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lllecTIUtaaallbllbiH npeo6pa3oaaTellb apeMeHHhiX HHTepaanoa 

a ua¢poaoll: KOA B cTaanapTe KAMAK 

OnacaH mecTaKaHallbllbill npeo6pa3oaaTenb apeMSI-IlRtPPa aaaoceKyHA
aoro naana3oaa, npenaa3Ra'IeRHbill a ocaoaHoM anSI perncTpauaa aa¢opMa
uaa c npeM>OBhiX KaMep. lllnpnaa KaHana - 1 ac, apeMR npeo6pa3oBallRSI -
25 MKC, npenenbaoe pa3pemeRI!e - 0,1 ac/KaH. '"incno pa3pSI/lOB - 2
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H HTerpallbllaSI naaellaocTb - 0,17%, natPtPepeauaallbllaSI - 3%. BnoK pa3Me

mea a SI'IeilKe KAMAK enaHR'lJIOll: wapHHbi, 
Pa3pa6oTKa npoaeneaa a flB3 OHHH. 

flpenpll1t'l' 061,e,lPIHeKHOI '0 JDICTKTyT8 Jt)lepRIIlX JICCJie,QoB81011 
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Muorae coapeMeHHble l}laJaqecKae 3KcnepaMeHTbl oTna

qaJOTCJI npHMeHeHHeM ro,nOCKOnaqecKHX CHCTeM, HanpHMep, 
,npeiii}IOBbiX KaMep I I ,21, KOTOpbiM npacy~a 60JibWaJI Ha
Cblll{eHHOCTb O,D;HOTHllHbiMH H3MepHTeJibHbiMH KaHaJiaMH. 
3TOT l}laKT 0Tpa3HJICJI B TeH,D;eHJ.J.HH pa3BHTHJI MHOrOKaHaJib
HbiX 6JIOKOB 13-51, CnOC06HbiX perHCTpHpOBaTb HeCKOJibKO 
I}IHJHqecKHX aenuquu o.nuoapeMeauo. OcTaJOTCJI TaK>Ke Tpa-

; ti I 
,D;HJ.J.HOHHble Tpe6oBaHHJI · · K BpeMeHHOMY pa3peweHHIO, ,D;H-
HaMuqecKoMy .nuanaJoHy, apeMeHH npeo6pa3oBaHHJI, .non
roapeMeuuoii CTa6HJILHOCTH, HHTerpaJILHoii H .nul}ll}lepeu
n.uaJILHoii JIHHeHHOCTH 6JIOKOB ,D;JIJI BpeMeHHbiX H3MepeHHH. 

HJBeCTHO .nocTaToquo MHoro MeTo,noa npeo6pa3oBaHHJI 
BpeMeHHbiX HHTepBaJIOB B J.J.HWPOBOH KO,D; ,'7 .: B HaHOCeKyH,n
HOM ,D;HanaJOHe HaWJIH npHMeHeHHe MeTO,D;bl Ha OCHOBe npJI
MOrO JanonueHHJI H3MepJieMoro HHTepaana cepueii HMnynL
coa / 81, aepabepublii / 9- 1 I/, c npHMeneuHeM apeMenuoro 
3Kcnau.nepa /I 2- 14/, MeTo,nbl no apeMeHH nepeKpbiTHJI/ 15/ 

H cTapT- cTonnoMy npuun.uny I 16 •17 /, npuqeM .naa nocne.n
HHX - B coqeTaHHH C npeo6pa30BaTeJIJIMH aMllJIHTy,na-n.HI}I
pa /I 8 /. MeTo,n; ua ocuoae npJIMoro JanonueHHJI HJMepJie
MOrO HHTepBaJia cepHeH HMnyJILCOB OTJIHqaeTCJI OTHOCHTeJib
HO neBbiCOKHM apeMeHHbiM pa3peweuaeM. He.nocTaTKOM 
BepHbepuoro MeTo,na JIBJIJIIOTCJI BbiCOKHe Tpe6oBaHHJI K CTa-
6HJibHOCTH pa6oTLI TaKTOBbiX reuepaTopoB. MeTo,nbl no 
BpeMeHH nepeKpbiTHJI H CTapT- CTOnHOMY npHHJ.J.Hny B coqe
TaHHH C npeo6pa30BaTeJIJIMH aMDJIHTy,na-n.al}lpa CBO,D;JITCJI 
l}laKTaqecKH K MeTo,ny ua ocuoae apeMeuuoro 3Kcnau.nepa. 

