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1. COAEP’)KAHUME 3AJAHUA 1 TPEBOBAHUA K O®OPMJIEHMIO

I[JISI BaﬂaHHOﬁ pa3BeTBJI€HHOﬁ SHCKTpH‘IeCKOfI OCIIM IIOCTOAHHOI'O TOKa BBI-
ITOJTHUTD PACUYCThI PAa3JIM9YHBIMU MCTOJaMMH.

1.1. PaccunTaTh TOKM B BETBAX METOJIOM SKBHUBAJICHTHBIX MPeoOpa3oBaHUM Mpu
HaJIMYUU B LIenx o HOoro uctounuka JJ1C.

1.2. Paccuntarh TOKM B BETBSIX METOJOM HEMOCPEACTBEHHOTO IPUMEHEHUS 3a-
koHOB Kupxroda.

1.3. PaccunTtaTh TOKM B BETBSIX METOJOM KOHTYPHBIX TOKOB.

1.4. [IpoBepUTh pe3yabTaThl pACYETOB COCTABIEHUEM OanaHca MOUTHOCTEM.

1.5. ITocTpouTh MOTEHIHANBHYIO JUATPAMMY JIJIS BHEIITHETO0 KOHTYpa LIETH.

DNEeKTPUYECKYIO IIENb U UCXO/IHbIE YnciioBbie 3HaueHust JJ]C, TOKOB U compo-
TUBIICHUN BHIOMPAIOT B COOTBETCTBUH C HOMEPOM BapHaHTa U3 MPUJIOKEeHU 1 1 2.

Pacder nienm o 1. 1.1 cTyaeHTHI niepBoii rpymmbl (BapuaHThl 1-10) BRITOIHSIOT
npu Hamuuuu DJIC E;, crymentsl BTOpO# rpymmbl (Bapuantsl 11-20) - DJIC E,,
CTyAeHThI TpeTheit rpymmbl (BapuanTthl 21-30) — DJIC E; (ecnu Hety, To D/IC Ey).

[TosicauTenpHy0 3amucky opopmisitot Ha nuctax ¢popmara A4 (210x297 mm) B
COOTBETCTBUM C TPEOOBAHUSAMH TOCYAapCTBEHHBIX CTAaHAAPTOB. B MOSCHUTEIHHOU
3aIUCKe PUBOIST:

- CXEMY AJIEKTPUYECKOM 1IN,

- ICXOJIHbIE JaHHBIE K PACYETy B COOTBETCTBUU C BAPUAHTOM;

- pe3yJIbTaThl PACYETOB C KPATKUMHU KOMMEHTAPUSIMHU.

[Tpumep oopmieHUs TUTYIBHOTO JUCTA MOSCHUTEIILHON 3alMMCKU TPUBEJICH B
MIPUJIOKEHUH 3.
[IpoBepenHoe mpenoaBareneM 3a/laHre JOJKHO ObITh 3AIUIIEHO CTYIEHTOM.

2. METOANMYECKHUE YKA3AHHMSA K BBITIOJIHEHUTIO 3AJAHUA

2.1.PacueT 35eKTpuYeCcKoi ey METOI0M SKBUBAJICHTHBIX TIPE0Opa3oBaHUM
(CBEpTHIBaHUS CXEMBI)

[TyTem 3KBHBAJCHTHBIX MPEOOPA30BAHUMN IIEMU TOJIYYArOT HEPA3BETBICHHYIO
LeTb, coaepkanlyo UCTOUHUK DJ{C U NpHUEeMHUK C SKBUBAJIEHTHBIM COMPOTHBIICHU-
eM. [lo 3akony Oma i MOJTHOM LIETH BBIYUCISAIOT TOK B HEPA3BETBICHHON 4YacTH
enu. 3aTeM HaxXOoJAT paclpe/eIieHue HSTOro TOKa IO OTAEJIbHBIM BETBSIM.



[IpaBuna 3aMeHbBI ABYyX- U TPEXIOIIOCHUKOB SKBUBAJICHTHBIMU CXEMaMH TIPH-
BezeHbl B Tabn. 1. [locnme kaxkmoro aTama mpeoOpa3oBaHUs PEKOMEHIYETCSI 3aHOBO
HA4YePTHUTH 1IETIh C YYETOM BBITIOJTHEHHBIX MpeoOpa3oBaHuii (cM. TadmI. 2).

