MUHUCTEPCTBO HAYKU Y BbICIIEI'O OBPA3OBAHMS
POCCHUUCKOHU PEJIEPAIINA

deiepabHOE TOCYIapCTBEHHOE OI0/DKETHOE 00pa30BaTe/IbHOE YUPEXKICHHE
BBICIIEro 00pa3oBaHus
«MarsuTOropcKHii rocy1apcTBeHHbIM TexHnIeckuit yausepeuter um. I.M. Hocosa»

. YTBEPXJIAIO

// \%jnpemop UBuAC

Y pfeeeetHy B.P. Xpamuma
/ /-

13.02.2024 r.

PABOYASI ITIPOT'PAMMA JTUCHUIIIMHBI (MO1Y JIST)

TEOPETHYECKHE OCHOBBbI DJIEKTPOTEXHHUHKH

HanpasiieHue NOArOTOBKH (CIENHaIbHOCTB)
13.03.02 DnexkTposHepreTHKa u 3J€KTPOTEXHUKA

HanpagneHHOCTS (POodHII/CrienHaIn3aius) IporpaMMbl
DIIEeKTPOIPUBO/L  aBTOMATHKA

YposeHs BeicIIero oopa3opanus - 6akanaBpuaT

®opma 00yueHus
OYHas

Wuctutyt/ pakynsrer VIHCTHTYT S9HEPreTHKH M aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa DeKTpocHabKEeHUs! TPOMBIIUICHHBIX IIPEIPHATHH
Kypc 2
Cemectp 3,4

MarHuToropck

2024 rox



Pa6ouyas mporpamma cocrasiieHa Ha ocHoBe PI'OC BO - GakanaBpHar no HanpapIeHHIO
noarotoBk 13.03.02 DrexTposHEpreTHKa U ANMEKTPOTeXHUKA (1Ipuka3 MunoOprayku Poccuu oT
28.02.2018 r. Ne 144)

PaGoyas mporpaMma paccMOTpeHa M OnoOpeHa Ha 3aceflaHMH  Kadeapb
DJIeKTPOCHAGKEHHS! IPOMBIIIICHHBIX TIPEIPHSITHIA
09.02.2024, mpotoxom Ne 3
3as. xadenpoii A.B.Bapranosa

Pa6ogas nporpamMma oo6pena Metoauueckoi komuccueit UOuAC

13.02.2024 r. mpotokon Ne 4 C—)/ /
Ipencenarens (/ 7z 9? B.P. Xpamuuu

CornacoBaHo:
3aB. kadenpoit ABTOMaTH3HPOBAHHOTO 3JIEKTPONIPHBO/IA U M OHHKH
KOJIaeB

Pa6oyas mporpaMma COCTaBJIeHa: ( / é/ //&
npodeccop kabenps DI, 1-p TexH. HAyK ZE7 B.P.Xpammun

Penensenr:
HavanbHAK Marauroropekoit [TIC ¢uman ITAO «®CK EDC» - HOxHO-Ypansckoe
I[IM3C, 10.B.Tanuyrun




JIner aktyaauzanuu padoyeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl DNeKTpOCHA0KEeHUs TPOMBIIIICHHBIX TPEAPHITHN

[Iporokosn ot 20 1. N
3aB. kadenpoii A.B.Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHud Kadeapsl DIEKTPOCHAOKEHHS TPOMBIIUICHHBIX MPEIITPUSTHIA

[Iporokom ot 20 1. Ne
3aB. kadenpoit A.B.Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM ro/ly Ha 3aceJaHuH Kapeapsl DIEeKTPOCHAOKEHUS MPOMBIIIJICHHBIX PEANPUATHI

[IpoTokomor 20 r. Ne
3aB. kadenpoit A.B.Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2028 - 2029
y4eOHOM ro/ly Ha 3aceJaHuu Kadeapsl DIEeKTPOCHAOKEHHUS MPOMBIIIIJICHHBIX MPEANPUATHI

[IpoTtokonm oT 20 1. No
3aB. kadenpoit A.B.Bapranosa




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

Kypc "Teoperuueckue ocHOBbI anekTpoTexHuku" (TOD) sBasercs 06a30Boid
oOmiernpodeccuoHaTbHON JUCLUTIIIMHON HaIlpaBJICHUs "OnexTposHepreTuka u
anekTpoTexHuka". Lenplo TUCIUIUIMHBI SBJISETCS TEOPETUYECKass U MPaKTUYECKask MOATOTOBKA
0akajaBpOB B 00JIACTH AIIEKTPOMArHUTHBIX SIBJICHUH, METOJIOB aHAIM3a M pacyeTa JIMHEHHBIX U
HEJIMHEHHBIX JJICKTPUYECKUX IENel, OCHOB AKCIEPUMEHTAIBHBIX METOJIOB, MPUMEHIEMBIX B
00J1aCTH AIIEKTPOTEXHUKH U AIIEKTPOHUKH.

B xypce TOD u3yuaroTcsi OCHOBHBIE MOJIOKEHUS M 3aKOHBI TEOPUM AIEKTPUUYECKUX U
AIIEKTPOHHBIX IIeTIeld, MAarHWTHBIX IETeH, AJIEKTPOMArHUTHOTO ToJisl. M3yueHuwe maHHBIX
pa3fenoB TMO3BOJIAET PEHIATh JIICKTPOTEXHHUYECKHE 3alaud U OOBSICHATH pa3sHOOOpa3HbIe
AJIEKTPOMArHUTHBIE SIBJICHUS B 3JIEKTPOTEXHUYECKUX U AJIEKTPOHHBIX YCTPOUCTBAX.

2 MecTo TMCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucuunnuza TeopeTuueckue OCHOBBI NEKTPOTEXHUKU BXOJUT B 00S3aTENbHYIO YacTb
y4eOHOro Mm1aHa 00pa3oBaTeIbHON MPOTPaMMBI.