B 6noKe, onacbiBaeMOM B .nauuoii pa6oTe, acnoJIL3YIOTCJI 
apeMeHnhle 3Kcnau.nepbl B Ka>K,noM Kauane. llpaun.an .neii
CTBHJI apeMeuuoro 3Kcnau.nepa noJICHJieT puc. 1. llocTyn
neuae ua 6a3y TpauJHCTopa T I B MOMenT t I HMnynLca 
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Puc. 1. Ilo.RcHeHue npuHt~una pa6om&l epeMeHHozo 3KcnaH
oepa. 

~JIHTeJILHOCTLIO T llpHBO~HT K rrepeKnro'ieHHro pe~HMHOrO 
TOKa a X i * Kmoqa T 1' T2. 3a BpeMJI T HMeeT MeCTO 
6LICTpLIH 3apJI~ eMKOCTH C TOKOM (a -1 )xi. B MOMeHT 
r 2 TOKOBLIH Knroq nepeKnroqaercJI o6paTHo, JapJI~ eMKOCTH 
rrpeKpaiQaeTCJI H Ha'iHHaeTCJI ee Me~neHHLIH paJpJI~ TOKOM 
i ~o rex nop, noKa HanpJI~eHHe V c Ha eMKOCTH He oepHeTcJI 
K HCXO~HOH BeJIH'iHHe. H3MeHeHHe HarrpJI~eHHJI Ha eMKOCTH 
npHBO~HT K Cpa6aTLIBaHHIO HHTerpanLHOrO ~HCKpHMHHaTopa, 
Ha BLIXO~e KOTOpOrO llOJIBJIJieTCJI paCWHpeHHLIH ~0 BeJIH'iHHLI 
a XT BLIXO~HOH HMITYJILC. 

EAoK-cxeMa 

IIpH60p HMeeT O~HH 06IQHH CTapT-BXO~, WeCTL HH~HBH
~yanLHLIX CTorr-BXO~OB H BXO~ BHeWHero c6poca. Bee BXO~LI 
paCC'iHTaHLI Ha pa6oTy C OTpHD;aTeJILHLIMH JIOrH'ieCKHMH 
NIM- cHrHanaMH. ,D;nJI cron-oxo~oB npe~ycMoTpeHa.BOJMo~
HOCTL pa6oTLI c nono~HTenLHLIMH noruqecKHMH ECL-cur
HanaMH. 

*a - KoJclKPHn;HeHT npeo6pa3oBaHHJI opeMeHHoro JKcnaH
~epa. 
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Ha puc. 2 npe~craoneHa 6noK-cxeMa wecTHKaHanLHoro 
npeo6pa30BaTeJIJI BpeMeHHLIX HHTepoanOB B D;H~pOBOH KO~. 
0H COCTOHT H3 cne~yroiQHX ~YHKD;HOHaJILHLIX 6nOKOB: CTapT
rpurrepa, TaKTOBoro reHeparopa, wecTH npeo6pa3ooarene:H 
opeM.H - u;u~pa, cxeMLI nepenonHeHH.H, ~ewH~paropa curHa
na ",L ", ~ewu~paropa ~YHKD;HH H KoMaH~ KAMAK, cxeMLI 
qreHH.H H cxeMLI c6poca. 

