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Ee3uorux 10.n .• llynbcKu P. lO - Hl325 

CucreMa aBTOMaTH3BUIIH H3MepeHuii napaMeTpOB HHlKeKUHOHHoro 

KOMnneKca (HH>KeKTOp I ).'1acrb l 

QITI!Cb!B810TCSI 06WI!e Tpe60B8H!i51 K CliCTeMe 8BTOM8TH3flUHH U3MepeunJ1 

napaMeTpOB n .':Uiai"HOCTUKH HY'IK8 Hll)heKUUOHHOI"O KOMilnf'KCa CllllXpOrjla30Tp0-

Ha JIB3. OcHOBHOH uenbJO npu~wueH!l5l 3ror1 cncreMbi SIBnSieTCH noBb!Weuue 

34\if'CKTUBHOCTH, H3Jl0JKHOCTU H onepUTHBH-DCTH ynpaBJ1CHU51 npoUeCCOM HHIKeKUUU. 

Pa6ora n~c~uonHena B Jb6oparop1nr llhiCOKHX 3Hepruii OIH!H. 

CoofimeHHe 06beJJ.HHeHHOrO HBCTHTYTa ll.llePHWX HCCne.llOBaHBR. )J.yfiHa 1977 

@ 1977 06t.eOuHeHHI>IU UHc•u•y• AOepHWXUCCAe006QHUii)lY6Ha 

1. BBE,ll.EHHE 

B CB.H3H c pa3BHTHeM ·cuuxpo$a3oTpoua KaK ycKopuTeJJB 

peJJJITHBHCTCKHX .H)J.Cp H paCutHpCHHCM CllCKTpa Mace yc

KOpBCMbiX 'laCTHU C llCJlbiO llOBbiWCHHJI ero 3~CKTHBHOCTH, 

Ha)J,C)I{HOCTH H onepaTHBHOCTH ynpaBJJCHH.H aKTyaJJbHbiM CTa

HOBHTCH BOOpOC 06 aBTOMaTH3aUHH H3MepeHH~ OCHOBHbiX 

napaMeTpOB HH:>KCKUHOHHOTO KOMOJICKCa /MK/. 
llpe.nnonaraeMoe pa3BHTHe HK npe.u.ycMaTpuoaeT .u.ooe

.u.eHHe 3Hepruu HHlKCKUHH ua ».u.pax .u.o 10 712 M:JB/HyKAon, 
'ITO .u.enaeT oonpoc aBTOMaTH3aUHH ell.{e 6onee aKTyanbHblM. 

llpaaunbHaH H ua.u.e:>KHa» pa6oTa MK Bbi3biBaeT ueo6-

xo.u.uMOCTb H3MCPC11HH MHOrHX ero napaMeTpOB. 

UenbiO 3Toro npoeKTa HBnBeTcll coJ.u.auue cucTeMbi 

aoToMaTH'IeCKHX HJMepeHHH napaMeTpoa MK H .u.uaruocTHKH 

ycKopBeMoro ny'IKa. 

2. Olill(HE TPEEOBAHH.H K CHCTEME 
H flOCT AHOBKA 3A,ll.A fJH 

B HacTOHll.{ee apeM.H npouecc HaCTPOHKH pe:>KHMOB pa-

6oTbl WK u perucTpau,uJI acex napaMeTpoo ycKopJleMoro 

ny'IKa npoHJBOJJ.JITCJI onepaTopoM apy'IHyJO. 

Bee H3Mep.aeMble cHrHaJibl Bblae.u.eHLI Ha nyJibT ynpaa

neHH.H JIY- 20 H TaM H:JMCp.HIOTCJI on epa TOpOM npH DOMOll.{H 

OCUHJIJ10rpa4la C 3aDOMHHaiOIUCH Tpy6KOH HJJH CTpeJIO'IHbiX 

npHfiOpOB. bOJibWOC KOJJH'ICCTBO CHrHaJJOB, CBJI3aHHbiX C 

H3MepeHHCM napaMeTpOB YCKOp.HIOll.{ero DOJI.H H )J.HarHOCTH· 

Koa ny'IKa, .u.eJiaeT npouecc HacTpoHKH O'ICHb Tpy.u.oeMKHM 
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H Tpe6yiOI.UHM MHOrO BpeMeHH. bOllbliiOH ypoBeHb IIOMeX, 

~OcCTHraiOI.UHH IlpH HMeiOI.I.\eHC.II H3MepHTellbHOH 3lleKTpOHH

Ke B pe)I(HMe YCKOpeHH.II a -qaCTHU OKOllO 100t1o YPOBH.II 

aMIIllHTY~bi H3Mep.lleMbiX CHrHallOB, IlpHBO~HT K CHH)I(eHHIO 

TOqHOCTH H3MepeHHH. 