Tabmura 1
SKBI/IBaﬂeHTHBIC Hp€06pa30BaHI/IH HpOCTGI\/'IIHI/IX QJICKTPUICCKUX ueneﬁ
HcxoyHas sekTprdec- | OKBHBalleHTHad cXeMa | GopMy bl SKBHBAJICHT-
Kas 1enk npeobpa3zoBaHus HOTO NpeodpasoBaHus
TlocnegoBarensHoe
COCAWHEHHUE
2 R,= R+ Rt R,
I=const
b
IMapannensHoc Go=Gt Gt G=
coeAMIICHNUE ; {1
—_— + —— +._ .
—--- Tz~ Rl Rz Rs,
1 a
| I R; — ._IH
i 1 KR, G b
|R3xa Gm I faind
' ! R_= R.R,R, )
(s b =" R,R+R,R,+R R’
I[=1+L+1.
CocIMHECHHE YIEMEHTOR | JKBHBAIEHTHOE COEMH- R~ R, R,
TPEYTONMBbHHKOM HCHHRC 3BC3AOK Rab ¥ Rbc“+ R,,-‘,,
_ R )
R R +abRRb:» R’
ab be ca
R= Rbc Rm
o - R - S
Rt R+ Ry,
CoeqMHEHHE WIEMEHTOR | JKBHBAIIEHTHOE COE/H- RR,
3BC3A0ON < HEHHE TPEYTONBHHKOM R,=R,+ R+ R
C
RbRc
Ry= Ryt R+ R, 3
R
R=R+R,+ iﬁ .




Tabmura 2

Pacuer anekTpryeckoi Henu MeTo10M SKBUBAJIEHTHBIX IPE0Opa3oBaHUI

Jranksl pacyeTa

(MopMyJibl JJ1s pacdera
COIIPOTURJICHAM

DopMyIIsL U1 pacdeTa

TOKa

HUcxonuas cxeMa l

_ e
e

U
==

R,

Tlocnenuwmii aTan

pacyera
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o R,

* RFRy Up=R,s =U, - Ry, T

_Yu

R, =R+ R, =7,
v T

Isz R:i = IL'Iz
R, R
=B Ry
Ram R2 + R.us Uad= R)_345 Il T
R.- R+ R, IR
1 45 TR T
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2.2. Pacyer 37eKTpUYECKON LENH METOJAOM HENOCPEACTBEHHOIO NPUMEHEHUS
3akoHOB Kupxroga

CornacHo nepBomy 3akoHy Kupxroda anrebpanyeckas cyMMa TOKOB BETBEH,
CXOJSIIUXCS B y3JIe, paBHA HYJIIO:

S I=0.

Cornacno Bropomy 3akoHy Kupxrocga anredpandeckas cyMma HapsHKCHUNA Ha
PE3UCTUBHBIX 3JIEMEHTAX 3aMKHYTOI'O0 KOHTypa paBHa airedpandeckoit cymme D/1C,
BXOJISAIINX B 3TOT KOHTYP.

TRI=YE.

PacyeT MHOTOKOHTYPHOM JIMHEWHOM 3JICKTPHUYCSCKOM e, uMmeroriei "b" Bet-
BEM C aKTUBHBIMU U MACCHUBHBIMM AJIEMEHTAMH U 'y" y3JI0B, CBOJUTCS K OIpeaese-
HUIO TOKOB OTJICJILHBIX BETBEU U HANPSKEHUN Ha 3a)KUMaXxX AJIEMEHTOB, BXOJSIINX B
JAHHYIO LETb.

[TaccuBHOl Ha3bIBaeTCS BETBb, HE coaepxkanias uctounnka J/1C. BeTBsb, co-
nepskamias ucrouHuk JJ1C, Ha3pIBaeTCsl aKTUBHOI.
1-i1 3akon Kupxroda npuMmeHSIOT K HE3aBUCHMBIM y3JiaM, T.€. TaKHM, KOTOpHIE
OTJIMYAIOTCA JIPYT OT Apyra XOTs Obl OJTHOM HOBOM BETBBIO, UTO MO3BOJISET MOTYIUTh
(y - ) ypaBHEHUIA.