Crapr-rpurrep B MOMeHT nocrynneHH.H Ha ero oxo~ 
CTapT-CHrHana JII060H ~JIHTeJILHOCTH BLipa6aTLIBaeT KOpoT
KHH HMllYJILC, ITOCTynaiOID;HH O~HOBpeMeHHO Ha BXO~LI BCeX 
wecTH npeo6pa3ooarene:H opeM.H-n;H~pa. C ~pyroro BLixo~a 
crapT- rpurrepa nepena~oM Hanp.H~eHH.H ynpaon.HeTC.H TaK
TOBLIH reHeparop. 3ror ~e nepena~ nocrynaer Ha oxo~ 
~ewu~paropa cHrHana "L ". 

HMITYJILC OT CTapT-TpHrrepa, ITOCTYITHBWHH Ha BXO~ 
npeo6pa3ooaren.H opeM.H- UH~pa, ~aer Ha'iano npoueccy npe
o6pa30BaHH.H opeMeHHOrO HHTepBaJia B UH~pOBOH KO~. ECJIH 
qepe3 HeKoTopoe opeM.H Ha crapr-oxo~ npeo6pa3oBaTen.H 
ITOCTYITHT CTOIT-CHrHaJI, TO Ja~aHHbiH CTapT- H CTon-cHr
HaJiaMH BpeMeHHOH HHTepBaJI t paCWHp.HeTCJI. opeMeHHbiM 
JKcnaH~epoM. PacwHpeHHLIH opeMeHHO~ HHTepoan cny~HT 
HMITYJILCOM BOpOT, nponycKaiOIUHM cepHIO TaKTOBOrO reHe
paTopa Ha oxo~ nepec'ieTHoro ycTpo~cToa o~aHHOM KaHane. 

TaKTOBLI~ reHepaTop pa6oTaeT B ~~ymeM pe~HMe H BLI
oo~HTC.H H3 JaTOpMO~eHHOrO COCTOJI.HH.H CHrHaJIOM CHHXpo
HH3aUHH OT CTapT-TpHrrepa. qaCTOTa cepHH reHepaTOpa 
-20 Mrt~. OcraHOBKa reHepaTopa npoHcxo~HT B MoMeHT 
ITO.HBJieHH.H CHrHaJia '~l ", JIH60 HMITYJILCOM "nepeiTOJIHeHHH", 
Bblpa6aTLIBaeMLIM CXeMO~ nepenoJIHeHH.H. 

CxeMa nepenonHeHH.H BLipa6aTLIBaeT cHrHaJI "nepenon
HeHH.H" ~JIHTeJILHOCTbiO - 4 MKC, eCJIH ITOCJie CTapr-cHrHaJia 
HH Ha O~HH H3 CTOIT-BXO~OB He ITOCTyiTHJI CHrHaJIB H3Mep.He
MOM ~HanaJoHe. CHrHanoM "nepenonHeHH.H" c6pacLioaeTc.H 
CTapT-TpHrrep H OCTaHaBJIHBaeTC.H TaKTOBbl~ reHepaTOp. 
Ha opeM.H ~e~cTBHH cHrHana nepenonHeHH.H HMeeT MeCTO 
6JIOKHpOBKa CTapT-BXO~a H ~eWH~paTOpa "l ".B Ka~~OM H3 
wecTH npeo6paJooaTene~ opeM.H-n;H~pa HMeeTCJI HH~Hou
~yaJILHa.H n;enL nepeiTOJIHeHHJI., KOTOpa.H BOCCTaHaBJIHBaeT 
ucxo~Hoe cocTO.HHHe ~aHHoro npeo6paJooaTen.H, ecnu Ha ero 
CTOIT-BXO~ He ITOCTYITHJI CTon-cHrHaJI. 

"-------
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,IJ;ewuclJpaTop 'L BLipa6aTblBaeT curuan.:'1 ", ecJIH nocne 
CTapT-HMnyJILCa XOT.JI 6LI Ha O,IJ;HOM H3 WeCTH CTon-BXO,D;OB 
no.B.BJI.B.eTC.JI CTon-HMnyJILC B HHTepBaJie BpeMeHH, He npe
BLIWaJOmeM ,IJ;HanaJoH npeo6pa3oaauu.s.. Ecnu qepe3 A= 1 
o6oJuaquTL no.s.aneuue cTapT-curuana, a qepe3 B1 -o- B 6 = 1 
no.B.BJieHHe CHrHaJIOB COOTBeTCTBeHHO Ha CTOn- BXO,IJ;aX npe
o6pa30BaTeJieH, TO ,!J;JI.JI 'L BepHO CJie,D;yiOII.(ee COOTHOWeHHe: 

