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CxeMbl c npHMeHeHHeM ljleppHTOBbiX KOnen c npHMoyron&Holl neTne.A l'RCTepeauca ( nnr) 
HaWnH WHpOKOe npHMeHeHHe B pa3nHqHbiX yCTpoiiCTBaX aBTOMSTHKH H BblqHcnRTen&HOII TeXHH

KH. OnHaKo 6blcTponellcTsue TaKHX cxeM onpenenseTCSI B ocaosaoM ae speMeHeM nepeMaruu

qusaHHH ljleppHTOBbiX Konen (3TO BpeMSI M0*9T COCTaBnHTb TeopeTHqeCKH necSITKH HaHOCe

KyHn npH 6on&WHX nepeKmoqaJOWHX non SIX nopSinKa 1000 3) 0 a nonyCTHMOI! MOIUHOCTbiO pac

ceHHHSI H 6biCTponellcTBHeM npRMeHSieMbiX B CXeMSX Tp8H3HCTOpOB0 a TBK*e THROM qeTbl

pexnoniOCHHKOB CBH3H Me~y aneMeHTaMH. KpoMe TOro, uau6on&wee pacnpocTpaHeHue s no

ruqecKHX cxeMax nonyqunu aneMeHTbl He ljleppHTOBbiX Kon&nax, s KOTOpblx nnH nonyqeHHSI 

peayn&TaTos na*e npocTellwux onepanull (•u•, 'unu• u np.) Heo6xonuMo npenycMaTpusaT& 

Ill 
nononHHTen&Hblll TSKT cqHTbiBSHHSI • Ji!MeJOTCSI TBK*e OnHOTSKTHble aneMeHTbl H cxe.-..bl, B 

KOTOpblX B KaqecTBe aneMeHTOB aanep*KH npHMeHSIIOTCSI0 HanpHMep, nenoqKH H3 eMKOCTell 

14,6,11 ~-
H uunyKTHBHOCTell • OnHaKo see 3TH ,....KTOpbl B aHaquTen&uoll cTeneuu CHH*BK>T 6blc-

TponellcTBHe cxeM, conep*awux ljleppHTOBble Kon&na. Bon&woll npaKTHqecxull HHTepec npen

cTasn~eT paapa60TKa lj>eppoTp8H3HCTOpHblX CXeM, pa60T8101UHX C TaKTOBOII qaCTOTOII CBbiWe 

1 Mrn u co speMeHeM nepeKnJOqeauH Meaee 0,5 MKCeK. Oqesunao, qTo 6blcTponellcTBHe 4Jep

poTpaH3HCTopHbiX CX9M M0*9T 6b1Tb ysenuqeHO cnenyK>IUHMH M9TOn8MH : a) npHM9H9HHeM 

BbiCOKoqacTOTHblX HMnyn&CHblX TpaH3HCTOpOBI 15) RpJ!MeHeHHeM Manora6apHTHbiX lj>eppHTOBbiX 

Konen, uaroTosneHHbiX cnenuan&Ho nnH nepeKnK>qaJOmux cxeM; s) panuoaan&HbiM Bb16opoM 

·<!JyHKnHOHSnbHO nonHOII CHCTeMbl aneMeHTOB. 

8 CBSI3H C H3nO*eHHblM 3HaqHTen&Hblll HHTepec npencTaBnHIOT lj>eppoTp8H3HCTOpHble 

CX9Mbl CO CqHTbiB8HH9M ROCTOSIHHbiM TOKOMe CxeMbl H aneMeHTbl He ljJeppHTOBblX KOn&nax CO 

cqHTbJBaHHeM ROCTOSIHHbiM TOKOM HSWnH npHMeHeHHe B M8TpHqHbiX ycTpOIICTBSX newuljJpaTo-

13,8,9,111 
pos, a TBK*e s HeKoTopbiX ynpasnHJOIUHX cxeMax • Uen& naaHoll pa6oTbl cocTOHT s 

TOM, qT06bl COCTSBHTb onHH H3 B8pH8HTOB <!JyHKnHOHan&HO nonHOII CHCTeMbl aneMeHTOB He 

ljleppHTOBbiX KOn&nax CO cqHTbiBSHHeM ROCTOSIHHbiM TOKOM H He ero OCHOBe nposeCTH CHHTe3 
( 