Henocraronue ypaBHeHust B koauuectBe b - (y - I) cocTtaBisior, ucxoas u3
BTOpOro 3akoHa Kupxroda. YpaBHeHre 3alUCHIBAIOT ISl HE3aBUCHUMBIX KOHTYPOB,
KOTOPBIE OTIMYAKOTCS OUH OT APYrOTo, IO KpaHEW MEPE, OJHOM BETBBIO.

[TopsimoK BBINTOJTHEHHUS pacyeTa:

- BBIJEJISIIOT B DJICKTPUUECKOM L€ BETBU, HE3ABUCUMBIE y3IIbl U KOHTYPBI,

- C TIOMOIIBIO CTPEJIOK YKa3bIBAIOT MPOU3BOJLHO BBIOPAHHBIC TMOJIOKUTEIbHbBIC
HaIpaBJICHUS TOKOB B OTJEJbHBIX BETBSIX, @ TAKXKE YKa3bIBalOT MPOU3BOJLHO BBI-
OpaHHOE HampaBieHHe 00X0/1a KOHTYPa;

- COCTaBJIAIOT ypaBHEHHUs 1O 3akoHam Kwupxroda, mpumenss ciemyroimiee mpa-
BHJIO 3HAKOB:

a) TOKH, HalpaBJICHHBIEC K y3JIy LI€MH, 3alMChIBAIOT CO 3HAKOM "TUTIOC", a TOKH,
HaIpaBJIEHHBIC OT y3JIa,- CO 3HAKOM "MuHyc" (115 mepBoro 3akona Kupxroda);

0) OJC u namnpspbkeHue Ha pe3ucTuBHOM djieMeHTe (RI) Gepyrcs co 3HaKoM
"mmroc", ecnu HanpasiieHus: DJIC ¥ Toka B BETBU COBIQJIAIOT ¢ HAIlPaBJIEHHEM 00XO-
Jla KOHTYpa, a IPU BCTPEYHOM HAaIPaBJIEHUU - CO 3HAKOM "MUHYC";

- pemias CUCTEMY YypaBHEHMM, HAxXoIsIT TOKM B BeTBsIX. lIpu permieHun Moryt
OBITh KCIIOJIB30BaHb DBM, MeTObI MOJACTAHOBKYU WM ONPENEIUTENCH.

OTtpuiiaTenbHble 3HAYEHUs TOKAa KaKOW-TMOO BETBM YKA3bIBAIOT HA TO, YTO
BbIOpaHHbIE paHee MPOU3BOJIbHBIE HAMPABIECHUS TOKA OKAa3aJUCh OIIMOOYHBIMHU. DTO
CIeAyeT YYWUTHIBaTh MNPHU TMOCTPOCHUU MOTEHIMAIBHON IUarpaMMbl, TJIe CIEAYyeT
3HaTh UICTUHHOE HAIIPABJIEHUE TOKA.



Ha puc. 1, a n3o0pakeHa ucxoHasi IMEKTpUIECKasi cXxema, JUIsl KOTOpOr clie-
IyeT paccuuTaTh TOKH B BeTBAX. HampaBieHUs TOKOB B 00X0Ja KOHTYPOB IIPUBEIHBI
Ha puc. 1, 6.

f
R, . iR
I
E,
c
a) 0)
Puc.1

Cucrema ypaBHEHMI, COCTABICHHBIX IO TIEPBOMY M BTOPOMY 3aKOHaMm
Kupxroda, nmeer Bua

14 y3na a: L-L-14=0

Juist y3na b: L+L-1s=0

uisi KoHrypa acef: Ril; + R3ls=E;

Juist KoHTYypa abe: - =RaL; -Rs3lz + Ryly = -E;
juist kouTypa bdc: Ryl; + RsIs + Rels = E;

2.3. Pacuer 35eKTpU4eCKOM LENA METOIOM KOHTYPHBIX TOKOB

[Ipu pacuere uenu METOJOM KOHTYPHBIX TOKOB BBIABUTAIOTCSA JIBa
IIPETOJIOKEHNUS:
- B KaXIOM KOHTyp€ MpOTEKAlOT HE3aBUCHUMBIE ApYyr OT Jpyra pacyeTHbIE
(KOHTYpHBIE) TOKH;
- TOK KaXJIOHM BETBM paBEH aireOpanuyeckol CyMMe KOHTYPHBIX TOKOB,
MIPOTEKAIOIIUX YEPE3 ITY BETBb.

PaccMmoTpum cxeMmy, IpeICTaBIEHHYIO Ha pUC. 2.



