U3BECTUY

TOMCKOTI'O OPJIEHA TPYJOBOTO KPACHOTO 3HAMEHH IIOJIMTEXHUYECKOTO
HHCTUTYTA um. C. M. KMPOBA

Tom 155 - 1968

HCCIAEJOBAHHE 3JEKTPOMAIHHHHOIO YCHJIMTEJIA
NONEPEYHOroO nMoJgd HA 2JIEKTPOHHOM MOJEJIH

B. I1. JIATYHOB, B. M. PUKKOHEH

(TlpeacTaBaena HAYYHBIM CeMHHApPOM Kadeip SJMEKTPHYECKHX MaIliHH
u oBllell 3/MEeKTPOTEXIIUKH) '

DJeKTpoMallHHHble ycHaHTeqn (DMY) nomepedHoro moas MOJAYYRIH
IIMPOKOE NpHMeHeHHe B NPAaKTHKe, B YaCTHOCTH B aBTOMAaTH3HPOBAHHOM
anekTponpusoge. Ha 6aze MY c031a10TCS pas/IMYHEIE CHCTEMbBl aBTOMATH-
YecKoro yNpaBJeHusi M PEeryJHpPOBaHHf, B KOTOPHIX YCHJHTENb BbIMOMHsIET
QYHKIHH YCUJIUTENST MOLIHOCTH, CyMMHpYoWero ycrpoictsa u T. 1. Ecre-
CTBeHHO, uTo cBofictBa MY okaspiBaloT Gosblioe BAHSHUE HA CTAaTHYECKHE
H JUHaMHUecKHe CBOHCTBA BCell CHCTeMbl YIIPaBJaeHHus.

M3BeCcTHO, UTO HWCCAENOBAHHE YCTOHUHBOCTH M KadecTBa JIMHEHHBIX
CHCTeM He NpeiacTaBasieT OOABIICH CJAOMKHOCTH; OLHAKO NPH HCCIeL0BAHUH
HeJHHCHHBIX CHCTEM TPYIHOCTH BO3PACTalOT BO MHOIO pas H MOTYT OKa3aTb-
sl HeNPeoI0JMNMBI MY A5 WHCTO TEOPETHUECKOTO aHaau3a.

"CylecTByeT APYToil MyTh PelIeHHs HEJHHENHBIX 3aJady -— 3TO MOJe/H-
poBaHME Ha 3JEKTPOHHEIX MOIEJAX, KOTOpOe B HACTOfllee BPeMs SIBIAETCA
OHMM H3 MOIIHBIX CPE/ACTB aHa 134, :

B [1] paccMoTpena CTpyKTypHas M 3JeKTponHast Mofienb OMY nonepeu-
ITOTO IOJ$, YUHTHIBAIOLLAs pPasiHUHble THOKHE 1 JKEeCTKHE BHYTPEHHUE CBA3H,
OKa3BIBAKOLIHEe 3aMeTHoe BJAMsSHHE HA NUHAMHUYECKHE CBOHACTBA YCHJHTEJs.

Kak BHAHO 3 pUC. 1, IpH CO31aHHH MOJEIH YUHTBHIBAJIHCh HeJIHHEHHO-
CTH TPeX OCHOBHBIX XapaKIePUCTHK YCHIUTEJ:

CBA3bL @ YUUTHIBAET (DYHKUHIO [o(iz) — HeJHHEHHYIO 3aBHCHMOCTb Ha-
MATHHYHBAIOILE] CHJBI Peakiuid KOMMYTAUHOHHBLIX TOKOB TONEPEUHOH IIeMH;

cBfI3b 6 yuuThiBaeT QyHKUHIO [i(iy) — HeJMHENHYI0 32BHCHMOCTL Hale-
HMSt HATIPSKEHNSI B LIETOUHOM KOHTAKTE OT TOKA B MOMEPEdHOll LemH;

{. HAKOHEIl, HeJHMHEeHHOCTh XaPAKTePHCTHKH .X0JOCTOro Xoja BTOPOro
KACKaJAa YUUTHIBAETCS HepeMeHHBIM KoIhhUInenToM S.

[Nepemennsie ko3(hHIMEHTH € — CTelleHb KOMIEHCAHH 1 X — CMelle-
Hpe TONepeuHbix IETOK MOryT BapbHUpPOBATBC B Tpefesax HOPMaJbHBIX
BeJMUMH U IPHIHMAIOTCS TOCTOSIHHBIMU TpH ananusé cpoiicts IMY.

