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naanoa B.n •• ncrpoB A.r •• CHHBCB A.H. 10 ~ 10896 

KoMMyTaTOpbl aHanorOBLIX CHT'Hanoa B CTaHaapTe KAMAK 

OnHcaHw TPH THna KOMMyTaropoB ananoroawx CHT'Hanoa B cTaHaapre 

KAMAK. B KB'IeCTBe nepeKmo<IaJOlliHX 'clneMeHTOB npHMeiiiiiOTCII 6HnonSJpllble 

H IIOReBble Tp8H3HCTOpbi, a TBKlKe 3ReK TpOMBl'HH Tllble pene C MBT'HHTOYIIfJflB

RIIeMhlMH KOfiTBKTBMH. 

KoMMyTaTopw npeaHa3Ha<IeHw an11 nepeKnJO<IeHHII MeanenHo MeHIIJOWHXCII 

HBIIplllKBHHA H TOKOB, HCIIORb3yeMNX llpli H3MepeHHH BO BpeMII tH3H'IBCKHX 

3KC11epHMeHTOB, HBII[H!Mep, llilllpll~'eHHA IIHTBHHII JleTeKTOpOB H3RY'IBHHA, 

TOKOB OTKROHIIIOWHX M8T'HHTOB li qlOKYCHpy!OillliX RHH3 1i T,Jl. 

noK838Hhl CIIOC06hl OpT'8HH38UHH CHCTBM, B COCT8B KOTOpNX BXOJliiT 3TH 

KOMMyTaTOP"'· B Ka<Iecrae npHMepa onHcaHa annaparypa an11 KOHTpon11 Ha-

nplllKBHHA IIHT8HHII 22 CUHHTHRRIIUHOHHhlX C'l~T'IHKOB 1i TOKOB 9 M8T'HH-

TOB li RHH3 MB30HHOT'O Tp8KT8 CHHXpOUHKROTpOH8, llpHMeHI!eM811 B 3KC11BpH

MeHT8X 110 H3yqeHHIO paCCBIIHHII IIHOHOB Ha 11Jlp8X renH~ 

Pa6oTa BbiiiORHeHa B Jla6opaTOpHH IIJlepHblX npo6ne~· o~'IHI1. 

Coo6il{eH&e 06'1oeABHeHllOI'O BHCTBTYT& •.11epHWJ: BCC.IIe.llOBAHBI. )J.y6Ha 1977 

© 1977 06 .. eOUHeHHWU UHc•u•y• .. t}epHWX IICCAet}ofUJHUUJly6Ha 

BBEAEHHE 

KoMMyTaTOphl aHanorOBhlX CHrHanoB IIIHpOKO HCTIOnh-

3YlOTCH B :meKTpOHHOH annapaType, TipHMeHHeMOH B dJH3H

tteCKHX 3KCTiepHMeHTaX /l-4/, 
HOBbie pa3pa60TKH o6ycnoBneHhl TIOHBlleHHeM HOBhlX 

THTIOB nepeKlllOY:alOJ..UHX 3lleMeHTOB C O,!l,HOH CTOpOHhl H yeo

aepiiieHCTBOBaHHeM norHttecKoii cTpyKTYPhl caMHX KOMMyTa

TopoB c ,LJ,pyroii. 
HH)I{e OTIHChiBalOTCH TpH THTia KOMMyTaTOpOB aHanoro-

BhlX cHrHanoa B cTaH,LJ,apTe KAMAK: KA 002, KA 003 H 

KA 004, pa3pa6oTaHHhiX B lla6opaTopHH H,LJ,epHhiX npo6neM 

0lUII1.. 0HH CO,LJ,ep)l{aT TIO 32 KOMMYTHpyeMhiX KaHana /npH 

HeCHMMeTpH4HOM BKlllOY:eHHH/ H o6na,LJ,alOT B03MO)I{HOCThlO 

TIOCne,LJ,OBaTellhHOrO COe,LJ,HHeHHH HeCKOllhKHX 6nOKOB. 

1. OIIHCAHHE AHAJIOFOBOH qACTH 
KOMMYT A TOPOB 

a/ KoMMymamop aHaiiOZOBbiX cuzHaiiOB KA 002 

IinoK npe,LJ,Ha3HatteH ,!l,llH KOMMYTHpOBaHHH TIOCTOHHHhlX 

HllH Me,LJ,neHHO MeHHlOJ..UHXCH TOKOB B ,LJ,HaTia30He 0-100 MKA 

H npeo6pa3oBaHHH HX B HanpH)I{eHHe ,LJ,nH nocneJJ.yiOmero 

H3MepeHHH. 0H MO)I{eT HCTIOllh30BaThCH TipH H3MepeHHH Ha

TipJI)I{eHHJI TIHTaHHH ci>3Y H ,LJ,pyrHX ,IJ.eTeKTOpOB H3nytteHHH. 

