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Beepenne

B pazpene «JluBeliHbie anekTpyuyeckue Lenu NOCTORHHOTO TOKa»
Kypca «TeopeThdeckue OCHOBbI 3NEKTPOTEXHWKWM» CTaBAT cneayio-
BMe 3aRa4M: nay4uTh 3akoHsl OMa U Kupxrotha m meToanl pacdera
Uene# NOCTOAHHOID TOKE, OCHOBAHHbBIE HA STUX 33KOHAX; NPUMEHUTL
3TU METOAbI AN pacyeTa NpocTeiwmwx uenen ¢ OOHUM UCTOMHUKOM
A CNOMHBIX Henel ¢ HeckonbKUMK 3IC M KCTOYHMKAMW TOKA; nay-
UATL FIBNEHME PE30HAHCA TOKOB W HaNpAMeHWwh B pasBerBiieHHON
Ueny; yMeTb ONpPEAEnaTsL NapameTpsl UENK B 3TUX PEXUMax; crpo-
WTh BEKTOpHbIE guarpammbl TOKOB U Tonorpadmyeckme guarpammbl
HanpsikeHUA, NPUMEHATb> CHMBOMNMYECKMA MeTon pacvera uenew
CYHYCOMAANEHOC TOKA, ONPEAenATh MOWHOCTL Lenw.

KoHTponehas pabota cocTOMT W3 Tpex 3asav. B nepeoi paccun-
THIBAETCA Pa3BETBMNEHHAA Ulenb ¢ OAHUM mcTodnnkoMm 3C cuHy-
compansHoro Toka. Bropas noceAljeHa pacyeTy pasBeTBReHHOR
Uenu B pe3scHAHCHOM peXuMe W UCCNeAOBAHUID YaCTOTHBIX Xapak-
TepucTHK, B TpeThell agnade — CNOXHaR 3NEKTPUYECKanA LUenb ¢ He-
cKONbKMMKU KeTodHukamu 34C. MNocTpoeHne BeKTOPHbIX M TONOrpa-
cbuvecknx guarpamm B Kaxaoi sagave cnocobcreyet Gonee rnybo-
KOMY NMOHAMaHWIK PUINYECKMX NPOLECCOB, MPOUCXOARALLMX B LenH.

OCHOBHbie pacueTbl M WUCCNEADBAHWA BRAMAHKUA NapameTpos Ha
pexumM paboTel Leny NPOBOANRTCA NO NporpaMMam, pa3paboTasHbM
agTopamMu Ha LIBM.

Mo peaynbTatam WCCNEfOBaHW CTYAEHT CTPOMT COOTBETCT-
BYKOWHWE rpathvkh, aHaNN3IUPYET MX W AEenasT coOTBETCTRYIOWMUE
BblEOAL O BNUSAHAK 33/12aHHOFO napameTtpa Ha pexum paboTbl we-
cneayemo# uenw. -

WMHgnavayansHble 3agaHns gNA CTYAEHTOR COCTOAT M3 ABYX 3a-
pay. Homep BapraHTa onpepensieTcn AByMst nocneaHumMu uudpamu
wweppa cryaeHta. Ecnu ase nocheauve umdpn ofpasyeTr Wucho
Gonbwe 50, HeobX0QUMMO NONYYEHHOE YKUCTIO Pa3AenUTh Ha 2 1 OK-
PYrAMTE 40 HENOrO HKUCNA B MEHBLLYIO CTOPOHY.



3apava 1. UccnegoBanue IneKrpnyeckux uenen

NOCTOAHHONO TOKa € OHKM MCTOUYHHKOM NWTaHWA

1. Flo 6za3e paddbix (Tabn.1.1) agns csoero BapuwaHTa onpege-
NUTe NAPAMETPbl 3MEKTPUMEcKOn uenn (puc. 1.1}, nNUTaKOLeRcH

OT CETH NOCTCAHHQRO TOK2 C HanpXeHnem U.

