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ITpu pa3zpaboTke paboyeii mporpaMmbl y4eOHOH TUCITUILTUHBI B OCHOBY TIOJIOKEHBI:
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AJIEKTPOTEXHOJIOTHH TPEINPHUATHH W Tpom3BoucTB" omoOpeH YueneiM coBerom PI'BOY BO T'AY
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[Ipencenarens METOIUYECKON KOMUCCUU UHCTUTYTA,
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1. IlepeyeHb NJaHMPYeMbIX Pe3y/JbTATOB 00y4eHHs 10 JUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH IPOrPaMMbl

Koo
Komne-
meHyuu

PesynbTaThl
OCBOEGHUS

Nunuxarop
JOCTH)KEHHUS
KOMIIETEHIINHU

Ilepedens ruIaHUpyeMBbIX
pe3yabTaTOB 00YyUEHUS 110
JUCLUATUIMHE

OIIK-1

Crioco0eH pemiarb
THUIIOBBIC 331a4U
npodecCHOHATbHON
JIEeSATCILHOCTH Ha
OCHOBE 3HaHUM
OCHOBHEBIX 3aKOHOB
MaTeMaTHYEeCKUX U
€CTECTBEHHBIX HayK
C IPUMEHEHUEM
UH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHit

N-20mx-1
Hcnons3yet 3HaHUS
OCHOBHBIX 3aKOHOB
AJIEKTPOTEXHHUKH,
HEOOXOIUMBIX JUIS
PEIICHHS TUIIOBBIX
3ajJ1a4 B o0JracTu
npoheCCHOHATBHOMI
NEATEIIbHOCTH

3HATD.

-KJIACCH(DUKALIMIO 3JIEMEHTOB CXEM
3aMeIeHUs

-3JICKTPOTEXHUYCCKUC BETHUNHBI H3MEPCHUS
-OCHOBHBIE 3aKOHBI JJIEKTPHYECKIX H
MAarHUTHBIX IEIeH OCTOSIHHOTO U
MIEPEMEHHOTO TOKa

-OCHOBHBIE METOJIBI PACUETOB IeTIeH
MOCTOSIHHOTO U IIEPEMEHHOTO TOKa
-Ha3HAYCHUE U IPUHIUI PaOOTHI
HU3MEPUTEIILHBIX IPUOOPOB IJICKTPHUCCKUX
BEJIMYUH

-OCHOBBI TEXHHKH 0€30MaCHOCTH IIpU padoTe
C JICKTPOYCTAHOBKAMH

-TpaBHJIa YTCHUSA U COOPKH DIICKTPUICCKUX U
Mar"HuTHBIX 1enei

-TIOPSAIOK U METOJTUKY TTOIYICHUS
SKCICPUMCHTABHBIX TAHHBIX B
71a00paTOPHBIX W IPOU3BOACTBEHHBIX
YCIIOBHSAX.

YMETh:

-Ha TPAKTHKE IPUMEHSITh OCHOBHBIC 3aKOHBI
ANIEKTPUYCCKUX ¥ MATHUTHBIX ICTICH
-4UTaTh, COOUPATH, AHATU3UPOBATH U
PACCUUTHIBATH IJCKTPUUCCKUEC U MATHUTHBIC
Lenu

-COCTaBJISITh U OPOPMIISATH DIICKTPUICCKHE
CXeMbI, TONOrpadUueCKUe U BEKTOPHBIC
JUarpaMMbl

-COTIOCTABJIATh PE3YJIbTAThI IKCIICPUMEHTA C
TEOPETHICCKUMH NPEATIOCHUIKAMHA 1
(opMyITHPOBAThH BEIBOJIBI UCCIICIOBAHUN
BJIAETh.

-HaBBIKAMH YTCHIS, aHAIH3a U COOPKU
ANEKTPUYECKIX ¥ MAaTHUTHBIX IeTiel
-HABLIKAMY MCIIOJIL30BAHUS
NIEKTPOU3MEPUTENBHBIX IPUOOPOB
-HaBBIKAMHY MIPOBEICHHUS PaCuETOB
SJIEKTPUYCCKUX M MATHUTHBIX IIECH
-HaBBIKaM# 00pa0OTKHU H aHAJIH3a
HKCICPUMCHTAIBHBIX TAHHBIX.

2. MecTO AMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTebHOIl NPporpaMMbl

JlanHass QUCHUIIIMHA OTHOCUTCA K broxky 1 o0s3arensHON 4YacTh 00pa3oBaTebHON
MIPOTPAMMBI.
Jnst u3ydeHus TUCIMIUIMHBI HE0OX0IUMBI 3HaHUS B o0actu: Mamemamuxa, Duzuxa.

Teopemuueckue 0CHOBbL 21eKMPOMEXHUKY SIBISETCS MPEIIIECTBYIOMIEH JUCITUTUIMHON ISt
JUCITUTUIAH: DJIEKTPUYCCKHE MAIIUHBI W ammapaThl; OCHOBBI JICKTPOHUKH H CXEMOTCXHUKU;
OnektpornpuBoa; CBETOTEXHHKA M DIIEKTPOTEXHOIOTHH; DiekTpocHabxkeHue; [IpoektupoBanue
00BEKTOB DJIEKTPO- M TETUIOCHAOKECHHSI.




Hucnurnnuza uzyvaercs Ha 2 Kypce B 3 u 4 cemecTpax 1o ouHoit ¢opme o0ydeHus, Ha 2 U
u 3 Kypcax B4 u 5 ceMecTpax - 3204HOH popme.

3. O0beM AMCUUILUIMHBI M BUAbI Y4eOHO# padoThl

OO1ast TPYI0EMKOCTh TUCIUILTHHBI cOCTaBsieT 216 yacoB (6 3aueTHBIX eAUHUI).

Ounas popma 3aounas popma
BI/I,I[ yqe6H0171 pa6OTI->I BCEro CEMECTP BCETO CEMECTP

4acoB 3 4 4acoB 4 5}
AyauTopHble 3aHTHS (BCEro) 96 48 48 28 14 14
B mom yucne: - - - - - -
JleknoHHOTO THTIA 32 16 16 12 6 6
CeMHHapCKOro TUIA 64 32 32 16 8 8
CamocTosiTebHasi padoTa 120 60 60 188 94 94
(Bcero)
B mom uucne: - - - - - -
IIpopaboTka MaTepuaa JIEKIH, 60 30 30 140 70 70
MOATOTOBKA K 3aHATHSM,
MOATOTOBKA K 3a4ETy
CaMocTosITenbHOE H3yUeHHE TeM 8 4 4
KypcoBoii mpoexT (paboTta) 26 - 26 24 - 24
PacuetHo-rpaduyeckue padboThI 14 14 - 12 12 -
KonTtposbHbie paboTh! 12 12 - 12 12 -
Bun npomexyTouHOM aTTecTanuu - 3a4eT 3a4eT - 3a4eT 3a4€T
Oo0masi Tpy10eMKOCTh:
4acoB 216 108 108 216 108 108
3a4ETHBIX €IUHUIL 6 3 3 6 3 3

4. Conep:xkanue QM CUUIIITHHBI

4.1. Conepxxanue pa3iea0B IMCHUIINHBI

No HaumenoBanue Coneprxanue pazaena
n/m | paszznena IUCIUIUIMHBI

1 2 3
1. Ponp TOD, conepkanue TUCIUTIIMHEIL.

1 Henu nocTostHHOTO
TOKa

OCHOBHBIE 3TAlbl PA3BUTUS FJICKTPOTECXHUKH.

I'peueckuil u TaTHHCKUH anpaBUTHL.

OCHOBHBIE U JIOTIOIHUTEIILHBIC BEJITHYUHbI, CAMHUIBI KX H3MEPCHHUSL.
KpatHbie 1 10TBHBIC BETUIUHBL

Knaccugukanus 31eKTpoycTaHOBOK.

DJIeMEHTHI CXeM 3aMelleHns (0003HaYCHHE).
OmnpeneneHus CHIBI TOKa, HAMTPSDKESHUS U MOIITHOCTH.
DIEeMEHTHI CXeM 3aMeICHHS (OIICAHUE, XapaKTCPUCTHKH).
3akon OMa AJis ydacTKa Lenu.

3axon OMa 15 TIOJTHOM TIETTH.

3akon OMa ISt aKTUBHOM BETBH.

bananc MoutHocreii.

Bonbr-aMiiepHas XxapakKTepUCTHKA

V3eun.

BetBs.

Kontyp.

1 3akon Kupxroda

2 3akon Kupxroda

CXeMBbI COeIMHCHHS

ITocnemoBarebHOE COCAUHEHHE: TOKH, HAMPSHKEHUE, SKBUBAJICHTHOE
COIPOTHBIICHHE.




ITapannensHOe coeTMHEHHE: TOKH, HATIPSKEHUS, DKBUBAJIIEHTHOE
COIIPOTHUBIIEHHE

CMmenraHHOe COSANHEHNE: IOPSJOK OTPEEIICHNS SKBUBAJICHTHOTO
COTIPOTHUBIICHHUS.

CoennHenne «3Be3nay, «TpeyroIsHuKy - Mpeodpa3oBaHMUs.
[opsiiok yIpoLEeHHs CIOKHBIX 3JIEKTPUUECKUX LETIEH.

O61mas nHdopmanus 0 METo1ax pacuera IEKTPUIECKHUX IeTeH.
Merto/1 HETOCPEeICTBEHHOT'O UCTIONb30BaHMs 3akoHOB Kupxroda.
Merton y3/10BBIX TOTEHIHAJIOB.

MeToa HampsKEHUS MEXAY ByMs y3/1aMu.

Merto/1 5KBHBaJIEHTHBIX IPEOOpa30BaHUI CXeM

Merton HanoXeHUs

Meton 5KBHBaJI€HTHOTO T€HEpaTOpa

AKTUBHBIN ¥ TACCUBHBIN JBYXIIOIOCHUK

Pacuer HenMHEHHBIX TIeTIeH TIOCTOSTHHOTO TOKA ITpaMaeCKUMI METOAaMHU
IPY MOCNEA0BATENLHOM U NApaJUIENEHOM COCMHEHUN

Pacyer HeMHEHHBIX IeTIel TIOCTOSTHHOTO TOKa rpadUIecKUM METOIOM IpH
CMEIIaHHOM COEIMHEHUU

I'pacdmueckuii MeTOA pacueTa JIMHEHHBIX Lenei MOCTOSHHOTO TOKa
PacueT HeIMHEHHBIX LENeil METOAOM Y3JIOBBIX IIOTEHIIMAJIOB
MeTon KOHTYpHBIX TOKOB

2 Ilenu nepeMeHHOT0
TOKa

IIpeumymiecTBa nepeMeHHOT0 TOKa

Crioco0bI ITpeAcTaBICHNS TApMOHIYECKHX (OYHKIHH
JelicTByromue U cpeHIe 3Ha4eHUsI FTAPMOHUYECKUX BETHINH
WneanbHblil pe3ucTop WIK PE3UCTUBHBIN IIEMEHT

WHayKTHBHBII SIIEMEHT WK HIcalIbHAs KaTyllKa

W neanbHbIM KOHIEHCATOP UM EMKOCTHBIN 3JIEMEHT

OCHOBHBIE 3aKOHBI LIeTIeH TepeMEeHHOT0 TOKa

IlocTpoeHue BEKTOPHOM THUarpaMMbl

TpeyroabHUKU CONIPOTUBICHUM U MOLIHOCTEH

Pe3onaHc HanpsxeHU

OCHOBHBIE 3aKOHBI

ITocTpoeHue BEKTOPHOU AHarpaMMbl

TpeyroiabHUKU MPOBOJUMOCTEN U MOIIHOCTEN

Pe3onanc TokoB

OnpezeneHne MOIHOTO CONPOTHUBIICHUS

MOoLIHOCTS B LEMAX CHHYCOUAAIBHOTO TOKa

[MonsiTne o0 k03¢ pUnNeHTE MOITHOCTH U CIIOCO0AX €0 yBEIHIECHUS
OCHOBHBIE NOHATHS U ONPEIEICHHS

AHanu3 Heny ¢ Nocle10BaTeIbHbIM COEIUHEHUEM HHIYKTUBHO-CBA3aHHBIX
KaTyIeK

Pacuer anexTpuueckux nenei npyu HaTUYUU B3aUMHOW HHIYKTHBHOCTU
Tpexdasnsrii reHepaTop

Crioco0Ob! BKIIFOUSHHS B TpeX(Pa3HyIo HETb

CoenuHeHNE TPEYTONBHUKOM

CoennHeHHE 3Be3710H TPEXITPOBOIHON

CoennHeHHE 3BE37101 YETHIPEXIIPOBOAHOIMN

MormHocTH Tpex(a3HbIX Hemnei

ITpu9arHbBI BOZHUKHOBEHUS HECHHYCOUJATBHBIX BETHINH

Crnioco0bl n300pakeHNs] HECUHYCOUJAbHBIX BEJIMYNH
JlelicTByromue 3Ha4eHUsI TOKOB U HATIPSKEHUN HECUHYCOUJATbHBIX
BEIUYNH

Kos¢pduunenTsl, xapakTepu3yromnye neproIuieckie HeCHHYCOUIaIbHBIX
BEIUYHNH

3 MaruuTHble Heny u
OCHOBBI NEPEXOTHBIX
NpoLeccoB

OCHOBHBIE OTIPENIENEHNUs U BETUUUHBI

OCHOBHBIE 3aKOHBI MATHUTHBIX LI€NEH

AHanoruu

[Ipsimast m oOpaTHast 3agaun

Pacuer Hepa3BeTBIEHHON MAarHUTHON LIETH TOCTOSIHHOT'O TOKA
CuMMeTpHYHBIE Pa3BETBICHHBIE MATHUTHBIC HETTH

HecuMMeTpudHbIe pa3BeTBICHHBIE MATHUTHBIE TIETIH (IIpsiMasi, oOpaTHasi,
CMeIIaHHas 3a]1a4a)

Maruutssni notok u 9J]C kaTyniku ¢ peppoMarHUTHEIM CePICIHIKOM




[Torepu B KaTymke ¢ heppOMarHUTHBIM CEPICTHUKOM

Tok KaTymku ¢ (eppOMarHUTHBIM CEPICIHUKOM

Cxema 3aMeeHHs ¥ BEKTOpHAs TUarpaMMa KaTyIlky ¢ eppOMarHUTHBIM
CePICYHIKOM

OCHOBHBIE TIOHATHS

3aKOHBI KOMMYTAIHN

[MonxiroueHNe KOHIEHCATOPA K UCTOYHUKY TMTOCTOSTHHOTO HANIPSKECHUS
Paspsn xoHneHcaTopa Ha pe3ucTop

JmuTenbHOCTH Mporecca

[Monxrouenne peaabHOM KATYIIKK K ICTOYHUKY MTOCTOSHHOTO HAIIPSDKEHUS
[Monxirouenne peaabHOM KaTYIIKA K ICTOYHUKY CHHYCOUIAITBHOTO
HaIPSHKEHUS

K3 xarymku MHIYKTUBHOCTH

4.2. Pazaeinl TMCHMILINHLI U BUABI 3aHATHI

ouHasi hopMa oOydeHUs

Ne HanmenoBanue pasnena Jlexumonnoro | CeMHuHapcKoro CP Bcero,
/11 JTUCIUTUTAHBI TUTIA THTIA 9acoB
1 Ileru MOCTOSTHHOTO TOKA 16 32 60 108
2 [lern mepeMeHHOTO TOKA 12 24 46 82
3 Mar"uTHbIE LIEITH U OCHOBBI 4 8 14 26

MIEPEXOJTHBIX MTPOIECCOB
Uroro: 32 64 120 216
3aoyHas (popma 00yueHus
Ne HaumenoBanue paszaena Jlexumonnoro | CeMHUHapCcKOro CP Bcero,
/11 JTUCIUTUTAHBI TUTIA THTIA 9acoB
1 Ileru MOCTOSTHHOTO TOKA 6 8 94 108
2 [lern mepeMeHHOTO TOKA 4 6 86 96
3 Mar=uTHbIE LIEITH U OCHOBBI 2 2 8 12
MEPEXOIHBIX MPOIECCOB
Uroro: 12 16 188 216
4.3. 3aHATHS CEMHHAPCKOI0 THIA
No Ne pasena TpynoemMkocTh
/1 Tema (qac)
FICTHTUTIHET OYHas 3a09HAS
1 2 3 4 5
1 Opranuzanus 1 IopsI0K BBITIOJTHEHUS 4 i
a00paTOPHBIX pabOT
2 N3ydyenue mynpTUMETpa 4 2
3 HccnenoBanmne coeNMHEHUN DIIEMEHTOB CXEM 4 i
3aMeIIeHUS
4 HccnenoBanne HCTOUHUKOB MTUTAHUS 4 2
5 1 [Ipumenenue 3akoHoB OMa npu pacuere Leneu 4 )
MOCTOSIHHOTO TOKa
6 HccnenoBanue TMHEWHBIX JIEKTPUYECKUX LIENEN 4 i
MOCTOSIHHOTO TOKa
7 Pacuer anekTpudeckux merneu mocToOSTHHOTO TOKa 4 2
8 HccnenoBanmne HEMMHEHHBIX AIEKTPUIECKUX 4 2
neneiu
Hroro 3a cemectp 32 8
9 | 2 | ViccreioBanume DIIEMEHTOB B IIEMH EPEMEHHOTO 4 -




TOKa

10 HccnenoBanue 1eny nepeMeHHOTo TOKa C 4 i
MI0CTIeIOBATEIbHBIM BKIIOYCHHUEM 3JIEMEHTOB

11 HccnenoBanue nenu nepeMeHHOro ToKa ¢ 4 i
napaieIbHBIM COSIMHEHUEM DIIEMEHTOB

12 N300parkeHre HeCUHYCOUIATbHBIX 4 5
ANEKTPUYECKUX BEITUUNH

13 Pacuer pa3BeTBIICHHBIX LIETIEN IEPEMEHHOIO 4 2
CUHYCOHIaJIbHOTO TOKA

14 Pacuer Tpex(azHbIX 11enei mepeMeHHOro 4 2
CUHYCOHIaJIbHOTO TOKA

15 3 HccnegoBanue MarHUTHBIX 1eNei 4 2

16 HccnenoBanue nepexoaHbiX MpOLECCOB 4 -

Hroro 3a cemectp 32 8

| \ HUroro: 64 16

4.4. Y4eOHble 3aHATHS, PA3BUBaIOLIUE Y 00y4AOLIUXCS HABBIKH KOMAHAHOH padoThl,
MEKJIMYHOCTHbIE KOMMYHUKAIMU, IPUHATHE PeLIeHUI, JUIepCKHe KayecTBa

He npenycmotpeno OITOIT

4.5. YyeOHble 3aHATHA B (popMe NPAKTHUYECKOH NMOATOTOBKHU

He npenycmotpeno OITOIT

4.6. IIpumepHasi TeMaTHKA KYpPCOBBIX padoT
- YrpoiieHue 1emnei CoeJMHEHUS 3JIEMEHTOB;
- OnpeneneHue SKBUBAJICHTHOTO COMPOTHUBIICHUS CXEM CMEIIAHHOTO COCIMHEHUS
3JICMCHTOB,;
- Pacuer nuHEeMHBIX 11eTIei MOCTOSHHOTO TOKA;
- Pacuer HenMHEWHBIX 1IeTIel MOCTOSHHOTO TOKA;
- Pacuer nenei cHHyCOMAIBHOTO TOKA,
- Pacuer HecuHyCOMIANIbHBIX BEJINYUH;
- PacueT MarumTHEIX IeNeH;
- PacueT nepexoaHbIX MpoLeccoB.

5. Opranu3anus caMoCTOATEIbHONH padoThl 00yYaIOUIUXCS N0 IUCHUIIIHHE

5.1. Tunbl caMoOCTOATEILHOI PaGOTHI M €€ KOHTPOJIb

Tun camocrosiTeIbHON PadoThI dopma 00ydeHus Texymuilt KOHTPOJIb
OYHast 3a049Has
[TpopaboTka MaTepualia JeKIIHi, 60 140 TectupoBaHue UITU
MOJITOTOBKA K 3aHSATHSIM cobeceroBaHue
CamocTosITeThbHOE H3YYCHUE TEM 8 TectupoBanue
17001
cobecenoBanne
KypcoBoii nmpoekrt (pabota) 26 24 3amura
PacuetHo-Tpaduueckue padboTb 14 12 CobecenoBanue
KoHnTponbHbIe paboThl 12 12 3amuTa
BCETO YacOoB: 120 188




5.2. YueOHO-MeTOoAuYecKHe MATEPHAJIBI 1JI51 CAMOCTOSITE/ILHOI padoThI:

1. berukoB HO. A. OCHOBBI TEOPETHYECKOM SJIEKTPOTEXHHUKHU : yueOHoe mocobue / FO. A.
berukos, B. M. 3onotaunkuii, 3. I1. Yepnpimes. — 2-e uzg., crep. — Cankr-IlerepOypr : Jlans,
2009. — 592 c¢. — ISBN 978-5-8114-0781-1. — Texkct : amekTpoHHbI# // JlaHb : 3JIEKTPOHHO-

oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/36. — Pexum pocryma: s
aBTOPH3. NIOJIB30BATENICH.
2. Anomnonckuit C.M. TeopeTnyeckue OCHOBBI JIEKTPOTEXHUKU. DIEKTPOMArHUTHOE T0JIE

[DnexTpoHHbIi pecypc] : yueOHOe mocobue. — DnekrpoH. nan. — CII6. : Jlanp, 2012, — 588 c.
— Pesxxum nocryma: http://e.lanbook.com/books/element.php?pll_id=3188 — 3aru. ¢ sxpana.

3. AtabekoB ['.U. Teoperrnueckue OCHOBBI JIEKTPOTEXHUKU. HelnHEHHbIE AJIEKTPUICCKHE
[enu. DIEKTPOMAarHuTHOE ToJie [DIEKTPOHHBIN pecype] : yuebHoe mocobue / 1. ATtabekos,
C. . Kymansan, A.b. Tumodees [u ap.]. — Dnekrpon. nan. — CII6. : Jlanp, 2010. — 432 ¢. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=644 — 3arux. ¢ sxpana.

5.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSITE]IbHOE H3YUEHHE:
(coenacno mabnuye nynkma 5.1)
Krnaccudukanus 371eKTpoyCTaHOBOK;
AHanu3 Hepa3BETBJICHHBIX IENEN MOCTOSHHOTO TOKA C IMHEHHBIMU 3JIEMEHTAMU;
AHanu3 pa3BeTBIEHHBIX LIETIEH MOCTOSTHHOTO TOKA C JINHEWHBIMU 3JIEMEHTAMU;
AHanu3 Hepa3BETBJICHHBIX IENEN MOCTOSHHOTO TOKA ¢ HEIIMHEHHBIMU 3JIEMEHTaMU;
AHanM3 pa3BeTBICHHBIX LIETIEH MOCTOSTHHOTO TOKA C HEIMHEUHBIMU 3JIEMEHTaMU;
[TpeoOpa3zoBaHus CXeM COEIMHEHUS «3BE3/1a» - «TPEYTOIbHUKY;
MeTo/1 5KBUBaJICHTHOI'O T€HEPATOPA;
I'padpuaeckuii MeTox pacyera JUHEHHBIX IETICH MOCTOSHHOTO TOKA;
OcCHOBHBIE 3aKOHBI IIETIEH TEPEMEHHOTO CHHYCOUJAIBHOTO TOKA;
AHanu3 1enu ¢ nocjaea0BaTeIbHbIM COCIMHEHUEM UHAYKTUBHO-CBS3aHHBIX KATYIICK;
Pacuer anexrpuueckux neneu npyu HATMYUKA B3aUMHOW UHIAYKTUBHOCTH;
Tpexdasnslit renepaTop;
JlelicTByIOIIME 3HAYEHUS] TOKOB U HANPSKEHUI HECUHYCOUAAIBHBIX BETUYHH;
KoaddurmenTsl, XxapakTepusyroiue nepuoandeckue HECUHYCOUJAIbHBIX BETUYHH;
[Ipsimast u 0OpaTHas 3a7a4d MarHUTHBIX LIETIEH MOCTOSTHHOTO TOKa;
HecummeTpuuHnbie pa3BeTBICHHBIE MATHUTHBIC 1IeTH (TIpsiMasi, 0OpaTHas, CMEIIaHHas 3a/1a4a);
Cxema 3aMelIeHus U BEeKTOpHAs Juarpamma KaTyliku ¢ eppOMarHUTHBIM CepICYHUKOM;
OCHOBHBIE METO/IBI pacueTa MePEXOIHBIX MPOIIECCOB;
K3 kaTymkyu MHAYKTUBHOCTH.

6. @DoH] OLEHOYHBIX CPEJICTB /Js MPOBeIeHHs MPOMEKYTOYHON aTTecTaluu
00y4YaKOIIUXCS M0 TUCHHILINHE

6.1 IlepeyeHb KOMIETEHUMIi U OLEHOYHBIE CPEICTBA MHIMKATOPA NOCTUKEHHS
KOMIIeTeHIIMH

Koo [lepeyeHb IAHUPYEMBIX HaumenoBanue
I/IHLLI/IKaTOp JOCTUKCHUA
Komne- pE3YIILTATOB OOYUECHHS TI0 OLIEHOYHOTO
KOMIICTCHIINU

meryuu JUCHUITIINHE CpcacTBa
WT-20mk-1 3HATD. Tect
VICIoNb3yeT 3HaHUS OCHOBHbIX | “K/IACCHUKALMIO SIEMEHTOB CXeM

OIIK- | 33KOHOB JIeKTPOTEXHHUKH, 3aMCILCHIA

- -3JIEKTPOTEXHAYECKHE BETMINHBL
HEOOXOIUMBIX IS PEIICHUS
1 6 H3MEpPCHUS

THIOBBIX 34712 B ODIIACTH -OCHOBHBIE 3aKOHBI DJIEKTPHIECKUX
npo(eCcCHOHAIBHOM MAarHMTHBIX LETEH TIOCTOSHHOTO U

ACATCIbHOCTH MEPEMEHHOT0 TOKA



http://e.lanbook.com/books/element.php?pl1_id=3188
http://e.lanbook.com/books/element.php?pl1_id=644

-OCHOBHBIE METOIbI PACUETOB LieTIeH
MOCTOSIHHOT'O M TIEPEMEHHOT0 TOKa
-Ha3Ha4YeHUE U NPUHINI PabOTHI
MU3MEPHUTENBHBIX TPHOOPOB
NEKTPUUIECKUX BEITNINH

-OCHOBBI TEXHUKHU O€30IaCHOCTH NPH
paboTe ¢ 3IEeKTPOyCTaHOBKAMH
-TIpaBwJIa YTCHUSA U COOPKH
NIEKTPUUECKUX U MAarHUTHBIX IENeH
-ITOPSIIOK U METOAUKY MOJTYUSHHS
HKCTIEPUMEHTAJIbHBIX JAHHBIX B
71a00PaTOPHBIX U PON3BOJICTBEHHBIX
YCIIOBUSIX.

YMeThb!

-Ha NPAKTUKE IPUMEHATh OCHOBHBIC
3aKOHBI JIEKTPUIECKUX M MATHUTHBIX
neneun

-4UTaTh, COOMPATh, AaHATU3UPOBATh U
PpacCUYUTHIBATD JJICKTPHUUCCKUE U
MAarHUTHBIC LICIIU

-COCTaBIIATh U 0POPMIISTH
IIEKTPUUECKHE CXEMBI,
TornorpaguyecKkue U BEKTOpHbIE
JarpaMMbl

-COTIOCTABIISITH PE3yIbTATHI
HKCTIEPUMEHTA C TEOPETHUECKUMHU
MPEATNIOCHIIKAMH U (POPMYIIUPOBATH
BBIBOJIBI ICCIICIOBAHUH

BJIa/IeTh.