HeKoTopblX cxeM nucxpeTaoll TeXHHKH. B nan&uellweM Mbl 6yneM Ha3biBaT& 3TH aneMeHTbl 

onHOTaKTHblMH lj>eppHTOBbiMH aneMeHTaMH (0413), 0pH ROMOIUR 0413 MO*HO o6pa30BaTb 

ljJyHKUHOHan&HO nonHyiO CHCTeMy 6biCTPOllellcTByiOJUH:X 3neMeHTOB0 OTnHqaJOJUyiOCH npoCTOTOII, 

npHqeM CHHTe3 CX9M Ha TaKHX aneMeHTSX COBnanaeT C CHHTe30IIC CXeM H8 aneKTpoHHblX 

Ill · 
naMnax H nonynposonHHKOBbiX npu6opax. JilasecTHO , qTo nnH CHHTeaa c;:xeM nR$poBbiX Bbl-

qucnHTen&HblX MaWHH (UBM) He aneKTpoHHbiX naMnax H nonynposonHHKOBbiX npR6opax HaH-

6onee panHOHan&Ha ljJyHKUHOHan&HO nonHaR CRCTeMa nepeKnJOqaTen&HblX <!JyHKUHII, KOTOpaSI 

BKnJOqaeT: 
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- HHBepCHIO nepeMeHHOli, 

- llH3'&10HKilHIOo 

KOH'&IOHKilHI01 

KOHCTSHTY aynH, 

KOHCTSHTY enHHHilbl1 

- nepeMeHHYIO s , 
PaCCMOTpHM peanH3SilHIO nepBbiX 3-x nepeKniO'ISTenbHbiX (jlyHKilHli HS OllHOTSKTRbiX (jlep-

pHTOBblX aneMeHTSX, YcnoBHMCH C'IHTSTb0 'ITO HBnH'IHe CHrHana COOTBeTCTByeT KOliY •]• 0 a 

OTCyTCTBUe CHrHana - KOilY "0", OnepanHH HHBepCHH nepeMeHHOli B TSKOM cnyqae Bblnon

HHeTCH qpeaBbJ'Iallso npocro (puc, Ia), Hseeprop HMeeT 'leTblpe o6MoTKH: BXOilHyiO, BbiXOil

HyiO, o6MOTKY CMeweHHH H 'I~TBepTyiO 06MOTKY llnH nonS'IH CHraana KOHCTSHTbl enHHHilbl 

( TSKTOBblli HMnyn&c), 3aMeTHM0 'ITO 06MOTKH CMeWeHHH H TSKfi'OBblX HMnynbCOB BKniO'IeHbl 

TSKUM o6pa30M1 'ITO ecnH CHrHan HS BXOile OTCyTCTByeT ( T,e, X • 0 ) 0 TO HB BbiXOile no-

HBUTCH HHBepTH~OBSHHblli CHrHan X • 1 Ecna JKe exonaoll caraan s • 1 , TO OK 

CKOMileHCHpyeT neliCTBHe TSKTOBOrO HMnynbCS H HS BbiXOile CHrHan 6yneT OTCyTCTBOBSTb, 

npennonaraeTcH, 'ITO caraan nepeMeaaoll x H TSKTOBblli CHrHan COBnSilSIOT BO BpeMeHH, 

Ua(jlpbl' •o• ana • 1" oxono cTpe.iiOK oaHa'ISIOT, 'ITO cooTBeTCTBYIOWHll caraan nepeMarHH'IH

eaeT KOnbllO B COCTOHHHe "0" HnH "] ". 3neMaHTbl, BblnOnHHIOWHe (jlyHKUHH llH3'1tiOHitllHH H 

KOHb'&IOHKUUH llBYX nepeMaHUbiX1 UMeiOT OllHHSKOBYIO CTpyKTypy; OTnH'IHe COCTOHT nHWb B Be

nU'IHHe HSMSrHH'IHBSIOWali CUnbl (a,c,) CMaWaHHH (HS pHCyHKe 3TOT (j!SKT OTMa'laH llBOliHbiMH 

cTpenxaMH), Ecna eenH'IHHa a. c. cMeweHHH Taxoea, 'ITO carsan sa Bblxone noHBHTCH npa 

nonaqe caraana XOTH 6bJ aa OllHH H3 sxonoB, TO aneMeHT 6yneT BblnonRHTb llH3'&IORKilHIO 

(puc, 16) 1 ecnH lKa BanH'IHHy H,C, 381l8Tb TSKOit, 'ITO CHrHan HS BbiXOila nOHBHTCH B cny

qae coenaneHHH eo BpeMaHH H no aanpaeneHHIO llBYX caraanoB aa Bxone, TO llSRBblll ane

