AneKTpoTexXHUKa
domawHaa pabota Ne 1
OOpa3zeLl BbINOJIHEHUSA

3apaHue

Howmep BapnanTa COOTBETCTBYET
JIBYM TIOCIIETHUM ItudpaM HOMepa
CTYJIEHYECKOro Ouiera

1. Onpenenuth TOKH BO BCEX BETBSIX METOJIOM HENOCPEICTBEHHOIO TPUMEHEHHUS
3akoHOB Kupxroda.
JIJ1s1 IpOBEPKHU MOIYYEHHBIX TOKOB COCTABUTH OaIaHC MOIIHOCTEH.

2. OnpenenauTb TOKM BO BCEX BETBAX METOJ0M KOHTYPHBIX TOKOB.

3. OnpenenauTb TOKM BO BCEX BETBAX METOJOM Y3JIOBBIX IOTEHIIUAJIOB.

4. Pe3ynbrarhl pacu€ToB MMyHKTOB 1, 2 1 3 cBecTH B TAOIUILY:

MeTton 1 I2 I3 Is Is le

Kupxrod

M.K.T.

M.Y.I.

5. Onpenenuts Tok I1 METOIOM SKBUBAJICHTHOTO T€HEPATOPA.
6. HauepTuTh moTeHIMAIBHYIO IUarpamMmy JUisi JIOOOTO 3aMKHYTOTO KOHTYpa,
BKJIFOUaromero ooe DJ1C

b
"D oD o0
AT Y, |
R1] 4 B4 | [R5 15 E5 DR3
e M A D O e, N800 W
Y -,
133
— R
—_—
R6 é/ 16
3ameuanue: oOmee yciaoBue M OOWMKA puUCYHOK B Bam oT4ér BCTaBIATH
HeoO0s13aTeIbHO!

B oruyére nomkHbl OBITH PUCYHOK U JaHHBIE, COOTBETCTBYIOIIHE
Bamemy Bapuanry.
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1. OITPEAEJINTH TOKHA BO BCEX BETBAX METOAOM
HEITIOCPEJACTBEHHOI'O ITPUMEHEHUSA 3AKOHOB
KHUPXT'O®DA.

COCTABUTH BAJIAHC MOIIIHOCTEH

1.1. OnpepeauTr TOKM BO BCeX BeTBAX MeETOAOM HENMOCPEICTBEHHOIO
npumMeHeHus 3akoHoB Kupxroga
OtMeTuM Jy1st yaoOCTBa JBE NOMOTHUTEIbHBIE TOYKHA: M U N (CM. puc. 1) B BETBsIX,
coaepxkanux ucrounuku I/C.

IToncunrtaem kommuecTBO BeTBel: ba, bd, bc, amd, dc, anc — wuroro 6
BeTBel. [lOCKOJIBKY B ILIemM OTCYTCTBYIOT MCTOYHMKH TOKOB, BCETO HMeEETCS 6
HEU3BECTHBIX TOKOB BeTBel: 11, ..., 16. CiemoBaTenbHO, HEOOXOJIMMO COCTaBHTH

CHUCTEMY 6 ypaBHEHMH Il 6 HEU3BECTHBIX TOKOB.

Pacuér xonndectBa ypaBHeHuii 1o 1-my 3akony Kupxroda: B nienu umeercs 4
y3ma (a, b, c, d), ciemoBaTeiabHO, MaKCHMMaJIbHOE KOJMYECTBO HE3aBUCHUMBIX
ypaBHeHu# 1o 1-my 3axkony Kupxroda cocrasmnsier 4 - 1 = 3. CoctaBum 3 ypaBHEHHUS
no 1-my 3akony Kupxroda.

Pacuér xonmuectBa ypaBHeHHH 1m0 2-My 3akoHy Kupxroda: mockoJibKy BCETro
HY>KHO COCTaBUTb 6 ypaBHEHUI, U3 KOTOPBIX 3 ypaBHEHHUS OYAyT COCTaBJICHHI IO 1-My
3akoHy Kwupxroda, cremoBarensHo, mo 2-my 3akoHy Kwupxroda nHeobxommmo
COCTaBUTH 6 - 3 = 3 ypaBHEHHUSI.