Jnst  u3ydeHus  UCHMIUIMHBI  HEOoOXoauMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS] JUCIUIUINH/ TPAKTUK:

®dusuka

Nudopmaruka

MaremaTuka

3HaHus (YMEHUS, BJIAJICHUs ), TIOJYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

DIIEKTPUUYECKUE U3MEPECHUS

DneKTpUYeCKrue MalTuHbI

Teopust anekTponpuBoa

DIIEKTPOIHEPTETUKA

DIIEKTPUUYECKUI PUBOJ]

DNEeKTpUUYECKUE U JIEKTPOHHBIE alMapaThbl

3 KomnereHuuu odyuyawuerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHus guctuIUiuHBL  (Moaynsi)  «Teopernueckue  OCHOBBI
ANEKTPOTEXHUKM» 00YyJarOIIUNCS T0JKEH 00J1aaTh CIeYIOIIMMUA KOMIETEHIIUAMU:

Ko nanukartopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-4 CnocoOeH HCIIOJIL30BaTh MCTOAbI aHAJIN3a U MOJACIUPOBAHUA IJICKTPUICCKUX Heneu u
QJICKTPUYCCKNX MalllMH

OIIK-4.1 Crioco0OeH OIIeHMBaTh MapaMeTpbl HOPMAJBHBIX M aBApUHHBIX DPEKUMOB
ANEKTPUYECKUX IIeTed W MallMH C HUCIOJIb30BAaHHEM METOJIOB aHalu3a U
MOICTTUPOBaHUS

OIIK-4.2 PazpabaTbiBaeT MepompuATHS MO YIYYIICHMIO IOKa3aTelell KadecTBa

pa6OTLI QJICKTPHYCCKHUX LIENei M MallliH




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUIIJIMHBI (MOYJIs1)
OO6mas TpyaoeMKocTh auciuIuinHbl coctaiser 10 3agernpix equaun 360 akan. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 215,9 akas. gacos:
— aynutopHas — 210 aka. gacos;

— BHeayIuTOpHast — 5,9 akaj. 4acos;

— camocTositenbHas padbota — 108,4 akaz. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— MMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTeCTalluy - 3a4€ET C OLIEHKOM, SK3aMEH

TOKa»

AynuropHast 3 s
o | xonTakTHAS pabora E = dopma TeKyILEro
Pasien/ Tema § (B akan. yacax) E S Bun 5 KOHTPOJIA Kox
R — : g © | camocrosTeNLHOM yereBaeMocTu 1 KOMITETEHIHIH
@) g £ paboThI MPOMEKYTOUHON
Tlek. 7a0. | mpaxT. z 9 aTTeCTAIMN
3aH. | 3aH. | QO &
1.
Nzydenue
n1abopaTopHBIX
crennoB. TexHuka
0€e30I1acHOCTH.
Tlopsimox
BBITIOTHEHUS
11a00paTOPHOTO
MpaKTUKyMa.
OTYeTHOCTb.
Beimonnenune | 3amura mabopaTopHOii
nabopaTopHOH paboteiNel
paboteiNel «OrmpenencHue
1.1 OcHOBHBIC MOHATHS U «OrnpenencHue napaMeTpoB OIK-4.1
3aKOHBI Teopun| 3 4 2 4 5 napaMeTpoB HCTOYHUKOB )
IEKTPHIECKUX LeTeH HCTOYHUKOB MIOCTOSIHHOTO TOKA H
TIOCTOSIHHOT'O TOKa AKTHBHBIX
Y aKTHBHBIX CONPOTHUBIICHUIA
COTIPOTHUBIIEHUI CTEHIAY
CTeHJa»
Pemrenue 3agau
«Pacuer
(uszngyeckux
napameTpoB
JNEKTPHYECKUX
Lemneun
MIOCTOSIHHOT'O




1.2 Amnanus
IOCTOSTHHOT'O TOKA

TeIeH

15

Brmonaenne
71a00paTOpHOH
paboTsr Ne2.
CooTHOIIICHHS B
JIMHEHHEIX
AIIEKTPUUECKUX
LICTIAX
ITOCTOSTHHOT'O
ToKa. Perienue
3aj1a4. Metojpl
pacuera
JIMHEHHEBIX
AIIEKTPUUECKUX
uerei (Ha
IpUMeEpE Lenen
MTOCTOSTHHOT'O
TOKA).
IloaroroBka k
KOJUTOKBUYMY Ne
1. Pacuer ueneit
MTOCTOSTHHOT'O
TOKA.

Bremonnaenue PI'P

Nel. Ananuz
Lemneun
IMOCTOSIHHOT'O
TOKA.

3aniuta 1a00paToOpHON
paboTsr Ne2.
COOTHOIIIEHUS B
JIMHEHHBIX
ANEKTPHIECKHUX IEIISIX
IMOCTOSIHHOT'O TOKa.
Komtoksuym Ne 1.
Pacuer neneit
IMOCTOSIHHOI'O TOKa.
3amqura PI'P Nel.
AmHanu3 uereu
IMOCTOSIHHOT'O TOKa.