'L=Ax(B
1 

+ B
2

+B
3 

+B
4 

+B
5 

+B
6 

). /1/ 

Curuan 'L = 1 no.s.an.s.eTc.s. nuwL Tor,IJ;a, Kor,IJ;a ao acex wecTH 
npeo6pa3oBaTen.s.x npou.ecc KO.D;HpoaaHHJI JaKouqeu. 

,IJ;ewuclJpaTopoM clJyHKU.HH H KOMaH,IJ; KAMAK pacwuclJpo
BblBaiOTCJI curuanbl, nocTyna10mue B 6noK c MarucTpanu 

Kpeii:Ta. 
[Jocpe,D;CTBOM CXeMbl qTeHHJI no COOTBeTCTBYIOmHM 

KOMaH,IJ;aM Ha MarHCTpanL Kpeii:Ta nooqepe,D;HO BblBO,LJ.JITCJI 
COCTOJIHHJI ,LJ.eBJITHpa3pJI,LJ.HblX nepecqeTHbiX CXeM, HMeiOmHX
CJI ao acex wecTH npeo6pa3oBaTenHx. 

B npu6ope npe,LJ.ycMoTpeua ocTauoaKa ero pa6oTbl u 
c6poc a HCXO.LJ.HOe cocTOJIHHe auewuHM NIM - curuanoM .LJ.JIH
TeJibHOCTbiO He MeHee 50 HC. 

JlpUHIIunuaAbHaJI cxeMa 

Ha puc. 3 npe.LJ.CTaaneua npuuu.unuanbuaJI cxeMa, no
JICHJIIOmaJI ,LJ.eHCTBHe CTapT·TpHrrepa, TaKTOBOrO reuepaTo
pa, ,LJ.ewuclJpaTopa L H O.LJ.Horo H3 npeo6pa3oBaTeneii apeMJI· 

u.uclJpa I o6ae,LJ.eu nyHKTHpoM/. 
BpeMeHuble ,LJ.HarpaMMbl curuanoa a y3nOBbiX ToqKax 

cxeMbl HJIJIIOCTpHpyiOTCJI puc. 4. 
CTapT·Tpurrep Bbmonueu ua cxeMax 1M1 , 8Ml , 13Ml * . 

CTapT-curuan nocTynaeT ua BXO.LJ. cxeMbl lMl qepe3 .LJ.HO.D; 
)J.l, cMemaJOmuB: ypoauu NIM .D;O ypoaueii: ECL. CxeMoii 
1M1 CTapT-CHrHaJI HHBepTHpyeTCJI H DOCTynaeT Ha BXO.LJ. 