IJpoeKTHpyeMa.ll CHCTeMa ~Oll)I(Ha 3aMeHHTb BCe Bblllle

yKa3aHHbie 4JyHKUHH OIIepaTopa, yiipOCTHTb IIpou;ecc Bbi6opa 

H HacTpoH:KH pe)I(HMOB pa6oTbi HK, IIOBbiCHTb ToqHoCTb 

H3MepeHHH, aBTOMaTH3HpOBaTb c6op H perHCTpaJ..J;HIO IIapa

MeTpOB MK H opraHH30BaTb BBO~ Tpe6yeMoH: oiiepaTopoM 

HH$opMaJ..J;HH. 

Ha OCHOBe yKa3aHHbiX Tpe6oBaHHH K CHCTeMe aBTOMa

THqecKHX H3MepeHHH, B paMKax IIpoeKTa "llH)I(eKTop- I", 
He06XO~HMO pa3pa6oTaTb CHCTeMbi: 

- H3MepeHH.II IIapaMeTpoB MK H ,nHarHOCTHKH IIyqKa c yqe

TOM IIOMeX, Tpe6yeMOH TOqHOCTH H oco6eHHOCTeH pa60TI:il 

MK, 

- CHHXpOHHOrO c6opa HH$OpMaJ..J;HH C ,naTqHKOB, 

- BpeMeHHOH IlpHB.II3KH, 

- IIpeo6pa30BaHH.II HH$OpMaJ..J;HH B UH<lJpoBOH KO.I{, 

- IIepe,naqH ,naHHbiX Ha 3BM H HX o6pa60TKH, 

- BbiBO,na ,naHHbiX Ha IIYllbT OIIepaTopa, 

- perHCTpaJ..J;HH H IIpe,ncTaBneHH.II ,naHHbiX, 

- nporpaMM o6pa60TKH ~aHHbiX H o6cny)I(HBaHH.II: 

B paMKax IIpoeKTa "HyKnoTpoH" IInaHHpyeTC.II IIpH

MeHeHHe MHOrOKOMIIbiOTepHOH CHCTeMbl, C KOTOpOH ,I{Oll)I(Ha 

B3aHMo~eilcTBOBaTb CHCTeMa H3MepeHHH IIapaMeTpoB HK. 

B CB.II3H C IIOCTO.IIHHbiM YCOBepiiieHCTBOBaHHeM 11K CH'"' 

CTeMa ~Oll)I(Ha HMeTb MO,nynbHbiH xapaKTep ,Illl.ll COXpaHeHH.II 

B03MO)I(HOCTH ~anbHeHllleH ee MO,nepHH3aJ..J;HH. 

Mo,nynbHbiH xapaKTep CHCTeMbl ~OCTHraeTCH IIyTeM 

IIPHMeHeHHB 3neKTPOHHKH KAMAK, I<oTopaH a- HacToHmee 

BpeM.II . .IIBllHeTC.II CTaH~apTHbiM HHTep$eHCOM Me~y H3-

MepHTenbHOH CHCTeMOH H 3BM, H IIPOH3BO,IlHTC.II MHOrHMH 

$HpMaMH. 

B CHCTeMe IIpe,nnaraeTC.II IlpHMeHeHHe MHHHKOMIIbiOTepa 

THIIa EC1010. 
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3. HH)[(EKaHOHHblH KOMIIJIEKC 

MK pacrrono)l(eH a 3~aHHH JIY- 20. On cocTOHT a uacTo.K

mee apeM.K H3: 

- HOHHOrO HCTO'IHHKa H ~OpHH)I(eKTOpa lc1>11.l, 
- nuue8uoro ycKopuTeJI.K I JIY- 201, 
- CHCTeMhl BhiCOKOBOJihTHOrO IIHTaHH.Jl HCTO'IHHKa H cl>l1., 
- CHCTeMhl BhiCOKO'IaCTOTHOrO IIHTaHH.K pe30HaTOpOB H 

)l(eCTKO~OKYCHpyiOmHX HMIIYJihCHhiX JIHH3, 

- CHCTeMhl HH)I(eK~HOHHOrO TpaKTa. 