fipHHU,HTIHallhHaH CXeMa aHanorOBOH 'iaCTH KOMMyTaTopa 

npHBe,LJ,eHa Ha puc. 1. B neaoM HH)I{HeM yrny noKaJaHa 

BHeiiiHHH U,eTih, TIO,!l,COe,!l,HHHeMaH TipH H3MepeHHH HaTipH)I{eHHJI 
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Puc. 1. flpUHfiUnUUAbHQ.R CXeMa UHUA02080U ~UC1/JU KOMMy-
11101/JOpa KA 002. 

nHTaHHJI <1>3Y. ConpoTHBneHHe Bhi6HpaeTcJI nopJI.IJ;I<a He

CI<O.llhi<Hx ,IJ;eCJITI<OB MOM B 3aBHCHMOCTH oT aenH'IHH:bl H3-

Mep.ReMoro Hallp.li:>KeHHJI. ~HO,IJ; 3aiiJ;B~aeT BXO,IJ; KOMMyTa TOpa 
oT npo6o.11. 

B Ka'leCTBe nepeK.lliO'IaTeneii TOKa HCllO.l1h3YJOTCJI AHcW!e

peHUHaJihHble TOKOBhie KJIIO'IH Ha 6HnOn.llpHhiX TpaH3HCTOpax. 

Bo H36e:>KaHHe onacHOCTH no.RaneHHJI TeMnepaTypuo-JaBH

CHMoro llhe,IJ;eCTaJia B B:biXO,IJ;HOM Hanp.li:>KeHHH CJie,IJ;yeT HC

llOJlh30BaTh TpaH3HCTOp:bl C He60JihlliOH BeJIH'IBHOH o6paT

HOrO TOKa. ~JIJI pacwupeHHJI .IJ;HHaMH'IecKoro .IJ;BanaJoHa npH 

COXpaHeHHH MaJIOH BHTerpanbHOH HeJIHHeHHOCTH )l(eJia TenhHO 

HCllOJlh30BaTh TpaH3BCTOp:bl C BhiCOKBM K03cW!HUBeHTOM ycB

JieHHJI (3 -XOpOWHe pe 3YJihTa T:bl llOI<a3aJIH KpeMHHeB:ble TpaH-

3HcTopbl KT 315:6, r, E; KT 342:6, B u AP· 

IIpoae,IJ;eHH:ble B3MepeHBJI o6paTHoro TOKa .IJ;n.ll napTHB 

B3 100 wTyK TpaH3BCTopoa Tuna KT 315:6 noKa3anu, 'ITO 

OH 'lpe3Bhl'laHHO Man B COCTaBJIJieT npB I<OMHaTHOH TeMne

paType 1-2 HA. Pac'leT:bl B 3KcnepuMeHTanLHaJI npoaepKa 
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llO,IJ;TBep)I(AaiOT, 'ITO BeJIH'IBHa m.e,IJ;eCTana npB Tai<OM TOI<e 

6y,IJ;eT 3aMeTHO BnBJITh Ha TO'IHOCTJ. B3MepeHBJI /B npe.IJ;ene 

1~/ npu qucne I<aHanos, napannen:&Ho no.IJ;I<niO'IeHH:biX I< o6-

~ei Harpy3I<e ,He MeHee 100. 
AHanorosaJI 'laCT:& 6noi<a BMeeT cne,IJ;yiO~e napaMeTphl: 

qBCnO I<OMMYTBpyeM:WX I<aHanOB - 32. 
IIonJipHOCT:& B3MepJieM:wx s:wcoi<oson:&THWX HanpJI)I(e-

HBH - oTpu.u;aTen:&HaJI. 

B:wxo.IJ;Hoe conpoTBBneHBe - 2,4 KOM. 
Ko3cW!B.u;BeHT nepe,IJ;a'IB curHanos - 2,4 MB/MKA. 

TeMnepaTypH:wi ,IJ;peii:~ I<o3cW!B.u;BeHTa nepe.IJ;a'IH 

0,030/o/' c. 
HHTerpa.rr:&HaJI HenuHeii:HOCT:& He 6onee 0,5~ npu .IJ;BHa

MB'IeCI<OM ,IJ;Bana30He BXO,IJ;HhiX TOI<OB, paBHOM 10. 
BWXO,IJ;HOH CBrHan llO,IJ;aeTCJI Ha pa3beM:bl "+" B "- ", 

I<OTOp:we HaXO,IJ;JITCJI Ha ypOBHe +5 B no OTHOWeHBIO I< 3eMne. 

