3auarue 2
MNOJYHPOBOIHUKOBBIE MUO/bl, CTABUJINTPOHBbI
N TUPUCTOPBI

[TonynpoBOHUKOBBIM JHOJIOM Ha3bIBAIOT MPHUOOP, KOTOPHIM MMEET JiBA BbI-
BOJIa ¥ COJIEPKUT OJWH (MJIM HECKOJIBKO) JIEKTPOHHO-IBIPOYHBIX IIEPEXOI0B.

DJNEKTPOHHO-JABIPOYHBIM MEPEXO 3TO TOHKUU CIIOM MEXIYy ABYMS 4YaCTSAMU
MOJIYyIPOBOJHUKOBOIO KPHCTAJIa, B KOTOPOM OJIHA YaCTh MMEET DJIEKTPOHHYIO
npoBoAUMOCTb (N-00J1aCTh), a ipyras 4acTb UMEET JIBIPOYHYIO TPOBOAUMOCTH (P-
00J1aCTh).

INeKmpOoHHO-0bIPOYHBLU Nepexo0 HA3bIBAIOM P-N —NepPeX00OM.

DIJIEKTPOHHYIO TPOBOJUMOCTh HWMEET, HAIPUMEP, YETHIPEXBAJIECHTHBIA KPUCTAILI
KPEMHHS ¢ TOHOPHOW MPUMECHIO MISITUBAJIEHTHOTO (poc(opa MIN MBIIIbSIKA.

JIBIpOYHYIO TPOBOJAMMOCTh MMEET KPHUCTAI KPEMHHS C aKUENTOPHOW MPUMECHIO
TPEXBAJICHTHOTO UHMS.

JIpipka sBisieTcsl GUKTUBHBIM HOCHUTEJIEM 3apsijia, 00pa3yeTcsl B KpUCTAIE HA MECTE
OTCYTCTBYIOILIETO 3JIEKTPOHA, UMEET ITOJIOKUTEIBHBIN 3apsi, PABHBIM 110 BEJIMYUHE 3aPSATY
AJIEKTPOHA.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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ITomyrpoBoAHUK 0€3 MPUMECH UMEET COOCTBEHHYIO YAESIbHYIO AJIEKTPOIPOBOJHOCTD
2 —8 4 8
~10°....107°Cm / M, TpoBOIHUK O = 10°....10°Cm / M, TABJIEKTPUK

o, <107°Cm/ m.

Usk
| |
| i
i I p - THII [ 1l - THII | i
i : \'lf doIHAA TBIPKA : CpodomHbNI }HEI\'I]}'I}H: E
) )
(X —Z 1 |
100000008,
)< + + + = o~ - )
s @@@@ DDODD—=
AHoI F F f + — — Karoz
/ T |
H enoBICEHBIH : Eeoems. : Heno,m;mm.]ﬁ
OTPHIIATeILHE I HOH I * | ITOJIOEHTETEHBI HOH
| P —nmepexom |
| F |
| v |
| F Y
| | AU X
| | i
[ 0 I Y
| —
+ Uak -
I
N
Puc.2.1

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.



IIpuHuMn padoTsl p-n —nepexoaa
B kpucramie KpeMHHs, UMEKOIIEM n — 00JIacTh U p- 001acTh, B pe3yJbTaTe
BCTPEYHOI'0 JBMKCHHS IMPOTUBOMOJIOXKHBIX 3apsJ0B B 00JaCTH C MEHBIIEH HX
KOHIIEHTpAIME Ha TpaHuIle 00JIacCTel BOZHUKAET qU(PPY3HBIA TOK U COOCTBEHHOE
BJIEKTPUUYECKOE MONE Ecopers.
Ha rpanune pasznaena aByx o0OsacTed MPOMCXOJUT CKAUYKOOOpa3HOE HM3MEHE-

HHE 3HaKa 00BEMHOIO 3apiaaa, BOSBHUKACT KOHTAKTHASA PA3HOCTDh ITOTCHIUAJIOB W X

HaNps>KEHHOCTh COOCTBEHHOI'O AJICKTPUYECKOrO IMOJISI MaKCHMalibHa M CO37a€T
noteHnuanbaelii 6apeep AU, mpensrcrByrommuii nanpHEHIIEMY TPOXOXKICHUIO
¢ @y3HOro TOKa.

