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B CB.II3H c wHpoKo:ii aaToMaTH3auHe:ii<l»H3H'IecKHx 3Kcne

PHMeHTOB B nocne~Hee BpeM.II ony6nHKOBaHO MHOrO pa60T 

no O~HOBH6paTopaM H Ta:iiMepaM pa3llH'IHOrO Ha3Ha'leHH.II. 

3Ha'IHTenLHOe MeCTO cpe~H HHX 3aHHMaiOT O~HOBH6paTOpLI 
6e3 MepTBOrO BpeMeHH, KOTOpLie HCnOllL3YJOTC.II KaK B pe

)I(HMe pa60TLI 06LI'IHLIX O~HOBH6paTOpOB, TaK H B pe)KHMe 

npo~neBaHH.II BLIXO~HLIX HMnynLCOB. 

CxeMLI o~HOBH6paTopoa 6e3 MepTaoro apeMeHH co3~a

IOTC.II 3a C'leT BKniO'IeHH.II BpeMeHHLIX npoueCCOB BO BpeMJI· 

3a~aiOI.l{HX 3lleMeHTaX B MHTellLHOCTL <ilopMHpyeMLIX HM

nynLcoa I 1 . 2~B o~HHX cny'la.Hx 3TO ~ocTHraeTc.H 3a C'leT 

nocneAOBaTenLHoro l 2~ B ~pyrHx - 3a C'leT napannenLHo

ro I 3 • 4/ BKnro'leHH.II o6LI'IHLIX o~HOBH6pa Topoa, a B TpeTLHX -

3a C'leT np.HMoro BKnro'leHH.II npoueccoa 3ap.11~a H pa3p.H,IJ;a 

BpeM.II3a~aiOI.l{HX 3lleMeHTOB B ~llHTellLHOCTL BLIXO~HLIX HM

nynLCOB. 

0THOCHTellLHO WHpOKOe npHMeHeHHe nony'IHllH O~HOBH6-

paTOpLI C llHHeij;HLIM; 3ap.II~OM H pa3p.II~OM BpeM.H3a~aiOIUHX 

KOH~eHca Topoa / !, 2 •8/ . O~HaKo npe~aapHTenLHLI:ii nHHeiiHLI:ii 

3ap.H~ /pa3p.II,IV' BpeM.H3a~aiOI.l{HX KOH~eHCaTOpOB He n03BO

ll.lleT OCyll{eCTBHTL pe)KHM pa60TLI O~HOBH6paTopa C npo~ne

BaHHeM BLIXO~HLIX HMnynLCOB Ha nOCTO.IIHHyiO ~llHTellLHOCTL. 

TaKo:ii pe)KHM nonyqaroT 3a C'leT npe~aapHTenLHoro 6LICTpo

ro 3ap.11~al sl HnH pa3p.H~a lsl apeM.H3a~aiOI.l{liX KOH~eHcaTo
poa. O~HaKo ~Hana30H ~nHTenLHOCTe:ii BLIXO~HLIX HMnynLCOB 

Y H3BeCTHLIX O~HOBH6paTOpOB 3TOrO THna orpaHH'IeH. 

l..{enLIO ~aHHOH pa60TLI 6LinO nony'leHHe YHHBepcanLHOrO 

WHpOKO~Hana30HHOrO O~HOBH6paTopa, BLinOnHeHHOrO no 

npHHUHny npe~aapHTenLHoro 6LicTporo 3ap.11~a apeM.H3a~aro

ll{HX KOH~eHcaTopoa. O~HOBpeMeHHO B pa6oTe paccMoTpeHLI 

3 



B03M0)1{110CTH llOJiy'leHHJI O,I{HOBH6paTOpOB TaKoro THITa C 

llOMOmbiO ,II;HCKpeTH.biX H llH4>POB.biX CXeM / 7/. 

BnoK-cxeMa paccMaTpHsaeMoro O,D;HOBH6paTopa npHse

,D;eHa Ha puc.l. OH co,D;ep)KHT: ynpasnJieMbiH TpaH3HCTOPHbiH 

KnJO'I /YTK/ MaKCHMaJibHOro TOKa, HCITOJib3yeMbiH B ,D;Ha

na30HaX HMITYJibCOB MaJIOH H cpe,D;HeH ,I{JIHTeJibHOCTH ,I{JIJI 

6blcTporo 3apJI,D;a speMJI3a,D;aromHx KOH,D;eHcaTopoB C17Cn; 
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Puc.l. EAoK-cxeMa yHueepcaAbHozo wupoKoouanaaoHHozo 
ooHoeu6pamopa. 