Puc. 1.1 _
Tabnuua 1.1
5 Conpotneneqns peanctopos, OM i
omMep b
BapraHTa U,B RI Rz R3 R4 Rs Rﬁ R? Hﬁ::::e;:am
1 2 3 4 5 6 7 8 g
1 10 1 10 2 4 5 4 5 1
2 10 [ 09 ] 10 [ 22138 | 5242148 2
3 10 (08 | 10 | 24 136 | 54| 44| 456 3
4 10 | 07110 | 26134 | 56| 46 | 44 4
5 10 [ 06 | 10 [ 28 132 58|48 | 42 5
6 10 | 0,5 1 10 3 3 6 5 4 6
7 10 (06 | 10 [ 32 | 28 (862 |52 ] 3,8 7
8 10 | 07| 10 |34 |26 64| 54 | 3.6 7
9 10 108 | 10 [ 36 |24 | 66 | 56 | 34 6 _
10 10 | 0910 | 38 [ 22|68 |58[32] °5
11 10 1 10 4 2 7 6 3 4
12 15 1 8 5 4 2 5 4 2




[ipogomkeHwe T1abn. 1.1

. ConpoTUBNEHUs pe3ancTopos, OM Wrgerc
aapuaHFTla U,B R R, R, R, R R & u;::::ae:u:aro

1 2 3 4 5 6 7 8 g
13 15 0.9 8 48 [ 42122 )52 38 3
14 15 0.8 8 48 |44 124 | 54| 36 4
15 15 0,7 B 44 { 46 | 26 | 56 | 34 5
16 | 15 |05 8 | 42 | 48 | 28|58 32| 6
17 15 0,5 8 4 5 3 6 3 7
18 15 | 06 8 38|52 (326228 1
19 15 | 0,7 8 36 1541346426 2
20 15 (08| 8 {34156 |36 .66 24 3
21 1 109 | 8 {32)58)138 /68122 4
22 15 1 8 3 6 4 7 2 5
23 12 4 5 4 1 4 2 5 6
24 12 138 |52 4210938 |22 86 7
25 12 36 | 5444|108 | 36| 24 7 1
26 12 34 |56 146 (0734|286 4 2
27 12 132 /58|48i08 |32 )28 3 3
28 12 3 6 5 [05] 3 3 6 4
29 12 28 {62 | 52|06 {2832 7 5
30 12 26 |64 /54107 |28 34 8 6
31 | 12 (24 [ 6656082436 9 7
32 12 22 16858 09|22 38 5 7
33 12 2 7 6 4 2 4 3 6
34 10 1 5 4 4.2 4 4 2 5
35 10 09 |48 [ 42144 | 38| 38|22 4
36 10 10846 |44 |46 |36 (36 ] 24 2
37 10 107 |44 146148 | 34134 |26 3
38 10 {06 [ 42|48 | 5 |32 |32]|28 4
39 10 | 0,5 4 5 5,2 3 3 3 5
44 10 06 |38 52|54 |28 |28 32 6
41 14 0736154 |56 26|26 1|34 7
42 14 {108 3456 |58|24 (241236 1
43 14 09 32|68 09122 {22! 38 2
44 14 1 3 6 1 2 2 4 3




OroHvanue 1abn. 1.1

Howe ConporueneHus peanctopor, Om MHgeke
uapnarﬁ'a U, B R1 Rz Rg .R4 Rs Rﬁ R-; M::;:x:u:;o

1 2 3 4 5 5] 7 8 9
45 14 1 4 142 3 3 5 | 3,2 4
46 10 3 10 4 12832 (5.2 3 5
47 10 |28 10 {38 126|134 .154128 6
48 10 [ 26 | 10 {36 | 24 | 36 | 56| 26 7
49 10 124 10 | 34|22 38| 58| 24 3
50 10 |22 10 |32 ] 2 4 10822 4

2. 3aMEHUTL TPEYrONbHIK, COCTOAWMIA 13 peauctopos R, , R,, R,

AKBMBANEHTHOW 3B83400.
3. MeToA0OM 3KBUBANEHTHLIX NPeobpPasoBAHKA PACCHUTATL BXOA-

HOg CONpPOTUBNEHWE Lienw.

