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I. BeeoeHue 

Op& DOCTaHOBKe 3KCDepBMeHTa DO DOHCKY HOBWX T.UKe-
. JIWX 11acTBll B aHTBJI,D;ep i I B03HHKna Heo6XO.D;HMOCTL O.D;HO
BpeMeHHoro B3MepeHBJI 6oni.woro xona11ecT:ea napaMeTpos 
.D;nJI xa:>K,D;oro perecTpepyeMoro co6wTBJI. Ope :noM &3- 3a 
Manoro ce11eHBJ1 e3y11aeMwx ,npoueccos I -10 - CM 

2 / 
He06XO.D;BMO 6wno 06ecne11HTL CTa6HnLHYIO H Ha,D;e)l(JlylO pa6o
Ty annapaTypw B ycnoBBJIX ,D;nBTenLHWX 3KCD03B1Ulii 
I> 300 'lac/. 3Ta 3a.D;a11a 6wna peweHa nyTeM co3.D;aHHJI 
:nccnepHMeHTanLHO:ii ycTaHOBKB, pa60Ta101.Qeii .Ha nHHHH c 
3BM /2/. HH>ICe ODBCWBaeTCJI ycTpo:iiCTBO aMllnHTY.D;Ho-spe
MeHHOro aHane3a, 06ecne11&:ea101.Qee npeo6pa3oBaHHe HHcl>op
Ma.QBH, DOCTyna101.Qe:ii OT ,D;eTeKTOPOB B llHd>poBOH KO.D;. 

II . 1'AoK- cxeMa yc•poilc•ea aMnAu•yoHo- epeMeHHOZo 
aHaAu3a 

YcTpoiicTBO I puc. 1/ peanH3yeT 56 B3Mep&Teni.Hwx 
!: TpaKTOB KO.D;Hpo:eaHBJI no 1000 KaHanos xa:>K,D;wii. 0Ho sKJU0-

11aeT B ce6JI cne.D;y101.QBe 3neMeHTw: 131 
1/ speuJI-aMnnHTYAHWe npeo6pa3o:eaTene /BAD/ 

141 2/ ynpasnJieMwe BHTerpaTopw BMnynLCOB /HHT/ 
3/ npeo6pa3o:eaTena aMnn&Ty.D;a-speMJI I ABO/; 
4/ reHepaTop cepee /rC/; 
5/ 6noKB KO.D;BPOBaHBJI /EK/. 
AHanorcswe cerHanw, Hecyl.QBe BHd>opMalUIIO 06 aMnnH

Ty.D;e BMDyni.coB co c11eT'IBKOB, 06 B3MepJieMWX speMeHaX 
nponeTa B BpeMeHHWX OTMeTxax CBrHanoB co c11eT11HKOB, 
nocTynalOT Ha sxo.D;w ABO c swxo.D;oB ynpaBnJieMwx HHTerpa -
TopoB e epeMJI-aMnnHTY.D;HWX npeo6pa3o:eaTeneii. CHrHan 
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0 co6WTBH., OTo6paHHOM 3JleICTpOHHOii JIOrBICOH - "MacTep"' 
nocTynaeT Ha cxeMy 6no1espos1es /E/ 13/. YnpasneHBe Tpa1e
TaMB ICO.llBPOBaHB.B ocymeCTBJJJleTC.B no,lla11eii CBrHaJJa "Tpsr
rep" c BhlXO.D;a cxeMhl E Ha BXO.llhl ynpasneHB.B cxeM npo
nycxaHHll /CIT/ B HHTerpaTopos /HHT/. 