Ecin BHewnee wanpsokerne U . < 0, 1o ]06]). =/ ~10—20mkA -

JTIAOJT 3aKPBHIT.
Ecu U UK 0, p-n mepexonm OTKpoeTcs W BO BHENIHEH LENMH MOSBUTCS

nuddys3uonHslii Tok [ ougp.» BPI3BAHHBIH ¢ @y3ueirl OCHOBHBIX HOCHUTEJICH, Ipe-

0J10JICBAIOIIINX MOTCHIIMAJIBHBINA Oaphep.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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BeJiMYMHA NMOTEHIHMAJIBHOIO 0apbepa coCcTaBJsAET AJA Pa3HbIX Ma-
Tepuason ot 0,6 B 1o 1,2 B.
[lomHBIN TOK IpPU OPSIMOM CMEIIEHUU p-n NEpexXoja ONpeaesacTCs
ypaBHEHMEM D0epca - MoJia:
Vo
]np: Ougb_]S:]S(e _1)
[Ipu temmneparype 7 = 300K rennoBoii morenuman @, = 25uB,

nostomy yxe ipu U = 0,18 dopmyny MOKHO yIPOCTHTE:

U
=1 Se%” "
JludpdepenumnanbHOe CONPOTUBICHUE p-n TIEPEXO0Jla MOXKHO OIpEe-
Pr
JINTH TI0 QopMmyTie: 7, , =
v (I+1)

BoubTamMnepHasi XapakTepuMCTHKA p-n nepexoaa
llonynpoeooHuKo6viM Ou00OM HA3BIBAETCS IOJYNPOBOJIHUKOBBIN IIPH-
OOp, UMEIOIIMI JIBA BBIBOJIA M OJWH BBIIPSIMIISIIONIUNA p-7 IEPEXO/I.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.



g 14 | 6) 6) 2)
A
! y K
L, P VDI VD2
n K A
106
Usw 1o __ - K
\ ﬁ—0> Up U
Y\ U06
AU, ¢ AL, TGII'IJ'IOBOI/I
‘*\ poOoit
JIaBUHHBIN
po0oit

Puc. 2.2. BoapTaMmepHas XapaKTEpUCTHKA p-1 TIEPEXoaa
IIpu npoTekaHun OOJBIIOrO TOKA YE€pE3 p-nu IEPEX0]l B 00bEME IMOY-
IIPOBOJIHUKA ITaJIACT 3HAYUTEIbHOE HampsbkeHue. C y4eTOM 3TOro BOJIBT-

aMIIepHasi XapaKTepUCTUKA NPUOOPETACT BU;

(U—IR /
=1 -e “I' ' R —Ha3BIBAIOT I1OCIIEOBATEILHBIM COIIPOTHBICHHIEM.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.



6

Bvicoxouacmommubie 0uoo0wvl JETEKTUPYIOT CUTHAJIBI HA YacTOTax 10 Jie-
CATKOB MErarepil.
Buinpsimumenvnvie O0uoOdbl TIpU BBICOKMX OOpATHBIX HAIPSKCHUSIX
MMEIOT HEOOPATUMBIN TEILIOBOM ITPOOOH.
Juonel 0b1BatoT maoit (0,3 Bt), cpeaneit (10 10 BT) 1 00ib1110#1 MOIII-
Hoctu (>10 Br).
IlapamMeTpsl 1HO10B:
OcHOBHBIE ImapaMcTpbl BBIIPAMHAUTCIIbHBIX THOIO0B!:
[ — HOMUHAJIBHBIN NIPSIMOU TOK;
U, — TpsiMO€ HaIPsKEHHUE,
Lo — MAKCUMAIIBHBIN JIOTTYCTUMBIN TIPSIMOU TOK;
Uo6p.max — MAKCHUMAIIBHOE IOIIyCTUMOE OOpaTHOE HAIIPSIKEHUE;
I 0OpaTHBIN TOK, KOTOPBIH HOPMHUPYETCS IIPHU OIPEIACIICHHOM 00paTHOM HaNPSKCHUU,
RS- IMOCJICAOBATC/IBHOC COIIPOTHUBIICHHUC

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.



Ilenu MOCTOSIHHOIO TOKA C THOJAAMM
Ipumep 1
B nemm ¢ guomom m pesucropom E=10B, R=10 Om. Hawtu TOK M
HaNps>KEHUE HAa JUOJC.

SW-SPST3
O
SW-SPST4
R110
1|—~—|:|—~—¢>—1(A} » » .\.
- o
l— 5
— N o
S 92919mAY o
)] i
<L ;I g /'
7 )]
+  vys110+ o
Y < N ]
<> VM1 708,11mV , Y %SZ o
0 z
z N
o

Puc.2.3

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.