4, PaccuutaTh TOKU BETEEN.
5. OnpenenuTs NokasaHua BONLTMETPA W BATTMETPA.
6. Wceneposarb snusHue BeNWYUHLI PE3NCTOPa, YKA3aHHOro B
cTonBue 9 Tabn. 1.1, Ha napameTpbl IKBUBANSHTHOW 3Da345! U TOKW

seraei. MocTpoute rpadpuxu R R = f(R) w I= f(R), npo-
aHanW3upoBaTk UX, CAENATH BLIBOALI.

Puc. 1.2

Pewenue

CornacHo 3aaanuA pacyeT SNEeKTPUMECKOH Le-
N1 HeoBxoaMMO BECTW METOOOM 3IKBUBANEHTHBIX
npeobpasoBanHnii, B peaynbTaTe KOTOPLIX 3aaaHHan
uernb NPUMBORUTCA K BUAY, NPEACTaBNEeHHOMY Ha
puc. 1.2. (pexge Yem Havarb npeoSpazoBaHMs
Heobxonnmo npeobpasoeate TpeyronbHUK ABC w3

peauctopos R,, R,, R, B aKBUBANEHTHYIO 3B@30Y

w3 peauctopos R, R, , R, (puc.1.3).
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Pue. 1.3

ConpoTHENEHKUA pPe3uCTOPOB 3KBUBANEHTHOW 3BE€3AbLI onpege-
NAKTCRH YpasHEHNAMW.

R,+R,+R, % R +R,+R,’
_ R,'R,
"R, +R,+R,

B nony4eHHo#t cxeme (CM. puc. 1.3) akBMBRANEHTHOE CONPOTHE-
neHve yyactka OD HaxoauTCA RO YpaBHEHUK)

2 = Bat+ RYR +R)
% Ry+RA+R-+R,’

A

OKBHBANEHTHOE CONPOTUENEHUE NEBOR BETBY yJacTka AD

RJD,-’I‘ = R..l ok ROD'
JKBMBANEHTHOE CONPOTHBNEHUE yJacTka AD
R i RAD,nRZ
7R 4R
Al A 2 .

Bxoanoe conpoTuBnedue scei uenn FD

Rsx =Rpp =R + RA‘D‘



FPacyem mokoe eernaell

Bxoganoit Tok [f,, HanpshkeHue Ha yyactke uenu AD U ,,, v Toku

1, n I, paccynThiBAIOTCA NO ypaBHEHMAM:
[, =U/R, U, =U~IR;
I,=U,, /R I, =U_, /R, ,.

Hanpsxerue Ha yuactke uenu OD U, , Toku I, v I, onpege-

RATCH YPABHEHNAMM:
Uop =Up 1Ry
I =Uop Ry +R): I; =Upp (R +R;).
Mposepky NpaBUNLHOCTW PacYeToB CNEAYST NPOBECTU W3 che-

AYHOWWX YCNOBUR:
—cymma tokos [, n I, nonxHa BbiTb pasna Toky 1,

IL=I+1,;
~ cymma TokoB 1 un [, ponxwa Gbit pasHa Toky 7
I,=1.+1,.

HanpsxeHue Ha yvacTke uenn AB U, Tok B 3 BeTBM [, Ha-
npskeHne Ha yvactke yenn AC U ., Tok B 4 BeTBu [, Hanpaxe-
HUe Ha yuacTke Lenu BC U ., Tok e 5seteu /;:

Up=IR+I R, I, =U_ /R U, . =IR,+IR,;
I, =U,c IR Upe =U e U jpi Iy =Upc /Ry
MpoBepry NPaBMNLHOCT PACWETOB CReayeT NPOBeCTU W3 cne-

AYIOWUX YCNoBWA:
—cymma TokoB I, u I, nomwHa 6oiTb pasha Toky 1,

L=+
—cymma Tokoe [, v [, pomkna BbiTe paBHa Toky [,
I=I,+1.