* B TeKcTe npHHJITO cne.LJ.YJOII.(ee o6oJuaqeuue cxeM: 
qucno, cToHmee nocne 6yKBbl M, o6oJuaqaeT uoMep Kop
nyca, B KOTOpOM HaXO,LJ.HTCJI CXeMa, a qHCJIO, CTOJIII.(ee nepe,D; 
6yKBOH M,- HOMep HO>KKH KOpnyca, K KOTOpOH npHCOe,LJ.HHeH 
BblXO.LJ. 3TOH cxeMbl. 
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BMnynbca c6poca ua BXOJJ. cxeMbl 6M1 . HMnynbc c BbiXOJJ.a 
1 M1 nepe6pacbloaeT cTon- TpBrrep, co6paHHblii: ua cxeMax 
8M2, 13M2 B 6M2, B pe3ynbTaTe qero CHBMaeTCB 3anpeT 
co cTon-oxo)l.a lc BbiXOJJ.a 13M2 1. CTon-Tpurrep uaxo
JJ.BTCB B e)l,BHBqHOM COCTOBHBB )l.O MOMeHTa DOCTynneHBB 
cTon-curuana ua cTon-oxoJJ., nu6o JJ.O nosoneHBB HMnynbca 
nepenonHeHHB Ha BXO)l.e 8M2. EcnH Ha CTOD-BXO)l. DOCTy
naeT curuan c ypoBHBMH NIM, TO c noMo~biO JJ.HOJJ.a )1.2 
oH cMe~aeTCB JJ.O ypooueii: EC,L. )J.ns pa6oTbl c nono:>Ku
TenbHbiMB ECL - curuanaMH BMecTo JJ.BOJJ.a )1.2 DOJJ.KniOqaeTCB 
cxeMa 1M2 . Ilepe6poc Tpurrepa 8M2 , 13M2 Bb13biBaeT nepe
KniOqeHBe Jl.BYX nap TOKOBbiX KnJOqeii:, co6paHHbiX Ha Tpau-
3BCTOpax Tl, T2 H T4, T5. IlepeKniDqeuue napbl T4, T5 
o6ecnequoaeT nuueii:Hblii 3apBJJ. eMKOCTB 2000 ncl> KonneK
TOPHbiM TOKOM TpaH3BCTOpa T4. 3TOT TOK 3a)l,aeTCB 3MHT
TepHbiM pe3HcTopoM TpaH3HCTopa T3, pa6oTaiO~ero B pe
:>KHMe reuepaTopa TOKa. C6poc Tpurrepa 8M2 , 13M2 npu
BOJJ.HT K o6paTHOMY nepeKniOqeHHIO nap T l, T2 u T4, T5, 
c qeM cos3aHo npeKpa~euue 3apsJJ.a TpauctlJopMHPYIO~eii 
eMKOCTH. C 3TOrO MOMeHTa uaquuaeTCJI nHHeHHbiB pa3pJI)l. 
eMKOCTH KOnneKTOpHbiM TOKOM TpaH3HCTOpa T6, pa60TaiO
~ero B pe:>KHMe reHepaTopa nOCTOJIHHOrO TOKa. Ko3<l><PH
UHeHT npeo6pa30BaHHJI u onpe)l,enJieTCB COOTHOWeHHeM 
pe3HCTopoB TpaH3HCTopoB T3 u T6. TpeyronbHblii uMnynbc, 
o6pa3yeMbiB Ha eMKOCTH, DOJ].aeTCB Ha BXO)l. )l.HCKpHMHHa
Topa, co6pauuoro ua cxeMax 1M6 , 6M6 ,8M6 u JJ.HOJJ.e )1.8. 
OH npeJJ.cTaonseT co6oii: 6blcTpblii: ycunuTenb, oxoaqeuHblii 
uenuueii:uoii: o6paTHoii CBB3bl0 I )1.81 )l.nJI cTa6unu3auuu pe
:>KBMa npu coxpaueuuu BbiCOKOii qyocTBHTenbHOCTH. Ha 
BbiXO)l.e )l.HCKpBMHHaTopa tlJopMBpyeTCJI HMnynbC npJIMOy
ronbHOB tlJopMbi C )l.nBTenbHOCTbiO, paBHOB )l.nHTenbHOCTH 
Tpeyronbuoro BMnynbca ua ypooue nopora. CtlJopMupooaH
HbiB TaKBM o6pa30M BMDynbC nocTynaeT Ha BXO)l. CXeMbl 
4M7 qepe3 nepexoJJ.HHK ypooueii: ECL-TTL ua TpaH3HC
TOpe T9. 3Ta CXeMa BBnJieTCJI BOpOTaMB )l.nB HMnynbCOB 