6/ KoMMy111a11Jop aHaAOZOBbiX cuzHaAoe KA 003 

linOI< npe,IJ;Ha3Ha'leH ,IJ;nJI I<OMMYTBpOBaHBJI llOCTOJIHH:biX 

BnB Me,IJ;neHHO MeHJIIO~HXCJI HanpJI)I(eHBH B ,IJ;Bana30He OT 

-6 B .IJ;O +6 B. 
IlpuH.u;unuan:&HaJI cxeMa aHanorosoB: 11acTB I<OMMyTa Topa 

noi<aJaHa Ha puc. 2. B I<a'leCTBe nepei<niO'IaTeneii:HanpJI)I(e

HBi ucnon:&JoBaH:bl nones:&Ie TpaH3BCTOphl KA 303 c p- n ne

pexo,IJ;oM B n -I<aHanoM, BMeiO~e conpoTBBneHue KaHana 

BO BI<niO'IeHHOM COCTOJIHHB nop!I,IJ;I<a COTeH OM. 
~nJI ycTpaHeHBJI HenHHeHH:biX BCI<a)l(eHBH npB 6on:&WBX 

CBrHanax BCnon:&30BaHa CXeMa C ,IJ;BO,IJ;HOH B30nJI.u;HeH 3a TBO

pa, a conpoTBBneHBJI 2 M Me)I(.IJ;Y JaTsopoM B CTOI<OM 

o6ecne'IBBaiOT Hynesoe HanpJI)I(eHBe JaTsop-ucToi< so BI<niO

'IeHHOM COCTOJIHBB nonesoro TpaH3BCTOpa He3aBBCBMO OT 

senB'IBH:bl BXO.IJ;Horo cHrHana 151 .~nJI Ha,IJ;e)I(Horo JanupaHBJI 

I<aHanos Heucnon:&JyeM:we sxo,IJ;:w pei<oMeH.IJ;yeTCJI coe.IJ;BHJIT:& 

c I<opnycoM 6noi<a 11epe3 BXO.IJ;Hoi pa3beM. 

AHanorosaJI qacT:& 6noi<a BMeeT cne.IJ;yro~e napaMeTp:w: 

qBCnO I<OMMYTBpyeM.WX BXO,IJ;OB - 16 npB CBMMeTpB'IHOM 

BI<niO'IeHBB B 32 - npB HeCBMMeTpB'IHOM; BB,IJ; BI<niO'IeHBJI 

onpe.IJ;enJieTcJI nepeMW'II<aMB BHYTPB 6noi<a, I<ai< noi<a3aHo 

Ha puc. 2. IlpB CBMMeTpB'IHOM BI<niO'IeHBB O,IJ;HOMY CBrHany 

,IJ;OH)I(HJ.I COOTBeTCTBOBaT:& BXO,IJ;hl n B D+16 , r,IJ;e D=l + 16. 
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Puc. 2. llpUH!JUnuaA&HaJI cxeMa a1taAozoeou tJacmu KOMMy
mamopa KA 003. 

Bxo.n.Hoe conporusneHHe cocrasnHer 100 KOM npu BKnro

'leHHOM H 2 MOM npH BblKJIIO'IeHHOM COCTOHHHH KaHana. 

BbiXO,IJ,Hoe conporusneHHe pasHo conporusneHHIO ucroq

HHKa CHrHana, llO,l],KJIIO'IeHHOMY napanneJibHO K COllpOTHBJie

HHIO Harpy3KH 100 KOM. llpH 3TOM conporusneHHe caMoro 

Knroqa He Y'~HTbiBaercH. 

Ko3dJ«PHU.HeHT nepe.n.a'IH CHrHanos - - 0,998. 
11HrerpanbHaH HenHHeHHOCTb - He 6onee 0, 15o/o. 
BpeMH nepeKniO'IeHHH Kananos - He 6onee 1 MKC. 
TeMneparypHhiH .n.uana3oH +10° C-:- +45°C. 
AMnJIHTy,IJ,a HMnyJibCa "npoJie3aHHH" OT CHrHaJia ynpas

JieHHH COCTaBJIHeT 0,1 B, a ,lJ,JIHTeJibHOCTb no OCHOBaHHIO -

2 MICe. MaKCHManbHaH pa6o11aH qacrora nepeKniO'IeHHH 

KaHaJIOB 3aBHCHT OT OTHOCHTeJibHOH llJIOU(a,IJ,H HMnyJibCOB 

"npone3aHHH" no OTHOllleHHIO K H3MepHeMOMY CHrHany. 

fipH OTHOCHTeJibHOH OlllH6Ke 0 :S 0,01 H HanpH:lKeHHH H3MepH

eMoro curHana 6onee o.n.Horo sonbTa oHa 6y.n.er cocrasnHTh 
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oKono 70 ~er~,~. 11cnonh30BaHHe nocne.n.yroll.(ero crpo6uposa

HHH BbiXO,l],HOrO CHrHana MO:lKeT 3Ha'IHTeJibHO yMeHblllHTb 

Bpe,IJ,HOe BJIHHHHe Bbi6poCOB H nOBblCHTb MaKCHMaJibHYIO qa

CTOTY ,l],O 200 ICFI,I. 