MeHT 6y~T BblnonHHTb KOH'ItiOHKilHIO nsyx nepeMeRHbiX, Bbmonae.HHe onepanaa llB3'&10HXUHB 

HS (jleppHTOBOM KOnblla CO C'IHTbiBS.IIUaM llOCTOHBHbiM TOKOM0 KSK H3BeCTH00 HIICaaT TOT He-

llOCTSTOK0 'ITO JlnHTenbHOCTb BbiXOilROrO CBrHSnS MaBHaTCH B 3SBHCHIICOCTH OT Toro, nocTy

nunH nB CHrHSnbl HB BXOilbl OllHOBpeNeHHO HnH BeT, 

0nHBKO B 6onbWH.IICTBe npaKTH'IaCKHX cnyqaeB nocne C60pOK0 KSK npaBBno, CTSBHT ycB

nuTenH, Ecna aa sxone TaKoro ycunHTenH no~~eecTHTb 4Jop~~eapyiOWYIO nenoqxy aa Tyaaen&

HOM llHOile (xax nOKS3SHO HS pHC, 3), TO B 3TOM cnyqae ~nBTanbBOCTb CHrBana HS BbiXO

ne ycunuTenH He 6yneT 3SBUCaTb OT KOnB'IeCTBS OllHOBpeNaRRO COBnSilSIOWHX CHr~anOB HS 

sxone c6opKH, a 6yner- onpeaenHTbCH B ocaoBHOM eenaqauolt HRilYKTHBHOCTH L • HaeecT-

Ho, 'ITO Ha6op aneMaHTOB • H • 0 "HnH" "ae• 0 BKniO'ISIOWHli B ce6H TpHrrep CO C'laTHbiM 

BXOilOM HnH aneMeHT aapeplKKH0 noaBOnHeT CTpOHTb ni06ble CXaMbl.npeo6pa30BSHHH HH4Jop

M8UUH UBM (s TOM qacne H cxeMbl, cnoco6able aanoMHH&Tb HH4JopManaiO), Onaaxo nnH no

ny'leHHH 6onee rH6KOli CHCTeMbl aneMaHTOB BKniO'IHM B 3Ty CHCTaMy aneMeHT 3SJleplKitH0 

TpHrrep CO C'leTHbiM BXOilOM H aanOMHHSIOWHli aneMaHT, 3aneplKKS HS BenH'IHHY TSKTOBOrO 
Ill 

!fMRynbCS nonyqaeTCH llOBOnbHO npoCTO HS OCHOBe reaepaTopa enHHHil • 8enH'IHHY CMeWe-
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p U C, 1, 

0603HS'IeHHe 0<1>3 HS (jlyHKUHOHSnbHbiX CXeMSX! a) HHBepTOpj 6) CXeMa "HnH" j 

e) cxeMa • a •; r) sneMeHT aaneplKKHj n) aanoMHHSIOWHll aneMeaT; e) Tparrep co 

C'laTHbiM BXOilOM. 

HHH MOlKHo aanaTb Taxoll, 'IT06bi ,nocne npaxona sa exon HMnyn&ca sa Bblxone nonyqancs 

llBynonHpHblli HMnynbC1 BTOpaH nonOBHHS KOTOporo 6yneT CllBUHyTa HS BanH'IHHy BXOilBOrO 

HMnyn&ca. 3neMeHT aaneplKKH peanaayeT (jlyaxuu10 xt-t • x t , T,e, Bb!Xonaolt caraan B 

HaKOTOpblli MOMaHT BpeMeHR paBeH BXOilHOMy CHrHany, nocTyllHBWeNy .118 3Ty CXaMy 

B MOMaHT BpeMaHH I - 1 . 8 Ka'laCTBe TpHrrepa CO C'leTHbiM BXOilOM Bb16pa.Ha CXaMa C 

~ ' /5/ 
npeo6nanaBHaM, COCTOHWSH H3 llBYX ..,eppoTp8H3HCTOpHblX H'laex , Be TpefiyiOWSSI TSKTO-

BbiX HMnyn&coB (pac. le). UeoliBble cTpenxa oaRa'laiOT npeo6nanaaae Bblxonaoro caraana 

HSil CBrHanOM C'IHTbJiiaBHH1 nocTynHBWHM .118 C'leTHblli BXOil1 'laM o6ecRa'IHBSaTCSI HSJlalK-