1 xouryp

IIpu pacyere peKOMEHIyeTCs CIEAYIOIast [OCIEI0BATEIBHOCTD IEUCTBUMN:
- HAXOJAT B LIENU BETBH, Y3JIbl U KOHTYPBHI;
- YKa3bIBaIOT MPOU3BOJIbHBIE HAINPABIEHUS TOKOB B BETBSAX M HANpPABICHHs 00-X01a
KOHTYPOB;

- TIPOM3BOJIBHO BBHIOMPAIOT HAIMPABJICHUS KOHTYPHBIX TOKOB, OOBIYHO COBIMA-IAIOIINE
C HaIpaBJICHUSIMU 00X0J1a KOHTYPa;
- IS HE3aBUCUMBIX KOHTYPOB COCTAaBJISIIOT YypaBHEHUSI 1O BTOPOMY 3aKOHY
Kupxroda oTHOCUTETEHO HEN3BECTHBIX KOHTYPHBIX TOKOB |1, 111, l111.

JInst pacCUMTBHIBAEMOM JIEKTPUYECKOMN 1IN CUCTEMa YPAaBHEHU OyJeT UMETh
BU/I.

JJI1 KOHTYypa acef: (R| + R3) L —Rs 1y, =E;

JUI1 KOHTYpa abc: -Rs I, + (R2 +R; +R4) I -R, Iy =-E,

JUIs KoHTYypa bdc: -R3 Iy + (R, + Rs +Rg) Iy = E»

B paccmarpuBaeMoM npumepe Mpu COCTaBICHUU YPAaBHEHUW MPUHSATO BO BHH-
MaHue 1o, 4To BTOpas (R, E;) u TpeThsa (R3) BETBU 3JEKTPUUECKON LEMHU SBIISIIOTCS
CMEXHBIMH U TI0 HUM TMPOTEKAIOT JBAa KOHTYPHBIX TOKAa, KaXKIbIH U3 KOTOPHIX 00Y-
CJIaBJIMBAET HA PE3UCTOPE CMEKHOW BETBU MaJICHUE HANpsLKeHUs, HanpuMmep, Ryl u
R,ly) (u1st TOKOB BTOPOIE BETBH).

Toku B BETBSIX OMPEACIAIOT aareOpandeckuM CyMMUPOBAaHUEM KOHTYPHBIX TO-
KOB, MPOTEKAIOIINUX Yepe3 Ty WIK UHYIO BeTBb. KOHTYpHBIM TOK Oepercsi CO 3HAaKOM
"Miroc", ey ero HanpaBJIEHUE COBIAAAET C HAIIPABICHUEM TOKA BETBH, U CO 3HAKOM
"MHHYC" - IPY BCTPEYHOM HaIIPaBIICHUH.

L=k L=1Iy-Im L=Ig-k L=1Ig Is =1y



2.4. bananc MOITHOCTEN LETIU

bananc MOITHOCTH LCIIN COCTABJIAIOT IJIA IIPOBCPKU PACUHCTOB. Ero 3anmceiBa-
0T B BUJIC.

ZEka = EIiRk >
k=1 k=1

riae Ey, Ik u Ry - 3nagenns D/IC ucTouHrKa, TOKA M CONPOTUBIICHUS K- i BETBH;
N - YUCIIO BETBEM, conepkammx uctouHuku J/1C;

M - YKCIIO BETBEU ANEKTPUUECKOU LIETH.

B ypaBHenuu Gananca npousBeaeHue Eyly (MOIIHOCTH MCTOYHUMKA) TOJICTAB-
JSIFOT CO 3HAKOM "TUIrOC", €CIIM MCTUHHOE HAIMPABJICHUE TOKA, MPOTEKAIOLIETO Yepes
UCTOYHUK, U HanpasieHue J/]C ucrouHmuka coBIaIalOT, U CO 3HAKOM "MHUHYC" - TpU
BCTPEYHOM HAIpaBJieHUU (MICTOYHUK padOTAET B peKUME IPUEMHUKA).

JIJist 2IIeKTpUYeCKOM 1enu, MPEJCTaBICHHOM Ha puc. 2, ypaBHEHHE OasiaHca
MOITHOCTEHN Oy/1eT UMETh BUJT (ITPHU MOJIOKUTEIbHBIX 3HAUCHUSIX PACUECTHBIX TOKOB):

Eili —Ealy = |12(R1+ lo) + 1,°R; + 15°Rs + 1,°R, + |52(R5 + Rg).