Onpedenerue nokaszarull npubopoa

Mokasanwa sonsTmerpa V =U .
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Nokasanua sarrmetpa P, =U 1 ,.
MNpu BeinonreHun pacqeros Be3 oWWBOK NOKa3aHWA BaTTMETpa
ACMKHE! ObITh PABHbLI NOTEPSIM MOLUHOCTY B peaucTopax R, + R,

P,=I!R, +IR, +I]R, + IR+ I R+ I7R,.

Hccnedosanue enusiHus 3adanH0oz0 Pe3tcmopa Ha PeXum
paboms: uenu

Wccnenosanns TNPOBECTM  C MOMOWBK  NPOrpaMMmbl Exsel
xp_1_1.xls. MNporpamma nNosBon\ET BbINONHATE PACHETHI 8HANOTUYHEIE
paHee npoBedeHHLIM AN 23 3HaYeHWA 3aNaHHOro pesncTopa.

Conpotuenerue peancropa mamensercs ot 0,1R , ao 2,3R,, .

Ans nocTpoenus rpacukes NporpaMma hopMupyeT CooTBRETCTBYIOInE
Tabnuis u ctpourt Tpebyemble rpacrka.

MNporpammy Exsel kp_1_1.xIs MoXHO nonyuuTe Ha kadegpe. Ha
Kacheape TAIOKE MOXHO nonyuuTh ofpasel odopMNeHus KOHTPONb-
Hoi paBoThl B BUAE daiina Omyem _1.doc/.



3agava 2. UccneoBaHue CNOXHbLIX 3NEKTPUYECKUX
Lenen NOCTOAHHOIO TOKA

1. Mo Gase panueix (Tabn. 2.1) AnNA cBOEro sapwaHTa onpepe-
JIWTe NAapameTpbl AanekTpuyeckoi yenu (puc, 2.1},

Puc. 2.1

2. 3amMeHWTL WUCTOYHMKA TOKA IKBMBRNEHTHLIMU UCTOUHUKAMM
34C u paccuuTath cymMmmapHele 30C peToei.

3. CocraBuTe No 3akoHaMm Kupxroca cucTemy ypasHeHWi 4ns
pacyeTa TOKOB BCEX BETBEN,

4, PaccuutaTb TOKW BETBEW METOACM KOHTYPHLIX TOKOB. [insn
NpoBepkn pacyeToB paccHuTaTe 6anaHc MOLYHOCTEHN,

5. PaccyuTarh TOKW BETBEH METOAOM YanoBbIX MOTEHLMANOCE.

6. CpaBHWTL pesynbTaTHl pacHeTOB TOKOB ABYMS METOAaMU U
CAENaTL COOTBETCTRYIOLLUI BRIBCA.

7. Viccnepoeate snvaMue 3a0aHHOrO napametpa (ran. 2.1, cron-

Beu 19) na Toku peteed. Moctpouts padwm n I = f(napamep),

NPOSHANMINPOBAETE WX, GASNaTs: BbIBOSb.
BuinonHexne nyHkTa 7 HeobaaarensHo.
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Mpoponxenue Tabn. 2.1