OIIK-4.2




Bremonaenne

Tlogroroska
KOJLIOKBUYMY Ne

71a00paTOpHOH
pabotsiNed
«UccnenoBanue
(usmueckux
napameTpoB
KOHJICHCATOPOB U
KaTYIICK»
Beinonnenue
71a00paTOpHOM
paboThINeS
«HMccnenoBanue
(usmueckux 3aniuTa 1a00paToOpHON

CBOWCTB paboTbINe4
ANEKTPUICCKUX «HccnenoBanue

nernei (r3HIecKIX

o7IHO(a3HOTO napameTpoB
CHHYCOUJIAIEHOTO KOHJICHCATOPOB U
TOKaY KaTYIICK»
Pemenue 3agau | 3ammra 1abopaTopHOn
«AHanusz paboTbINeS
JIMHEMHBIX 1enei «ccnenoBanue
npu (hU3UUECKUX CBOKMCTB
CHHYCOUJIAIGHBIX | DJEKTPUYECKHUX Lereit
BO3/ICHCTBHSAX, ostHO(a3HOTO
1.3 Awnanus nenei mnpu BEKTOPHBIC U CHHYCOUIAIEHOTO
OIlK-4.1
CHUHYCOUJIAIBHBIX 12 10 20 | ronorpaduueckue TOKa»
BO3JICHCTBUSAX. qrarpaMMmby. | 3amura mabopaTopHOi
Beimonnenue paboteiNe6
nabopaTopHO#H «ccnenoBanue
paboTeINe6 YaCTOTHBIX CBOWCTB
«ccnenoBanue | 3MEKTPUUECKON Lemn
JaCTOTHBIX CHHYCOUJIAIEHOTO
CBOMCTB TOKa».
3JIEKTPUIECKON KonnokBuym Ne2
Lenu «llenu nepemMeHHOTO
CHHYCOUJIAJIEHOTO TOKa»

TOKa. 3ammra PI'P Ne2.
Pemienue 3anau AHanu3 uenei
«Pe3oHaHCHBIE CHHYCOUJIAIEHOTO

PEXHUMBI B TOKa.
JNEKTPUUYECKUX
LETISIX».
IlonroroBka k
KOITOKBuyMy Ne 2
«llenu
MIEPEMEHHOT0
TOKa
Boimonuenue PI'P
Ne2. Ananus
uernei
CHHYCOUJIAIEHOTO
TOKA.
Brimonuenue
nabopaTopHOH
paboter Ne§.9.
HccnenoBanue o
exchasibix 3amuTa 1a00paTopHOI
™ . paboter Ne§.9. OIIK-4.1
LeTICH. HccnenoBanue
1.4 Tpexcda3zuble nenu 12 10 20 Pemenue 3amauy. .
Pacuer tpexdaznex nermedt.  (QITK-4.2
KomnokBuym Ne3
TpexdazHpIx
N « Tpexdazusle nenu »
ernei.




Bremonaenne

71a00paTOpHOH
pabotst Nel 1.
Uccnenosanue
JMHEWHOU e | 3ammTa 1abopaTopHon
HECUHYCOHUIAIBLHO pabotsr Nell.
ro HccnenoBanue
1.5 Ananu3 nemneil npu MEPUOANYECKOTO JIMHCHHOM 1SN OIIK-4.1
BO3JICMCTBUM  CHUI'HAJIOB TOKA. HECHUHYCOUATIBHOIO
MPOW3BONIBHON  (hOPMBI. 4 6 10,1 |Penrenne 3amad 1mo| mepuoANYECKOro TOKA.
CrnexTpanbHbli METOZ, TeMe. KomnokBuym Ned o OIIK-4.2
aHaIM3a LEenei. [lonroroBka k | TeMe «JInHeiHbIE HIEMH
KOJUTOKBUYMY Ne4 | ¢ mepuoandeckumu
IO TeMe HECUHYCOUIATEHBIMHU
«JInneitnble nenu TOKaMM».
c
MEPUOIMYECKHUMHU
HECUHYCOUIAIbH
BIMU TOKaMM».
Beimonnenue
nabopaTopHOit
pabotsl Nel0
«HccnenoBanue
MACCUBHBIX
YETHIPEXTIONIOCHH | 3ammuTa 1adbopaTopHOit
KOB» paboter Nel10 OIIK-4.1
1.6 OcHOBBI  TEopuu Pemenne 3anau «HccnenoBanue
YETBIPEXTIOIIOCHUKOB, 10 10 5 «Pacuer MACCUBHBIX
GbuIBbTPOB. HEePBUYHBIX YETBIPEXIIOIIOCHUKOBY OIIK-4.2
rnapameTpoB KomnnoxBuym Ne5
YETBIPEXIOMIOCHU |«HeThIPEXITOMIOCHUKIY.
KOB»
IlonroroBka k
KOIJIOKBUyMY Ne5
«HeTbIpexnoatocH

UK.




1.7 Metoasl

JIMHEHHBIX J1(S15:0.€
COCPCAOTOYCHHBIMU
napamMeTpamMu.

aHaJlu3a
NCPEXOAHBIX TPOLECCOB B

C

12

12

12

16,6

Pemenue 3agau
«Kimaccuueckuit
METOJI pacyera
MEPEXOIHBIX
MIPOLIECCOBY.
Pemenue 3anau
«OmnepaTopHbIit
METOJI pacyera
MEPEXOIHBIX
MIPOLIECCOBY.
Breinonnenue
nabopaTopHOit
paboTbiNe]2
«HccnenoBanue
MEPEXOIHBIX
MPOLIECCOB B
JIMHEHHBIX
AIIEKTPUIECKUX
LICTIAX .
Pemenue 3amau
«Pacuer
MEPEXOTHBIX
MPOLIECCOB C
ITOMOIIIBIO
UHTErpaja
Jlroamernsi».
ITogroroska k
KOJUTOKBUYMY Ne6
«IIepexonnbie
MPOLIECCHD).
Brimonnenue PI'P
No3
«HccnenoBanue
MEPEXOTHBIX
MPOLIECCOB B
JIMHEHHBIX
3IEKTPUYECKUX
LETIAX .

3ammura 1a00paTOpHOH
paboteiNel2
«HccnenoBanue
HEPEXOIHBIX
MPOLIECCOB B IMHEWHBIX
IIEKTPUUECKUX LIETISX
Komnokxeuym Ne 6
«IIepexonnsie
MIPOLIECCHD).
3amura PI'P Ne3
«HccnenoBanue
HePEXOIHBIX
MPOLIECCOB B JIMHEWHBIX
IEKTPUIECKUX
LETAX.