2.5. Pacuer nmoTreHIMaIbHON THArpaMMBbl

[ToTeHnmanbHOM AMarpaMMoOil Ha3bIBaeTCsl rpauK 3aBUCUMOCTH MOTEHIIMAJIA
¢ OT conpoTuBieHus R, mosydeHHbIN TpU 00X0€ KOHTYpa.

Pacuer moTeHManoB TOYEK LENU BBITOJHSIETCS MOCIE ONPEAEIICHUs] TOKOB B
BETBSIX OJJHUM U3 PACCMOTPEHHBIX BBIIIE METOJOB U HAXOXKICHUS MCTUHHBIX HAIpaB-
JIEHUW TOKOB.

Pacuer pexomeHayeTcs Npou3BOAUTH B CIEIYIOLIEH OCIIETOBATEIbHOCTH
1. Pa30uBarOT SJEKTPUYECKYIO IIeTbh (BHEIIHUN KOHTYpP) HA YYacTKH, COIEp-
Katue pe3uctopsl Wi uctounuku J/1C, 0003HaunB OyKBaMU TpaHUIIbl yYaCTKOB.

2. Ilorennuan ofHOM U3 TOUYEK TPUHUMAIOT PABHBIM HYIIIO.
3. Tlpu o6xonme KOHTypa (HampaBlIEHWE TMPOU3BOJILHOE) PAa3HOCTh MOTCHIIMAIIOB
Ga — (P MEXKJY KOHIIAMHU KaXKJOT0 YYacCTKa BBIYMCIISIIOTCS MO (popMysiaM, B 3aBHCH-
MOCTH OT 3JIEMEHTAa, BKIIOUYEHHOTO Ha paCCMaTPUBAEMOM yYaCTKE IIeMH:
- €CJIM Ha y4YacTKe BKJIOYEH PE3UCTOp C compoTuBieHueM R, To ¢opmyna ume-
€T BUJI

¢a- 9 =RL

IIpu 3TOM criegyer uMeTh B BUALY, YTO (p > (g, TAK KaK HAIPaBIEHUE TOKA OT
00JIbILIEr0 MOTEHIIMANa K MEHbBILIEMY;
- Y4aCTOK cOAEPKUT UCTOUHUK D/]C ¢ BHYTpEHHUM COMPOTUBIICHUEM I.

Eciu ucrounnk DJIC paboTaeT B pekMMe WMCTOYHHMKA MHUTAHUS (TOK uepes
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UCTOYHUK coBnazaet ¢ HampasieHuem J1C):

Ecnu ucrounuk D/IC paboraer B pexuMe NMpUEMHHKA (HAIpPaBJICHUS TOKA U
S/1C npOTUBOIOIOKHBI):

Aes T
Ii E, 1, (PA-(pB:E+rQI‘

B —

PacuetHoe 3HaueHue MOTEHIMAIa TOYKH, C KOTOPOM HayaT 0O0XOJl KOHTYpa,
JTOJDKHO TIOJYYUTHCS PABHBIM HYJIIO, YTO SIBIIAETCA KPUTEPUEM NPABUIBHOCTHU
pacuera.

[Ipu mocTpoeHUH MOTEHIIMAIBLHON TUarpaMMbl MO OCH abCIMCC B MaciiTade
OTKJIAABIBAIOT  MOCIEAOBATEIIBHO  3HAYEHUS  CONPOTUBIECHHM  PE3UCTOPOB,
BKJIFOUEHHBIX B KOHTYP; 110 OCH OPAUHAT - 3HAYCHUS MIOTECHIUAJIOB TOUYEK.

[Ipumep pacuera 1 NOCTPOEHUS NOTEHUIUAIBHOM JUArPaMMBI.