Cocrapnenue ypaBHeHui 1o 1-my 3akony Kupxroda:

CoctaBuM ypaBHEHUs IS Y3JIOB a, b, c. 1-biif 3akoH Kupxroda Bo3bMéEM B
dbopmynupoBke: «AnredOpandeckas CcyMma TOKOB y3Jla paBHa HyIO». 3a
MOJIOKHUTEIPHOE HAMpaBlIeHWE TOKOB BhIOEPEM HAIMpaBIIEHHWE «K Y3JIy», TO €CTh B
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ypaBHeHuU 1o 1-My 3akoHy Kupxroda «Brekarommue» B y3el TOKUA Oynem OpaTh co
3HAKOM «1», a «BBITEKAIOLIUEY» U3 Y3JIa — CO 3HAKOM «—»:

yzema:—11-14—-16=0

yzenb: +11+12+13=0

yzencC:—13+15+16=0

CocTraBieHue ypaBHeHUH o 2-My 3akoHy Kupxroda:

CocTaBuM ypaBHEHHs [JIsl MPOCTEUIIUX KOHTYpOB. 2-blif 3akoH Kupxroda
BO3bMEM B (hOpMYIIUPOBKE: «Anredpandeckas CymMMa HanpsHDKEHUN Ha dJIeMeHTax
(B maHHOM cCiIy4ae — Ha COMPOTHBIIECHUSAX) KOHTypa paBHA alreOpandecKoin
cymme DJIC». 3a monoXUTENbHOE HampaBieHHEe 00X0Ja KOHTypa BbIOepeM
HaIpaBJICHUE «I10 YaCOBOM CTPEIIKEM:

kouTyp abdma:  + I1°R1 —12°R2 — [4*R4 = - E4

koHTyp dbcd: + 12¢R2 —13*R3 —I5°R5 =10

koutyp amdcna: + I4¢R4 + [5°R5 — 16°R6 =+ E4 - E6

Taxum o6pazom, nomyyaem cucremy 6 ypaBHEHUN ¢ 6 HEM3BECTHBIMU:
(—I1—14—-16=0
+I11+12+13=0
—13+I5+16=0
+I1R1 — I2R2 — [4R4 = —E4
+12R2 — I3R3 —I5R5=0

\+14R4 + ISR5 — I6R6 = +E4 — E6
HonyquHa;I CUCTECMa pemaeTc;I JIIO6BIM yIIO6HI>IM METOJO0M. C yqéTOM, qTO B

cucTeMe 6 HeM3BeCTHEIX. PereHns oObIYHBIMU MCTOJaMH BCCbMa pr,[[OéMKO,
MMO9TOMY PECKOMCHAYCTCA NCIIOJIb30BATh CHCTCMbI KOMHBIOTepHOﬁ MaTEMAaTHUKH.

A

Jlnst ynoOcTBa pacyéTa MOKHO MPEICTABUTh CUCTEMY B MATPUYHOM BHJIE, A €€
pELIeHNE HANTH Yepe3 MaTPUYHbIE ONEPaLlUu:

(R)Y() = (E).

[locne noaCcTaHOBKY 3HAYEHUM, ITOJTYYHM:

-1 0 0O -1 0 -1 11 0
1 1 1 0 0 0 12 0
0 0 -1 0 1 1 13 0
94 -72 0 -1 O 0 14 —28

\O 72 =36 0 -—12 O/\IS/ \ 0 /
0 0 0 1 12 =72/ N6 28 —11

[locne pemeHuss JaHHOM CUCTEMBI, ITOIYYHM CIIEYIOIINE 3HAYEHNS TOKOB:

11 =-0,214;
12 =0,1038;
13 =0,1103;
14 =0,396;
15=0,292;
16 =-0,1819



1.2. CocTaBUTH 0aJIAaHC MOIIIHOCTEHM.
VYpaBHenue 6aanca MOITHOCTEH JUTsl IIETIH IIOCTOSTHHOTO TOKA UMEET BUJ;

Z RnI-er == Z iIkEk
n k

B neBoli yactu ypaBHEHHMsI CTOMT airedOpandeckass cyMMa BCEX MOILIHOCTEH,
KOTOpBIE MOTPEOJIAETCS PE3UCTUBHBIMU JJIEMEHTAMH, B NPaBOM YacTU CTOUT
MOIIIHOCTb, KOTOPYIO Jat0T Bce ncTouHuKU D/IC nenw.

