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PacuerHo-rpadguueckasi padora Ne 1
Pacuem yeneti ¢ ucmouHuxamu nOCMOSHHbIX 8030€UCHBULL

IIpumep pereHus:

aHo: A
N
M
3 4 5 6 7
1 C 2
B D
Pemienue:

1) Mo 3apaHHOMY HOMepY BapHaHTa U300Pa3UM LeNb, MOIEKALLYI) PAacyeTy, BHINTHIIEM 3HAYEHHSI
napaMeTpoB 3JIeMEHTOB.

B

R =Ry =R =32 Ou
Ry =R, =Rg =4 On
E, =15 B
E; =40 B
Js=3 A
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2) 3anuiemM HeoOX0UMOe KOJIMYEeCTBO YPAaBHEHMil 110 epBoMYy U BTOpoMy 3akonam Kupxrodga,
MOJACTABUM YMCJIeHHbIe 3HAYeHUs1 BceX K0d(punuenTos. [losryyeHHy0 cucTeMy He pelaem.

BribepeM HampaBiieHHS TOKOB B BETBSIX CXEMBI IPOM3BOIBLHBIM 00pa3oM:

3anuwem cucTemy ypaBHeHMM No 3akoHam Kupxroda:

onsa yzia A" —l3+l,-lg+17 +J5=0
ona ysna "B" Iy +13-1,=0

ona yzia "D" =l +1lg -1, =0

ona konmypa 1 I3R3 +14R, =0

ona koumypa 11 1Ry +14R4 = J5Rs =-U;
ons konmypa 111 bR, +1gRs +J5Rs = E, +U
ons konmypa IV lgRg +1;R; = E;

[Tocne moaCTaHOBKH YMCIIEHHBIX 3HaU€HUHN KO3(PUIIMEHTOB NOJyYaeM pa3peliuMyto CUCTEMY
YPaBHEHUH C CEMBIO HEU3BECTHBIMU BEJIMYNHAMU:

—lg+1ly—1lg+17; =-3
l{+13-14=0

-l +1g -1, =0
32-13+4-1, =0
32-11+4-1,+U; =9,6
4.-1,+4-1g-U; =54
4.1 +3,2-1; =40
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3) Onpenes M TOKH BO BCeX BETBSIX LENH U HANIPSKEHHE HA MCTOYHUKE TOKA METO0M KOHTYPHBIX
TOKOB.

BribepeM HanpaBieHHs KOHTYPHBIX TOKOB ITPOU3BOJIEHBIM 00pa30oM, HO Tak, 9TOOBI ICTOYHUK TOKA
BXOJIWJI TOJILKO B OJIH KOHTYD:

3nech lpp =J5 =3 A
CocCTaBiM CHCTEMY YpaBHEHH 110 METOY KOHTYPHBIX TOKOB:
Rialig +Riolop + Riglaz + Riglag = BEyy
Ro1l11 + Roaloo + Roglag + Roglyg = Epp e
Raili1 + Reol2p + Raglaz + Raalag = Egz
Ratli1 + Raplop + Raglaz + Ryglas = By

l11. 192,133,144 - KOHTYpHBIE TOKH IIEPBOTO, BTOPOrO, 3-T0 U 4-T0 KOHTYPOB COOTBETCTBEHHO

(He0OX0MMO OIPEIETTUTD);
Ri1,Ro2,Ra3,Reg - cymmapHBIe CONMpPOTHBICHUS MEPBOTO, BTOPOro, 3-T0 M 4-T0 KOHTYpPOB

COOTBETCTBEHHO.
E11,Epo, Ez3, Egq - anrebpanyeckas cymma OJIC cOOTBETCTBEHHO NEPBOTO, BTOPOro, 3-T0 U

4-ro KOHTYpOB, mpuyeM ecnu HamnpasieHue DJ[C coBmagaeT ¢ HampaBIeHUEM
KOHTYpHOTO TOKa, To DJIC Gepercsi co 3HaKOM IITIOC, a €CJIM HE COBIAJIAET, TO
CO 3HAaKOM MHUHYC.