6noK 6blcTporo 3apJI,D;a speMJI3a,D;aromHx KOH,D;eHcaTopos 

Cl-;-C ~ 'lepe3 ynpasns:eM.biH ,D;HO,D; /Y)l;/ ,D;JIB HMITYJibCOB 

Cpe,D;HeH H 60JibWOH ,D;JIHTeJibHOCTH; ,D;ByxnnaTHbiH nepeKnro

'laTenb ,D;Hana30HOB /II/ CO C,D;BOeHHbiM TyM6nepoM /CT/ 

,D;ns: nepeKnro'leHHB nnaT nepeKnro'laTens:; TyM6nep To ,D;n.a 

nepeKnJO'IeHHB pe)I(HMOB pa60Tbl O,I{HOBH6paTOpa; reHepaTOp 

nocTos:HHoro ToKa ;rrrT I ,D;ns: nHHeiiHoro pa3ps:,D;a speMs:-

3a,D;aiOlllHX KOH,D;eHCaTopoB; COCTaBHOH 3MHTTepHbiH llOBTOpH

Tenb /C3Il/; ,D;HCKpHMHHaTOp Hanps:)f(eHHB HH3KOrO ypOBHB 
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I ,D;HY I, KacKa,D;.bl 4>opMHpoBaHHJI B.biXO,D;H.biX ynpasnJiro~x 
/<I>HY I H ,D;HI}l4>epeHIUIPOBaHH.biX I ,D;K/ HMnynbcos. 

CxeMa ynpasnJieMoro TpaH3HCTopa Knro\la MaKCHManb

Horo TOKa /YTK/, puc. 2, llOCTpOeHa Ha OCHOBe ,D;BYX 

TpaH3HCTOpH.biX KnJO'IeH jg/.IlepB.biH KnJO'I, COCTaBneHH.biH Ha 

TpaH3HCTOpax 'I l H 'I2 , JIBJIJieTCJI pa60'IHM, a BTOpOH, B.bl

llOJIHeHH.biH Ha TpaH3HCTopax 'I3 H T4 ,- ynpasnJIJO~M. 
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Puc.2. CxeMa ynpaeA.JieMozo mpaHaucmopHozo KAIOt~a /YTK/ 
MaKCUMaAbHOZO lflOKa. 

B HCXO,D;HOM cocTOBHHH see TpaH3HCTOpbl YTK 3anepTbl. 

C llOCTynneHHeM BXO,I{HOrO HMITYJibCa OTITHpaeTCB TpaH3HC

TOp 'Il H TOKOM CBOerO KOnneKTOpa OTITHpaeT j,D;O HaCblllle

HHB/ TpaH3HCTop T2. B pe3ynbTaTe 3Toro qepe3 Manoe 

conpoTHBneHHe nepexo,D;a 3MHTTep-KonneKTop 3Toro TpaH-

3HCTopa npaKTH'IeCKH MrHOBeHHO 3apS:)f(aeTCB llO,D;KnJO'IeH

HbiH nepeKnJO'IaTeneM ITO,D;,D;Hana30HOB ll BpeMB3a,D;aiO~H 
KOH,D;eHCaTOp. 
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,[J,aHHble o ci<opocTJIX 3apJI.u.a t 3 qepe3 YTK I<OH.U.eHcaTo

poa B 3aBBCBMOCTB OT BX eMI<OCTB B 0 ,li,Hana30HaX B3Me

HeHBJI ,li,JIBTeJibHOCTeH BbiXO,li,HbiX BMnyJibCOB t H B 3aBBCB

MOCTB OT TOI<a riiT npB 3TOM npBBe,ll,eHbl B 1!1a6A. 1. 

