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BBEJIEHUE

Lenp mpakTUuecKod pabOThI 3aKIHOYAETCS B MPUOOPETEHUU U 3aKPEIJICHUU
HAaBBIKA PEIICHU 33]1a4 110 ONPEACIIEHUIO TOKOB, POTEKAIOIINX B BETBAX JTUHEHHOM
LEMU TTOCTOSIHHOTO TOKA. Pe3ynbTaToM BBHINIOJIHEHUS MMPAKTUYECKONH PaOOThI JOJIKHO
OBITh OCBOCHHE YUAIIUMUCS CIEAYIOIIMX METOAOB pacueTa Iernei MOCTOSHHOTO TOKa:
METOJI HEMOCPECTBEHHOr0 MpUMEHEeHHs 3akoHOB Kupxroda, MeTon KOHTYPHBIX
TOKOB, METOJ] KBUBAJIEHTHBIX NpeoOpazoBaHuil. [[ns Gosee moapoOHOTro U3ydeHHUs

pEKOMeHAyeMas IuTepaTypa IPUBEACHA B KOHIIE JAHHOTO ITPAKTUKyMa.



IIpakTHyeckas padora «Pacyer JMHEHHBIX Leneil MOCTOSTHHOTO TOKAa»

HCJII) — HCCJIICAOBAHNUC MCTOOOB pacucTa JINHEHHBIX HCHCI‘/JI ITOCTOAHHOI'O TOKA.

1 ITocTaHoBKa 3a1a4M

JIns 3alaHHOW pPa3BETBICHHOW JJIEKTPUYECKOM LENU IIOCTOSHHOIO TOKa
BBIIIOJIHUTH PACUYEThl PA3IMYHBIMUA METOJIAMH.

1.1. PaccunTarh TOKM B BETBSIX METOJIOM 3KBUBAJIEHTHBIX IPEOOpa30BaHUi IpU
HAJIMYUHU B LIETIH 0JHOTO cTounuka DJIC.

1.2. Paccunrarh TOKM B BETBSIX METOJIOM HEMOCPEACTBEHHOI'O IPUMEHEHUS
3akoHOB Kupxroda.

1.3. PaccuuTaTh TOKH B BETBAX METOJOM KOHTYPHBIX TOKOB.

1.4. IIpoBepuTh pe3yabTaThl PACYUETOB COCTABJIEHUEM OajlaHCa MOLTHOCTEH.

1.5. ITocTpouTh NOTEHIHAIBHYIO JUArpPaMMYy JJI1 BHEILIHETO KOHTYpa LEMNH.



2 Pacuer TOKOB B BeTBSIX MeTOJ0M IKBHUBAJIEHTHBIX NIPe00pa3oBaHuii mpu
HAJIMYUHU B LeNU 0JJHOT0 ucTouHuka JJ1C

HcxonHbie naHHbIE:
E, =50B;E, =48B;E; =90B; R, =80M; R, =80M; R; =400Mm; R, =
15 0m; Rg = 20 Om; Ry = 50 Om; R, = 44 Owm.

E, E,
-« —»
R, R,
R, R,
R,
1
.

Ill 14/‘ \15 le
R e omy LR

]3 R3
L

Pucynox 2 — JIuneitHas 11ens MOCTOSSTHHOTO TOKa ¢ 0003HAYEHHBIMU TOKaMU

COHpOTI’IBJ’ICHI/I}I R, n Rs COCAWMHCHBI IapaJlICIIbHO. MNx »KBHUBaJIECHTHOE

CONPOTHUBJIEHUE!

Ry'Rs __ 820
Ry+Rs  8+20

Ryc = = 5,714 Om.



Pucynok 3 — Cxema nocie npeodpazoBanus (wae 1)

COHpOTI/IBHCHI/I}I Rys u Rj COCOHMHCHBI ITOCJICAOBATCIIBHO. Nx sKBHBaJE€HTHOE

CONPOTHUBJIEHUE!

R235 = R25 + R3 = 5,714 + 40 = 45,714‘ OmMm.

I, l Iy
R R

Pucynox 4 — Cxema nocne npeobpaszoBanus (wae 2)

CompotuBnenust Ry3s u Ry coenuHensl mnapamienbHo. VX sKkBHUBalleHTHOE

CONPOTHUBJIEHUE!

R235'R4 _ 4‘5,71415
Ry3s+R,  45,714+15

Rj345 = = 11,294 Om.



Conpotusnenust Ry u Ry3sas coennHensl nocneaoBarenbHo. X SKBUBaIE€HTHOE

CONPOTHUBIIEHUE (3KBUBAJICHTHOE CONPOTUBJIEHUE BCEH LIEMN):

R, = Ry + Rysqs = 8+ 11,294 = 19,294 Om.

SR b
N N

8| Ros ||| R

Pucynok 5 — Cxema nocie npeoopazoBanus (uae 3)

Ol'[pCI[CJ'I}ICM TOK B Hepa?:BeTBJ'ICHHOﬁ qaCTu LCITN:

=2+ ="2_-2591A,
Roxs 19,294

OmnpenesnsieM HaNpsHKEHUE MEXAY y3J1aMu a U b:
Uap = I * Ryzes = 2,591+ 11,294 = 29,268 B.

TOK B BETBU C COIIPOTUBJIICHUEM R3:

I, = Uab _ 29268 _ 0,64 A.

Ryss 45,714

TOK B BETBH C CONIPOTUBIICHUEM Ry:

J, =2e =228 _ 9951 A,
R, 15

OnpenesnsieM HaNpsHKEHUE MEXAY y3J1aMu d U C:
Use =13 Ry5 =0,64-5,714 = 3,659 B.