ConpoTuBieHHusl ¢ pasHbIMU HHIEKCAMH — 3TO B3aUMHbBIE COINPOTUBIICHUS, BXOJSIIUE
OJTHOBPEMEHHO B COCTaB JIBYX KOHTYpOB, NpPHYEM 3HAK B3aWMHOI'O CONPOTHUBICHUSA Oepercs
MOJIOKUTEIBHBIM, €CJIM HANpaBiIeHHUs] KOHTYPHBIX TOKOB Ha HEM COBIMAJAIOT, U OTPULIATEIbHBIM,
€CJIN HeT.
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Ry =Rg +Ry =3,2+4=7,2 On

Ryy =R, +Rs +Rg =4+3,2+4=11,2 Ou
Ry =Rs +R; =4+3,2=7,2 Ou

Rss =Ry +Ry +R3+R; =3,2+4+3,2+3,2=13,6 Om
Ri2 =Ry =0

Ri3 =Rgp =0

Ris =R41 =R3=3,2 Om

Ros =R3p =Rg =4 Om

Rys =Ryy =—Ry, =—4 Om

Rgy =Ry =R, =3,2 Ou

E;1 =0

Es =E, +U; =15+U;

Ezs=E; =40 B

Egy =E; —E,=40-15=25 B

[ToncraBuM HaiiIeHHbIE 3HAYEHUSI B CHCTEMY YPaBHEHHIA:
7,2-111+0-34+0-133+3,2-144 =0 7,2-111+3,2-144 =0
0-190+11,2-3+4 133 -4-144 =15+U; 4-133—-4-144 -U; =-18,6
0-149+4-3+7,2-133+3,2-144 =40 = 7,2-133+3,2-144 =28
32-117-4-3+3,2- 133 +13,6-144 =25 32141 +3,2- 133 +13,6- 144 =37

Pemras Ty cucremy ypaBHEHUIH, HAXOUM KOHTYPHBIE TOKH:

l;; ~-1,015 A
33 ~ 2,874 A
4y ~2,283 A
Uj ~ 20,965 B

I[anee BbIPA3UM UCTUHHBIC TOKH Y€PC3 KOHTYPHBIC. Tok B BCTBU, HpI/IHaI[J'IC)KaIJ_ICﬁ JABYM WJIA
HCCKOJIBKMUM KOHTYpaM, paBCH aﬂre6paI/I‘{CCKOﬁ CYMMEC COOTBCTCTBYIOIIIMX KOHTYPHBIX TOKOB.
Co 3HaKOM IILIIOC 6CPYTC}I KOHTYPHBIC TOKH, COBIIAAAIOIIHUEC C TOKOM 3TOH BE€TBHU, CO 3HAKOM
MHUHYC — HE COBIIaJAlOINE C HUM.

| =—lgq =-2,283 A

ly =lyy —lgy =3-2,283=0,717 A
l3=ly; + 1, =—1,015+2,283=1,268 A
Iy =1y =-1,015 A

s =Js =3 A

lg = lpp + 133 =3+2,874=5_874 A

l; =3 + 1y =2,874+2,283=5,157 A
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4) CocTaBuM 0AJIAHC MOIHOCTEl 1 OLEHUM MOTPELIHOCTDH PacyeTa.
MOIIHOCTh UCTOYHHUKOB:
Pem = Exlo +E717 +J5U ; =15-0,717 +40-5,157 + 3- 20,965 = 279,93 Bm

MOoOITHOCTh TOTPEOUTEIICH:

Py =RiIZ +Ry13 +Rgl2 + Ry12 + RgJZ +RglZ + Ry 12 =

nomp
=3,2-(-2,283)° +4-0,717% +3,2.1,268% + 4-(~1,015)" +3,2-3% + 4.5,874% +3,2.5,157% ~
~ 279,919 Bm

O1eHUM OTHOCHUTENBHYIO MOIPEIIHOCTh pacyera:

279,93-279,919

-P
o =2 NOMP 100% =
279,93

ucm

-100% ~ 0,0039 %

5) PaccunTaeM 1enb METOJAOM Y3JIOBBIX MOTEHI[HAJIOB, ONPeIeIMM TOKH BO BCeX BETBIX U
Hanpsi’keHHe HA UCTOYHHUKeE TOKA. Pe3yabTaThl pacueTa CpaBHUM C MOJYy4YeHHBIMH 1O 1.3,

[Tpuanmaem y3en C 3a 6a30BbIi U €70 TOTEHIMAJ MPUHAMAeM PaBHBIM HYNIO. ToKopacnpeeneHne mpu

3TOM HC€ U3MCHHUTCH.

Borancianm cobcTBEHHBIE IPOBOIUMOCTH Y3JIOB!