HUcxonnbie nanHbIe
E,=12B

E.=8B

R;=20 Om

R, =40 Om

R; =29 Om

,=0,423 A
l,=0,198 A
I;=0,124 A

[Ipon3BOIBHO NMPUHUMAEM MOTEHLMAT TOYKHM A paBHbIM HymO (Pa=0), Ha-
mpaBiieHHe 00Xo0/la KOHTypa IO YacoBOW cTpeske. 3amucbiBaeM (HOpMyIbl Uis
HAaXOK/JEHUS Pa3HOCTH MOTEHLMAJIOB HAa KOHI[AX YYaCTKOB.
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Vyactok AB ©a - o = RyI;. ¢ =-Ril; =-20-0,423 =-8 474 B
VYyactoxk BC ¢c- ¢ =E,. ¢oc=E +¢s=12-8474=3525B
VYyacrox CD ¢p - ¢oc = Ey. ¢ep=E; +¢@c=8+3,525=11,525B
VYuactox DE ¢p - 9 = Rola. ¢ = @p - R, =11,525 40 - 0,198 = 3,591 B
Vyactok EA Or - Pa = R3ls. ¢a = 0g - R315=3,591 -29- 0,124 = 0,005 ~0
[P-.. B b
jisp - ==~
36l _ __ _
E'r— —- - — —
3.2 20 R, Om
-
AN (R)
-5 - — - B

[TorenuuanbpHas quarpamma
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3. TIPUMEPHBLIA IIEPEYEHb BOITPOCOB, 3AJIABAEMBIX IIPU
SAUIUTE JIOMAIIHEI'O 3ATAHNA

3.1. Kak BpIOMparoTCs KOHTYpPBI IIPU pacyeTe METOJIOM KOHTYPHBIX TOKOB?

3.2. Ha xakoMm 3akone Kupxroda ocHOBaH METO/1 KOHTYPHBIX TOKOB?

3.3. Kak 3aMeHuTh HCTOYHUK TOKa uCTOUHUKOM DJ[C 1 Ha060poT?

3.4. Uto Takoe koHTyp uenu? Ilepeuncnure Bce HE3aBUCUMBIC M CMEKHBIC
KOHTYpHBI Bamen nenu.

3.5. MoxeT JId HampaBJICHUE TOKa B BETBH, cojepxamieid uctouHuk IJIC,
OBITH BCTpEeYHO HampasieHuto ator C?

3.6. Jlng yero coCTaBISIIOT Oallanc MoImHocTed nenu? Hamummmre oO1iee
ypaBHeHHUE OanaHca MOIIHOCTEH TIEMH.

3.7. Uto Takoe MoTeHlIHalbHasl quarpamma’?

JINTEPATYPA

1. O6mas anexrporexuuka/llon pen. B.C. [Tantiomuna. -M.: Beicmas mikosna, 1986.
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3. Kacatkun A.C., Hemuos M.B. Dnekrporexnuka. -M.: DHeproaromusaar, 1987.

4. Onexrporexuuka / b.A. Bonsiackuii, E.H. 3eiin, B.E. [llatepaukoB: YueOHoe mo-
cobwue 1 By30B. -M.: DHeproaTomusaar, 1987.

5. OOmras snekTpoTexHuka: YueOHnoe nmocoodue s By30B/ [lox pen. A.T. braxkuna-
M.: Dneproaromusaar, 1986.

6. COopHUK 3a/1a4 ¢ pemieHusIMU 1o obuieit anexkrporexuuke/ [lox pen. B.K. IToHo-
MapeHko: Y4eO. mocoOue Al CTYACHTOB HERJIEKTPOTEXHUUECKUX CIIeHaIbHOCTEN
BY30B. -M.: Beicmas mkona, 1972.
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I[MTPMJIOKEHUE 1

BapuaHTel cXe€M 3JIEKTPUYECKUX LENEN IOCTOSHHOTO TOKa
RO R, ©,
- _E -
R,
Dl @ (& [n
: s

J2‘3~3 [ REI Rz.
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[Iponomxkenue npunoxenus 1
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[Iponomxkenue npunoxenus 1
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[Iponomxkenue npunoxenus 1
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[Iponomxenue npunoxenus 1
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[MTPMJIOXXEHUE 2

MCXOJHBIE 3HAUEHUS TAPAMETPOB DJIEKTPUUYECKUX 1IEITEN

[TapameTpsbl
Bapuant 3a1anus e

Homep cxempr | Ej, | Ep, | Es, | Ry, | Ra, | Rs, | R4, [ Rs, | Re, | Ry,
B | B|B|OM{OM|OM|OM|OwM|OmM|OmMm