TpaucrropTHPOBKa H cornacoaauue rry'IKa Me)l(~y nu

HeHHhiM YCKOpHTeJieM H KOJlh~OM CHHXpO~a30Tpoua ocy

meCTBJI.KeTC.K IIpH IIOMOmH TpaKTa BBO~a, KOTOphiH COCTOHT 

H3 CHCTeMhl HH)I(eK~HOHHOH OIITHKH, o6ecrre'IHBaiOme8 TpaH

CIIOpTHpOBKY IIY'IKa OT JIY- 20 ~0 KOJih~a CHHXpo~a30Tpoua 
H cornacoaauue ero c aKcerrTaucoM rrocne~uero. )l.nH 3Toro 

B TpaKTe HMeeTC.K 5 TpHIIJieTOB, 9 ~BOHHhiX KOppeKTOpOB H 

~Ba IIOBOpOTHhiX MarHHTa, a ~11.11 yMeHhllieHH.K 3HepreTH

'lecKoro crreKTpa I Awi I w i 100 S: ±0,3o/ol - ~e6auqep, 
C pa6o'leH ~JIHHOH BOJIHhl - 2 M. 
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Puc. 2. CxeMa ebtCOKO'lacmomHozo numaHUJI HK. 

.. 

CxeMa pacrrono)l(eHH.K 3JieMeHTOB HH)I(eKTopa H MaruuT

HOH OIITHKH TpaKTa BBO~a B KOJih~O CHHXpo~a30TpOHa rro

Ka3aHa ua puc. I. Ha puc. 2 rrpuae~eua cxeMa BhiCOKO'Iac

TOTHoro IIHTaHH.K MK. 

4. OCOEEHHOCTH H3MEPEHJUI IIAPAMETPOB HK 
H ,4HAFHOCTHKH IIYIJKA 

06UiaJI xapaKmepucmuKa U3MepReMbtX cuzHaAoe 

Pa6oqee cocTO.KHHe 11K MO)I(eT 6LITh onpe~eneuo no 

~BYM THllaM HH$OpMa~HH: 
- onpe~eJI.KIOmeH COCTO.KHHe OCHOBHhiX Y3JIOB H OT~eJihHhiX 

CHCTeM l3neKTpH'IeCKHe, TeiiJIOBhie, BaKyyMHhie H ~p. 
xapaKTepHCTHKHI, 

- 0 llY'IKe B JII060H MOMeHT ~HKJia HH)I(eK~HH - l)l.Haruo

CTHKa IIY'IKal. 

CaMLIMH Ba)I(HhiMH ~aKTopaMH ~HaruocTHKH napaMeT

poB llY'IKa .KBJI.KIOTC.K: HHTeHCHBHOCTh, BpeMeHHhie H npo

CTpaHCTBeHHhle xapaKTepHCTHKH. 

3TH napaMeTphl ~OJI)I(Hhl OIIpe~eJI.KThC.Jl Ha OCHOBe H3-

MepeHHH HMllYJihCHhiX CHrHaJIOB, llOCTyiiaiOmHX OT ~aT'!HKOB, 

paCllOJIO)I(eHHhiX B~OJlh TpaKTa HH)I(eK~HH. 

H3MepeHue uMnyllbCHbtX cuzHaAoe ouazHocmuKu 
ny'lKa 

K OCHOBHhiM napaMeTpaM llY'IKa, llO~Jie)l(amHM H3Mepe

HHIO, CJie~yeT OTHeCTH: 

- BeJIH'IHHy H ~OpMy TOKa IHHTeHCHBHOCThl HH)I(eKTOpa, 

- nono)l(euue ~eHTpa T.K)I(eCTH ny'IKa, 

- npo~HJih ny'IKa Ia ~ayx nnocKocT.Kxl, 

- nonepe'IHLie pa3Mephl, 

- yrJIOBhle xapaKTepHCTHKH I3MHTTaHcl H 

- 3HepreTH'IeCKHH cneKTp. 