PaccMoTpHM pa6oTy O.D;Horo TpaICTa ICO.D;HposaHB.B. B ac
xo.D;HoM cocTo.BHBB see R -S • TpBrrepw B 6no1ee ICO,llBposa
HB.B HaXO,ll.BTCJI B c6poweHHOM COCTO.BHBB B CXeMa E OTICphlTa. 
IlpB noJisJJeHBB csrHana "MacTep" cxeMa E Bhl,llaeT carHaJJ 
"Tparrep" B 3axp1a1saeTC.B. CarHaJI "Tparrep" 3anycxaeT 
06UU1i .D;Jl.B scex 56 TpaICTOB reHepaTop cepBB BMDYJJLCOB 
/rC/. H:wnynLcw c reHepaTopa cepaa 11epe3 pa3BeTBBTeJJB 
p 1-:- p 14 B OTICphlThle cxeMhl BOpOT B ICa>K,llOM TpaICTe ICO,llB
posaHB.B DOCTynaIOT Ha BXO,llhl nepec11eTHhlX cxeM 6JIOJCa ICO
.llBPOB&HBJI. 0ICOH11aHBe pa3p.B,lla eMICOCTB 3apJ1,D;Ho-pa3p.B.D;HO
ro ycTpoiicTsa /3PY I c<mposo)l(,D;aeTc.B HMDYJJLCOM "KoHeu 
npeo6pa30BaHB.B". 3TOT BMDYJJLC onpoICB.llWB&eT R-S- TpBr
rep nepec11eTHoii cxeM1a1 /ITC/ ()noxa ICO.llBPOBaHB.B B 3a1ep1a1-
saeT CXeMy BOpOT Ha BXO,lle ITC. TaKBM o6pa30M, B nepe
C'leTHOB cxeMe 3aDOMHHaeTC.B .llBOH11HWi ICO.ll, COOTBeTCTBYIO
UUIB aMnJIBTYAe cBrHana Ha sxo,lle ABil. Ilepec11eTHa.B cxeua 
IICil BCICJJI011aeT nepenonHeHBe. IlpB noJIBJieHBB 1018-ro 
BMDYJJLCa Ha BXO,lle IlCil DpOBCXO.D;HT ODpOICB,llWB&HBe ynpas
Jl.BIOutero TpHrrepa B o6phlB cepBB reHepaTopa rC. 

HHcliopMaUB.B c 11eT1a1pex nepec11eTHhlX cxeM ICOMDOHyeTC.B 
B O,llHO M&WBHHoe CJIOBO B DO ICOM&H,lle "C'IBThlB&HBe" H3 
ycTpoiiCTB& CB.B3B /S/ nepe,llaeTCJI B naM.BTL 3BM 
E3CM ·3.M. Ilo OICOH11aHBB nBKJJa perBCTPaUBB CBrHaJJ "pa3-
6JIOICBpOBICa" DO,D;rOTaBJIBBaeT ycTpOiiCTBO aMUJIBTY.D;HO- spe -
MeHHOro aH8.JDl3a IC perBCTpanaB CJJe,llYIOutero C06hlTH.B. 

Iloeo6pa3osaTeJIL aMDJIBTYJla-soeMJI COCTOBT B3 Tpex 
6JJOICOB: 
a/ JJBHelHoro yc&JJBTeJJ.B BMDYJJLCOB; 
6/ 3apJI,llHO-pa3p.B,llHOro ycTpoicTB& /'JI; 
B/ topM&posa Ten.& HMDyJJLCOB ICOHUa npeo6pa30B&HB.B. 

Jl&HeiHhli ycBJJBTeJIL BMDYJJLCOB / puc. 2/ 06ecne11asa
eT JJBHeiHoe ycaneHBe B 4>op:w&posaHBe BMDYJJLCOB. YcaJJB
TeJJL COCTOBT Bl .llBYX yCBJIBTeJJLHWX ceKnei, oxsa11eHHWX 
MeCTHhlMB o6paTHWMB CBJl3.BMB. PeryJJBposKa ycHJJeHBJI 
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ocymecTBnJ1eTcJ1 Ha BXOJJ.e ycHnHTenJ1 c noMomblo cornaco
BaHHoro aTTemoaTopa /100 OM/. cl>opMHpoeaHHe HMnynLcoe 
npOH3BO,lUITCJI AH!W>epeHii;BpOBaHHeM c noMomLro KOPOTK0-
3aMKHYTOH nBHBB JaJJ.ep)ICKB I r 3 =0,5 MKCeKi B BHTerpH
py10meii: uenB c nocTOJIHHoii: epeMeHH r 11 =0,35 MKCeK. TaKoe 
fi>opMBPOBaHHe 06ecne 11BBaeT OilTHManLHYIO fi>opMy HMnynLca 
JJ.IlJI HCilOilb30BaHHoro HaMB 3PY. 0THOCBTenbHbIB lllYMOBOB 
3apJ1,n ueneii fi>opMHpoBaHBJI cocTaBnJleT 1,3. Ko3cl><l>BuHeHT 
ycHneHHJI ycHnBTenJ1 -150. 