1. Haitnem BAX nuona:

E
2. CTpouM Harpy3o4nyro npsamyio: [ = — — —=2
R R
/AU=0,12B PP
/\ T=4A B0 O
=)
400 —] &I
: I
g‘*sm__ l Eﬁalim ¥ [B58.55m
e Rer=1/0,7=1,42 Om
E/R=1A
1.00 . — H——
0 2,5 ® 1.3

Puc.2.4

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.



3. Haxoaum pabouyro Touky: U,=698MB, =959 MA

4. Haxogum ctatndyeckoe u gudpepeHIHaIbHOE COIPO-
THUBJICHUE JTUO/IA.

“a IIpu pacuere cxemM C BBINPIMUTEIbHBIMU JUOIAMU
MOJIB3YIOTCA Hicam3upoBaHHOr BAX:

Ipumep 2

Fi=1044 ; Jﬁfw%‘lr -2
R =R, =Ry =100 pu 99

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.



SW-SPST1

1L5B a N
Ol

M1

£
=
o
Qo
o
A
%

R3 1000hm

R2 1000hm
D1 1N5060

0B b
Upx=1,9B | Rex=200 Om

Puc.2.5.
1. Haxomuwm :

U, =I,R +I1R=15BR =R +R =2000u

abxx

Uux=1,5B u R;,=200 Om
2. Haxomnm BAX nuona B cxeme

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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[Tonyunnu 608 mMB, 4,58 MA

5 Moname - DC result3

B
File Edit VYiew Process Help x |EDE'85m F:|4'58m

=d Bl als

T|isra o] s Y~ | 42D |

90.00m — & =l
10.00m -]
1. 555200 CamT 5k,
-‘g_ ] \
° J\
0.00-] —
158 —I
-Tﬂ.ﬂﬂm | T | T |
-1.00 0.00 1.00 2.00

Input voltage (V) :
(] resuItE] (] resultElJ oC result'l[l] OC resultl ] (] result'IE] oC result'IE] DCresultd  [OC result? 4 |_Ir :

Puc.2.6

3. IIpoBepumM HA MOAEIIH

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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}{E:l 608,25m ¥ |4.58m SW-SPST1 4,46mA

=
i
O
o
1S1 10mA T —
R3 1000hm * +
. V) Vi
k= VM1  608,28mV o
Q D
o L]
o T
I 3 =
1S2 5mA » -
(]
%
Puc.2.7.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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CTa0duIuTpPOHBI

Cmabunumponom Ha3bIBAIOT MOJYIPOBOJHUKOBBIN JHUO], padoTaro-
AN B PEKHUME JJABUHHOTO MPO00sS M MpeAHA3HAYCHHBIA IS CTAOMIIM3a-
WU TOCTOSTHHOT'O HAIIPSI)KCHMUS.

BAX cra0OnauTpoHa

SW-SPST3

200.00m —
SW-SPST4 :
R110 . " ]
———+—=(A} - oy 100.00m ] IN2804
o @ I E ] MpAMOI TOK
= B W
= 4 g a— ] L|CT=E.E B
.'E o = ] 7
+ st 10 i E 0.00— U=0;1B ? |
pr i o ] CTMMH
RN Vo3 2]
& i's
Wi o § EE ] | cTal=85mA
= S -100.00m - leTmax
= ]
] NaexHhbi npoboi
— -200.00m ] T T T T T T T |
-10.00 -5.00 0.00 5.00 10.00

Input voltage (V)

Puc.2.8

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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] CrabunurpoH

, 1N2804
100.00m —

[pamon Tok

5 ] AU=01B
S 000 - 0 F 4

] |CTMUH

. | Alcrad  =85mA
-100.00m — lcTMax

IlaBUHHBLIN Npobown

-Eﬂﬁ_ﬂﬂm_....,..}......,....|....,

-10.00 Uct=6,8 B 500 0.00

Puc.2.9

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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JlnddpepeHnanbHOE COMPOTUBICHUE CTA0OMIMTPOHA:
A 1B
Ry = = 018 550,
| Al 0,084

cm

MoOIHOCTh paccessHusl Y CTaOMIIMTPOHOB COCTABIISIET OT COTEH MUJLIH-
BATT J0 JIECATU BATT.

