
e J44.!J~ 
K- ~oj_ 

K~M Bo'r\ ~y 
bf- 40- Gq1-D, 

. OB1>E~HHEHHhiH HHCTHTYT H~EPHbiX HCCJIE~OBAH:Wft . 

\ 

~EllOHHPOBAHHAHllYBRHKAQHH 

,ll;yqua 19 {1._. 

+ 



r ~ • ......... , 
' ·~ '·- . 

OBbE,IU'lHEHHbi~1 11HCT11TYT H;{EPHblX 11CCJIE.n0BAH11~i 

JIAEOPATOPJliH HE~TPI)HHOH 4?vl311K11 

KHM BOH 3Y, III • JIAJIMALri 

TOKA. 

~acTo :soaa~RaeT aa~a~a peryn~p)BaE~H nono~eE~H a~aEEh~ 

TO~OK Bpamarom~XCH CHCTOM BO BpOMH :spameEHH. 06~~EO HMnynnc, xapaK

TOpHayrom~ti nonOJKOHMO nony~aOTCH C E 9.Callt~OilHOrO Ha OCn COpBOMOTOpa 

~MCKa paa npm Kallt~OM 060p0TO, a c~rHan cpa:BHOHHfl (HJIH STanOHHMll CHr

Han) B~pa6aT~BaOTCfl reHepaTOpOM BMCOitO~ TO~HOCTM • Pa3HOCTll tlJa3 

STHX ~Byx CHrHanOB npeo6pasyeTCH B SHOKTpH~OCKHli CHrEan - Hanpfl-

~ lKOHMO HnH TOK - qJaSO:BhlMH ~HCKpHMMHaropaMM. BhlXO~BO~ CHrEan ~HCKpH
~ MHHaTopa - nocne cooTBOTCT:syromero npeo6paso:sarmH - ynpa:sm=reT cep:so
~ 
_ MOTOpOM ~nfl COXpaHOHHH S~aHEOrO SBa~OHHH paSHOCTH tlJas. 
~. 6 
~ ~aso:s~e ~HcKpHMHHaTopM :s~nonHRIDT sTy c:soro s~a~y o ~qao B 

~:syx aTanax: 

I. PaSHOCTn !J_)as ~Byx CL<IrHaJIOB npeo6pasyeTCfl B UHqJpOBOM CHrBan. 

2. UHtlJpo:son c:viraan npeo6pasye-:Ica :s aBano1·o:s~n. 

Bxo~aaa :sen:vi~HHa- pasBOCTn ~as - rpeo6pasyeTcH B aHanoro:sMn cHr

Han Eenocpe~CTBOHHO OlliiiCbiBaOM~M HHll:e ~aSOB~M ~HCI\PllMJ.IIEaTOpOM. 

Ha 1-M PHCYHKO HS06paxeaa 6noK-CXOAia waso:soro ~IIICKpliiMUIHClr opa, a 

aa 2-M pMcyHKe :speMeBnaa ~J.IIarpaMMa ero pa60Thi. PaccMoTpHM pa6oTy 

ycTpO~CTBa Ha OCHOBaH:viiii pmcyHKOB I M 2/a. 

8Ta1IOHH~i1 HMnynnC, no~a:aaeMbiM Ha BXO~Eyro TO~I\Y ~~;') npHBO~l'IT 
n ~elicT:sme MOHocTa6mnnHhli1 MYJinTHB:vi(5paTop T6'·1 , cooT:seTc·r:syiommi1 

