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npH 9TOII( lf>opMa lf>pOHTOB HMnynbCa HHTerpaTOpa He 38BHCHT OT LlnHTenbHOCTH cryCTKa, 

- 2 
H npH (r/zo) << 1 u I (z) at - Conat onpeaenHeTCSI Bblpa.>KeHHeM: 

z 1 , z::::s.r H8p8CT8HH9 

u umax 
=---- (4) 

2 
z- vr 

y(z- vr)2 ~ ~ 2 
,z-vr,r, 

cnaa 

r.oe 

u k p. S n 1
0 =-----

(5) 

max 2rrr 

Ha (4) cneayeT, 'ITO aapacTaHHe HMnynbCa OT 0,05 ao 0,95 (cnaa oT 0,95 ao 0,05) 

DpOHCXOaHT 38 BpeMSI npOXO.>KaeHHSI H8'18nOM ( KOHUOM) cryCTK8 p8CCTOSJHHSI OT Z ""- 2 r 
ao Z=+2r (oT Z·Vr=-2r aoz-vr=+2r ). npH r =50 MM H 9HeprHH ny'IKa 30 Kaa 

BpeMSI H8p8CT8HHSI (cnaaa) paBHO 0,1 MKCeK. 

TaKHM o6paaoM, a 9nyqae nponeTaiDlUero nyqKa 'ISCTHU (a oTnH'IHe OT cnyqag npoaoaHHKa 

C TOKOM) npHMOyronbHblA HMnynbC llpHHUHllHSnbHO Tp8HC!f>OpMHpyeTCSI B HMllynbC C KOHe'IHbiM 

apeMeHeM aapacTSHHH (cnaaa). 

PeanbH8SI H3MepHTenbH8SI nen b, BKniD'I8IDlU8SI H3MepHTenbHYID KSTyWKY, OTnHqaeTCSI OT 

HaeanH3HpOB8HHOA CXeMbl H8nH'IH9M napa3HTHOJ!: eMKOCTH H CODpOTHBneHHSI, 'ITO npHBOaHT K HCK8'"' 

.>K9HHOMY BOCDpOH3BeaeHHID lf>opMbl HMnynbC8 TOKS. 

KaTyWKa C BXOaHol!: UellbiD HHTerpaTopa npeacTaBnHeT co6ol!: KOne6aTenbHhiA KOHTyp 

c napaMeTpaMH L C H R , rae R - 9KBHBaneHTHOe wyaTosoe conpoTHaneaHe. 

C TO'IKH apeHHH HeHCKa.>KeHHol!: nepeaa'IH HMnynbCa aeo6xoaHMo, 'ITo6bi npouecc ycTaHoa

neHHH H80pSI.>KeHHSI B H3MepHTenbHOM KOHType 6bin anepHOaH'IeCKHM H B03MO.>KHO 6onee 6b!CT

pblM. noao6Hbil!: cnyqaJ!: HMeeT MeCTO, KOraa 

2RC=.jLC. (6) 

Baaay Toro, 'ITO a ( 6) 'L' onpeaenHeTCSI KaTyWKOA, a 'C' - pacnpeaeneHHOl!: eMKOCTblO 

K8TYlUKH H BXoaaoA eMKOCTbiD ycHnHTenSI HnH HHTerpaTOpa, anSI ocywecTBneHHSI ycnOBHSI 2 RC=.jLC 

napannenbHO K8TYWK9 llOMHMO BXOaHoro COilpOTHBneHHSI H3MepHTenbHoro ycTpOJ!:CTB8 Heo6xoaH-

11(0 BKniD'ISTb nepeMeHHoe conpoTHaneaae. 

Ycnoaae (6) HBnHeTca aaeanbHbiM H aapywaeTcH npH H~Ha6e.>KHOM H3MeHeHHH napaMeTpoa 

CHCT9Mbl, oaHaKo 1 cnyqaA 2RC =yLC uenecoo6pa3HO paCCMOTpeTb KSK rpaHH'IHhil!: Me.>Kay 

anepHOaH'19CKHM H KOne6aTenbHblM xapaKT9p8MH H8p8CT8HHSI H8llpSI.>K9HHSI. 

B cnyqae naaeAao HapacTaiDlUero CKS'IKa Toxa 

u 

llpH BblllOnHeHHH ycnOBHSI (6): 

0, t <0 

v,o< t< r 

O,r<t<oo 

4 
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npu 

THH9. 