Ot

& |ConporueneHys peaucropos, Om cTounvkn 34C,B WicTouHuKM TOKa, A %E
& g g

Rl R 2 R3 R4 ‘RS ‘RG E 1 E 2 E 3 E4 E 5 E 3 Jl JZI J3 J4 l}I'S J{S §
B1o7| 8 |44|48|26156 781 4 |16 (151 4 | 1 (1211 |-2]|472 1114
Mlo6| 8 [42[48 28[58 8 [ 56 |15 14156 | 2 1411213121115
5(o5]| 8 | 45| 3|6 |8216 |l14/-13] 6 | 3 {171 [ -2]3 1311 [16
16 06| 8 (38|52 (321621847 113|127 [ 4 [15]1|-213}13]1]|17
17i{071{ 8 [36|54[34164 (86 8 {121-11]| 815 |13} 2 |-2| 313 /[1][18
18lo8| 8 [34|56(36166/88[ 9 1111096 f[12]2]2l213]1]3
Wipo9| 8 |32|58|38]68|] 9 [10/10]|-9[10! 7 [11]2i-2{2]3]|]2]4
20| 1 8 3|6 | 4l 7(92i11!l 9| 8[11]8[10]2]|212[312]5
211 4| 5 14| 1| 4t 2 |94|l12]8|7/12l9|313[-1]/814]|51]6¢8
22|138|52(42/09|38122[96}13{ 7 |-6 |13 )10 [3 |3 |0 ]|7;4]5]7
23|136|54!44 08 |36(24|98 1416 {5 |1 |[11!3]|3[0]|7 4|51
24 34|56 46|07 |34 (26| 10|15 5 | 4|15 1213 [3|[ole6]515]2
2532 58 (4806132 /281029l 413|913 14]{0[1]86-115]3
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Mpogomxenue Tabn. 2.1

2

o

3 =
5 ConpotueneHus pe3ncropos, Om WcTounnku 30C.B McTouHukM Toka, A EE
R |R, | R |R |R |R N E |E\|E |E|E |E ||, LI || J ;5

26| 31 6 | 5 105| 3 | 3 |104 3 )]-2 | 8[1414l0ti1 511|514
2728|6252 |06{2832/108|-7{2 | 1j-7|156| 4} 0 1 211[85][5
28126!64!54[07]26]|34/108| -8 1 0 | 61145 1 1 11115 ]6
20(24:6656(08!24/36|111-5] 0 1 S5 1131 5 1 1 0|1 417
30/22(68(58[09(22138111,2{ 4 | -1 2| 4])1121 86 1 111104417
31| 2 7 6 4 2 4 1141 3| -2 ] 3 3711 ] 6 1 1 1 0 3|8
32; 1 5 4 |42 4 4 |116] -2 3[4 |-2 (10112 1 1 1 1 3189
33|108/48142|44|38[38(118| 1] 415 | -1 9 114 | 1 1 0 1 3 |10
34/08|46|44,46/36136|121 0 5| 6 0 8 [16 ] 1 2 0 1 3 |11
35{0,7,44{46148!34|341122]| 1 617 1 71181 1 2 0 1 3 {12
36i06|42]|48| 5 |32]32 (124 2 | -7 8 2 6 [21] 1 2 0 1 2 |13
37051 4 5 (521 3 3 11261 3 {81 9 3 5 (26! 1 24140 212 114
38[06|38|52|54|28[28(128| 4 1 910l 4[4 |2212!12|0]l2]2]15
39/07/361/54:56:26(26[13| 5 |-10] 11 5 3 []19]1 2 | 2 0 212 1186
40/ 08[(34 (565824 |24(132]| 6 |-11] 12| 6 2 [ 171 2 2 1 -1 311 117
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Oxkonuanme Tabn.2.1