B neBoil uacTu BCe MOIIHOCTH IMOJIOKUTEIbHBIE, T.K. MOTpedisiemas
PE3UCTUBHBIM 3JIEMEHTOM MOIIHOCTh HE 3aBUCUT OT HaIlpaBJIEHHUsA ToKa (TOK B
BBIPQXCHUM BO3BEAEH BO BTOPY CTENEHb). 3HAK IPaBOM 4YacTH ONpENeIIseTcs
COOTHOIlIEHHEM HampaBieHuil Toka u JO/JIC — eciu Hanpasnenus Toka u I/C
COBIAJIAIOT, TO CTaBUTCS 3HAK «+1», €CIIM HE COBMAJNAIOT, TO «—» (B 3TOM cCilydae
TrOBOpSAT 00 «aKTHBHOM Harpy3ke», B KadecTBe INpUMeEpa MOKHO MPHUBECTU
aKKyMYJIITOpP BO BpEeMsI 3apsIK1).

Jnia uenu puc. 1 ypaBHeHue O6anaHca MOIITHOCTEH UMEET BUJL:

RiIZ + RyIZ + RyIZ + RyIZ + RslZ + Rel2 = ILE, + I,E,

[TomcTaBUB YMCIIOBBIC 3HAYEHUS U IPOBEIS BHIYUCICHUS, TIOTYIHM:

94 x (—0,214)% + 72 % 0,1038% + 36 = 0,11032 +
+1%0,396% + 12 % 0,292% + 72 * (—0,1819)? =
= 0,396 * 28 + (—0,1819) = 11
9,09 =9,09

bananc comeéncs!

2. OTPEAEJIMTH TOKH BO BCEX BETBAX METOJAOM
KOHTYPHbBIX TOKOB

[To merony koHTYpHBIX TOKOB (MKT) cHavyasia Hy’>KHO HaliTU KOHTYpPHBIE TOKH
(I11, I3, I33 Ha puc. 1), a 3aTeM yXKe 10 HUM PACCUUTATh TOKH B BETBSIX.

Cucremy ypaBHEHUW JI1 KOHTYPHBIX TOKOB OyleM cCpa3y COCTaBlsATb B
MaTpUYHOM BHJIE.

VYpaBHeHnue B MaTpuyHOl (popme umeeT BU/I:

ril  —r12 - —riIN\ /I Ey
—r21 122 L \ _ [ E2
—rN1 —rN2 - rNN / \lyy Exn
3nech: [lii — CyMMa CONMPOTHUBIICHHUM 1-TO KOHTYpa,;
lj — cyMMma OOIIMX CONPOTUBIIEHUH 1-TO U J-TO KOHTYPOB;

lkk — ICKOMBIH (HEU3BECTHBIN) KOHTYPHBIN TOK K-T0 KOHTYpa;
Enn — anreOpanueckas (c yuétom HanpasieHus ooxona) cymma IJC n-ro
KOHTYpa.



[IpuMeHUTENBHO K paccMaTpUBaeMOM 1IeNH Ha puc. | ypaBHeHUe OyAeT UMETh
CJICIYFOILIUMN BUL:

R1+ R2+ R4 —R2 —R4 I, —E4
( —R?2 R2 + R3 + R5 —R5 )(122> = ( 0 )
—R4 —R5 R4 + R5 + R6/ \I33 E4 — E6

Pewenne 3Toro ypaBHeHus (CUCTEMbI YPaBHEHU) METOIOM ONPEIETUTENICH:
I, = ﬁ'122 = &'133 = E
A A A
re A — IrIaBHBIM ONPEAEIUTENb MAaTPHLIBL;
Aj— onpenenuTenab MaTpHIlbl, B KOTOPOH j-bIif CTONOEN 3aMEHEH Ha
CTOJ0€L, CTOSALINI B IPaBOM YaCTH ypaBHEHUS.

Toku B BETBSIX paCCUUTHIBAIOTCS KaK ajdredpanyeckas cyMmMa KOHTYPHBIX TOKOB,
3aMBIKAIOLIMXCS YEPE3 TaHHYIO BeTBb. ISl yIpoLeHus: pacuéra U eAMHO00pas3us C
pacy€ToM MO METOJY HEMOCPEACTBEHHOrO MpUMEHEHUs 3akoHOB Kupxroda, 3Hak
KOHTYPHOI0 TOKa oONpeaeJsieM OTHOCHUTEJIbLHO paHee 3aJaHHOI0 YCJIO0BHO-
MOJIOKUTEJILHOT0 HANIPABJIEHHUS TOKA B BETBH (C TOUKU 3pEHUS METO/IA B ’TOM HET
HEO0OXOJAMMOCTH, HO MO3BOJIUT HAM YIIPOCTUTh aHAJIN3 PE3YJILTATOB).