Ta6AUl#a 1 

C, rr<I> 10 100 roo 500 1000 2000 

s,HC 8 12 20 40 50 100 

tw M<c 10,1-50 1-000 2-400 5-:-800 10-:-1500 20-2900 

YnpaaneHBe pa6oToii YTK oc}'I.QecTBJIJieTcJI no axo.u.y 

TpaH3BCTopa T2. Toi<oM I<OJIJiei<Topa OTI<PhiToro TpaH3BC

TOpa T3 OTnBpaeTCJI TpaH3BCTOp T4 B CBOBM HB3I<OOMHbiM 

nepeXO,li,OM I<OJIJiei<TOp- 3MBTTep WYHTBpyeT BbiCOI<O

BOJihTHbiH nepexo.u. 6a3a- 3MBTTep TpaH3BCTopa T2. Bxo.u. 

ynpaaneHBJI YTK ucnoJIL3yeTCJI .U.JIJI nonyqeHBJI pe:>KBMOB 

pa6oTbl O.U.HOBB6paTopa c npo.u.neaaHBeM BJIB 6e3 npo.u.neaa

HBJI ero BbiXO.U.HhiX BMnynLCOB. C noMOID;bro YTK, BhlnOJIHeH

Horo Ha TpaH3BCTopax Tuna KT325 B KT326, MO:>KHO 

,li,OCTaTO'IHO 6biCTpO /CM. 111a6A. 1/ 3apJI:>KaTb I<OH,ll,eHCaTOpbl 

eMI<OCTbiD ,li,O 2 TbiC. n4> B noJiy'laTb ,li,JIBTeJihHOCTB BbiXO,li,

HbiX BMnyJibCOB OT HeCI<OJibi<BX ,ll,eCJITI<OB ,li,O HeCI<OJibi<BX 

MBJIJIBCei<yH,ll,. )J,aHHble ma6A. 1 no:Iy'leHbl npB I max rrrT' 

MeHLWeM 'leM 5 ..wA. ,[J,JIBTeJILHOCTh BbiXO.U.HhiX BMnynLcoa 

MO:>KHO yMeHbWBTb, yaeJIB'IBB BeJIB'IBHy TOI<a rrrT. He

TPY.U.Ho BB.U.eTb, 'ITO cxeMy YTK MO:>KHO ucnoJib30BaTb .U.JIJI 

6ecTpaHc4lopMaTopHoro nepexo.u.Hai<a Ha pa3JIB'IHble ypoBHB 

HanpJI:>KeHuii. B qacTHOCTB, YTK MO:>KHO npBMeHBTh .U.JIJI 

4!opMBpOBaHBJI a.u.peCHbiX TOI<OB B 4!eppBTOBbiX B aHOJIOrBq

HbiX 3Y. 

)J,JIJI 6biCTporo 3apJI.u.a I<OH.U.eHca Topoa 6oJibWBx eMI<oc

Teii B O,li,HOBB6paTope BCnOJib30BaH ynpaBJIJieMbiH ,li,BO,ll, 

/Y,D,/ Tuna KY201. IIpu 3TOM cxeMa YTK c eMI<OCThro C 
O,li,HOBB6paTopa BblnOJIHJIIDT pOJib paCWBpBTeJIJI BXO,li,HbiX 

BMnyJibCOB ,li,JIJI 3anyci<a Y )1,. 
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CI<opocTB 3apJI.u.a I<OH.U.eHcaTopoa 6onbwo:H eMI<OCTB 

qepe 3 Y )1, npuae.u.eHw B 11a6A. 2. 

Ta6Aul#a 2 

C,M<l> 0,1 10 50 100 500 1000 0000 

13, MKCI 2/25 5/35 5/250 5/400 5/1000 5/2000 5/4000 

)J,aHHble 0 BpeMeHB 3apJI,ll,a I<OH,ll,eHCaTOpOB B Ta6JIBD;e 

npBBe,ll,eHbl B BB,Ae ,ll,p06B. qBCJIBTeJih ,ll,p06B COOTBeTCTByeT 

6blcTpo:H qacTB HapacTaHBJI 3apJI,li,Horo HanpJI:>KeHBJI Ha 

I<OH.U.eHcaTopax, a 3HaMeHaTeJib - Me.u.neHHOH 3aaepwaro

ID;eii ee qacTB, cooTBeTCTByroiD;eii nepexo.u.y ynpaanJieMoro 

,li,BO,ll,a Y)J, B3 OTI<pbiTOrO COCTOJIHBJI B 3anepToe. B Te'leHBe 

6biCTpOH 'laCTB 4lpoHTa HapacTaHBJI HanpJI:>KeHBe Ha I<OH

,ll,eHCaTope ,li,OCTBraeT npBMepHO 900/o OT CBOero Mai<CBMaJib

HOrO 3Ha'leHBJI. Cl>opMa HanpJI:>KeHBH Ha BpeMJI3a,ll,aiDID;BX 

I<OH.U.eHcaTopax npu ax 3apJI.u.e qepe3 Y,D, c noaTopHhiMB 

B O.U.BHO'IHbiMB 3anyci<aMB cxeMhl npuae.u.eHa Ha puc. 3. 
llOBTOpHble lanyCI<B CXeMhl MrHOBeHHO BOCCTaHaBJIBBaiDT 