BbiXO,IJ,Hoii curHan no.n.aeTCH Ha pa3'beMbi "+" H "- ". llpu 

HeCHMMeTpH'IHOM BKJIIO'IeHHH pa3'beM "-" nO,IJ,KJIIO'IeH K 

Kopnycy. 

e/ KoMMymamop aHaAozoe&rx cuzHaAoe KA 004 

6nOK npe,IJ,Ha3Ha'leH ,IJ,JIH KOMMYTHpOBaHHH nOCTOHHHblX 

H Me,IJ,neHHO MeHHIO~HXCH HanpH:lKeHHH B ,IJ,Hana30He 0± 
±127 B H TOKOB s .n.uana3oHe 0±10 MA . 

llpHHU.HnHanbHaH cxeMa aHanorosoii qacru KOMMyTaropa 

noKa3aHa Ha puc. 3. B Ka'lecrse nepeKniO'IaiO~HX 3neMeH

TOB npHMeHeHbl 3JieKTpOMarHHTHbie pene C MarHHToynpas
!tJ./ 

JIHeMbiMH KOHTaKTaMH THna P3C 55A · 11cnoJib3yeMbie pene 
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HMeiOT HanpJDKeHHe cpa6aTLIBaHHJI 2,5 B H conpoTHBneHHe 
o6MOTI<H 67 OM. AHanoroaaJI 'laCT.L 6noi<a HMeeT cne.n}'IO
IllHe napaMeTp.LI: 

qHCnO I<OMMyTHpyeM.LIX BXO,nOB - 16 npH CHMMeTpH'IHOM 
BI<niO'IeHHH HnH 32 - npH HeCHMMeTpH'IHOM.BH,n BI<JIIO'IeHHJI 
onpe.nenJieTCJI nepeM.LI'II<aMH BHYTPH 6noi<a, I<ai< noi<a3aHo 
Ha puc. 3. IlpH CHMMeTpH'IHOM BI<JIIO'IeHHH O,nHOMy CHrHany 
,nOJDKHbl COOTBeTCTBOBaT.L BXO,nbl 0 H 0+16, r,ne 0=1716. 

Bxo.nHoe H BLixo.nHoe conpoTHBneHHJI onpe.nenJIIOTCJI 
BHeUIHHMH u;enJIMH. 

Mai<CHMan.LHaJI ci<opocT.L nepei<JIIO'IeHHJI I<aHanoa -
100 rll. 

TeMnepaTypHbiH ,nHana30H +10 °C ..;- +50°C. 
BLixo.nHoi CHrHan no.naeTcJI Ha pa3'.LeM.LI "+" H "- ". IlpH 

HeCHMMeTpH'IHOM BI<niO'IeHHH pa3'.LeM "-" no,ni<niO'IeH I< I<Op
nycy. 

2. JIOTHIJECKA..H CTPYKTYPA KOMMYTATOPOB 

JlorH'IeCI<aJI CTpyi<Typa BCeX Tpex THUOB I<OMMyTaTOpOB 
O,nHHai<OBa 3a HCI<JIIO'IeHHeM TOrO, 'ITO ,nnJI I<OMMyTaTopa 
KA 002 npe.nycMoTpeHo Ton.LI<O HeCHMMeTpH'IHoe BI<nroqe
HHe. linoi<-CXeMa norH'IeCI<OH 'laCTH I<OMMyTaTOpOB UOI<a-
3aHa Ha puc. 4. 

JI1060H BXO,nHOH KaHan I<OMMyTaTOpOB MO)I(eT 6LIT.L no,n
I<niO'IeH I< BLixo.ny c noMOIIJ;.LIO perHcTpa no.ni<nroqaeMoro 
KaHana no I<OMaH,ne OT 3BM. 

Ilpe.nycMoTpeHa B03MO)I(HOCT.L nocne.noaa Ten.LHoro ci<a
HHpoaaHHJI no,ni<JIIO'IaeMLIX I<aHanoa. 3To ocyiiJ;eCTBnJieTcJI 
Ha)l(aTHeM I<naBHWH "+1" /npH OT)I(aTOM nepei<JIIO'IaTene 
Il-K/ HnH no,naqei HMnyn.LCOB Ha "Bx.+1" HnH C UOMOIIJ;.LIO 
~YHI<IJ;HH F~5). ~nJI onpe.neneHHJI npH ci<aHHpoaaHHH HaH-
6on.Lwero HOMepa no,ni<JIIO'IaeMoro KaHana o cne.nyeT yeT a
HOBHT.L perHCTp I<OHe'IHOrO KaHana B COCTOJIHHe 0 + 1 Ha)l(a
THeM I<naBHWH "+1" /npH Ha)l(aToM nepei<JIIO'IaTene II-K/ 
HnH C UOMOIIJ;.LIO COOTBeTCTB}'IOIIJ;eH I<OMaH,n.LI OT 3BM. Co
CTOJIHHJI 060HX perHCTpOB yi<a3.LIBaiOTCJI naMUO'II<aMH. IlpH 
COBna,neHHH COCTOJIHHJI perHCTpOB BO BpeMJI CI<aHHpOBaHHJI 
o6pa3yeTCJI cHrHan L H 3aropaeTcJI naMnO'II<a •• L ••. 
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)l,nH ocymecTBneHHH MHOrOKpaTHOrO CKaHHpOBaHHH Bbi