~ 
Hblit nepeBOn TpHrreJ?S H3 OllHOrO COCTOSIHHH B Jlpyroe, ~TO KSCSaTCH ;;ISnOMHHSIOWero ane 

MeHTS1 TO nocnenHHM cnylKBT CSMO (jleppHTOBOe KOflbU01 HMaiOWee 06MOTKB 3SnHCH 1 C'IH

TbiBSHHH H BbiXOilHYIO 06MOTKy. C TO'IKB 3peHHH (jlyHKUHH norHKH aanOMHHSIOWHli ·9naMaBT 

BblnOnHHeT ponb nonroBpeMeHHOll aaneplKKH. TaKHM o6paaoM, HMeeTCH 4JyHKilHOH8flbHO non 

Hblli Ra6op aneMaHTOB HS (jJeppHTSX CO C'IBTbiBSHBaM noCTOHHHbiM TOKOM0 KOTOpblli n03B0nBeT 

' 
peanH30B8Tb n106b1e cxeMbl npeo6paaoBaHHH HB4JopMaUHH, PaccMoTpHM aecxon&xo npHMepoB, 

1, PeanH3SilJ!H (jlyHKilHH llie~epa, 3TS nepeltniO'ISTanbHSH (jlyHKIIHH ofinanaeT CBOitCTBOM 

(jlyaxuaoaan&aolt nonBoTbl a,cnenoBaTen&Ho, n106aH cnolK.IIaB cxeMa (acxniO'ISH cxeMbJ nnH 

npeo6pa30BSHHSI HH(jJopMSUHH) MOlKaT fihiTb nOCTpoeHa H3 OllHOTHnBbiX aneMaHTOB, peanH3YIO

WHX aTy WHXIlHIO), Ha pac, 2 noxaaaaa cxeMa, BblllOnH&IOWSB wTpHx llie~epa, npencTaB

neHHblll B BHile COBapWeHHOli llH3'&10HKTHBHOII HOpMSnbHOli 4JopMbl H COBepWe.HHOII KO.II'&IO.IIItTHB

.HOli aopManbHOll 4JopMbl, QqeBHilHo, 'ITO peaynbTST onepanaa nonyqaeTCH 6ea nononHHTen&Hor 

TSKTS C'IHTbiBSBHSio 

2, 0nHopa3pHilHblll CYMMSTOp KOM6HH8UHOHHOrO THRS (pRe, 3), 3Ta CXeMS peanaayeT 

COBOKynHOCTb (jlyHKIIHII A • (ny) 8 H 8 • sy PeaynbTST onepanHH nonyqaeTCII nHWb 

c aaneplKKolt, onpenen!leMolt caMolt cxeMolt, 
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II) tl) 

p H c. 2 

PeanH3aiiHSI cjlyHKIIHH llJecjlcjlepa1npeACTaBneHHOII a) B BRAe COBepweKHOII KOH1>JOKKTHB
HOII KOpManbKOII cjlopMbli 6) B BRAe COBepweHHOII. AH31>10HKTHBHOII HOpManbKOil cjlopMblo 

8 

X~ 

.v.- I I • I 

pH C s 

0AKOpa3pSIAHblll CyMMaTOp KOM6HHallHOHHOrO THna. 

3. 0AKOTaKTKblll perHCTp CllBHra ( BDpaBO) • nycTb "oa 03Ha'laeT COAeplKHMOe D -
D 

ro paapsrna perHcTpa npH napannenbKOII aanHCH B aero 'IHcen " a Y l(t+l) 03Haq:aeT 

conepJKHMoe sToro paapsrna. HMnynbCbl CABHra "• DOCTynaJOT OAKOBpeMeKHO Ka BCe paa-

PSI/lbl perHcTpa. Torna coneplKHMOe D -ro pa3pHAa perHCTpa CABHra MOlKHO onpeAenHTb 

Ha cjlopMynbl: 
D 

y - " l(t+l) 
• S YS • 

OD D 

6 

n+l 
Yu 

·~· ~ {~,~~~~, 

~·::n ·'·,1 
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3Ty nepexnlo'ISTenbHyiO cjlyHKIIHIO MOlKHO peanH30BaTb cjlyKKDHOKanbKOII CXeMOII1 co&epJKaWell 

aanoMusaiOIJllle &neMeSTbl H &neMeSTbl aanepJKKH. Ha puc. 4 noxaaaua cjlyKKnuouanbuasr cxeMa 