H CI'yCTKa1 

(4) 

(5) 

0 0105) 

2r 

0 Kas 

poBO.llHHK8 

(6) 

TbiO 

2RC=.JLC 

06XO.llH-

y 

(7) 

-t; 2RC 
U = V [ 1 - e ( 1 + tj 2RC) ], o< t< r, 

I'.lle U - BXO.llHOe aanpsr>KeHiie liHTerpaTopa. 

npH > T 

.llOCTHI'BeTCli npH 

-r/2RC -ri2RC t- r 
U=V[1-,(1+ri2RC)e +1/2RC(1-e )(t-r)]e -~ J 

u 
-ri2RC 

-r/2RC ri2RC e 
max V ( 1 - e ) exp ( -

1 
-r/lRC 

T 

t = ----=r- T'fl(C- • 
1- e 

-e 

(8) 

(g) 

(10) 

3HaHHe M8KCHM8JibHOI'O 3HB'IeHHli 1 U• He05XO.llRMO .UJili Onpe.lleneHRli napaMeTpOB BXO.llHOI'O, 

ycTpoi!CTBa liHTerpaTopa, o5ecne'IRBaiOwero HeRcKa)KeHHYIO nepe.lla'ly HMnynbCOB c nogca Poros-

CKOI'O, 

Hanpg)KeHHe, onpe.llengeMoe (8) .ang t < r R ( 9) .ang t > r , nwTynaeT Ha RHTerp~~:-

py10wee ycTpOi!CTBO, Bb!XO.llHOi! Clii'HBJI HHTerpaTopa Ha5niO.ll8eTCli Ha OCUHJIJIOI'pacpe, napaMeTpb! 

li3MepRTeJibHOi! uenH .llOJI)KHbl 5b!Tb Bb!5p8Hbl TBKHM 05pa30M 1 'IT05bl 9TOT CHI'HBJI B HeKOTOpOM 

M8CWT85e BOCI!pOH3BO.llHJl HMnynbC H3MeplieMOI'O TOK8 C MBKCHManbHb!M npH6JIH)KeHHeM K He-

THHe, 

1-13 (8) H (9) cne.llyeT 1 'ITO 

-t/ 2RC - t/ 2RC 
1/k UBblX, (t) = V [ ( 1 + e ) t - 4RC ( 1 - e ) ] 1 O<t<r 

-r 
1/k U (t) = y T - V T ( 2 ( 1 - e 

Bb!X. 

I 2RC 
1 

) T I 2RC 
-ri2RC 

- e 

-r/2RC 
+ ( 1- e ) ~ _ r tj-r 

r -J e jRC' -r--, t>r . 

+ 

( 11) 

( 12) 

Ha pHC. 1 I!OK838H8 cpOpMa nepe.llHei'O cpp0HT8 HMnynbC8 HHTerpaTopa B 38BHCHMOCTH OT tj T 

.llJili pa3nH'IHb!X 3H8'1eHHi! r/ 2RC (r/2RC = 0, 1; 1, 0; 10, 0 ), I!OCTpOeHHOI'O C IIOMOWbiO ( t1 ) 1 ( 12). 

Vl3 p!iC, I H ( 12) CJie.llyeT 1 'ITO U BbiX no a5COJIIOTHOll: BeJIH'IRHe BO BCeX CJiy'laliX CTpeMHTCli 

K V rk 1 O.llHBKO, BpeMli H8p8CT8HHli, Onpe.lleJiliiOWee nepe.llB'Iy cppOHTa H3MeplieMOI'O HMnynbC8 1 

cywecTBeHHbiM o5pa3oM 3BBHCHT OT r/ 2RC = r;.JLC 1 H cppoHT HMnynbca HHTerpaTopa TeM 

6nH)Ke K cppoHTy aocnpOH3BO.llHMoro HMnynbca1 'leM 5onbwe r I 2 RC .[lng y.ll05CTB8 Bbi5opa 

napaMeTpOB H3MepHTenbHOll: KBTYWKH Ha pHC, 2 I!OCTpOeHa 38BHCHMOCTb BpeMeHH aapaCTBHHli 

liMrrynbca .llO 0 1 9 MBKCHMBJibHOI'O 3H8'1eHHli ( t
0

• 9 /_r) OT rl 2RC • npH H3MeHeHHH r/2RC 

OT 0,( .llO 10 BpeMli HapaCTBHHli H3MeHlieTCli OT - 40 .llO 1 1 1 (a e.llHHHUBX T) • 

npHHUiiiiHanbHag cxeMa npHMeagawerocli B axcnepHMeHTax HHTerpaTopa noxa3aHa Ha puc.3. 