CBS3b MEXIy TOKAMH B BETBAX U KOHTYPHBIMH TOKAMH:
I =Ly = =y + DIz = —Ipp; Iy = =11 + 133515 = =y + 13351 = —I33.
[TocTaBss YUCIIOBBIE 3HAYCHHUS, TOJTyYHM YPABHEHHE:

167 =72 -1\ /I11 —28
(—72 120 —12> (IZZ) = ( 0 >
-1 -12 85 133 17

3HaYEHUS ONPENCTUTEIICH:
A1 =—264840;
A, =—136404,
A 3 =225000;
A =1236864
3HaueHUsI KOHTYPHBIX TOKOB:
|11 =— 0,214,
| 2> =-0,1103;
l33=0,1819
3HaueHUs TOKOB B BETBSIX:
11 =-0,214;
12 =0,1038;
13=0,1103;
14 = 0,396;
15 =0,292;
16 =-0,1819
[TockonbKy UCXOIHBIC BeTMYUHBI (conpotuBicHus U DJ]C) ObuM 3a7aHbI B
OoCHOBHBIX enuHuLax (Om u B), To 1 pe3ynbTar (TOKM) TaKkKe MOTyYEHbI B
OCHOBHBIX eluHHIIaX (A).



3. OHPEJAEJIUTHh TOKHA BO BCEX BETBAX METOJ1OM
¥Y3J0BbIX IOTEHIIUAJIOB.

[Io wmeromy y3noBeix mnoreHuuasnoB (MVYII) cHauana HYXHO HalTH
MOTCHIMABI y37I0B 1ienu (ga, ¢b, ¢oc, ¢d Ha puc. 1), a 3areM yxke MO0 HUM
paccuuTaTh TOKH B BETBSX.

Cucremy ypaBHEHUH ISl y3J0BBIX MOTEHIIMAIOB OyAeM Cpa3y COCTaBIAThH
B MaTPpU4YHOM BHJIE.

VYpaBHeHne B MaTpUuHOM (popmMe UMeeT BU:

gl1  —g12 - —gIN el >1
-g21 g22 .- : 2\ | 22
—-gN1 —gN2 - gNN N XN

3n1ech:
gii — cyMMa IIPOBOJIMMOCTEH BETBEH 1-TO y371a;
gij — cyMMa IpOBOJAUMOCTEN BETBEH, COETUHSIONIMX 1-bIH U J-BIN Y3JIBI;
(N — UICKOMBII (HEM3BECTHBIN) MOTEeHIIUAN k-T0 y371a (MpUHUMAEM, U4TO Y3€Il «a»
uMmeet Homep 1, yzen «b» —HoMep 2 U T.1.);
YN — anreOpanueckas CymMma Mo BCEM aKTHUBHBIM BeTBsiM N-TO y3lia BEIUYUH
E/R (E — anrebpandeckas cymma D/1C BeTBH, R — conpoTHBIICHHE BETBH)
s BerBert ¢ DJIC, wiu I, (1, — ucrounuk toka BerBu). Ecnmu E wmn I,
HarpaBjieHbl K Y31y, COOTBETCTBYIOIEE claraemMoe B Xy Oepércs co
3HAKOM «+».
HyHO MOMHHTB, YTO Pa3MEPHOCTh MATPUILIBI HA 1 MEHBIIE KOJINYECTBA Y3JIOB
B 1ienu. B Haiem ciydae y3ioB 4 (a, b, ¢, d), 3HauuT pa3sMepHOCTh MaTPUIlbI 3X3.
VYpoBeHb oTcuéra noTeHma€a Bpiloupaercs: npou3BoiabHO. [IpuMemM noreHunan
touku d 3a HOJb: d = 0. OcTanoch HANTH 3 HEM3BECTHBIX MOTEHIMANA: (Ga, (b, cC.
[IpuMEHHUTENBHO K pacCMATPUBAEMOM IIEMHU HA pUC. | ypaBHEHHE MO METOIY
KOHTYPHBIX TOKOB Oy/I€T UMETh CIEIYIOIINI BU:

1 1 1 1 1
— —+— S —— E4 E6
R1 ' R4 ' R6 R1 R6 oa =
1 1 1 1 1 R4 R6
S — —+— - @b | = 0
R1 R1 ' R2 ' R3 R3 oc E6
1 1 1 1 1 —
R6 R3 %3 &5 T Re

Pemuienue 3Toro ypaBHeHHs (CUCTEMBI YPAaBHEHUI ) METOIOM ONPEACIUTENCH:

A1 A2 A3
PaA="Q PP = QA PET Y
rae

A — TT1aBHBIN ONpeICUTENIb MATPHUIIBI;



Aj— onpenenuTenb MaTpuUllbl, B KOTOPOH j-bIil CTOJIOEL] 3aMEHEH Ha CTOJIOelL,
CTOSIILIMM B IIPABON YaCTHU YPABHEHHS.
CBs3b MEXy TOKAMU B BETBSIX U y3JIOBBIMHU MTOTEHIIMATIAMM — MO 3akoHy OMa
JUUIsL aKTUBHOM BeTBH. J[i1 nienu Ha puc. 1:

Pa — P Pq + E4 Pa — P + E6
R e 14 = R4 ;e 16 = RE
[ToncraBisis 4uCIOBBIE 3HAUEHHUS, IOJyYUM ypaBHEHUE!
1,025 —0,01064 -0,01389\ /pa —28,2
(—0,01064 0,0523 —0,0278 ) (<Pb> = ( 0 )
—-0,01389 —0,0278 0,1250 pc 0,1528
3HaYeHHUs ONpeNeIuTENeH:

11 =

A1=-0,1622;
A, =-0,0439;
A3 =0,0206;
A =0,00588

3HadyeHUs Y3JI0BBIX IIOTCHIIHNAJIOB!

¢Qa=—27,6; pp =—7,48; . = — 3,51

Tokn B BETBAX pacCUUTHIBAIOTCS MO 3akoHy Owma 1 aKTUBHOTO WA
MACCMBHOTO yyacTKa 1enu. [[is ynporueHus pacuéra u eIMHO00pasus ¢ pacy€ToM 1o
METO/IYy HEMOCPEJICTBEHHOTO NpuMeHeHus 3akoHOB Kupxropa u mo wmeromy
KOHTYPHBIX TOKOB, 3HaK Hamnpsikenus u J/IC onpenesisieM OTHOCUTEILHO paHee
32JJaHHOTO YCJIOBHO-NOJI0KUTEIBLHOI0 HANPABJIEHUS TOKA B BETBH (C TOYKHU
3pEHHs METOJIa B 9TOM HET HEOOXOAMMOCTH, HO TMO3BOJIAT HaM YIPOCTUTH aHAJIHU3
pe3yibTaToOB).

3Ha4YCHHUS TOKOB B BETBIX:

11 =-0,214;
12 =0,1038;
13 =0,1103;
14 = 0,396;
15=0,292;
16 =—0,1819

[TockonbKy ucxonHbie BennuuHsbl (conpotusienus u J/[C) Obutn 3a1aHbI B
ocHOBHBIX enuHunax (Om u B), To u pe3ynbrar (TOKM) Takke MOJYyYEHBI B
OCHOBHBIX eIMHHIIAX (A).

4. PE3YJBTATBI PACUETOB IYHKTOB 1,2 U 3 CBECTU B

TABJIUIY

MGTO,EI, I, I, |3 I4 |5 |6
Knpxrod -0,214 0,1038 0,1103 0,396 0,292 -0,1819
M.K.T. -0,214 0,1038 0,1103 0,396 0,292 -0,1819
M.Y.IN. -0,214 0,1038 0,1103 0,396 0,292 -0,1819




5. OITPEAEJINTD TOK I1 METOJAOM 3KBUBAJIEHTHOI'O
I'EHEPATOPA

Yrto6s! onpenenuTs TOK 1 MeTo10M 3KBUBAJICHTHOTO T€HEPATOPA, BBLICITUM
conporusieHue R1, mo koropomy mporekaer Tok 11, a ocTanbHy0 4acTh LENH

MIOMECTHUM B JABYXITOTIOCHUK (aKTUBHBIN ):
Y .

Kl

R2
E4 o DRS

N — . R1

m \_/ d a
)
n
R6 i |
Puc. 2

Tenepr 3agadya CBOAUTCS K TOMY, UTOOBI OINPENEIUTh BHYTPEHHEE
conpotusieHue RBH u BHyTpeHHI00 J/IC EBH IBYXNOIIOCHHKA!
b

”T Ren
Ekp

o)

a

Puc. 3.

