Jlekuusa 4
Pacuer TPaH3UCTOPHBIX YCHJINTE/ICH B PeKUME MAJIOr0 CUTHAJIA

Onpedenenue, Kiaccuguxayusi, 0CHOB8HbIE XAPAKMEPUCTNUKU U NAPAMEMPbl
yeunumerneu
Ycunumenem Ha3bIBACTCS YCTPOWUCTBO, MPEAHAZHAYECHHOE IJIS yCUJIIE-
HUSA BXOJHOTO 3JEKTPUUYECKOrO0 CUTHAJIA 110 HANPSKECHUIO, IO TOKY WJIH 110
MOIIIHOCTH 3a CYET MPeoOpa30BaHUs YHEPIrUM UCTOYHUKA ITUTAHUS B SHEP-
U0 BBIXOJIHOTO CUTHAJIA.

Rex] Cex

I'eneparop curnana E_, Z .. Harpyzka R , C .

= &

|l
Cebix

|
Rebix

KaxxIpIil KacKaJl XapakTepru3yeTCs:

B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.



Bxognoe conporusienue: R, C

6x ! 6x’!

evix ! 6bix !

BbIXOJHOC  COIIPOTHUBJICHHC

R ko3 dumuent ycmnenus kackaga Ki, AUX, ®UX u T1.1..

Knaccudpukanus ycunureneu

1lo pooy ycunusaemozco cuenana:
* YCUJIUTEIIM TAPMOHUYECKUX CUTHAJIOB (HEIIPEPHIBHBIX KOJICOAHUN);
* YCHJIMTEIN UMIYJIbCHBIX CUTHAJIOB.
* YCHJIMTENIN NOCTOSTHHOTrO ToKa (YIIT);
1o pynxkyuoHanbHoOMy HA3HAYEHUTIO.
* YCHJIMTEIN HANPSHKCHUS;
* YCHJIMTEJIHN TOKA;
* YCHJIMTEIN MOIIHOCTH.
1o ouana3ony ycunusaemvlx yacmom.
® YCUJINTEIIM HANpsSDKEHUS 3BYKOBOM 4YacToThl — Y3U (mmpekHee
Ha3BaHWEC — YCHWJIMTEIM HaOpsbKeHUs HU3KOM dactoTel (YHUY)).
Jlnara3zoH 4acTOT TakKUX YCHJIMTEIIEH — OT AECATKOB I'11 10 gecsT-
KOB WJIH COTEH KI 11;
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® YCUJIUTEINU HAIpsKEeHUs paarodactor YPU (mpexHee Ha3BaHUE —
YCHJIMTEIIM HAIPsHKeHUs BbICOKOM yacToThl (YBY));
e N30MpaTelIbHbIC (PE30HAHCHBIC) YCUIIUTEM (Y3KOIIOJIOCHBIE);
® [IIMPOKOMNOJIOCHBIE ycuiuTelM (0T coTeH Kl 11 1o coren MI').
CuuTaeM, 4TO B KXJOM OTACIBHOM KacKade s TpaH3UCTOpa BbIOpa-
Ha ONTHMaJIbHAs paboyas TOYKAa M yCTAaHOBJICHO HY>KHOE 3HAYCHHE TOKa
0a3bl B pEKUME IOKOS.

OCHOBHBIC XaPAKTEPUCTUKH YCUIIATENA

OCHOBHBIMU XAPAKMEPUCTMUKAMY YCAIIUTENICH SIBJISFOTCS CIICTYIOIIME.
AMILUTHTYTHOYACTOTHASI XapaKTepPHCTHKA
ycuiuteasi (A49X) — 3aBUCH-MOCTh KO3 DHITH-
€HTa YCUJICHHUS OT YaCTOTHI ;
da3ouacroTHas xapakTepucTuka (QUYX)
— 3aBHCHUMOCTH yrja caBura a3 MEXIy BXO-
HBIM M BBIXOJIHBIM HAIIPSDKECHUSMH OT YaCTOTHI.
AUX Ecinn curHan cioXHOW (OpMBI, C «OOJBIIUM
HaOOpOM» TapMOHHUK, TO Ha BBIXOJIE YCHJIUTENS C
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HepaBHOMEpHOH AYX BO3HHUKHYT OOJIBIIINE YaCTOTHBIE UCKAXKCHUS.
Kosgppuyuenmom wacmomuvix uckasxircenuu:

MH:& u Mgzﬁ,
K K

H 6
M, u M — xoapdunuents 4acTOTHBIX MCKaXEHUH Ha HIDKHUX U

BEpXHUX I'PAaHMYHBIX YaCTOTAX;
K 1 K — ko3dduimenTs! ycuneHus Ha HIKHAX ¥ BEPXHUX 4acTOTax

cooTBeTCTBeHHO; K ,— K03 HUIMEHT yCHITCHHUS HA CPEHUX YaCTOTaX.