cl>opMBpOBaTenb BMnynLCOB KOHUa npeo6paJOBaHHJI 
I puc. 3/ BLinonHeH no cxeMe qyecTBBTenLHoro OJJ.HOBH6pa
Topa c 3MBTTepHoii CBJl3LIO 161. CxeMa BLIJJ.enJ1eT Ja,nHHB 
fi>pOHT OTPHUaTenbHOro HMnynLca, nocTynaromero c 3PY' 
e fi>opMBpyeT cTaHJJ.apTHLiii: cBrHan TTL ypoBHJI JJ.nHTenL
HOCTLIO - 1,5 MKCeK. 

reHepaTop cepBB BMnYJ1bCOB /puc. 4/ nocTpOeH no 
npBHUBDY 3anaJJJ.blBa10meii o6paTHOH CBJl3H. qacToTa Kone-
6aHHB Ja,naeTCJI c noMomLro BHelllHeB IlHHHH Ja)J.ep)ICKH Ha 
KoaKcHanLHOM Ka6ene H ct>cTaenJ1eT 10 Mr14. Pa6oToif 
reHepaTopa MS ynpaenJ1eT R-S-: TpHrrep M3, M4. BbIXOJJ.
Hoii: CHrHan re Hepa To pa qepe 3 6yfi>epHble KaCKaJJ.LI M6, M8, 
M9 nocTynaeT Ha npeo6paJoeaTenH ypoeHeii IlYl -'- IlY15 
H pa3BeTBJ1JleTCJI c noMOIUblO pa3BeTBHTeneii p 1 ,: p 14 
/ puc. 5/. 3aBHCHMOCTL qacTOTLI reHepauee OT HanpJ1)1CeHBJ1 
nHTaHHJI -0,3~/ B. ~H4>c1>epeHUHanLHaJ1 HenHHeii:HoCTL He 
npee1.1waeT 0,1~ /e nepBLIX T.pex KaHanax He 6onee 0,2~/. 

6noK KOJlllpoeaHHJI ocymecTenJ1eT npeo6paJoeaHHe epe
MeHHblx HHTepeanoe Me)ICJJ.Y cHrHanoM "TpHrrep" H cerHana
MH "KoHeu npeo6paJ0BaHHJ1" c Ka)ICJJ.Oro aMnnHTYJJ.Ho-epe
MeHuoro npeo6paJoeaTenJ1 e uHfi>poBble KO,nbl. 6noK COJJ.ep)ICHT 
56 JJ.BOHqHblX nepecqeTHblX CXeM IlC eMKOCTblO no 10 6HT, 
e1.1nonHeHHblX Ha rH6pHJJ.HLIX DTL - HHTerpanLHblX c-xeMax 
c 6blCTpOJJ.eHCTBHeM 20 MI'14. BXOJJ.bl nc ynpaBJ1JllOTCJI 
COCTOJIHHeM TpHrrepoe c DOMOmbro BOpOT. CoCTOJIHHe Ka)IC
JJ.OH IlC DE:',l)e)J.aeTCJI B J1HHHIO CBJl3H qepe3 COOTBeTCTBYIOmHe 
nponycKaTenH. 

Ilpeo6pa3oBaTeJ1H aMDilHTyJJ.a-KOJJ. npo~erJIJ1HCb c DOMO
IUblO reHepaTopa 3TanoHHoii: aMnnHTYJJ.bl ' 7 . HJMepJ1nacL 
BHTerpanLHaJI HenHHeBHOCTL npeo6pa3oeaTenei H .nonro
epeMeHHaJI CTa6HnbHOCTb. HHTerpanLHaJI HeJ1HHeBHOCTb He 
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Puc. 3. CxeMa ;opMupoea•e.11.R UMny.11i.ca KOHi.ia npeo6paao
eaHu.R. 

npeBwmaeT 0,1-:- 0,2"/o, ,l:lOJirOBpeMeHHaJI HeCTa6BJILHOCTL 

COCTaBJIJleT 1-:- 2 KaHaJia 3a 5 '4QC B na6opaTOPHWX YCJIOBBJIX. 

fio IlOJiyqeHHLIM xapaKTepBCTBKaM BHTerpanLHOB HeJIBHei

HOCTB B Ka~oi TOqKe BJ.lqBCJIJIJIBCL OTHOCBTeJILH:We OTKJIO

HeHBJI OT npJIMOi: *. 3aaqeHBJI 3TBX BeJIBqBH J:lJIJI HeCKOJILKBX 

ABll npBBe.i:teHw Ha puc. 6. Cpe.i:tHe-KBa.i:tpaTBqHwe OTKno
H~HBJI 3TBX BeJIBqBH He npeBwmaJOT 2-3~ no BceimKane. 

