
c .  2 5 t ,
rep .  Pa-

MEnc.
. x .  {98 :

eEcTaB-
) peBrl-
I4B arlilil
BbIItrATI
OTtrBJIC-

IIeHee
rxoAnoE
ITEJIbH'

I  UHTEI-
,Tb Ha-

cxeMbI

0Broptr-

lopa 71
}OBAIItrE

)UMaJIL-

TOITO]T

c[Btrra
cxeMoi

r  1 u A .
BEHHOIO
fo Kac-
cocTaB-

)a ror(a
E}IT IIE-
I noss-
ATAIII{f l.

{Irlfr UH-
CJrYxIae

rrrp.fliI{e-
,rft ycu-
opaeTc.s

TO IIIq}IbI

MOIITS'

yMy tra-
a rpaH-

, ropa Tr !. BhrxoAoM ycrrJrtrTeJr.rr. Eunocrn. . e Merrbrrraq 1 uO Molr{er 3HaqrlTeJrr,Ho cyszTb
,,lcy trpotrycKarrz.s ycuJrvTerrfl. trJrtr BbrSBaTr, ero. :. jBO36yrriAeHue.
tj pesyJrbTare [ctrbrraHr4ft [4aKerHoro o6pa3r{a

rJrlTeJrq noryqeHbl CJreAyIOqZe pesyJrbTaTbr:
..:arlMa.r1r,Hoe BbrxoAHoe uatrp_s}IteHue +230 B
:- roKe H-arpysr(n 4o 10 mA; uoloca upoiycxa_
. 0 -+'50 HIq trpr aN{trJrr.rry[e Bbrxo4Horo Ha-
.1EieHrd.fl 200 B Ha axrrrBuofi narpyene 20 HOm;
j.-0_:.Tu HapacraHrrfl BbrxoAHoro HatrpflE{eHtr.rr
I'IB/c. .. flp.u_eelegFrbrfi Ro Bxo4y reuueparyp-
i gpefiS 15 uxB/"C B [rratraBone 20 -+--60;e .
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O4nu,u na MeroAoB rroBblmearrfi Toqnocrr4 crler{TpaJrrr-
' arIajrrlSa paArrocIIrrraJroB tlBj'r_fieTcE yilyrrrtreHfie IIa_

.:rpOB OCI{OBIIbIx aliTIIBHtIx JtBfiOe cIIefiTpOarraJrr4Ba-
. B: rrrrlpoxotroJrocHbn vcnnrrrc.ncii rr npeo6paaogare_' t acTo rb r  

I  l l .  I I p r r  l r \  pa3pa { i i l TF i c  oco6oo  BH i l [ r aH i l e
- fi oTc.fl p acn_r4p ellrrrc Allllat{rrrrocliol.o Arlarra3 oIIa BxoA_

. crmnaJroB. Cpannennc.rorerrqr{aJrhHbrx sogrroxnocreii
,;rqHBIx yclrnurereri ro AlrHal\Ir.{qecKo}rr"r [r{arraBoHy
-eroM rtryMoB ar{Tr{Bubrx aJre}rerfroB lroxer 6trrr, sr,r_
ieEO Ea OCHCBarrrlrr cJrcIlyrorrler0 BbrpaEicHfrrr AJrfl Al,r_
.rqecnoro Arrarraaolra [rr, ot.tpegelr.ge]roro AByxcrlr--:E5IM 

LfeToAOM IIO 1]OtrIaBJleI]]{IO COCTaBLSmUII4X BSaI{tI_
rroAyJrfiqIIr.r:
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-i1ra - uo4arirerrrre cocratJ"rrflror{n)i n;:alrraoii uogy_
- rrr_Ilpll _ypoBr{trx Mo.rqHocTrr BxoArir;rx crlrHa"rroB, paB_