TOK B BETBU C COITPOTUBJIICHUEM R»:
8



I, =Jae = 350 — 9457 A
R, 8

TOK B BETBH C CONPOTUBIICHUEM Rs:

I = Jae = 3% — 9183 A,
Rs 20



3 PacyeTr TOKOB B BE€TBAX METOJOM HENOCPEIACTBEHHOr0 NPHUMEHEHUS
3akoH0B Kupxroga

Pucynok 7 — JIunelinas 1ienp MoCTOSSHHOTO TOKa ¢ 0003HAYEHHBIMU TOKAMU

Yucno BeTBeM ¢ HEM3BECTHBIMU TOKaAMU P = 5; YUCIIO y3710B ¢ = 3. BeiOupaem
YCIIOBHO-TIOJIOKUTEIIbHBIE HANpPaBICHUSI TOKOB [;, I», I3, 14, Is. Ilo mepBomMy 3aKkoHY
Kupxroda cocraBnsiercsi q — 1 = 3 — 1 = 2 ypaBHeHus:

yzenb:I; + 13 — 1, = 0;

yenc:l, —I; —I; = 0.

Buemup — (g —1) =5 — (3 — 1) = 3 He3aBucHMBIX KOHTYypa. O6X0auM
KOHTYPbI IPOTUB YACOBOM CTPEJIKU U C YYETOM BhIOPAHHBIX HAIIPaBJICHUI TOKOB

COCTABJISIEM YPaBHEHHMS 110 BTOPOMY 3aKoHy Kupxroda:
koutyp I: LR, + LR, = Ey;
Koutyp II: — LR, — IsRs = —E,;

KoHTYp I1I: — I3R; — [L,R, + IsR; = 0.

10



O0benuHsieM ypaBHEHUS, 3aMCAHHBIE 110 TIEPBOMY U BTOPOMY 3aKOHAM

Kupxroda B cucremy:

(L +1;—1,=0 b
L—I,—Is=0 c
{LLRy +I,R, = E, I
—I,R, — IsRs = —E, I

\_13R3 - I4_R4 + 15R5 = 0 111

HOI[CT&BJIS[CM B IIOJIYUCHHYIO CUCTECMY HUCXOJHBIC JITaHHBIC:!

(L +1;—1,=0 b
L—I,—Is=0 c
{81, + 151, = 50 I
—81, — 20I; = —48 I

\—40I; — 151, + 205 =0 [II
3anuchiBaeM MOJYUYEHHYIO CUCTEMY B MaTpUUHOU (hopme:
A-X =B,

riae X — BEKTOp CTOJIOEI] HEM3BECTHBIX (TOKOB);
A — Martpuna ko3 HUIIMEHTOB;

B — BexTop cTonber; cBOOOHBIX YICHOB.

1 0 1 -1 077r1h1 10 -
o0 1 -1 o0 -1]]|£n 0
8 0 o0 15 0 [|-|]=]50
0 -8 0 0 —=20| |4 —48
0 0 —-40 -15 204 Ll L o |

[Tomy4yeHHyr0 cucTeMy TUHEHHBIX anredbpanyeckux ypasHenui (CJIAY) pemmm

B Matematuueckom 10 Mathcad marpuunbiM criocobom:
11



X=A"1-B.

1 0 1 —-1 0]
01 -1 0 -1
8 0 0 15 0
0-8 0 0 —-20
0 —40 —15 20

B pesynbTaTe nonydaem:

I, = 2,152 A;
I, = 1,738 A;
I; = 0,033 A;
I, =2,185A;

Is = 1,705 A.

12

7ok

12
I3
14

-I5.-

::A_]aB:

(2.152]
1.738
0.033
2.185

| 1.705



4 PacyeT TOKOB B BEeTBAX ME€TO10M KOHTYPHbLIX TOKOB

PI/ICYHOK 8 — JIuneiinas OC1b IMMOCTOAHHOT'O TOKA C 0003HAYCHHBEIMH TOKaMH

B BCTBAX U KOHTYPHBIMHU TOKaAMU

[Ipon3BoapHO BEIOMpPaEM HampaBlIeHNE KOHTYPHBIX TOKOB U COCTABIIIEM

cuctemy ypaBuenuii mo MKT B o6mem Buze (1o Bropomy 3akony Kupxroda).

Ii(Ry +Ry) — IRy = E;
III(RZ + Rs) — I Rs = —E),
—[iRy — IyRs + I;;(Rs + Ry + Rs) = 0

HOI[CT&BJI?ICM B IIOJIYUYCHHYIO CUCTEMY MCXOJHBIC JITaHHBIC:!

11(8 + 15) - 151111 == 50
111(8 + 20) - 20]111 = _48

3anuchiBaeM MOJYUYEHHYIO CUCTEMY B MAaTpUYHOU (hopme:

A-X =B,
13



rae X — BEKTOP CTOJOEI HEU3BECTHBIX (KOHTYPHBIX TOKOB);
A — matpuna Ko3QPUIINEHTOB;

B — BexTOp cTon6er cCBOOOHBIX YICHOB.