-HaBbIKaMH UYTCHUWA, aHaJIN3a U C60pKI/I
QJICKTPUUCCKUX U MAarHUTHBIX ueneﬁ
-HaBbIKaMH HCIIOJIb30BaHUA
AIIEKTPON3MEPHUTENBHBIX TPUOOPOB
-HaBBIKAMH IIPOBE/ICHHS PAcueTOB
IIEKTPUUECKUX U MarHUTHBIX IIeNer
-HaBBIKAaMH 00Pa0OTKHU U aHAIH3a
9KCTIEPUMEHTAIBHBIX JaHHBIX.

6.2. llIkaJjabl OEeHMBAHUA

HIkaJjia oneHMBaHMs TECTUPOBAHUA HA 3a4eTe

00 BBINIOJIHEHU S 3aAHUHA PesyabTar
50 -100 3aYTEHO
meHee 50 HE 3aYTEHO

6.4. TunoBble KOHTPOJIbHBIC 3aJaHUA UJIU UHBIC MAaTCpHAJbI:

VYka3zaHsl B mpuiiokeHuu 1.

7. TlepeyeHb OCHOBHOW M IOMOJTHUTEIbHON Y4eOHOI JIUTEpPaTyphbl, HEO0OX0IUMOMH
JJ151 OCBOEHHUS TUCIHUTIUHBI
a) OCHOBHAas JTUTEpATypa
1. 3aiinena, 3. B. TeopeTuueckne OCHOBBI JIEKTPOTEXHUKH : ydeOHoe mocobue / 3. B.
3aituea, H. K. JlorsunoBa. — Cankt-IlerepOypr : CII6I'YT um. M.A. bonu-bpyesuua,




2022. — 117 ¢. — ISBN 978-5-89160-242-7. — TekcT : 3neKTpOHHBIH // JIaHb :
aJIeKTpOHHO-O0uOmoTeynas cucrema. — URL: https://e.lanbook.com/book/279128

2. OCHOBBI TEOPETHYECCKOM JIEKTPOTEXHUKH : yueOHoe ocodue / FO. A. berukos, B. M.
3onorauukuid, E. b. ConoBbesa [u ap.]. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans,
2022. — 592 ¢. — ISBN 978-5-8114-0781-1. — TekcrT : 2neKTpOoHHBIH // JIaHb :
aNeKTpOoHHO-OnbMoTeynas cucrema. — URL: https://e.lanbook.com/book/210227

0) JOIOJIHUTENbHAS JTUTEpATypa

3. Amnomnonckuii, C.M. TeopeTuueckrne OCHOBBI 3JEKTPOTEXHUKH. DIEKTPOMAarHUTHOE
nosie [ DJIeKTPOHHBIN pecypc] : yueOHoe mocodue. — DnekTpoH. aad. — CII6. : Jlansp,
2012. — 588 ¢. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=3188 — 3aru1. ¢ sxpaHa.

4. Arabekos, I .M. TeopeTnueckrue OCHOBHI 3JEKTPOTEXHUKH. HenmuHelHbIe ek TpudecKue
1enu. DJIeKTPOMarHuTHOE ToJjie [ DIeKTpOHHBIN pecypc] : yueObHoe mocodue / I'.1.
Artabexos, C.Jl. Kymansu, A.b. Tumodees [u ap.]. — Dnektpon. nan. — CII0. : Jlans,
2010. — 432 c. — Pexum gocryma: http://e.lanbook.com/books/element.php?pll_id=644
— 3ariL. ¢ ’KpaHa.

5. IlpsuumiaukoB B.A. Teoperuueckue ocHOBBI dnekTpoTexHuku: Kype nekuuit. — 4-e uzn./
B.A. llpstaumankoB — CI16.: KOPOHA npunT, 2004. — 368 c. ISBN 5-7931-0104-7

6. IlpsuukoB B.A. Dnextporexnuka u TOD B nmpumepax u 3anavax: [IpakTudeckoe
noco6ue. / B.A. Ilpsanmaukos, E.A. Tlerpos, FO.M. Ocunos. — CI16.: KOPOHA mpuHT,
2003. — 336 c. ISBN 5-7931-0248-5

7. Dnextpoctatuka. MarHUTOCTaTUKA. DIEKTPOMArHUTHASI MHIYKIHS [ DIIeKTPOHHBII
pecypc] : yuebHO-MeToau4Yeckoe mocooue. — DnekTpoH. gadn. — M. : MI'TY um. H.D.
baymana (MockoBCKuii ToCy1apCcTBEHHbIN TEXHUYECKHI yHUBEpcuTeT uMeHu H.O.
baymana), 2011. — 56 c. — Pexwum noctyna:
http://e.lanbook.com/books/element.php?pll_id=52490 — 3ar. ¢ sxpana.

8. IlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
"UHTepHer"
1 Jlexuuu no Teoperudyeckum OcHoBam DnektpoTexHuku (TOD) [DnexTpoHHbIN pecypc]
— pexxum jgoctyma: http://www.toehelp.ru/theory/toe/contents.html
2 TeopeTrdeckre OCHOBHI 3JIEKTPOTEXHUKH [ DIIEKTPOHHBIN pecypc| — peKuUM JOCTyIIa:
http://www.electrik.org/lesson/Golubev/default.htm
3 TeopeTnveckre OCHOBBI JIEKTPOTEXHUKH [ DIIEKTPOHHBIN pecypc| — peKUM J0CTyIIa:

http://bourabai.kz/toe/
9. MeTonnquKue YKazaHus OJasd Oﬁy‘lalOIllI/IXCH M0 OCBOCHMIO JTUCHUIIJIMHBI

Kuzypos A.C. Metonudeckue yka3zaHUs K BBIIOJIHEHHIO JIAOOPATOPHBIX paboT MO
muciuriiae TeopeTudeckue OCHOBBI DIIEKTPOTEXHHUKH IS cTyneHToB Hampasienus 35.03.06
«ATrpouHXeHepus» O4HOU U 3a0uHOi (opM oOyueHus — Tromens: ['AY CesepHoro 3aypasbs,
2017, -40 c.

10. MMepeyens nHGOPMANMOHHBIX TEXHOJIOTHii
1. Onepannonnas cucrema Windows (JIMiieH3HOHHO-TTPOrpaMMHOE 00ECTIeUCHHE)
2. ITaket npuknanabix nporpamm MS Office 2007 (yHuBepcUTETCKAS JTUIICH3HS)
3. [Taker npuknanubix nporpamm MathCAD (yHuBepcuTeTcKast THLICH3HS)
4. IMaxet npuxiagapx nmporpamMm AutoCAD w/mm KOMITAC (yHUBEpCUTETCKAS JTHIICH3MU)
5. MMaker mpuknamubix nporpamm SPlan (mporpammuoe obecrieyeHne ¢ OTKPBITHIM HCXOIHBIM
KOJIOM)
6. INaker mpuknamueix mnporpamm LibreOffice (mporpammuoe obecrnedeHne ¢ OTKPBITBIM


https://e.lanbook.com/book/279128
http://e.lanbook.com/books/element.php?pl1_id=3188
http://e.lanbook.com/books/element.php?pl1_id=644
http://e.lanbook.com/books/element.php?pl1_id=52490
http://www.toehelp.ru/theory/toe/contents.html
http://www.electrik.org/lesson/Golubev/default.htm
http://bourabai.kz/toe/

HCXOJIHBIM KOJIOM)
7. Taxer npuknagabix nporpamm OpenOffice (mporpamMmHoe obOecriedeHue ¢ OTKPHITHIM
HCXOJTHBIM KOJIOM)

11. MaTepuaJiIbHO-TeXHHYECKOE 0O0ecneuyeHue JUCIUIINMHBI
1 Ocummnorpad snekrponnsiit HDS (ayn. 4-204)

12. Oco0eHHOCTH OCBOEHMS JMCIHUILUIMHBI JUI MHBAJIUAOB H JIMI C OrPaHMYeHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

OOydenne OOyYarOIIUXCSI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3IIOPOBBSI MPH HEOOXOIWMOCTH
OCYILECTBIISIETCS. HA OCHOBE aJalTHPOBaHHOM pabodell MporpaMMbl C UCIOJB30BAHUEM CIIEIUATBHBIX
METOIOB O0yueHHs ¢ AUJAKTHYECKHX MaTepHajioB, COCTaBICHHBIX C Yy4YeTOM OCOOEHHOCTeH
NCUXO(PHU3NIECKOTO PA3BUTHSA, WHIMBHIYAIBHBIX BO3MOXKHOCTEH W COCTOSHHS 3IOPOBBSI TAaKHX
oOydatommxcs (00yJaromerocs).

B OeiIaX OCBOCHUA yqe6H01‘/'1 nporpaMMbl JUCHUIUIMHBI HWHBAJIWIAMHU W JIUIAMU C OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI 00€CTICUHBACTCS:

* Ul MHBAIMIOB U JIAI] C OTPAHUYECHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI IO 3pCHUIO: Pa3MENICHUE B
JOCTYIIHBIX  JJIA O6y‘IaIOIlII/IXC$I, ABJSIIOINUXCSA  CIICTIBIMU  WJIN CJ]a6OBI/IIL$IHII/IMI/I, MECTaxX U B
aJanTUpoBaHHON (opme crpaBodHON HH(GOPMAIMK O PACHHMCAHUM YUEOHBIX 3aHSTHIl, NPHUCYTCTBHE
aCCHCTEHTa,  OKa3bIBAIOIIETO O0yYaromeMycs He0OOXOJMMYI0 TIOMOIIIb; BBIITYCK
aNbTEPHATHBHBIX (OpPMATOB METOAMYECKMX MaTepuanoB (KpymHbeld wmpudT wim ayauodaiinsr),
ucnonb3oBanue Bepcun caita ans cnabosumsmmx DBC IPR BOOKS wu cnenmansHOro MOOWMIBHOTO
npunoxenust IPR BOOKS WV-Reader (mporpammbl HEBH3yaJbHOTO JOCTyNa K HH(POpMAIIUH,
npeHa3HaYeHHON JJIs1 MOOHMJIBHBIX YCTPOMCTB, paboTalomKX Ha onepainoHHoi cucreme Android u 10S,
KOTOpasi He TpeOyeT clielManbHO O0YYEeHHOTO acCHCTeHTa, T.K. moau ¢ OB3 mo 3penuto pabortarot co
CBOMM YCTPOWMCTBOM TIPHBBIYHBIM CIOCOOOM, HCIIONB3YS CIICIHAIBHBIE [ITaTHBIE HPOTPAMMBI IS
He3psaux e, ¢ koropeivu IPR BOOKS WV-Reader nmeet momHyt0 COBMECTUMOCTB);

* IJI1 UHBAJIMAOB M JIUI] C OrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBBA IO CIYXY: HaJICKAIIUMU
3BYKOBBIMH CPE/ICTBAMH BOCIIPOM3BE/ICHHE HH(POPMAIINY;

* U MHBAIWAOB M JIMIl C OTPAaHWYCHHBIMU BO3MOYKHOCTSIMH 3JIOPOBBS, MMCIOIINX HApPyLICHUS
OTIOPHO-/IBUTATEIILHOTO  amnmapara: BO3MOXKHOCTb OECIpersTCTBEHHOro JocTyna oOyJaromuxcsi B
yueOHbIe MOMEIICHHs, TyaleTHble KOMHATHl M JpYyrue MoMemieHust kadeapsl, a Takxke npeObIBaHHE B
yKa3aHHBIX MMOMEIICHHUSX.

OO0pa3oBanue OOY4YaIOUIUMXCSA C OrPAaHMYCHHBIMH BO3MOXXHOCTSMH 370POBbS MOXKET OBITh
OpraHu30BaHO KaK COBMECTHO C ApPYIruMu O6yanOHII/IMI/ICH, TaK W B OTACJIBHBIX TIpyHIiiax HWIA B
OT/EJBHBIX OpPraHN3aIMsX.
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KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPHUAJIbI OHEHKMU 3nanwui,
YMEHHMH, HABbIKOB H (MJIM) ONBITA AeATEIbHOCTH, XapaKTePHU3yoLIHe 3TaNbI
(popMHUpPOBaHUS KOMIIETEHIMI B IIpoLiecce 0CBOCHHS M CHHUIIHHBI
Teopernyeckne 0CHOBBI 3J1EKTPOTEXHUKH

Bonpockl 1151 IOATOTOBKH K 3a4€Ty (1 mosioBMHA)
- DJEKTPOTEXHUYECKHUE BEIMYUHBI;
- Enqunuiisl uamMepenust 31eKTpOTEXHUYECKUX BETTUYUH;
- KparHble equHHIBI;
- JlonbHbIE € AMHULIBI;
- 3akoH Oma JJ1s yyacTKa Lenu;
- 3axkoH OMa 171 TIOJTHOM I1eTH;
- 3axon OMa 111 aKTUBHOM BETBH;
- DJIeMEHTHI CXeM 3aMeIlEHUs;
- UnTerpanbHble BEIMYUHBI 3JIEKTPOMArHUTHOTO TOJISl B TEOPUH DJICKTPUUECKHX TETICH;
- ['eomeTpuueckue 3J1IEMEHTHI CXEM 3aMEIICHHS;
- [Tepmsrii 3akon Kupxroda;
- Bropoii 3akon Kupxroda;
- bananc mMomHOCTEH;
- 3akoH [[xoyns-JleHua;
- MeToauku ynpoiieHus 3JIeKTPUIECKUX CXEM;
- OnpeneneHue SKBUBAIEHTHOTO CONPOTHBIICHNUS;
- [IpuGops! u3Mepenus;
- OnbITHI KOPOTKOTO 3aMBIKaHUS M XOJIOCTOTO X0/1a, ONPe/IeTICHIE XapaKTePUCTHK HCTOYHHKA;
- BykBbI natuHCKOTO andaBuTa;
- Meronp! pacuera 1ienei;
- MeTo HenmocpeICTBEHHOTO UCIIOIb30BaHus 3aKk0HOB Kupxroda;
- MeTon y310BbIX TOTEHIIMAJIOB;
- MeTon HanpsKEHUST MEXTY IByMS y3JIaMU,
- Meron 3KBUBaNIEHTHBIX NTPEOOpa30BaHMIA;
- Meton cynepno3uiuii (HaJI0KeHUs );
- MeTo akTHBHOTO JIBYXTOJIFOCHHUKA (9KBUBAJICHTHOT'O TEHEPATOPA);
- llenu ¢ HeMMHENHBIMU CONPOTUBIIEHUSIMU;
- Pacuet HeTMHENHBIX PJIEKTPUUYECKUX IIETIEH MOCTOSTHHOTO TOKa rpaduueCKUMHU METOIaMU;
- CxeMbl COeIMHEHUS DJIIEMEHTOB;
— BAX.

TemaTnku Bonpocos K 3a4€ty (1 mo/ioBuHA)

Koowl

Bonpocul k 3auemy
KoMnemeHyuu

bananc MomHocTEi.
BonbT-ammnepHbie XapaKTepUCTHKU JIMHEHHOTO COMPOTUBIIEHUSI AKTHBHOTO.
JIBYyXTONIOCHUKH.
JIBYXII0JIFOCHUKH.
EmkocTs anexkrpuyeckas. KongeHcaTtopsl.
1 3akonsl Kupxroda.
OIIK- 3akonsr OMa.
3aKOHBI NEKTPUUECKUX IIETIeH TIOCTOSTHHOTO TOKA.
3ameHa coeIMHEHUS CONTPOTUBIICHUI aKTUBHBIX U3 coequHeHus Y B A 1 HA000pOT.
WcTouHuky 3HEpruu.
Karymika nHIyKTHBHOCTH.
OnpenerneHre KOIMYECTBA Y3JI0B, BETBEH, KOHTYPOB T10 3aJIaHHOM CXeMe.




OnpezneneHye TOKOB BETBEH CIIOKHBIX CXEM COEAMHEHHSI YPaBHEHMSMHU KOHTYPHBIX
TOKOB.

Ornpenenexnue y3na.

OTBIT KOPOTKOTO 3aMBIKAHHUS.

[TonsATHE O HEMMHEWHBIX MEKTPUUSCKUX IeTsiX. I padudeckuii meTon pacueTa
HEJIMHEWHBIX IIeTIed MTOCTOSTHHOTO TOKA.

[ToHsiTHE 0 TIOCTOSTHHOM TOKE. MICTOYHUKH MOCTOSTHHOTO TOKA; MX XapaKTEPUCTUKH.

[TonsiTue 06 3yeKTpUUYECKOil 1enn. AKTHBHBIE U ACCUBHBIEC DJIEMEHTHI 3JIEKTPUYECKON
eTH.

ITocnenoBaTenbHOCTD YIPOIIEHHUS CXEM CMEIIaHHOTO COeIMHEHNUS 3JIEMEHTOB.

[MpoBoanuku 1-ro M 2-r0 posa. 3aBUCHMOCTb COPOTUBIICHUS OT TEMIIEPATYPHI.

Pacuer anexTpuueckux 1eneit METOA0M KOHTYPHBIX TOKOB.

Pacuer anexkTpuueckux neneil MeTo0M Cynepro3UIIUH.

Pacuert anexTpruyeckux Leneil METOA0M Y3JI0BBIX U KOHTYPHBIX YPABHEHUI.

Pacuer anexTprueckux 1eneit METoI0M SKBUBAJIEHTHOTO TeHEpaTopa.

Pexxumbl paboThl 3meKTpuuecKux Ierneil. OmbITE XOJOCTOr0 XO0Aa W KOPOTKOTO
3aMBIKaHWSA TSI ICTOYHUKOB ITUTAHUSL.

Crnoco06b!I COeANHEHNUS HIIEMEHTOB CXEM 3aMEILCHHUS.

Cxema 3aMelIeHus dIIeKTprUIecKoif reru. [lonsarue 06 y3ie, BeTBH, KOHTYpE.

Cxema 3aMeIIeHNUS HIEKTPUIECKON IEH. Y3€l, BETBb, KOHTYD.

OKBUBAJICHTHBIE TPEOOPA30BAHMUS CXEM IICKTPUUCCKHUX [ENeH ¢ IMapaieTbHbIM
COEIMHEHUEM COTPOTHBIICHUH.

OKBUBAJICHTHBIE MPEOOPAa30BAHUS CXEM JIIEKTPHUYECKHUX LieNel C MocieqoBaTeIbHbIM
COEIMHEHUEM COIIPOTUBIICHUM.

OKBUBAJICHTHBIE MPEOOPAa30BaHUSI CXEM JIIEKTPHUUYECKHUX LENel C MocieqoBaTeIbHbIM
COCIMHEHUEM COIIPOTUBIICHUMN.

OKBHBAJICHTHBIC MMPEOOPA30OBAHUSA CXEM DIICKTPUYCCKHUX IICTeH CO CMEIIaHHBIM
COEIMHEHUEM COIIPOTUBIICHUMN.

OnekTpudeckast eMKOCTb. KOHICHCATOPBI; EMKOCTh INIOCKOTO KOHJEHCATOPA.

DJIEeKTPUYECKUH TOK: TIOHATHE O IOCTOSIHHOM TOKE.

DJeKTpUIECKOe COIIPOTUBIICHHE, IPOBOAUMOCTE.

DJIEKTPUYECKOe CONPOTHBICHUE, MNPOBOAUMOCTh. Kilaccudpukanus BewmiecTB 110
MIPOBOIUMOCTH.

DneMeHTHI cXeM 3ameIeHus. X xapakTepucTHKH.

OTnnuns HeJIMHEHHBIX 3JIEMEHTOB OT JIMHEHHBIX.

I'pynmsl HeNMHENHHBIE YIEMEHTOB.

[MpuHuMnuanbHble OTIMYUS HETMHEHHBIX 3JIEMEHTOB ¢ cUMMeTpuuHO BAX u ¢
HecuMMeTpuuHO BAX.

I'paduueckuii  crnoco0®  ompeneneHus  cratudeckoro W auddepeHnnaIbHOro
COTIPOTHBJICHHS HEJIMHEITHOTO 3JIEMEHTA.

AJNTOPUTM COCTaBJICHUS JIMHEHHOM CXEMBI 3aMEIIeHNUs, SKBUBAJICHTHON Ha pabouem
yuactke BAX HenmuHeTHOMY dJIEMEHTY.

ITytn oTbickaHus paboueil TOYKM NMpPHU TOCIEJOBATEIHHOM COCAMHEHUH HEJINHEHHBIX
3JIEMEHTOB.

Meroauka TocTpoeHust  pesynbTHpylomeii BAX < memm ¢ mociienoBaTeNbHBIM,

MapauleJIbHBIM U CMEIIaHHBIM COETMHEHHEM JIEMEHTOB.

BbykBeHHbIE 0003HAUYEHHS M €AMHHIIBI U3MEPEHUS JIIEKTPOTEXHUUECKUX BEINYHH.

BbyxBbl natuackoro andasuTa. Bemmunael, 0003Havaromuecs JaTHHCKUMHU OyKBaMu.

ITpucrasku CU.

MCTO}]I/IKa IMPOBEACHUA OIIbITA KOPOTKOT'O 3aMbIKaHHA.

MeTtoauka MpoBEIEHHUS OTBITa XOJIOCTOrO XO0/1a.

CxeMbl BKITIOYEHUS MYJIBTUMETPA IIPU BBIIOIHEHUH HEMOCPEACTBEHHBIX U3MEPEHUIA.

IIpuMepHbIe MHKEHEPHDIE 32/1a4H1 JUIS TIOATOTOBKHU K PacYeTHO-
rpaduyeckoii padore (1 mosioBUHA)

1. IIpoananu3upyiite, Kak U3BMEHHUTCS 00IIasi CUjia TOKa B IIETH C TPEMS
HapaJijIeIbHO COEAMHEHHBIMU PE3UCTOPAMHU, ECIIH MTOCIIEN0BATEIBHO C OAHUM U3 HUX
BKJIFOUUTH TAaKOW e pe3UCTOp (HANpsHKEHUE Ha 3a)KUMax LETH MPU 3TOM OCTaHETCs
HEW3MEHHBIM)




2. [Ipoananu3upyiite, Kak U3MEHUTCS OOIIAsl CUJIa TOKA B IIETIH C TpeMs
napajijiebHO COEAMHEHHBIMU PE3UCTOPAMHU, €CIIH OUH U3 PE3UCTOPOB OTKIFOUYUTH
(HampspKEHUE Ha 3a)KUMax LeTH MPU 3TOM OCTAHETCSI HEU3MEHHBIM )

3. [Ipoananu3upyiite, Py KaKOM IMOJIOKEeHUH Kinroder S1 n S2 sKBUBaJIEHTHOE

COIMPOTHUBJICHUC 6YI[€T MHWHHUMAJbHbBIM
S1

4. OnpenenanTte SKBUBAJICHTHOE COMMPOTUBJICHHE DIIEKTPUIECKON ICITH
OTHOCHUTEIBHO 3akUMOB a 1 b, eciu R1=R2=R3=R4=50 Om

R1

5. Kak usmenurcs cuia Toka B 9JIEKTPUIECKOM 1IEeTIH, TP 3aMBbIKaHUHU KITI04Ya
R1 R2

SAl RS
R3 R4

6. Uemy paBHa cujia Toka, poTekaromias yepes peauctop R1, ecnu ero
conpotusieHue paBHo R1=100 Om, conpoTtusnenue pesucropa R2=500 Om, eciu
CHWJIa TOKa, MPOTEKAoIIEro uepe3 pe3uctop R2, cocrasmser 12=0,1 A

R1 R2

il
!

7. Onpenenure, yemy OyJe€T paBHO SKBUBAJIEHTHOE CONPOTUBIICHUE, €CIIN
R1=R2=R3=R4=60 Om




R1 R3

— 1
R2 R4

) I

O 8]

8. Onpenenure nmoka3anus ammnepmerpa PA3, ecnu mokazaHusi aMIiepMeTpOB
PA1=1 A, PA2=0,3 A

RI PA2
PAl

Ry PA3

9. IIpoananu3upyiite, Kak N3MEHUTCS HAMPSDKEHUE HA y4acTKax ab u be mpu
3aMbIKaHUM Kitoya, ecau Uac=const

a R1 b
O- f }
I
R3
c R2
O | }
L F

10. [Ipoananu3upyiite, Kak UISMEHHUTCS O0IIas cujia TOKa B IETH, €CJIU K IBYM
MOCJIEI0BATENbHO COCTUHEHHBIM PE3UCTOPaM NapajuleibHO MOACOEAUHUTD TPETUN
pe3ucTop (HampsiKEeHUE Ha 3aKUMax LENU OCTAETCSI HEU3MEHHBIM)

11. Onpenenure, yeMy paBHO CONPOTHUBIIEHHE MEXKIY y3JaMu A u B, ecnu
R1=R2=R3=R4=10 Om

R1 R2

‘ } {

| S|
B
0
R3 R4

—___— 1

A

12. [Ipoananusupyiite, Kak U3MEHATCS nokazanus amnepmerpos PA1, PA2, PA3

IIpU MEPEMEIIEHUH TIOJI3YHKa peocTaTa BIIPaBo, MPU ITOM HAIpsHKEHUE Ha ydacTke ab
OCTaeTCsl HEU3MEHHBIM



{ } —— o '/\ !‘ —
PA1 PV1 PV2
a 7\ = b
Oo— )—" N \ //' ? >
A3
R3 .
[ ] { }

14. Tlpoananuzupyiite, Kak U3MeHATCA HanpspkeHus Ha R1 u R2 npu
nepeMelleHnt noi3yHka peocrata R1 BopaBo? HanpsbkeHnue Ha 3axumax Beeil Lienu

OCTacTCsA HCU3MCHHBIM
R1 R2

O-9— } { | -0

15. OnpenenuTs S5KBUBAJIEHTHOE COMPOTUBIIEHNUE CXEMbI U €€ MOIIHOCTh, €CITN
u3BeCcTHO, 4TO0 R1=R2=8 Om, R3=4 Owm, cuna Toka, nporekarouiasi uepe3 BTOpoiu
pesuctop 12=4 A

R1 R2 | R3
16. Ilpoananu3upyiite, Kak u3MeHATca MoitHocTy Ha R1 1 R2 npu

MNCPEMCIICHUHU ITOJI3YHKaA pCeoCTaTa R1 BHpaBO? HaHpH)KeHHC Ha 3a)KMMax BCeu (78048
OCTacTCA HEU3MCHHBIM

> 1 I 1
O | 1L | -0

IIpoueaypa oueHuBaHus 3a4era

3adet mpoxoauT B (OpMe TECTUPOBAHUS MCIIOIB30BAHUEM AJIEKTPOHHOM cpenbl Ims-test.

B cooTtBeTcTBHU ¢ pacnucaHueM (rpaduKoM MPOMEXYTOYHON aTTECTallM) OTKPBIBAETCS JTOCTYII
K TPOXOXJCHUIO TECTHUPOBAHUS ISl BCEX CTYAEGHTOB rpymmbl. CTyIEeHTY MperocTaBiseTcs
nepBasi MONbITKA JUIMTEIbHOCTHIO B 40 MUHYT Ha pELIEHHE TECTOBOIO 33JIaHUs, COCTOSALIETO U3
30 Bompocos. Ilociie 0TBETOB Ha TECTOBBIE 3aJJaHHUs, CTYICHT 3aBEpIIAET MEPBYIO NONBITKY. He
MeHee 4yeM uepe3 10 mocie 3aBeplieHus NepBOM MONBITKH, CTYAEHTY NPEAOCTaBISAETCS BTOpas
MOTIBITKA JUTUTENFHOCTRIO B 40 MHHYT Ha pemIeHHe TEeCTOBOTO 3amaHus, cocrosmiero u3 30
BonpocoB. Ilocne oTBETOB Ha TECTOBBIE 3aJaHMs, CTYIEHT 3aBEpPILIACT BTOPYIO MONBITKY. Ilpn
OLICHKE PEIICHUs TeCTUPOBAHUS YUUTHIBAECTCS HAWIYUIIUI pe3ynbTar.