Poi fr, - xoa{fr.rr{r4eHr rrry}ra ycrrJrrrrctx; "k _
- -,.qHEafi Eo.rrr,rqlrana; Zo - a5co,,rroTllafl TelrllepaTypa;
-  f lOJIOCit  q i icTuT OCi lOBffOi ,  Cent, t tUt f l l .
' l ogpe r t c r ' t u r , t r '  

t t t l r poHono f l ucF6 le  vc r t J r l r r e . r r r  ua  6n -
. r lEbL\ .rp a rr 3rrc ro p-a:\ o 6n a4aro:r AilHaMnqecnr4lr Arrala_'.t 

{70 -:- 85 lB [2, 3]. Ilo;ry.leur.re 6o.,ree Br,rcororo
: :ltIIqeCROlO AIIaIIaSOHa BO3TIOIfiEO rlp[ TICIIOJIbBOBaIIIIT{
i3brx TparrSr,lcTopoB, r4rfercrqlrx 6ruanyro H RBaApa_

: rrr rrpoxollnyro xapaKTepr.]crr,{Ky, qrc o6ccneqnsaer
nee iloAauJrerrrre cocraBrflrotqrlx B3arrnrnoii uo4y:ra_
1 r

]ril ,+llrt 1,orr ;{{e ypoBrre i\roilIHocrrr B.\oAHbIx crrrHa-
: -" o L4J B CoqeTaHrrr4 c paSiulqEbrMr4 cxeMoTexHrrqecHr.r_

,. :'coBepmeIlcTBOBaHII.stII.r,

:1trifie paCCMOTpelIbI trpr4lrr{rru{aJrbHa.fr CXeMa puc. l.
:HOBHbre xapaKTepEcTrrnu ycr{JIUTeJrfl rla rroJre_

- - 1 t .  J \ S  O

UIITPOHOI IOJTOCHbIIT YCIIJII4TEJIb C EO,TIilT{IIM AI4HAMI4IIEC KIIM
ArrArrASoHoM

JIEMEHTyEBA H.B.' ,TyqHtrIH c.B., MAJ]I{I4H M.r.,  r IoBI4AAftRo Ir.M.

onr'rcan mr4poxorroJrocnr.lLycrrnnrem c 6o.nsurnM Ar,rnaMrrqecnrrrr Ar4arrar3ogoM Ha 1rorq-
Horr rroJreBolr rpaHsncrole I{II903A. Hoe${nquerrt^llcrrJre-Eqs ycrrJrr4reJr.s rrprr corJracoBagr4r{
:9-:.lg{ ]'r BbrxoAy }-7 aB B rorroce sacror or 3 -+ T0 Mrq, noa{suqrre'r rroAaBrre'r.r.s
Kolror4EarlrrouHbrx cocraBJrrrrctr{rrx flo sga[MEoji ilroAyr].flqrrrl >400 AE;'Hoas{r,rqreur myrla--(3 aE.

Itoa{Suquenr uepe4aqn ycurureil.s 26 nE;Koa*{zr{r4eHr nepeAaqlr BbrxoAr{oro KacKatra co-
BMeCTEO CO CXeMOfi cABUra ypoBrrfl B lloroce sac_
ror 0 - 200 lq cocrannfle; 

-60 
AE, a ua sacro_

T1" ?, 20 u 50 xlq - coorBercrBeHHo b4, 40 n
30 nB.
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flenaescxraii $uluar Bcecoroesoro
HaysEo-uccreAoBaTeJIbCROrO TexEoJrofl{secRoro