Yc~~:nHTenb co5paH Ha naMne 6)!(9n c xoppeKuHell: B aHO.llHOi! uenu. KoacpcpHUHeHT ycHneHiili oxo

no 10
2

1 BpeMli HapaCTBHHli 0 1 1 MKCeK. 

MaxcHManbHBli nocTOliHHali apeMeHH HHTerpaTopa npeabrwaeT 3000 MKcex, 'ITO no3aongeT 

HHTei'pHpOB8Tb 5e3 38MeTHb!X HCKB)KeHHit liMIIYJibCbl .llJIHTeJibHOCTbiO .llO 150 MKCeK. BXO.llHOll: 
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KSTO.llHhiA DOBTOpHTen& BbiDOnHeH B BH.lle BblHOCHOA ronOBKH, YHHcPHUHpOBSHHOA C BbiHOCHOA ro

nOBKOA MBn-3. nocneaHee o6cTOHTen&cTao noaaonHeT ucnonb3oBaT& o:Merow:uecH a KOMnneKTe 

MBn-3 paano:~Hhle HacaLIKH H aeno:Ten& 11100 npu HHTerpupoaaHHH curnanoa aHa~o:Ten&HoA 

&MnnHTY.llhl. 

npu Heo6xO.llHMOCTH aocnpouaae.lleHHH cna6br:x. curnanoa MBn-3 Mo.>KeT 6h1Tb ucnonb3oaan 

B lt&~eCTBe npe.llyCHnHTenH, DpH~eM BBH.llY H.lleHTH~HOCTH BXOLlHblX ycTpOJlCTB He Tpe6yeTCH 

.llODOnHHTenbHaH HaCTpOAKa H3MepHTenbHOA uenH. 

Ha puc. 4 a,6,a. npo:ae.lleHhl ci>oTorpa<}:luu HMnyn&eoa TOKa, no.llne*aw:ux aocnpouaaeaeHo:ro, 

H HMDynbCOB C BhiXO.ll8 HHTerpaTopa DpH pa3nH~HblX COOTHOWeHHHX Me.>K.lly BpeMeHeM Hap8CTa

HHH HMnyn&ea TOKa 'r 1 H DOCTOHHHOA apeMeHH H3Mepo:Ten&HOA ueno: y LC (pe)KHM KpHTH~e

CKHA). 8 H3MepeHHHX HCDOnb30Banacb TOpOH.ll8nbHaH K8TYWKa, HaMOTaHHaH H8 cPeppHTOBOM cep-

.lle~~HKe ( p./ IJ. •1000) npHMoyron&Horo ce~eHHH npoBO.llOM MapKH nanwo ,() 0,65. PaaMepbl 
0 

cep.lle~HHKa D Hap•12t~M 1 d BHyTp. ==85 MM, TOnW:HH8 10 MM. 

3Kcnepo:MeHTanbHo onpe.lleneHHaH aenu~o:Ha v LC = 1,5 MKceK, onTHManbHoe conpoTo:aneHHe 

R d I -6 
•23 KoM. l.fyacTBHTenbHOCTb KaTywKo: U I dt = 140 • 10 aa/ceK. 

CpaBHeHHe SKcnepo:MenTan&HbiX aHa~eHHA apeMeHH napacTaHHH BhiXO.llHoro HanpH*eHHH 

C pac~eTHhiMH ( pHC. 1) • DOK83biBaeT HX LlOCTaTO~HO xopowee COBDa.lleHHe H CBHLieTenbCTByeT 

0 B03MO)KHOCTH HCDOnb30BaHHH nony~eHHhiX B pa6oTe peaynbT8TOB (pHC. 1,2, COOTHOWeHHe 

11, 12) .llnSl Bb16opa DOCTOHHHOA BpeMeHH TOKOH3MepHTenbHOA KaTyWKH H OUeHKH BHOCHMhiX 

HCK8>KeHHA. 
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PHC. 4. a) 6) a) 

a) MaCWTa6 no OCH X 
2,5 MKCeK/CM. 

6) MaCWTa6 no OCH X 2,5 MKCeK/CM, 

a) MacwTa6 no ocH X 10 MKCeK/CM, 