Mai<CBMaJihHOe 3Ha'leHBe HanpJI:>KeHBJI Ha I<OH,ll,eHCaTope 

He3aBBCBMO OT MOMeHTa nOBTOpHOrO 3anyci<a. 3TBM B,li,OC

TBraeTCJI B O,li,HOBB6paTope nOCTOJIHCTBO npO,li,JieBaHBJI ero 

BbiXO,li,HbiX BMnyJihCOB no ,li,JIBTeJibHOCTB, onpe,ll,eJIJieMOH 

apeMeHeM JIBHeiiHoro pa3pJI,ll,a apeMJI3a.u.aroiD;ero I<OH.U.eHca

Topa qepe3 riiT. 

CxeMbl reHepaTopa noCTOJIHHoro TOI<a rrrT B BbiXO,li,

HbiX I<aCI<a,li,OB O,li,HOBB6paTopa npBBe,ll,eHbl Ha puc. 4. riiT 

BhlnonHeH Ha TpaH3BCTope T1 Tuna KT326, cocTaBHOii 

3MBTTepHhlii noBTOPBTeJih - Ha TpaH3BCTopax T3 B T4. 
Ha TYHHeJihHOM .u.uo.u.e AH301A B TpaH3BCTopax T4 B T5 
.D.B4141epeHu;BaJILHOro I<JIID'Ia BblnoJIHeHhl .u.uci<pBMBHa Top Ha

npJI:>KeHBJI HB:>KHerO ypOBHJI B 4!opMBpOBa TeJih BbiXO,li,HbiX 

HanpJI:>KeHBH. C BbiXO,ll,a .U.B4141epeHu;BaJihHOrO I<JIID'Ia CHB

MaiDTCJI pa3HOnOJIJipHble BbiXO,li,Hble BMnyJihCbl qepe3 TpaH-

3BCTOpbl T6, T7 B T8, T9 B T10. Ha TpaH3BCTope T10 Bhlnon

HeHa CXeMa nepeXO,ll,a OT OTpBu;aTeJibHbiX ypOBHeH BbiXO,ll,-
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Puc.3. tPopMa UMnyAr.coa Hanp.JIJKeHU.JI Ha apeM.JI3aOaiOJIIeM 
KOHOeHcamope npu OOUHO'lHOM U npoOAe60IOJI#eM UMnyAbCQX 
3anycKa ezo 30p.JIOa c 6biXOOa ynpa6A.JieMOZO OUOOa /Y,4/ . 

• 

Puc.4. IlpUHllunuaAr.Ha.JI cxeMa zeHepamopa nocmo.JIHHozo 
moKa FliT u 6biXOOHbiX KacKaooa ooHoau6pamopa. 
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HblX HMnynLCOB K ypoBHJIM HHTerpanLHblX cxeM THna TTL, 
npHMeHeHHblX ,D,JIJI llOJiyqeHHJI .D.HcW>epeHD;HpOBaHHblX BblXO,D,

HblX HMllYJILCOB O,D,HOBH6paTopa. qepe3 TyM6Jiep To BLIXO,D,

HOe aanpJI~eHHe nepe,D,aeTCJI Ha BXO.D. ynpasneHHJI xrrroqa 

YTK /puc. 2/. CllopMa HanpJI~eHHii Ha speMJI3a,D,aroiD;eM 

KOH,D,eHca TOpe, Ha BblXO,D,HblX H .D.H4Mt>epeHD;HpYJOID;HX KaCKa

,D,aX O,D,HOBH6paTopa npHBe,D,eHa Ha COBMeiD;eHHOH ~OTOrpa
~HH puc. 5. fi>OTOrpa~HH HMllYJILCOB puc. 3 H puc. 5 

Puc.5. tPopMa uMnyAr.coa Hanp.JIJKeHU.JI Ha apeM.JI3aOaiOUieM 
KOHOeHcamope, Ha 6biXOOHbiX U ougxpepeHliUPYIOJI#UX KQCKa
oax OOH06U6pamopa, J CM=l MKC. 
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~CTpHpYffiT pa60TY OAHOBH6paTopa 6e3 MepTBoro Bpe