OAHOTaKTHOro perBCTp8 CABBra, rne Ha BXOA IIOCTynalOT HMnynbCbl CABHra, Ka BXO/lbl 

II - napannenbaasr aanacb xona 'IRena, a sa BXO/lbl ni - TOK CMetneHBSio HBJKHBII PSIA KO-

nell CnylKBT B K8'18CTBe 3aRONBKaJOIIIBX. &neMeKTOB, a BepXBBII psra BbiiiOIHISieT pOnb 3aAep

lK8K MelKpaapsasblx RMnynbcoa nepesoca. C BbiXOAa IV csaMaeTcll peaynbTaT CABara• 

-~~ , ., 
i 
---

p B c. 4 

OasoTaKTsblll peracTp caBBra. 

4. Haxoseu, npoaenes CHSTe3 nayxpaapsrasoro cyMMaTOpa napannenbsoro aellcTBRll, 

sa BXOA xoroporo oauoBpeMesso nocTynaiOT aaa paapsrna " 0 R " 1 ABOB'IHOro 'IRena 

(pac. 5). 3ToT KOA 'IRCna CyMMBpyeTCSI C ABOR'IBbiM 'IHCnOM Yo o y1 1 KOTOpoe Xp8HRT-

ell B CyMMaTope. Ecnu o6oaaa'IRTb 'lepea qo H q1 C'I8THble BXO/lbl TpB~epoB CYMMSTO-

pa, a 'lepe3 p -nepeaoc, To cjlyuxnua BOa6yJKAeaas TparrepoB AByxpaapsrasoro cyNMa-

Topa napannenbRoro aellcTaRll co CKB03SbiM nepesocoM MOlKHO aanacaTb B BRae: 

qo'" "o ; q 1 
0 

"I "Pt 
0 

Pt-2 • "o Yo 
0 0 

1\.1 • Pw 

1 o - o - o -o 
Pt-11 •"1Y1 Pt- 1 ""1Y1 P._1 " "1Y1 Pt-l" "1Y1 Pt-l 

c. 5 

llByxpa3pHAHblll napannenbHblll CyMMSTOp C 8BTOM8TH'I9CKHM nepeHOCOM. 

7 

~ 



Caraa~n nepeaoca B03HHKaeT B TOM cny'lae, Korua npoacxouaT nepe6poc Tparrepa a3 coc

TO!IHH!I •1• 8 COCTO!IHHe •o• • 3TOT CHI" Hall CHHMS8TCH C BbiXOila 3anOMHHatoJUero aneMeHTa 

H nocne aneMeHTa ~ 3aueplKKH II C OAHOII CTOpOHbl no uena CK803HOI"O pepeaoca qiO 

cTynaeT B uen& cneuytomero pa3pRua, a c upyroll - 'lepe3 uononaaTen&HyiO 3aueplKKY Ill 

no uena nopa3pHAHoro nepenoca TaKlKe nocTynaeT aa C'I8TH&Ill axon aToro pa3paua a T.n. 

HeTpyuao 3aMeTHTb, 'ITO onepauHH cnolKeHHH BblnonnaeTca aBTOMaTH'IecKa nocne nocTynne

HHH KOila BTOporo cnaraeMOI"Oo KaK BHIIHO H3 pHCyHK80 ~yHKllHOH81IbH8H CX8Ma CyMM8TOpa 

HMeeT npOCTyiO CTpyKTypy: BCero 5 ljleppHTOBbiX KOII8U Ha OllHH pa3pHI10 a lliiH peaiiH38llHH 

npHHllHnH81IbHOil CXeMbl He06XOilHMO eme MaKCHMyM 'leTblpe TpaH3HCTOp8 H8 p83pHilo 0pHMe

H8HHe 3alleplKKH H8 ljleppHTOBOM KOIIbll8 C nonMarHH'IHBaHH8M 8 CXeMe CYMMaTOpa HMeeT 

14/ 
HeCOMHeHHOe npeHMylUeCTBO no cpa8H8HHIO C onHCaHHOil 8 CXeMoll CYMMaTopa Ha ljleppH-

Tax, B KoTopoll ana nony'leHHR 3aneplKKH aa aenH'IHHY HMnyn&ca acnon&ayeTcH llH~epea-

UHpytoJUa!l ueno'IKa THna RC aa axone TpHrrepa. lln11 oueaKH 6&IcTponellcTBHH cxeM H3 