n o ",v",i'#f T;Hx d#'"'.;f TTf : ittt

BoM rpanar{crope Oorrmoft r,rorqirocrrr Hil9OBA
c EcrroJrr,soBarrrreM rpaHc*-opMaropnoft o6paruofi
cBfl3rr, [peAJroi{teHHofi B t5l. flpunqranzaJrr,Ha.s
cxeMa ycr{JrtrreJr.fr trpe4craBJrerra Ha puc. 1. flo_
JreBofi TpaHBacrop 7 sxnrcsen tro cxerre c o6qulr
sarBopoM. 3ro o6eclre-rllBaer irrr.rpoKyrc noJrocy
pa6orrr4x qacror tr xopomee corJlacoBal{r{e tro
RXoAy c ilLr]Hl1reft 50 OM. HarpyaHofi r{acHaAa crry-
Tut tsroprrqua.s o6norxa rpaHc$opl,raropa lp,
Orno4 or ee cpegnefi rosnf o6ecueqr,rsaer c:bcM
ycllJlerrHoro clrrHaJla r4 cor,IacoBaHl{e tro BbrxoAy
c trmnaeft 50 Ou. Pe;runr ro rrocro,flrrHoxly rony
'rpaHsr4cropa z saAaerc.a c IIox,roqbro pearcropa .R.
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P uc. 2. gactotsrre 3aBtrrcnt{ocrll noa$Suquen:ra yctrJrerrrff
ff, u HoeQ{raqr{enra rnyua F. (cnromuaa Jrrrurfi - ycrl-

Jrr.rreJrb c rpauc{opuaropnofi o6patroit cnaabro' trysnrl{p -
6es o6paruoii cnxar.l)

Oco6ennocrbro cxeMbI flBJr-flerc.fl trcrloJrbSoBa-

lrr4e rpaHc+opMaropHofi orptrqareJlr'H0fi O6parHofr

cBflB;, coa4aBaeMofi uepnnuuoft o6uorxoft Tp,

lJrf yBeJrrueEEg BepxHeft rpaEuqbl [trHaMtrqecfio-
ro Atratra3orra. Itan cJreAyer tr3 trptrBeAeHHoto

Bbrme onpeAeJreH[f , [trEaMl{IlecHvfr.gv"aaaaos n_* n

trepByro osepeAb otrpe[eJlflercfi r'e[rl'g;unoft Mzr.

C nol,roqrro orpur{areJrbnofi o6patuofi cB.flatr trpo-

lrcxoAr4T qacrusEafl HoMtreHcautr.s ypoBHfl ctrrEa-

Jra Ha Bxo,4e aKTITBHOTO SJrelreHTa (nonenoro

rpauarnctopa). Tax r(aK rlapaMerp Mzr. 3&Bucltr

KBaAparrrqHo or ypoBH.fl BXOAHOTO CI4rrraJIa [4], ro

3TO yMeHbIneIIr{e BbrSLIBaeT SEaqtrTeJIbIIOe rroBbl-

me]r.Z€ /l 2y. Itpolre roro ' cKoMtrelrcr4poBarlHa.fi
IIaCTr, MOQIIOCTtr BXOIHOrO CUIHaJIa He paCXoAyeT-

c.fr B r{eIII{ o6parnofi cBtr1u.l a nepeAaerc-fl B [rarpys-

xy. 3ro r4cRJIIoIIaer troflBJreHrile [otroJlHureJrbHoro
ZCTOIII{UKA IIIYMA, NOTOPUft MOT 6bI CYqECTBEHIIO

roBbrcurb F* ycvtareJlfl rlo cpaBueI{I4ro c rtryMoM

AfiTZBHOTO EJIEMEIITA.
Haz6onee trpocro mtrpoKotroJrocua.fl rpaHc$op-

Maroprlafi o6parra.a cBfl3r; peaJrl4syerc.s Ha ocHo-

Be M;croBbrx t80-rpagycur,rx HatrpaBJreIrEr,IX or-

BerBtrreireft 6eB [orepb. Tanue EatrpaBJlel{r{bre

orBeTBtrTeJrtr Moryr 6lrrl BbrloJrlrelrbr ftaK mu-

porotroJrocubre {epptrroBbre rparrc{opMaropbr Ha

TOpOr{AaJrbrrbrx cepAesHtrRax' tro3BOJr.flIOrr{EX rrptr

MaJrbrx ra6apurax troilyqtrTb rrtr3fir{e troreptr v.

rpe6yeurrft noa${uquenr cB.fl3lr B rtrupor(oM [tra-
rraSoHe qacToT.