OreHka BbICTaBIACTCS (IS CTYACHTOB OUYHOM (hOpMBI OOYyUEHHMS):

«3aYTEHO», €CIH CTYJCHT YCIEIIHO pPELIM KOHTPOJbHYIO paboTy MM pacyeTHO-
rpadpuueckyro  paboTy, HpH OSTOM HaWiydllias T[OMbITKA PEHICHUS  TEeCTUPOBAHUS
XapakTepusyercs pe3ynbTatoMm He Huke 50%;

«HE 3a4YTEHO», €CIM OOYYaIOUIUiiCs HE pPeUIHJl KOHTPOJbHYIO padOTy M pacyeTHO-
rpapudeckyro paboTy WIM pe3ylbTaT HAWIy4dlIed TMOMBITKH pPELICHUS TECTUPOBAHUS
XapakTepusyeTcs pe3ysibratoB MeHee 50%.

OreHka BeICTaBIACTCS (U1 CTYACHTOB 3a04HOM (hOpMBI 00yUEHNs):

«3a4TEHOY, €CJIM CTYJEHT YCIIECUIHO PEUII KOHTPOJIbHYIO paboTy, MPU STOM HaWIydllas
MOTIBITKA PELICHHUS TECTUPOBAHMS XapaKTepU3yeTcs pe3ysbTaToM He Hike 50%;

«HE 3a4TEHO», €CIIM 00y4aIOUINiiCs He pelInil KOHTPOJIbHYIO WM Pe3yabTaT HAWTydIlIeH
MOTIBITKY PELICHNUS TECTUPOBAHMS XapaKTepusyercs pe3ynbraToB MeHee 50%.

IIkxaja oneHuBaHuA 3a4eTa (04HasA ¢popma 00yueHus )

OueHka Onucanue

(ycnoBue W)

CTYyAEHT yCIIEIIHO PeIni KOHTPOJIBbHYIO PaOdOTy MM PacyeTHO-
rpaduyecKyro padbory.

Hawunyumuii pesynbrar TectupoBanus: He Menee 50%

3auTeHo

(ycnosue UJIN)

CryneHT He pelni1 KOHTPOIbHYI0 paboTy U pacyeTHO-rpaduIecKyro
pabory.

Haunyumuii pesynbrar TectupoBanus: menee 50%

He 3auteno

Ixana oneHuBaHuA 3a4eTa (3a04HasA ¢popma 00yueHust)

OueHka Omnucanue

(ycnoBue 1)
3auTeHo CTyIeHT yCIenHo e KOHTPOIbHYIO paboTy.
Hawmyummii pe3ynerat TectupoBanus: He Mmenee 50%

(ycnosue UJIN)
He 3auteno CTyaeHT He pemni KOHTPOJIbHYIO padoTy.
Hawmyummii pe3ynprar TectupoBanus: MeHee 50%




Bonpocs! /151 MOATOTOBKH K 3a4eTy (2 M0JIOBHHA)

- DIIEKTPUUYECKOE T10JIE, €T0 CBOMCTBA U XapaKTEPUCTUKHU;

- 3akoH Kynona. HanpspkeHHOCTh M MOTEHIMAN 31EKTPUIECKOTO MOJIS;

- Dnekrpruyeckas eMKocTb. KoHaeHcaTopsl;

- [TocnenoBarenbHOE ¥ apaJUIEIbHOE COETMHEHUE KOHIEHCATOPOB;

- I1OCTOSIHHBIN ¥ IEPEMEHHBIN JIEKTPUIECKUU TOK;

- DJEKTPUYECKOE CONPOTUBIICHUE, IPOBOJUMOCTb;

- MarauTHoOe€ 1oJje, ero CBOMCTBa U XapaKTePUCTHUKU;

- 3akoH Amrepa;

- ENWHUIBI U3MEpEHUs AIEKTPOTEXHUUECKUX BEJTNYNH;

- [lousaTus 06 MHIYKTUBHOCTH;

- [lonsiTHs 00 PIIEKTPUYECKOH 11eTH, KiTaccu(uKaIius, 0003HAYCHUS U
XapaKTEPUCTUKH DJIEMEHTOB;

- OnbITHI KOPOTKOTO 3aMbIKAaHUS U XOJIOCTOTO X0/4;

- Cxema 3aMelIeHus AIEKTPUIECKON 1IeNu. ¥Y3€e, BETBb, KOHTYD;

- cTounuku sHepruu;

- [TocnenoBarenbHOE, MApALICIBHOE U CMEIIAHHOE COEIMHEHHUE SJIEMEHTOB
CXEM 3aMEIICHUS;

- 3akonsl OMma;

- 3akonbl Kupxroda;

- bananc MomHoCTEH;

- DKBUBAJICHTHbBIE IPE0OPa30BaHUs MPU pacueTax dJIEKTPUUECKUX LETIEH;

- MeTonbl pacuera 3JEKTPUUECKUX LENEH;

- Pacuer anekTprueckux 1enei MeTo0M y3JIOBbIX OTEHI[UAIOB;

- Pacuer snekTpudecKkux neneri MeToaoM HaJlOKEHHUS;

- Pacuer snekTpuueckux 1enei MeTooM 3KBUBAJIEHTHOTO T€HEPATOPa;

- Pacuer anekTprueckux nenei MeTooM KOHTYPHBIX TOKOB;

- Pacuer anexTpuueckux 1eneit rpadudecKuM METOI0M;

- JIByXITOIOCHUKUY;

- [loHsATHA 0 IEpEeMEHHOM CHHYCOUATHHOM TOKe. CIIocoObI 1 (POPMBI 3aITUCH.
['padpuueckoe uzobpaxeHue;

- HecunyconaaibHble IEpUOANYECKUE BEIIMUNHBIL;

- [IoHATHS O HEIMHEHHBIX JIEMEHTAX;

- BonbT-amriepHblie XapakTepUCTHKY;

- [lonsTHs 0 Tpex(a3HbIX CUCTEMAX;

- [ToHATHS O IEPEXOIHBIX MPOLECCAX;

- [IepBbIil 3aKOH KOMMYTAaIUH;

- Bropoii 3aKk0H KOMMyTaluu



TemMaTHKH BOonpocoB K 3a4€Ty (2 MoJIOBHHA)

Koow
KOMnemeHyuu

Bonpocul k 3auemy

OIIK-1

OneIT KOPOTKOI'O 3aMBbIKaHUA.
I_[CHL CHHYCOHJAJIBHOT'O TOKa C IMapaJuICJIbHBIM COCAUHEHNEM ITACCUBHBIX JJIEMECHTOB,

HalpsKEHUs, TOKH, CONPOTUBJICHUE, BEKTOpHAd JUarpaMmma.

OmnpeneneHne KOJUUECTBA Y3JI0B, BETBEH, KOHTYPOB 10 33J]aHHOH cXeMe.
Pe3onaHc HanpspkeHUH B LIETIH IEPEMEHHOTO CHHYCOMIaIbHOTO TOKA.
Omnpeznenenue y3ia.

OCHOBHBIE MTapaMeTpbl CHHYCOUAATLHOTO TOKA.

[ToceoBaTeIbHOCTD YIPOIIEHHUS CXEM CMEIIAHHOTO COEMHEHNUS JJIEMEHTOB.
Pe3onaHC HanpsDKEHUH B ETTH IEPEMEHHOT0 CHHYCOUAAIBHOTO TOKA.
DJIeMEHTHI CXeM 3aMelleHus1. VX XapakTepHCTHKH.

OKBHBaJICHTHBIE TPEOOPA30BAHUS CXEM DIEKTPHUECCKHUX LETeH ¢ mapauieIbHBIM

COCONHCHHUEM COHpOTHBHeHHﬁ.

TOKOB.

Pacuer snexTprueckux nenei MeTo10M y3JI0BbIX U KOHTYPHBIX YPaBHEHUH.
JleiicTByromee U cpeHee 3HaUeHHUsI IEPEMEHHOT0 CHHYCOHMIaNbHOTO TOKA.
VlcTouHUKH SHEPrUU.

Pe3oHaHc HanpsKeHUH B [IENH IEPEMEHHOTO CHHYCOUAATIBHOTO TOKA.

PexuMbl paOOTHI 3IEKTPUUYECKHUX IIeTIeH.

OnBITHI XOJIOCTOrO X0Aa U KOPOTKOTO 3aMbIKaHHS JJI1 HCTOYHUKOB MTUTAHUS.
Bbananc momHocrei.

ITonsaTHe 0 NOCTOAHHOM TOKE. VICTOYHMKH OCTOSHHOTO TOKA; UX XapaKTepUCTUKH.
Pacuer snexTpuueckux 1eneil METo10M 3KBUBAJICHTHOTO T€HEPATOpa.

3axons! Kupxroda.

[MonsTHe 0 TpexdazHoM Toke. CXeMBI COeAMHEHHH (as3.

ONEeKTpUIECKUI TOK; IOHATUE O MIOCTOSTHHOM U IEPEMEHHOM TOKE.
BonpT-amnepHble XapaKTepUCTUKU TUHEHHOTO CONPOTHUBIECHUS AKTHBHOTO.
[onsTHE 00 AMEKTPUICCKOI LIETTH.

AKTUBHBIE Y TACCUBHBIE SJIEMEHTBI dJIEKTPUIECKON LIETIN.

OnpezeneHne TOKOB BETBEH CI0KHBIX CXEM COSAUHEHHS yPaBHEHUAMHU KOHTYPHBIX

3aKOHBI IEKTPUIECKUX LENel IOCTOSTHHOTO TOKa.
®dasHble 1 TMHEHHbIC HAIIPSKEHHUSI ¥ TOKU B TpeX(a3HbIX CUCTEMAax; COOTHOIICHHS

(I)aBHLIX W JTUHEHHBIX BEINIUH IIpH pa3IMYHbIX CXEMaAX COCANHCHU A (1)33.

HeHb CHUHYCOHJAJIbHOT'O TOKA C MOCJICA0BATCIbHBIM COCIMHECHUEM ITACCUBHBIX

QJICMCHTOB; ITOJIHOC COIIPOTUBJICHUC, BEKTOPHAA AUarpaMmma.

Pacuet anexTpudeckux 1enei MeTo10M KOHTYPHBIX TOKOB.
DOKBUBAJICHTHBIE IPEOOPA30BAHMS CXEM IJIEKTPUUECKHX LETIeH CO CMEIIaHHBIM

COCIMHCHHUEM COHpOTPIBHGHHﬁ.

EMKocTb AmekTpudeckast.

Kongencaropsl.

DICKTPUIECKOE COMIPOTHBIICHHE, TPOBOTUMOCTD.

Knaccugukarus BemiecTs o IpOBOIUMOCTH.

Katymika MHIyKTHBHOCTH.

IIpoBoauuku 1-ro u 2-ro poaa.

3aBHCHUMOCTH COTIPOTUBIICHUS OT TEMIIEPATYPHI.

[IpencraBneHre CHHYCOUIAIEHOTO TOKA BPAIIAIOIIIMCS BEKTOPOM.
Cxema 3aMeIIeHHs SIEKTPUYCCKON TICTIH.

[onsTHe 00 y311€, BETBH, KOHTYPE.

OKBHBAJICHTHBIC IIPEOOPA30BAHUS CXEM DIICKTPHICCKUX [IETICH C TIOCIEeIOBATEIIEHBIM

COEJIMHEHUEM CONPOTUBJICHUM.

Byksbl natuackoro andasnta. BemmunHel, 0003Havaromuecs JaTHHCKUMHU OyKBaMu.
BykBenHbIe 0603HAUEHHS M €AUHHIIBI H3MEPEHUS YIEKTPOTEXHUUECKUX BEIHIHH.
OnexTpuueckas eMKocTb. KOHIEHCATOPBI; EMKOCTB INIOCKOT0 KOHAEHCATOPA.
Crioco0b1 COETUHEHHUS 3JIEMEHTOB CXEM 3aMEICHHUS.

Pacuer anexTpuyeckux Lnenei METOA0M CyNEPIIO3HLIHN.

OKBHBAJICHTHBIE TPEOOPA30BAHMS CXEM DIIEKTPUUECKHX LETEH C MOCIIeA0BaTEIIbHBIM

COCIMHCHHUEM COHpOTHBJ’ICHHﬁ.

3aMeHa COeTMHEHNS CONPOTUBIICHNH aKTUBHBIX U3 coeAnHEeHNs Y B A M HA000POT.




MOIIHOCTB B IIENTH CUHYCOMJaIbHOr0 ToKa. KoadduuneHt MomHocTy.
JIBYyXTONIOCHUKH.

IToHsATHE O HEMUHENHBIX INEKTPHUUCCKUX IIETIAX.

I'padraeckmit MeTox pacueTa HEMMHEWHBIX METei TOCTOSTHHOTO TOKA.

EnuHune! u3sMepeHus 3JMeKTPOTEXHUIECKUX BEJTUUUH.

Mertoauka onpeeneHus pexuMa paboTsl HICTOYHUKA 3JICKTPUYECKOH SHepruu.
Metoarka IpoBeIeHHsI OTBITa KOPOTKOTO 3aMBIKAHUSI.

MertoauKa pOBEICHNS OTBITA XOJIOCTOTO XOa.

CxeMBbl BKIIIOUEHHS MYJIBTUMETPA IPH BHITIOTHEHUN HETIOCPEICTBEHHBIX H3MEPEHHH.

IIpuMepHbIe HHKEHEPHBIE 32124 ¥ JIJIsl MOJATOTOBKH K 3a4eTy (2 MoJI0BHHA)

1. Onpenenuth BHyTpeHHEe conpoTuBieHue ucrounuka JJ]C e =20 B, ecim pu Toke 5 A
HaIpsDKEHUE Ha ero 3akuMmax coctasuiio 18 B.

2. 3amenuts uctouHuk JJIC ¢ = 60 B skBHBaJICHTHBIM HCTOYHHUKOM TOKa, €CJIU
BHyTpeHHee conpoTtusieHue ncrounuka J/[C cocrapnser 10 Om.

3. Ompenenutps 5SKBUBAJIEHTHOE CONPOTUBIIEHUWE Y4YacTKa 3JIEKTPUYECKOM LenH,
COCTOSIIIIETO U3 YETHIPEX MapauIeTbHO BKIFOYCHHBIX conpotuBieHuit 5, 10, 1 u 2 Om.

4. 3anucath B IOKa3aTEIbHON (pOopMe KOMIUIEKC TOKA, 331aHHbII YpaBHEHHUEM;

i =10 sin( 100t + 40 ).

HAaWTHU yIJI0BYIO U JIMHEHHYIO YaCTOTHI 3TOr0 TOKA

5. 3ameHuTh MCTOYHUK TocTossHHOTO Toka J = 0,6 A ¢ mpoBogumocthio g = 0,1 Cm Ha
SKBUBaNICHTHBIN ncTouHuK DJ[C.

6. OnpenenuTh JTMHEHHYIO YacTOTY U MEPUOJI CUHYCOUIAIBHOI'O TOKA, €CIU €ro yrioBas
gacrora o= 628 1/c.

7. OnpenenuTh JEUCTBYIOIIEE 3HAYEHUE NEPEMEHHOT0 CUHYCOMIAIbHOIO HANpSKEHUS C
ammmtynoit Um = 50 B. Kak oHO H3MEHHTCS NP YBEITMUESHUU YaCTOTHI TOKA B 3 pa3a?

8. 3amucatp B MOKa3zaTesbHON (hopMe CUHYCOUATIbHOE HAIPSKEHUE

u =100sin( 100 t - 40 ); onpenenuTh MEPUO TOKA U €T0 JCHCTBYIOIICE 3HAUCHHE.

9. OmpenenuTh NEPUOJ U JTMHEHHYIO YaCTOTY IEPEMEHHOTO CHHYCOMAAIBHOIO TOKA, €CITU
€ro yrioBas 4acToTa cocTanisieT 628 1/c.

10. OmpenenuTh pPE30HAHCHYIO YacTOTy IEPEMEHHOrO0 TOKa B LEMH, COCTOSILEH u3
MOCJIeI0BATEIbHO BKIIFOUeHHBIX HHAYKTUBHOCTH L = 0,01 T'n 1 emxoctu C =1 Mx®.

11. OmpenenuTh pPE30HAHCHYIO YacTOTy IEPEMEHHOIO0 TOKa B LEMH, COCTOSILEH u3
napajieNlbHO BKIIFOYeHHBIX HHAYKTUBHOCTH L = 10 MI'H 1 emkxoctu C = 16 Mx®D

12. Omnpenenuth HanpsbkeHue Ha 3axumax uctounuka DJIC E = 50 B, ecnu Tok Harpysku
paBeH 15 A, a BHyTpeHHee cOnpOoTHBIEHUE HCTOYHUKA cocTaBisieT 0,4 Om.

13. Onpenenutsd cuily B3aMMOAEUCTBUS IBYX HapayjiebHbIX IPOBOJAHUKOB JIHHOM 1,5 M ¢
tokamu 100 u 20 A, HaxOIAIIMXCS B BO3/IyXE HA PACCTOSIHUHU 5 CM.

14. OmnpenenuTh NOJHOE CONPOTUBIEHHE U  KOIDPUIMEHT MOIIHOCTH IENH
CHUHYCOUJAJIBHOIO TOKAa, €CIU aKTUBHOe compoTuBieHne 6 OM, uHaykTHBHOEe 8 OMm.
ConpOoTHUBIEHHSI BKJIIOUEHBI OCIEI0BATENBHO.

15. Omnpenenuth MOJHOE CONPOTHBIEHHE ©  KOI(PPHUIMEHT MOIIHOCTU  IIeNH
CHHYCOMIABPHOTO TOKAa, €CIM aKTUBHOe compotuBieHne 6 OM, wuHaykTHBHOEe 8 OwMm.
ConpoTUBIEHNSI BKIFOUEHBI TAPAJIIIENBHO.

16. OnpenenuTh NCKOMBIE TApaMETPBI 3aJJAHHOM CXeMBbl. J[aHHBIe 3a/1aeT MPETIo1aBaTelNb.

17. OnpenenuTh TOK U HANPSKEHUS HA 3JIEMEHTaX LENH CUHYCOMJIAIbHOTO TOKA YaCTOTON
50 I'm, cocrosmieid W3 TOCIEAOBATEIHPHO BKJIFOYCHHBIX AKTHBHOTO CONPOTHBICHHS 6 OM u
KaTyIIK1 MHAyKTUBHOCTHU 25,5 MI', ecniu HanpsikeHue nutanus 120 B.

18. Ompenenuth TMOJHOE CONPOTHBJICHHWE ¥  KOXPQPUIMEHT MOIIHOCTH  IENH
CHUHYCOMJAIbHOIO TOKa uactoTod 60 I'm, cocTosmed U3 mocieaoBaTeNbHO BKIHOYEHHBIX
AKTUBHOTO CONMpOTHBIICHHS 6 OM M KaTyIIku WHAYKTHBHOCTH 25,5 MI.




19. OmnpenenuTh TOJHOE CONPOTHUBJICHHE MW  KOI(PPHUIMEHT MOITHOCTH  IEMHU
CHUHYCOMJAJIBHOr0 Toka yactoToi 50 I'l, cocrosimel u3 napauielbHO BKIOYEHHBIX aKTUBHOI'O
conpoTtuBiieHus 6 OM, KaTymku UHAYKTUBHOCTH 25,5 MI™ 1 konaeHcaTopa 200 MxD.

20. 3anmcarp B anireOpandeckoit popmMe KOMILIEKC TOKa, 3aJaHHBIA YpaBHEHUEM

i =10 sin(100t - 40).

Haititu MrHoBeHHO€E 3HaU€HHE TOKAa B MOMEHT Ha4yaJla OTCYETa BPEMEHMU.

21. M300pa3uTh cXeMy COEAMHEHUS DJIEMEHTOB, cojepxaIiyto 1 KoHTyp, 2 y3ia, 3 BETBH,
4 s1eMeHTa.

22. OmnpenenuTh BETUYMHBI (Da3HBIX TOKOB Tpex(a3sHOro NMpUEMHHKA, COCJUHEHHOIO B
3Be3qy, eciu oH motpebsser 11 kBt mpu koddpdummente momuoctn 0,8, a nmHeiiHOE
HanpspbkeHue cetu 220 B.

23. BpimonHUTh mpeoOpa3oBaHMsl CXEMbl 3aMEIICHUS TPEYrOJbHUK B 3BE3Nly, €CIH
W3BECTHO, YTO CONPOTUBIICHUS paBHbI 110 R=5 OMm.

24. Onpenenuth noTpedIsieMyro 01HO(pa3HONH HArpy3KOil aKTUBHYIO MOITHOCTh, €CJIU TOK
B uenu 10 A, Hanpsiokenue 220 B, peaktuBHOE conpoTUBIeHHE 11enu 6 OM.

IIpoueaypa oueHUBaHUs 3a4eTa

3ayeT NpoxXoIuT B (popMe TECTUPOBAHUS UCIIOIb30BAHUEM 3JIEKTPOHHON cpelbl Ims-test.
B cooTtBeTrcTBHU ¢ pacnucaHueM (rpaduKoM IPOMEXYTOYHON aTTECTAIlMH) OTKPBIBACTCS TOCTYII
K TMPOXOXKIACHUIO TECTUPOBAHMSA JJIs BCEX CTYAEHTOB TIpymmbl. CTYAEHTY HpeAOoCTaBIIsAETCS
nepBasi TOMBITKA JITUTEIHHOCTHIO B 40 MUHYT Ha pelIeHHe TECTOBOTO 33aJaHMs, COCTOSIIETO U3
30 Bonpocos. [locie 0TBETOB Ha TECTOBbBIE 3aJlaHMs, CTYACHT 3aBepllaeT MepByro NOnbITKy. He
MeHee yeM 4epe3 10 mocie 3aBepiieHus: IepBOM MOMBITKH, CTYJCHTY MPEIOCTABISAETCS BTOPAst
MOMBITKA JIUTENBHOCTRI0 B 40 MHUHYT Ha pemIeHHe TEeCTOBOTO 3anaHus, cocrosmiero u3 30
BonpocoB. Ilocie oTBETOB Ha TECTOBBIE 3a/laHUs, CTYAEHT 3aBepllaeT BTOpPYI0 HONBITKY. [Ipu
OLICHKE PEIICHUS TECTUPOBAHUS YUUTHIBACTCS HAMITYUIINN PE3yNIbTaT.

OnenHka BeICTaBIseTCS (U CTYIEHTOB OYHON (hOPMBI O0YUEeHHUS):

«3aYTEHO», €CIIM HAWJIy4Ilas MOMBITKA PEIICHUS TECTHPOBAHUS XapaKTepU3yeTcs
pe3ynbraToM He Huxke 50%);

«HE 3aYTeHO», €CJIM pe3yNbTaT HaWIy4liedl TMOMBITKH PEIICHUs TECTUPOBAHHS
XapakTepuzyercs pe3ynbTraToB MeHee 50%.

OneHka BeICTaBISAETCS (11 CTYIEHTOB 3a0YHON (hOPMBI 00yUEHMS):

«3aYTEHO», €CJIM CTYJIEHT YCHEIIHO PN KOHTPOJIbHYIO paboTy, MPU 3TOM HauIydllas
MIOTIBITKA PEIICHHUS TECTUPOBAHMS XapaKTepU3yeTcs pe3ysbraToM He Hike 50%;

«HE 3aYTEHO», €CIIM 00YYAOLIUICS HEe PeIIn KOHTPOJIbHYIO WM pe3yabTaT HauIydIIei
TIOTIBITKH PEIICHNS TECTUPOBAHMS XapaKkTepusyercs pe3ynbratoB MeHee 50%.

IIxkana oeHNBAHUA 3a4YeTa

OueHka Omnucanue

3auTeHo Haunyumnii pe3ynprat TectupoBanus: He MeHee 50%

He 3aureno Hawmyummii pe3ynerat TectupoBanus: menee 50%




TecToBBIE 3aJaHUA ]I TEKYIIECro KOHTPOJIA

TecTupoBaHKE UCTIONIB3YETCS KAK B TEKYIIIEM KOHTPOJIE JJIs1 OLICHUBAHUS YPOBHS
OCBOCHHOCTHU PA3JIMYHBIX TEM AUCIHUILIMHBI TaK U JJISl MPOBEICHUSA MPOMEKYTOUYHOU
aTecTaluM.

MeToa TeCTUPOBAHUU — DIIEKTPOHHBIN.