ITapamMeTpbl CTAOMJIMTPOHOB:
OCHOBHBIMHM TTapaMETPaMH CTAOWJIMTPOHA SIBJISTFOTCS:

U .y~ HApsDKeHue cradbuamsanuu (3 — 180 B);

AU
- cm
R, bom AI— - U depeHImaIbHOE CONPOTHUBICHNE HA YYaCTKE CTa-
cm
OMIN3alnuy;
[ . .,1 .  -MIHAM&JIbHBIH 1 MaKCHMAaJIbHBIN TOK CTaOMIM3AIHN.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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Cxema cradbuau3zaropa

200.00m—
SW-SPST4 '
»—-M-—»—*@ N 100 ﬂﬂm—;
. e 1o | . % - 0 ﬂﬂ—i f ;
@ W, i | .
100, ﬂﬂm—; i
1 200.00m . | . | . | . |
' -10.00 5.00 0.00 5.00 10
Input voltage (V)
Puc.2.10 BAX crabuimTpoHa

R, = R .=1000wm - 6annactaoe conpoTusneHue;

R, =R ,,=4000wm - conporuBieHne HArPy3KH.
KadecTBO cTabnnn3anuu OLeHUBAIOT KOA(O(OULIMEHTOM CTa0MIIM3aI1M:

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.



AU%

— UHO

Ko =30 % .
UBXO

1-i1 caayuai. Ctaduau3zarop 0e3 HArpy3Ku

IIpumep 3

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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Wt
AM1
B x [8.79 v[12.99
60.00m —] IctMax=60MA  ——
] 6,26B
%4@.00m—: &
6,22B
] 30 MA -+ HoMHHANBHBIH peKAM
U=-1IR0
] 20MA
20.00m — 1
A
- I crmua=10MA \
0.00— i T ' . 1
10.00 B 0.00 6.2B  751B 1000 12,5B
Input voltage (V)
Puc.2.11
A. I'paduyeckut pacuer

[lopsimok pacuera:

1. Ctpoum BAX 00paTHOM BETBH CTAOMIIMTPOHA.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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[To BAX naxoqum: Btouke A: [, =10mA4A,U, = =6,2B;
Brouke B: [/~ =60mA, U, =6,208.
2. Harpyzounas npsimasi: U = £ — [R,.. Onpenensem HakIOH IpsiMOi
—2 —2
U=—IR,.EcnU =—-2B,] =——=——=20m4.
—R, —100

3. TIpoBoauM HArpy304HbIe IPSAMBIE IO 3THUM yIJIOM B Toukax A u B.
Haxomum £ . =7,51B, E _=1258B.

IIpu 5TOM Hamps’)KEHUE Ha BBIXOJE CTAOWIM3aTOPa U3MEHHUTCS HE 00-
a1ee, ueM Ha 40 MB ot HOMUHaJIBHOIO 3HaYeHus 6,22B.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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20.00

80.00m — (&l
SW-SPST3
] AMA1
x A1 ]
SW-SPST4 5':' Gﬂm — IE-TI‘.-IEI&=|SIDI»LJ_LB-_ 62-"5]3
R1100
1b—u—|:|—n—1>—+£ﬁj » . ]
I .
5 G1eTmA 40.00m
Y 2 = ] 30 A H =
OR V3, 28 o| B e i b
TR i 20.00m — \. \
I covomr=10neA
0.00 . ] : y I | |
-10.00 -8B p.op 62851 4500 125B
- Input voltage (V)

Puc.2.12
b. AHaJIMTHYECKHUH pacyer

=U__+I1 R =62+107.100=7,2B
+I R ,.=626+6-107°.100=12,26B

&>

cmmin

ey
]

cmmax cmmax

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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IIpumep 4.
2-1 cayyaid. CTadMIu3aTop ¢ HArpy3Kou

Rs=100 Om 1. OTKII049aeM CTAOMIUTPOH U HAXOIUM:

— 4 ER
l 57); Uabxx — - — O’ 8E’
E@) P R+R,,
b Uabxx R 5 R i
o = = 800wm.
R.+R,
Ros—=80 O 2. CTpouM CXeMy € 3KBUBAJICHTHBIM I€HEPATOPOM.
. 3. Haxoaum HAaKJIOH HArpy304YHOM MPSAMOM:
Udbxx l U, U= Uabxx o ]Rexab .
A VD -9 )
<> ; EcmU = —-2B,] = — — 25 mA.
1 R . —80

eéxab

4. CtpouMm BAX craOunnutpoHa ¥ NpOBOAYM Ipa)MYE€CKUN pacyeT:

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.