B [2] nocTpoeHa TpaHHIA YCTONUYMBOCTH [Jisl YCHAUTES DMY-5IT npu
pabore ero Ha aKTHBHO-MHAYKTUBHYIO HArpy3ky; TIPaHHLbI YCTOHYUBOCTH
TTOCTPOEeHBl NpH JIHHEAHOM PacCMOTPEHHM TapaMeTpPoB YCHJHTEIs B IJ0C-
KOCTH JBYX NapaMeTPOB: e — CTeMeHM KOMIeHCAUUH H X -— CMeLleHHs Io-
NepevHbIX IeTOK.

B pamnoil paboTe ¢ MOMOLIbIO MOAEJH PaccMaTpHBaeTCA BIHAHHE OT-
NeJbHBIX HeJHHeHBIX MapaMeTpoB (XapaKTepPUCTHK) HA KauyecTBO Iepexon-
HBIX TIpoHeccoB mpu pa6ore ycuautens DMY-5I1 s6ausu rpaHuLb yCTOR-
YHBOCTH.
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INpn cremenn KomoeHcauwd &==0,70 U OTHOCHTEJBHOM CMeEIIEHUU
ietoX nomepeunoit wemu x = — 0,035 (3HaK MMHYC NOKa3bIBaeT, YTO CMé-
IeHHe IIETOK [IPOH3BEHEHO NMPOTHB HalpaBJeHHs BpalleHHs SAKOPA), 4TO
COOTBETCTBYET CABUIY IieToK Ha 0,5 KOJJIeKTOPHOTO JeJieHHsl, U TNpPH pomy-
IeHHH JIHHEHHOCTH BCeX NMapaMeTpoB YCHIHTENs HACTymaeT MHepexoiHblil
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Puc. 2. OcHoBHBle HEJIHHEHHOCTH YCHIWTENS MOREPEUHOr0 No.Is
Houx guneapusauus: 1) Fo=7ub); 2) Es=7(L); 3) A Up=fi(f)

Lpouece, xapakTepusylolluid caMoBosOyxJaenne KojeOauuit (puc. 3, a).
Cucrema HeycTolunBa.

Ecau Tenepb CONPOTHB/ICHHE IIETOYHOTO KOHTAKTA INOMEPeYHOH IellH
CYNTATb HEJHHEIHOH XapakTepucTuxofl fi( £}, TO BBIXOJAHBIE BEJUYHHbLI YCH-
futens (TOK NPOJAOJBHOM LEMH i3 I JMEKTPOABHKYILAS CHAA HA [POAOAD-
HbIX IE€TKAaX e3) OyAyT NMpeacTaBasTbes pHC. 3, 6, T. e. UMET BHJ Koaeba-
HUIT, YMEHBIIAIMMUXCST 0 ONPELeTeHHON aMIIHTY AbL

CucreMa TaxxKe HeyCTOH4MBAS, ONHAKO KOJAe0ATSAbHBIH PEXUM BOSHII-
KaeT npu noxavye HANPAXKEHUS B OOMOTKY YIPABJCHHS, T. €. 5TO XKECTKHUH
pexuM BO30YKICHNS, & AMILVIHTYAA KOJeOaHull orpanudeHa.

Ecan  eme yueCTh HeNMHEHHOCTh XapaKTePUCTHKH XOJOCTOTO XOHA
BTOPOro kackajaa (puc. 3,6), TO TNepexOIHBIN NpPOLECC XapaKTepu3yercs
faTyxamomumu koaebanuamu. CHcTemMa ycToliunBa.

Hakowen, ecnn DOMOMHHTENBHO y4eCTb HENMHEHHOCTb DPeaKIUH KOM-
MYTAallMOHHBEIX TOKOB Nonepe4Holl uenu (puc. 3,e), TO Mepexomublii mpouecc
XapaKTepu3yeTCsl 3aTyXaOHIUMH KoJeOamHAMH 10 ONpeNeseHHOl aMIJIu-
Tyzabl (Tada. 1). o ' _

M3 npuBefeHHBIX OCHMAIOTPAMM BHIHO, 4TO JHHEApH3ALMf pPeakLUuH
KOMMYTaUHOHHbIX TOKOB BHOCHT (PMKTHBHBLIH 3arac yCTOHYHBOCTH (Tepexof
ar puc. 3,2 K puc. 3,6). DTOT BEIBOA HEOBXOMMUMO HMeThb B BHAY NpPH pac-
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yere IEKTPOMAIIMHHONO YCHJIMTENS HJIK NpH aHaau3e yCTOHYMBOCTH CHCTE-