TecTOoBbLIE 3aaHudA 110 TEME ((3J1€KTpOTeXHI/I‘leCKI/Ie BCINYUHBD>
1. BennunHa, paBHaA NOTeHLMaIbHOWU SHEPruK, KOTOpPOI 061apaeT eaUHUUYHBIA NOMOXKUTENbHbIN
3apApg, HaxoAAWMACA B 4aHHOW TOUKe Ha3blBaeTcA:
NoTeHLMANOM
HanpsaKeHnem
paboToi
3AC

2. dHeprua, KOTOpylo NpuobpeTaeT ea4UHUUHDIN NONOXKUTENbHDIN 3apaa, NnepemeLascb Nog
AeicTBUeM CTOPOHHUX CU BHYTPU UCTOYHMKA, Ha3blBaeTca:

HanpAaxXeHnem

paboToi

noTeHuMasom

3AC

3. Pa6oTa, coBepluaemas CUNaMM 3/IEKTPUYECKOro NOJIA UCTOYHUKA NO NepemeLL,eHUI0 e AMHUYHOTo

NONI0XKUTE/IbHOTO 3aPAAA NO YYaCTKY LLeny U3 NyHKTa OAUH B NYHKT ABa, Ha3blBaeTcA:
HanpsXeHnem

a pabotoii

a noTeHuunanom

a34c

4. EaMHULA M3MepeHUs aKTUBHO MOLLHOCTH:
B
BT
A

LK

5. MpoussegeHne cUibl TOKA, NPOTEKAIOLWWEi N0 yYaCcTKy Lenu, U HanpsXXeHUsa, NPUAOXKEHHOrOo K
3TOMY yuyacTKy, onpegenser:

MOLLHOCTb aKTUBHYIO

NpPOBOAMMOCTb

3NEKTPOABUKYLLYIO CUNY

KO/INYeCTBO Ten1oThbl

6. Cuna TOKa, NpoTeKalouwiero yepes nonepevyHoe ceyeHne NposBoaHUKa, onpeagendaerca no
BblpaXXeHuto:

I=t/q

I=qg/t

1=q/S

I=A/q

7. HanpaxxeHue onpeaenaeTca no BbipaXKeHuto:
U=A/q
U=S/t
U=q/S



U=A/t

8. Pa3HOCTbIO NOTEHLMANOB ABYX TOYEK HA3bIBAIOT:
HanpsAKeHHOCTb
Hanps»KeHue
24C
NOTEHLMAaNbHOCTb

9. du3MyecKan BeJIMUMHA, XapaKTepU3yIoLLLaA CBOMCTBA NPOBOAHUKA NPENATCTBOBATb MPOXOXKAEHUIO
3/1IeKTPUYECKOro TOKa Ha3blBaeTcA:

HanpAKeHnem

COMpPOTMBAEHMEM

NPOBOAVMOCTbIO

3KBMBANIEHTHOCTbIO

10. dusnyecKas BeIMUMHA, XapaKTepU3yoLLLaa CNOCOGHOCTb Tena NPOBOAUTb INEKTPUYECKUIA TOK:
HanpAKeHnem
COMpPOTUBAEHMEM
NPOBOAMMOCTbIO
MOLLHOCTbIO

11. dusnuyeckan BennUYUHa, pPaBHaA OTHOLWEHUIO HaNpPAXXeHNA Ha KOHUAaX NPpOoBOAHUKA K CUJie TOKa,
npoTteKawuwiero no Hemy, Ha3sbiBaeTcA:

HanpAaxXeHnem

conpotmnBneHnem

npoBoOANMOCTbIO

9KBUBANNIEHTHOCTbIO

12. dusnyeckas BennmunHa, ob6paTHaA CONPOTUBNEHUIO:
HanpsAKeHue
cuna ToKa
NpPOBOAMMOCTb
MOLLHOCTb

13. MpoTeKaHMe 3NeKTPUYECKOro TOKa B MeTa/l/IM4eCKUX NPOBOAHUKAX 06YC/I0BIEHO ABUXKEHUEM
NPOTOHOB
3/1eKTPOHOB
MOHOB
aunonea

14. NMpoTeKaHUe 3/IeKTPUYECKOrO TOKA B XKUAKOCTU 06YCNOBNEHO ABUXKEHNEM
NpPOTOHOB
3/IeKTPOHOB
MOHOB
annonen

15. MpoTeKaHUe 31eKTPUUYECKOro TOKa B BaKyymMe U MHepPTHbIX ra3ax 06ycnosneHo aBuxeHnem
NPOTOHOB
3NEKTPOHOB
MOHOB
aunonen

16. A66peBunatypa I/[C B Kypce AUCLUNANHDBI O3HAYaeT:
3/1eKTPOABVIKYLLAA CUa



IN1EKTPOABUTraTE/IbHAA CUNA
INEKTPOABUNKNTENNbHAA CUNA
INEKTPOABUKNMMAA CUNa

17. A66peBunatypa TO3 B Kypce AUCLUNINHDI O3HAYaeT:
TEeopeTMYeCcKMe OCHOBbI 3/IEKTPOTEXHUKM
TeopeTUYecKas OCHOBA 3/1EKTPOTEXHMKM
TEOPETUYECKME OCHOBbI 3/IEKTPOHUKM
TeopeTnYecKas OCHOBA 3/IEKTPOHUKHU

18. A66peBunatypa BAX B Kypce AUCUMUNINHBbI O3HAYAET:
BO/IbT-aMMNEPHYIO0 XapaKTepPUCTUKY
BONIbT-aKTUBHYIO XapaKTepPUCTUKY
BO/IbT-aMNepPMETPEHHYIO XapaTeEPUCTUKY
BO/IbT-aKTUBHYIO XPUBYIO

19. Mpu YMHOXKEHUN aKTUBHON MOLLLHOCTU HA BPEeMA NOYYaETCA 3NEKTPOTEXHUUECKAA BeIMUMHA
cuna ToKa
KO/IMYeCTBO Ten/ioThl
yAenbHaA MOLHOCTb
KOJ/IMYECTBO 3/1EKTPOIHEPTUN

20. HanpaBneHHbIM ABUXKEeHUEM 3apPAXKEeHHbIX YacTUL, Ha3biBalOT
3/IEKTPUYECKNI TOK
3/1IEKTPUYECKOE ABUNKEHUE
NpoBOAUMOCTb
34C

21. Hocutenb aneKTpUUYeCcKoro 3apaaa, BXOAALLEro B COCTaB aToMa:
3NEKTPOH
NpPOTOH
HEeNTPOH
KBapK

22. MonoxXutenbHbiM 3apaaom obnagaer
9/1eKTPOH
NPOTOH
AAPO aTOMa
NOJIOXKUTENbHbBINA NOH

23. OTpuuaTtenbHbiMm 3apagom obnagaet
3/IEKTPOH
NPOTOH
oTpuUaTeNbHbIA MOH
A4po aToma

24, 3apap, aNeKTpoHa paBeH
16 aKn (aTToKyNOH)
-16 aKn (aTToKyNOH)
-1600 3Kn (3enToKyNOH)
-1600 ¢pKn (pemToKyNOH)

25. AMnep paBeH
1 Kn*c



1 Kn/c
1B/c
1 Om/mm

26. bykBeHHble 0603HaueHus 1-R, 2-G, 3-p, 4-y COOTBETCTBYIOT BE/IMMUHAM
1-conpoTmMBNEHUIO; 2- NPOBOANUMOCTH; 3-yAENbHOMY CONPOTMBAEHMUIO; 4-yAeNbHON NPOBOANMOCTH.
1-conpoTuBneHuto; 2-yaenbHoOn NpPoBogMMOCTH; 3-yAe/IbHOMY COMPOTUBAEHUIO; 4-NPOBOAUMOCTH.
1-conpoTuBneHuto; 2-yaenbHOMY CONPOTUBAEHUIO; 3-yAeNbHOW NPOBOANUMOCTH; 4-NPOBOAUMOCTH.
1-npoBoaMmocCTH; 2-yAeNbHOM NPOBOANUMOCTHU; 3-yAe/IbHOMY CONPOTUBNEHWUIO; 4-CONPOTUBNEHWIO.

27. B Kypce aucumnnamHbl abbpesmatypa TOI obo3HauaeT
TEeopeTUYecKMe OCHOBbI 3/IEKTPOTEXHUKM
TEeopeTUYecKMe OCHOBbI 3/IEKTPOHUKM
TeopeTnyeckume 06BbEeKTbI INNEKTPOTEXHUKU
TBOPYECKME OCHOBbI 3N1EKTPOTEXHUKHN

28. MonoxXutenbHbim 3apaaom obnagaer
3/IEKTPOH
NPOTOH
A4pPO aToMa
NOJIOXKUTENbHbBIN NOH

29. OTpuuaTtenbHbiM 3apagom obnagaet
3/IEKTPOH
NPOTOH
OTpuULATEeNbHbINA MOH
A4pPO aToMa

30. 3apap, aneKTpoHa paBeH
16 aKn (aTTOKyNOH)
-16 aKn (aTTOKY/IOH)
-1600 3Kn (3enToKyNOH)
-1600 ¢Kn (demToKynoH)

31. Amnep paBeH
1 Kn*c
1 Kn/c
1B/c
1 Om/mm

TecToBbIE 3aJaHus 1Mo TeMe «EI[I/IHI/IIIBI H3MEPCHUA IJICKTPOTCXHUYCCKUX

BCJINYHUH»
1. EauHnLa nsmepeHua HanpaxXeHma U
A
B
Cm
Kn

2. EanHnua namepenna 34C
A
B
Cm
Kn



3. EAMHMLA nsmepeHua noteHumana
A
B
Cm
Kn

4. EpuHMLA n3mepeHua cubl Toka |
A
B
Cm
Kn

5. EAuMHMUa nsmepeHuna nposogammoctu G
A
cM
Cm
cMm

6. EauHMLa u3mepeHuns 3apaaa q
A
B
Cm
Kn

7. EauHmnua usmepeHua conpotusneHms R
A
Oom
Cm
Kn

8. EanHMua namepeHuna 3apaapa
A
Om
KN
Kn

9. B BonbTax usmepsaerca
HanpAXeHne
noteHuman
HANPAKEHHOCTb
CWNa ToKa

10. B Bonabtax usmepserca
HaNpPAXEeHHOCTb
MOLLHOCTb
3AC
noteHuman

11. EAMHMLA N3MEpPEHUA MOLLHOCTU aKTUBHOMU P
B
BT
Cm

LK



12. EAMHMLA U3MepPEeHUA KoandecTsa TennoTbl Q
B
BT
Kn

LK

13. KoainuecTBo Ten1oTbl, BbIAENIAEMOro TOKOM B MPOBOAHUKE, MPAMO NPONOPLMOHANbHO KBagpaTy
CUAbI TOKA, ... U BPEMEHMU NPOXOXKAEHUA TOKa

HanpsAKeHuto

3apazy

BPEMEHMU

NpoBOAMMOCTU

14. B Omax uamepsaerca
COMPOTUBAEHME HArPy3Kn
BHYTPEHHEE COMPOTUB/IEHME UCTOYHUKA TOKA
BHYTpPEHHee conpoTMBaeHMe nctovHnka 34C
CONpoTMBAEHUE peocTaTa

15. be3pasmepHoii egUHULLEN U3MePEHUsA XapaKTepusyeTca
NpPoBOANMOCTb
Bpems
Kng
24C

16. EAMHMLA N3MepeHUA MOLLHOCTU aKTUBHOM
B
BT
Cm

LK

17. EauHMUa namepeHua 3apaga
Bpacnet
KynoH
Amnep
dapag,

18. B ®apagax nsmepsnerca
3apag
WHAYKTUBHOCTb
€MKOCTb
Kna

19. B F'eHpu usmepsertca
3apag,
WHAOYKTUBHOCTb
€MKOCTb
Kng,

20. EaAMHMLA n3mepeHna MHAYKTUBHOCTHU L
H
rH
H



MH

21. ConpotusneHue o603HauaeTca 6yKBoi
G

O U X

22. 3apap, 0603Ha4vaeTca 6yKBoi

>0 00

23. PaboTta 0603HavaeTca 6ykBoi

>0 00

24. Bpemsa obo3HauaeTca 6yKBow

>a o

25. MposoaumocTtb 0603HauYaeTca 6yKsoi

cC o>

26. Hanps:keHue o6o3HavaeTca 6ykBoii

c — >

Q

27. MowHocTb 0603HauYaeTca 6ykBoit

o Cc T >

28. Konnuectso TennoTtbl 0603HavaeTca 6yKBou

o> pao

29. MIHAYKTUBHOCTb 0603HavaeTcsa 6yKBoii
X
C
L



Q
30. EmKocTb 0603Ha4vaeTca 6yKkBou
X
C
L
Q
31. EaMHMLA nsmepeHuna HanpaxeHma U
A
B

Cm
Kn

32. EauHnua nsmepenma 34C
A
B
Cm
Kn

33. EaMHMLA nsmepeHmna noteHymana
A
B
Cm
Kn

34. EaMHMLA U3MepeHnA CUNbl TOKa |
A
B
Cm
Kn

35. EanHMUa n3amepeHna nposoaMmocTm G
A
cM
Cm
cMm

36. EaMHMUa n3mepeHna 3apaaa q
A
B
Cm
Kn

37. EanHnua nsmepeHua conportusneHmna R
A
Om
Cm
Kn

38. EaMHMnua nsmepeHma 3apaga
A
Oom
KN
Kn



39. B BoabTtax usmepserca
HanpAXeHue
noteHuman
HaNPAXKeHHOCTb
CWNa TOKa

40. B Bonbtax nsmepserca
HanpAXeHHOCTb
MOLLHOCTb
34C
noteHuuan

41. EaMHULA U3MepeHUa MOLLHOCTU aKTUBHOM P
B
BT
Cm

LK

42. EpuMHMUA n3mepeHna Konanyecrtsa Tennotbl Q
B
BT
Kn

LK

43. Konnyectso TennoTbl, Bblagenaemoro TOokom B NnposoAgHUKeE, NPAMO NPONOPLUUNOHA/IbHO KBagparty
CUNbl TOKAQ, ... U BpEeMEHU NPOXOoXKAEeHUA TOKA

HanpAxXeHuto

3apagy

BpemeHu

npoBoOANMOCTU

44, B Omax nsmepserca
COMPOTUBAEHME HArPy3Kn
BHYTPEHHEE COMPOTUB/IEHME UCTOUYHUKA TOKA
BHYTpPEHHee conpoTuBaeHne NcTtovHuka 3/4C
CONpoTMBAEHNE peocTaTta

45. be3pasmepHoOii eaUHULLEN U3MEPEHUA XapaKTepuayeTca
NpoBOAUMOCTb
Bpems
Kna
3AC

46. EaMH1LA U3MepeHUs MOLLHOCTU aKTUBHOM
B
BT
Cm

LK

47. EaMHUua n3mepeHuna 3apaga
Bbpacnet
KynoH
Amnep



dapag,

48. B dapapgax usmepserca
3apAag,
WHAOYKTUBHOCTb
€MKOCTb
Kng,

49, B l'eHpu nsmepsnerca
3apag,
UHAOYKTUBHOCTb
€MKOCTb
Kna

50. ConpoTtusneHue o603HauaeTca 6yKBoii
G

O U X

51. 3apapg 0603HauaeTca 6ykBou

>0 00

52. PaboTta o603HauaeTca 6yKBow

>0 00

53. Bpemsa o6o3HauaeTca 6yKkBow

o p

54. NpoBoaumocTb 0603Hauaerca 6yksoi

cC o >»o

55. Hanpsa:keHue o6o3HauaeTca 6yksoii

56. MowHocTb 0603HauaeTca 6ykeoi
A
I
u



57. UHAYKTUBHOCTb 0603HauYaeTca 6yKBoii
X
C
L

Q

58. EMKoCcTb 0603Ha4vaeTca 6yKBoW
X

C
L
Q

TecToBBIC 3aJaHUA 110 TEMC «KpaTHble CAUHUI B>
1. KpaTtHasa eauHuua Kuno coorsercrayet 10 B cTeneHun

= o WN

2. KpatHaa eamHuua aeka coorsercreyet 10 B cteneHu

= O WN

3. KpatHaa eguHuua rekto coorsetcreyeT 10 B creneHun

= o0 WN

4. 1000 kKB cooTBeTCTBEHHO paBHAETCA
10000 rB
13B
1MB
mB

5.B1TA..MA
1000
1000000
0,001
0,000001

6. 145 'BT cOOTBETCTBEHHO pPaBHAETCA
0,145 Tepasatt
145000 meraBatr
145000 MBT
14,5 TBt

7. KpaTtHas eguMHuua mera umeet 6ykBeHHoe 0603HaueHne
Mr
M



M
Mr

8. Mpu cpaBHeHUM ABYX BEIMUMH BEPHbI YTBEPXKAEHUA
0,05 KA>50A
51 MA<0,5A
10 kKA =0,01 MA
1000 A< 10 mA

9. NMpu cpaBHEeHUM ABYX BE/INYMH BEepPHbI YTBEPKAEHUA
0,05kB>508B
51 mB<0,5B
10kB=0,01 MB
1000 B <10 mB

10. MNMpu cpaBHEeHUU ABYX BE/IMHUH BEPHbI YTBEPXKAEHUA
0,05 kBt =50 Bt
51 mA<O0,51A
10kB=0,01 MB
1000 A< 10 mA

11. KpaTtHasa eauMHuua aeKa coorsetcTayeT 10 B creneHun
2

3
6
1

12. KpaTtHasa eanHuMua rekto cootBetcTeyet 10 B cteneHm
2

3
6
1

13. 1000 KB cooTBeTCTBEHHO paBHAETCA
10000 rB
13B
1 MB
mB

14.B1rA.. MA
1000
1000000
0,001
0,000001

15. 145 I'BT cooTBETCTBEHHO paBHAETCA
0,145 Tepasatt
145000 meraBatT
145000 MBT
14,5 TBT

16. KpaTHasa eauHuua mera umeet 6ykBeHHoe 0603HaueHue
Mr
M



M
Mr

17. MNMpu cpaBHEeHUN ABYX BE/IMHUH BEPHDbI YTBEPXKAEHUA
0,05 KA>50A
51 mMA<0,5A
10 kKA =0,01 MA
1000 A < 10 mA

18. Mpu cpaBHEeHUU ABYX BE/IMYNH BEPHbI YTBEPXKAEHUA
0,05kB>508B
51 mB<0,5B
10kB=0,01 MB
1000 B <10 mB

TecTOBBIE 3aaHUA 110 TEME «I[OJILHLIC ¢ANMHUIObD»
1. 10 muanmamnep MOXKHO 3anucaTb caegytowmnm obpasom
10 MA
10 mA
0,1A
0,01A

2. YKaXKute BepHoe yTBepXaeHue
10 peumsatTt = 1 caHTUBATT
10 caHtTMBONBLT = 1 geumBonbT
100mA=0,1B
1600 n® > 1,6 mKkP

3. AnvHa npoBoAHUKA U3 meaHOro matepuana pasHa 690 000 000. Kakue n3s HuxenepeumcneHHbIX
B€/INYMH He COOTBETCTBYIOT JaHHOMY 3HAYEHUIO

69 Mm

690 Mm

69 000 Km

690 MKM

4. 3apap, NN0CKOro KoHaeHcaTopa cocrasnfet 6 KP. Kakue us HmxenpuseaeHHbIX BeNUUH
COOTBETCTBYIOT AAHHOMY 3HauyeHuto?

6000 M®

6 000 000 mk

6000 ®

600 p®

5. CpeaHee 3HaueHue conpoTtusaeHma nsonauum 12 750 000 Om. Kakune 13 HukenepeumcaeHHbIX
BeJINYNH COOTBETCTBYIOT ;AHHOMY 3Ha4YeHUIo?

1275 000 KOm

12,75 MOm

12 750 000 000 mMOm

1275000 000 cOm

6. CKOpPOCTb ABUKEHUA ApeiidyIoLLLEro 3/IEKTPOHA Ha BbIXOAE M3 YCKOPUTENSA 3/IeMEHTAPHbIX YacTuL,
paBHa 5000 m/c. Kakasa 13 HUXKenepeuncaeHHbIX BE/IMYMH COOTBETCTBYET AaHHOMY 3HAUYEHUI0?

0,5 km/c

500 000 cm/c

50 000 cm/c



0,05 Mm/c

7. Nnowaab NonepeyHoOro ceYeHUA ANINEKTPUKA Mexay 06KnaaKamu KOHAEeHcaTopa cocTaBaseT
130,7 kBagpaTHbIX MmeTpoB. Kakne us HuxkenepeuyncieHHbIX BEIMMUH COOTBETCTBYIOT AaHHOMY
3HayeHu?

130 700 KBaApaTHbIX CAHTUMETPOB

130,7*10° KBaApaTHbIX MUAVMMETPOB

13,07*10° KBaApaTHbIX AELUMETPOB

130,7*10% KBagpaTHbIX CAHTUMETPOB

8. Cpeau nepeuyncieHHbIX COOTHOLLEHUIA BEPHO 3anucaHbl cneaylowme
1B >1000 mB
100 gm? =1 m?
100 Mf[H=0,1TH
0,5mB =500 B

9. Bpems }uU3HM 3neKTpoHa 5*10%! ¢ unm
5*10° Mc
5*%10% Mc
5*%10%* mc
5*%10%° mc

10. TOK KOPOTKOro 3ambiKaHMA UCTOYHMKA ¢ 3[,C E=1000 mB 1 BHyTpeHHUM conpoTuBaeHune 10 40Om
cocraBnser

100 mA

1A

100 pA

100 000 mKkA

11. 3apap, nnockoro KoHAeHcaTopa coctaBaset 6 K. Kakue us HmxenpuseaeHHbIX BeMUUH
COOTBETCTBYIOT AAHHOMY 3HauyeHuto?

6000 M®

6 000 000 mk

6000 ®

600 p®

12. CpepHee 3HaueHue conpoTuBneHna nsonauyum 12 750 000 Om. Kakue u3 HmxenepeumncaeHHbIX
BEe/INYNH COOTBETCTBYIOT A;aHHOMY 3Ha4YeHUI0?

1275 000 KOm

12,75 MOm

12 750 000 000 mOm

1275 000 000 cOm

13. CKopocTb ABUXKEHUA APeldyIOLLEro 3/1IeKTPOHA Ha BbIXOAe U3 YCKOPUTENA 3/1eMEeHTapHbIX YacTul,
paBHa 5000 m/c. Kakasa 13 HU)KenepeunucneHHbIX BeJIMYNH COOTBETCTBYET AaHHOMY 3HAUYEHUIO?

0,5 km/c

500 000 cm/c

50 000 cm/c

0,05 Mm/c

14. Nnowaab NonepeyHoOro ceyeHUA AU3NEKTPUKA MeXKAy 06KNaaKamM KOHAeHcaTopa cocTaBaser
130,7 kBagpaTHbIX MmeTpoB. Kakne U3 HuxKenepeuymncaeHHbIX BE/IMYUH COOTBETCTBYIOT aHHOMY
3HayeHuto?

130 700 KBagpaTHbIX CAHTUMETPOB



130,7*10° kBagpaTHbIX MUANUMETPOB
13,07*10° KBaApaTHbIX AELUMETPOB
130,7*10% KBagpaTHbIX CAHTUMETPOB

TecTOoBbIE 3alaHUA 110 TEME «3akoH Oma JIS yYacCTKa HeIm»
1. Npu yBennueHnn HanpsaXKeHUA Ha KOHLLAX pe3ucTopa B 3 pasa, cuia ToKa
YBenunuutca B 3 pasa
YMmeHblwnTcA B 3 pasa
Yeennuutca B 0,3 pasa
He nameHuTca

2. Kakum conpoTtusneHmem obs1agaer BONbTMETP, pacCuMTaHHbIA Ha 150 B, ecamn cuna TOKa B HEM He
[ONKHaA npesbiwaTb 0,01 A

0,000067 Om

15000 Om

1,50m

0,067 Om

3. KakoBo Hanpsa)KeHue Ha NpoBOAHUKe conpoTusaeHnem 60 Om, ecnm yepes Hero npoteKaeT ToK 3 A
0,05B
208
180 B
BepHbIn OTBET He AaH

4. 3akoH Oma gnAa yyacTka uenm roeopuTt 0 TOM, YTO CUAa TOKA...
Mpsamo-nponopumoHaibHa HanpsKeHMo U 06paTHO-NPONOPLMOHAbHA CONPOTUBNEHUIO
Mpamo-nponopLMoHasbHa HaNPAXKEHUIO U CONMPOTUBAEHUIO
Mpsamo-nponopumoHasbHa CONPOTUBNEHUID M 06PATHO-NPONOPLMOHAbHA HAaNPAXKEHMUIO
O6paTHO-NPONOPLMOHAIbHA HANPAXKEHUIO U CONPOTUBEHMIO

5. 3aKoH Oma paAa yyacTka uenu npumeHsAeTca N8 cieayloueii cxembl
R1 R1 R2

IUE
0

/
R aE RO aE
5 e
[ | L —1
~,
f/

~
-

~,
U/

o

R1 QE
o— 1 =/

/ U

V

6. CMna ToKa B 3/IeKTpUYECKOI uenu 2 A npu HanpaXKeHUU Ha ero KoHua 5 B conpotuBneHum
cocrasnser

10 Om

0,4 Om

4 0m



2,50m

7. Hanpa)xeHue Ha y4yacTKe 3/IeKTpuueckoi uenu 24 B. Hailgute cuay ToKa ecam conpoTusaeHme
yyactKa uenu 12 Om

05A

2A

5A

0,288 A

8. BoipaxkeHue I=U/R Bbipaxaet
3akoH Oma anAa yyacTka uenm
3akoH [rKoyna-/leHua
3akoH Oma A1 NoAHOM uenu
BanaHc mouwHocTel

9. C yBeniMueHuem Hanpa)KeHMa Npu NOCTOAHHOM CONPOTUBJIEHMU, CUIA TOKA
yMeHbluaeTcA
yBeANYMBAETCA IMHENHO
YBE/INYMBAETCA HEJIMHENHO
He nameHaeTca

10. Kak conpoTtuBneHue megHOro NnpoBOAHMKA 3aBUCUT OT HaNpsAXKeHUA Ha ero 3aXkMmax
MpAman 3aBUCUMOCTb
O6paTHana 3aBMCMMOCTb
He 3asucut

11. Bce meTannbl ABNAIOTCA Xopowumu NnpoBOAHUKAMMU INIEKTPUYECKOIO TOKA, 4YTO 06ycn03ne|-|o
Hannumnem CBO60[],HbIX NONOXNTENNbHbBIX MOHOB
Hannumnem CBO60[],HbIX oTpuuaTesibHbiIX NOHOB
Hannumem CBO6OAHbIX 9/1EKTPOHOB
MeTann He ABNAETCA XOpoLwnm NpoBoagHNKOM

12. Kakas n3 npeacrtaBaeHHbiX popmyn aBasetca 3akoHom Oma ana yyactka uenm
I=U/R
I=E/U
I=(E-U)/R
I=R/U

13. Aina onpepeneHnA CONpPoOTUBAEHUA peocTaTa Heo6X0A4MMO NOAKNIOUUTD Cieaytowme nprubopbl
BO/IbTMETP NapaniesbHO CONPOTUBAEHMIO, aMNeEPMETP Noc/ief0BaTe b
BO/IbTMETP NapaniesbHO CONPOTUBAEHMIO, aMNEPMETP NapannenbHo
BO/IbTMETP NOC/AeA0BaTE/bHO CONPOTMBAEHUIO, aMNePMETP NociefoBaTesb
BOJITMETP NOC/1eA0BaTE/IbHO COMPOTUB/IEHWNIO, aMMEPMETP NapannebHoO

14. dneKTpUUeCcKuUii yTIOT BKILOYEH B CeTb C HanpsaXKeHuem 220 B. KakoBa cuna ToKa B
HarpeBaTe/IbHOM 3/IEMEHTe YTIora, ec/iu ConpoTusieHne paBHo 40 Om

55A

0,18 A

8800 A

8,8A

15. 3akoH Oma anAa yyacTKa uenu Bceraa MOXKHO NPUMEHATb TONIbKO ANA
JINHENHbIX CONPOTUBNEHNI
HennHenHbIX ConpoTUBAEHNN



MonynpoBoAHMKOB
MpPOBOAHMKOB NPM YC0BUM NOCTOAHCTBA TEMMepaTypbl

16. BepHO yKa3aHbl MHTepnpeTaumMm 3aKkoHa Oma ana yyacTtka ...
U=I*R
I=U*G
U=I/G
I*U=R

17. InHeiiHble 3N1eMeHTbl — 3TO 3/1IeMEHTbI,
KOTOpble BKAOYEHbI B 9IEKTPUYECKYIO LLenb napansiesbHo
KOTOpble BK/IKOYEHbI B 3/1IEKTPUYECKYIO Lenb HE B TIMHUIO
conpoTtneBaeHne KOTOpbIX 3aBUCUT OT CU/Ibl TOKa U HaNpPAXKeHUA
conpoTtneaeHne KOTopblX He 3aBUCUT OT CUJIbl TOKa U HaNpAXKeHnA
KOTOpPble BKAOYEHbI B 9N1EKTPUYECKYIO LieMnb He nocie[0BaTesibHO

18. CornacHo 3aKkoHy Oma AnA yyacTka Lenu, ¢ ysesmyeHnem conpoTMBAEHUA y4acTKa npum
NOCTOAHHOM HaNpPAXXeHUU Cuna ToKa

He N3MeHseTcA

yBesiMumBaeTca

yMeHbLUaeTca

MeHSAET 3HaK Ha NPOTUBOMOIOMHbIN

19. Ecnhm B pe3ynbTaTte pacyeTos no 3akoHy Oma gna yyactka uenu 6biivM Mcnonb3oBaHbl Npasuna
anrebpanyecKoro cnoxeHus, a CoNnpPoTUBeHne pe3ncropa R nonyunnocb oTpmuuaTenbHbIM, TO 3TO
roBOPUT O TOM, YTO

Hanpas/IeHNE CU/bl TOKA M HaNPAXEHMWA Ha YYacTKe Lienu HanpasieHbl B pa3Hble CTOPOHbI

pacyeTbl BbINOAHEHbI C OLUNBKOW

cneflyet Mcnosib3oBaTb GOPMYIMPOBKY 3aKoHa OMa A/1A y4acTKa Lenu ¢ NpUMmeHeHmem
NPOBOAMMOCTH, @ HE COMPOTUBNEHUSA

pe3ncTop HeobXoAMMO pasBepHyTb

20. U3 3akoHa Oma AN yyacTKa Lenyu HeBO3MOXKHO onpeaenutb
U

I
G
C

21. ina onpepeneHns NapameTpoB NpeacTaB/eHHOM cXxembl, He0O6X0AMMO BOCNO/1b30BaThCA
R1 R1 R2