TaKToooro reuepaTopa. 
TaKTOBblii reuepaTop Bbmonueu ua cxeMax 1 , 2M3 , 

M4 u M5. B uenu o6paTHoii cos3B M3, Me:>KJJ.Y ee uuoepcHbiM 
BbiXO)l,OM H BXO)l.OM ycTaHOBneH Ka6enb 3a)l.ep:>KKH )l,nHHOB 
2 M c oonuoBbiM. conpoTHBneuueM p = 50 OM. Ecnu ua 
O)l.HH H3 BXO)l.OB CXeMbl 1 , 2M3 DOCTynaeT OTpBUaTenbHbiB 
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nepena)l, HanpJI:>KeHBB C BbiXO)l.a13M1 CTapT-TpHrrepa, TO 
oua uaquuaeT reuepupooaTb cepHIO c qacToToii: - 40 MF1.1. 
Ha cxeMax M4 H M5 co6pau )l.enuTenb qacTOTbl ua JJ.Ba, a 
ua TpaH3HCTopax T7 H T8 - nepexo)l.HHK ypooueii: ECL-TT'L. 
HMnynbcbl oT TaKToooro reuepaTopa nponycKaiOTCB cxeMoii 
4M7 Ha BXO)l. nepecqeTHOrO ycTpOHCTBa, COCTOB~ero H3 
)1,-Tpurrepa M10 H cqeTqHKOB Mll, M12. 

Ecnu B HHTepoan opeMeHH, paBHblii: 3aJJ.aHHOMY JJ.Hana-
30HY npeo6pa30BaTenB, Ha CTOD-BXO)l. He DOCTyDHn CHrHan, 
TO c BbiXOJJ.a Cl cqeTquKa Mll curuan nepenonueHHB no
cpeJJ.CTBOM BToporo )1.- TpBrrepa B cxeMe MlO c6pacbloaeT 
cTon-Tpurrep 6M2 , 8M2 , 13M2 H oo3opa~aeT npeo6pa3ooa
Tenb B HCXO)l.HOe COCTOBHHe. B03Bpa~eHHe B Hyneooe CO
CTOBHBe nepecqeTHOrO ycTpOHCTBa ocy~eCTBnBeTCB JJ.HtlJ
tlJepeHUHPOBaHHeM HMnynbca c BbiXOJJ.a )1.2 cqeTquKa M12 
B tlJopMupooauueM ero ua cxeMe 13M7 B HMnynbc c6poca 
JJ.nBTenbHOCTbiO - 4 M KC. CxeMoii 13M7 nponycKaeTcs 
TaK:>Ke BMnynbC c6poca, DOCTYDaiO~HB OT )l,eWH<lJpaTopa 
tlJyHKUHii H KOMaHJJ. KAMAK. 0JJ.HoopeMeHHoe uanuque wecTH 
BMnynbCOB nepenonHeHHB ua BbiXOJJ.ax )1.2 I OTCYTCTBHe 
BH<lJopMaUBB B 6noKel npHBO)l.HT K o6~eMy c6pocy BCero 
npu6opa, paBHOUeHHOMY Z B C . 

C noJIBneHBeM HMnynbCa BOpOT Ha BbiXO)l.e 8M6 , TaKOH 
:>Ke HMnynbC nOBBnBeTCB Ha BbiXO)l.e CXeMbl 13M6, DO)l.KniO
qeHHOB napannenbHO 8M6. C BbiXOJJ.a 13M6 curuan no
CTynaeT Ha BXO)l. CXeMbl 12M3, BBnJIIO~eBCJI noruqeCKOB 
cxeMoii H. Ha BTopoii: BXOJJ. 12M3 no)l,aeTcB nepenaJJ. 
c BbiXOJJ.a 13M1 cTapT-Tpurrepa. Ecnu Ha o6oux BXOJJ.ax 
CXeMbl 12M3 HMeiOTCJI HH3KHe ypOBHH, TO Ha ee BbiXO)l,e 
o6pa3yeTCJI curuan 'L . IIocKOnbKY BbiXOJJ. 13M6 o6oeJJ.HHeH 
no npoBOJJ.HOMY HJIH c auanoruqubJMH cxeMaMH B ocTanb
HbiX npeo6pa30BaTenJIX, TO CHrHan 'l DOBBnBeTCJI nHWb OpH 
uanuquu nepe6poca cTapT-Tpurrepa u oKouqauuu npouecca 
npeo6pa3ooaHHB no ocex H3MepuTenbHbiX Kauanax. Curua
noM L c BbiXOJJ.a 12M3 ocTaHaonuoaeTcB TaKTOBblii: reue
paTop. IIepeBOJJ. curuana 'L oT ypooueii: EGL K ypoBHBM 
TTL npoH3BOJJ.HTCB TpaH3HCTopoM T 10. 