I ( 

IWJIJIOKTOp KOTOpOrO ynpaBJIHOT llOpOrOBhiM KOHTypoM, :BKJUOqeBHbiM napan-

,~,~-~:~~:.,~ .... i 
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JIOJI:OHO C 1\0H;ll;OHCaTOpOM 

cpaoaTMBaeT, TIOpOrOBNm ROHTyp CTaHCBMTCH TipOBOAffmMM 11 KOH~8HC8TOp 

C 1 3ap.mrtaeTcfi nocTOHHHbiM TOICOM qepe3 Tpai-!3HCTop T1 (p11c .2/a 

U c~ ) • TOR sapfl;n;a, OTIP8A8JIH8Mblvi CT8011JI11311pOB8HBblM HanpmK8Hl18M 

TIHTaHHfi U£ M corrpoTHnneHMOM 6a3hi l<r& (eM. p11c. I) c~eJraeT poeT 

HanpmrteHMH Ha KOH:n;eHcaTope L1. npaitT!tl1:18Cii:YI JIYIIWMHbiM. (ToH: sapHAa 

perynYipyeTCfi qepe3 Us nocpe:n;CTBOM I10TOHIJ;l10M.8Tpa n1 ). 
HanpHJK8HM8 Ha RJI8Ml>.I8X ROH~OHC8TOpa C -t paCTOT ;IJ;O H:OHIJ;a rroporOBO-

ro cYirHana TA , a Tor;zr.a rropOPOBb!ii KOHTYP paspmrtaeT ROH;zi.ellcaTop 

C~( , ROT opb!i1 ;zr.o nony1:1EH!l1H MOH oc•.!aOYIJI:OHbiM MYJI:OTYIBYiopaT opoM cne-
~;.r, ! 

;zr.y1omero 8T8JIOHHOrO CYirHaJia OCTaOTC:I B 8TOM COCTOHHYIYI. 

Tio:n;a:saeMbli1 na :sxo;zr. Bx:z., OTMeqa omutt rronoJKeHHe YIMrryn:oc yrrpa:snHeT 
\ ' 

8JI8RTpOHH11M I\JII01:10M, KOTOphlt1 rra;n;aeT Ha ItopOTR08 Bp8Mfl MMITYJI:OC COOT

B8'.rOTBYIOlU8M IIOJIIIPHOCTM Ba T01:1Rl1 A il E IIOpOI'OBOro 8JI8M8HTa, ITOCTpOeH

HOro 113 ;ZJ;HO;zi. A(1)-+ r\4, TOM caMbiM 11 ooymecTBJifiOT ynpaBJI81H18 IIOCJIEl;IJ;-

Hero • KOH;IJ;OHOaTop C 2., Ha R0pOTR08 Bp8Mfl BRJII01:iaOTCfi napaJIJIElJI:OHO 

C KOH)l.OHCaTOpOM C\ • B TOM CJiyqae, 8CJII1 OTM81:18IOlUEl8 TIOJIOJKEJHI18 

I1MIIYJI:OC6<.TIPI10Y;zi.8T BHYTPH Tip0MeJ!tYTR8 BP8M8HI1 TA (CMoPI1C.2/a), TO 

ROH;IJ;8HC8TOp C 2 COXpaHHGT HaxO;IJ;fllU8fiCff Ha RJIOMMax l 1 Il anpmKOHI18 

( U i\.2.) :srrnoT:o ;zr.o CJre:n;yromero nep~ o;zr.a, Itor:n;a MOJKeT npoumo11TI1 

Vl3M8H8Hl18 HaTipRJK8HI1ff 1\0H;IJ;OHCaTopa c 2 ( u2 C:J ) • ( O:n;Ha BbiOOpita 

npo11s:so:n;YITCH np11 Raz:n;oM nep11o:n;e). HanpiiJKOHYie ~2 no:n;aeTOH Ha nxo;n; 
-·: ' 

' 
YOI1JI11TEJJifl TIOCTOHHHOro TORa 0 OOJI:OUMM BXO;ZJ;HNM COIIpOTI1BJI8HYIEJM (ycmJI11-

T8JI:O Ha TpaH3VIOTOpe TIOJIOBOrO ynpaJIJI8H11fi), I108TOMY sapH;zi. ROH;IJ;OHOa

TOpa L2 He npeTepnenaeT 3H81:1YITtiJI:OHOe I13MeHeHVIe sa npeMH nep11o-

;n;a. 