> ~
I U / u-

3akoHom Oma A1 NosIHOM Luenu
3akoHom Oma anAa yyacTka uenm
3akoHom OMa 1A aKTUBHOW BETBU
3akoHom Oma gnAa yvacTKa y3na

22. Mpu HeM3MeHHOM COMPOTUB/IEHUU YHACTKA LLeNu NpU yBe/IMYEHUU TOKa, NaAeHUe HanpaXKeHUA Ha
AAHHOM yyacTKe...

He U3MEHUTCH

YBENNYMNTCS

6yAneT paBHO HyJO



YMEHbLUNTCA

23. EguHnuen nsmepeHua CONPoTUB/IEHUA YYACTKa 3/IeKTPUYECKO Lenu aBaseTca
Oom
A
BT
B

24. EaMHMLEN U3MmepeHMa NajeHUA HanpAXKeHUA Ha yYacTKe 3/IeKTPUYECKOi uenu asnseTtca
Om
A
Bt
B

25. Ecam npunoxeHHoe HanpsaxeHue U=20 B, a cuna ToKa B Lenu coctaBaset 5 A, To conpoTusieHune
Ha AAaHHOM y4YacTKe uMmeeT BeIMUNHY

500 Om

0,25 Cm

100 Om

4 0m

26. Mpwu napannenbHOM coeANHEHUU ABYX CONPOTUBAEHUI NO 5 OM M HanpAXKeHUn Ha Nepsom
conpoTtusnenun 10 B, cuna ToKa, NpoTeKalow,as Yepes BTOpoOe CONPOTUBNIEHUMN COCTaBAAECT

2A

05A

2,5A

1A

27. B Kypce TO3 n3yyaercs ... 3aKkoHoB Oma
0

1
2
3
28. B Kypce TO3 mnsyuaetca ... 3aKOHOB [i}koyna-JleHua
0
1
2
3
29. B Kypce TO3 usyyaerca ... 3aKoHoB boiina-Mapuotra
0
1
2
3
30. dn1eKTpUUECKUit yTIOr BKAKOUEH B CeTb C HanpsaXeHuem 220 B. Kakosa cuna Toka B
HarpeBaTe/IbHOM 3/IeMEHTe YTIora, ec/iu ConpoTmusieHne paBHo 40 Om
55A
0,18 A
8800 A

8,8A

31. 3akoH Oma AN yyacTKa Lenu Bcerga MOXKHO NPUMEHATb TONIbKO ana



JINHENHbIX CONPOTUBNEHUI

HennHenHbIX conpoTUBAEHW

MonynpoBoAHMKOB

MpoBOAHMKOB NPW YCI0BMM NOCTOAHCTBA TEMMepPaTypbl

32. BepHO yKa3aHbl MHTepnpertayum 3akoHa Oma ana yyacTtka ...
U=I*R
I=U*G
U=I1/G
I*U=R

33. J/IuHelHble 31eMeHTbI — 3TO 3/IeMEHTbl,
KOTOPbIE BKAIOYEHbI B 3/IEKTPUYECKYIO LieNb napanienbHo
KOTOpble BK/IKOYEHbI B 3/1EKTPUYECKYIO Lernb He B TIMHUIO
CONPOTUBNEHME KOTOPbIX 3aBUCKT OT CU/bI TOKA U HanpaXeHus
COMpPOTUBAEHME KOTOPbIX HE 3aBUCUT OT CUJIbl TOKa M HanpsaXeHus
KOTOpPbIE BK/OUYEHbI B 3/IEKTPUYECKYIO LIEMb HE NOCAe40BaTe/IbHO

34. CornacHo 3akoHy Oma ana yyacTKa uenu, ¢ ygesmyeHMem conpoTuBaeHUA y4acTka npm
NOCTOAHHOM HaNpPAXXeHUU CUNa TOKa

He nameHaeTca

yBesiMumBaeTca

yMeHbLUaeTca

MeHAEeT 3HAK Ha I'IpOTVIBOI'IOﬂO)KHbIﬁ

35. Ecam B pe3ynbTaTe pacyeToB No 3aKoHy OMa A1 yyacTKa uenu 6biI UCno/sib30BaHbl NpaBuaa
anrebpanyecKoro cnoXeHus, a CONPoTUBJIEHUE pe3ncTopa R nonyunnocb oTpuuaTenbHbIM, TO 3TO
roBOPUT O TOM, YTO

HanpaBAEHUWE CUJIbl TOKA U HaNPAXKeHUA Ha y4acTKe Lenu Hanpas/ieHbl B PasHble CTOPOHbI

pacyeTbl BbINOAHEHbI C OLUNMBKOW

cnegyeT UCNONb30BaTb GOPMYIMPOBKY 3aKkoHa Oma 414 y4acTKa Lenm ¢ NPUMEHEHUEM
NPOBOAMMOCTH, @ HE CONPOTUBNEHUA

pe3ncTop Heo6X0AMMO pPa3BePHYTb

36. 3 3aKoHa Oma gnA yyacTka uenm HeBO3MOXHO onpeaenntb
U

I
G
C

37. Ana onpepeneHna napameTpos HPEACTaBHEHHOﬁ CXembl, HEOGXOAMMO BOCMNO/1b30BaATbCA
R1 R1 R2

> ~
I U / u-

3akoHom Oma A1 NoSIHOM uenu
3akoHom Oma anAa yyacTka uenm
3akoHoM Oma Ana akTUBHOM BETBYU
3akoHomM OMa gnAa yvacTKa y3na

38. Mpu HeM3MmeHHOM CONPOTUB/IEHUM YHACTKaA LLenu NPU yBeJIMMeHUU TOKa, NageHue HanpaXKeHua Ha
AdHHOM y4yacTKe...
HE USMEHUTCA



yBeANYUTCA
6yAeT paBHO HY/O
YMEHbLINTCA

39. EaMHMLEe M3mepeHNa CONPOTUB/IEHUA YHACTKA NIEeKTPUYECKON Lenu ABaseTca
Oom
A
BT
B

TecToBble 3aJaHus N0 TeMe «3akoH OMa 1J1s MOJTHOM e
1. dopmynuposKa «Cuna ToKa npamo nponopumuoHanbHa 3AC un 06paTHO NponopuUOHaNbHA Cymme
BHYTPEHHEero COnpPoTUBAEHUA UCTOYHMUKA U Harpy3Kn» oTHOCUTCA K
3akoHy Oma anAa yyactka uenm
3akoHy Oma a5 akTUBHOM BETBU
3akoHy Oma A1 NosIHOM uenwm
3aKkoHy [Ixoyna-JleHua

2. 3akoH Oma AnA NOSHOM Lenu onuUcbiBaeTCA BbipayKeHUEM
I=U/R
E=1*(r+R)
I=E*G
U=E-I*R

3. 3apaHa uenb ¢ 94C E=60 B, BHyTpeHHUM conpoTusaeHnem nctouHmka 34C r=5 Om un
conpoTtussieHnem Harpy3ku R=25 Om. Toraa cuna ToKa B Lenu bygeT cocTaBaAaTb

05A

2A

3A

0,33A

4. 3apaHa uenb ¢ 31C E=60 B, BHyTpeHHUM conpoTtusaeHnem nctouHmka 3A4C r=5 Om u
conpoTtuBieHnem Harpy3ku R=25 Om. Toraa HanpsKeHue Ha Harpy3Kke 6yaer paBHO
60 B

70B

50B

55B

5. 3apaHa yenb ¢ 34C E=60 B, BHyTpeHHUM conpoTusneHnem UctouHuka 34C r=5 Om u
conpoTuB/ieHUem Harpyskm R=25 Om. Torga cuna ToKa, NpoTeKaloLw,ero Yyepes CONpPoTuBieHne
Harpyskm, 6yaer paBHa

0,5A

2A

3A

0,33A

6. Echn R1=100 Om, R2= 20 Om, R3=200 Om, TO B pe3uctopax byayT HabaogaTtbca cnegytowme TOKU:
R

CD
E R
R




B R2 —max, B R3 —min
Yepes Bce CONPOTMBAEHMA NPOTEKAET OAMH U TOT XKe TOK
B R1 —max, 8 R2—min
B R2 —max, B R1 —min

7. Ecan R1= 100 Om, R2= 20 Om, R3=200 Om, TOo B pe3ucTopax byayt HabnogaTtbca cnegyrowme
nageHua HanpaxKeHui:

Ri

[ ]
L

CD
E Rs
R

1
L 1

B R1 —max, B R3 —min
Ha Bcex anemeHTax 0AMHAKOBOE NaaeHne HanpaxKeHni
B R3 —max, B R2 —min
B R2 —max, 8 R1 —min

8. Ecam R1= 100 Om, R2= 20 Om, R3=200 Om, TO A4N15 NPpOTEKAHUA CU/bl TOKA Yepes BTOPOU pesncrop
12=2 A, 94,C UCTOYHUKA A,0NXKHO COCTaBAATD:

R
L T
F 3
C) E R R
L T
320 0Om
3208B
640 B
160 Bt

9. Ecam R1= 100 Om, R2= 20 Om, R3=200 Om, a 34C E=160 B, TOo cmna ToKa, npoTeKatoL,ero yepes
BTOpOM pe3uctop, byaer paBHa:

Ri
| I |
F
C) E R Rs
1
L
320 A
0,5A
2 0m
0,67 A

10. Echn R1=100 Om, R2= 20 Om, R3=200 Om, a nageHne HanpaKeH1A Ha pesuctope R2 cocrasnser 2
B, To 94C ucrouHuka byaer paBHa:



| |
F 3

C) E R Rs3
L T

2B

32B

10B

20B

11. Ecam B nonHoM uenu npm ycaosum, 4to R1= 100 Om, R2= 20 Om, R3=200 Om, nomeHATb MecTamm
R1 1 R2, To cuna ToKa B uenu:
R

| S|

CD
E Rs
R

1
L 1

He namenutca no 3Ha4YeHuto, HO U3SMEeHUT HanpasaeHune
YBennuutca B 2 pasa

YMeHbLWNTCA B 2 pa3a

He nameHnTCA NO 3HA4YEHUIO M HE U3MEHMUT HanpaBaeHne

12. 3akoH Oma AnA NONHOI Lenu NpUMeHseTca ANA CeAyioLen cXembl
R1 R1 R2

> >~

U / u-
RO~ \E RO E

[ S [ Y,

N N
I - / ~

o

R1 QE
S A

/ U

V

13. Aina onpeaeneHua napameTpoB NpeacTaBleHHON cxeMbl, He06X0AMMO BOCNO/1b30BaTbCA

RO E RO E
(<
R1 R2
- 1
~, >~
I - / -




3akoHom OMma 1A NoHOW uenu
3akoHoOmM Oma A4nAa yyacTka uenm
3akoHom OMa 1A aKTUBHOW BETBU
3akoHom Oma An14 NAOTHOM Lenu

14. Npu nsmeHeHUU BHyTpeHHero conpotusaeHua RO n conpotusneHusa Harpysku R1, cuna Toka | He
U3MEHUTCA ecnun

RO //\E
N

R1

RO ymeHbLW KT Ha 6o/bLyto BEANYMHY, Yem R1
RO yMeHbLWNTb HA MEHbLUYIO BEAUYUHY, Yem R1
RO ymeHbLWUTb Ha Ty e BeNndunHy, yto n R1

N3MEeHEHMEe 3HAYEeHNN COI'IpOTMB!'IeHMﬁ HE OKa3biBaeT B/IMAHNE HA CUNTY TOKA, NPOTEKAKOLLYIO B AaHHOVI
cxeme

15. Ecam conpoTuBneHune Harpyskm R ctpemutca K 6eCKOHeYHOCTH, TO cua ToKa |, npoTteKalowas B

uenu

R1

[ >

paBHa 0 A

cTpemutca K 0 A

paBHa TOKY KOPOTKOrO 3aMblKaHWUA
CTPEMUTCA K TOKY KOPOTKOrO 3aMbIKaHWA

16. Echn conpoTtusneHue Harpysku R=0 Om, To cuna ToKa |, npoteKarow,an B uenu

RO //\E
N

R1

/ z

pagHa 0 A

cTpemutca K 0 A

paBHa TOKY KOPOTKOFO 3aMblKaHUA
CTPEMUTCA K TOKY KOPOTKOIO 3aMblKaHMA



17. Ecau conpoTtuBieHue Harpyskm R ctpemutca K 6eCKOHEeYHOCTH, TO NageHne HanpPAXKeHUA Ha
pesuctope R

RO //\E
N

R1

/ >

pasHo 0 A
cTpemutca K0 A
pasHo 3/[C
cTpemuTca K 34C

18. Ecnm conpotusneHue Harpysku R=0 Om, To nageHue HanpaXeHua Ha pesuctope R
RO E
S
N

R1

/ >

pasHo 0 A
cTpemutca K0 A
pasHo 3/4C
cTpemuTca K 34C

19. Ecam conpoTtuBaeHue Harpy3ku R ctpemutca K 6eCKOHEeYHOCTH, TO NAZeHUE HanpaXKeHUA Ha
BHYTpPeHHem conpoTtusneHuun RO

RO C\E
N

R1

/ >

pasHo O A
cTpemutcaA K0 A
pasHo 3/[C
cTpemutca K 34C

20. Ecnm conpoTtuBneHue Harpysku R=0 Om, To nageHune HanpAaXXeHUA Ha BHYTPEeHHeM
conportusneHnu RO



pasHo 0 A
cTpemutca K0 A
pasHo 3/[C
cTpemuTca K 34C

21. Ecnu BHyTpeHHee conpoTtuBneHue RO ctpemuTca K 6eCKOHEYHOCTU, TO NageHue HanpaXKeHusa Ha
pesuctope R

RO //\E
N

R1

/ >

pasHo 0 A
cTpemutca K0 A
pasHo 3/4C
ctpemutca K 9C

TecToBBIE 321aHHUA 110 TeMe «3akoH OMa /19 aKTHBHOW BEeTBH»
1. AKTUBHOM BETBbIO Ha3biBaeTCA BETBb
coaeprKaulan XoTAa 6bl O4UNH Pe3nNCTop
coaepauwan xota 6bl oANH UcTouHMK IAC
coaeprKauwan ToO/IbKO UCTOYHUKU TOKa
coZepKallan 3/1eKTponusMepuTebHble NPUbopbI

2. 3aKoH OMa ANA aKTUBHOI BETBU NPUMEHSAETCA ANA C/leAyloLueli Cxembl
R1 R1 R2

> ~
U / u-

A

I /




R1 E

3.3ACE paBHa
R1

A
T
U

\4 om

E=U+I*R1
E=U-I*R1
E=-U-1*R1
E=-U+I*R1

4. HanpsaxeHue U paBHO

R1

A
T
U

\% om

U=E+I*R1
U=E-I*R1
U=-E-I*R1
U=-E+I*R1

5. Cuna ToKa, npoTeKawLwero 4yepes akKTUBHYIO B€TBb, paBHa

R1 QE
T

O
~
/ u -
I=(E+U)/R1
I=(-E+U)/R1
I=(E-U)/R1
I=(-E-U)*R1

6. Hanpsa)eHue Ha 3a}KMMaxX aKTUBHOI BETBU PaBHAETCA
cymme 3/[C MCTOYHMKA U NAZEHMA HANPAXKEHMA HA COMPOTUBAEHUN
pasHoct 3C NCTOYHMKA M NaSeHUA HAaNPAXKEHUA HA CONPOTUBAEHUN
Npowu3BeeHUIO CU/bl TOKA U CONPOTMB/EHNA
34C NcTovHuKa

7. B 3akoHe OMma A aKTUBHOW BeTBU PpuUrypupytot
CWNA TOKA BETBM U CONPOTMBAEHWNE aKTUBHOE
34C 1 HanpAXKeHMe Ha 3a*KNMaX BETBU
CWNA TOKa HA CONPOTUBAEHNN aKTUBHOM M HaMpAXKEHNe Ha HeM
BHYTpPEHHee conpoTmseaeHne nctouHmnka 34C n Tok K3



8. Ecnv 3aKoH Oma A akTUBHOW BETBM ONMUCbIBaeTcA BbipaxkeHuem E-U=I*R, To
HanpasneHue cunbl Toka n C cosnagatot
HanpasneHune cunbl Toka U 3[4C NPOTUBONONOXKHbI
NCTOYHUK IC noTpebaaeT 3NeKTPO3IHEepPruo
HanpasneHue 3C 1 HanpsaKeHMA aKTUBHOWM BETBM COBMNAAAtOT NO HanpaBAeHUIo

9. Ecan 3akoH Oma Ann aKTMBHOM BETBU onuUcbiBaeTcs BbipaxkeHnem E-U=I*R, To
HanpasneHue cnnbl Toka n C cosnagatot
HanpasneHune cunbl Toka U 34C NPOTUBONONOKHbI
NCTOYHUK IC noTpebaaeT 3NeKTPO3IHEepPruo
3HayeHue IC 6o/blue 3HaYEeHMA HAaNPAKEHUA aKTUBHO BETBU

10. Mpwu cornacoBaHHOM NocnepoBaTe/IbHOM COeAMHEHUM UCTOUHUKOB /]C aKTUBHOW BETBU
3/C akTMBHOW BETBM onpeaennetca Kak cymma 34C UcTouyHMKoB
3/4C akTMBHO BETBM onpeaenseTcs Kak cpeaHee apupmeTtnyeckoe 3C MCTOYHUKOB
3/4C akTMBHOM BETBM onpeaenserca Kak pasHocTb 9C MCTOYHUKOB
OAWH U3 UCTOYHMKOB ABNIAETCA NoTpebutenem

TecToBBIE 3aJaHHA 110 TEME «J1IeMeHThI cXeM 3aMelCHUS

1. Ha cxeme conpoTuBaeHue aKTUBHOe (pe3nctop) ob6o3HaueH 6yKBoi
I~ I,

A) 1 . /l\

e®) ( (A (f

e(t)
R
L
C

2. Ha cxeme KaTyluKa UHAYKTMBHOCTU 0603HaueHa 6yKBoi

| —~

" IZ

A)
! 1
A)

et) ( (A I

G
R:
L+
é

—~

e(t)
R
L
C

3. Ha cxeme KoHaeHcaTop 0603HauYeH 6yKBOiA

| —

A1
Iy

e ( (A

I

2
L

G

e(t)



L
C

4. Ha cxeme uctouHuk 3[C 0603HaueH 6yKkBou

I~ I,

D1
Iy

e () (a

N
)

n
—

—IG

G

e(t)
R
L
C

5. dnemeHTbl cXem 3ameLLeHUnA noapasaenaioTca Ha
WUCTOUYHUKMU
NPUEMHUNKM
nepeaaTinKkm
reHepaTopbl

6. UCTOUHUKM 3NEeKTpUYECKoil 3Heprum noapasaenatoTca Ha
NAEeaNN3NPOBAHHbIN NCTOUYHMK TOKA
NAEeaNN3NPOBAHHbIN KOHAEHCATOP
NAEeaNN3NPOBAHHbBIN NCTOYHMK IC
peasibHbIl pe3ncTop

7. MPUEMHUKM 3/1IeKTPUYECKO SHEPrUU NOAPA3AENAIOTCA Ha
naeanbHbIN pesnctop
naeanbHbI KOHAEHCATOP
naeanbHan KaTyLiKa UHOYKTUBHOCTU
naeanbHaa NPOBOANMOCTb

8. UpeanbHan KaTyuwKa MHAYKTUBHOCTU uMmeeT 6yKBEHHOE ob6o3HaueHue
R

L
C
G

9. NaeannsnpoBaHHble UCTOYHUKU UMEIOT ByKBEHHble 0603HaueHus
InR
LucC
Ewnl
AnE

10. COBOKYNHOCTb YCTPOMUCTB U 06bEKTOB, 06pa3yoWwmx NyTb 418 3NEKTPUUECKOro TOKa,
3/1eKTPOMarHUTHbIe NPOoLEeCcChbl B KOTOPbIX MOTYT 6bITb ONMCaHbl C MOMOLLbIO NOHATUIA 06
3/1eKTPOABUIKYLLEM cune, 3N1eKTPUYECKOM TOKe U 3/1IeKTPUYECKOM HanpaXKeHUU Ha3blBaeTcA
nctouyHmkom 34C

BETBbIO 3/IEKTPUYECKOM Lenblo

y310m

3/1IEKTPUYECKON Lienbto



11. 3neMeHT 3NeKTPUYECKOii Lienu, npeaHa3HauyeHHbIN 419 UCNO/Ib30BAHUA €ro 3/1IeKTPUYECKOro

CONpPOTUB/IEHUSA, Ha3blBaeTCA
aKTUBHbIM 3/1EMEHTOM
WNHAOYKTUBHOCTbIO
pesncTopom
npnéopom

12. AKTUBHbIMU 3/1eMEHTaMM NIeKTPUUYECKON LLenu ABAAIOTCA

TOJIbKO UCTOYHUKU SNEKTPO3HEPTUN
TOJZIbKO aKTUBHbIE COMPOTUBNEHUNA

UCTOYHUKUN SNNEKTPO3IHEPTUN U aKTUBHbIE CONPOTUBIEHUA

INNEKTPNYHECKNE EMKOCTHN

13. B naccUBHbBIX 3N1€MEeHTaX 3/IeKTPUUECKON LLeny MoKeT npeobpasoBbiBaTbCcA
MexXaHWYecKan sHeprus B 31eKTPUYECKYHo

XMHn4yecCKaa sHepruna B aNeKTpU4ecCKkyro

TEN/I0Ban 3HEPruA B 3/1EKTPUYECKYIO
3NeKTpMYecKan sHeprna B CBETOBYIO

14. Pe3suctop saBnserca
dKTUBHbIM 3/1€MEHTOM
NACCUBHbIM 3/1eMEHTOM
PeaKTUBHbIM CONPOTUBIEHNEM
annapaTom ynpasBneHusa

15. KoHaeHcaTop asasetca
aKTMBHbIM CONPOTUBNEHUEM
aKTMBHbIM 3/1EMEHTOM
MacCMBHbIM 3/1IEMEHTOB
annapaTom ynpasaeHus

16. B cocTaB 3N1eKTpUYEeCcKou uenn obasatesibHO BXOAAT

TOJZIbKO NAaCCUBHbIE 3/1EMEHTbI
TOJZIbKO aKTUBHbIE 3/1EMEHTbI
dKTUBHbIE U NACCUBHbIE 32/1IEMEHTbI

KOMMYTaUMOHHbIE annapaTbl U NAaCCUBHbIE 3/IEMEHTbI

17. B pasoMKHYTO 31€KTPUYECKOI4 Lienm TOK CyLLecTBOBaTb

He MoXeT

MOXXeT TOJIbKO NpU HaANn4YnMm UCTOYHUKOB NUTAHUA
MOXET TO/IbKO Npn Ha/IMYNN TOKONPNUEMHUKOB
MOXeT NPU Haanvymm UCTOYHUKOB NUTAHUA N TOKONPUEMHUKOB

18. 'padnueckoe M30bparkeHUe 31IeKTPUUECKON Lienm, coaeprKallee ycnoBHble 0603HaueHnn ee
3/1eMEHTOB 1 NOKa3blBaloLee COeAUHEHNA ITUX 3IEMEHTOB Ha3blBaeTcA

CXEMOW 3/1eKTPUYECKOM Lenum
3/IEKTPUYECKON CUCTEMOM
3/IEKTPUYECKMM COeaNHEHNEM
CUCTEMOWM coeIMHEHUIN

€ L

J &
R
_| ’_ —tNN
19. U3 paHHbIX Ha cXeme 3/1eMeHTOB @ @ K NAaCCUBHbIM OTHOCATCA

3/1eMEHTbI
e



—

e

20. U3 AaHHbIX Ha cXeme 3/1eMeHTOB {_’}
3/1eMEHTbI

e

j

R

—

J R L C
_@_ e _“_ K aKTUBHbIM OTHOCATCA

o

21. Ha pucyHKe npuBeaeHO yc/ioBHOe 0603HaueHue

naeanbHoOro nctovyHuka 34C
peanbHOro nctoyHuka 34C
peanbHOro UCTOYHUKA HaNPAXKeHUA
nAaeanbHOro UCTOYHMKA TOKA

22. neMeHTbl 3/1IeKTPUUYECKOMN Lienu e U j ABNA0TCA

e o R I &
O 6 &
AdKTUBHbIMW 2/1EMEHTaMM
NAaCCUBHbIMU I1IEMEHTAMM
AdKTUBHbIMW COMPOTUBNEHNAMU
INNIEKTPOU3IMEPUTENIbHBIMU an6opaMM

23. YUacTOK 3/1eKTPUYECKOI Lenu, Yepes Bce 3/1IeMEHTbl KOTOPOro NPOoTeKaeT 04UHAKOBbIN TOK,

Ha3biBaeTcA
KOHTYpOM
BETBbIO
y3/10M
rpadpom

24, 3]19KTpVI‘-IECKaﬂ uenb, COCToALLaA U3 TpeX COI'IpOTVIBﬂEHMﬁ U 04HOro UCTOYHUKA NUTAHUA,

COoeANHEHHbIX NocAeao0BaTeNbHO, UMeeT
yeTbipe BETBU
Tpv BETBM
0A4HY BETBb
OAVH y3en

25. ilna nonyyeHuUs y3na sNneKTpuyeckon uenmn Heobxoanumo Bmecte COegUHUTb He MeHee

OBYX BeTBeM
Tpex BeTBel
YyeTblpex BeTBeEM
TPex KOHTYpOB

26. O4UH, NN HECKO/IbKO NOC/NEA0BATE/IbHO COEAUHEHHDbIX 3/1IEMEHTOB CXeM 3aMeLLLeHUA — 3TO

BeTBb
Y3en
KoHTyp



CkpyTKa

27. MecTo coegMHeHUn Tpex u 6onee BeTBEN INEKTPUUYECKOI CXeMbl — 3TO
McTok
Y3en
KoHTyp
CkpyTKa

28. dneKTpUUeCcKan Lenb, CXema KOTOpoii AaHa PUCYHKe,

—

1) I

R, IR

MmeeT oguH y3en

He nmeet y3nos
CooepK1T OANH KOHTYpP
CofepKUT UCTOYHMK TOKa

29. dneKTpuuyeckas Lenb, COCTOALLAA U3 TPEX CONPOTUBAEHUIN M OAHOIO UCTOYHUKA NUTaHUS,
COeANHEHHbIX NapannenbHo, umeeT