MeHH C B03MO.>KHOCTbiO npO,D;JieBaHHJI ero BbiXOAHbiX HM

nyJibCOB Ha nocTOJIHHYID .D;JIHTeJILHOCTL. CTa6HJibHOCTb HM

nyJILCOB npO,IJ;JieBaHHJI no ,D;JIHTeJibHOCTH yBeJIHqHBaeTCJI 

C yBeJIHqeHHeM ,D;JIHTeJibHOCTH BbiXO,D;HbiX HMnyJibCOB. IlpH 

KOpOTKHX BbiXO,D;HbiX HMnyJibCaX CTa6HJibHOCTb HMnyJibCOB 

npO,D;JieBaHHJI no ,D;JIHTeJibHOCTH 3aBHCHT OT napaMeTpOB 

BXO,D;HbiX 3anycKaiOUUIX HMnyJibCOB, OT 3HaqeHHJI OCTaToq

HOrO HanpJI:>KeHHJI Ha BpeMJI3a,D;aiOII(eM KOH,D;eHCaTope H OT 

cTa6HJibHOCTH HanpJI:>KeHHJI nHTaHHJI YTK. H3MeHeHHeM 

HanpJI:>KeHHJI naTaHHJI YTK MO:>KHO BocnoJIL30BaTLCJI .D;JIJI 

peryJIHpOBKH ,D;JIHTeJibHOCTH BbiXO,D;HbiX HMnyJibCOB O,D;HO

BH6pa TOpa, T .K. BpeMJI3a,D;aiOUUie KOH,D;eHCa TOpbl C nOMOII(biO 

YTK npaKTaqecKH 3apJI:>KaiOTCJI .no HanpJI:>KeHHJI ero na
HHJI. 

06ll(HH BH,D; 6JIOKa YHHBepcaJibHOrO UIHpOKO,D;Hana30H

HOrO O,D;HOBH6paTopa npHBe,D;eH Ha puc. 6. 
0CHOBHble xapaKTepHCTHKH 6JIOKa O,D;HOBH6pa TOpa: 

MepTBoe BpeMJI - 0, B pe:>KHMe npo.nneBaHHJI BLI-

,lJ;JIHTeJibHOCTb BbiXO,D;HbiX 

HMnyJibCOB 

xo.D;Hblx HMnyJILCOB, 

- 10 HC, B pe:>KHMe 6JIOKHpOBKH 

O,D;HOBH6paTopa no BXO,D;y yn

paBJieHHJI YTK. 

- JII06aJI, OT 100 HC ,D;O HeCKOJib-

KHX MHHyT. 

IloTpe6nJieMaJI MOUUIOCTL - 0,7 Bm. 
HecTa6HJILHOCTb HMnynL-

ca npo,D;JieBaHHJI no 

,D;JIHTeJibHOCTH - OKOJIO 10~ npH ,D;JIHTeJibHOCTH 

HMnyJibCOB, MeHbWeB qeM O,D;

Ha MHKpOCeKyH,D;a, H pe3KO CHH

:>KaeTCJI npH 60JibWHX ,D;JIHTeJib

HOCTJIX. 

,ll;JIJI ynyqweHHJI napaMeTpoB O.D;HOBH6paTopa cne.nyeT 

npHMeHHTb 6onee BbiCOKoqacTOTHble 3JieMeHTbl, yMeHbWHTb 

orpaHaqaBaiOII(ee conpoTHBJieHHe reHepaTopa nocTOJIHHoro 

TOKa riiT, OCYII(eCTBHTb 6JIOKHpOBKY riiT BXO,D;HbiM HM

nyJibCOM Ha BpeMJI 3apJI,D;a BpeMJI3a,D;aiOUUIX KOH,D;eHCaTOpOB 

H npHMeHHTb ,D;HCKpHMHHaTop HH:>KHero YPOBHJI HanpJI:>Ke

HHJI c MeHbWHM noporoM cpa6a TLIBaHHJI no HanpJI:>KeHHIO, 
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Puc.6. EAoK yHueepcaAbHozo wupoKoouana30HHozo ooHo
eu6pamopa. 
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'leM 3TO MO)KHO DOllY'IHTb DpH HCDOllb30BaHHH TYHHellbHOrO 

.rUIO,ZJ;a. llpH He06XO.ZJ;HMOCTH cne,ZJ;yeT BBeCTH 3lleMeHTbl 

TeMnepa TypHoii cTa6HnH3a~HH noporoablx Hanps>KeHHii O.ZJ;

HOBH6paTOpa. 