11.3 OIIhiTa pa60Thl JIHHeHHhiX YCKOpHTeJieH /I-3/ CJie)l.yeT, 

'ITO H3Mepeuue rrepahlx Tpex napaMeTpoa IIY'IKa ueo6xo

~HMO ocymeCTBJI.KTh HerrpephiBHO, CHHXpOHHO C ~HKJIOM 
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HH~eKUHH, He HapymaH npouecca YCKOpeHHH, C HCllOJib30-

BaHHeM "npo3pa'lHbiX" ,LJ;aT'lHKOB. ,[l,nH H3MepeHHH OCTanb

HbiX napaMeTpOB MO~HO HCllOJib30BaTb ,LJ;aT'lHKH .LJ;pyrHX 

THllOB, BKJIW'laH OT,LJ;eJibHMe TpaKTM H3MepeHHi H aHanu-

3HPYWI.UHe llOBOpOTHbie MarHHTbl. 

Oco6eHHOCTHMH H3MepHeMoro nyqKa HH~eKUHOHHoro 
TpaKTa HBJIHffiTCH: 

- He06XO.LJ;HMOCTb H3MepeHHH liJopMbl HMllYJibCOB, .LJ;JIHTeJib

HOCTb KOTOpMX MeHHeTCH OT HeCKOJibKHX .MKC j.LJ;JIH Jia3ep

HOrO HCTO'lHHKa/ .LJ;O HeCKOJibKHX COTeH .MKC /B cnyqae npu-

MeHeHHH .LJ;yrOBOrO HCTO'lHHKa/; 

- 60JibWOi ,LJ;Hana30H H3MepHeMbiX TOKOB, B 3aBHCHMOCTH 

or pe~HMa pa6oTM HK: 12-30 MA/ .nnH nporoHHoro pe

~HMa pa6oTLI/, 4-8 MA I .nnH .neirpoHHoro pe~HMa/, 100-
200 .M KA /a -pe~HM/; 
- aBTOMaTH'leCKOe nepeKJiffi'leHHe pe~HMOB pa60TM /'lyB

CTBHTeJibHOCTb, 'laCTOTa CTp06HpOBaHHH/ H3MepHTeJibHMX 

KaHaJIOB B 3aBHCHMOCTH OT pe~HMa pa60Tbl 11K; 
- .LJ;JIH Kanu6pOBKH H3MepHTeJibHbiX KaHaJIOB .LJ;OJI~Hbl Bbipa-

6aTbiBaTbCH penepHbie HMllYJibCbl. 

H3MepeHue napa.Mempoa ycKop.RKJUiezo no.IIJI 

K ocHOBHbiM napaMerpaM ycKopHrowero nonH, no.nne

~ai.UHM H3MepeHHffi, cne,LJ;yeT OTHeCTH: 

- aMllJIHTY.LJ;Y HanpH~eHHH Ha liJopHH~eKTOpe; 

- aMUJIHTY.LJ;bl TOKa liJoKyCHpyWI.UHX JIHH3; 

- ypoBeHb B.'l. nonH B pe3oHaropax 6aHqepa, .ne6aHY:epa u 

JIY-20; 
- liJopMM MO.LJ;YJIHUHOHHOrO HMllYJibCa ,LJ;e6aHY:epa H llHJIOo6-

pa3HOrO HMllYJibCa MO.LJ;YJIHTOpa 3HeprHH. 

Ha puc. 3 noKa3aHa cxeMa nuraHHH HMnynbCHbiX nHH3. 

H3.MepeHue LmmeHCU6HOcmu 

0 KaY:eCTBe npouecca HH~eKUHH MO~HO Cy.LJ;HTb Ha OCHO

Be H3MepeHHH HHTeHCHBHOCTH BHe MK. ,[l,nH 3Toro H3MepH

eTCH: 

- HHTeHCHBHOCTb 6eTaTpOHHOrO nyqKa, 

- HHTeHCHBHOCTb llYY:Ka Ha BMXO,LJ;e CHHXpo4Ja30TpOHa. 
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Puc. 3. Cxe.Ma numaHUJI UMny.llbCHblX .IIUH3. 