T01:1HOCT:D cpa:sHeH~H 3aBMC:viT o~~ :seJI:vi1:111Ebt OTHOllleHM'!H 

:vi OT Bp8M8H:vl IIO;ll;RJII01:18H:vlff ( BbiOOpRM:I • 
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Hanpa~eame KOH~eHcaTopa 

.a 
C4 1 

r;ne: J.!.c1~ - HanpaxeHme KOH~eHca~wpa C4' 
a - aapa~ 

(3) 

llpH flO;&KJIIOli6HHH (Bb160pKe) HanpHJK6HJ16 KOH~6HCaTOpa .~2. 1 : 

Uc = Q 
2._ .c4.,. c~ 

(4) 

r~e: U,~ZJ 1 - HanpHJIC6HH6 KOH~6HCaT :>pa C2. 
Q - H6H8M6HHbl~ aapa~ 

Ma ypanHeHH~ :am~Ho, liTO Hanp~eHme ~~ npm6JIHJitaeTcH K aHat~eHHID 

HanpHJit6HHH ~~) Jiyt~me t 60Jm 6MKOCT 1) ~i, 8HaliHT6JI:&HO :U:6H:&Ill6 

6MKOCTH -~~\ (B ypaBH6HHflX (3) H (4) {;! HM66T O~HHaKOBYD B6JIH

liHHy). Y:aeJIIIJt~eHHe eMKOCTm ~{l orpaHIIJt~H:aaeTCH reHepaTopo:u: 
'I I 

TOKa H: , a yMeH:&meame eMKOCTH f2.
1 

orpaHVIt~H:aaeTca conpOTIIJB-

JieHme:u: noporo:aoro KOHTypa ,/Jif\-:-A 4') :a aanopHOM aanpa:aJieHmVI VI 

:axo;nauu conpoTH:aJieHHeM ycliJJIVITeJia nocTOHHHoro TOKa. ~liJTeJI:&HOCT:& 

:Bb160pKH onpe~eJIH6TCH 6MKOCT:&ID ~t H conpOTliJ:BJI6HVI6M ;nliJO~HOrO 

noporo:aoro KOHTypa .Ll,.)-:-A4\ :a nJ:onycKaiOme:u: Hanpa:aJieHMVI. 

B TOM CJiyt~ae, KOr~a OTM6llaiOnt~e llOJIOJlt6HH6 liJMTIYJI:&Cbl npVI6bi:BaiDT 

:acer;na B O;nHOM liJ TOM Jlt6 MrHO:B6HliJH l'IHT6pBaJIO:B :apeMeHH lC~ 1 TO 

CHCT6Ma HaxO;nliJTCH :B ~aae. 

PaaHOCT:& ~aa - npM nocr OflHHOM yrJIE: 0/.. - nocTOflHHa m mu:eeT aHa

t~eHVIe ~ (eM. pVIc.2/a). IIpVI aTOM noJiyt~aeTCfl nocTOflHHoe :auxo;n-

Hoe HanpflJlt6HliJ6 :B6Jil'IliJ4Hhi JJ~l2J~ ,, ECID'I ynpa:BJI6HIIJ6 cep:BOMOTOpOM 

ocymecT:BJIH6TCH B 3aMKHYTO:fli l\6llliJ, ~~0 cep:BOMOTOp :apaw.aeTCH C 
- -

TIOCTOHHHO~ yrJIO:BO~ CKOpOCT:&ID liJ ~aaOV!o TOliHOCT:b q)aabl ( 'f :!. A 'f ) 
aa:amcT4T oT KPYTHaHhi 6<. aanpaJKoHHa Uc4i'\ • c y:aeJmt~eameM 