OIlK-4.1

OIIK-4.2




Bremonaenne
71a00paTOpHOH
pabotsr Nel3
«HccnenoBanue
HEJIMHECHHBIX
uerei
IMOCTOSIHHOT'O
TOKa».
Pemenue 3anau
«Pacuer
PE3UCTUBHBIX
HEJIMHECHHBIX
ueneiy; «Pacuer
MAarHUTHBIX LIeTICH

3aniuta 1a00paToOpHON
paboter Nel3
«HccnenoBanue
HEJIMHEHHBIX eI

HOCTOSIHHOT'O TNOCTOSIHHOTO TOKa».  |OT[K-4.1
1.8 Amamm3 wu pacuer ToKay; «Pacuer Komtoksuym Ne7
HEJIMHEWHBIX 31 14 12 12 16,7 HEJTMHENHBIX «Pacuer pe3ucTUBHBIX
MarHMTHEIX IICTICH. Leneu npu HEJIMHECHHBIX IICTICH. OI1K-4.2
HEPEMEHHOM 3amura 1abopaTopHOH
BO3/ICHCTBHN. paboTbiNe14
Iloaroroska «Hccnenosanue
KOJUIOKBUYMY Ne7 | KaTylIKu co cTalbHBIM
«Pacuer CEepIIeUHHKOM).
PE3UCTUBHBIX
HEJIMHEHHBIX
Lenemn».
Beimonnenue
nabopaTopHOit
paboteiNe14
«HccnenoBanue
KaTyIIKU CO
CTaJIbHBIM
CEePACIHHKOM.
1.9 Dx3amen
HUroro no pazpeny 70 70 70 108,44
HWroro 3a cemectp 34 34 34 38,3 3K3aMEH
Uroro o aucuuiuinye 70 70 70 [108,4 3a4€T € OLCHKOH,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEAyCMOTPEHHBIX BUJIOB  y4eOHOM pabOThl B KauecTBE
00pa30oBaTeNbHBIX TEXHOJOTHH B MPENOJaBaHUU IUCUUIUIMHBI HCIIOJB3YIOTCS TPaJAWIIMOHHAS
TEXHOJIOTUSl U TEXHOJIOTUs mpobiaemHoro oOydeHus. Ilepenaua HEOOXOAUMBIX TEOPETHUYECKUX
3HaHUH ¥ (OPMHUPOBAHNUE OCHOBHBIX MPEICTABICHHH MOXKET MPOUCXOIUTH C UCIOJIB30BAaHHEM
MYJIbTUMEIUITHOTO 000PYI0BAHHS.

Jlexkuuu MHpOXOIAT B TPAagULMOHHOW ¢opMme, B (opme JeKIUI-KOHCYIbTAllMi U
npoOseMHbIX Jieknuid. Teopermdeckuii Marepuanl Ha TPOOJEMHBIX JICKIHAX —SBISAETCS
pe3yabTaTOM YCBOCHHUS MOJYYeHHOW HHMOpPMAIMM TMOCPEICTBOM IOCTAaHOBKH IPOOIEMHOTO
BOIIpOCa W TMOMCKa MyTed ero pemeHus. Ha jexknusx — KOHCYNIbTalUsAX H3JI0)KEHHE HOBOTO
MaTtepuaga COMpOBOXKIAETCS MOCTAHOBKOW BOIIPOCOB U AMCKYCCHEH B MOUCKAaX OTBETOB Ha 3TU
BOIIPOCHI.

JIeKMOHHBIN MaTepual 3aKperIsieTcs B X0/1€ JIa0OpaTOPHBIX U MPaKTUYECKUX padoT, Ha
KOTOPBIX BBITIOJIHAIOTCS TPYIIIOBbIE WM MHANBUyalbHbIE 33/1aHU 110 POIIEHHOM TeMe.

[Ipn mpoBeneHun 1a00PATOPHBIX U MPAKTUYECKUX 3aHSATUN HCIOJIB3YIOTCS paboTa B
KOMaH/Ie ¥ METO/1bI HH()OPMALTMOHHBIX TEXHOJIOTHUH.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yUYaOIIUXCs
[IpencrasneHo B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA /Il POBEAeHU NPOMEKYTOUYHOH aTTeCTAlMH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe AU CIUTIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. TeopeTnueckre OCHOBBI AMEKTPOTEXHUKU. JIMHEHHBIE AIIEKTPUUECKHE TIETH © yueOHOe
mocobue / I'. . AtabekoB. — 9-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2019. — 592 ¢. —
ISBN 978-5-8114-4383-3. — Tekct : snekrponHbiii // Jlap : 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/119286 (mara obpamenus: 24.09.2020). —
Pexxum nocryma: st aBTOpU3. MOJIb30BaTENEH.

2. Anomnonckuii, C. M., TeopeTHUeCKHE OCHOBBI JJICKTPOTEXHHUKH : yueOHOE mocoowue /
C. M. Anommonckuii, A. JI. BunorpamoB. — Mocksa : KnoPyc, 2023. — 249 c. — ISBN 978-5-
406-11075-1. — URL.: https://book.ru/book/947718 (mara oopamenus: 13.04.2023). — Tekcr :
ANIEKTPOHHBINA. — PexXuM AocTyma: st aBTOPU3. OJIB30BATENIECH.

3. OCHOBBI TEOPETUIECKOM AIEKTPOTEXHUKH | yueOHoe mocodue / FO. A. berukos, B. M.
3onotununkui, E. b. ConoBweBa [u ap.]. — 2-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2022. —
592 ¢. — ISBN 978-5-8114-0781-1. — Tekcr : siekTpoHHbIH // JlaHb : 3IEKTPOHHO-
oubmuoreunas cuctema. — URL. :https://e.lanbook.com/book/210227 (mata oGparuenus:
13.04.2023). — PexuM J0OCTyIIA: U1 aBTOPH3. MOJIb30BATEIICH

0) lonostHUTEIBHAS IUTEPaTypa:

1. BBeaeHue B TEOPETUIECKYIO AIIEKTPOTEXHUKY. Kypc moarorosku 6akanaspos / FO. A.
brerukos, B. M. 3onotnunkuii, E. b. ConoBseBa, 3. I1. UepnbimeB. — Cankr-IletepOypr : Jlans,
2016. — 288 c. — ISBN 978-5-8114-2406-1. — Tekcr : 31ekTpoHHbIi // JIaHb : 2IEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/89931  (mata oOparieHus:
24.09.2020). — PexxuM JrocTyma: Jisi aBTOPU3. TOJIb30BATEICH.