Oco6eHHOCTbro H3MepeHHH HHTeHCHBHOCTH Ha Bbixo.ne 

CHHXpo4Ja30TpOHa HBJIHeTCH He06XO.LJ;HMOCTb CTp06HpOBaHHH 

BO MHOrHX TO'lKaX, B CBH3H C 'leM llOTpe6yeTCH ClleUHaJibHaH 

CXeMa BpeMeHHOi npHBH3KH. 

B llpOeKTHpyeMoi CHCTeMe H3MepeHHe HHTeHCHBHOCTH 

llpOBO.LJ;HTCH II pH llOMOI.UH MarHHTHO- HH.LJ;YKUHOHHbiX ,LJ;a T'IHKOB, 

pacnono~eHHbiX B.LJ;OJib HH~eKUHOHHOrO TpaKTa. 

H3.MepeHue nocmo.RHHblX cuzHa.lloa 

11K CO.LJ;ep~HT CBbJWe 100 ,LJ;aT'lHKOB, H3MepHffil.UHX no

CTOHHHhie BeJIH'lHHbl, Onpe,LJ;eJIHffii.UHe COCTOHHHe OCHOBHbiX 
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Y3JIOB H OT,IJ.eJibHbiX CHCTeM. K OCHOBHbiM THIIaM ,IJ.aT'IHKOB 

IIOCTOHHHbiX CHrHaJIOB CJie,IJ.yeT OTHeCTH: 

- H3MepuTeJibHbie wyuTbi, 

- ,IJ.eJIHTeJIH, 

- BbiXO,ll.bl CIIeU.HaJibHbiX H3MepHTeJibHbiX IlpH60pOB. 

BbiXO,IJ.Hoe uarrp,DKeuue JTHX ,IJ.aT'IHKOB MeHHeTCH B rrpe

,IJ.eJiaX OT HeCKOJlbKHX MHJIJIHBOJlbT ,IJ.O HeCKOJlbKHX BOJlbT, 

'ITO BW3WBaeT ueo6xo,IJ.HMOCTb rrpuMeueHHH auanoro-u.u<P

poBbiX rrpeo6pa3oBaTeneu c rrporpaMMHbiM ynpaBneuueM 

,IJ.HarraJouoB H3Mepeuuu. Muorue H3 JTHX ,IJ.aT'IHKOB uaxo

.li.HTCH IIO,IJ. IIOTeHU.HaJIOM OT HeCKOJlbKHX ,IJ.eCHTKOB ,IJ.O He

CKOJlbKHX COTeH BOJlbT, 'ITO Bbl3biBaeT He06XO,li.HMOCTb rrpu

MeHeHHH ALJ.IJ C "rrnaBalOI..lJ.HM BXO,IJ.OM", HaiipHMep, C OIITO

H30JIHU.Heif. 

PeAeUHbze CU2HQAbl 

B 11K uMeeTCH uecKOJibKO peneHHbiX curuanoB, ,IJ.aT'IHKH 

KOTOpbiX /KOHTaKTbl pene/ HaXO,li.HTCH IIO,IJ. IIOTeHU.HaJIOM 

IIOpH,D.Ka COTeH BOJlbT, 'ITO Bbl3biBaeT He06XO,IJ.HMOCTb IIpH

MeHeHHH raJibBaHU'leCKOH pa3BH3KH. 

floMexu 

Pa6oTa 11K Bbi3biBaeT PH.ll. rroMex. 11x pa3uoo6pa3ue H 

BbiCOKHH ypoBeHb HBJIHlOTCH CaMOH cepbe3HOH rrpo6JieMOH 

B pa3pa6oTKe KauanoB H3Mepeuuu. 

K OCHOBHbiM HCTO'IHHKaM IIOMeX CJie,IJ.yeT OTHeCTH: 

- CHCTeMbl BbiCOKOBOJlbTHOrO IIUTaHHH HCTO'IHHKa H <1>11, 

- CHCTeMy BbiCOKO'laCTOTHOrO IIHTaHHH pe30HaTOpOB, 

HMIIYJibCHbie JIHH3bl H IIHTalOI..li.He HX CHCTeMbi, 

- CHJIOBbie ycTaHOBKH, IlpHBO,IJ.bl BaKyyMHbiX HaCOCOB, 

- MarHHTW OCHOBHOrO KOJlbU.a yCKOpHTeJIH. 