AA_i+i+i i:i+l+£+i:1,125 Cm
Rs Ry Rg R 32 4 4 32
Gag = —+— -t L1 5675 cu
Ri R3 Ry, 32 32 4
GDD—i+i+i—1 1+i=0,8125 Cwm
Rh Re R, 4 4 3.2
O6H.Ia$I HpOBO,E[I/IMOCTB 3THUX y3J'IOB:
GAB—GBA—i+i:i+1=0,5625 Cm
Rz Ry 3,2 4
GAD_GDA—i+i=i+E=0,5625 Cm
R, Rg 3,2 4
Ggp =Gpp =0
Haxoaum y3110Bbl€ TOKH:
E; 40
lpp =—+J5=—-+3=155 A
AA R, 5 32
B B 15 40 605 A
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CocTaBuM cUCTEMY ypaBHEHUI U1 HAXOXKACHUS [TOTEHIIMAIOB Y3JI0B 10 METOY Y3JIOBbIX HAIIPSDKCHUN

Gaa @A —Gag - ¥8 —~Gap “¢p = laa
~Gpa - @p +Gpgg -9 —Gpp *¢p = Igg
~Gpa - @A —Gpg "¢ +Gpp *¢p = Ipp

HOI[CTaBI/IM YMCJIOBBIC 3HAUYCHU

1,125 g5 —0,5625 - g —0,5625 - oy = 15,5
—0,5625¢)A +0,875'¢B —0'(0D =0
0,5625- g5 —0- g +0,8125 - oy = —16,25

Pemms CHUCTEMY HAaXOAUM INOTEHIHUAJIBI Y3JIOB!:

o ~11,365 B
g ~7,306 B
op ~-12,132 B

Paccuuraem TOKH B BETBSIX 10 0000IICHHOMY 3aKkOoHY OMa:

_¢oc—pp 0-7,306

I, ~ 2,283 A
Ry
_ E, _
, 90 zc+ p 121320415 _ .0
2
P08 113657306 ) po s
Rs 3.2
- ¢BR—(pA _7.306-11,365 o,
4
o o faoD 11365-(112182) oo
Ry 4
L PDoatEy 12132 11365440 o0
R, 3,2

Haﬁ;[eM HaNpsPKCHUC HA UCTOYHHUKE TOKa.

Uj =¢pa—(¢c —RsJ5)=11,365-(0—-3,2-3)=20,965 B

Kak BUAUM PE3YJIbTAaThl XOPOLIO COBMAAANOT C MMOJYYCHHBIMHU 10 l'[.3, 3HAYUT pacuCT NpOMU3BCACH BEPHO.


http://www.zachet.ru/

http://www.zachet.ru/

6) PaccunTaeM TOK B 0HOi U3 BeTBeil METOIOM 3KBHBAJIEHTHOI0 HCTOYHHKA HANIPSIKEHHUS.

I/ICHOJ'II)SYH METOJ 3KBHUBAJICHTHOI'O HCTOYHHKA, BBIACISCM BETBb « B-A », @ BCIO OCTAJIbHYIO YaCThb

CXEMBI pacCMaTpuBacM KakK AKTUBHBIN ABYXIIOJIFOCHUK.

s onpeneneHus mapaMeTpoB STOTO IBYXIOIIOCHUKA pa30MKHEM BETBb « B-A », (pexxum XX) u

Haiizem Hanpspkenne Uy, =Uga

UXX
L
B <«
|1x |2x

Paccuuraem 3Ty L€Nb 110 METOAY Y3JIOBBIX NOTCHIIMAIOB.

Brrancianm cobcTBeHHBIE IPOBOIUMOCTH Y3JIOB!

ot Y L 0.40625 cu
Ri+Rs R, 32+32 4

GbD=i+i+i=l+l+i=O,8125 Cm
R, Rge R, 4 4 32

OO611ast MPOBOJAMMOCTE ITHX y3JIOB:

GC’:D =Gbc =Ri=—:0,25 Cm

2

I

Haxonum y310BbI€ TOKU:

E
—2_J L 3 075 A
R, 4

E E
|bD:__2__7:_E_ﬂ:_16,25 A
R, R 4 32

lec =
cc =

CocraBuM CUCTCMY ypaBHCHI/Iﬁ AT HaXOKACHU A IMOTCHIUAJIOB Y3JIOB IO METOAY Y3JIOBBIX HaHpH)KCHHfI

{G'cc ‘oc —Gep ¢p = lee
~Gpc -¢c +Gpp *¢b = lpp
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HOI[CTaBI/IM YUCJIOBBIC 3HAYCHUA .
0,40625 - g —0,25- pfy =0,75
0,25 ¢ +0,8125- oy =—16,25

Pemus CHUCTEMY HAaXOAUM INOTCHIHUAJIBI Y3JIOB!:
oc ~-12,905 B
{(ob ~-23,971 B
Torpa:
_oc—op  —12,905-0

= ~-2,016 A
R1+R3 3,2+3,2

1x

[Tonyuaem:
U, =Rzl =3,2-(-2,016 )=-6,4512 B

BHYTpeHHeC COIIPOTUBJICHHUEC 3KBUBAJICHTHOI'O UCTOYHHUKA PAaBHO BXOJHOMY COIIPOTHUBJICHUIO
OTHOCHUTCIIBHO BBIBOJOB « B-A » naccuBHOTO ABYXIIOJIHOCHHKA.
BXO[[HOG COIIPOTUBJICHHUC [IBYXIIOJIKOCHHUKA OTHOCUTCIIBHO BBIBOIOB «B-Ay» OIpCACIIACTCA

npu yCTpaHCHUHU M3 CXEMbl AKTHBHOI'O [JBYXIIOJIKOCHHUKAa BCE€X HNCTOYHHUKOB (BCTBI/I C
HCTOYHHUKAMH TOKa Pa3pbIBAOTCA, @ HICTOYHUKHU BI[C B BCTBAX 3aKOpa‘lI/IBaIOTC$I).

A

12 12

e X

R2
B D
R )
Rg7 = ReRy _ 4-3,2 ~ 1,778 Om
Rs +Ry  4+3,2
Ry (R + Ry + 3,2-(3,2+4+1,778 s
Rex = Rgq = s(Ri+ Ry +Rey) 8.2 ) _32:8.978 _; 350 o

Ry+R; +Ry, +Rs;  3,2+3,2+4+1778 12,178

OKOHYATENBHO MOTYYUM:
Uy 64512
R, R, 2,359+4

BI/II[HO, 4TO MOJYYCHHOC 3HAYCHUC XOPOIIO COBIMAAACT CO 3HAUCHUCM IMOJIYUCHHBIM paHCC

-1,014 A

4

SHAYUT PaCUCT NPOU3BCACH BEPHO.
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7) PaccunTaem TOK B 0IHOW M3 BeTBeil METOI0M HAJIOKEHMSI.
OnpexnenuM TOK BTOPOI BETBU METOZIOM HaJIO0KEHUS
[Nopnexaras pacueTy Lelnb NPeACTaBIseT cCOOON CyNepno3UIHIO TPEX MOACXEM

Paccunraem cocraBisIroIIyio TOKa OT AeiicTBus uctrounnka JJ[C E2:

A

, TIe
_ R4Ry  4:32
R4+R3 4+3,2
B2 _ E, _ 15
2 "Ry +Ry+Rgy +Rg; 3,2+4+1778+1778

R34 ~1,778 Om

~ 1,395 4
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Paccunraem cocraBisronIyio Toka ot Aeiictus ucrouanka JJ(C E7:

A

, Tre

RG(R1+R2 +R34) _4-(3,2+4+1,778) 4.8,978

RAD = = = ~ 2,767 Om
Rg +Ry+Ry +Rgy 4+32+4+1778 12,978
157 = 5 40 6704 A
R7 +RAD 3,2+2,767
1E7 = F Rs 6,704 —2_~_2,066 A
Rs + Ry + Ry + Rgy 12,978
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PaccunraeM cocTaBiIsIFOIIYIO TOKA OT JCHCTBUS UCTOYHHMKA TOKA J5:

, Tae

J5 Rl + R34 _3 3,2+1,778 3 4,978

=g =3. =3 ~1,388 A
Ry +R3s + Ry + Ry 3,2+1,778 +4+1,778 10,756

15~ =

IlonHbIl TOK:

I, =152 4157 +1J° =1,395-2,066 +1,388 =0,717 A

HOHy‘IeHHHﬁ PpE3YIbTAT COBIMAAACT CO 3HAUYCHUEM, ITOJTYYCHHBIM APYTUMU METOJAaMU.
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