23 0 —15] [ 50
0 28 —=20|-|Iu[=|-48
-15 -20 751 U 0

[Tonyuennyro cuctemy TMHEHHBIX anredpandeckux ypaBHeHuil (CJIAY) pemmm

B MatematndeckoM [1O Mathcad maTpuanbiM crioco6oMm:

X=A"1-B,

23 0 —15 50 I11 2.152
A=| 0 28 —20| B:=|—-48]| |I22|:=A"'.-B=|—-1.738

—15 —20 75 0 133 —0.033

B pesynbrare nony4yaem:

I, = 2,152 A
I, = —1,738 A
IIII = _0,033 A

OnpenensieM 1€MCTBUTEIbLHBIC TOKH BETBEM:

L =1,=2152A

I, =-I;;=1,738A

I3 = —I;;; = 0,033 A

I,=1—1;; =2152—-(-0,033) = 2,185 A
Is =I;;; — I;; = —0,033 — (—1,738) = 1,705 A

14



5 IlpoBepka mnpaBHIBHOCTH pacyeTa TOKOB B BeTBAX OajJaHCOM
MOLIHOCTEN

CocraBuM ypaBHEHHMs JuIsi pacy€ta OamaHca MOITHOCTEH. MOITHOCTh

NCTOYHHKOB:
SP,.. = E;I; + E,l, = 50-2,152 + 48 - 1,738 = 191,037 Bt
MOHIHOCTB IMPUCMHHUKOB!

Py = I{Ry + I3R; + I3Rs + IfR, + IZRs = 2,152% -8 + 1,738% - 8 +
0,0332-40 + 2,185%2-15 + 1,7052 - 20 = 191,037 BT

SPyer = 2Py, = 191,037 Br.

15



6 IlocTpoeHue MOTEHUUAIBHOM IMArpaMMbl VIS BHEIIHET0 KOHTYPa Lenn
[TpurrMaer noteHuuan y3iaa b paBHbIM HYJIIO:

(pb=0.

Pucynok 9 — Cxema 1ienu Jj1st TOCTPOCHUS TOTEHIIMAIBHOM THarpaMMBbl

Onpez[eJmM IMOTCHIUAJIbI OCTAJIBHBIX Y3JIOB U TOYCK:

Qa=¢p + LR, =0+2,152-8=17,22B

Qg =@q—E; =17,22-50=-32,78B

Ye = Qo + E, = —32,78+ 48 = 15,22 B

Y =@, — IR, =15,22+1,738-8=1,317B
¢Yp =@, —13R3; =0+ 0,033:-40=0

16



20

10

-10

-20

-30

-40

bo.B 94

Py

Om

Pucynok 10 — IToreHunansHas quarpamma
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7 [loka3aTeJibCTBO HE3ABUCMMOCTH BbIOOPa HANIPaBJIEHU TOKOB M 00X0/10B

KOHTYypa

MeToa HeNOCPeACTBEHHOT 0 IpUuMeHeHusI 3ak0HOB Kupxroga

HpOI/IBBOHBHO BBI6epeM 1 0003HAYMM ITOJIOKHTEIBHBIE HarpaBJICHUA TOKOB

BETBEH, a TaK)Ke HApaBJICHUA 00X0/1a HE3aBUCUMBIX KOHTYPOB.

ens conepxut y=3 y3na u b=5 BeTBeil. HeobXxoauMo ornpeneanTs 5 TOKOB.

KonuuectBo ypaBHeHMil mo 1-my 3akony y—1=3—1=2. OcraneHble 3 ypaBHEHHUS

cocTaBiisieM 1o 2-my 3akoHy Kupxroda: b—(y—1)=5—-(3—-1)=3.

El
<_
Ly - R
' I L/
N4
A D R,
[3
4_

"’/77&\
i
N4

b

L,

—

I /1
S i

\/ /
R |

(o

PI/ICYHOK 11 — JIuneitnas OCIb ITOCTOSAHHOT'O TOKA C 0003HaYCHHBIMH TOKAMH

VYpaBueHnus o nepsomy 3akony Kupxroda:

-1, -1,+1,+15=0,
I, +1,-1,=0,

ITo 2-my 3akony Kupxroda
-LR - 1,R, =-FE,

LR+ R, =FE,,

LR, +1,R, - IR, =0.

HOI[CTaBI/IM YHMCJICHHBIC 3HAYCHUA

18

(y3efz a)
(y3er b)

(KOHmyp I )
(Konmyp I )

(konmyp III)



-1, -1,+1,+1;=0,
I +1,-1,=0,

-81, —151, =-50,

81, + 201 =48,

401, +151, — 2015 =0.

PemaeM cuctemy ypaBHEHUH METOJOM OOpAaTHOM MAaTpUIbl C IOMOIIbIO

Mathcad

-1 -1 0 1 1 0 2.152
1 0 1 -1 O 0 1.738
[=| -8 0 0 =I5 O -1 =50 | = 0.033
0 8 0 0 20 48 2.185
0 0 40 15 =20 0 1.705

Toxku BeTBEH

[, =2,152A,1,=1,738A,1,=0,033A,1,=2,185A, [, =1,705 A.

MeToa KOHTYPHBIX TOKOB

BribepeM u 0003HauMM HampaBIeHUS KOHTYPHBIX TOKOB Ij, I, 1.