IlepeaaroyHasi XapakTepucTHKA — 3TO 3a-
BUCHUMOCTb aAMIUIMTYAbl BBI-XOJIHOT'O HAIIPSKE-
HUS OT aMILUIMTYJIbl BXOJHOrO. MaeanbHas nepe-
JaTOYHasl XapaKTepPUCTUKA JOJKHA OBITh JIU-
HEMHONW B AUHAMHMYECKOM OMAIO030HE BXOIHBIX

curnaznos (ot U no U

exmin 68X max )

Usx min  Usx max
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YpoBeHb HEJIMHEHMHBIX MCKAKEHHUU OICHUBAIOT IPU BKIKOUYEHUU HA

BXOJ I'PAMOHHUYECKOr0 CHTHajla KO3(P(OUIIMEHTOM HEJIMHEHHBIX HCKaXe-
HUU.

\/u ,+UZ +. U2
Uml

rre: U _ - ammiuryna mnepBoil IapMOHHKH BBIXOJHOTO CHIHAJIA,

U

mo = r U mn"~ AMILINTYAbI BCCX OCTAJIbHBIX I'AapDMOHHUK BbIXOJHOI'O CHUI'HAJIA.

IlepexoaHbie HCKAXKEHUSA B UMITYJIBbCHBIX YCUIIMTEISIX U3MEPSAIOT IIPU
1oJa4ve Ha BXOJ UACAIBbHOTO MIPSAMOYTOJIbHOTO UMITYJIbCA.
Hckaocenuss oponma XapakTepu3yrTC:

h(t)
-BPEMEHEM yCTaHOBJICHHUS '[y, T.€. BPEMEHEM

Um
0,9Um

HapacTaHusi aMIuaTy el mmmynsca ot 01U

0,2Um

- BBIOpOCOM (bpOHTaA UMITyJIbCa O, OIpeese-
MBIM OTHOIIICHHEM aMILIMTYIbl BeIOpoca AU k

B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.



aMILTUTY/ie ycTaHoBuBIIerocs pexuma U ;
-BpEMEHEM 3ala3[bIBaHus |, OTHOCUTENILHO BXOJHOIO CHIHANA 10 YPOBHIO
01U

Hcxkaowcenus niockou eepuiunvl UMIYJIbCa A XapaKTEpU3yeTCs BEINYH-
HOM crana Hanpspkerus AU - 3a BpeMst IUIMTEIBHOCTH UMITyJIbCa:

A% = AY, -100%.

m
Hckaxxenus ppoHTa 00yciioBiaeHbl orpannueHrneM AYX B 001acTu BbI-
COKHX 4YacCTOT, a MCKa)KEHHUS IIJIOCKOM BEPIIMHBI O0YCJIOBJICHBI OrpaHUYe-
HueM AUX Ha HU3KMX 4acTOTax.
Coocmeennvie nomexu ycuaumens. GOH, HABOJKU U IITyMBI.
TennoBoii mym pesuctopa no popmyne HaiikBucra:

E2 = AKTRAf

KoadduiueHT myma yCunmTens:
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F :(Pc/ Pm )6x /(PC/PZW)ebZX’.
F.dB =10Ig F.

IlapamMeTpsl yCHJIHUTEIA
* KOOPPUIHMEHT YCUICHHUS 10 HANIPAKEHUIO:

Ky :Qg% = |K|exp( jo),

rae (0 - pa3oBbI CABAT MEXKAY BBIXOJIHBIM U BXOJHBIM CHUTHAJIOM.
3nayenue | K| Ha CpPEIHUX YacToTax padodero auamna3zoHa, 0003Ha-

qatoT Kak K, Ha3bIBAIOT KO3 (HUIUECHTOM YCHUIICHUSL.

B norapudpmugecknx emuanuax: K,,dB =20Ilg K.

J1J1s1 N-KaCKaJHbIX YCWIIMTEIEH, KOTJa KACKaAbl BKIIFOYEHBI MMOCIIEI0BA-
TEJIbHO, KOA(P(PUIIMEHTHI YCUICHUA TIO HANIPSKCHUIO MIEPEMHOKAIOTCS:

K,=K, K, ...K.,
a B Torapu(pMHUIYCCKUX €AUHHULIAX CKIIAAbIBAIOTCS:

K, dB=K,dB+K, dB+..+K.dB.

B.A. Anexun. Dnekrponuka u cxemorexuuka. 2016.



¢ KOO(PPUIHEHT NepeIaYu 1Mo TOKY:

K, = L./ 1. =K, |exp( jp).

—6blX —6X

¢ KOA(P(PUIECHT YCUJICHUA 110 MOIITHOCTH K,

K,=P /P,

6blX

Jlist nN-kackamuabix ycunuteneid K .. B oTHOcHTenbHBIX U orapuo-
MHMYECKUX EIMHULIAX ONPENEIIIOTCSA AHAJOTMYHO K, TOJIBKO
K,,dB=10lgK,.
e CKBO3HbBIE KOYQ(PHUIMEHTHI, HAIPUMED, CKBO3HON KO (QUIMEHT I1e-
penaun no Hanpsokernio K

K,=U JE

— 8blX —gl

rae £ - O/1C ucTounnka curHana.