5.1. OnpenesieHne BHYTPEHHEr0 COMPOTHBJIEHUSI IBYXIOJTIOCHUKA

BHyTpeHHEE COMpPOTUBIIEHNE IBYXMOJIIOCHHKA — ATO COMPOTHBICHUE MEXIY
3KMMaMH JIBYXIIOJIFOCHUKA, W3 KOTOPOTO YIAJICHBI BCE HMCTOYHUKHA. 1O €CTh
HMCKOMOE BHYTPEHHEE COMPOTUBIICHUE — 3TO SKBUBAJICHTHOE COIPOTHBICHHE MEXKTY
TOYKaMH a U b 1ienu:




JlaHHass 1enb Ha3bIBACTCA MOCTOBBIM coeauHeHueM. [l pacuéra eé
SKBUBAJICHTHOTO COIPOTUBJIEHUS MOKHO BOCIIOJIB30BaThCSl, HANpUMEP, 3aMEHOMU
«TPEyroJIbHUK-3Be3/1a». « TpeyrojbHUK», 00pa30BaHHBIM conmpoTuBiIeHUIMH R2-R3-
RS, 3amenum Ha «3Be3my» Rd-Rb-Rc, kak mokazaHo Ha pucyHKe:

dopmynbl MEepexojia «TPEyroJibHUK-3Be37a» (OepyTcsi M3 CHpaBOYHUKA WIH
y4eOHHUKA) /ISl pacCMaTPUBAEMOM LIETIH U PACYET COOTBETCTBYIOIINX COMPOTUBIICHUI:

_ R2R3 _ 72%36 16
" R2+R3+R5 72+36+12
P = R3R5 _ 36%12 1
“TR2FR3+R5 72+36+12
R2R5 72 %12

7,2

“RZ+R3+R5 72+36+12

Tenepb 5KBUBAJEHTHOE CONPOTUBJICHHE MEXIYy TOYKAMH a M b MOXKHO
paccuuTaTh METOJIOM IIOCJIEOBATENbHBIX  MpeoOpa3oBaHUl  (3KBHUBAJIECHTHBIX
COMPOTHUBJICHUI):

Rd4=Rd+R4=72+1=8,2
Rc6 =Rc+ R6=3,6+72=75,6
Rd4Rc6 _ 8,2 * 75,6 73976
Rd4 +Rc6 82+756
Rab = Rb + Rd4c6 = 21,6 + 7,3976 = 29

[ToacTaBuB YMCICHHBIC 3HAUYCHUS, TTOTYIUM
Reu = Rab = 29,0 Om

Rd4c6 =




5.2. Onpenenenue BHyTpeHHeii IJIC n1ByXnoar0cHUKA
Buyrtpennsis 2JIC nByxnontocHuka EBH paBHSAETCS HANPSHKEHUIO XOJIOCTOTO
xoxa UXX Ha ero 3axumax:

b
O
RBH
UXX EBH
i =
<—
a 905 \_/
Puc. 6.

PaccmarpuBaeMblii JBYXITOIIOCHUK BBIMISAUT CIEAYIOIIMM 00pa3oMm:
b

ao_ —r E4 R5 [ R3

Udc
L O
n
R6 E6
Puc. 7.

JlaHHast 1ienb UMeeT TOJIbKO 2 y371a: d U ¢, Tak Kak B TOUKaxX b U a COeIUHSIIOTCS
TOJBKO 2 3JIEMEHTAa U MOTOMY 3TH TOYKHM Yy3JIaMH He siBisitoTcs. [lo Merony nByx
y3JI0B MeXKy3J10Boe Hanpsbkenue Udc:

E4 —E6 28— 11
Ude — R4+ R6 _ 1+72
1 .1, 1 1 1., 1
RE+R6 'R5 'R2+R3 1+72 12" 72+36
0,2329 10

~001+008+0009

Haiiném Toku Ia u Ib, Bocmonb3oBaBmmch 3akoHoM Oma JIJIs1 aKTHBHOM BETBU:

. _E4—E6-vde _
*="Rat+RrRe
=% _ 02034
" R2+R3
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UroOwl Haiitm UxX, 3amuIiieM ypaBHeHHE IO 2-My 3akoHy Kwupxroda mis
HE3aMKHYTOT0 KOHTypa abdma:
Uxx —R2eIb—R4 ela=—-E4
Otcrona
Uxx=R2elb+ R4 ela—E4=-26,3B=EBH

5.2. Onpenenenue Toka I1
[TonxmrounB conporurieHue R1 k AByXMmoatocHUKY (CM. puc. 3), HalaEM:

EBH
R1 + RBH
JIaHHBIN Pe3ynbTaT COBIIANAET C PE3yJIbTATAMU ITyHKTOB 2 U 3.