XO,IJ, "+1" cne,IJ,yeT coe,IJ,HHHTb c axo,IJ,oM "KacK". Enaro,IJ,apH 

3TOMY npH nocTynneHHH CHrHana L perHCTpbl KOMMyTa TOpa 

H TpHrrep TL c6paCbiBalOTCH B HCXO,ll,HOe COCTOHHHe, H CKa-

HHpOBaHHe nOBTOpHeTCH. 
Bee norH'leCKHe axo,IJ,Hbie H BhiXO.IJ.Hbie cHrHanhi .IJ.On:>KHbi 

HMeTh aMnnHTY.D.Y 0,8 B Ha conpoTHBneHHH 50 OM. 
)l,nHTenbHOCTb CHrHanOB Ha BXO,IJ,e "+1" - ::_ 10 HC. 

)l,nHTenbHOCTb CHrHanOB Ha BblXO,IJ,e "+ 1" - 50 HC. 

CHrHanhi L, I , N ,"+1" H "Bx.KaCK." 3aKpbiBaiOT Bhi-

xo.IJ.HOH KaHan. llpH OTKpbiTOM BblXO,IJ,HOM KaHane BKniO'leHa 

naMnO'IKa "BbiX." 
CHrHanhi z H C c6pacbiBaiOT perHcTpbi H TpHrrep T L. 

Y CTaHOBKa HOMepa nO,IJ,KniO'!aeMOrO KaHana IlpOH3BO,!J,HT-

CH no lllHHaM Wl-'- W5, a '!TeHHe ero co,IJ,ep)l(HMOro - no 

lllHHaM Rl -'- R5 . 
YcTaHOBKa HOMepa KOHC'iHOrO KaHana npOH3BO,IJ,HTCH 

no lllHHaM W6 -'-WlO, a '!Tenue ero co,IJ,ep)l(HMoro - no lllHHaM 

R6 -7-RlO. 
EnoKH BbiiiOnHHIOT cne.IJ.YIOlUHe KOMaH.IJ.bi c MarHcTpanH: 

NA(O)F(l) - '!TeHHe ycTaHoBneHHbiX HOMepoB KaHanoa Q = 1 
NA(O)F(8) - npoaepKa HanH'IHH cHrHana L Q = L 

NA(O)F(10) - c6poc Tpurrepa T L Q=O 
NA(O)F(11)- c6poc ycTaHonneHHbiX HoMepoB KaHanoa Q=O 
NA(O)F(17)- :,·cTaHOBKa uoMepoa KaHanoa Q=l 
NA(O)F(25)- + 1 B perHcTp nJ)J.KJ1IO'!aeMoro KaHana. Q= 0 

l1pH I.lblllOJJHeHHH nepe'IHCJ1eHHbiX KOMaH}l H naJUI'IHH H3.

npH)l(eHHH llHTaHHH -6 B nonaeTCH cHrHan X= 1. 
EnoKH norpe6muoT roKH: 0,5 A no uenH +6 B H 0, l A 

no uenH -6 B. liJIOK KA 003, KpoMe roro, norpe6H5l.eT 

25 A<A HO uenH -24 B. 
Bee 6noKH HMeiOT lllHPHHY nepe,IJ,Heg naHenH 17,2 M .. •L BH.D. 

nepe)J.HeH naHe.TIH O,IJ,HHaKOB ,IJ,J1H BCeX THITOB KOMMyTaTOpOB. 

Ha puc. 4 noKa3aHa nepe,IJ,HHH naneJib 6noKa KA 004. 

3. IIOCJIEAOBATEJibHOE COE,aHHEHHE 
KOMMYTATOPOB 

fipH He06XOJJ.HMOCTH MO)KHO CTpOHTb CHCTeMy, COCTOH

lUYIO H3 HeCI\.OJ1bKHX KOMMyTaTOpOB, COe,IJ,H:HeHHblX llOCJ1e,IJ,O-
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aaTenhHO. CKaHupoaaHHe aceii: cucTeMhi 6y,IJ,eT ocymecT