-20.00m —

-40.00m —]

80.00m —]
] B

60.00m —|

40.00m —] \
- 25 MA

20.00m —]

E A \
0.00—; V4

0 Uxxmin=7B Uxx0=9B ' Uxxmax=11,5B

22

UcTB

-2B
-10.00 0.00

nit unltama A

Puc.2.13
=7B,U

Xxmax

Haxomum: U __
Brrauciasgem:

E —Zem_ | _g35pp
min 0,8 0,8 max

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.

=11,5B.

10.00 20.0C

11,5

Yeomae 112 _1437p

0,8 0,8
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E, = Uso _ 2 _ 11258

0,8 0,8

AHAJIMTHYECKHUHA pacyeT CTAOMIM3ATOPA C HATPY3KOH
B Touke A:

U . 6,2

v o =U_  =62B1 =—""=——=155uA,
R, 400
E =U,., (1) R =624(155+10)-10° 100 = 8,758
B Touke B:
E =U, +(I __+1 )R . =626+(156+60)-107°100=13,82B.

KoygpuuueHT cradniamnsanum:

AU/ 00/
K., o 6,22 _ 0,099 _ 25
AUB% (11,5— 7/ 0,388
UBXO

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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Ipumep 35

Rs=100 Owm
—— H3MeHeHHe COMPOTUBJIEHHUS HATPY3KHU

| I

E—16B B kakux mnpenenax MOXKET MEHSThCSA CONpPO-
R

CD vp /N (U, LI™  TuBIEeHHME HArpy3kw, 4TOOBI HAIPSHKEHHE HaXo-

l OUIIOCh HA YYaCTKE CTa0MIM3anuu ?

Pemienue

1. B Touke A:
Tok uepe3 OanIacTHOE CONPOTHUBIICHUE:

o R 100 |

B
Tok B Harpyske: [, =1 ,—1 = 88 mA.

cmmin

Ucmmin
R HA— [— — 70,450]1/1

HA

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.



E-U —
emmar 16 —6,26 — 97 4,

2.Brouke B: [_, =

R, 100
]HB — ]exB _]cmmax — 37’4MA’
U
R, = —eme . 020 6o 390m
[, 00374

OTBET: CONPOTUBIICHUE HArpy3KU MOXET MEHATHCS 0T 70 110 167 Owm.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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Tupucropsl
Tupucmopom Ha3bIBAIOT MOJYNPOBOJHUKOBBIN MPUOOP C IBYMS YCTONYHBBI-
MU COCTOSIHUSIMH U TpeMs WIM 00JIe€ MOCIeI0BATEIbHO BKIIOYEHHBIMU p-n TIepe-
xoaaMu. KpoMme aHOJTHOTO ¥ KaTOJHOTO BBIBOJOB YIPABISIEMbIM TUPUCTOP UMEET
€€ BBIBOJ YMPABISIOMIETO 3JICKTpoJa Y. YO MOXKET MOJKII0YaThCsA K OJu-
KaWled K Katoay p- o0jactu (TUPUCTOP C KaTOJAHBIM YIIPABICHUEM) WU K
Oy KaMIen K aHoay #- 00JIaCTH (TUPUCTOP C AHOJIHBIM YIIPABIICHUEM).

U éKkn2 ljeml Uem0

OCHOBHBIE TTAPAMETPLI TUPUCTOPOB!
Hamnpsoxenue Ha otkpsiToM tupucrope U, =1—1,58B;

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.



MaxkcuMaNbHEIA TOIYCTUMBIH TOK aHoga [

amax’

Ypasisronee HanpsokeHue U Toxk U y,[ o

BpCMH BKJIFOUCHHS U BBIKJIIOYCHUA [

Jlonyctumoe obpatHoe Hanpspkenue: U

BAX tupucropa
(AF
z

Cj’ 511 g

@T 151

100, ﬂﬂm—z
7. ﬂﬂm—é
50. ﬂﬂm—é
25, ﬂﬂm—i

0.00

{

8K’ ~8blKI1’

op max *

I
[AMA[E] 2 4m[A]]

|
AMA[A] 2. 2m[A]]

<[ AV 2m[A]

i
|
F

[ANA[2] 1 Bm[A]]

! | ! | ! | ! |
0.00 5.00 10.00 15.00 20.00
Input voltage (V)

Puc.2.14

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3anstus. 2014.
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HemHeNHbIE LIENMH MMEPEMEHHOI0 TOKA

B uensax nepeMeHHOro TOKa MPUMEHSIOT PE3UCTUBHBIE, UHIYKTUBHBIC
1 €MKOCTHBIC DJICMCHTHI.