11 =—0,214 A

6. HAUEPTUTD MMOTEHIUAJBLHYIO TUATPAMMY JIJISI
JIOBOI'0 3AMKHYTOI'O KOHTYPA, BKJIIOYAIOIIETO
OBE JJIC

[ToreHnmanpHass auarpaMma KOHTYpa IIENH MOCTOSHHOTO TOKa — 3TO rpaduk
3aBUCUMOCTH MOTEHIIAAJIA OT CONMPOTUBIICHHUS ITPH 00X0/1e KOHTYpA.

Bri6epem koHTyp amdcna, Bkimtovatomuii 00e 9J1C (cm. puc. 1).

Pa3max rpacduka mo ocu abcuuicc — He MEHEe CyMMBI COITPOTHBJICHUN KOHTYpa:
R4+R5+R6 = 85 Om.

Jlns onpeneneHus pa3maxa rpaduka MO OCH OpJMHAT, MBI JOJDKHBI 3HATh
3HAUCHUS BCEX MOTCHIMANIOB. [loTeHImansl y310B a, d, ¢ HaM yXe H3BECTHBI (U3
merona MVYII): — 27,6 B; — 0 B; — 3,51 B, cooTBeTCTBEHHO.

PaccunTaeM moTeHIMAIBI TOYEK M M N. DTO MOXKHO CJejiaTh Pa3IUYHBIMH
criocobamu:

_{goa—R4I4= —28B
¥m = 1pq — E4=—28B

~ {(pa — R616 = —14,51 B
Pn = ¢, — E6 = —15,51B

Takum 0Opa3om, MOTEHIMAIBI KOHTYpa amdcna u3MeHsroTcesl B auana3zoHe ot 0
o — 28 B.

[Ippy TOCTpOCHUM TOTCHIHMAIBHONW JUarpaMMbl OyaeM TPHACPKUBATHCS
CJIEIYIOUTUX TPABUIL

1. Ocwu rpaduika uMeroT TUHEHHBIN MacIITal, BCE OCH HAYNHAIOTCS C «HYJIS».

2. Ocu UMeIT CTaHIapTU30BaHHbIA MacmTad: 1, 2, 4 unu 5 ymHOXuUTh Ha 10 B
(N (0)71 CTCTICHU CIVHMII B OJTHOM JICTICHHH.
[Ipumep: nmomyctumbie wmacmtadel: 10 B/em; 0,2 A/aen.; 500 Om/mm;
HeJlomycTuMbIe MaciTadsl: 3 B/mM; 2,154 A/nen.

3. Ha ocsax momxHbl OBITH OTMEYEHBI (TOJIbKO!) 3 TO3WIMU: HAa3BaHUE, YEPe3
3aIITYI0 — €AUHUIBI U3MEPECHHMS, MaCIITa0.

4. T'paduk  mpencraBiusgeT coO0OW JIOMaHyIO JIMHUIO, BEPIIMHBI KOTOPOU
COOTBETCTBYIOT TOYKAaM KOHTYpa B IOpsAJIKE ero 00xoaa. B aTom cirydae i1r0060it
OTpe30K Tpaduka COOTBETCTBYET OJHOMY M3 JJIEMEHTOB KOHTypa. JlnmmnHa
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BEPTUKAJIBLHOMN MPOEKIIMH JI000r0 OTpe3Ka paBHa (B MaciiTade) HaNpsHKEHUIO
Ha COOTBETCTBYIOIIEM DJJEMEHTE, JJIMHA TOPHU3OHTAIBHOW MPOSKIHUUA —
BHYTPEHHEMY COIIPOTHBIICHUIO 3JIEMEHTA.
Hcxons ©3 TEpEeYrCICHHBIX TPaBUI M PE3yJIbTATOB PACUETOB, MOIYIHM
CIIeYIOIni TpaduK:

-
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