2. Teoperuueckre OCHOBBI AIEKTPOTEXHUKHU: KpAaTKUH Kypc : ydeOHoe mocodue / JI. A.
[Toranos. — Canxt-IlerepOypr : Jlans, 2016. — 376 c. — ISBN



https://e.lanbook.com/book/119286
https://book.ru/book/947718
https://e.lanbook.com/book/89931

978-5-8114-2089-6. — TexkcT : anekTpoHHbii // JIaHb : 3JIeKTpOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/76282 (mata obparuenus: 24.09.2020). — Pexxum nocryma:
JUIsL aBTOPU3. II0JIb30BATEIICH.

3. IleryxoBa,0.1. Ananu3 u pacuer TpexdasHbix Hemneil . yueOHoe mocodue / O. U.
[leryxoga, I'. B. lllypeiruna, B. P. Xpammun, FO. 1I. Mamneesa. - Marauroropek : MI'TY, 2013.
- 1 opekrpon. onr. guck (CD-ROM). - 3Barn. ¢ turyn. odkpasa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues/1/1119
496/1070.pdf&view=true  (mata oOpamenus: 16.09.2020). - MakpooObekt. - Tekct
ANIEKTPOHHBIN. - CBenieHus noctynHel Takke Ha CD-ROM.

4. ITeryxoBa, O. 1. HenuHeiiHbie 37IeKTpUYECKAE U MarHUTHBIC 1Ienu. KOHCTIeKT JIeKIuH !
yuebnoe mocooue / O. U. Tleryxosa, JI. B. 5I66apoBa ; MarHuTOropcKuii Toc. TEXHUSCKHH YH-T
uM .I'"'M.HocoBa . Marautoropck :MI'TY um. I'"'M1.Hocosa 2018. - 85 c. : w1, Tabi., CXeMEHI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524
695/3626.pdf&view=true  (mara oOpamenus: 14.05.2020). - MakpooObekt. - Tekct
anekTpoHHBIN. - ISBN 978-5-9967-1096-6. - IMeeTcst nedaTHBIN aHAJIOT.

5. Kopuunos,I'.Il.Teopetnueckne OCHOBBI 3JIEKTPOTEXHUKU: YydyeOHOe TmocoOue
/T".I1.Kopuunos, U.P.A6aynBeneeB- Marautoropek : MI'TY, 2015. - 1 anektpos. ont. auck (CD-
ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1513.pdf&show=dcatalogues/1/1124
048/1513.pdf&view=true  (mara oOpamenus: 22.07.2022). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeIeHns ToCTymHBI Takke Ha CD-ROM.

6. Kopuusios, I'. I1. Coopuuk 3amau mo o6reit sanekrporexuuke = Recueil des problemes
d electrotechnique generale : yae6roe mocoowue / I'. I1. Kopuumnos, T. P. Xpammmn ; MI'TV. - [2-¢
U31., ToAroT. mo med. usd. 2015 r.]. - Marauroropck : MI'TVY, 2017. - 1 snektpoHn. onrt. auck (CD-
ROM). - 3aru. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3151.pdf&show=dcatalogues/1/1136
478/3151.pdf&view=true = (mara oOpamenus: 22.07.2022). - MakpooObekT. - Tekcr
ANEeKTPOHHBIN. - CBeneHus octynHbl Takke Ha CD-ROM.

7. XpammuH, B. P. Pacuer anmekTpuueckoro coctosiHus TpexdasHbIX LENen . yueOHoe
noco6ue [mwist By3oB] / B. P. Xpammun, T. P. Xpammun, K. D. Oaunios ; MarHuToropckii roc.
texuudeckuid yH-T uM. I'. . HocoBa. - Maraurtoropck : MI'TY um. I'. K. Hocoga, 2020. - 63 c. :
HIL., Ta0II., rpad., CXEMBI. - ISBN 978-5-9967-1918-1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=4315.pdf&show=dcatalogues/1/1538
962/4315.pdf&view=true = (mara oOpamenus: 22.07.2022). - MakpooObekr. - TekcT
ANEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

8. XpamiuH, B. P. AHanu3 nepexo HbIX MPOIECCOB B IMHEWHBIX SJCKTPUUECKUX HEMAX C
COCPEIOTOUYEHHBIMH MTapamMeTpamMu . ydeOHoe mocobue [mis By3oB] / B. P. Xpammun, K. 3.
Omunuos, T. P. Xpammun, O. U. [leryxoBa ; MarHuToropckuii roc. TexHuueckuii yu-1 um. I'. .
Hocoa. - Maruutoropck : MI'TY um. I'. UI. HocoBa, 2020. - 1 CD-ROM. - TekcT : 31eKTpOHHBI.
- ISBN  978-5-9967-2043-9. - 3arn. ¢  Tutyn. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4306.pdf&show=dcatalogues/1/1542
378/4306.pdf&view=true  (mata oOpamenus: 22.07.2022). - MakpooObekT. - TekcT
3NIEKTPOHHBIN. - CBeZieHus 1ocTymnHbl Takke Ha CD-ROM.