. 'f 

yrJia <::).. (OM. pmc .2/6) 8Hali6HIIJ6 'f ~ A .'f YM6H:&llla6TCH 1 TaKJ4M 
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06pa30K llOBhUllaeTCH TO\IHOCT:D !l?a3bie J:aeJUl\16HH6 yrna eX OrpaHM-

qeaa aMnJUlTY~O~ Itt !l?aaOBO~ XapaKTep ifCTMKaMH CMCT6Mbl peryJIHpOBaHMH, 

TaK KaK YB6JIJttqeBH6 KpyTM3Hbi npMB6~3T K yB6JIJttqaHHD YCMJI6HHH B 

KOHType, a nocne~aee npe:abiCHB HeKorop~ npa~en, Mo~eT np~tt:aecTM 

K CaMOB036yE~6BHD CMCT6Mbi. W3M6H6H~a yrna 0( npOM3BO~HTCH 

BPYliBYIO noTeH~HOMeTpow f1t) MJIM aBToMaTHqecKM. 

llpHH~HnHaXDHaH CX6Ma OCY~6CTBll6HHOrO KOBTypa M306paseBa . . 
Ha pHc.3. llpl16biBaiOmH~ Ha BXO~ ~!f 3TaJIOHHbi~ HMllYJI:DC llOJIO~MTeJI:D

HO~ llOJIHpHOCTH llpHBO~HT B ~e~CTBH6 MOHOCTaOHJI:DBbi~ MYJI:DTHBH6paTop, 

llOCTp06HHbiit 113 p-n-p TpaH3HCTOpOB T-i1 H Ji.: (THlla I'T308E) • 

TpaH3HCTOp 1j) (Tmna rT308E) llO~KJIKqeHHbiJ4 K KOJIJI6KTOpy f2J 3alll1-

paeTCfi H KOH~6BCaTOp ~~) (3 MK!l?) Ba'tiHBaeT aapHXaT:DCH -qepea 

KpeMHHeBbitt n-p-n TpaHaHCTop Ti; ( ~Hna IT70JIA). 

CKOpOCT:D aapH~a o6ecne'tleHa 6a30BbUr, a JIHH6~HOCT:D pOCTa HanpHlK6HHH -

KOJIJ16KTOpHbiM TOKml. Hal100JI:D1ll66 3HE.'q6HH6 HanpHllt6HHH Ha KJI6MMax 

KOB~6HCaTopa ~r:;~~ onpe~eJIH6TCH ~6H61pOBblM ~HO~OM 4J1( THTia JJ:8I5E) • 

KOBTpOJI:DHbiJ4 CHrBaJI - no~a:aaeMbi~ Ba BXO~ ~~XZJ OTpH~a-
' 

Ten:oao~ nonapHOCTH HMnyn:oc - ynpammeT 6noKMHr-oco;HJIJIHTopoM, 

nocTpoeaaoM a a TpaHaHcTope Tel ( T~ma rT308E). WMnyn:oc, noa:anaiO

mH~ca Ba BTOpHqHO~ OOMOTKe 5 UMnyJI:DCHOrO TpaHC!l?OpMaTopa fPJ~ 

ynpa:anHeT noporo:aw KOHTypoM, noc~~poeHHOM HS ~ftio~ A4' -7- A7 
(THlla _}(Jl503_p ) • JIIMnyn:nc, ll0flJ3JIHIOmHHCH Ha OOMOTKe 5 1tiM66T 

ll0JIOJKJIIT6Jl:DHYIO llOJiflpHOCT:D Ha KOBU6 ~f: OTHOCJtiT6JI:bBO !)2. · H ero 

a.MnJIHTy~a 6on:cme Hanpa~eHHH npo6o:t (1tiJI1ti ueaepo:aoro m npHllt6HIIIH) 