1 70| 5165 (10|10 5|5 ]| -] -
2 % 35| - |3 (15|10, 6 | 8| - | -
3 24 196 | 35(10|16| 8 (12|18 | - | -
4 70115 5| 5|4 | 8|65|15| - | -
5 11216090 |10 5 | 4|4 10| 8 | -
6 120 (120|128 6 | 5 | 6 | 5| 3 | 3 |10
7 24 112 (24| 2 | 4|2 (30| 6 | - | -
8 12 | 8 | - (204029 | 8 |16 | 5 | -
9 160 (300| - |100|100|{150|40 | 34 | 45| -
10 50 | 70| - | 7 |50 5 (20|25 | - | -
11 64 |42 96| 4 | 6 | 53| 2| 3| -
12 25 |50(30( 5|3 |10|5|6|3]4
13 12 |16 8 | 3| 5|4 |53 ]|5]|3
14 60 | 60 (120 8 | 8 | 4 (16|14 | - | -
15 60 |120| - (10|12 |45(45|45| - | -
16 100 | 84 {140 10|10 |10 |12 |12 | 12| -
17 22 |10 - {10]|30|60(40| 22|12 | -
18 10| 9 |15(1 |2 |1 |4 |4 ]|5] -
19 80 |100(120| 3 | 4 |4 |5 | 6 | 7| 8
20 20 |110| - [|90]| 20|26 (22|28 |30 | -
21 126 1120 - | 6 | 5 |10 (12|17 | 23| -
22 168 {210 - | 7545|3133 |45 | 75|41
23 100|140 - (14| 5 (10 4 | 5 | - | -
24 30 1201200 20| 6 | 6 | 8 | 15|40 | -
25 120 {100 - | 6 | 5 (10| 2 |17 | 8 | -
26 1401240 - | 8 | 6 |12(12| 6 | 8 | -
27 80 [120| - | 29|46 (100{30 |72 | - | -
28 32 |25 (45|11 |17 | 9 |14|38 |21 | -
29 215195 (100 22 |43 |78 68|52 |30 |12
30 45 | 58 | 30 | 15 {100| 92 {130(120(150| -
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[MPMJIOXKEHUE 3
O6pa3zern opopMiIeHUS TUTYIBHOTO JIMCTA MOSCHUTEIBHOMN 3alMCKU

A
Lo

Y

YOUMCKUI TOCYJIAPCTBEHHBII HEDTIHOMN
TEXHUYECKHWI YHUBEPCUTET

Kagenpa 31eKTpoTEXHUKH U 3IIEKTPOOOOPYI0BaHUS
NpeANPUATHIA

PacuerHo-rpaduueckas padora Nel

Pacuer nierieil moCTOSSHHOTO TOKA

A
Y

Bapuant Ne
Brimonaun ct. 1p. ['T-07-01 MBanos N.U.
[Iposepun [Tapumnosa C.D.
Ya 2009

|
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COJEPXAHUE

COHEPXAHUE 3AJAHA U TPEFOBAHIA K O®OPMIJIEHUIO

METOANYECKHUE YKA3AHVA K BBIIIOJTHEHNIO 3AJJAHIA

2.1. Pacuer 35eKTprUUecKoOi IIeMy METOI0M SKBHUBAJICHTHBIX MTPe00pa30BaHU
(CBEpTBHIBAHUS CXEMBI)

2.2. Pacuer 351eKTpUYeCcKOi [IENH METO/I0M HETOCPEICTBEHHOTO IPUMEHEHMUSI
3akoHOB Kupnxroda
2.3. Pacuer anekTprudecKoi ey METOI0M KOHTYPHBIX TOKOB

2.4. Bananc MOIIHOCTEHN 1IEMU

2.5. PacueT noteHImaibHON AUArpaMMBI

3. TIPUMEPHLIN [TIEPEYEHB BOITPOCOB, 3AJJABAEMBIX ITPU
SAIIATE JOMAILIHEI'O 3AZJAHUA

JINTEPATYPA
[MTPUJIOXXEHMUE 1. BapuaHTbI CXeM JIEKTPUYECKHUX LIETIEN TOCTOSIHHOTO TOKA

I[TPNJIOXXEHMUE 2. McxoaHble 3Ha4YC€HUS TAPAMETPOB AIEKTPUUECKUX LETIEH

[MTPMJIOXXEHME 3. O6pazen; opopMieHUsI TATYIBHOTO JUCTA MOSACHUTEIbHON
3aMUCKU

w w w0

12

12
13

19