K .ZJ;OCTOHHCTBaM CXeMbl Clle,ZJ;yeT OTHeCTH Manyro DOT· 

pe6nJieMyiO MOIIUIOCTb H B03MO)K110CTb pa60Tbl O.ZJ;HOBH6· 

paTopa B pe>KHMe DpO.ZJ;lleBaHHJI BbiXO.ZJ;HbiX HMDYllbCOB Ha 

3a,ZJ;aHHYIO .ZJ;llHTellbHOCTb B O'leHb WHj)OKOM ,ZJ;HaDa_3_0lle, 

K He.ZJ;ocTaTKaM cne.ZJ;yeT OTHeCTH yaenH'IeHHe HecTa-

6HnbHOCTH BbiXO.ZJ;HbiX HMDYllbCOB C yBenH'IeHHeM HX .IJ;nH· 
TellbHOCTH H3 • 3a yMeHbWeHHJI KpyTH3Hbl nHHeHHO CDa,IJ;aro• 

~ero Hanps>KeHHJI Ha apeMJI3a,ZJ;aiOIIUIX KOH.ZJ;eHcaTopax H 

He06XO.ZJ;HMOCTb DpHMeHeHHJI KOH.ZJ;eHCaTOpOB 60llbWOH 

eMKOCTH MJI nony'leHHJI B.biXO.ZJ;HbiX HMnyn~>coa 6on1.woii 

.ZJ;nHTenbHOCTH. O.ZJ;HaKo B03MO)KHOCTL npo.ZJ;neaaHHJI BbiXO.ZJ;· 

Hblx HMnynbcoa Ha nocTOJIHHYIO .ZJ;nHTenbHOCTb D03BonseT 

KOMDeHCHpOBaTb He,ZJ;OCTaTKH O.ZJ;HOBH6paTopa, yKa3aHHble 

BbiWe. 

0.ZJ;Hy H3 TaKHX B03MO>KHOCTeH D03BOllJieT OCy~eCTBHTh 
cxeMa, noxa3aHHaJI Ha puc. 7. CornacHo cxeMe, O.ZJ;Ho-

• r 

Bx. 

Puc.7 CxeMa KOM6uHupoeaHHozo oOHoeu6pamopa c oeyMJI 
OUCKpUMUHamopaMU HUJK:HeZO yp08HJI HanpJIJICeHUJI U ycma· 
H080'lHbiM C'lem'lUKOM 'lUCAQ noemopHbiX 3anyCK08. 
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BH6paTop MO>KeT COCTOJITb llHWb H3 O.ZJ;HOrO BpeMJI3a,ZJ;aro· 

~ero KOH,ZJ;eHCaTopa C. ~llHTellbHOCTb BbiXO.ZJ;HbiX HMDYllb· 

COB 3TOH CXeMbl MO>KeT 6b1Tb yBellH'IHHa 3a C'leT yaenH· 
'leHHJI 'IHClla DOBTOpHbiX DpO.ZJ;lleBaiO~X 3aDyCKOB CXeMbl 

C BbiXO,ZJ;a BTOporo .ZJ;HCKpHMHHaTopa HH)KHero ypOBHJI Ha· 

npH>KeHHJI ~HI, cpa6aTwaaro~ero no speMeHH paHLwe oc

HOBHoro BbiXO.ZJ;HOrO .ZJ;HCKpHMHHaTopa HH)KHero YPOBHJI Ha

DpJI>KeHHJI ~H2. qHCllO DOBTOPHLIX 3anyCKOB CXeMbl MO:lKHO 

perynapoBaTL ~H<IJpOBbiMH MeTO,ZJ;aMH C DOMO~biO YCTaHo· 

BO'IHOrO C'leT'IHKa /YCqj C ycTaHOBO'IHbiM perHCTpOM p 

MH 3aHeceHHH 'IHcna B c'leT'IHK KaK spy'IHYJO, TaK H 

aBTOMaTH'IeCKH. 

CxeMy PUC. 7 MO>KHO Ha3BaTb KOM6HHHpOBaHHOH .ZJ;HC· 

xpeTHO- ~H<IJposoii cxeMoii O.ZJ;HOBH6pa Topa. Onepe>Karo~ii 
DO BpeMeHH .ZJ;HCKpHMHHaTOp HH>KHero ypOBHJI ~HI 3TOH 

CXeMbl DpaKTH'IeCKH MO)KHO 3aMeHHTb ,!J;ODOllHHTellbHbiM 

YCTaHOBO'IHbiM C'leT'IHKOM YCqi C ynpaBnJieMbiM TaKTOBbiM 

reHepaTopoM Tr Ha axo.ZJ;e, puc. 8. 3Ta cxeMa TaK>Ke 

T Bbl i< . 