CHBTHe xapaKTepHCTHKH BHTerpanbHOB nHHeBHOCTH fino
Ka npoBOJJ.Hnocb c noMo~biO 3BM HP2116B nyTeM no)l.aqu 
ua BXOJJ. npeo6pa3oBaTens cnyqaii:HbiX opeMeHHbiX BHTepoa-
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Puc. 5. HAAJOcmpaijUJI uHmezpaAbHoii AUHeiiHocmu npeo6pa-
3oeameAJI epeMeHHbiX uHmepeaAoe e ijUrjjpoeou KOO OAJI wu
puHbl KUHUAa - 1 HC. 
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Puc. 6. XapaKmepucmuKa uHmezpaAbHoii AUHeiiHocmu ooHozo 
U3 wecmu KaHaAoe npeo6pa3oeameAJI OAJI wupUHbl KaHaAa 
- 0,1 HC. 
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JIOB, npOMO,IJ;YJIHpOBaHHbiX reHepaTOpOM nepHO,li;H'IeCKHX KO

Jie6aHHH I puc. 5/ I 191 .Ko3cWl~HeHT HHTerpaJILHoii JIHHeii:

HOCTH, Bbi'IHCJieHHbiH no .QeHTpaM TJDKeCTH nHKOB, paaeH 

0,170/o / 20-'. C noMOI.QLIO reHepaTopa cnyqaii:HbiX HHTepaanoa 

H 3BM CHHMaJIHCL TaiOKe xapaKTepHCTHKH ,li;HciJciJepeH.QHaJIL

HOH JIHHeHHOCTH 6noKa. Ko3cWl~HeHT ,IJ;HcWlepeH.u;HanLHoii 

JIHHeHHOCTH COCTaBJIJieT 30/o. 
Ha puc. 6 npe,IJ;cTaaneHa nepe,IJ;aTO'IHaJI xapaKTepHCTHKa 

npeo6paJOBaTeJIJI npH HaCTpOHKe WHpHHbl KaHana Ha BeJIH

'IHHy 0,1 HC /peJHCTOpbl a 3MHTTep~x T
3 

H T
6 

cooTaeT

CTBeHHO 330 OM H 160 KOM/. 3Ta xapaKTepacTHKa CHHMa

nacL C nOMOUJ;LIO HaHOCeKyH,IJ;HOrO 6JIOKa Ja,IJ;ep)I(KH, He 

HMeBwero TO'IHOH KaJIH6pOBKH ,IJ;JIHH Ka6enJI, H npHBO,li;HTCJI 

B Ka'leCTBe nO,IJ;TBep)K,IJ;eHHJI pa60TOCnOC06HOCTH 6JIOKa B nH

KOCeKyH,IJ;HOM ,IJ;HanaJOHe. 

KpamKue xapaKmepucmuKu 

BXO.D.bl 

CTapT-axo,IJ; 

CTon-axo,IJ;bl 

C6poc-axo,IJ; 

HMne,IJ;aHc acex axo,IJ;oa 

Ko3cWIH.u;HeHT oTpa)KeHHJI 

,IJ;JIJI nepena,IJ;oa c ciJpoH

TaMH 1 HC 
IIOJIJIPHOCTL HMnyJILCOB 

no seeM axo,IJ;aM 

YpoBHH norH'IeCKHx 

- 1, 6noKHpyeTCJI nocne npaxo,IJ;a 

CTapT- HMnyJILCa, 

- 6, 6JIOKHPYIOTCJI B HOpMaJILHOM 

COCTOJIHHH, 

- 1' 
- 50 OM, 

- :s 0,15, 

- OTp~aTeJILHaJI, 

cHrHanoa - NIM/0 + -0,8 B/, 
,lJ;onyCTHMaJI ,IJ;JIHTeJILHOCTL 

HMnyJILCOB no CTapT

BXO,IJ;y - OT 5 HC ,IJ;O (a+ 1 ) x t M 

* r,IJ;e t M - MaKCHMaJILHbiH HHTepBaJI BpeMeHH HJ acex 
Ja,IJ;aaaeMbiX CTapT H CTOn- CHrHaJiaMH. 
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,D;onycTBMaJI 
)J.flBTenLHOCTL BMnynLCOB 
no CTon-axo)J.aM - OT 5 He JJ.O ax t 