g
[=]
=
% ConpoTreneHus pesucTopos, OMm Uctouqukr IGC.B ACTOUHMEM TOKA, A % E
= E =
Ry | R, | R | R, | R { Rs | E| Ey | By |E VB [ E (L | L | o) ds | Y E';‘
4110932580922 |22([134| 7 {12113 | 7 1 | 153 3 3 1-13] 4 1 ;18
4211 {316 ] 11212 3136{8 |-13]1418 (0 |14[3(13113/5]113
431 1 4 142 3 3 5 1138) 9 |14[15: 9 | -1 |14 3 | 41414 ]| 1]13
4413 1101 4 |128(32[52;14110|-15(16{10]) 2|5 | 2[4 ]|4:!4]|11{14
45128110 138{26134|54(142{ 11 ]|-16117 [ 111 -3 ! 8 2 5151 4 1 [ 15
46126110 |36124:36|(56|144(12]-17i18|12{ 41 6 | 2 5 1614 1 |16
47 24110 (3422138 658|146| 13 ;-18| 19| 13| 5| 7 1 2 6 |-7| 4 1 |17
4812210 [32] 2 4 1091148114 |-19| 20| 14| 6| -5| 5| 5| -58]|5]|-5][18
49109110 [22(38 (5214252 g [11]|-2i-9|8[6|1|4i1]0]2][12
50/081 10 124136 ;54 (44|54 81121 -3]-8]7 |7 |1|471|0]|213




Pewoerue

AAC ACTOYHMKA, SKBUBANEHTHOIO MCTOMHUKY TOKA, HAXOAUTCA N0
YPaBHEHMIO

E,=JR,

MNocne sameHb! MCTOYHUKOB TOKA SKBUBANEHTHBIMU UCTOYHUKAMM

SMC ucxonrylo cxemy (puc. 2.1} MOXHO NpeACTaBUTL B BUAE, NOKA-
3aHHOM Ha puc. 2.2.

Puc, 2.2
CymmapHbie S4C onpeaensanTcs no ypasHeHuio

E,=E +E.

OKOHUaTeNsHLIR BUA PacHETHON CXembl Lienyt fipeactapned Ha
pue.2.3.
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Puc. 2.3

Cucmema ypasHerull 017 pacyema mokos

B nonyyeHnol pacdeTHoW cxeme {cm. puc. 2.3} yucno peTeek
M =6,ucnoysnos K =4
Yueno ypasHenuil no 1 sakoHy Kupxrogha nonxHo 6eire K —1:
L-I,-1,=0,L,+1,-I,=0,L+L+1 =0.

Uucno ypaeHeHWd no 2 3akoHy Kupxroda pomxuo ObiTb
M-K+1;
Ey+E ~E,=IR + LR, -LR,;
E,+E —E,=LR + IsRs - LR,;
e Ec4 =l R, — IR, — I4R4.

Hanpaeneswne ofxoga — no yacosoi cTpenke (cMm, puc.2.3).

14



Pacvem moxos eemaell Mermodom KOHMYpPHbIX MoKos

Yucno koHtypor M —K +1=3 {cm. puc. 2.3). PacyeTHbie
YPABHEHUNA UMBIOT B

RyJu + RpJyy + Ry = By
Ryt RypJ i + Ry iy = Eyy s
Ry + Ry + RyyJyy = E,y
rae R, R,,, R, — coBcTBeHHbe CONPOTUBNEHNS KOHTYPOR;
R, =R +R, +R,;
R,=R,+R,+R,;
Ry=R +R +R,,
rae R,,, R, - conpotveneHne cMexHOR BeTBM MEXAY 1 U 2 KOHTY-
pom R, =R, =—R,;
R R, — CONpOTUBNEHUE CMEXHOA BETBN mMexay 1 U 3 KoHTY-
pom R, =R, =-R,;
R,,, RE,2 — CONPOTUBREHNE CMEXHON BETBU MEXaY 3 U 2 KOHTY-
pom R,, = R,, = —R;.