0~3 p8CCMOTpHM npHHllHnHallbHYIO CXeMy'OilHOI"O pa3p1111a OllHOTaKTHOro perHCTpa Cll8HI"8 

(pHc. 6). 11Mnyn&c nepenoca, B03HHKaiOJUHII B npenbluymeM pa3pane nocne ycaneaaa, nona

eTcH Ha BXOil aneMeHTa 3aneplKKH0 Ha BbiXOI18 KOTOporo npH 3TOM nOHBnH8TCH llBynOIIHpHblll 

aMnyn&c, nepaaa nonoaaaa KOTOporo, "KaK BHIIHO H3 pacyaKa, ,coananaeT no aanpaaneHHIO a 

npaKTH'I8CKH BO 8peM8HH C TaKTOBbiM HMDYIIbCOM0 a BTopaH - npoH3BOilHT allnHCb enHHHilbl 
/11/ 

B cnenytomHll pa3pan. Bocnon&3yeMcH cooTaomeaaeM : 

lw • 
s,. • 2mo 

(1), 

KOTOpOe cnpaBelliiiiBO npH nepeMai"HH'IHBatolUHX DOIIHX H >> H0 I rae H 0 - K03pllHTHBHaH 

CH¥.• 3nec& npHHRT&I o6o3Ha'leaaa: r 0 - cpenaall panayc ljleppHTOBoro Kon&na, r 

BpeMR nepeMarHH'IHBaHH!10 S w - K03~HUHeHT nepeKII10'18HH!I0 I - TOK 8 H8Mai"HH'IH-

BaiOJUell o6MOTK80 ~"' - KOIIH'IeCTBO IIHTKOB. 

llnH onpeneneHHOCTH 8&J6epeM BbiCOKO'IaCTOTHblll HMDYIIbCHblll TpaH3HCTOp 1T308A H 

~eppHTJ)BOe KOIIbUO MBpKH 0,16 BT C pa3MepaMH 2x1;4 X 1 MM0 y KOTOporo 5,.=0,35 MKKICM, 

llonyCTIIM0 'ITO Mbl XOTHM nony'IHTb BpeM!I nepeMarHH'IHBaHH!I ljleppHTOBOI"O KOIIbUa 

r = 0,3 MKC8K0 TOrua H3 COOTHOIU8HHH ( 1) MOlKHO onpenenHTb He06XOilHMyiO llDH aTOrO 

BeiiH'IHHY aMnepBHTKOB: 

lw • 
0,35 • 0,53 

0,3 
• 0,6• aa. 

lln11 3KOHOMH'IHOII pa50Tbl CXeMbl BeiiH'IHHy TOKa CM81U8HH!I cnenyeT 3anaTb TaKoll B&IIH'IH

Hb10 'IT06bl ljleppHTOB08 KOnbllO aneMeHTil 3apeplKKH nepeMarHH'IHBaDOCb He nOIIHOCTbiO H B 

TO lKe Bp&MH BTOpa!l nonOBHHa HMnyllbCa nepenoca llOIIlKHa 6&1Tb ll0C'f8TO'IHOII B&DR'IHHbl 

nm1 3anaca enaaan&•. Ecna nonycTHT&, 'ITO aca a.c. KonneKTOpaoll uena Tpaa3HCTopa 3aT-

pa'IHBaeTca aa npeononeaae a.c. uena cMemeHHR, TO Torna 
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A. 

p H Co 6 

0pHH11HnHilllbHaH CXeMa OllHOI"O pa3p!llla OllHOTaKTHOI"O 

perHCTpa CllBHI"Ilo 

lk wk • lo "'o (2) 

11, HaKOHen, 3anHIU8M eme OAHO 0'18BRilHOe COOTHOIU8HBe: 

10 wo -
I w + (S,. + Ho • rlf 

3 3 (3) 

rne Ho • 0,6_•_ noporoaas aanpRlK&HHOCTb nona, onpenenseMa!l H3 xapaKTepHCTHitR 
CN 

1 r = f(H) - CpellH!IH lliiHHa ~eppHTOBOI"O KOn&Ua. 113 paBeHCTB (2) H (8) 

HM&eM 

nonolKHM 

KOB I k wk 

I w + (S,.+Ho·rll 
3 3 -

lo wo • 
(4) 

w • 0,6. a , TO rna H3 paBeHCTBa ( 4) MOlKHO OOpe.QeiiHTb B81IH'IHHY aMnepBHT

,, KOTopyto aeo6xonauo co3naTb nns aanelKHoll 3anacx enaHHilbl nepeaoca: 

(0,35 + 0,6 ·0,3) • 0,53 
lk w k - 0,6. + 

0,3 
• 1,55 aa. 