B) MeToauyeckne yKazaHus:

1. Xpammun, B.P. Omnpenenenue mnapaMeTpoB HMCTOYHHKOB IIOCTOSHHOTO TOKa M
aKTHBHBIX CONMPOTHBIIEHUH CTEHJA . METOJAMYECKHE YKazaHus K JlabopartopHoil pabore Nel mo
mucuuinHe «Teopernueckre OCHOBBI DJIEKTPOTEXHUKU» UI CTYIEHTOB DJIEKTPOTEXHUYECKUX
ciermanbHocTeit / B.P. Xpammmn, O.W. IleryxoBa, E.A. Xpammuna; Marautoropckuii roc.
texudeckuit yH-T uM.I".1M.HocoBa. Marauroropck : MI'TY um.
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I''".Hocoga, 2013.-20 c. :mn.,rpad., cxeMsbl, Tad. -TekcT: HemoCPeICTBEHHBIN.

2. Ulypeiruna, I'.B. UccnenoBanue TMHEHHBIX YIEKTPUYECKHX LIETIEH MOCTOSHHOTO TOKA!
METOIMYECKUE yKa3aHUs K JabopatopHoi padote Ne2 mo muctuminHe « TeopeTudecKre OCHOBBI
ANEKTPOTEXHUKM» JUIsi CTYJCHTOB JJICKTpOTeXHHUYeckux creuuanbHoctedd / [.B. Llypeiruna,
O.U. IleryxoBa, E.A. Xpamuiuna; ; Marauroropckuii roc. texudeckuii yH-t um.I'..Hocoga.
Maruautoropck : MI'TY wum. I'M.Hocosa, 2013.-20 c. : w.,rpad., cxembl, Tab. -Tekcr:
HEIOCPEACTBEHHBIM.

3. llypeiruna, I'.B. M3mepenne mapameTpoB peaKTUBHBIX DJIEMEHTOB M YIJIOB CABHTa
MEXAY HalpsHKEHUSIMU U TOKaMHU: METOJMYECKUE yKa3aHHUs K jabopartopHoi padote Ne4 mo
mucuuiinHe «TeopeTnyeckue OCHOBBI AJIEKTPOTEXHUKUY» Ui CTYAEHTOB 3JIEKTPOTEXHUYECKUX
criermanbrocteit / [.B. Ilypeiruna, B.P. Xpammmn, E.A. Xpammiiaa; ; MarHuToropckui roc.
texudyecknii yH-T uM.I.M.HocoBa. Marnutoropck : MITY wum. I''M.Hocoma, 2014.-7 c.
:miL,rpad., cxembl, Ta0. -TeKCT: HeMmoCPEICTBEHHBIH.

4. s66apora, JI.B. HccnemoBanwe IUHEHHBIX DSJIEKTPUUYECKUX OJHO(DA3HBIX IIenei
CHUHYCOM/IaJIbHOTO TOKAa: METOJAMUYECKUE yKa3aHHs K JabopaTopHoil pabote NeS mo nucuuruivHe
«Teopernyeckue  OCHOBBI  DJIEKTPOTEXHUKW»  JUISI  CTYJAEHTOB  3JIEKTPOTEXHHUECKUX
cnenuanpaocreit / JI.B. $66aposa, B.P. Xpammun, O.W. Kapanmaesa, I'.B. Illypbiruna;
Marnutoropckuii roc. texudeckuid yH-T um.I'.M.Hocoa. Marnutoropck : MITY wnm.
I''1.Hocosa, 2013.-13 c. :m1.,rpad., cxeMsbl, Tad. -TekcT: HeMOCPEICTBEHHBIM.

5. tlypsiruna, I'.B. UccnenoBanue TpexdasHbIX LENel Npu COEAWHEHUU HArpy3Ku IO
CXeMe «3Be3[la» . METOAMYECKHe yKa3zaHus K JjalboparopHoil pabore Ne8 mo aucuuminHe
«Teopernyecke  OCHOBBI  JJIEKTPOTEXHUKH»  JUISI  CTYJAEHTOB  BJIEKTPOTEXHHUYECKHX
cnenuanbaocreit / I'.B. Hlypeiruna, B.P. Xpammun, O.W. TleryxoBa; MarHUTOrOPCKUI TOC.
texudyeckud yH-T uM.I.W.Hocoa. Maruauroropck : MI'TY wum. I'.M.Hocoma, 2014.-7 c.
:wiL,rpad., cxemsl, Ta0. -TeKCT: HeMmoCPEICTBEHHBIH.

6. ypeiruna, I'.B. UccnenoBanue tpexdasHbIX 1eneid mpu COCIUMHEHUH HArpy3KH 10
CXEME «TPEyroJIbHUK»: METOJAUYECKHEe yKazaHus K jaboparopHoit padote Ne9 mo mucruruivHe
«TeopeTndyecknue  OCHOBBI  DJIEKTPOTEXHHKW»  JUISI  CTYACHTOB  3JIEKTPOTEXHUYECKHUX
cnenuansHocreii / I'.B. Ilypeiruna, B.P. Xpammun, O.W. TleryxoBa; MarHUTOrOpCKUi TOC.
texudyeckud yH-T uM.I.M.Hocoa. Maruauroropck : MI'TY wum. I'.M.Hocoma, 2014.-6 c.
‘1L, rpad., cxeMsl, Ta0. -TeKCT: HermoCpeCTBEHHBIH.

7. IleryxoBa O.U, HccnenoBaHue MacCUBHBIX YETHIPEXIIOIIOCHUKOB: METOJAUYECKUE
yKazaHus K JabopatopHoit pabore NelO0 mo mucruruimHe «TeopeTuyeckue OCHOBBI
AIIEKTPOTEXHUKU» JUIs CTYJACHTOB JJIEKTPOTEXHUUECKUX creruanbHoctei / O.U. Tleryxosa, I'.B.
Mypeiruna, JI.B f166apoBa,; Maruutoropckuii roc. Ttexuueckuii yH-T uM.I.M.Hocosa.
Marnutoropck : MI'TY um. I''M.Hocoma, 2015.-10 c. : wn.,rpad., cxemsl, Tab. -Tekcr:
HEIMOCPEACTBEHHBI.