Ha pa6ouyp troJrocy paccMarputsaeMoro urtr-

poKorroJrocHoro yctriruTeJrfl EaHJra[brBarorcfl ABa
orpaHrlqeutrfl. Bepxnna rpauuqrrafl qacrora otr-

peIeJr.fleTcfl IJraBHr'rM o6pasolr EHAynTI{BHOCTbIO
pacce.flHr{.fr uepnu.ruofi o6uorxz Tp, .ungyxtwa-
HOCT.flMrr BbrBoAoB TpaIrSI4CTOpa, co6crBeIIEbIMr

eMKOCTfiMtr TpaHSUCTOpa tr eMKocTbIo Mor{Ta)fi4.

,[na nonrrueuu.fl Bepxueft rpauuqrr qenecoo6paa-

uo r{ctronbaoBarb rpauc{opruarop Tp ua {eppure
c trepBEqHoft o6uorxoft uB oAtroro BErKa B BtrAe
r(oporKoro orpesr(a trpoBoAa,- trpotryn(eErroro B
orBepcTue ropouAaJrbHoro cepAeqrrEKa. Hu?Itrr.fiff
rpasrsl{afl qacToTa .ycEJrtrTeJrtr otrpeAeJlflercfi rrlr-

98 l

lynrrrBrrocrE,ro BropuqHoft o6MorRz rpanc{opua-
mpa. I4cxoiltr vB artrx orpanvqeuwft EJr.fl o6ecrre-
qeurrfi muponoft pa6ouefi troJrocbl rpauc{oplrtarop
/p qelecoo6paano Br,rrloJluflrb rra ropoa[aJrbrrblr

{epprrolnx cep[equunax c Maruuruoft uponu-
qaeuocrlrc p : 600 +- 1000 tr pagMepar'rv 4 x
x 2 x 1,5 v.xu 7 x 5 Y 2 uu3, trpu sroM rltrc-
Jro BrrrKoB nropu.rnofi o6ruorxu Ao"rr?fiIlo 6rrtn
w r : 5 - - 7 ;  w r : 7  + - L 0 .

I4auepengrre BaBI4ctrMocrn no a${nquer{ra yctr-
JreHtr.fl no MorqHocra Kp z xoaS$rqr{eHra ruyrla
Fu B pa6ouefi troJ{oce qacror nptrBegerrbl Ea
pvc. 2t a BaBl{cuMoctz noe{{zqrlerrroB troAaBJIe-
Hrrf RoMStrrraquolrnblx cocraBJlflIorr(nx Broporo E
rperbero nopflAnoB K1 v. K21 or ypoBr{s exo4uofr
MoqHocrtr Pu" :-- Ha ptrc. 3. fina cpaBrreuus Ea
aTtrx }I(e ptrcyHKax trptrBeAeHr,r allaJloraqrrbre xa-
paKreptrcrlrRtr AJr.fl ycuJrl{reJlf Ha roM }r(e rpaE-
iucrope Hn903A, uo 6ea rpauc$opruaropnofi o6-
parnoft cB.fl8tr. B o6oux cryqaflx l4ctroJlbsoBaJrcE
oAtrHaKOBbIft peXruu tro trocro.flrrl{oMy roKy tr re
E(e trcroquur(u ctrrHaJra tr Harpysna' ItaH BI{AEo
u3 trprtBeAeuurrx rpaQr4KoB, trptrMeHerrtre TpaEc-

{opuaropnoft o6paruoia. csa:a troBBoJr.fler Ea
-30 gE yBeJrzltrrrb Ky, npv- aror'r Hoa{{EIItreEr
myua 1* trtr)aKTurlecKtr He yBeJruqtrBaercfl, a pa-
6oqa.s rroJroca qacror BI{aqr{TeJrbEo pacrurlpflerc-s-