PI/ICYHOK 12 — JIuneitHas IOCIIb IIOCTOAHHOI'O TOKA C 0003HAaYCHHLIMHM TOKaMH B

BCTBAX U KOHTYPHBIMU TOKaMHU

19



CocrapnisieM cucTeMy YpaBHEHUN OTHOCUTEIBHO KOHTYPHBIX TOKOB

I (R +Ry)—1I R, =-E
Ly (R +Rs)— 1y - Ry = E,
—I, R, — 1, R+ 1y -(Ry+R,+Rs)=0

IMOoACTABJIAACM YHUCJIOBBIC 3HAYCHU A

I, -(8+15) =1, -15=-50

I -(8+20)—1, -20=48
—1,-15—1,,-20+ 1, - (40 +15+20)=0
231, =151, =-50

281, —201,, =48

~151, =201, + 751, =0

Pemmm nosryuenHyro cucteMy ypaBHeHUH MetooM Kpamepa:

22 0 -15
A=l 0 28 —20|=32800,
-15 =20 75
50 0 -I5
A, =48 28 —20|=-70600,
0 -20 75
23 -50 -15
A, =|0 48 —20/=57000,
“15 0 75
23 0 -50
Ay =| 0 28 48[=1080,
~15 —20 0

OoIIpCACIACM KOHTYPHBIC TOKH:

20



A, _ 70600

][ = = — _2,152 A,
A 32800
=2 27909y g3g a,
A 32800
[, =2 1080 533 a,
A 32800

Toxku BeTBeM HaXxoaIHuM KakK aJIFC6paI/I‘ICCKy}O CyMMY IMPOTCKAOIIUX II0 BETBU

KOHTYPHBIX TOKOB

I =—1, =—(-2,152)=2,152 A,
I,=1,=1738 A,

Iy=1,,=0,033 A,

I, =—I, +1;; =—(-2,152)+0,033=2,185 A,
Is=1,; —1,;,=1,738-0,033=1,705 A.

HOHy‘{CHHBIe 3Ha4YCHHUA TOKOB COBIIaJar0OT CO 3HAYUYCHUAMU, HaﬁIleHHBIMPI

METOJIOM HETMOCPECTBEHHOTO MPUMEHEHUs 3aKkoHOB Kupxroda.

CocraBuM OataHC MOIIIHOCTEMN.

CYMMapHa}I MOITHOCTH UCTOYHUKOB

P.=EI+E]JI =50-2152+48-1,738=191,024 Br
CyMMapHasi MOIIHOCTb MOTpeOuTenei

Poy =I'R + LR, + R, + IR, + LR, =2,1527 -8+ 1,738 -8+ 0,033” - 40 +
+2,185% -15+1,705%* -20=191,011 Br.

B, zPHOTp, OamaHc MomrHocTel coOmomaercs. HeTtouHocTs 0OBSCHSETCS

OKPYIJIEHHUEM IPH pacyeTax.

21



IMoTeHnuaJabHas AUarpaMmma

[TocTpouM MOTEHIMANBHYIO IUArpaMMy JIJIsl CIIEIYIOLIEro KOHTYpa:

m

1

£
SR AN
N N

R
o
R3

]3
D m—
b [

c

Pucynok 13 — Cxema nienu aJi oCTpOEHUs MOTEHUMATBHON TUarpaMmbl

[IpumeM moTeHUMan TOYKUA ¢ PABHBIM HYIO, ¢~0, 1 BBIYACIUM MOTEHIUAIbI
OCTaJIbHBIX TOYEK KOHTYpA.

@, =¢.—1;R, =0-0,033-40=-1,32 B,

@, =¢, + 1R =-1,32+2,152-8=15,896 B,

o, =, —E =15,896 -50=-34,104 B,

o, =@, +E,=-34,104+48=13,896 B,

¢. =@, —1,R, =-0,735-1,738 -8 = 0.

[ToctpouM mnoTreHUMaNbHYIO auarpammy. Ilo ocu abcuucc OTKIIaabIBaeM
COIIPOTHBJIEHUS] KOHTYpa B TOM MOCJIEI0BATEIbHOCTH, B KOTOPOW NMPOU3BOIUM 00X0]1
KOHTYpa, IPUKJIaAbIBas CONMPOTUBIICHUS IPYT K APYTY, IO OCA OPANHAT — IIOTCHIUAJIBI

TOYCK C YYCTOM HX 3HAKA.

22
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8 Bapuantbl 3aJa4 N0 JMHEHHBIM LeNsIM IMOCTOSIHHOIO TOKAa /JIs

CaMOCTOATEC/ILHOI'O pCIICHUA Oﬁy‘lalOllll/IMHCﬂ

1.1 OnpenenuTh SKBUBAIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHNKA ITUTAHHUSA:

r

r

1.4 OnpenenuTh SKBUBAICHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUS:

r r

®;

1.2 Jlns1 3agaHHOM CXEMBI HAallUCaTh ypaBHEHUS
B 00I11€M BUJIE AJIS ONIPEICJIEHUS] TOKOB B
BETBAX, IpUMeHss 3aKkoHbl Kupxrogda:

L

Re

\
\ |
R4

R,

R3 R5 F{7

R

E4 E,

1.5 Jlins 3agaHHOM CXEMBI HaImrucaTh
ypaBHEHUS B O0IIEM BUJE JIs ONIPEACTICHUS
TOKOB B BETBSX, IPUMEHSS 3AKOHbI

Kupxrodda:
1 F— i
Rl R3 R4
7
GDE

E;

TN

N

1.3 Jlns 3agaHHOM CXEMBI HallUCaTh ypaBHEHUS
B 00I11€M BUJIE AJIS ONIPEICJIEHUS] TOKOB B
BETBAX, IPUMEHSS MeTOJ KOHTYPHBIX TOKOB:

:|R5

1.6 Jiis 3agaHHOM CXEMBI HaIKicaTh
ypaBHEHUS B O0IIEM BUE JIs ONIPEIeTICHUS
TOKOB B BETBSIX, IPUMEHSSI METOJ KOHTYPHBIX

TOKOB:

ORI,
. =
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1.7 OnpenenuTh SKBUBAICHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

r

o—1 |

L

r

1.10 Onpenenutsh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

O

1.8 [Inst 3agaHHOM CXE€MBbl HalKMcaTh YPaBHEHUS
B OGH.IGM BUIC JIAA ONIPCACIICHUA TOKOB B
BETBAX, NpUMeHsd 3akoHbl Kupxrogda:

E,4 E>

R4 Rs

R2 R4

L

Rs Re

1.11 JInst 3agaHHOM CXEMBI HaIKMCcaTh
ypaBHeHI/I}I B 06H_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI
Kupxrogpdga:

3
Rl R3 R4

e

GDEl

1.9 [Ins 3anaHHOM CXE€MBbI HalKCaTh YPAaBHEHUS
B OGH.IGM BUIC JIA OIIPCACIICHUA TOKOB B
BETBSX, IPUMEHSS MeTOJ KOHTYPHBIX TOKOB:

—
R; R> E;
R4
Iz
Rs R7
|
| I |

1.12 Jlnst 3agaHHOM CXEMBI HaIMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
L L
R, Rs
E,
i Rs
R
R, R,
[
I e I S
R
Ry °
E, Ro
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1.13 Onpenenuts CONPOTUBIIEHUE PE3UCTOPA,
KOTOPBIH HEOOXOMMO BKIIIOUUTH MapauIeIbHO
C pe3ucTopoM ¢ corpoTtuBiieHneM R=15 kOwm,
IIPU YCIOBUU YTOOBI SKBUBAJIEHTHOE
CONPOTHUBJICHUE BCE LIeNH cOCTOBIIIO010 KOM.

1.16 Onpenenutsh S3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

o—]

1.14 Jlnst 3agaHHOM CXEMBI HaIKMCaTh
ypaBHeHI/I}I B 06H_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMECHSST 3aKOHbI
Kupxrogdga:

2
(] JE:

1.17 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B 06H_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMECHSISI 3aKOHbI
Kupxrogdga:

R:

Eq

1.15 Jlnst 3agaHHOM CXEMBI HaIMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX
TOKOB:

1.18 Jlist 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX
TOKOB:

R4
R; R3
R
E: £ Re
Rs
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1.19 Onpenenutsh 3KBUBAJICEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHNKA ITUTAHHUSA:

7,

1.22 Onpenenutb S3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

—
r r r
2r 2r
r r
1 —
1% | I | | I |

—

]

1.20 151 3a1aHHOM CXEMBI HAIUCaTh
ypaBHEHUS B O0IIEM BUJE JIs ONIPEICTICHUS
TOKOB B BETBSIX, IPUMEHSISI 3AKOHBI

Kupxrodda:
R R; Es
: =
: =
Rs R«
R5 RG
;i ]

1.23 JIns 3a1aHHOM CXEMBI HAIlUCaTh
ypaBHEHUS B O0IIEM BUJE I ONIPEIeTICHUS
TOKOB B BETBSIX, IPUMEHSISI 3aKOHBI

Kupxrodda:

El R4 R2
R5 R3
R; E;
Rs E;
1
¢ ’

1.21 Jlnst 3agaHHOM CXEMBI HalMcaTh
YpaBHEHHUS B 00IIIEM BUC ISl ONIPEICICHUS
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

R;

1.24 Jlnst 3agaHHOM CXEMBI HalMCaTh
YpaBHEHHUS B 001IIEM BUC TSI ONIPEICICHUS
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
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1.25 Onpenenutb SKBUBAJIEHTHOE
COHpOTI/IBJ'IeHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHNKA ITUTAHHUSA:

% L I
r
r r
r r
r
% | I |

1.28 Onpenenutsh S3KBUBAJICHTHOE
COHpOTI/IBJ'IeHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

o | IS

r

2r 2r

;I—
r
r
L

7

1.26 Jlnst 3agaHHOM CXEMBI HaIMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
L T
R
R3
w[] ||
E1

1.29 Jlnst 3agaHHOM CXEMBI HaIKMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
—1 VAN
L N\
Rl E1
Rs3
I
EZ Rz
e —1
& I
R4
 —
L

1.27 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

R2
I

E
E, 2

R

R4

Rs

1.30 JIist 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

Es

Rs3
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1.34 Onpenenutsh S3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

1.31 Onpenenutb 3KBUBAJICEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

%)

@ — —

| I | | I |
r r
r

2r °
o
| |
1.35 Jlns 3agaHHOM CXEMBI HaIIKucaTh

1.32 Jlnsg 3agaHHOM CXEMBI HaIIKiCcaTh
ypaBHEHUS B O0IIEM BUJE JIs ONIPEACTICHUS
TOKOB B BETBSIX, IPUMEHSISI 3aKOHBI

Kupxrodda:

ypaBHEHUS B O0IIEM BUJE JIs ONIPEACTICHUS
TOKOB B BETBSIX, IPUMEHSIS 3aKOHbI

Kupxrodda:
Es

=

R

R4 Rs

1.33 Jlnsg 3agaHHOM CXEMBI HaIIKiCcaTh
YpaBHECHHS B 00IIEM BHUJIC JUTS ONIPE/ICIICHHUS
TOKOB B BETBSIX, IPUMEHSS METO] KOHTYPHBIX

TOKOB:
E1 RZ
R1 R3
E, R4
Rs
R5 R7

1.36 Jlnsg 3agaHHOM CXEMBI HaIIKMCaTh
YpaBHECHHS B 00IIIEM BUJIC JUTS ONIPEICIICHHUS
TOKOB B BETBSIX, IPUMEHSS METO] KOHTYPHBIX

TOKOB:

—|:I—'(—|:I—
Rz R3
R4
S '
RS R5
E1 EZ
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1.37 Onpenenutsb 3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

2 | IS | I |
r r
2r 2r 2r
2r
@ | I

1.40 Onpenenutsh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

1.38 Jlist 3agaHHOM CXEMBI HalrcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

El R4 RZ

R5 R3
R: E>

1.41 Jlnst 3agaHHOM CXEMBI HaIMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogpdga:

—
| I
Rs3
R: R
2 Ra
J
E; Rs Y
E
Rs ®e:
—
hd | I |

1.39 Jlnst 3agaHHOM CXEMBI HaIKMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI

TOKOB:

TOKOB B BCTBAX, IPUMCHAA METOA KOHTYPHBIX

1.42 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
— —
L L
R: R4
R
Rs3

GDEl E; Es Rs
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1.43 Onpenenutb S3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

1.46 Onpenenutsh YKBUBAJICHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

—

1.44 JInst 3agaHHOM CXEMBI HaIMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
/AN 1 TN
N L N
Eq Rs E;

1.47 Jlnst 3agaHHOM CXEMBI HaIMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

1 1
I I

Rz R3

R1
] ]

& E,
JEN)
N

1.45 Jlnst 3agaHHOM CXEMBI HaIMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI

TOKOB B BE€TBIX, HpI/IMeHﬂﬂ METOoa KOHTyprIX
E;

TOKOB:
- VN
U
R1 R2 R4
Rs3
E: Rs Rs

R7

1.48 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

31



1.49 Onpenenuth SKBUBAJICHTHOE
COMPOTHUBIICHUE LIETI OTHOCUTEIIBHO
BBIXOJIHBIX 32KUMOB UCTOYHHKA TTUTAHUS TIPH
R4=Rs5=r1r,Ri=R2=R3=Rs=2r:

2 L T
Rz
NIl
Rs
% L

1.52 Onpenenutsh 3KBUBAJIEHTHOE
COMPOTHUBIICHUE LIETI OTHOCUTEIIBHO
BBIXOJIHBIX 32KUMOB UCTOYHHKA TTUTAHUS TIPH
Rs=Rs=r1, Ri=R2=R3=Rg=R7=2r:

R; R R3
R5 R6 |::| R4
Rz
@ L T

1.50 JInst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrodda: R

Ex
R4
[ L
| I |
Rs
Rs3
Rz EZ

1.53 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogpdga:

R4

E;

Rs Es

1.51 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

1.54 Jlnst 3agaHHOM CXEMBI HallMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

32



1.58 Onpenenutsb SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

1.55 Onpenenutb 3KBUBAJIEHTHOE
COMPOTHUBIICHUE LIETI OTHOCUTEIIBHO
BBIXOJIHBIX 32KUMOB UCTOYHHKA TTUTAHUS TIPH
Ri=R;=Rs=R¢=r1r, R3=Rs4=R;=2r:

r r
07
’ Rl ’ R3 r
Q@
| |
R; r
R4 r
Rs r
R7 R5 O
2 L

1.59 Jlnst 3agaHnHOM CXEMBI HaIKMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

1.56 Jlnst 3agaHHOM CXEMBI HaIKMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga: Kupxrogpdga:
L *
R4 Rl R3
Rs
R:
R E
Rs GD Ex ) ’
Rs RZ R2
Ex
R P R
L g hd | I

1.60 JIist 3agaHHOM CXEMBI HalKMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

1.57 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB: TOKOB:
D o TN
N N
E1 EZ
SN
E
3 R5
| —
b | I |
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1.64 Onpenenutsh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

1.61 Onpenenutsh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

o A o

1.65 Jlnst 3agaHHOM CXEMBI HalKMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

1.62 Jlnst 3agaHHOM CXEMBI HaIKMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga: Kupxrogpdga:
{1 L
R> Rs Ra I | — |
R: R4
R E
1 2 E, Ez E;
JIal
R6 Rz
Eq Rz Rs Rs

1.66 Jlist 3agaHHOM CXEMBI HaIKMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

1.63 Jlnst 3agaHHOM CXEMBI HaIMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB: TOKOB:
1 o
L |
R
1 R5 El R3 Rz
| | .
GD’-‘H ) R Y
Rs R2 R: E;
Rs
E; —
¢ L |
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1.67 Onpenenutsh S3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:
1

% | |
r r

1.70 Onpenenutsh S3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

%
|
r

1.68 Jlist 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

R
NI

o[) o0

1.71 Jlnst 3agaHHOM CXEMBI HaIMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
. | —
L T
R3
R1 RZ
R4 Rs
Rs
| —
o | IS

1.69 Jlnst 3agaHHOM CXEMBI HaIMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

JEN) 1
NG | I
Ey Rs3
R4 R
Jr 7 w]
E>
R1 R7
1 1
L T L T

1.72 Jlnst 3agaHHOM CXEMBI HalMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
JEN)
N
R4 E>
R1 |: RZ
Es
R
5 R,
E; —
Rs R7
1 1
L L
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1.73 Onpenenutsb 3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

%) 1 1
| IS | IS
r r
r
r
%)
| I

1.76 Onpenenutsh S3KBUBAJICHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

2 L :|_
r r
r r
r
r
%]
L

1.74 Jlnst 3agaHHOM CXEMBI HaIMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

R;: R4
R3
R

GDE E, Rs

1.77 Jlnst 3agaHHOM CXEMBI HalMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogpdga:

1 JAN)
I >
R: E,

Rz R3
R4
R5 R6
| — 1
| | L |

1.75 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI

TOKOB:

1 ] E;

L L
g v
R4

M1 e Rs

L | ]

R1 R3

El Rz

TOKOB B BCTBAX, IPUMCHAA METOA KOHTYPHBIX

1.78 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
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1.79 Onpenenutsh 3KBUBAJICHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

%) 1 1
| | S|
r r
r r
%) 1 1
| I | | S |

1.82 Onpenenutsb S3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

o— = == e
r r r
Al il
r
@ L

1.80 JIist 3agaHHOM CXEMBI HaIMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

] 1

L L 1
R5 R3

E>
R:
I S [l 5@

Eq

1.83 Jlist 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
—L_1 | L F—
Rz R3 Ra
Jo a® e ]
Rs R7
| I

1.81 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

Rz R3

R4

Rs Rs

E1 EZ

1.84 Jlnst 3agaHHOM CXEMBI HaIKMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

R: R R;

E:
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1.85 Onpenenutsh 3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

1.88 Onpenenutsh S3KBUBAJTIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

1.86 Jlist 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
R1 R
R R4
E; E>
Rs
| —
| I |

1.89 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B 06H_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI
Kupxrogpdga:

R3
Rs

D £

R:

RZ R7

DE

1.87 Jlnst 3agaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX
TOKOB:

—

Ex

1
L

R3

R4

DEz
R
1

|

1.90 JInst 3agaHHOM CXEMBI HaIKMcaTh

ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX
TOKOB:

I B~ e,
R: E, Rs
Rs3 R4
de, \/ . =@
1 1
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1.91 Onpenenutsh 3KBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHNKA ITUTAHHUSA:

2r

2r

1.94 Onpenenutsh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

1.92 Jlnst 3agaHHOM CXEMBI HaIKMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
1
1 L T
R
R, R °
Ez R3 E3
b
E, R4

[P T
O/ -

1.95 Jlnst 3agaHHOM CXEMBI HaIKMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
1

L

Rs
Rl R4
E
o

E1 RZ
Es
JEN)
N

1.93 Jlnst 3agaHHOM CXEMBI HalKMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

R3
E;

1.96 Jlns 3aganHOM CXEMBI HaIKMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

@ &

Lot

E @

||

Rs
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1.97 Onpenenutsh 3KBUBAJIEHTHOE
COHpOTI/IBJ'IeHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHMOB:

o — —
L L |
r r
|| ]
2r
% L

1.100 OnpenenuTh SKBUBAJIEHTHOE
COHpOTI/IBJ'IeHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

Z | I |
r
%) r
—
| I |

1.98 Jlnst 3agaHHOM CXEMBI HaIKMCcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
TR R
Rs
Es
GD Ex E ®

1.101 Jlmst 3amaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
Rs3
E;
o]
E Rs
Rs

1.99 Jlns 3aganHOM CXEMBI HaIKMCaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

1.102 Jlist 3amaHHOM CXEMBI HalmMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
Rs
Ex
R4
Rl EZ R2
-
E3 R3
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1.103 Yemy paBHO KBUBAJIEHTHOE
COIIPOTUBIIEHUE U3 JAECATU NIOCIEA0BATENBHO
COETMHEHHBIX PE3UCTOPOB €CIIU
COIIPOTHBIIEHUE KAKIOT0 U3 HUX OOJIbINE HA
100 Om npeapiayniero, a CONpOTUBICHUE
nepsoro 1 kOm? Hailtu HanpspkeHHe Ha ISITOM
pe3ucTope, ecii HanpshKeHne nutanus 15 B.

1.106 OnpenenuTh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHHUSA:

1.104 JInst 3amaHHOM CXEMBI HalmMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:
Rs
Ex
R
R: ! E2R2
S
E3 R3

1.107 Jlist 3amaHHOM CXEMBI HalmMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogpdga:

Ex

Rs3
E;

1.105 Jlist 3amaHHOM CXEMBI Hal1caTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
o B e B S
R;: R> Rs
Rs R4
®e “YFE e

1.108 Jlist 3amaHHOM CXEMBI HalmMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
E; R,
R3 R4
R: E,
Rs
1
o | IS
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1.109 OnpenenuTh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

— 1

° I

1.112 OnpenenuTh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

—

e H e S

1.110 Jlixst 3amaHHOM CXEMBI HalIKcaTh
ypaBHEHUS B O0IIEM BUJE JIs ONIPEACTICHUS
TOKOB B BETBSIX, IPUMEHSISI 3aKOHBI

Kupxrodda:

1.113 Jlius 3amaHHOM CXEMBI HaIKcaTh
ypaBHEHUS B O0IIEM BUJE JIs ONIPEAeTICHUS
TOKOB B BETBSIX, IPUMEHSISI 3aKOHBI

Kupxrodda:

1
i 4 | I |

Rz R3

R R g,

(is E;
Ey
Rs Rs
3

1.111 Jlyst 3a1aHHOM CXEeMBbI HAITUCATh
ypaBHEHUS B O0IIEM BUJE JIs ONIPEACTICHUS
TOKOB B BETBSIX, IPUMEHSSI METOJ KOHTYPHBIX
TOKOB:

1.114 Jlns 3amaHHOM CXEMBI HaIIKcaTh

ypaBHEHUS B O0IIEM BUJE I ONIPEIeTICHUS
TOKOB B BETBSIX, IPUMEHSISI METOJ KOHTYPHBIX
TOKOB:

42



1.115 Onpenenuth SKBUBAJIEHTHOE
COHpOTI/IBJ'IeHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHNKA ITUTAHHUSA:

]
|
r r
r
r r
r
O

1.118 OnpenenuTh SKBUBAJIEHTHOE
conporusieHue uenu npu R3 =Rs =Re =T,
Ri=Ry=Rs4=3r

| e | | —
Rz R;3 R4

Rs

—

L
Rs

Ri
5

1.116 Jlnst 3amaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

R;

Eq

1.119 Jlns 3amaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogda:

E @

=

1.117 Jliust 3amaHHOM CXEMBI HalmrcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

1.120 Jlist 3amaHHOM CXEMBI Halm1McaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:
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1.121 OnpenenuTh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KUMOB UCTOYHHKA ITUTAHHUSA:

1% ] 1
L1 | I
r r
r r
%) 1 1
L | I

1.124 OnpenenuTh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie IICIIN OTHOCUTCIIBHO
BBIXOJHBIX 32)KHUMOB UCTOYHHKA ITUTAHUSA:

1.122 JInst 3agaHHOM CXEMBI HalmrMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

R2 RG

R4

Kupxrogdga:
Rs
Ri g
R4
Rl EZ R2
S
E3 R3

1.125 Jlnst 3amaHHOM CXEMBI HalmMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

1.123 Jlist 3amaHHOM CXEMBI Halm1McaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI

TOKOB:

TOKOB B BCTBAX, IPUMCHAA METOA KOHTYPHBIX

1.126 Jlist 3amaHHOM CXEMBI HalmMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSIX, IPUMCHSSI METOA KOHTYPHBIX

TOKOB:

—

R4

2O
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1.127 OnpenenuTh SKBUBAJIECHTHOE
COHpOTI/IBHGHI/Ie ey, €ClIn COHpOTI/IBHGHI/IH

KaXXJIOTO U3 PE3UCTOPOB PaBHBI I

1.130 OnpenenuTh SKBUBAJIEHTHOE
COHpOTI/IBHGHI/Ie ey, €ClIn COHpOTI/IBHGHI/IH
Ka)XJIOTO U3 PE3UCTOPOB PABHBI T

R:
Rz

2l

Es

1.128 Jlist 3amaHHOM CXEMBI Halm1caTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBSX, IPUMCHSISI 3aKOHbI

Kupxrogdga:

1
| I |
R4

Jo = >e 6@
R; E:
 — /PR

1.131 Jlnst 3amaHHOM CXEMBI HalMcaTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI
TOKOB B BETBAX, IPUMCHSISI 3aKOHbI

Kupxrogpdga:

o —
L
R
E; Re
R3 R4
R:
E;
Rs
—
¢ L

1.129 Jlnst 3amaHHOM CXEMBI Halm1caTh

1.132 Jlnst 3amaHHOM CXEMBI Halm1caTh
ypaBHeHI/I}I B OGH_IGM BUAC OJIA onpez[eneHmI

YpaBHCHUSA B OGH.IGM BUIC JIAA ONTPCACIICHUA
TOKOB B BCTBAX, IPUMCHAA METOA KOHTYPHBIX

TOKOB:
] 1
| L I
R4 R5
E, Rs Ex

JINNS I Zantl

TOKOB B BCTBAX, IPUMCHAA METOA KOHTYPHBIX

TOKOB:
S
E3 R3
| |
R: R Rs R,
|~
E; E;
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Bonpocs! 1151 caMOKOHTPOJISA

1. 3akoHbl DneKTpoTexHuKu (3akoH OMa; 1-it 3akon Kupxrodga; 2-it 3akon
Kupxroda).

2. Mertoapl pacuera 3JIEKTPUYECKUX LETIEH.

3 [IpuHIMIT KOMITEHCALUH TOKA.

4.  IlpuHUUII KOMIIEHCALIMY HAPSKECHHUS.

5 [IprHIMD Cynepno3uLny.

6 OCHOBHBIE TEPMHUHBI U ONPEICIICHMS], IPUMEHSEMBIE B DJIEKTPOTEXHUKE.

7. 3J’ICKTpI/I‘-IeCKa$I Oc1ib, OCHOBHBIC KOMIIOHCHTBI BHCKTqueCKOﬁ O CIIN.

Tonosornyeckre XxapakKTEPUCTUKH DIICKTPUIECKON LIETIH.

8. 3aKOH 2JICKTPOMArHUTHOM UHAYKIIHH.
9. Knaccudukanus u OCHOBHBIE XapaKTEPUCTHUKU IIICKTPOTEXHUYECCKUX
MaTepuasoB.

10. Anroput™m pacdeTa SJIEKTPUUYECKOM LENU METOAOM SKBHUBAJECHTHBIX
npeoOpa30BaHUM.

11. Anroputm pacyera 3JEKTPUUYECKON LEMH METOIOM HEMOCPEICTBEHHOIO
npuMeHeHus 3aKkoHoB Kupxroda.

12. AnroputMm pacuera JIEKTPUUYECKOU IEMU METOAOM KOHTYPHBIX TOKOB.

13.  Anroputm pacdeTa 3JIEKTPUYECKON LETH METOJIOM HAJIOKEHHUS.

14.  Anroputm pacueTa 3JIEKTPUUYECKON LIETH METOJIOM JIBYX Y3JIOB.

15. AnroputM pacuera 3JIEKTPUYECKOM IENd METOJOM SKBUBAJIICHTHOTO
reHeparopa.

16. bamanc MOIIHOCTH AIEKTPUYECKOM IIETIH.

17. IlocTpoeHue NOTEHIIMAIBbHOW THarpaMMBl.

18. Tloctpoenue rpada IESKTPUUCCKOM IIEIIH.
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