YKa3aHHWe HCTO'IHHKH Bbl3biBalOT CHJlbHWe JJieKTpO

MarHHTHbie H JJieKTpH'leCKHe IIOJIH, KOTOpWe HH.li.Yli.HPYlOT 

B ,IJ.aT'IHKax, rrpe,IJ.ycunuTeJIHX u JIHHHHX rrepe,D.a'lu curuanw 

IIOMeX ,IJ.OBOJlbHO 60JibWOH BeJIH'IHHW H B WHpOKOM ,IJ.Harra-

30He crreKTPOB. He Meuee Ba:>Kuo:ii: JIBJIJieTcJI rrpo6neMa 

'IHCTOB 3eMJIH. 
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113 OIIbiTa /I ,4,5/ cne,IJ.yeT, 'ITO 6opb6a c rrepequcneu

HbiMH IIOMeXaMH B03MO:>KHa CJie,IJ.ylOI..li.HMH CIIOC06aMU: 

- BbiCOKOJ<P<PeKTHBHOe 3KpauupoBaHHe ,IJ.a T'IHKOB, 

- pacrrono:>Keuue pJI,IJ.OM c ,IJ.a T'IHKOM rrpe,IJ.ycunuTeJIH u JJieKT-

pouuKu, rrpeo6pa3yiOmeu H3MepHeMbie curuanbi B u.u<Ppo

BOH KO,IJ., B 'laCTOTy, JIH60 B ,IJ.JIHTeJibHOCTb HMIIYJibCOB, 

- HCIIOJlb30BaHHe .li.BYX 3eMeJib: 3al..lJ.HTHOB H 'IHCTOH, 

- rrpuMeueuue cKpy'leHHbiX JKpauupoBaHHbiX Ka6eneu c ua-

py:>KHOH H30JIHU.HeH, 

- raJibBaHH'leCKaJI H30JIHU.HH Me:>K,IJ.Y ,IJ.aT'IHKOBWM IIOJieM 

u cucTeMo:ii: c6opa ,IJ.aHHbiX /rrpuMeueuue Tpauc<PopMaTo

poB, OIITOH30JlHTOpOB, pene/, 

- HCIIOJlb30BaHUe JIHHHH rrepe,IJ.a'IH C 60JibWHM /BbiWe 

100 oE/ IIO,IJ.aBJieHHeM O,IJ.Ho<iJa3HbiX IIOMeX, 

- npuMeueuue npuuu.una "pa3HbiX 3eMeJib ", ,IJ.a T'IHKOB u 

JJieKTpOHHKH c6opa ,IJ.aHHbiX, 

- 3a3eMJieuue TOJlbKO B O,IJ.HOH TO'IKe, 

- npuMeueuue uuTerpupyiOI..lJ.HX auanoro-u.u<lJpoBwx npeo6-

pa3oBaTeneu ,IJ.JIH H3MepeHHH IIOCTOHHHbiX CHrHaJIOB, 

- HCIIOJlb30BaHHe <lJuJibTpOB. 

Bee BbiweyKa3aHHbie cnoco6bi MoryT npuMeHHTbCH o,IJ.

uoBpeMeuuo, JIH60 IIO OT,IJ.eJibHOCTH, B 3aBUCHMOCTH OT Tex

HU'leCKHX B03MO:>KHOCTeH, KOHKpeTHWX YCJIOBHH pa60TW H 

Tpe6yeMoil noMexoJamumeuuocTu, uo nepBbie rrHTb cno

co6oB ,IJ.OJI:>KHbl npuMeHHTbCH 06H3aTeJibHO. 

5. flYJI.bT OflEPATOPA HH)J(EKQHOHHOFO 
KOMflJIEKCA 

IlynbT onepaTopa uaxo,IJ.HTCH B Jane nynbTa ynpaBneuuH 

JIY- 20. Ha HeM pacnono:>KeHbi JJieMeHTbi ,IJ.HCTauu.uouuoro 

ynpaBJieHHH H H3MepeHHH OCHOBHbiX napaMeTpOB 11K. 