,[na yne.iruqeurrfl xoe{Suqzeura tro[aBJreHtrE
ro Hou6rauaqtroHHbrM cocraBJl.EroqrrM BToporo ilo-
psflKa Krt MOHriHo ZCtrOJIbSoBaTb AByxTaHTHbttr
ycuJrr{reJlb (prac. 4). On cogepxnr ABa ycrlJrrlreirb-
Hbrx Hacr{aAa, arrairorrrqnblx uao6pameHrroMy Ea
pvc. L, o6teguueuublx B. AByxraKTHy.ro cxeMy c
troMoqbro ItrtrpoHotroJrocsbrx rpaucQopuatopor
Tpl n Tp4 ruua TIJI t6l. Tpauc{oprvraropri
Tpi v Tp4 nwr:o:nneubl lra ropoflAaJrbubrx Qef
pr{roBbrx cep[erruunax M2000HM K4 x 2 :'
'x 7,5 tr cogep)fiar uo 7 surnoB AByxtrpoBogncfr
rrvrrrrv repe4aqtr c p : 50 Ou.

Ipa{unu BaBtrctrMocreft Kn : e (P"") ArE
AByxraKrrroft oxeurrrpuBeAeHbr Ha puc. 3. BuAsc"

Kl t tK4,aE K

20-60
P 6 r r a 6 - 8 r

K
"21

Puc. 3. Ipa$nxu saBtrcuMocrtr Rsu K21oT ypoBIrE MoIE-
EOCTtr BXOlFlbrX CtrrEaJroB Pu* (Kzt: ctrJrotrrEa.s lrfrE.frfr -

ycuJrrreJrb c tpanc{opuatopuoft o6parnoft cBs3bri.
tryrxrtrp - 6ea neel ff1: cnaomuafl JrIrsEE - yct{JIEre;I

tro AByxTaKTEOrr CXeMe, UyERTITp - trO OAEOTaRTEO;f
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3. BuAuo.

r t

itc. 4. flpranqmllalr,Eas cxeMa [ByxraxTnoro :r'crrJrrr-
rerrff. Tr, ?, - ltII90BA

:ro npulreHeHtre [ByxraHr.uoft cxeMhr rro3BoJr.fler-oBbrcurb Ks ua 20 : 25 AB uo cpaBneHtrro co
:renoft, trpuBeAerruoft ua puc. 1. tlpi orou noa$-
{rrqueET troAaBJrerrufl rtou6zuaquoHrrbrx cocraB-
ramqux rro BBazMtroft nogynnqun K^ B [Byx-
:arirnofi cxeMe npaftTuqecxtr TaHoft Hre, KaK tr B
: fsoranrlloft,

tr{auepenun Kn v K* uponogvrvcb uo crar{-
::pruofi MeroAtrKe [7] n guauasoue qacror l0 -+-
- 70 Mlq, trpr{ DroM paa6poc peByJrbraroB uB-
,a.peuuft Ee rrpeBbrrtran -l-3 nE.

Orlrerru, .ITo onruNra;burrfi B cMbrcJre MaK-
jrrIyMS {zr pexurrr rpaHatrcropon T (pwc. t) t
- -_ tri t z (puc. 4) no [ocro.flrrrroMy roKy Aocrura_
"^':cfl trptr U"n : (0,2:- 0,3) Uo, rge [Io - :rLa-
tr:E?fieutre orceqnr4. flpa arou ron tronor{ TpaE-

BtrcropoB n pa6oueft roune 1n : 100 -+- 150 uA.
,{.rra nrrne4e_rrtr.E TpanaucropoR n pa6ouylo rorrrty
cJre4yer nrr6zparr R :22 -+- 39 Ou. BsasesuL
R re ynaaauuoro Auatraaorra rre flBJrseTc.s Kpu-
TtrqecnuM, qro troBBoJr-fler za6exarb ErAuBunyanb_
uofi _nacrpofiHz pexrua rpauBucropoB.