8. sl66apoma, JI.B. HccnemoBanue InuHEHHONW LeNU HECHHYCOMIAIbHOIO TOKA!
METOAUYECKUE YKa3aHus K TabopaTtopHoii pabote Nel 1 mo nucruminne « TeopeTnueckre OCHOBBI
ANEKTPOTEXHUKI» /ISl CTYJICHTOB 3JIEKTPOTEXHUUYECKUX crienuanbuocteit / JI.B. S166aposa, B.P.
Xpammne, O.M. IleryxoBa; ; Marnutoropckuii roc. texumdyeckuii yH-T uM.I.M.Hocosa.
Marnutoropck : MI'TY wum. I'M.Hocosa, 2014.-10 c. :wmu.,rpad., cxembl, Tab. -TekcT:
HENOCPEICTBEHHBII.

r) IIporpammuoe o6ecnneuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne norosopa CpoK JIeiCTBHS JTUIEH3UH
MS Office 2007y 135 o1 17.09.2007 BecCpOTHO
Professional




7Zip CBOOOJIHO  PacIpoOCTPaHsIeMOe 0eCCPOUHO
NIMultiSim -\ 6608 ot 29.05.2008 BeccpouHo
Education

FAR Manager |cBo0OOJHO pacnpocTpaHsIeMOe 0ECCPOUHO
MathCAD v.15

Education J-1662-13 o1 22.11.2013 OeccpovHO
University

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U I/IH(l)OpMaII]/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

HasBanue kypca CchblIKa
OnexTpoHHas 06a3a nepuoIuveckux u3ganuii East
View Information Services, OO0 «MIBHC»

HanmonaneHas nH(GOpMallmOHHO-aHAJIUTHYECKAST

https://dlib.eastview.com/

cuctema — Poccuiickuii wmugexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PUHIL)

IMouckoBas cucrema Axaaemus Google (Google URL: httos://scholar.gooale.ru/

Scholar) - NS -googie.
OnexTpoHHbIe pecypchl Oubnuoreku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ' ) ]

Poccmiickas  T'ocynapcTsentas  OMOMMOTEKA. | vyoc /. rsl.ru/ru/4readers/catalogues/
Karasiorn

9 MaTepuajbHO-TeXHHYeCKOe o0ecredeHue THCIHIIHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYCHNE TUCIUTUIMHBI BKITFOUACT:

VY4yeOHbIC aymUTOPUU MJIA TIPOBEACHHUS 3aHITHA JIEKIIMOHHOTO THMA ayda. 365
MynbTUMeIMHHBIC CPENICTBA XPAHESHUS, TIEPEIauy U MPEICTABICHIS MHPOPMAIIUU

VYyeOnast naboparopusi i TPOBEACHHS JIA0OPATOPHBIX paboT: JabopaTopust
TEOPETHUYECKUX OCHOB JIEKTPOTEXHUKU

ayn.357 JlaGopaTopHble YCTAaHOBKH, H3MEPUTEIbHBIC MPUOOPHI MJIsi BBITOJHECHHS
1a00paTOPHBIX PaboT:

-MHOTO(QYHKIIMOHATIBHBIH JJA00OPATOPHBINA CTEHI:

-nByXKaHabHBIN ocmniorpad GOS-620 ;

-myasTUMeTp nudposoit APPA203;

-Mara3uH COIPOTHBIICHUIA;,

-Mara3uH €eMKOCTEH;

-Mara3uH UHIYKTHBHOCTEH;

-reHepaTop MHOTO()YHKIIMOHAILHBIN;

-peryaupyeMblii ICTOYHHMK ITUTAHUS TOCTOSTHHOTO TOKA;

-peryaupyeMbIii ICTOYHHMK TUTAHUS IEPEMEHHOTO TOKa,

-peryiaupyeMblii ICTOYHHK TpeX(a3HOTO TOKA.

YueOHast aynuTopus Ui TPOBENCHHS NPAKTUYECKUX 3aHATHH , TPYNINOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAlUH, TEKYILErO0 KOHTPOJIS ¥ MPOMEXYTOYHOM aTTecTanuu ayn. 357,
354 Jlocka, MyJIbTUMEIUIHBII TPOEKTOP, IKPaH

ITomemenue g camocTosTeNnbHOU paboThl oOyuaromuxcsa aya. 343 IlepcoHanbHbIE
kommbroTepsl ¢ makerom MS Office, Beixomom B MHTEpHET W JOCTYNOM B AIIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

Ilomemenne Ui XpaHeHHs U NPOQPUIAKTHYECKOTO OOCIY)XKMBAaHUS Y4eOHOTO
oOopynoBanus aya. 356 Cremnaxu, ceibl 1151 XpaHEHUsT yIeOHOT0 000pyI0BaHHUS.

WHCTpyMEHTHI U1 pEeMOHTA J1a00paTOpHOTO 000PYJOBAHUS



IIpunoxenne 1

Y4e0HO-MeTOoIMYeCKOe 0DecTiedeHHe CAMOCTOSATeILHOI padoThI CTY/IEHTOB

Hpumepuble KOJUI0OK6UYMbl nOo memam

Konnokeuym Nel dnexmpuueckue yenu nocmosannoz2o moxa

R .
1. Ilpoananu3upoBaTh BIMSHUE PE3UCTOPA ° Ha TOKU BETBEU cxeMbl (puc. 1).

I

1

(2)
(A2)
R, Rj Rs
T -
)

Y

Puc. 1

o v
2. IlpoaHanu3upoBaTh BIMSHUAE TOKA HCTOYHMKA TOKA ~ Ha TOKH BETBEH cXeMbI (pHC. 2).