¢ KOO(PPUIMEHT I0JIe3HOI0 JeUCTBUA:
Knﬂ — Pnom /IDO’

rac Pnom - MAKCHMaAJbHAs BbIXOJHAsd MOIIHOCTH YCHJIUTCIIA, PO -

MOIIIHOCTb, ITOTPeOIsseMas OT UCTOYHHUKA ITUTaHUS.
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PacyeT TPAH3UCTOPHOIO0 KacKaaa ¢ 00IIMM SMHUTTEPOM
B peKMMe MAJIOr0 CUTHAaJIa

AM1 - 8,62mA

R3 100k

VM3 5,68V C2 200u
T1BC140

SW3

VM1 6,55V

RE 100 C11u
|_._._.\
W
1| e
I % E V5110
]

B cxeme ¢ 00mKUM SMUTTEPOM OBUIM MOJYUYCHBI CIACAYIOIIUE Pe3yJIbTa-
THI:

R4 100k

R1100

h,=5290m h,~0
h,, =136 h,, =90,13-10°Cm
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Pacyer HA HU3KHUX U CPpE€AHUX JaACTOTAX

RFL 2 I]; K—E<IK :’»
R, |R, :hl hotis| 1/hy| 11 Rk Ru
Upx UEglI GD :lul(g Ugpix=Ux
b o | "

Hanomuum, uro R1=R2=100xOm>>h, =5290m, Rk=400

6
RH:2KOM, RFZIOOOM, ngx — i — £ — 11,095KOM >> RK.
h, 9013

| I
Upx Up> N | Ugpx=Un
| |
€c =Uc

Y1polleHHasa cxema

s
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KoapuireHT ycruiieHus 1Mo Hanps>KeHUIO:

K — Zeox _ _h21°‘\E°RK.RH

- L—JGX_\B'hn(RK—'—RH)
—136-400-2000 8569

529-2400

CKBO3HOM KO (PUIIUECHT YCUICHUS
—h, -\, R, R, —136-400-2000
ISE:uebzx/Ec: - —
Wy -(hy +R)(Re +Ry,) 629- 2400
Bbeuto: K — —062.

— Emoo
Koa(huimeHT yCcuieHus mo ToKy:

K —| /] — —h,, -\, R, ~ —h,-R,  —136-400
- T N (R.+R,) (R.+R,) 2400
KoadhuiimeHT ycuineHus mo MOIHOCTH:

K, =K_K, =(—72,07)-(—22,66) =1633.

= 72,07.

= —22,66.
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U

i = 8X AU _ i
BxozaHoe conportueienne: R = R h, =95290m;
—
Lleblx
Brixoanoe conporupienue (6e3 yuera R,): R = = ~ R,
—K

PacdyeT Ha BBICOKHX HacTOTaXx

Ha BBICOKMX "acTOTax pacyeT TPAH3UCTOPHOTO YCUIIUTENA BEAYT C UC-
MOJIb30BAaHUEM (PU3UYECKOM CXEMBI 3aMEIICHUS WA CXEMBbI J[XKHAKOJIETTO

(puc.2.10), B KOTOPBIX YYTEHBI HHEPIIMOHHBIE CBOMCTBA TPAH3UCTOPOB.
C

K

c
§
«—
c
<
(@]
(6}
||
|
p
om
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N
@p]
c
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(6]

D@ © —2
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PacueT TPaH3MCTOPHOIO Kackajaa ¢ 00IMM KOJJIEKTOPOM
B pe;KHMe MaJIOr0 CUTHAaJIa

l Uro

)7 4
—>
&
Ru
R3 l thxzuH

YrpolieHHas cxema

P !
2B K |
:hl h21iB |
i | | Uk>
Ic | Iy
R[‘_> | € ) |
— }e- | &
L __ ! R
Upk H
CDUBX l R3 l svix—Upy
eC :UCIX © of
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R,R
Uy =@y ) 5=
H 21 4R9+RH
U R,R
Rpy =="-=h; +(1+hy ) —"——;
I, R, + R,
R,R
L
KU:KUEMJ :E—H: 2 ER ~0,8—-0,92
Ec  R.4+h.+(1+h oy
r+hy +( 21)R3+RH

o (R IR 10 500m
R, +h; +(14+hy )R,
OMUTTEPHBIN MOBTOPHUTEIL IMPUMEHSIOT IS pabOThI ¢ HU3KOOMHBIMU
IPUEMHHUKAMH, HaIIpUMEP, ¢ KaOCIIMH, UMCIOIMMH BOJIHOBOE COIPOTHUB-

seaue 50-75 Owm.
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