Pellenne cnCTeMbl ypaBHeHWIA KOHTYPHBLIX TOKOB Lenecoobpas-
HO BbINONHWTL C NOMOLLBIC ONpeaenuTenen:

A A A
Joo= il : J..o= funt' 3 : Fia = S i 3
k] A k2 A k3 A
roe A - rnasHelil ONpegenuTans,
i R]I Rl?, Rt3
A= RZ] Rzz R23
R3l RSZ RSS

A, A,, A, ~onpegemireny;
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E, R, R, I 'Ry, E, R,
A= o Ry, Ry| A= R, E, Ry
E33 RBZ Rss REH E33 R33

R, R, E,

Ay= R:l Rzz Ezz

Ry, R, E,

Mpasusio pacqeTa onpegenuTeneil NOKAaHO Ha npuMmepe pac-
4eta FNaBHOro onpeaenuTens

A=R By + R Ry Ry + R Ry Ry —(Ry Ry + Ry R + RoRy Ry}
Toku BETBE HAXOAATCA NO YPABHEHUAM:
Li=dgyi i=dg L=-Jy+Jg I, =-J,,.
Li=dy—Jdni Ii=J, - T Ig=J,.
BanaHc MowHoCcTElR ONPeaenfeTes ypaBHeHnaMy:
P=E L +E L+E L +EJI +EJI+E;
P,=I'R+DR,+I'R+I'R, +I!R. +I'R,;
P=F,.

Pacyem mokos eemsel MemodoM yanoebix nomeHyuanoe

Mpw pacyeTe Lened METOAOM Y3MOBbIX NOTEHLMANOR OAMH W3 y3-
NOB CXeMbl YCNOBMO 323eMNAI0T ¥ £ro NOTEHRUMAN NPUPABHUBAIOT HYNID

(F, =0, puc. 2.3). ins onpeaenexns noTeHyWanos APYruX y3nos co-
cTarnseTcA cuctema us K —~1 ypasHenni cneayrowlero suga:
G, F) + G, + G:JF; =J,
Gl + Gk, + G by = Jyy 5
Gy, F + GpF, + Gyl = i

rae Gy, G,,, G,; - NpoBOAUMOCTL yanos;
G, =1/R,+I/R, + /R,
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Gy, =I/R, +1/R, + I/R;;
Gy =1/R, + /R, + 1/R,
G, =G,, G,=G,., G, =G, — CME&XHbie NpoBOAUMOCTH y2-
DR,
G, =G, =-1/R;; G, =G, ==~1/R;: G, = Gy = —1/R;.
Jipv Sy s Jyy —TORM yanoB:
Ju=E R ~E R —E /R,
Jo = Eo/Ry + E /R, — Es/R;;
Jyy=E /R, +E /R +E/R,.
PelleHWe CUCTEMbI ypasHEHWA Y3NOBbIX NOTEHUMANOB TAKGKE,

KAK M KOHTYPHbIX TOKOB, uUenecoobpasHo BRINOMHWTL € MOMOLWbLI
onpeaenuTENel:

F=ﬁ; =A2.F=ﬁ3.
1 A r A 3 A '
roe A —rnaeHbIi onpepenuTens

G]l GIZ GH ‘

Jll GIZ G13 Gl] J:] GI3
A= | JpGn Gy | 8,=|Gy g , On
J33 G32 G33 GS] ‘f33 GJ}
G|] GiZ JI] .
A=1Gy, Gy Iy
Gy, Gy Jy
Toku BETRER HaXOARTCA NO YPaBHEHUSM:
I]=EEI_F};12=Ec2-F;;!3=E03-F:?;
R, R, R,
E +F-F, | Eg+F=F , _E +F-F
14 = 'Is = : fﬁ =t .
R# R5 Rﬂ'
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Uccnenosanue BRUAHMS 3aQaHHOrO NapaMeTpa
Ha pexum paboTbl Lenm

Mccnegosanns NpoBecTM € NOMOUILID Nporpammel  Exsel
xp_1_2.xIs. Mccnegoeanus NpoBOAATCA TAIOKE, KK U B 3agade 1.

Mporpammy Exsel kp_1_2.xIs MOXHO Nony4MTs Ha kadeape. Ha
Katheape TaKke MOXHO nony4uTb obpasel ohOpPMIEHUS KOHTPONb-
HOM paboTii B BUAE daina Omvem kp_1_1.doc/.
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