Vcunzrerr, co6pau Ha trJrare paauepou B0 X
X 4U rrn' ua creKJroreRcroJrzra, r(oropa.rr ycra_
HaBJruBaerc.s B Baqurrrrrft enpan, clyxraqllfi pa_
nuaropoM. Texsrmecnue xapanreptrcrur(E ycrJru_
renn: Hos$Szqueur yczJreuufl trpz corJracoBar{utr
rra Bxoge u Bbrxo[e Kp :7 +- I gE; pa6ouaa
troJroca qacror tro ypoBnro -2 qB AF : 3 +_
+ 70 MIq; H.c.B. tro Bxo[y tr BbrxoAy -_{2; ,
xoa$Suquenr tro4aBJrerrus xolr6znaqtror{Hbrx coc-
raBJr.sroqrrx tro naauunoft MoAyJr.fiqtru Krr ).
> 100 AB, noa{{uqtrerlr mylra s-pa6o.refi uoro-
ce qacror 1r" ( 348; rrlanculralrua.s aMtrJrtrrytra
Bbrxo4rroro curnaJra na Earpyane 50,OM _ no 5 B.

,{la uonyveuz,q 6onsmero yculrenz.E BoaMorn-
Eo xacxagrpoBarrue yculurenefi.
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u pflAe cryqaeB, Horfla rrsBecTerr SaRoE U3Me_
Ee-{nfl BaTyxaHtr.g cIrrHaJIa BO BpeMeHtr, ero Mo}r{Ho
ill.tr rllueHCUpOBaTb COOTBeTCTByIOIItrM trBMeHeHUeM'r1;;,r$Szqzeura 

trepeAaqtr ycuJrureJr.rr. f,Ipoqecc
li1 . "rOH{H.fl eTC.E I{eo6xoAEMocTLIO pa3Bff 3KZ I(aIIaJIOB
,i r,-reuu.rr v. ytrpaBJreur{.fl. Hau6oree rrpocrbrM

IIImPo K oIIoJIoC H bI lit yCI{ JII4TEitb C y tIPAB.rTf EM bIM ycr.{ JIEH rIE Nr
KYSHEqOB B. M., EECEAOBCITIIT P.3., fIPIiI[fiCiIOB II. H., CYEIYPOBCKIIfi M. A.

onracas iluponorroJrocnrrft ycr,r;ruurenb c yrrpaBJrfielrr,rM ycrrJreuueM, perynlrplreMbrlr c tro-MotrIL,rc trorreBbrx tpu"r 
"Tlg:.^!="qg11ptq "i 

r{aR ytrpaBrr.EertrHe uaup-xxeur.rdm peazcropb,
X 5.:TroT|*qarerrb-Hon ooparnori cr.frsv ycv.unrerrbrr,rx KacRaAoB. Iloaoca nponycHanraa
u,D -:- J,J lvllq, rJryorrEa peryJrrrpoBaErF ycuJreEr{s 65 nE,

rpoBEg MoIf-
rfi JIITEflE *

tft cBsabri'"
- YCI{JIETe.T!
HOTARTEOiI

perneHueM 3TOft BaAarrtr flBJrfreTcrl trpuMeHeHtre
gJreMerrToB c paSB.ASalrrrbrMa qetrffMu Bxotra u
BbrxoAa, HarrprlMep rroJreBbrx rpauatrcropon. flpr
u3MeHeHUU Hatrp..fr)fieEZ.s Ha SaTBOpe yqacTon trc_
TOK - CTOK MOrfieT 6Urr, upegcTaBJreE RaK trepe_
lrenrrbrft peaucrop 17, Zl, xo:roprrft o6ecuequnaer
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