IlpuMeueuue cucTeMbi aBTOMaTuJau.uu H3Mepeuuu napa

MeTpoB 11K Bbi3biBaeT ueo6xo,IJ.HMOCTb MO,IJ.epuuJau.uu HMeiO

merocH nynbTa orrepaTopa. 

06UJue mpe6oaaHUJf K nyAbT!lY onepamopa 

OcuoBHbiMH Tpe6oBaHHHMH K nynbTY on epa Topa HBJIH

lOTCH: 

- uarnH,IJ.HOCTb BbiBe,IJ.euuou uu<lJopMau.uu, 
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- OpHMeHeHHe, 00 Mepe B03MO)I(HOCTH, CTaH)J,apTHhiX 
cpe)J,CTB BhiBO)J,a HH<}JOpMaUHH, 

- <}lyHKUHOHanhuoe pacnono)l(euue cpe)J.CTB CBH3H on epa

TOpa C CHCTeMOH, 
- npocToTa o6cny)I(HBaHHH. 

KaK noKa3hiBaeT npaKTHKa H onhiT )J.pyrux na6opa
Topuii /I •2•6 ()J.nH BhiBO)J,a onepaTHBHOH HH<}JOpMaUHH H CBH3H 
onepaTopa C CHCTeMOH llpHMeHHIOTCH, KpOMe CTaH)J.apTHhiX, 
MHOrHe uecTaH)J.apTHhle ycTpOHCTBa BBO)J,a H BhiBO)J,a HH<}Jop
MaUHH /cneuuanhHhie .D.Hcnneu, KHODKH, ynpasnxeMhie oT 
3BM, KacaTenhHhie nauenu H T . .D../. llynhT onepaTopa npe.D.
naraeTCH o6opy)J.OBaTh CTaH)J,apTHhiMH cpe)J,CTBaMH CBH3H. 

OpzaHU3a~uR nyAbma onepamopa 

Ha ocuose scero cKaJauuoro, MO.D.epuuJaUHH nynhTa 
onepaTopa npe.D.nonaraeT B uacTOHJ.Uee speMH ycTaHOBKY 

cne)J.yiOJ.UHX 3lleMeHTOB: 
- 6yKBeuuo-uu<}lpoooii .D.Hcnneii Tuna VT-340, 
- nporpaMMno-ynpaonxeMhie KOMMyTaTophi curuanoo oc-

uunnorpa<}la /KCO/, 
- KnaBHWH Bhi30Ba nporpaMM o6cny)I(HBaHHH CHCTeMhl, Bhi-

6opa pe)I(HMa pa6oThi u BhiJOBa )J.aHHhiX ua .D.Hcnneii, 
- KnaBHWH Bhi30Ba nporpaMM ynpaoneHHH KOMMyTaTopaMH 

curuanoB ocuunnorpa<}la H Bhipa6oTKH penepHhiX HMnynh

coo, 
- 3BYKOBOH CHrHan, 
- curuanLHhie naMOO'IKH. 

KpoMe Toro, ua nynhTe onepaTopa .D.On)l(eH 6hiTh ycTa
uosneu "Kaneu)J.aph" - ua6opHhiH nepeKniO'Ia Tenh )J.nH Jane
ceHHH B OaMHTh 3BM TeKyJ.UeH )J,aThl H ycTpOHCTBO rpOMKOH 

CBH3H. 

6. 3AKJIJO lfEHHE 

llpoBe)J,eHHhiH auanH3 CTpyKTyphl, pe)I(HMOB H ycnOBHH 
pa6oThi HK HBnHeTcH ocuosoii pa3pa6oTKH npoeKTa cucTe
Mhi aBTOMaTH3aUHH H3Mepeuuii napaMeTpOB HK, KOTOphiH 
onHChiBaeTcH so I I- 8 qacTH pa6oThl. 
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B JaKniO'Ieuue aBTOphi xoTenu 6hl Bhipa3HTh 6naro)J.ap
HOCTh COTPY.D.HHKaM JIB3 JI.r .MaKaposy u H.~.KonnaKosy 
3a llO)J,)J.ep)I(Ky H CO)J,eHCTBHe, OKa3hiBaeMOe B BhlllOnHeHHH 
3TOH pa60Thi, a TaK)I(e E.A.HayMosoii 3a Ka'leCTBeuuoe 
Bhmonueuue qepTe)l(eH. 
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