OAMH y3€eN U YeTbipe BETBU

[1Ba y3/1a U YeTblpe BETBU

[Ba y3na v aBe BeTBU

yeTbipe y3/1a 1 YeTbIpe BETBU

30. 3aMKHYTbI4 N0 BETBAM CXeMbl NyTb Ha3blBaeTcA
Y3en
KoHTyp
BeTBb
CkpyTKa

31. KonnuecTBo BeTBei CXeMbl, COAEPIKALMUX TO/IbKO NACCUBHbDIE 3/IEMEHTbI, PaBHO
R, Ry

v b WN

32. Konnuecteo BetBeit CXembl, coaepXKawux To/ibKO aKTUBHbIE 3/1IEMEHTbI, paBHO




O~ WN

33. KonnuecTteo BeTBei CXeMbl, COAEPKaLLNX aKTUBHbIE 3/IeMEHTbI, PaBHO

u b WN

34. Konnuectso BeTBeii cXeMbl paBHO

u b WN

35. Cxema coaeprKuT ... y3noB

N U1 W O

36. Cxema coAepHuT ... KOHA,EHCATOPOB




37. Cxema COAEPXHKUT ... nAEaANTNU3UNPOBAHHDLIX UCTOYHUKOB TOKaA

N U1 w O

38. Cxema CoAepHKHUT ... peasibHbIX UCTOYHUKOB HaNpAXXeHuA

N U1 w O

39. Cxema coOAEpPHMT ... UACANU3UPOBAHHBIX NCTOYHMKOB 3/[C

N U w O

40. YacTb 3NeKTpUYEeCcKoi uenu ¢ 4BymMms BblgeieHHbIMU BbIBOAAMMU, COAEpIKaLLan UcTouHuK 34C,
HasbiBaeTcA

AKTUBHbBIM ABYXMOMOCHUKOM

UCTOYHUKOM HaNpaXKeHus

KOHTYpOM

BETBbIO

41. Yactb BI'IEKTpVI'-IECKOi:i uenu ¢ Asyma BblgesIeHHbIMU BbiIBOgaMU 6e3 UCTOUHUKOB 3J/1IEKTPO3Heprmmn
Ha3blBaeTcA

NAaCCUBHbIM KOHTYPOM

dKTUBHbIM ABYXMNO/THOCHUKOM

dKTUBHbIM KOHTYpOM

NaCCUBHbIM ABYXMNO/TIOCHUKOM



42. MNpepcraBneHHana cXema COAEPXKMUT ... y3na
Ri » B

a —
| S|

R; Ry

u b~ WN

43, MNpepcraBneHHan CXeMa COAEPHKUT ... aKTUBHbIX BETBU

R, R,

a c = e

u b WN

44. NpepcTaBieHHas CXemMa COAEPKUT
R; Ry

a c — e
—J
E J
R; Ry
b d i
UctouHnk 34C

ConpoTuBAeHMA aKTUBHbIe
MCTOYHMK TOKa
KaTywKkn emKkoctu

TecToBBIE 33JaHUA 110 TEME «anomelme CXE€M, JKBUBAJICHTHOC

COIMPOTHBJICHUE»
1. Mpu nochepoBaTeNbHOM BKAIOYEHUUN CONPOTUBNEHUN
TOK Yepes 6onbliee CoNPoTUBAEHNE MEHbLLE
HanpAXKeHne Ha BCeX CONPOTUBAEHUAX OAMHAKOBO
TOK yepes 6bonbliee conpoTMBAEHNE BonbLe
TOK BO BCEX CONPOTUBAEHUAX OAMHAKOB

2. Mpu nocnepoBaTteNnbHOM coeagUHEHUN COI'IpOTMBJ'IEHMﬁ 3KBUBAJIEHTHOE conpoTus/ieHUue
onpeaenaerca

KaK CymMa nxX I'IpOBOAVIMOCTEﬁ

KaK CymmMa Unx COI'IpOTVIBﬂeHMﬁ

KaK CyMMa yaeN1bHbIX COﬂpOTI/IBI]EHMﬁ X matepmnanos

KaK CyMMa yaeNbHbIX HpOBOAMMOCTEﬁ nX matepunanos

3. Ecau ToK B uenu onpeaensertca BbipaxkeHnem I=U/(R1+R2+R3), To conpotusneHuns R1, R2 n R3
COeAVHEHbI
nocnefoBarTebHO



napannenbHo
3Be3gomn
TPeyronbHUKOM

4. Npwu nocnepgoBaTe/IbHOM BK/IIOYEHUM CONPOTUB/IEHWUIA
HarpeB BCEX CONPOTUBAEHUA OANHAKOB
TOK Yepes 60/bllee CONPOTUBAEHNE MEHbLUE
HanpseHWe Ha 6o/iblem conpoTUBAEHNN Bonblue
9KBMBAJIEHTHOE COMPOTMB/IEHNE MEHbLLE HAaMMEHbBLLIETO N3 UMEIOLLMXCA B Lienu

5. Ecnu HanpAaXXeHUA Ha Tpex nocneaoBaTesibHO COeAUHEHHbIX pe3UCTopax OTHOCATCA KakK 1:2:4, 1o
OTHOLLEeHMEe CONPOTUBAEHUIA PE3UCTOPOB

paBHo 1:(1/2):(1/4)

paBHO 4:2:1

paBHoO 1:4:2

paBHoO 1:2:4

6. DKBUBaNEHTHOE conpoTuBaeHue coctasnaet 18 Om, ecnm Tpu conpotTusneHus no 6 Om Kaxkaoe
coeAuHeHbl

napansiesnbHo

CMeLLaHHOo

nocnenoBaTeNbHO

nonepeyHo

7. Npu napannenbHOM BKIOYEHUUN CONPOTUBNEHUN
Harpes BCeX CONPOTMBAEHUIA OANHAKOB
TOK yepes 60/bLiee CONPOTUBIEHNE MEHbLUE
HanpsKeHne Ha 6obWwem ConpoTUBAEHMM Bonblue
TOK BO BCEX COMPOTUBAEHMAX OANHAKOB

8. C yBennueHuem CONnpoTUBAEHMA OAHOTO U3 Napansie/ibHO BKIOUEHHbIX PE3UCTOPOB TOK B LLEenu npu
HEU3MEHHOM HanpaXXeHuu

HEe U3MEHMTCA

yMeHbLINTCA

yBenmumnTCA

CHayana yBeanumnTca, 3aTem yMeHbLIUTCA

9. NokasaHna amnepmeTpa PA npu 3ambiKaHUM Katoya SA
R

SA

PA
——O
Cr *
1

He U3MeHATCH
yBenuyatca B Tpu pasa
yBenuyaTca B ABa pasa
YMEHbLUIATCA B TPU pasa

10. Mpu napannenbHOM COeAUHEHWUU aKTUBHbIX CONPOTUB/IEHMIA 06LLAA NPOBOAUMOCTb MEXKAY
ABYMA y3n1amMu paBHa

Be/MYMHe, 06paTHOM Cymme CONPOTMBAEHUIA BCEX BETBEMN

CymMe NpoBOAMMOCTEN BCEX BETBEN

CYMMe TOKOB BCEX BETBEM

CYMMe COMNPOTUB/EHNI BCexX BETBEN



11. Ecaun ToK B uenu onpegensetca sbipaxkeHuem I=U*(R1+R2)/(R1*R2), To conpotusnenuns R1 n R2
coeguHEHbI

nocaea0BaTeNbHO

napannenbHo

3Be3gomn

TPEeyroNbHUKOM

12. dKBMBaNEHTHOE CONPOTUBAEHUE L,eNrU OTHOCUTENbHO ToueK B u D paBHO




5R
2R
3R
4R

16. COﬂpOTMBnEHMe Y4acTKa uenu n3s asyx ognHakosbiX No se/iM4YnHe CO"pOTMBI’IEHMVI nocne
nepeKknvYeHnAa Ux c nocieaoBaTte/ibHOro BK/AIOYEHUA Ha NapannenbHoe

YBEINYUNTCA B ABa pa3a

YMEHbBLWNTCA B ABa pa3a

YBENYUTCA B HETbIPE pPa3a

YMEHbBLWMUTCA B YETbIPE pa3a

17. B AaHHOIA HA PUCYHKE Lenu c ABYMA y3/1aMU U UAeaNIbHbIM UCTOYHMKOM I/1C yBeaiMueHue Ynucna
BeTBeu npuseget

K YBEIMYEHUIO TOKA Yepe3 UCTOYHUK D/1C

K YMEHbLUEHWIO TOKa Yepe3 nctouHunk 34C

K YMEHbLLEHUIO HANPAXKEHUNA MeXKAY Y3N1aMu
K YBEIMYEHUIO HANPAXKEHUA MeEXKAY Y31amu

18. 3710 cyaCTANBBIN BONPOC U OH COAEPXKUT TONIbKO OANH BEPHbDIi OTBET
HeBepPHbIN OTBET
HeBepHbIN OoTBET
HeBepHbIN OoTBET
BEPHbIN OTBET

19. KaK U3MeHATCA CMNa TOKa B SNEKTPUUYECKO Lienu npu 3ambiKaHUM Kntova SA1

R1 R2
o—__ 1 i {1
R3 R4
o— ]
YBEINYUTCA
He N3AMeHUNTCA
YMEHbLUNTCA

3TO 3aBMCUT OT COMPOTUBNEHWIA PE3UCTOPOB

20. Ha KaKkunx cxemax M306pa)KEHO napannenbHoe coeguHeHue

.LR]' R2 | R3
RI

'S
)




R1 R2

[

21. Ha KaKux cxemax u3o6parkeHo nocseaosartesibHOe coeguHeHue

CLR]' R2 | R3
RI
c [ ]

C—a

22. Onpepenute nokasaHua amnepmetpa PA3, ecam nokasaHuma PA1=1A,PA2=0,3 A

R1 PA2

PAL [ O
- <> Ry PA3 ]| -

0,7 A
1,3A
1A

03A

23. Yemy paBHO nageHue HanpAaxeHUA Ha pesucrope R2, ecam ero conpotusneHue pasHo R2 = 500
Om, conpoTtusneHue pesucropa R1 =100 Om, naaeHune HanpaXeHUA Ha pesuctope R1 cocrasnset Ul

=20B
R1 R2
oo Fo
4B
50B

100 B
208




24. NMpoaHanusupyiTe, Kak U3IMeHATCA NoKasaHuA amnepmetpos PA1, PA2, PA3 npu nepemelyeHum
Non3yHKa peocTaTa BNpaBo, NpyU 3TOM HanpAaXKeHue Ha yyacTtke ab octaeTca HeM3MeHHbIM

—1 R1 R2 PAZ2
- )
L \__/

PA1 PV1 PV2
o]
2 N () Y A
\_/ N \_/
PA3

R3 i
MoKasaHuA Bcex NpMbopoB. yBemyatca

PA1 - ymeHbwaTtca, PA2 - ymeHbwaTtca, PA3 - He nsmeHaTca
MNMokasaHuAa NpUbopPoB HE N3MEHSATCSA

PA1 - ysennyatca, PA2 - ysenunuarca, PA3 - He usmeHAaTca
MNMoKasaHuA Bcex NpMbOpPOB yMeHbLuaTcA

25. MpoaHanusunpyiite, Kak U3IMEHATCA HanpAXKeHUA Ha R1 u R2 npu nepemeLLeHUM NON3YHKA
peocrtarta R1 BnpaBo? HanpsajkeHune Ha 3aKMMaXx BCel L,enun oCcTaeTcss HEUM3MEHHbIM.

R1 R2

4(:;

UR1 ysenunuutca, UR2 ymeHblUNTCA

UR1 ymeHbwntca, UR2 ysennuutca

M3meHeHMe HanpAXKeHMA 3aBUCUT OT HaNpaB/AeHMA NPOTEKAHUA TOKA Yepes CONPOTUBNEHNA
UR1 ymeHbwntca, UR2 He nsmeHutca

UR1 ysennuutca, UR2 He nameHutcA

26. MpoaHanusmnpyiite, Kak U3MeHUTCA 06LLL,aA CUNA TOKA B Lienu C Tpems napannesbHo
coeAMHEHHbIMU PEe3UCTOPaMM, eC/IU NOCNeA0BaTe/IbHO C OAHUM U3 HUX BKIIOUYUTb TAKOM Ke pe3nuctop
(Hanpa)KeHue Ha 3aXKMMaX LLenu Npu 3TOM OCTaeTcA HeU3MEHHbIM)

3710 ByaeT 3aBUCETb OT TOrO, KAKMM ByaeT conpoTMBAEHMNE NOAKOYAEMOro pe3ncTopa

YMeHbwunTCA

Ysennuutca

He namenuntca

27. NpoaHanusupyiite, Kak uameHATcA Toku I, 11, 12, 13 npu pasmbikaHMM Katoya



R3 s

)
\‘1/

| He usmeHuTca, 11 ysennuurca, 12 ysennuntca, 13 =0

| ysennuuTca, 11 ysennuutca, 12 ysennuuntca, 13 =0

| ymeHbwnTca, 11 ymeHbimtea, 12 ymeHbwntca, 13 =0

| ymeHblwunTca, 11 ysennuutcea, 12 ysennuutcea, 13 =0

| ymeHbwutca, 11 He nameHutca, 12 He namenutea, 13 =0

28. OnpepenuTe, YeMy paBHO CONPOTUBAEHUE MeXKay Y3namu A u B, echn R1 =R2 =R2 = R4 =10 Om?

R1 R2
B
¢ e
R3 R4

O

10 Om
40 Om
50m
0O0Om
20 0Om

A

29. OnpepenuTb NOKasaHUA BonbTmeTpa PV2, ecan nokasaHuAa soabtmetpos PV1 =50 B, PV3 =80 B.

PV1 PV?2
R1 R2
ot L 40
: PV3

30B
80B
50B
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30. Onpepennte 3KBUBAZIGHTHOE CONPOTUBAEHUE 3/IEKTPUUECKOMN LLen OTHOCUTENIbHO 3aXKumoB a u b,
ecnm R1=R2=R3 =R4 =R5 =50 Om.

1250m
200 Om
100 Om
50 Om
25 0m

TecToBEBIE 3a1aHUA 110 TEME «CxeMbl COCAMHCHU S
1. B Kypce TO3 paccmaTpuBaloTca cnegytowme cxembl COegUHEHUA
- nocnegoBatesibHoe
- CMeLLaHHoe
- 3B8€340M
- MapannenbHoe

2. inAa nocnepoBaTe/IbHOrO COEAUHEHUA 3/IEMEHTOB CNpaBeA/IMBbl BbipaXKeHusa
-U=U1+U2+...+Un

-(1/G)=(1/R1)+(1/R2)+...+(1/Rn)

- R=R1+R2+...4+Rn

- G=G1+G2+...+Gn

- 1=11+12+...+In

3. Ana napannenbHoOro coegMHeHUs 3/1I6MeHTOB CrpaBe/iuBbl BbipaXKeHus
-U=U1+U2+..4+Un

- 1=11+12+...4+In

- (1/G)=(1/R1)+(1/R2)+...+(1/Rn)

- G=G1+G2+...+Gn

- R=R1+R2+...4+Rn

4, BoipaxeHune R=R1+R2*R3/(R2+R3) npumeHMMO ANA CXeMbl, COCTOALLEN U3 TPEX CONPOTUBAEHUMN,
coeAUHEHHbIX

- TPEYroNbHUKOM

- CMeLaHHo

- napanienbHo

- 3Be310M

5. BoipaxkeHne R=R1*R2/(R1+R2+R3) npumeHUMO ONA CXEMbI, COCTOALLEN M3 TPEX CONPOTUB/IEHMUIA,
CoeAMHEHHbIX

- TPEYroNbHUKOM

- CMEeLaHHo



- napanfnenbHo
- 3Be340M1

6. B Kypce TO3 paccmatpuBaloTca cneayouime cxembl cOeUHEHUA
- nocnepoBaTesibHoe

- CMeLlaHHoe

- 3Be340M1

- mapannesnbHoe

7. Ona nocnepoBaTeIbHOro COeAMHEHUA 3/16MEHTOB CnpaBe/inBbl BblpaXKeHus
- U=U1+U2+...+Un

-(1/G)=(1/R1)+(1/R2)+...+(1/Rn)

- R=R1+R2+...4+Rn

- G=G1+G2+...+Gn

- 1=11+12+...+In

8. OnAa napannenbHOro coegMHeHUs 3/1IEMEHTOB CNpaBea/InBbl BblipaXKeHUsa
-U=U1+U2+...4+4Un

- 1=11+12+...4+In

- (1/G)=(1/R1)+(1/R2)+...+(1/Rn)

- G=G1+G2+...+Gn

- R=R1+R2+...4+Rn

9. BoipaxkeHune R=R1+R2*R3/(R2+R3) npumeHUMO AN CXEMbI, COCTOALLEN U3 TPEX CONPOTUB/ICHMIA,
coegUHEHHbIX

- TPEYroNbHUKOM

- CMeLaHHo

- napaniesnbHo

- 3Be340M

10. BoipaxeHue R=R1*R2/(R1+R2+R3) npumeHMMO AN CXembl, COCTOALLEN U3 TPEX CONPOTUBAEHUMN,
coeANHEHHDbIX

- TPEYroJIbHUKOM

- CMeLaHHo

- napanienbHo

- 3Be340M

11. B kKypce TO3 paccmaTpuBaloTCcA cneaytoume cxembl coeguHeHUA
- nocnepoBartesibHoe

- CMellaHHoe

- 3B€340M

- NapannenbHoe

12. ina nocheposaTtelbHOro COeAUHEHUA 31IEMEHTOB CNpaBea/INBbl BbiparKeHUA
-U=U1+U2+...+Un

-(1/G)=(1/R1)+(1/R2)+...+(1/Rn)

- R=R1+R2+...+Rn

- G=G1+G2+...+Gn

- [=11+12+...+In

13. ina napannenbHoOro coeguHeHUA 31eMeHTOB CnpaBeainBbl BbIpaXKeHUs
-U=U1+U2+..+Un

- [=11+12+...+In

- (1/G)=(1/R1)+(1/R2)+...+(1/Rn)



- G=G1+G2+...+4Gn
- R=R1+R2+...4Rn

14.BbipakeHne R=R1+R2*R3/(R2+R3) npumeHUMO A5 cXeMbl, COCTOALLEN U3 TPEX CONPOTUBNEHUN,
COeANHEHHbIX

- TPeyro/sibHNKOM

- CMeLlaHHo

- napanienbHo

- 3Be340M

TecToBbIe 3a1aHus 10 TeMe «BoJibT-aMIIepHbIE XaPAKTePUCTHKID)
1. Ha rpadmKe aaHbli

/- 1 R/ R R‘,*
6

4
Ry

2

0 20 40 60
- OM-amnepHble XapaKTEePUCTUKM CONPOTUBAEHNI
- aMnep-CeKYH/HbIe XapaKTePUCTUKN COMPOTUBIEHUI
- BONbT-CEKYHAHbIE XapaKTePUCTUKMU CONPOTUBEHUI
- BOJIbT-aMnepHble XapaKTePUCTUKHN COI'IpOTVIBI'IeHVIVI

2. Ha PUCYHKe npeAacTtaB/ieHbl 3aBUCMMOCTU TOKa Yepe3 pe3ncTtop oT HanpAa*XeHnAa Ha HUX.
Haunbonbluaa npoBogUMOCTb Y pesuctopa
I- ‘ R/ R R},'
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3. Ha pucyHKe npeacTaBaeHbl 3aBUCMMOCTM TOKA Yepes pe3ncTop OT HaNPAXKeHUA Ha HUX.
Haunbonbliee conpoTusBneHune y pesucropa

LA R R, R
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4. Ha pucyHKe npeacTaB/ieHbl 3aBUCMMOCTU TOKa Yepes Pe3ncTop OT HanpPAMXKeHUA Ha HUX.
HaumeHbluaA NpoBOAUMOCTDb Y pe3nctopa
LA R, R, R;
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5. Ha PUCYHKe npeAacTaB/ieHbl 3aBUCUMMOCTU TOKa Yepe3 pe3nctop oT HanpAa*XeHnAa Ha HUX.
HaumeHbluee conpoTuBaeHMe Y pe3unctopa
I A R, R; R;
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6. MposoagumocTb pesucropa R1 pasHa
LA R, R, R
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7. NMposoaumocTtb pe3ucrtopa R2 paBHa
I A R, R; R;
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8. Nposogumoctb pesucropa R3 pasHa
I- ‘ R/ R_‘ R‘,'
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9. NMpoBoanmocTb pesncropa R4 paBHa
I. 1 R/ R“ R_,'
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10. BonbTaMnepHOii XapaKTePUCTUKOWN 3N1eMeHTa 3/IeKTPUYECKOMN Lienu Ha3biBaeTcs 3aBUCMMOCTb
- MowHocTtu oT Toka P=f(l)

- HanpskeHus ot mowwHoctn U=f(R)

- Toka ot conpoTtusnenus I=f(R)

- Toka oT HanpsxeHus I=f(U)



IIpumepHas TeMaTHKa KOHTPOJbHBIX padoT
1. AHanu3 npocToi CXeMBbI MOCTOSIHHOTO TOKA;
2. PacueTr Hepa3BeTBIEHHOM IIEMH MOCTOSTHHOTO TOKA;
3. [ToctpoeHune pabounx XapakTepPUCTUK PEaIbHOTO MCTOYHUKA AIIEKTPUUECKON
DHEPTHH.

3aaHus K KOHTPOJIbHBIM padoTam
KonTposibHas paboTa BBIMOIHIETCS CTYICHTAMHU CaMOCTOSITEIILHO Ha OyMa)KHOM
Hocutene (Terpanas dopmara AS5/A4 unu anbO00OMHBIE TUCTHI Oesoi Oymaru gopmara
A4).
BapuaHTt 3amaHusi CTyJEHT ONpEIeNsieT CaMOCTOSITENILHO IO TMOCICTHUM JIBYM
mudpamM 3aU4eTHOH KHIKKHU (CTYJCHYECKOro Omiera) B COOTBETCTBHHM C TaOIUIICH
BBIOOpA 3a7aHUS.

3amaya Nel
B anekTpuyeckod 1enu, JaHHOM Ha PUCYHKE 2, CONPOTHBIICHUE HArpy3k 12
MOJKET U3MEHSAThCS OT HyJs 10 6eckoneunoctu. Mctounnk 3/IC E umeer BHyTpeHHee
COITPOTHUBIICHUE I.
[TocTtpouts Tpaduk 3aBucuMocTH HampspkeHus U2, momuoctu P1, mMomtHOCTH
P2, koaddunmenta monesHod MOIIHOCTH, TOKA | OT BeMMYUHBI 12, €CIU WU3BECTHBI
3HAYEHHUS TPEX BEJIWYMH, COTJIACHO Tabmule 2.

. |

>

c U2 7

Puc.2 Cxema k 3amaue 2

TabOnuma 2
Hcxomuple qaHHBIE K 3a1a4€e 2
W3BecTHBIC 3HaAUCHUS W3BecTHBIC 3HAUCHNS
T, T,
Bap | oy | 2 | 1A | U2B | EB Bap- | on | 2 | 1A | U2B | EB
OmMm Om

1 2 3 4 5 6 1 2 3 4 5 6
1 1 10 20 - 51 1 - 20 200 -
2 2 20 - 300 - 52 2 - 15 300 -
3 2 - 10 300 - 53 - - 10 300 320
4 1,5 20 - 230 54 15 10 - 150 -
5 - 25 30 - 465 55 6 - - 250 280
6 0,3 10 - - 309 56 9 20 10 - -
7 1,2 - - 300 330 57 8 - 20 - 460
8 - - 20 360 460 58 - 30 - 150 180
9 3 30 8 - - 59 5 60 4 - -
10 4 45 - 270 - 60 5 - 8 400 -




IIpomomxenue Tabnuibr 2

1 2 3 4 5 6 1 2 3 4 5 6
11 - 40 600 660 61 - 18 5 - 105
12 - - 15 600 630 62 - - 10 250 270
13 5 40 - 200 - 63 9 20 - 200 -
14 4v 50 -. - 324 64 - - 20 300 460
15 4 - 5 - 220 65 - 30 - 150 170
16 1 15 25 - - 66 - 60 - - 280
17 - 20 - 160 200 67 - - 10 200 290
18 4 - 6 210 - 68 6 15 20 - -
19 - 40 7 - 315 69 4 20 - - 120
20 3 40 8 - - 70 4 - 4 240 -
21 4 40 - 600 - 71 5 50 - - 220
22 9 20 - 200 - 72 - 30 - 150 160
23 - 15 20 - 460 73 - 5 8 - 44
24 - - 5 150° 170 74 - 9 54 63
25 5 60 - 240 - 75 - 5 - 60 -
26 9 - 10 200 - 76 5 - - 400 440
27 8 15 - 300 - 77 3 - 5 105
28 - 30 - 150 170 78 - - 10 250 270
29 5 60 - 240 - 79 10 50 - 530
30 - - 25 250 270 80 0,8 - - 250 270
31 0,2 - 50 - 260 81 0,2 5 50 - -
32 3 20 - 300 - 82 3 20 15 - -
33 3,5 20 - - 470 83 3,5 - 20 400 -
34 4 40 10 - - 84 - 40 - 400 440
35 2 - 20 200 - 85 2 10 20 - -
36 - 12 20 - 290 86 - - 20 240 290
37 1 - 5 200 - 87 1 - 5 200 -
38 2 - S) - 210 88 - 40 - 200 210
39 - 5 100 110 89 2 20 5 - -
40 3 - - 100 115 90 - 20 - 100 115
41 - - 10 500 505 91 0,5 50 - 500 -
42 0,5 | 40 8 320 - 92 - 40 8 320 -
43 5 - 120 - 93 1 - 20 - 120
44 - 15 10 - 180 94 3 15 10 - -
45 4 - 10 400 - 95 - - 10 400 440
46 2 - - 240 300 96 2 30 8 - -
47 - 25 12 - 330 97 2,5 - - 300 330
48 5 60 - - 260 98 5 4 240 -
49 3 - 5 225 - 99 3 - 5 - 240
50 - 35 - 175 190 100 3 - - 165 180

IIpoueaypa oueHNBaAaHUS KOHTPOJbHON PadoThI
[Ipu  pemeHun  3aJaHuil  KOHTPOJBHOM  pabOTBl  CTYIAEHT  JOJIKEH
NPUIEPKUBATECS TPEOOBAHUMN, NPEABABIAEMBIX K TEXHUYECKOM JOKYMEHTALUH
cornacHo ECK/I. TekcT pelieHrs KOHTPOJIbHON pabOThl TOJKEH MOSICHATHCS



cxeMamu, rpaQukamMy, ONHCAHUAMU METOJUK, IMpeACTaBIeHUsIMH (opMyn ¢
pacindpoBKaMH BETMYMH U UX €IUHUL U3MEPEHUS.

[Ipu oueHke KadyecTBa BBIMOIHEHHUS KOHTPOJIBHOM paboOThI clieqyeT oOpaiiaTh
BHUMAaHHE Ha CJEAYIOIINE MyHKTHI:

1. Tekc KOHTpONBbHON pabOTHl BBHINOJIHEH aKKypaTHO, 0Oe3 MOMapoK H
VCTIPABJICHUM;

2. Ilpu odopmiieHnu 3a1a4 KOHTPOJIBHOM paOOThl OTAECIBHO BBIJEICHBI TyHKTHI:
Hano; Haiitu; Pemenne; OtBeT; BriBos;

3. Ilpu Hanuumu, n306pakeHa UCXOAHA CXeMa 3aJaHusl ¢ COOIIOIGHUEM HOPM
ECK/;

4. Tlpu pelieHuu 3alaHuii KOHTPOJIBHOM pabOoThl BHIOpaHbl BEPHBIE METOIUKHY;

5. Ilpu BBIMOJIHEHUU PACYETOB yKa3zaHbl (hOpMYIIbI ¢ paciiudppoBKaMH BETUYUH
Y YKa3aHHUEM UX €AMHMI] U3MEPEHMUS;

6. PacueTs! BeImoIHEHBI B pa3BepHyToM Buze (P=UI=12 BT — HeBepHO);

7. IIpoBepka pacyeToB MOATBEPKIAET BEPHOCTh BHITIOJTHEHHBIX PACUETOB;

8. BbIBO/IbI HE IPOTUBOPEYAT MOJTYUYSHHBIM PE3yJIbTaTaM PacueToB.

[IpoBepka BBHITIOJHEHUST KOHTPOJBHOW PabOTHI OCYHIECTBISETCS MO KaXKIOU
3aladye B OTHENbHOCTU. B ciyyae HeBbImoNHEHUs Oojee 2 TyHKTOB TpeOOBaHUM
KAaueCTBAa BHINIOJIHEHUSI KOHTPOJIbLHOM paboThl, 3a7ja4a CYUTAETCS PEILIEHHONW HEBEPHO.