8K. 

Puc.B. CxeMa KOM6uHupoeaHHOZO oOHoeu6pamopa co C'lem
'lUKOM OAJI 3aOaHuJI OAumeAr.Hocmu npoOAeeaHUJI er.1xoOHbiX 
UMnyAr.coe. 
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OCTaeTC.II KOM6HHHpOBaHHOH, CO,IJ;ep:>KaiUeii BpeM.H3a,IJ;aiOIUYJO 

eMKOCTi. B cxeMax u;HcPPOBLIX O,IJ;HOBH6paTopoB /Taii:Me

pax/ / 7 BpeMeHHLie HHTepBaJILI 3a,IJ;aiOTC.II C nOMOIUhiO C'leT

'IHKOB C TO'IHOCTLIO, onpe,D;eJI.HeMOH nepHO,IJ;OM TaKTOBOrO 

reHepaTopa CXeM. lleM MeHLWe nepHO,IJ; TaKTOBOH 'laCTOTLI 

3THX CXeM, TeM BLIWe TO'IHOCTb 3a,IJ;aHH.II ,IJ;JIHTeJILHOCTH HX 

BLIXO,IJ;HLIX HMnyJILCOB. 

B cxeMax TaKoro THna ,IJ;JI.H cllopMHposaHH.H ,IJ;JIHTeJILHOc

TH BLIXO,IJ;HOrO HMnyJILCa HCnOJIL3YIOTC.II ,IJ;BYXCTa6HJihHLie 

TpHrrepLI, puc. 9. 

Bx. 

l 
I 
I 
I 
I ; ,--
L- Xtl 1 '::1 1 ,-1-t r--..,~21 BbiX.2. 

tJ21'1'P21 ,-- ~ 
;.j I 

'---' 
, __ _! 

Puc.9. CxeMa fiU/fipoeozo ocmoeu6pamopa c fiUtfipoeoii ycma
H06KOU epeMeHHoii 3aoepJICKU u oAumeAbHocmu u.MnyAbca 
ynpaeA.RK>fi#UX eopom. 
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C nocTynneHHeM Ha sxo,IJ; cxeMLI 3anycKaJOmero HM

nynLca TpHrrep 'IPI cpa6aTLIBaeT H ycTaHaBJIHBaeT B 

HCXO,IJ;HOe COCTO.IIHHe ycTaHOBO'IHLie C'leT'IHKH YCqi H 

YCq2. 0,IJ;HOBpeMeHHO B CXeMe 3anycKaeTC.II TaKTOBLIH 

reHepaTop Tr o,IJ;HOBH6paTopa. ITo 3anonHeHHH C'leT'IHKa 

YClii c ero BLIXO,IJ;a no,IJ;aiOTC.II HMnynLcLI Ha BXO,IJ; ycTa

HOBO'IHoro c'leT'IHKa YCll2, Ha cxeMy cosna,IJ;eHH.H H2. 