Mb! peryiupoBanns. JefdcTBUTeNbHO, €CAH TPHHATE PeaklHo KOMMYTalHOH-

HLIX TOKOB JuHefiHof npu e = 0,75 u x = — 0,035, 1O pabora ycHJaUTE]s

(puc. 3,8) ycTofuHMBa, B TO BPEMsS KAaK.B PeaJbHOM YCHJIHTE]TE (npu *yuere
BCEeX OCHOBHBIX HeJHHeHHOCTél) HaOM0LaeTcs pexuM NepHOANYECKHX *
JBMKEHHi, T. €. HACTYNAloT KoJeGaHus C ONpeieJeHHOH aMIIATYAOH U Ha-

crotoii (puc. 3,2). Takoe cocTossHHE MOMHO CUHTATh KDPUTHYECKUM, KOTJa

'yeH/IHTeb paBoTaer (AaKTHUCKH Ha TCpaHulle yCTOMYHBOCTH. Hao6opor,

JMHEAPH3AlHs XapaKTePHCTHKH XOJOCTONO Xofa (mepexon OT pHC. 3,8

K. pHC. 3, 6) AeNAaeT CHCTEMY HEYCTONUUBOIL.

Ta6auna 1

) Ne puc.

\ 2,a 2.6 3.8 2,2

Fp = fa (is) J J J H -

Ey=f(iy) J a H H
AU == f1 (i2) . J H H H
~ XapaxTep mnepe- CamoBo3Syx-| 3aryxauue 3aryxawupe | 3atyxaiomue Ko-
XONHOTO Tpouecca | Jawlupecs Ko- | Koaebaund po | koaeGanus Jebauiig 10 oupene-

AeGanus OnpeAeIeHHOHN ACHHOH aMIHTY bl
aMININTY L

Heo6Xx01uM0 OTMETHTh TAKXKE TO, YTO NPH NPHHSATHH PeakUud KOMMY-
TAlMOHEBIX TOKOB M XapAKTEPHUCTHKM XOJOCTOTO XO0Ja BTOPOro Kackaiaa
JMHeHHBIMH (pHC. 3, 6) H, COOTBETCTBEHHO, HelHHeHHbIMH (puc. 3,2) Kade-
CTBO MEPeX0JHOro Npolecca PaKTHIECKU He MEHSIETCS.

370 MOKHO OGBSICHHTb CIEAYIOMUM 00pasoM: B PeaJbHOM yCHAHTENS
‘pasMarmmuHBaollee jeficTBUe DPEaKUWM KOMMYTALHOHHBIX TOKOB MEHBIIE,
yeM B HjeaJM3MPOBAHHOM, 570 NPHBOIHMT K YBEJHYEHHIO 3. A. C. €3 U KOM-
JieHCAI[HH e¢ YMeHbIIeHHs BCaeICTBHE HACIIIEeHHUS.

. Tlo sTolf TpHUYKHE BIMSHME HEJHHEIHOCTeH 3THX JBYX 3aBHCHMOCTEH
B KAaKOf-TO Mepe KOMIEHCUPYETCS M Ha XapakTep MepexoJHOTo mpouecca
OKa3BIBAeT BJAMAHHE TOJbKO HEJHHEHHOCTb COMPOTHBJEHHS MIETOYHOT'O KOH-
TaKTa mofepedHofl Henu. KoueuHo, 3TOT BEIBOJ He MOxeT ObiTk oOmuM. Ox
crpaBefaHB LN ONpeIeNeHHOTO AuanaszoHa paGorhi ycwumnrens (e X)
v Meroja JuHeapusanun. OTHAKO BaXKHO YCTAHOBHTH BJIHAHHE OTREJAbHBIX
HeJUHEIHOCTeH Ha XapakTep I[EPeXoJHOro Mpouecca, a Takke HX COBMECT-
HOe BJHSIH{E TPH HEKOTOPOM COUETaHHH XapaKTepUCTHK.

Taknm 06pasom, moaGupas HeIHHeHHble BHYTPEHHHE XapPaKTePHCTHKH
3JEKTPOMAIIHHHOTO YCHJANTE/SA, Mbl MOXEeM H3MEeHSITh He TOAbKO BHELIHHE
CTATHYECKHE ero XapaKTePHCTHKH, HO H U3MEHATh XapaKTep YCTOHYHBOCTH,
YTO OTUETAHMBO IPOABJIAETCH NPH KPHTHUECKHX [apaMeTpax HacTpoi-
Ku DMY. '
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