Kpurepun oueHuBaHus:

- IOJIOKUTENIbHAS» - €CIU BCE 3aJaHHsl KOHTPOJILHOM pabOThl BBITOJIHEHBI
BEPHO COIJIACHO TPeOOBAHMI OIIEHKU Ka4eCTBa BBIIIOJIHEHUS! KOHTPOJIBLHOU PabOTHI;

- «OTpUIATENbHAS» - €CITU XOTS OBl OJHO 3aJaHHe KOHTPOJBHOU pPabOThI
BBITIOJIHEHBI BEPHO COMJIACHO TpPeOOBAaHUN OLIEHKHM KAdeCTBA  BBIMOJIHEHUS
KOHTPOJILHOM padoThI.

IIlkasia olleHUBAHUS KOHTPOJbHOM padoThl

OrueHka Omnucanue

BCC 3aJaHUA KOHTpOJ’IbHOﬁ pa60TBI BBIITOJIHCHBI BEPHO COTJIACHO

IHonoxurenpuas N o
TpeOOBaHU OLIEHKU KaYECTBA BHITIOJHEHUSI KOHTPOJILHOU PaboTHI;

XOTs1 ObI OJIHO 33JJaHH€ KOHTPOJIBbHOI pabOThI BHIIOIHEHBI BEPHO
OtpunarenbHas COIJIaCHO TpeOOBaHM OLIEHKU KAaueCTBa BHIMOJIHEHUS KOHTPOJIbHON
paboThI;




IIpumepHas TeMaTHKa KypPCOBBIX paboT

1. VYnpolieHue 1enei CoeAMHEHNS 3JIEMEHTOB;

2. OnpeneneHne HSKBUBAJICHTHOTO COMPOTHUBIICHUS CXEM
COCJMHEHHUS DJIEMEHTOB;
Pacuet nuHeHHBIX 1I€NeH ITOCTOSHHOI'O TOKa;
PacueT HemMHEMHBIX 1I€TIeH MOCTOSHHOI'O TOKA;
Pacyer neneu cuHyCOMIanbpHOTO TOKA,
Pacuer HecunyconanbHbIX BEJIWYNH;
Pacuet MarHuTHBIX LieTIEH;
Pacuet nepexoaHbIX mpoLeccos.

CMCIIaHHOTI'O

©NOUTA W

3agaHus K KypcoBbIM padoTam
B kaxnoit 3amaue npegycmorpero 100 BapuanToB. CBOIl BapuaHT CTYIEHT
OnpesensieT MO TOCIEIHMM JBYM IudpaM HOMEpa 3a4eTHOW KHIDKKH WIH
CTyJeH4YecKoro ounera. MicxoqHple 1aHHbBIE 110 BapUaHTaM MPUBEJAEHBI B TAOIHMIIAX
BMECTE C YCIOBUSAMH 33/1a4.

3aanue K nepBou 3agavye

JIyis enu mOCTOSIHHOTO TOKa, MpecTaBlieHHOM Ha pucyHke 1.1, onpenenuts TOKI3,
NpoTeKarIuil uepes pe3uctop Rs, u HanpsbkeHue Mexay y3inamu A u B.

[Tpu onpenenennu Toka I3 HEOOXOIMMO BOCITOJIE30BATHCS Y€THIPEMS METOIaM:

-METO/1 SKBHBAJICHTHBIX MPe0oOpa3oBaHUii;

-METOJ1 CYyNepro3uluil (HaTOXKEHHS);

-METO/1 SKBHBAJICHTHOT'O I'eHepaTopa (aKTUBHOTO JIBYXIIOJTIOCHUKA);

-METO/1 Y3JIOBBIX MOTEHIHAIIOB.

Hcxonubie nanHble npeacraBieHsl B Tabmuie 1.1.

A
R1 ﬁRZ

E 4

Ro ]
Eo v I3

B

Pucynok 1.1 — McxongHas cxema K mepBoOi 3aadye

Tabnuna 1.1 — Vicxonuble nanHbie K pucyHky 1.1

Bapuant Jo E1 E> Ro R1 R2 R3

1 2 3 4 5 6 7 8
1 4 61 82 96 8 172 62
2 4 3 82 89 26 66 84




[Tponomxkenne Tabmuisr 1.1

1 2 3 4 5 6 7 8
3 2 65 24 58 43 73 97
4 2 93 29 52 26 101 104
3) 3 30 78 69 27 34 48
6 4 67 36 41 21 38 76
7 4 50 51 8 36 122 105
8 5 49 75 19 50 96 103
9 0 3 11 42 2 140 26
10 4 54 81 32 47 189 109
11 0 51 90 12 23 196 147
12 2 15 64 57 48 192 14
13 2 72 65 82 4 166 101
14 0 84 60 65 37 139 119
15 5 82 17 46 2 69 25
16 1 0 61 75 41 69 114
17 5 4 52 97 14 78 13
18 1 98 64 76 32 18 43
19 2 53 65 22 1 114 35
20 4 24 69 96 33 77 29
21 4 79 4 82 7 185 21
22 5 9 94 64 3 54 28
23 2 65 95 26 33 89 30
24 1 19 24 29 35 187 76
25 0 77 68 62 23 42 98
26 4 26 57 18 35 143 60
27 3 71 39 70 32 157 76
28 1 62 30 26 9 148 77
29 2 18 5 86 25 69 43
30 5 96 19 39 46 199 15
31 2 71 47 45 47 120 114
32 0 48 42 84 29 109 74
33 5 46 69 63 25 19 50
34 5 93 56 42 44 113 118
35 3 27 88 61 22 188 78
36 4 84 73 62 46 35 58
37 5 68 56 61 27 143 8
38 5 32 78 55 21 113 11
39 5 98 6 5 31 15 43
40 0 10 36 75 8 198 2
41 5 23 3 28 12 143 63
42 3 31 74 19 16 129 3
43 3 100 58 32 33 85 53
44 4 73 85 90 29 72 132
45 1 17 23 90 38 107 53
46 5 46 71 39 10 87 125
47 1 15 76 92 31 23 19
48 1 51 46 66 19 91 48
49 2 44 86 20 40 77 55




[Tponomxkenue Tabaumb 1.1

1 2 3 4 5 6 7 8
50 3 80 16 90 35 79 99
51 5 39 3 10 15 141 42
52 0 53 96 90 37 143 87
53 2 46 58 45 21 33 69
54 4 92 34 87 13 162 78
55 2 45 52 50 31 118 60
56 4 75 18 43 45 191 149
57 3 60 57 24 34 36 96
58 5 45 35 58 23 20 17
59 3) 22 3 29 41 18 74
60 5 41 50 86 9 172 3
61 0 83 93 74 10 49 108
62 2 54 19 82 9 130 26
63 0 69 96 18 30 184 6
64 3 81 50 83 11 47 4
65 3 97 43 81 34 104 57
66 5 55 85 19 32 159 119
67 0 91 69 84 24 15 82
68 3 93 57 24 8 129 106
69 3 92 45 8 6 136 41
70 5 100 86 12 41 40 90
71 3 68 78 81 14 94 40
72 0 53 82 83 22 125 103
73 2 84 39 19 45 123 92
74 5 50 38 88 5 121 48
75 4 100 56 81 5 120 149
76 2 97 35 54 34 199 75
77 0 88 97 21 41 172 98
78 3 92 37 100 6 46 91
79 2 47 27 39 47 140 131
80 3 80 42 80 12 198 88
81 3 7 72 12 14 41 104
82 2 5 26 99 33 135 28
83 0 53 81 3 45 164 8
84 5 57 32 18 6 106 82
85 3 92 62 97 46 184 53
86 3 80 32 18 6 17 67
87 0 67 10 4 35 139 22
88 1 79 0 32 33 29 42
89 5 45 41 94 44 58 1
90 5 18 44 5 45 147 96




[Tponomxkenue Tabaumb 1.1

1 2 3 4 5 6 7 8
91 3 83 98 78 4 51 113
92 1 8 14 21 10 27 130
93 2 81 18 18 23 71 68
94 1 95 48 20 49 93 101
95 4 85 14 18 38 145 67
96 4 9 78 44 50 126 93
97 4 55 5 47 4 35 138
98 2 16 0 50 44 102 78
99 1 89 80 94 1 104 17
100 1 52 79 70 4 144 140

3 3aganue Ko BTOPOIi 3a1a4e
st 060011eHHO# 1IenH OCTOSIHHOTO TOKA, MPUBEACHHOW Ha pucyHke 2.1, HeoOXxoammo
BBITNIOJIHUTD CJIEAYIOLIEE:

1 — mosb3ysick naHHBIMEH TaOMUIBI 2.1, COCTaBHTH PACUCTHYIO CXEMY SJICKTPHYCCKOMN

ETH;
2 — B pacUYeTHOM LENH 3aMEHUTh BCE MMEIOIINECS UCTOYHUKN TOKa Ha uctogruku DJIC;
3 — COCTaBUTH CUCTEMY yPaBHEHHI KOHTYPHBIX TOKOB;
4 — onpeaenuTh KOHTYPHBIC TOKH OCPEACTBOM MaTpUYHOTO MeToa u Metoaa Kpamepa;
5 — ompenenuTh TOKK BETBEH, HCIIONB3YS MMOJIydeHHBIC 3HAUSHHSI KOHTYPHBIX TOKOB;
6 — BBINOJHUTH MPOBEPKY pacueTa TOKOB BETBEH MO NEPBOMY U BTOPOMY 3aKOHAM
Kupxroda;

7 — cocTaBUTh OaJlaHC MOIIIHOCTEH JIIsl paCYETHOM CXEMBI;

8 — ompenenuTh HaANpsHKCHWE MEXAY Y3JaMH, YKa3aHHBIMH B JaHO, UCTOJB3Ys 3aKOH
Owma 111 akTUBHOM BETBH WM BTOpoi 3akoH Kupxroda;

9 — BBLAETHUTDH B CXEME TPU CONMPOTUBIICHHUS, BKIIFOUEHHBIX 10 CXEMe TPEYroJbHHUKa

(3B€311b1), M 3aMEHUTDH WX SKBUBAJICHTHBIMU COCTMHEHHUSIMU TI0 CXEME 3BE3IbI (TPEYTOJIbHUKA).



C

Pucynok 2.1 — cxonHas cxema KO BTOpOU 3a/1aue

Tabmuua 2.1 — VicxoaHble jaHHbIe K pUCYHKY 2.1

% Ji | J2|J3|Ja|Js| Je| E1| E2| Es| Ea| Es | Fs | Rt | R2| R3| Ra| Rs | Rs E
§ 2
m B Om

1 /12|3|4|5|6|7|8|9|10(11|12|13|14|15|16|17|18| 19| 20
1 3 4117317149199 3 /84| 1 |BD
2 2 5 81 13 (53| 75|56|61|89| 27| CA
3 2 43 54152|38|33| 4| 4| 78| AB
4 2 3 51 2512819321 5|76| 6 | AD
5 2 2 | 58 35|/68| 6 | 8 |32|44| 77| AB
6 13 44 85| 4 |54 1 |53]|46|BC
7 3 5 31 19 57123|169| 4 |98| 13| AD
8 5 3 83 19 4 |128|72|115| 7 | 55| BD
9 4 3 18 | 63 7215477143 36| 79| CD




[Tponomxkenue Tabmauip 2.1

1123|456 |7|8|9|10(11|12|13|14|15|16|17|18| 19| 20
10 88 | 58 5 198|86| 3 |43|23|CD
11 1 91 23 2 182|51|66|5 | 38| CD
12 1 117 74 7 |65|24]|41| 2 | 26 | DB
13 4 53 19 5 (81|62|86|44| 28| BC
14 2 2 51| 53 2 6737139 1| 3 |AB
15 3 6 34| 9 |94|33| 74| 19| DA
16 | 2 73 | 12 89(49| 1| 75|56 | 41| AB
17 | 3 5 77179 37| 79] 15| 39| 52| 68| AC
18 | 1 3 54 12 2913594 9 | 76| 39| AC
19 | 1 1 7 1555|162 | 23| 6 | 84| 62| CD
20 |1 11|36 23 6725|1119 97| 81| AD
21 415 1 43 1 |56|38|93|55]| 66| DB
22 4 5 12 61 45| 33 56| 96 | 37| 33| AB
23 5 5 91 | 66 6 (66|21 8 | 77| 19| AB
24 81 78 64161|92|9 | 78| 4 | DC
25 2 |3 51 | 62 82129|81| 87|55 |CA
26 52 4 183|8| 3|5 |31|5|CD
27 3 5 98 3 67| 11| 49| 99| 27 | 47 | BA
28 1|5 1 18 3|42 21|87]13|24|CD
29 3 62 95 25171126 13|68| 9 | BD
30 5| 2 49 14 1211619191 | 9 | 94| BD
31 | 4 22 2 17| 5|34|128]15| 2 |CB
32 1 34 25 68| 7 | 48| 87| 18| AB
33 5 3 4 6488|5119 73| AB
34 | 3 2 38 84 65| 16| 86| 45| 4 | 98 | AD
35 | 3 11|54 82 82133962794 7 | AC
36 3 11| 41 39 88| 17| 7 | 66 | CB
37 1 39 57 7134|4968 | 68| 54| DB
38 37 16 | 36 (22| 28| 5| 2 | 65| 72| BC
39 5|96 1 |56|46| 47| 77| 15| AD
40 2|5 41 57 7 | 72| 48| 49| 3 | 85| DA
41 3 3 16 1 95(63| 2|44 9 | 69| AD
42 3 38 78 | 56 68| 44| 87| 76| 26 | 28 | AC
43 5| 4 81 | 54 1 |46| 47| 32| 13| 62| AB
44 3|48 | 28 31941231411 65|52| 4| 6 |19|DC
45 4| 4 |45] 16 73181389498 |35| 8|96 16| BD
46 | 4 52 49 3413472 73| 9 | 54| BA
47 | 4 9 50/ 81| 5| 7 |44| 2 | BD
48 | 3 52 3 711 4 195|9|26| 2 | BC
49 4 14 92 9 191(83|68|44| 9 | AC
50 4 | 72 3548|2973 |53|95| 13| CB
51 5|1 94 65| 49| 13| 58| 35| 74| 13| BA
52 2 5 371 3 141921 3 78| 3 |16|CB
53 2 3 39 46 | 39| 24| 21| 79| 92| 89| BA
54 3 3 75 84189| 11| 81| 63| 27| CA
55 1]5 97 71186 76| 42| 58| 2 | 46| CB
56 25 67 46 | 74| 7 | 24| 25| 22| CB




[Tponomxkenue Tabmauip 2.1

1 12]3|4|5]|6 8|1 9|10(11}12|13|14|15|16| 17| 18| 19| 20
57 2 47 64| 3 |64 8| 2 |32|37|CB
58 1|4 1 78 8 87| 1|85] 9|32 AC
59 76| 8 33121 3 |27| 8 | 85| AB
60 1 721633597 2 |17]12| 94| AB
61 | 3 13| 8 731 69| 53| 89| 86| 31| DA
62 3 43 64| 26| 1| 88| 23| 56| AC
63 3 6 66 717513138 1|69|BA
64 | 4 3 89 86 81|138| 6| 7| 26| 82| DC
65 | 2 82 7 124|55|93|85|43| 57| BC
66 41 4 19| 2 | 75128 99| 8 | 96| 33| DA
67 2 3 23 53 (37|66 85|69| 3 |58|CA
68 4 2 79 75189 5|97 5|18| 66| CB
69 1 77 72|164|95| 41| 26| 78| 83| BC
70 35 94| 46| 72| 28| 2 | 95| 37| 99| BD
71 2 23 13 88|34 | 71| 25|18 | 88| 62| DC
72 2 69 5 38| 8|78 7| 43| 1|DB
73 4|1 84 | 38 25|197183| 2|27 76| 43| CB
74 3 48 98 19 65|24 88| 35| 6 | 88| BD
75 2 17 57 | 45 53| 5| 4|43 | 54| 78| AB
76 | 5 937121 9112| 8 | 95| 66| 47| BC
77 |5 83 52 | 38 73|59 16| 3 |89| 47| DB
78 | 4 5 6 1216417 2| 2 | 11| 53| 68| CA
79 | 5 2 54 24151192| 4 | 14| 6 | 51| 54| BA
80 |1 921 36| 34| 45| 22| 62| 11| 28 | DA
81 2 62| 68| 55|31|86|52|99| 87| 31| DB
82 3 2 57 3 73 69 16| 99| 16| 83| 34 | BC
83 4 1 62| 73| 27|12| 29| 13| 21| 98| AD
84 1 94 28 3|11 4 |43] 9 |38|CD
85 4 | 4 57 5 54 35(39|55| 8| 6 |48| CB
86 5 3 4 27 1|36|36| 86| 64| 35| 14| BA
87 3 31 1 76| 61| 3| 3 63 | AC
88 5| 3 5 21 | 55|91 |54 | 15| 78| 57| 39| 68 | BA
89 2 34 | 68 36 54| 76| 42| 67| 23| 36| 86| BD
90 1 94 | 95 3 56| 85| 4| 3 |63|83|DC
91 28 4 |46 14|98 | 57|14 3 | AB
92 | 4 4 35| 95| 65 53| 13| 36| 66 | 81 | 38 | DA
93 | 3 2 81 1148|7214 45| 12| 67| 24| AC
94 | 4 1 53 94 731191 91397 1 |CD
95 | 5 45 6 741 9 | 86|93|88|91|84|BD
96 4 |5 38 | 46 51139|68| 78| 4 | 79| 25| DA
97 4 2 13 7 82|55 |57 | 72|72 9| 24| BC
98 1 4 79 24 4 14278 8 |22| 2 | AC
99 76 6 9712 3 |72 35| DC
100 2 36 7 7962|148 1 | 39| 66| CB




4 3agaHue K TpeThbeil 3a1a4e
st TopouIaibHOTO MarHUTONPOBOJA, MPEACTABICHHOIO Ha pUCYHKE 3.1, ompenenutb
MarHuTOJIBMXKYIIYIO cuiy F, HanmpsikeHHOCTh H M OTHOCUTENbHYIO MATHUTHYIO ITPOHUIIAEMOCTh
UTIPH YCIIOBUSIX, TIPEJCTaBICHHBIX B Ta0mIe 3.1.

A-A
i
Qo
!
—mng a ———
Pucynok 3.1 — Cxema MarHuTOnpoBoOja K TPEThEH 3a7aue
Ta6mmma 3.1 — MicxoiHbIe TaHHBIC K TPEThEH 3a/1a4ue
Bapuant a, mm b, mm d, cm D, cu Lep, m &, mB6 mMamepuan
1 2 3 4 5 6 7 8

1 198 449 1,92 25,5 Crans D11
2 20 473 1,59 0,2 Cranp D11
3 56 76,6 1,98 5,33 Crans D11
4 13 8 26,8 1,96 JIuras crans
5 35 183 48 7,69 JIutas cranb
6 167 27,4 54,4 9,02 Crans D11
7 92 191 59,6 12,3 Uyryn
8 83 160 29,7 3,98 JIutas cranb
9 32 163 1,37 6,26 Crans D11
10 162 37,6 55,4 5,77 JIuras crane
11 14 52 34,6 0,22 Jlurtag cranb
12 153 195 491 23,87 Crans D11
13 117 37,2 1,79 30,12 JIuTas cranp




[Tponomxkenue Tabaumsl 3.1

1 2 3 4 5 6 7 8

14 30 164 38,1 5,41 Jlutag cranb
15 164 157 42,3 30,9 Jlurtag cranb
16 169 23,5 0,63 6,32 Crans D11
17 148 10,1 0,52 0,96 Uyryn

18 99 30 40 0,99 Uyryn

19 98 199 54.8 5,85 Jlurtag cranb
20 93 15,5 0,3 1,08 Jlurtas cranb
21 64 27,1 1,02 2,46 Uyryn

22 141 16,1 1,12 2,78 Jlurtas cranb
23 78 191 59,2 14,9 Yyryn

24 117 61 0,79 7,85 Jlurtas cranb
25 159 66,7 1,75 19,06 Crans D11
26 140 14 25,5 0,98 Jluras cranp
27 109 183 0,68 17,95 Crans D11
28 180 74 32,6 13,32 Yyryn

29 154 109 0,66 16,79 Cranp D11
30 52 158 59,7 0,82 Cranp D11
31 61 16 0,89 1,37 Crans D11
32 126 119 1,91 45 Cranp D11
33 145 55 1,11 8,77 Cranp D11
34 191 157 11,9 14,99 Uyryn

35 163 134 8,5 28,39 Cranp D11
36 114 111 36,5 2,53 Uyryn

37 38 72 0,46 0,27 Yyryn

38 88 159 21,2 25,19 Crans D11
39 100 43,6 53,8 51 Cranp 011
40 147 132 24,3 11,64 Uyryn

41 134 36 0,65 8,68 Cranp D11
42 121 172 37,1 2,08 JIutas cranb
43 187 30 1,62 2,24 Yyryn

44 101 103 0,76 1,04 Uyryn

45 163 59 15 7,69 Yyryn

46 100 31,6 1,34 9,99 Crans D11
47 95 89 18,8 8,46 JIuras crans
48 20 45,4 56 1,59 Yyryn

49 75 454 1,32 2,1 Cranp D11
50 199 89 1,85 14,17 Yyryn

51 134 41 1,75 3,94 Crans D11
52 152 37 32,3 9 JIurtag cranb
53 125 125 39,3 3,13 Crans D11
54 128 30,5 0,7 13,48 Cranp D11




[Tponomxkenue Tabaumsl 3.1

1 2 3 4 5 6 7 8

55 107 6 0,79 20,65 Yyryn
56 89 52 1,37 9,08 Crans D11
57 191 55 1,06 6,3 Crans D11
58 99 166 0,72 4,93 Crans D11
59 192 63,3 1,49 51,24 Cranp D11
60 70 12 1,4 0,08 Jlurtag cranb
61 144 131 1,04 15,09 Jlurtas cranb
62 49 56,6 1,18 14,82 Jlutas ctans
63 109 149 30 21,11 Jlurtas cranb
64 11 23,2 1,03 1,06 JIuTas cranp
65 198 32,5 1,43 36,59 Jlurtas cranb
66 37 454 1,1 0,76 Jlutas ctans
67 164 77 78,8 10,1 Yyryn

68 133 60,6 1,53 10,99 Crans D11
69 144 174 1,95 27,56 Jluras cranp
70 42 43,8 60,8 1,43 Cranp D11
71 146 13,6 0,58 5,61 Cranp D11
72 185 32 48,2 11,99 Uyryn

73 150 4,3 19,1 5,55 Cranp D11
74 44 33 1,29 1,08 Cranp D11
75 39 115 48,2 5,38 Uyryn

76 150 22 34,9 1,98 Jluras cranp
77 115 191 43,3 35,14 Jlurtas ctanb
78 19 43,8 50,8 0,8 Yyryn

79 42 42,4 1,19 1,7 JIuTas cranb
80 74 41 1,19 0,61 Cranp 011
81 53 99 18,3 3,15 Uyryn

82 128 9,6 0,54 2,88 Yyryn

83 41 2,8 0,21 1,76 Yyryn

84 108 124 34 14,73 Yyryn

85 170 70 41,2 9,52 Uyryn

86 121 134 65,5 17,84 JIutas cranb
87 176 36,3 1,28 11,09 Uyryn

88 104 22,7 59,7 9,62 JIutas ctans
89 133 9,3 0,53 17,96 Cranp D11
90 34 65,2 1,46 8,95 Yyryn

91 30 52,7 1,39 1,76 JIutas cranb
92 195 88,5 2,17 33,87 Crans D11
93 53 20,1 0,8 4,08 JIurtag cranb
94 43 25,6 0,54 3,61 JIuras crane
95 122 32,5 0,81 9,81 Cranp D11




[Tponomxkenue Tabaumsl 3.1

1 2 3 4 5 6 7 8
96 64 29 28,7 2,97 Yyryn
97 155 105 40,8 8,14 Jlurtag cranb
98 181 36 0,67 11,08 JIuras crane
99 131 24,7 1,12 19,99 Jlurtas cranb
100 93 26 1,58 2,42 Jlutas crans
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Pucynok 3.2 — KpuBble HaMarHM4MBaHUs CTAIN U YyTr'yHa
5 3agaHue K YeTBepTOi 3a1a4e

JInst cxembl, MOJKIFOUEHHOH B IIENb NEPEMEHHOTO CUHYCOUIAJIbHOTO TOKA C IEPEMEHHOU
4acToTOU (pucyHOK 4.1), mocTpouTh rpaduyecKrue 3aBUCUMOCTH CHJIbI TOKa | 1 HampshkeHuN Ha
KOKIOM DJJIEMEHTeNpH dacTtorax Toka B auama3oHe OT 0,1:-fpesomanca, M0 10-fpesonanca, €CHH
W3BECTHHI IaHHBIC, TIPE/ICTaBICHHbIE B Ta0uie 4.1.




Ta6muma 4.1 — Vicxoauble 1aHHBIE K YETBEPTOU 3a/1a4e
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Pucynok 4.1 — PacuetHast cxeMa K 4eTBEpPTOH 3a/1aue

BapI/IaHT U, B R, Om L, ml’ C, MKD fpeaoHcha, Fl/l
1 2 3 4 5 6
1 30 84 1 535
2 20 34 829,8 168
3 80 27 80,6 972
4 160 99 896,7 276
5 150 99 7429 573
6 230 72 1408,7 138
7 170 84 982,6 265
8 140 98 775,1 354
9 160 37 11,4 420
10 170 53 269,2 689
11 110 92 3,6 433
12 150 85 1226 104
13 220 4 507,8 56
14 240 42 114,8 951
15 200 64 6,4 976
16 200 87 1618,6 43
17 80 17 21,3 560
18 80 4 1793,2 74
19 10 34 100,1 156
20 70 66 0,8 676
21 90 100 14 325
22 180 68 3,2 181
23 160 34 11,9 560
24 140 1 375,9 706
25 180 54 161,8 534
26 230 13 101,2 242




[Iponomxenue Tadmuubl 4.1

1 2 3 4 5 6

27 80 75 1,4 986
28 230 31 13,1 562
29 140 76 908,1 385
30 50 26 1,5 958
31 230 59 14 276
32 30 60 5,4 822
33 100 9 166,4 119
34 40 76 325,9 653
35 120 25 90,7 441
36 200 9 39,5 128
37 210 87 474,5 110
38 130 91 0,5 879
39 100 97 16,7 328
40 80 70 1,8 288
41 210 33 151 459
42 80 10 27,1 406
43 200 89 17,3 259
44 220 90 2,7 587
45 230 8 33,1 774
46 110 48 10,7 72

47 180 37 3,3 862
48 180 34 1427 858
49 140 64 546,9 550
50 120 77 1209,6 261
51 90 12 23,6 281
52 120 33 2,7 395
53 130 62 68,2 636
54 190 70 111,3 566
55 180 10 13 298
56 240 81 1 499
57 170 92 4814 86

58 130 30 31,7 209
59 10 59 1,7 331
60 230 58 270,7 964
61 180 44 201,3 918
62 90 91 28,2 645
63 100 18 2,3 829
64 160 2 15,3 248
65 110 53 11,7 112
66 10 82 126,5 843
67 140 31 141,9 284




[Tponomxkenue Tabauisl 4.1

1 2 3 4 5 6

68 240 30 1,9 926
69 230 45 14,2 2176
70 140 4 26,9 655
71 190 66 1065,3 285
72 50 66 0,9 948
73 240 55 970,6 85

74 120 5 7,6 787
75 50 99 1,4 423
76 180 68 219,8 897
77 130 53 263,4 805
78 50 80 2,9 221
79 100 83 28,2 40

80 240 48 456,2 242
81 150 48 306,8 485
82 50 30 22,4 474
83 210 60 446,2 632
84 100 86 2,2 427
85 70 74 0,9 784
86 60 8 27,8 286
87 110 61 391,2 499
88 250 94 717,8 550
89 230 51 27,4 931
90 200 45 2,7 347
91 130 18 232,3 155
92 230 87 332,9 993
93 30 87 1,3 844
94 230 59 1,6 434
95 220 23 2,4 916
96 220 8 13,6 648
97 110 93 229,4 608
98 110 58 269,3 603
99 210 78 1,5 546
100 220 27 106,4 609




6 3aganmne K NATOM 3axaue

JUIss  YeTBIpEXMPOBOJHOM  ACHMMETPHUYHOM  1enmu  Tpex(da3HOro  MEePEeMEHHOTO
CHHYCOMJIAJIbHOTO TOKAa, MPEACTABICHHOW Ha pUCYHKE 5.1, MOCTPOUTH BEKTOPHBIE TUArPAMMBbI
HANpPSDKEHUH U ONpeNeNuTbh CcpelHui Kod(DPUIMEHT MOUIHOCTH 3JIEKTPONPUEMHUKA MPH
UCIIPaBHOM M OOOpPBaHHOM HYJIEBOM IPOBOJE, a TaKXKE COCTaBUTh OallaHC MOIIHOCTEH Mpu
HCIIPAaBHOM HYJIEBOM IIPOBOJIE.