HHTerpaJILHaJI HeJIBHeiiHOCTL TpaKTOB aMnJIBTYJ:lHWX BlMepe

HBii He npeBLimaeT l"/o /qTo onpe.i:teJIJ1eTcJ1 BHTerpaTopoM/, 

a->TpaKTOB BpeMeHHLIX B3MepeHBB - He Xy)l(e 0,3~. 

III. AMn.11u•yOH1>1e u epeMeHHwe uaMepeHu.R 

H3MepeHBJI aMUJIBTYJ:l B BpeMeHHLIX OTMeTOK CBrHaJIOB 

«ll3Y C:QBHTBJIJIJllUIOHHWX B qepeHKOBCKHX cqeTqBKOB npoBo-

* ~ ( = ( -=::- -1) 100 % ; AN = N (A i+ 1 ) - N (A i ) ; 
AN 

Ai - aMUJIHTy,l:la rT A; ('Ai+ I -A i ) = const; ; 
KaHana. 
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Puc. 4. 1IpuHt1unua.11i.Ha.11 cxeMa ynpaeA.ReMozo 2eHepa111opa 
cepuu. 

.IJ.HJIHCb c :QeJibJO nocne,IJ,yromero aHaJIHJa 3aperHcTpHposaa

HbIX co6LITHH. 
B TpaKTax H3MepeHHJI. aMnJIHTY.IJ. curaanbl c <l>3Y pa3 -

BeTBJIJl.JIHCb c IlOMOl.l\blO naCCHBHLIX pa3BeTBHTeneii /80"/o 
aMilJIHTY.IJ.bl CHrHaJia BO speMeHHOii H 20'1<> - B aMilJIHTY.JJ.Hblii 

KaHaJI/ H IlOCTynaJIH Ha BXO,l:lbl ynpaBJIJl.eMLIX HHTerpaTOpOB. 

Bo speMeHHbIX TpaKTax cHrHaJibl c d>opMHposaTeneii nocTy

nanH Ha BXO.IJ.LI cxeM nponycKaHHJI.. TaKoe nocTpoeaue noru

KH Il03BOJIHJIO HCilOJib30BaTb o6mHii CHrHaJI ynpasneHHJI 

/"Tparrep"/ ,lJ,JIJI speMeHHblX B aMilJIHTY.IJ.HblX TpaKTOB H Ta-
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KHM o6pa3oM oT6epaT& cHrHanw, nocTyna1011lHe aa sxo.nw. 
ABil. Ilpe 3TOM s 3Ha'IBTeJI&Hoi cTeneHB ynpomaeTc.11 cxeMa 
ABil /HCKJIIO'la10Tc.11 naaeiawe sopoTa/, 'ITO .11sn.11eTc.11 cy
mecTBeHHWM d>aKTOPOM np:&: C03,naHHH ycTaHOBOK c 60JlbWHM 
'IHCJlOM H3Mep.11eMWX napaMeTpOB. 

Heo6xo,nBMoe qecno KaHanos Ko,nsposaaa.11 I - 1000/ 
B3MepBTeJl&HblX TpaKTOB onpe,neJI.llJlOCb .naana30HOM H3Me
p.11eM&1X speMeH nponeTa B pa3peweHBeM cneKTPOMeTpa no 
speMeHH nponeTa /CBil/. TaK KaK 'IHCJJO TpaKTOB BpeMeH
HblX B3MepeHBB COCTaBJJ.llJlO - 70'fo OT o6mero KOJJB'leCTBa 
TpaI<TOB, TO 'IBCJIO KaHaJIOB ico,neposaHB.11 BO Bcex npeo6pa30-
BaTen.11x 6wno sw6paao o.neHaKOBWM B pasawM 1024. 