HenvHerHble pe3UCTUBHBIE DJIEMEHTHI: HEJIMHEWHBIE PE3UCTOPHI, TUO-
Ibl, CTAOMIIMTPOHBI, TPAH3UCTOPBI.

HenvHelHble MHAYKTHBHOCTH MMEIOT HEJIWHEMHYI0 BEOEp-aMIICPHYIO
XapaKTEPUCTHUKY.

Hi
v b v =wBS =wd,i=—,
w
L _ W - 4UCJIO BUTKOB KaTYIIKH.
* JluppepeHunanbHas WHIYKTUBHOCTD
q A Lau¢ - di *
(;Q HennHerHble KOHACHCATOPHI MUMEKT HEIUHEUHYIO
T v. KYJOH-BOJIbTHYIO XapaKTEPUCTHUKY.

B.A. Anexun. Dnektponuka. [Ipaktuueckue 3ansatus. 2014.
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49
du,.

CBoiicTBA HeJIMHEHMHBIX LeNeld HA IePpeMEeHHOM TOKe

Juddepennnanshas emxocts C, b=

1. IIpoucxoaut npeoOpazoBaHue (MCKaK€HHE) CIICKTpa CUTHAJIA.

2. PexxuM 3aBUCHUT OT OPEAIISCTBYIOIIETO COCTOSHUSI.

3. BO3M0KHO YMHOXKEHHE YaCTOTHI U MOSIBIICHUE KPATHBIX TAPMOHHMK
(0,3w,5m....).

a @
4. BO3MOXXHO JI€JI€HHE YacTOThI ((W,—,—...).

S
5. Bo3moxkHa resepanus KojieOaHui (aBTOKOJICOAHHUs, aBTOIr€HEpaTo-
pBbI).
6. Monaysuust kojeObaHui (ynpaBjiI€HUE aMIUIMTY10M, (pa3or U 4acTo-
TOM).
[IpuMmep nckaxeHus (OpMbI TOKa B HETUHEWHOM LICTIH.
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Tok umeet nyabcupyrolmun xapakrep. [10CTOAHHBIN COCTABIIAIONINE:

]O - ’ UO - .
7T 7T
I[BYXHOJ]yHepI/IOI[HOG BbINIPAMJICHUC
10.00
Dt 1N1183 D2 1N1183
VP = 5.00
T o0
RS 1.3
[ ~ [
02 1HT1183 D3 1N1183 500
"G
() -10.007 | ' | ' | ' |
0.00 10.00m 20.00m 20.00m 40.00m
Puc.2.17
21 U
[TocTostHHBIE cocTaBisromue [, = , U, = .
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B MOMEHT !, CTaHOBHUTCH e(t)< U, T1OJ 3aKPBIBACTCSA U IIPOHUCXO-
JIUT pa3psaa EMKOCTH.

B momeHT @i, cranosurcs e(t) > U,. J{noa OTKpbIBACTCS U MPOKCXO-
JIUT 3apsJ EMKOCTH.

Ecmu yBenmmuuBats C, mocrosiHHas coctaisitomas Uy, — £ .

Pacuyer HEeJIMHEHMHOW LENM 110 IEPBO TAPMOHUKE HANIPHIKECHUSA U TOKA

HaxomdaT HEJIUMHENHYIO 3aBUCUMOCTh HANPSKEHUSA MEPBOU TAPMOHUKHU
OT TOKa IEPBOU TapMOHUKH HECUHYCOUIAJIBHOIO CUrHasia. Mcmoiab3yroT
3Ty BAX npu pacyere.

A Ui
lf) e |

lL

>

L)
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1 U, 3aJlaH TOK B HMHIYK-
124
U, =SB TUBHOCTH.

g | T2 Om ST A Haiityu HanpsbxkeHue
lcl lffl‘l 4 T Ha BXOJIE W MOCTPOHUTH
——+—+— BEKTOPHYIO JIMarpamMmy.

2 s 0 2 4 6 81

Peinenue.

.10
1. Cunraem, uro [, = 2e’ A
2. TTo BAX nmns toka [, =2 A wHaxoaum paeiicTByIOIIee 3HAYCHHE
Hanpsokenns U, = 8 B.

U

3. Haxomum: U, = U, =+ 8B, I. = _?2 =—44,
—J

l, =1, +1.=2-4=-24,U,=R-1,=—38B
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4. BexTopHas quarpaMmma

A

+
X Y u=Ue=sB
|
i U
|
I
U8B L=t .
Ic=-44 ;=24
+1
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