Hcxonabie 1aHHbIe IpeacTaBiIeHb! B Tabmuie 5.1.
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Pucynox 5.1 — Mcxomanast cxema K TsITOH 3aa4e

Tabmnma 5.1 — McxoaHble JaHHBIE K IISTOM 3a1a4e

% Ra | Xea | Xea | Re | X | Xee | Re | Xie | Xee | Ry | Xin | Xen | Uy | Uy

=

o

Lg Om B

1 2 3 4 5 6 7 8 9 10 11 | 12 13 14 | 15
1 2 0 0 5 6 0 0 9 10 { 03] 05 | 0,1 - | 12,7
2 0 0 62 (124 O 0 84 11 5 441 15 0 380 -
3 188 | O 0 0 0 191 | 176 | 142 0 3,1 0 2,1 - 127
4 78 0 0 |154] O 0 9 0 180 [ 28| O 0 - | 127
5 94 0 84 0 33 0 197 0 54 | 1,7 | 3,3 1,7 | 127 -




[Tponomxkenue Tabauibl 5.1

1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 | 14 | 15
6 199 | 63 0 1 94 | 66 | 60 | 106 | 64 3 0 3 220 -
7 178 | 44 0 0 [162| O 0 13 | 119 |26 | O 2,5 - | 380
8 158 | 0 134 | 0 0 122 133 O 0 |22]| 22| 08 |660 | -
9 97 | 128 | 176 | 0 | 160 | O |[169| O 140 (36| O 0 - | 127
10 | 175|135 | 9 98 | 32 | 99 | 10 | 110 0 |06/ 49 0 |660| -
11 95 0 182 | 49 0 0 11 | 103 | 134 (41| O 2,5 - | 127
12 14 | 198 | 63 0 76 | 197 | 63 0 32 33| 0 4 - | 380
13 0 0 | 200 | O 80 | 163 | 128 | O 0 |[31] O 2,9 - 1380
14 | 192 | 22 | 183 | 38 0 199 | 89 0 0 (26| O 4,7 - | 660
15 9 (131 | 0 [107]179 | O 0 0 36 (48| 25 | 31 - 1380
16 0 61 0 0 67 0 0 0 65 18| 1,1 | 1,9 - | 380
17 0 32 {109 | 0 |168| O 0 38 0 |19] O 1,4 - 1380
18 44 | 86 0 0 | 134 | 71 | 44 0 0O (04| O 0 - | 380
19 0 0 136 | O 4 0 |141) 118 | 132 | 3 0 0 |220| -
20 |195| O 0 0 [ 124 | O 0 | 109 0 1 | 06 0 - | 660
21 0 0 28 0 0 95 | 118 | 50 0 |41 11 0 - | 380
22 |165| O 65 (136|113 | O 61 0 0 5 | 12| 29 [220| -
23 0 0 180 | 18 | 11 0 57 | 186 0 |11] O 0 - | 220
24 1197130 | 139 | O 47 0 66 0 0 (05| O 4,9 - | 380
25 0 0 115 | O 0 184 | 0 | 126 0 |14 33 0 - | 220
26 | 161 | 67 | 46 0 45 | 116 | 92 | 198 0 |49] 15| 0,2 - | 127
27 | 185|107 | 179 | 118 | O 0 0 0 111 |48 | 1,3 0 - | 380
28 | 200 | 127 | 90 0 (182 | 11 | 47 0 0 2 | 04 | 36 |220| -
29 28 0 65 | 17 | 183 | O 12 | 39 66 3 101 5 - | 127
30 0 0 192 | 198 | 154 | 37 | 19 0 0 4 0 0 - | 127
31 0 0 175 | 0 [ 122 | O 0 96 0 (36| O 4,7 - | 660
32 0 0 62 0 54 0 |133]| O 0 |[13] O 0 - | 127
33 0 50 | 87 |200| O 0 76 0 0 (14| 4 2,2 - | 660
34 |186| 139 | 70 0 0 112 | O 12 60 [ 13| O 0 380 -
35 0 0 40 | 154 | O 0 [158| O 0 (14| 43 | 02 |660| -
36 95 0 86 | 29 0 20 0 14 74 16| 0O 24 1380 | -
37 0 | 170 | 58 | 39 | 39 0 0 | 188 0O (06| O 0,1 - | 220
38 [188| O 161 | O 0 8 |155| O 0 |16] O 38 380 | -
39 0 71 0 51 | 182 | O 51 0 83 (05|03 | 08 - 1380
40 | 143 | 86 0 0 [ 125 0 |15 | O 0 (23] O 1,9 - | 660
41 21 | 75 0 0 | 106 | 94 0 | 137 0 (02| O 4,3 - | 380
42 | 154 | O 21 0O | 115 O |136| 7 140 | 4 | 05 | 25 - | 660
43 0 0 13 0 0 135 | 193 | 80 13 1 0 3,3 - | 660
44 0 [ 134 ] O 0 | 152 | 191 | 104 | 114 | 144 |09 | 24 | 09 | 127 | -
45 | 147 | O 56 | 112 | 23 0 |157| O 165 | 34| 36 | 3,4 |127 | -
46 |116| O 43 O [ 183 | O |[158| O 91 |23 | 25 1 - | 380
47 0 (106 | O |158| 45 0 36 0 0 49| O 0 - | 127
48 86 0 0 |113] 156 | 28 1 68 | 112 |23 | O 0 - | 127
49 10 0 50 | 182|167 | O 0 44 0 |03]| 41 | 26 - | 660
50 64 0 0 0 57 0 10 0 0 2 0 4,6 - | 660
51 1 87 0 [104] O 50 [196| O 0 (01 44 0 - | 660
52 49 0 101 | 35 | 66 | 101 | O 0 159 | 16| 46 | 0,9 - | 220




[Tponomxkenue Tabauibl 5.1

1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 | 14 | 15
53 0 0 181 [ 162 | 184 | O 0 0 14 125 0 0 - | 127
54 0 0 31 (144 O 0 0 0 183 |09 | 11 0 - | 127
55 0 97 | 174 1200 | 92 | 78 |183| O 0 |11] 33 0 |660| -
56 25 0 0 17 | 99 0 1 0 0 1|22 0 - | 380
57 0 0 115 | 170 | O 83 0 38 92 | 22| 45 0 - | 660
58 66 | 59 16 | 147 | 54 | 34 O | 148 | 112 | 5 | 25 0 127 | -
59 0 32 0 66 0 0 0 0 122 | 05| O 0 - | 380
60 0 64 | 70 |199| O 0 0 0 187 {43 | O 0 |220| -
61 8 0 0 0 0 23 0 | 171 0 (16| O 0 220 -
62 0 (124 0 |170| O 23 0 44 0 5 0 3,1 - | 220
63 0 52 | 33 0 [129| O 80 0 0 |13 ] 45 0 - | 127
64 0 (184 | O 22 | 10 0 0 0 31 |48 0 0 - 1380
65 0 0 170 | O | 187 | 40 | 29 | 55 | 134 |3,7| O 0 - | 380
66 51 | 140 | 196 | O 48 | 102 | 197 | O 3 |14 38 0 - | 127
67 0 0 12 0 84 0 31 0 75 07| 0 0 - | 660
68 |184| O 0 69 0 0 0 33 | 134 {41 O 0 380 -
69 15 0 103 | 68 | 16 0 0 0 152 |11 | 42 | 49 - | 220
70 63 | 67 0 [126| 69 0 0 0 92 (32|19 | 17 - | 127
71 0 0 182 | O 57 0 [112] O 0O (17| O 2,2 - | 220
72 0 [ 154 | O 0 0 11 | 194 | 82 0 |19 26 0 - | 127
73 85 | 171 | 15 0 0 88 0 | 195 0 |[21] O 1,9 - | 127
74 0 0 88 0 16 0 |[177] O 0 (19| O 0 - | 660
75 63 0 142 | 60 | 95 0 0 0 60 |09 | O 1,3 - | 127
76 0 | 172 O 0 [112| O 0 0 143 | 3 | 36 | 3,3 - | 127
77 0 [195| 15 | 24 0 84 O |106 | 88 |08 | O 32 |220| -
78 |123| O 0 0 |[119| 0 |113| O 110 | 3 0 34 | 127 | -
79 0 56 0 0 30 0 0 0 29 | 27| O 41 |660| -
80 93 0 31 0 34 0 0 | 161 0 (04| 5 0 |660| -
81 0 0 179 | O 0 97 |156| O 0 (04 31 0 - | 127
82 0O | 191122 | 0 [121 | O 90 | 30 0 |36| 16 | 46 |660| -
83 0 79 0 0O (184 | O |121| O 119 | 1,7| O 2,9 - | 660
84 0 57 | 121 | 66 0 O |195| 141 | 101 |47 | O 0 - | 660
85 |187| O 118 | 24 0 0 6 0 0 |22] O 0 - | 127
86 55 0 187 | 0 | 134 | O |106| O 0 |01] 5 0 |660| -
87 |160| O 0 0 0 20 | 29 0 109 | 19| 09 0 - | 380
88 0 35 | 154 | 67 | 35 18 [ 191 | 84 93 22|29 | 21 - | 220
89 0 0 199 | 90 | 30 0 |[162| O 199 (45| O 0,6 [380 | -
90 0 99 | 36 |132| 63 0 76 | 79 0 [43] O 0 - | 660
91 0 65 | 176 | O 63 0 [191| O 0 (31| O 0 - | 380
92 |129| O 0O |149] 182 | 115 | 164 | 151 | 190 | 1,7 | 3,6 0 - | 127
93 |137| O 18 0 6 0 0O | 168 | 42 |06 | 06 | 0,8 - | 660
94 0 0 133 | 130 | 90 0 92 | 18 71 10,7 | 24 0 127 | -
95 33 0 36 (119 | 26 0 |118| 27 0 |25 3,7 | 27 - | 380
96 64 0 0 0 33 | 89 | 74 0 0 |01] 13| 29 - | 660
97 0 86 | 138 | O 54 0 0 0 12 (46| O 3,2 - | 660
98 78 | 143 | 58 0 [ 181 | O 39 | 84 0 |35] 24 | 36 - | 660
99 |168| O 0 [164| O 0 0 84 24 |05 O 0 - | 660




[Tponomxkenue Tabauibl 5.1

1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 | 14 | 15

100 | 0 | 115 | O 0O (138 | 0 |[199| O 0 |[38] O 3,1 - | 127

7 3aganue K HIeCTOM 3a1a4e

[To pe3ynbraTam W3MEpEHHUs TapaMeTPOB NMACCUBHOTO JBYXIOIIOCHHUKA, BKIFOYEHHOTO B
[[eNb MEPEeMEHHOTO CHHYCOHMIAThHOTO TOKA, IPHU MOMOIIM ocuuiuiorpada ObLIH MOTYYCHBI JIBE
CHHYCOUJIBI TOKA ¥ HANIPSDKCHHUS, TIPEACTABICHHBIC HA PHCYHKE.

W3BecTHEI 1ICHBI ICTICHUS OCEH BpeMEHH, HApsDKEHUS U ToKa (Tadnmma 6.1).

Heob0xoxumo:

- OIIPEJICIIUTD TIEPHOJ] M YACTOTY TOKA;

- 3arMcaTh MIHOBEHHBIC 3HAYCHUS TOKA M HATIPSDKCHUS 110 TIOKAa3aHUsIM OCIIIuIorpada;

- 3aMKcaTh HAPSDKEHUE M TOK MTACCUBHOTO JIBYXTIOIIOCHUKA B KOMIUIEKCHOH opMme;

- OTIPE/ICIUTD TIApaMETPhI SJICMEHTOB CXEMbI 3aMEIIICHHUS TTACCUBHOTO JBYXITOJIFOCHUKA;

- MOCTPOUTH IEKTPHUCCKYIO CXEMY 3aMEIICHHUS ITACCUBHOTO JBYXITOJIFOCHUKA,;

- TIOCTPOWTH BEKTOPHYIO JUarpaMMmy TOKOB ¥ HAaNpPsHKCHHHA BCEX OJICMEHTOB
JIBYXTIOJTIFOCHUKA.

—(t] ==——- i(t) t

Pucynok 6.1 — ITokazanus ocrusuiorpada (qaHHbIE K IECTOHN 3a1aue)
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Pucynox 6.2 — [Nokazanus ocuuiuiorpada (TaHHbBIE K IIECTON 3a1a4e)

— (] === i(t) t

Pucynok 6.3 — [Tokazanus ociuuiorpada (JJaHHbIE K IIECTOM 3a1aue)
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Pucynox 6.4 — [Nokazanus ocuuiuiorpada (TaHHbBIE K IIECTON 3a1a4e)

—_—t) ==——- i(t) t

Pucynok 6.5 — [lokazanus ocuruiorpada (1aHHbIE K IIECTOM 3a71a4e)
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Pucynox 6.6 — [Tokazanus ocuuiuiorpada (ITaHHbBIE K IIECTON 3a1a4e)

—_—(f) == i(t) t

Pucynox 6.7 — [lokazanus ocumiorpada (JIaHHbIE K IIECTON 3a1a4e)
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Pucynox 6.8 — [lokazanus ocumiiorpada (TaHHBIE K IIECTON 3a1a4e)

Pucynox 6.9 — [Nokazanus ocuusuiorpada (JIaHHbIE K IIIECTON 3a/1a4e)



Tabmuiia 6.1 — McxomHbpie JaHHBIE K MIECTOH 3a/1aue

Bapuant Mmu, B/oen mi, mA/0en M, mc/0en Pucynox
1 2 3 4 5
1 339 563 40 6.4
2 6 14 90 6.8
3 392 486 20 6.5
4 115 157 80 6.4
5 87 117 10 6.9
6 84 102 40 6.3
7 4 5 70 6.5
8 251 275 50 6.8
9 234 506 30 6.1
10 391 411 10 6.5
11 279 1800 20 6.9
12 247 682 50 6.2
13 3 4 50 6.5
14 150 155 50 6.8
15 86 242 90 6.2
16 149 569 50 6.9
17 135 839 100 6.3
18 265 405 20 6.3
19 279 295 40 6.2
20 64 91 100 6.1
21 250 530 60 6.3




[Tponomxkenue Tabauib 6.1

1 2 3 4 5
22 102 319 60 6.7
23 81 711 40 6.3
24 112 207 70 6.3
25 312 355 30 6.4
26 212 700 80 6.3
27 254 456 100 6.9
28 278 6318 20 6.9
29 78 89 60 6.3
30 94 150 70 6.2
31 116 137 40 6.6
32 66 252 30 6.6
33 306 1789 70 6.8
34 48 60 90 6.8
35 268 466 40 6.4
36 17 395 20 6.6
37 117 158 50 6.3
38 268 1327 20 6.7
39 339 760 80 6.4
40 352 1063 40 6.5
41 62 146 80 6.6
42 235 329 20 6.3
43 16 727 50 6.5
44 295 760 20 6.9
45 260 399 30 6.5
46 81 87 60 6.9
47 297 323 40 6.5
48 154 207 100 6.4
49 57 82 60 6.9
50 339 916 40 6.5
51 33 48 40 6.6
52 26 241 90 6.1
53 11 14 60 6.1
54 320 493 30 6.3
55 170 543 60 6.9
56 205 302 60 6.2
57 125 388 50 6.5
58 206 249 90 6.9
59 166 189 70 6.7
60 113 11300 60 6.3
61 384 814 30 6.2
62 172 188 100 6.3




[Tponomxkenue Tabauib 6.1

1 2 3 4 5
63 76 103 30 6.9
64 18 33 50 6.7
65 294 6391 10 6.6
66 49 87 30 6.5
67 59 92 80 6.3
68 374 653 90 6.7
69 99 596 30 6.3
70 240 331 40 6.1
71 4 5 20 6.9
72 302 805 30 6.7
73 155 163 30 6.6
74 360 1791 100 6.4
75 35 48 80 6.7
76 337 400 70 6.8
77 157 158 30 6.6
78 309 401 10 6.1
79 240 355 40 6.2
80 88 553 30 6.9
81 345 549 90 6.3
82 378 771 90 6.3
83 105 279 20 6.2
84 241 8310 80 6.9
85 363 601 10 6.6
86 9 13 30 6.7
87 294 335 100 6.2
88 122 370 70 6.5
89 49 408 10 6.4
90 192 298 20 6.7
91 248 24800 90 6.4
92 177 293 90 6.4
93 98 194 10 6.9
94 125 240 20 6.9
95 149 201 20 6.5
96 304 1427 60 6.4
97 375 1518 70 6.4
98 11 13 100 6.9
99 382 394 30 6.9
100 118 232 30 6.4

IIpuMepHBbIe BONPOCHI K 3a1MTE KYPCOBOH PadoThI

1. MeTo1bl, MpUMEHsIEMBbIE MPU PEIICHUHU 33a/IaHUi KypCOBOM pabOTHI;

2. DIEKTPOTEXHUUYECKHE BEIMYMHBI, GUTYPUPYIOIIHUE B 3a7adyax KypcOBOMH
paboTshI;

3. [losicHeHHE BBIBOIOB, YKa3aHHBIX B KYPCOBOM paboTe;

4. KonnuecTBo U TeMbl 3aJJaHUN KypCOBOM paboThI;

5. Tlosicnenue oTnenbHBIX (HOPMYJI, COCTABIEHHBIX C IPUMEHEHUEM 3aKOHOB
AIEKTPOTEXHUKH;




6. [losicuenue rpadudeckoro marepuaia, COCTaBICHHOTO B MPOIECCE W/WIH TIO
pe3yJibTaTaM pacueTos;

7. ApPryMEHTHpOBAHHWE TEKCTa BBEJCHHS II0 OTHOIICHHWIO K COJCPIKAHHIO
KypCOBOIi pabOTHI;

8. dopMynHpPOBKH OTAETHHBIX 3aKOHOB JIEKTPOTEXHHUKH, MPUMEHSEMbIX B
KypCcOBO# pabore.

IIpouenypa oneHuBaHUs KyPCOBOM padoThI

IIpu HanucaHuu KypcoBOH paOOThl CTYIAEHT JOJDKEH IIOJHOCTBIO PACKPBITh TEMY,
COOJIIOCTM  JIOTMKY M3J0XKEHHUs MaTepuaja, II0Ka3aTh yMEHUE Jenarb 0000LeHHs
AIIEKTPOTEXHUYECKUX PACUYEeTOB W BBHIBOABI. KypcoBas paboTa JODKHA COCTOSATH M3 BBEICHHS,
OCHOBHOM 4acCTH, 3aKJIFOYEHHUS, CIIMCKA UCIOJIb30BAHHBIX UCTOYHUKOB U rpaduyeckoit yactu. Bo
BBEJICHUU aBTOP KPAaTKO OOOCHOBBIBAET aKTyalbHOCTh AMCLUMIUIMHBI M UCTOPUIO €€ Pa3BUTHI,
CTPYKTYpy paboThl M AaéT 0030p HCIOJIb30BAaHHBIX MCTOYHMKOB. B OCHOBHOH dacTu
BBITOJHSIOTCS AJIEKTPOTEXHUYECKHE pAcCUeThl, COIJIACHO 3a/IaHHI0; OCHOBHAs 4YaCTh MOKET
COCTOATh M3 ABYX Win Ooiiee riaB (pa3/ienoB); B KOHLE KaXAOro pasjeia JAenaroTcs KpaTKue
BbIBOJIbl. B 3aKi1104eHNH MOJBOAUTCS UTOT BBIOJIHEHHOW pabOThI, U J€Nal0TCs OOIINE BBIBOBI.
B cnMcke uUCHONBb30BaHHBIX MCTOYHUKOB YKa3blBalOTCA BCE MYOJIMKALMM, KOTOPBIMH
MOJIB30BAJICS aBTOp. B Tpaduueckoll 4acTH MpPEACTaBISIOTCS BEKTOPHBIE TUATPAMMBI TOKOB U
HaNpsDKEHUH K COOTBETCTBYIOIIMM Pa3JielaM KypCcoBOH paboThl.

[Ipu oneHke YpOBHS BBIIOJHEHHS] KypCOBOM pabOThl B COOTBETCTBUHU C ITOCTABIIEHHOM
LENBI0 JJI JIaHHOTO BUJAA Yy4eOHOM MAeATeNbHOCTH, MOTYT KOHTPOJIMPOBATBHCS CIEIYIOLIUE
MOMEHTHI:

e yMeHHE padoTaTh ¢ 0ObEKTAMM M3YYEHUS, KPUTUUECKUMU UCTOYHUKAMHU, CIIPAaBOYHOMN U

SHLMKIIONEINYECKOU JIUTEPATYPOI;

e yMeHHe coOupaTh U CUCTEMATU3UPOBATh IPAKTUUECKUN MaTepHa;
® yYMEHHE CaMOCTOSITEIIbHO OCMBICIISATh IPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METO/IUK;
® yYMEHME JJOTUYHO U TPAMOTHO HM3J1araTb TEOPETUUECKNE IPEAIIOCBUIKH, IPUMEHUTEIBHO K
KOHKPETHOH 3aJa4e;
e yMeHHE COOJI0aTh CTPYKTYpa pacueTHOM NesTeIbHOCTH;
® yMEHHE [0JIb30BaThCA INI00aTbHBIMU HHPOPMAITMOHHBIMH pECYpCaMH;
® yMEHHE I10JIb30BAThCsS OCHOBHBIMH MPHUKJIAHBIMH IPOrPaMMaMH.
Onenka opopMIIEHHSI TOSICHUTENIbHON 3aITUCKU:
1. Conepxanue paboTbl
2. Tlopsnok mpoBeieHus! pacueToB IO TEME 3a/1aHus;
3. Topsinok opopmIIeHHS NCTIONH30BAHHBIX HCTOYHUKOB HHPOPMAIIUH ;
4. O6beM u opopmiieHue padboTHI;
5. TlomHOTa M MPaBUIIBLHOCTH BBIBOJIOB IO BBIIIOJHEHHOW padoTe;
6. CootBercTBHe rpaduueckoro Marepuana Tpedosanusm ECK/I.
OrneHKa xadyecTBa JOKJIaJa .
® COOTBETCTBHUE COJIEPKAaHM JOKJIAAa COJACPKAHNIO PaOOTHI;
® BbIJI€JIEHUE OCHOBHON MBICIH pabOTHI;
® KauecTBO M3JIOKEHMS MaTepHaa.
OTBeTHI Ha IOTIOJTHUTENIbHBIE BOITPOCHI

[To xax1IOMy IyHKTY BBICTABISIETCS OLIEHKA: 0(OpMIIEHHUE, TIOJTHOTA PELICHUs] KypCOBOM
paboThl, 3ammuTa KypcoBoi paboTel. [lo pe3ynmbraraM OIEHOK IMYHKTOB KYpCOBOW pPaOOTHI
oTpesieNIeTcs cpeiHee apupMeTHIeckoe 3HauCHHe.

Kputepun BbicTaBIeHUS OLIEHOK:

— OIIEHKA «OTJIMYHO» BBICTABIIAETCS, €CIM CpeAHee apHu(PMEeTHYeCKoe 3HAUeHUE OLIEHOK
o Tpem mnapamerpam (opopMieHHE, TIOJHOTA PEUICHUs] KypcOBOM paboThl, 3alluTa KypCcOBOMH
paboThI ¥ OTBETHI Ha MOCTYNHUBIINE BOIPOCHI) OOJIbIIE UK paBHO 4,5;



— OIICHKA «XOPOIII0» BHICTABIISIETCS, €CIIM CPEeIHEE apru(PMETHISCKOE 3HAYCHHE OLIEHOK T10
Tpem mnapamerpam (odopMIICHHE, TMOJHOTA PEIICHUs KypCOBOW pabOoThI, 3alIMTa KypCOBOW
pabOTHI M OTBETHI HA TOCTYIUBIIIKE BOIIPOCHI) O0JIbIIIEe WK paBHO 3,5, HO MeHbIe 4,5;

— OIICHKA «Y/IOBJICTBOPUTEIILHO» BBICTABISICTCS, €CIH CpeAHee apUu(pMETHYECKOe
3HA4YCHHE OICHOK IO TpeM mapamerpaM (o(opMIICHHUE, MOTHOTA PEIICHUS KYpCOBOW PadOThI,
3amuTa KypcoBOor pabOTHl M OTBETHI Ha MOCTYIHBIINE BOMPOCHI) OOJNBIINE UM PaBHO 2,5, HO
MeHnsle 3,5;

— OIICHKA «HEYJTOBJIICTBOPUTEIHHO» BBICTABISETCS, €CIU CpeaHee apupMETHIECKOe
3HAYCHUE OICHOK IO TpeM mapaMerpaM (0(hOopMIICHHUE, MOTHOTA PEIICHUS KYpCOBOW PadOTHI,
3aIuTa KypcoBor pabOThl M OTBETHI HA TIOCTYIHUBIIKAE BOTIPOCHI) MEHbIIE 2,5.

IlIkasa oneHUBaHUSA KypPCOBOM padoThI

OueHka Omnucanue

cpenHee apu(hMETHIECKOE 3HAYCHUE OIIEHOK 110 TPEM apaMeTpam
(odopmiteHHEe, IOTHOTA PEIICHHS KYPCOBOW paOOThI, 3aIuTa
KypCOBO# pabOThI M OTBETHI HA MTOCTYITUBIIIKE BOIIPOCHI) OOJIBINE WIIH
paBHO 4,5

O1ian4yHo

cpenHee apu(hMETHIECKOE 3HAYCHUE OI[CHOK 110 TPEM IapaMeTpam
(ohopmiieHME, MOTHOTA PENICHUS KYPCOBOH pabOTHhI, 3aIUTa
KypCOBO#M pabOThI M OTBETHI HA MIOCTYITMBILIUE BOIPOCHI) OOJIBIIE HITH
paBHoO 3,5, HO MeHbIIE 4,5

Xopo1iio

cpeaHee apu(hMETHIECKOE 3HAYCHUE OI[CHOK 110 TPEM IapaMeTpam
(odopmiteHHE, IOTHOTA PEIICHHS KYPCOBOW paOOThI, 3aIUuTa
KypCOBO# pabOThI M OTBETHI HAa TOCTYIHBIIIAE BOTIPOCHI) OOJIBIIE HITH
paBHO 2,5, HO MeHbIIIE 3,5

Y,Z[OBJ'IGTBOpI/ITeJ'IBHO

cpeaHee apu(pMETHYECKOE 3HaUEHUE OLIEHOK 10 TPeM MapaMeTpam
HeynosnerBopurensHo | (opopmiieHHE, OTHOTA PEeLIeHNs KypCcoBOi paboThl, 3aliuTa
KypCOBO# pabOTHI ¥ OTBETHI HA MIOCTYIHBILINE BOMPOCH) MEHbIIE 2,5