0pH llDHT81IbHOCTH HMnynbC8 0,8 MKCelt H 'laCTOTe 500 KI"U B8DH'IHHa TOKa B HMnyllbCe It 

y TpaH3HCTOpa 1T808A MOlK8T COCTaBII!ITb 0,25 a (aanpHlK8HHe RHTaHH!I E k • 10 B), 

OTC!Oila, W k • 6 BHTKOB, a BeiiH'IHHa TOKa CMeJUeHH!I npH w
0 

• 10 BHT-

9 

... ll!lil 



KaM cocTaB.riBeT 150 Ma. Heo6xollHMo OTMeTHT&, 'ITO npa oneaKe 6blcTpOilellcTBHB cxeM 

aa cjleppoTpaaaHCTOpHbiX aneMeHTax aeo6xonHMO Y'IHTbiBaT& pelKHM pafioTbl cxeMbl, HanpaMep, 

B ycTpoAcTBllX UBM exaM&! pa6oTaiOT aenpep&!BHO BO BpeMSI pa6oT&I MaWHHbl, B llpyrux 

ycTpOACTBaX, HanpHMep, B Upu6opax Slll8pH011 aJJ8KTpOHHKH H llp., Cpell!ISISI 'laCTOTa o6pame 

HHSI MOJKBT fi&!Tb CpaBHHTan&HO HH3KOII H3-aa HanH'IHSI 'TeMHOI'O' nepHOila1 a OCHOBHbiM na-

paMeTpOM BBnSiaTCSI CKOpOCTb 3aUHCH OllHOKpaTHbiX Dp0UBCCOB1 pa31leneHHbiX CpaBHHT811bHO 

6on&WHM npoM8lKYTKOM BpeMeHHo nollC'IHTaeM MOIIlHOCT&, KOTOpaSI paCCBHBaeTCSI Ha KonneKTO-

pe TpaH3HCTOpa 1T308A B pei'HCTpe CllBHI'a UpH 'laCTOTe = 5()() KI'Il1 llnHTen&HOCTH HM-

nyn&ca KonneKTOpHOI'O TOKa rk = 0,4 MKCBK H llllHTen&HOCTH nepellHero H 3allH8I'O cPpoHTOB 
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r a • r a = 0,1 MKCBKo Bocnon&ayeMCSI COOTHOW8HH8M H3 pafiOTbl 1 npellDOnarag~ 'ITO 

HaDpS!lK8HH8 KOnneKTOp-3MHTT8p B OTKpb!TOM COCTOSIHHH paBHO Hyni01 TOI'Ila 

Pk • f ''k • lk Ek(ra+~) 
6r k 

• 500 • 0,4 • 0,25 10 • 0•2 • 60 MBT. 
6. 0,8 

no cnpaBO'IHbiM llaHHbiM0 M8KCHMan&HO llODyCTHMaSI MOIIlHOCTb pacceSIHHSI Ha KonneKTOpe 

TpaH3HCTopa 1T308 COCTaBnSieT ·150 MBTo TaKHM o6pa30M1 npHM8HSISI BbiCOKO'IaCTOTHble HM

nynbCH&Ie TpaH3HCTOpbl B cjleppHTOBbiX CXBMaX, MOlKHO nony'laTb HMnyn&Cbl C KpyTbiMH cjlpoH

TaMH H TBM CaMbiM 3Ha'IHT8nbHO COKpaTHTb MOIIlHOCTb pacceSIHHSI Ha KOnneKTOpaX TpaH3HC-

Topoa; .. Ecna cxeMy perHCTpa acnon&aOBaT& B Ka'leCTBe Kon&ueaoro llenHTenSJ qacTOT&I, TO 

f O'IBBHilHO, 'ITO '18CTOT8 nepeKniO'IBHHSI TpaH3HCTOpOB B CX8M8 6yll8T COCTaBnBTb -;;-
I'll8 n - KOacPcPHUHeHT lleneHHSI 0 H ll03TOMy TaKTOBaSI 'laCTOTa MOlKeT fi&ITb yaenH'IeHa llO 