anHTbCH, ecnH coe,IJ,HHHTb BblXO,!J,bl "+1" H "KacK". npe,IJ,bl

.D.YlUero 6noKa C COOTBeTCTBYIOlUHMH BXO,IJ,aMH nocne,IJ,yiOIUerQ 

H ae CTH ynpaaneHHe qepe 3 nepBblH 6noK I puc. 5/. no ,IJ,OCTH

)l(eHHH paaeHCTBa COCTOHHHH perHCTpOB nO,IJ,KniO'!aeMOrO 

H KOHe'iHOrO KaHanOB B nepBOM KOMMyTaTope o6pa3yeTCH 

CHrHanL, KOTOpblH 3anupaeT ,IJ,aHHbiH KOMMyTaTOp H OTKpbl

aaeT nocne,IJ,yl01UHH. llpH 3TOM CHrHanhi "+1" npOXO,IJ,HT 

qepe3 nepBbiH KOMMyTaTOp H Ha'IHHalOT nepeKniO'!aTb KaHanhi 

cne,IJ,yiOIUero H T .,IJ,. CHrHanoM OKOH'iaHHH H3MepeHHH HBnH

eTCH cHrHan L c nocne,IJ,Hero KOMMyTaTopa. 

)l,J1H MHOrOKpaTHOrO CKaHHpOBaHHH HeCKOnbKHX 6noKOB 

HX cne,IJ,yeT coe,IJ,HHHTb B KOnbUO, T. e. ,IJ,OnOnHHTenbHO llO,lJ,

KniO'IHTb BbiXO.IJ.bi "+1" H "KacK". nocne,IJ,Hero 6noKa K cooT

aeTCTBYIOlUHM BXO,IJ,aM nepaoro. 4T06bl CKaHHpOBaHHe Ha'IH

HanOCb C 6noKa, HMeiOIUero B KOnbUe nopH,ll,KOBblH HOMep K 

KOMMYTATOP 2 K N 

~ \~ ~ 
I 

L --------~------------
KO/\bl.lEBOI-1 PE>I<I-IM 

_j I 

- J 
L- ---------------------

Puc. 5. ElloK- cxeMa nooK/110'-IeHUJI IIOZU'IeCKUX exoooe u 
6biX0006 KOMMY111U1110p0M npu noclle006U111e/lbHOM UX coe-
OUHeHUU. 
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HY>KHO B 6noKe c HOMepoM K-1 TpHrrep T L nepeBeCTH B 

COCTOJIHHe "1" nyTeM YCTaHOBKH perHCTpa UO,D;KniO'IaeMOrO 

KaHana B UOJIO:>KeHHe niiO,T.\KJIIOI. ""nKOH•. Ha:>KaTHeM KnaBHIUH 

"+1" HnH KOMaH,D;OH OT 3BM. llepe,D; UOBTOpHbiM CKaHHpOBa

HHeM perHCTpbl H TpHrrep TL oqepe,D;HOrO KOMMyTaTopa 

c6paCb1BaiOTCJI B "0" nepena,D;OM HaUpJI:>KeHHJI, B03HHKaiOIQHM 

Ha BXO,D;e "KaCK.", BCJie,D;CTBHe UOJIBJieHHJI CHrHana L B 

npe,D;bi,IJ;YilleM KOMMyTa TOpe. 

llOCKOJibKY UpH CKaHHpOBaHHH B CHCTeMe UOCJie,D;OBa

TenhHO COe,D;HHeHHbiX KOMMyTaTOpOB B Ka)K,IJ;biH MOMeHT 

BpeMeHH o6pa3yeTCJI JIHIUb O,IJ;HH aHanorOBbiH CHrHan, ue

necoo6pa3HO 06be,D;HHHTb BbiXO,IJ;bl 3THX CHrHaJIOB BO BCeX 

6noKaX H UO,!J,aTb EX Ha 06IQHH H3MepHTeJibHbiH UpH60p. 

Bo3MO>KHbl ,D;Ba cnoco6a o6be,IJ;HHeHHJI BbiXO,D;OB: 

a/ ITapannenLHoe coe,D;aHeHHe aHanoroBbiX BbiXO,D;OB "+" 

H "·"/puc. 6aj. KvMMyTaTOpbl npH 3TOM MOryT HCUOJ1b30· 

BaTbCJI TOJibKO O,lJ,HOrO THUa. Harpy30'IHOe COUpOTHBJieHHe 

,IJ;On:>KHO 6b1Tb 06IQHM ,IJ;JIJI BCeX KOMMyTaTOpOB, U03TOMY 

HH,lJ,HBH,D;yaJibHble Harpy30'1Hble COUpOTHBJieHHJI B 6JIOKaX 

KOMMYTATOP: 1 

( 
ElbiXQAbll 

Q) 

N 06W.IA~ 

6) 

Puc. 6. GAoK- cxe.Ma o6oeouHeHUJI KOM.My•a•opoe: a/ 'lepea 
06UIYIO HazpyaKy; 6/ 'lepe3 06fi#UU KOM.MyJiallop. 
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cne,D;yeT OTKJIIO'IHTh. BeJIH'IHHa o6IUeii Harpy3KH ,D;OJI>KHa co