Tpe6osaHB.ll I< .nonrospeMeHHoi cTa6sni.HocTB H3Mepe
Teni.awx TpaKTOB sec&Ma BblCOI<B B CB.1138 c B&ICOKBM spe
MeHHWM pa3peweHBeM cneKTPOMeTpa H ,nJJBTeJlbH&IMB 3KCno-
3HllB.llMB / > 300 "lac/. MeTo.n cTa6BJIB3allBB B3MepaTeni.
Horo KaHana C IlOMOm&lO lleilH o6paTHOB CB.113B/S/ B ,naHHOM 
cnyqae aenpaMeHBM B3 - 3a 6oni.woro 'lacna B3MepsTem.awx 
TpaKTOB. ,Il;JJ.11 peweHB.11 3TOB npo6JJeMW HaMH 6&1J1 BCDOJl&-
30BaH MeTO,n CTa6BJIB3allBH B3MepHTeJJ&HblX TpaKTOB nyTeM 
sse.neas.11 nonpasoK no pe3yJJ&TaTaM o6pa6oTKH cneKTpos 
penepHwx co6&1THi c noMomi.10 3BM. B 3KcnepaMeHTe s Ka
qecTse penepawx co6&1THi acnoni.3osanaci. 17 H d -co6w
TB.ll /npoxo~eHBe rr--Me30HOB H aHTH-.neiTpOHOB qepe3 

f' 

ycTaHOBKy/. B Te'leHee o,naoro llHKJJa HHTeHCHBHOCTH ycKo-
peTen.11 perecTpBposanoc:i. .no wecTH penepHwx co6wTei. 
06pa6oTKa rHCTOrpaMM penepHWX co6&1THB npoH3BO,nBJJaCb 
c HHTepsanoM B 1- 2 qaca. BwqscneHHWe 3Ha'leHBJI ueHTpos 
TJl)KeCTB pacnpe.neneHHB BBO,nHJlHCb B Ka'leCTBe HOBWX 
KOHCTaHT B3Mep.11eMWX napaMeTpOB. 

H3MepeHH.ll noKaJana, 'ITO HJMeHeHH.11 K034>ci>HllBeHTOB 
npeo6pa30BaHB.ll H3MepHTeJl&HblX TpaKTOB npeHe6pe)(CBMO 
Manw. Il03TOMy nonpaBKH Ha H3MeHeHHe K034>ci>HllBeHTOB 
npeo6pa3oBaHB.ll He BBO,nHJlHCb. CMemeHHe ueHTPOB TJl)KeCTH 
He npeswwarro 5 KaHaJlOB 3a CYTKH. ,D;oKa3aTeJl&CTBOM 3cl>cl>eK
THBHOCTH npHMeHeHHOro HaMH MeTo,na CTa6HJlH3allHH H3Me -
pHTeJl&HblX TpaKTOB CJIY)KHT TOT cliaKT' 'ITO WHPHHa cneKTPOB 
.nn.11 17 - H d- - co6&1THB, Ha6paHHbIX 3a HeCKOJlbKO COT 'laCOB 
pa6oTbl., cosna,naeT c WHPHHOB auanoraquwx pacnpe.neneHHii, 
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Ha6paHHblX 3a 1- 2 qaca, Kor .na .npeii<l> annapa Typbl npeHe6pe -
)l(BMO Man. 

IV. 3aKAKJ'leHue 

1. Pa3pa60TaHo npocToe B Ha.z:i;e>ICHoe ycTpo:iicTBO aMnna
Ty.z:i;Ho-epeMeHHoro aHanB3a, o6ecne'IBBaiomee o.D;HospeMeH
HyJO perBcTpalUIJO .no 56 napaMeTpos. 

2. HHTerpam.aa.11 HenBHeiiHocTL co sxo.nos ABIT " He 
xy:>Ke 0,1~, .nBd>cl>epeHIU1ani.Ha.11 HenaHeiiHOCTL - He xy:>Ke 
2-3~. 

3. IlpBMeHeHHblH MeTO.D; ICOMIIeHCalUIB .z:i;peii<t>os B3MepB
Tem.HblX TpaICTOB c IIOMOll(LIO 3BM D03BOnBn IIOnHOCTblO 
BCICnJO'IBTb BX BnB.llHBe. 

B 3a1Cnio'leHBe asTopw C'IBTaJOT csoBM npB.llTHWM .nonroM 
no6naro.napBTL li.IO.CeMeHosa 3a npe.nocTasneHHYJO pa3-
pa60TI<Y 3PY, B.H.IleTpyxBHa, P .Jl.lliicTe - 3a none3Hble 
06c}')l(.neHB.11, Il.KoHna, IO.Il.MepeICosa, H.cl>.CaMeHICosy - 3a 
COCTaeneHBe nporpaMMbl Ha 3BM B IIOMOll(b B B3MepeHB.llX. 
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