M ,lJ;onyCTBMaJI )J.flBTenLHOCTL 
no BXOJJ.Y c6poca - ;;: 50 He 

MepTaoe apeMJI 
no Kauany cTapT 
a/ npa npBXO)J.e TOflLKO 
cTapT-caruana 
6/ npa COBMeCTHOM 
npBXO)J.e CTapT B 
cTon-caruanoo 

CxeMLI npeo6pa3ooauaJI 

qacno cxeM 

- -25 MKC 

-(a+l)xtM 

npeo6pa3oBaHBJI - 6 
qacno rpa.IJ.auail 
npeo6pa3oBaHBJI - 2 9 - 1 
JJ;aana3ou B3MepJieMLIX 
HHTepoanoB - 1 HC )J.O 511 HC, B HOMBHanLHOM 

pelKBMe 
npe)J.enLHOe 
pa3peweuae - 0,1 He 

HuTerpanLuaJI 
flBHeHHOCTL - 0, 170/o 
JJ;a~~epeuuaanLHaJI 
flBHeHHOCTL - 30/o 
MepTaoe opeMJI - paouo MepTBOMy opeMeuu no 

)];pea~ K03~Bl{BeHTa 
npeo6pa3ooauaJI 

Kauany CTapT 

a/ c TeMnepaTypoil - 0,03%/°C 
6/ c B3MeueuaeM 
Hanp.JilKeHBJI n&TaHBJI: 

14 

-6 B -t 0,2 B 
+24 B ::t 0,2 B 
-2.4 B .:f 0,2 B 

- +10/o/ B 
- +0,40/o/ B 
- -0,40/o/ B 

t 

ll>yHKUBB a caruanw KAMAK 

Cy6a.IJ.pecw cqeTqBKOB 
B B3MepBTenLHLIX 
Kauanax 1+ 6 
Wauw qTeHBJI 
BH~OpMal{BB 

Caruan 3anpoca, 
no.JIBnJieTcJI npa uanaqaa 
BH~OpMal{BB B 6noKe 
qTeHBe 
B BH)J.BBB)J.yanLHLIH c6poc 
cqeTqBKOB· 

A(O) + A(5) 

R1+ R9 

'L 

B B3MepBTenLHLIX 
Kauanax 1+ 5 N x/ A (0) +A (1) +A (2) +A(3) +A(4)/x 

x F(2) x s2 • 

qTeuae a c6poc 
cqeTqaKa B Kauane 6, 
nmoc c6poc cTapT
Tparrepa 

IIpooepKa 'L 
Pacwa~pooKa mo6oro 
a/ 'L = 0 
6/ L= 1 
3anpeT cTapT-caruana 
061l{BH B uaqanLHLIH 

N X A(5) xF(2) X s2 
NxA(O) xF(S) 

- -X=1,Q=0, 
- -X=1,Q=l. 

I. 

c6poc - CS , ZS 
linoK BLinonueu B gqeiiKe KiMAK 
IlOTpe6nJieMLie TOKB: 

e)J.BHBquoii WBpBHLI. 

a/ -6 B- 1 A 
6/ +6 B- 1 A 
B/ -24 B- 0,30 A 
r/ +24 B - 0,15 A. 

B 3aKnroqeuae aoTopw cqaTaroT CBOBM JJ.OnroM no6na
ro,IJ;apBTL B.H.KaKypauy a T .A.IlnJIWKeaaq 3a noMOIUL a pa-
6oTe. 
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