1 Mru H fionee, B 3TOM cnyqae. T8KTOBbl8 HMny.'IbCbl MOlKHO cPoPMHpoBaTb Ha TpaH3HCTOpaX 

n605-n606. Heo6XOilHMO DOil'lepKHyT&, 'ITO B llaHaoA pa6oTe npHBell8Hbl nHWb npellBapaTenb

H&Ie llaHHbiB 0 fi&ICTpOileACTBHH cjleppOTp8H3HCTOpHbiX CXBMo Jlng fionee ll8Tan&HOI'O H3y'I8HHSI 

'ISCTOTH&Ix aoaMoJKaocTell cjleppoTpaaaacTopa&IX cxeM aeofiXOilHMo Y'IHTbiBaT& ae Ton&KO ne

perpea TpaH3HCTOpOB1 H\) TaKlKB H neperpeB ljleppHTOBblX KOnen H KOHKpeTHbiB ycnOliHSI, B 

KOTOpb!X pafiOTaeT CX8Mao 3KCll8pHM8HTallbHbiA Ofipaaen 10- pa3pBilHOI'O OllHOTaKTHOI'O pe

f'HCTpa CllBHra, cofipaHHb!A aBTO;>OM1 UOKaaan Bb!COKYIO HnllelKHOCTb B pa6oTe DpH '18CTOT8 

500 KI'U B Henpep&IBHOM p8lKHM8 CllBHI'a KOila 'IHCna, COileplKaWero BCB 81lHHHUb11 C llnH

TenbHOCTbiO HMnyn&coa CllBHI'a 800 aceK, CxeMa pa6oTaeT ycToA'IHBO npa HaMeHeHHH llHTaro

wnx HallpS!lK8HHA llO + 20%, 

3 a K n ro 'I e H H e 

I. Ha aneMeHTOB aa cjleppHTOBbiX Kon&uax co C'IHTh!BaHHeM nocToSJHHbiM TOKOM MOlKHO 

COCTaBHTb ljlyHKUHOHan&HO UOnHyiO CHCTBMY aJIBMBHTOB, KOTOpaSI ll03BOI1SI8T llpOH3BOilHTb CHH

Tea npocT&IX, fi&ICTpolleAcTayromax H HalleJKH&IX cxeM u yanoa UBM, npH'IeM CHHTea cxeM 

Ha 0<1>3 coananaeT c CHHTeaoM cxeM aa naMnax H nonynpoBOilHHKOBbiX npa6opax. 
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2, 6biCTpO.Il,8itCTBH8 cxeM H3 0<1>3 aaBHCHT OT llpHMBHSIBMbiX THllOB cjleppHTOBbiX KOnen, 

paaMepoa, a TaKJKe oT fiblcTpo.nellcTBHSI TpaaaacTopoa B cxeMe, TaKToaaSI 'lacToTa MOJKeT 

llOCTHraT& 1 Mru a Bblwe npa .nnHTen&HOCTH TaKTOB&IX HMnyn&coa nopB.nKa 200-800 acex. 

3, JlaHHb18 3KCD8pHMeHTa DOilTBep~aiOT BbiCOKOB fibiCTpOilBACTBHe H HallelKHOCTb ycT

poiiCTB0 llOCTpoeHHbiX Ha OCHOBe 0<1>3, ECTb OCHOB8HHSI C'IHTaT&0 'ITO ll8n&Heltwee pa3BHTHe 

nonynpOBOilHHKOBOII TeXHHKH H T8XHOnOI'HH Hai'OTOBI18HHSI MH8U8TIOpHbiX cjleppHTOBbiX KOnen 

(llH8M8TpOM llO 1 MM) ll.'ISI nepeKniO'I8T811bHbiX CXeM ll03BOI1HT B finHJKallmee BpeMSI C031la

B8Tb CXeMbl H yanbl llHCKp8THOII TeXHHKH CO BpeMeHeM nepeKniO'IeHHSI llO 100 HCeK H MeH&

we, TaxaM o6paaoM, aecMoTpSI aa ycnewaoe paaBHTHe TeXHHKR TOHKHX MaraHTHbiX nneaoK, 

ljleppHTOBbiB KOn&Ua, finaro.napSI HX HH3KOII CTOHMOCTH H TeXHonoi'H'IHOCTH, fiyllyT H B llan&

ael!meM HaXO.Il,HTb WHPOKOB llpHM8H8HH8 B fibiCTPOil8ACTBYIOIIlHX ycTpoiiCTBaX llHCXpeTHoA 

TeXHHKH. 
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