OTBeTCTBOBaTL BeJIH'IHHe HH,lJ,HBH,D;yaJibHOrO Harpy30'IHOrO 

COUpOTHBJieHHJI ,IJ;JIJI ,D;aHHOrO THUa KOMMyTaTopOB. He,D;o

CTaTKOM 3Toro cnoco6a ,D;JIJI KOMMyTaTopoB KA 002 H 

KA 003 JIBnJieTcJI B03pacTaHHe nLe,D;ecTana Ha BbiXO,D;e 

C yBeJIH'IeHHeM 'IHCJia 06be,D;HHJieMbiX 6JIOKOB H3- 3a TOKOB 

yTe'IKH 3aKpb1TbiX KaHanoB. ITLe,D;ecTan MO:>KHO H3MepHTh 

UpH UO,D;aqe CHrHaJia 3aUpeTa f, KOTOpbiH 3aKpb1BaeT BXO,D;

Hble KaHaJibl BCeX KOMMyTaTOpOB, H HaUpJI:>KeHHe Ha BbiXO,D;e 

6y,D;eT OUpe,D;eJIJITbCJI TOKaMH yTe'IKH. 

6/ McnonL30BaHHe o6IUero KOMMyTaTopa THna KA 003 

HJIH KA 004 npH CHMMeTpH'IHOM BKJIIO'IeHHH ero BXO,D;OB 

I puc. 66/. B 3TOM cnyqae B Ka:>K,D;OM KOMMyTa Tope coxpa

HJIIOTCJI HH,D;HBH,D;yaJibHble Harpy30'1Hble COUpOTHBJieHHJI, a 

l.JHCJIO COe,D;HHJieMbiX 6JIOKOB orpaHHl.JHBaeTCJI TOJibKO 'IHCJIOM 

BXO,IJ;OB 06J.Uero KOMMyTaTOpa. 

IlpH pa6oTe 6e3 ynpaBJieHHJI OT 3BM HOMep KaHana 

o6J.Uero KOMMyTaTopa MO:>KHO nepeKJirol.faTL nyTeM no,D;al.JH 

Ha ero BXO,D; "+1" curHana! L H3 rpeii,D;epa carHanoB 

L KY 006
191

, o6pa3YIOIUerocJI B pe3yJILTaTe noruqecKoro 

CJIO)I(eHHJI CHrHaJIOB L OT BCeX KOMMyTaTOpOB. 

4. llPHMEP HCllOJib30BAHHJI KOMMYTATOPOB 

0IIHCaHHble BbiWe KOMMyTaTOpbl UpHMeHJIJIHCb B CHCTeMe 

KaJIH6pOBKH H KOHTpOJIJI annapaTypbl, HCUOJih3yeMOH B 

3KCnepHMeHTe no HCCJie,D;OBaHHIO B3aHMO,D;eHCTBHJI UHOHOB 
/10 ltt-. 

C JI,D;paMH reJIHJI ' . t; HX UOMOIUbiO npOH3BO,D;HJICJI KOHTpOJib 

HaUpJI)I(eHHJI UHTaHHJI 22 CUHHTHJIJIJIUHOHHbiX C'leTl.JHKOB H 

TOKOB 9 MarHBTOB H JIHH3 Me30HHOrO TpaKTa CHHXPOUHKJIO

TpOHa. Ha puc. 7 npHBe,D;eHa ynpoiUeHHaJI 6noK-cxeMa :noii 

qacTH annapaTypbl. 

)J,nJI B3MepeHHJI UHTaHHJI (J>3Y HCUOJih3yeTCJI KOMMyTaTOp 

KA 002. 113MepJieMble HanpJI:>KeHHJI ne:>KaT B npe,D;enax 

1,5 • 2,5 KB. TOKH, CHHMaeMble C uenH UHTaHHJI (J>3Y, no

,D;aiOTCJI Ha BXO,D; KOMMyTaTopa KA 002 qepe3 BbiCOKOBOJILT

Hble H3MepuTenLHble ueno'IKH /eM. puc. 1/. ConpoTHBneHHe 

B Ka)K,IJ;OM H3MepJieMOM KaHaJie COCTaBJieHO H3 UJITH UOCJie

,lJ,OBaTeJihHO coe,D;HHeHHbiX conpoTHBJieHHH THna MJIT-2 no 

5,1 MOM, KOTOpble no,D;6upaiOTCJI c TO'IHOCTLIO ±1~ c uenLIO 
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22X1 

KA0021 KA004 KV1010 I KP005 
11HTfPCll. BXOAH. 

