.H cMrHaJia t. , Q = I np:v.r HaJIM'tlliM 

1.. AM sanpeTa. 

N A(O) J:' (g) - c6poc perncTpa no,n;KJTIO'IaeMoro RaHaJia, Q = 0 

N A(O) F (IO) - copoc TpMrrepa Q = 0 

N A(O) F (I7) - ycTaHOBKa HoMepa no.IJ;JmiO'IaeMoro KaHaJia,Q = I 
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/V A(O) I= (24) - yrvieH:slileHne Ha e.n;MHMIJ..Y sHa'ieH:vm ycTaHOB

JieHHoro B pen·rcTpe Hcrvrepa RaHaJia, 

NA(O) F (26) - yBeJIM'ieHne Ha e,n;MillliJ..Y sHa'ieHM ycTaHoB

JieHHoro B per:urcTpe HcMepa RaHaJia, 

Q. = 0 

Q. = 0 

IIpn BHITOJIHeHHM nepe'lli~JieHHhrx :r:oMaH.n; BhipaoaTHBaeTc.R cMrHaJI X = I. 

4. reOJ{8 3M118CKH8 M3M81J8IDIH. 

B rrepBOM RBapTaJie I983 ro;u;a OWIO I1pOB8,IJ;8HO Tpl1 UMRJia BHCORO

TO'llruX reo.n;e 3M118CRMX l13MepeHMM IW HaOJIIO.n;emno sa CTaOMJibHOCTbiO 

RYCTa penepOB. 

Pe 3YJibTaT1I MSMepeiDIM npe.n;CTaBJ~8Hbi B TaOJIID.J;8. 

N~ I.J,HRJia .UaTa N2 perre .... Oc_qJJ;KJii Ml\1 Cpe,IV1AA 
rrpoBe;u;eHMJI pa KBa,n;pa TM'ie C I\aA 

~ Te.~ ~ a..f'c. 
rrorpelilHOCTb 
l13MepeHI1M 

MI\.1 

.RHB~b I --0,04 -O,I4 
I9 r. 2 --0,05 +0,02 

3 --0,05 +0,02 = + O,OIO 

4 --0,03 -0 03 , 

IOO tteB~aJI:s I --0,03 -O,II 
I9 3 r. 2 ·-0, 04 -0 02 

' 3 --0,07 +0,09 = ± 0,005 
4 ·-0, 08 -0 II , 

IOI rvraM I -rO,OI -0 IO 
I9 r. 

, 
2 0,00 -0,02 
3 --0, II -0 02 , = + O,OIO 
4 -t-O,IO -O,OI 

B Te'ieH:vre I RBapTaJia #1\ue.. a.IVI:IJII1Ty.n;H KOJie6aHM11 perrepoB 

COCTaBI1JIM : y perrepa J~ I - 0,07 llllVI, J[~ 2 - 0,09 MM, B I18J!l:IO,I~ 
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BlJ8l'vi8H:H .FIHBap:o - (f;eBpa.JI:O M8C.FID,hJ, 

Y penepOB .N9 3 :H ]If' 4 - no 0,18 l'viM COCITB8TCTB8HHO B nepMO,I!; Bp8M8HM 

cf8B:pa.JI:O MapT. 

B :u;eJIOM B Te"Y:eHm:e ro;:a m..:n;nr·r~",u;a KOJJe6aHn:ti KYCTa penepoB 

He I1p8B1Illla8T MHT8lJB2.Jia ± 0, ~ IViM. 

I. EesHornx IO • .II. M .IlJl. OHH11, 9-959;~, .1Iy6Ha, 1976. 

2. KaraH B. Ivl. H ,Ii;p. "CMCT8M1I CB.FI3M :'13M C o6~eKTalVll1 yrrpaBJI8HVJ..FI B 

ACY TII", CoBeTCKOe pa,IJ;MO' rvi. ' I9r 18. 