CxeMa H2 6y,IJ;eT 3anepTa ,IJ;JI.H BLIXO,IJ;HLIX HMnynLcos YCql 

,IJ;o 3anonHeHH.H eMKOCTH C'leT'IHKa YCll2, onpe,IJ;eJI.HIOIUero 

'IHCJIO nOJIHLIX D;HKJIOB D;HpKyJI.IID;HH C'leT'IHKa YCqi H, 

CJie,IJ;OBa TeJILHO, ,IJ;JIHTeJILHOCTb BLIXO,IJ;HOrO HMnyJILCa C TpHr

repa T PI, B03BpaiUaeMOrO B HCXO,IJ;HOe COCTO.IIHHe HMnyJIL

coM c BLIXO,IJ;a cxeMLI H2. BpeM.H 3anonHeHH.H ycTaHOBO'IHo

ro C'leT'IHKa 2 CXeMLI pUC. 9 MO:>KHO HCnOJih30BaTb ,IJ;JI.II 

nony'leHH.II 3a,IJ;aHHOH BpeMeHHOH 3a,D;ep:>KKH ,IJ;JI.II nycKa TpHr

repa TP2, BLIXO,IJ;HLIM HMnyJILCOM KOTOporo MO:>KHO npH 

3TOM BOCnOJib 3 OBa TbC.II ,IJ;JI.II 3a,IJ;aHH.II ,IJ;JIHTeJILHOCTH HM

nynLcos ynpasneHH.H - sopoT. OKOH'IaHHe ,IJ;JIHTeJILHOCTH 

BLIXO,IJ;Horo HMnynLca TP2 onpe,IJ;eJIHTC.II MOMeHTOM 3anon

HeHH.H c'leT'IHKa ycqi, KOTopLiii B pe:>KHMe npo,IJ;nesaHH.H 

HMnyJILCa BOPOT Ha 3a,IJ;aHHYIO ,IJ;JIHTeJILHOCTh c6paCLIBaeT

C.II B CBOe HCXO,IJ;HOe ycTaHOBO'IHOe 3Ha'leHHe BXO,IJ;HLIMH 

HMnyJILCaMH npO,IJ;JieBaHH.II, nOCTynaiOIUHMH C BhiXO,IJ;a CXeMLI 

HI, ynpasn.HeMoii c BLIXO,IJ;a C'leT'IHKa ycq2. TaKHM o6pa-

30M, CXeMa D;HcPPOBOrO O,IJ;HOBH6paTopa pUC. 9 MO:>KeT 

BLinOJIH.IITb pOJib BOpOT, 3a,IJ;aBaeMLIX HMnyJILCaMH C BLIXO,IJ;a 

TpHrrepa TP2, 6e3 npe,D;BapHTeJILHOii speMeHHOii 3a,D;ep:>K

KH, a TaK:>Ke pOJib CXeMLI 3a,D;ep:>KKH no BbiXO,IJ,y TpHrrepa 

TPI H sopoT no BLIXO,IJ;Y TpHrrepa TP2. 

To'IHOCTL 3a,IJ;aHH.II ,IJ;JIHTeJILHOCTH HMnynLca npo,D,nesa

HH.H 3TOH CXeMLI onpe,D;eJI.HeTC.II nepHO,IJ;OM TaKTOBOrO reHe

paTopa, KOTOpLiii MO:>KeT 6LITL BLI6paH no :>KenaHHIO. 

,D;n.11 nocTpoeHH.H cxeMLI O,IJ;HOBH6paTopa no cxeMe puc.9· 
MO:>KHO HCnOJih30BaTL CTaH,IJ;apTHLie ycTaHOBO'IHLie C'leT

'IHKH H JIOrH'IeCKHe CXeMLI C BHeWHHM nO,IJ,KJIIO'IeHHeM 

K OCHOBe O,IJ;HOBH6paTOpa, BLinOJIHeHHOrO no CXeMe puc. 10. 
lf3 H3JIO:>KeHHOrO BLIWe BH,IJ;HO, 'ITO CXeMLI COBpeMeHHLIX 

O,IJ;HOBH6pa TOpOB MOryT 6LITh BLinOJIHeHLI KaK Ha ,IJ;HCKpeTHLIX, 

TaK H Ha D;HdJpOBLIX 3JieMeHTaX HJIH 6LITb KOM6HHHpOBaHHLIMH. 

ilpH BLI6ope BapHaHTa HCnOJIHeHH.II O,IJ;HOBH6pa TOpa CJie,IJ,yeT 
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Puc.10. CxeMa liUtflp080ZO oOH08u6pamopa, pacc<iumaHHozo 
Ha npuMeHeHue 8Heumux ycmaH080'iHbJX c'ie1/l'iUK08 u cmaH
oapmHblx AOZU'ieCKUX CXeM. 

yqecTb, 'ITO UHiilpOBble O.Il:HOBH6paTOpbl HMeiOT 6onhWYIO 

TO'IHOCTb 3a,n:aHH~ BpeMeHHbiX HHTepaanOB 60nbWOH ,n:nH

TenbHOCTH, HO He3KOHOMH'IHbl no noTpe6n~eMOH MOID;HOCTH. 

0,n:HOBH6pa TOphi Ha ,n:HCKpeTHbiX 3neMeHTaX, Ha060pOT, 3KO

HOMH'IHbl no noTpe6n~eMOH MOID;HOCTH, HO HMeiOT MeHbWYIO 

BpeMeHHYIO CTa6HnbHOCTb HMnynbCOB 6onbWOH ,n:nHTenbHOC

TH. 
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