K Pfi~CTP 

BT-340 

C KOH TP.- "'3MEP11TEAbHbiX 

TO~Et< MAIH~TOB "' M1H3 

9x 2 

KY0041 KK004 
IPE"'A I<OHTP 

C"'IH.l 

38M 
HP211e;C 

Puc. 7 . .6/loK- cxeMa annapamypbl KOHmpo/IJI HanpJIJKeHuil 
lf>3Y U mOK08 Ma2HUmoe U /IUH3. 

yaenuqeuHH a6conroTHOH ToquocTH H3MepeHHH. Bo3MO~Ha 
TaK~e nporpaMMHaH KOppeKI.I,HH nyTeM BBe,neHHH COOTBeT
CTBYIDII.I,HX nonpaBOK B npou.ecce Kanu6pOBKH CHCTeMhl. 

)J.nH H3MepeHHH KOHTpOnhHhiX HanpH~eHHH, CHHMaeMhiX 
C IIIYHTOB MOTop-reuepaTOpOB, llHTaiDli.I,HX MarHHThl H nuu-
3hl, ucnonL3yeTcH KOMMyTaTop Tuna KA 004. 3TH uanpx
~eHHH COCTaBnHIDT e.nHHHI.I,hl H .necHTKH MHnnHBOnhT. 0HH 
no.naroTCH ua axo.n KOMMyTaTopa no 3KpauupoaaHHhiM napaM 

npoao.noa THna MrT«P. 
BMxo.n KOMMyTaTopa KA 002 no.nKnroqeu K nepaoMy 

CHMMeTpuquoMy axo.ny KOMMyTaTopa KA 004 /axo.nhi 1 
u 17 I. BMxo.nuoe uanpx*euue KOMMyTa Topa KA 004 no.na
eTcH ua u.ucl>poaoH aonhTMeTp THna V 530 N Meratronik ,..IU:ii.ucl>
poaMe BMxo.nhi a~nhTMeTpa no.ncoe.D.HHeHM K axo.nuoMy 
perucTpy KP 005 71 BMrronH.HIDll.l,eMy ponh ero HHTep$e8ca. . 
14 
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11u$opMai.I,HH c perucTpa KP 005 BhiBo.nHTCH no curuany 
L qepe3 KOHTponnep KK 004181 B 3BM HP 2116C. 11u$op
Mai.I,HH o aenuquue H3MepxeMoro uanp1DKeuux 3auuMaeT 
rro.na.npec A(O). a cTaTycuax uu$opMau.ux /.nuana3oH u 3HaK 
uanpx~euux/ - no.na.npec A(l). <bopMaT enos noKa3aH a 
ma6Aut~e. 

A(O) 

R16 R15 R14 R13 R12 Rll RIO R9 RB R7 R6 R5 R~ R3 R2 Rl 

Allll I I I I I I I I ~ 10~ 0 ~ 1 g0 1 1~ I ~ I~~ 1 .. -"1..+ "I 
IJ.H$pOBOH BOnbTMeTp HaquuaeT H3MepeHHe HanpH)I(eHHH 

B MOMeHT OKOHqaHHH CHrHana L. JanHCh HH$OpMai.I,HH B 6noK 
KP 005 npoH3Bo.nHTCH no curuany "OKou•muue perHcTpa
U.HH", nOCTynaiDll.l,eMy OT BOnbTMeTpa. 

flocne.noBaTenhHOe nepeKnroqeuHe KaHanOB B 060HX 
KOMMyTa TOpax npOH3BO.nHTC11 nyTeM no.naqu $YHKI.I,HH F(25) 
ua nepBbiH H3 HHX. Cuaqana nepeKnroqaroTCH Kauanbi a 
nepBOM KOMMyTaTope, a no .noCTH)I(eHHH B HeM paBeHCTBa 
3Haqeuu8 no.nKnroqaeMoro u Kouequoro Kauanoa- ao BTopoM. 

AnnapaTypa KOHTpOnH yKa3aHHbiX Hanp11)1(eHHH H TOKOB 
o6ecneqeua nporpaMMaMH VOLTS H LIST2. BKnroqaeMbiMH 
c noMOll.l,biD ynpaenxeMoH nporpaMMbi MONIT 1 ~ 11 3TH npo
rpaMMbl OCyll.l,eCTBnHIDT npHeM, o6pa60TKY H BhlBO.n HH$op-

Mai.I,HH ua TeneTaHn uno an$aBHTHO- u.u$poao8 .nucnne8 B au.ne 
Ta6nHI.I,, B KOTOpbiX yKa3biBaeTCH TaK)I(e OTKnOHeHHe H3Me
peuuo8 aenuquubi /a npou.euTax/ OT ee 3a.nauuoro 3Haqeuux. 

AnnapaTypa KOHTpOnH HallpH~eHHH H TOKOB pa60TaeT 
a Teqeuue pH.na ceaucoa u noKa3ana xopornyro cTa6unbHOCTh 
H y.no6CTBO B 3KCIInyaTai.I,HH. 
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