KpeMHHeBoro TpaHaftiCTopa n-p-n Ts; ( T~ttna BPY34), BKJIIoqeaaoro B 
. ; 
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~It10~hl4~)-+ A'T' cTaHO:BHTCH npo:so;~Hll\HMit1. B pesyn:&TaTe aTit1X 

npouecco:s k$.\ ( 0 ,I MK~) sapHJKaeT(~fl ~o MrHo:serJHoro sHat~eHHH 
-! I 

HanpHJit8Hit1fl KOH,11;6HCaTopa J;it. It1 ST,JT sapH.n; coxpaHH6TCH ~0 

cne](J'IOI.I\ero nepft1o~a. tiTo6u ~o6It1T:&C:l Halt1MeH:&meifi noTepH sapH~a, 

Heo6xo.n;HMO Hcnon:oso:saHHe ycHJIHTeJr:=I nocTOHHHoro TOKa c 6oJI:&IllHI4 

:sxo~HUM conpoTH:sJieHHeM - ycHJIHTeJI~ c TpaH3It1CTopoM none:soro 

ynpa:sneHHH. Ycit1JieH~e nocTpoeHHoro Ha TpausHcTopax VT1~ (THna 

~qiOI:Z{), ~ > h\ (~T30!~) H 1{6) (rT3.08E) ycHJmT6JIH 6JIH3KO K 
, •. - I - ' -

e~mHHue. Ycit1JIIt1TeJI:& HMeeT :sxo~Hoe JonpoTH:sJieHHe 6oJI:&Ille IOO MoM, 

a :B~O~H06 COnpOTH:BJI6HH6 M8H:Dill6 IJ OM. CKOpOCT:D sapH~a KOH,11;8H

CaTopa ~~ ycTaHa:BJIH:BaeTCH :B COOr:BeTCT:BHH C ll0JIOX6HH6M nepeKJIIO

tlaTeJIH D~ - :BPYtlHYIO (TIK: PYtiHO~) mJIH a:sToMaTmt~eCKH (TIK: -- - __ ,. ·-··-

ABTOMAT) (cM.pmc.I). Tipm PYtlHOM perynmpo:saHHH 3Hatl6HH6 yrna a 
YCTaHa:BJIH:BaeTCH C nOMOJ.q:DIO ll0T6Hl(HOM6Tpa {h) ( 4 KOM) • 

ilpH a:BTOMaTHtl6CKOM peryJmpo:saHHH TOq~ 4a ~ 3a 3aMblKaiDTCH 

HaKOpOTKO (HanpHMep, C TIOMOJ.q:DIO nep6KJIIOtlaT6JIH) 1 M llOT6Hl(HOM6TpOM 

_n~ ycTaH~:BJIH:saeTCH MHHMMaJI:&HOe 3Hatl6HH6 TOKa sapH~a (CM. 

pHC • 2/a ~4t, {J(f;l = !50 OM). I1CCJI6 ycTpaHeHHH KOPOTKOro 

3a:MhlKaHMH MeJit~y TOtlKaMiit 4a H 3a 'tlepes conpoTH:BJieHitiH R1s) (IO KOM) 

Iti ~6) ( 8,3 KOM) 60JI:DlllHifi: TOK 6a3hl 'I 6tl6T. :B TpaH3HCTOp 74": o 

MaKCJ..IJMaJI:&HOe 3Hatl6Hiit6 TOKa sapH~c. ( CM. pHC .2/6 ~-zl) ycTaHa:B-. 

JIH:saeTca noTeHUI.JJOMeTpOM Q3J (20 KC 1M). KoH~eHcaTop f6'j(IOOO M~) 

o6ecneqm:saeT Me~neHHhlifi nepexo~ MUK~Y ~f l-1 ~), JITO ~aeT 

:BOSMOJltHOCT:D li36eJitaHJ..IJfl H6X6JiaT6Jl:DlibiX :B 3aMKHYTOH 1(6lli! KOJie6aHHifi:. 

¥-~L..u- £cj{_ 8 f . 
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P11c. I <PyHRUVlOHaJI:oEaH 6JIOR-cxeMa .pasoBoro ,ZU'lCRPVlMUEaTopa 

AP - aBTOMaTu~ecRoe peryJiupoBaEue; 
OB - o~EOBuopaTop; 

K - RJIIo~; 

YilT - ycuJIV1TeJI:o nocTOHHHoro TORa. 
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Puc. 2 BpeMeHEaH ~uarpaMMa ~a30Boro ~ucRpuMuHaTopa. 
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