R2

E1
Cf R, CA J=var
E>

Puc. 2

Konnokeuym No2 dnexmpuueckue yenu CUHycoudaibHo20 moKa

1. Ol'Ipe,Z[eJ'II/ITB IIOKa3aHus:d HpI/I60pOB U TIOCTPOUTH BCKTOPHBIC OUAr'PAMMbl TOKOB U

nanpsokesnii  (puc.  1). Tlapamerpsl cxempr: X1 =100m = X;=300m = Ry=X;=200m

u= ZOO\ESin(a)t +7/2)B _



Puc. 1

2. 3BecTHa MaTpulla LI, OJIY4YE€HHAs 10 METOAY KOHTYPHBIX TOKOB
4+j4 -2+ 0
Z|=|-2+j 5+j -2.
0 -2 8

CocTaBuTh CXEMY LCIHU U ONIPCACTINUTE BEIIUYHNHBI COHpOTI/IBJ'IeHI/Iﬁ BCTBCfI, noJiaras, 4To B€TBU
HC CBA3aHbl MHAYKTUBHO.

3. Onpenenuts Uy, I¢cy, I, €cmu E=5B, w=10° ¢!, C, =10 k@, C, =5mx® , R=100m ,

L=2-10" mIi . TIOCTPOUTH BEKTOPHYIO IMArPaMMy TOKOB M TONOrPadUIECKyIO qUarpaMmy
HarnpspkeHui (puc. 3).

C; R
|| c —
| | L T
ilcz JLl
(T) E =, L §
d
Puc. 3

Konnoxkeuym Ne3 Tpexghazuvie snekmpuueckue yenu

l.llenp Ha pUCYHKE MOJIy4aeT MHUTAHHE OT CHUMMETPUYHOTO HMCTOYHHKA C JIMHEHHBIM
HanpspbkeHuem 660 B.

—_— a
| I |

A

O_NML b

B .

C

Ia r

llel ll'Al ll'al

Puc. 2.17



Hano: r=awL =1/aC=100Mm; 1, =al, =50Mm.

Haiitu Toxu B (azax MpPUEMHUKOB, COCIMHEHHBIX 3BE3JI0M M TPEYrOJbHUKOM, a TaKXKe
AKTUBHYIO MOIIHOCTb LEIIN.

2. K cummerpuuHomy Tpexdaznomy reaeparopy ¢ ¢asnorr 9JIC E =127 B u BHyTpeHHHM
conporusnenneM Z, =(0,3+ j0,9) Om uepe3 munuto ¢ comporusieauem Z , =(0,5+ j1,0) Om
noJKiIoYeHa cumMerpuuHas Harpyska Z =(10+ j6) Om, coeaumHeHHasi 3Be3zoit (puc. 2.8).
OrmpesenuTh TOK B Kaxa0i (asze, pazHOe U JIMHEHHOE HANPSDKCHHUSI HAa HArpy3Ke, MOIIHOCTb,

JIOCTaBIISIEMYIO TE€HEPATOPOM M PACXOJyeMylo B Harpys3ke. [1ocTpouTh BEKTOPHYIO Juarpammy
TOKOB ¥ TONOTpapMUECKyro AUarpaMMy HarpsKeHUH.

Konnokeuym Ne 4 Pacuem yeneii npu HeCUHYCOUOATIbHBIX 6030€UCHBUAX
1.Onexkrpudeckuil uIbTp IOJKEH OBITH 3arpakKIAaroIIUM I IEPBOM TapMOHHUKH U HE

CO3/1aBaTh CONPOTHUBIICHHUS ISl €r0 CEAbMOM rapMOHUKH. Ornpeaennts MHAYKTUBHOCTH L1 u L2
KaTylek, eciau eMKocTh C=50MKk® u yacToTa OCHOBHOM rapMoHuku S0I'm.

2.01npeiennTh JeHCTBYIONIME 3HAYEHUS TOKA M HANTPSKEHHH Ha OTAENIbHBIX y4acTKax
SIEeKTpHYEcKoi nenu , ecan U=400+282sinwmt, ol =1/ oC =g Om, R=400mM.

C L R

otefp—r 3o

Konnokeuym Ne 5 Ananuz nepexoonvix npoyecco8 6 TUHEHbIX ITeKMPUYECKUX UYEeNAX

1. ina uenn ompenenanTh 3HadeHue Hampsokerus U, (0), ecm: E=12B8, R =40wm,
R,=20m, Ry, =60m, L=1mlu, C=1uxD.



O " [

2.I[JI$I oenu OomnpeacjinTb 3HAYCHHUEC YCTAHOBHBUICTOCA TOKa | CCJIM HAaIIPsKCHUC

Cnp>
. 1
UCTOYHUKA 3a7aHo: U=U_ sinat, R=2—.
wC
c}_){
_> B
al Y R[] R

Konnokeuym Ne 6 Henuneiinvie uenu

1. OmnpenenuTh MOCTOSHHBIN TOK 33JaHHON MarHUTHOM 1ienu, eciau R1=2,18 cm Rx=4,18 cmMm,
W=1000, a marautHas naaykius B=1,5 T

2. [emnn MMATACTCS
— 5 reHEPaTOPOM
I CHHYCOMIAJILHOTO
T UH\L Ry 2 / HAIPSHKEHHS
U=120 B u cocrour
UeE) u3 JMHEHHOU

0 20 40 é0 & MHTYKTHBHOCTH
X1=50 OM u 1aMI1bl HaKaJIUBaHKS (MHEPIIMOHHOTO H.3.). ONpeaeauTh TOK B LIETIH.

3. Uepe3s HenuHEHHBI KOHAEHcaTop mpoTekaer Tok I=1sin314t. KynoH-BoabTHAS
XapaKTepHCTHKA KOHJeHcaTopa BeIpaxkaercs Gopmynoit U=0°. Onpenenuts HanpsKeHue
Ha KOHJICHCATOPE.

Konnokeuym Ne 7 UemuvipexnontocHuxku
1.Haiitu A-napametpsl T-00pa3HOT0 YETHIPEXITOIIOCHUKA, €CITH

R=100 Om, x, =200 Om, X =100 Om. IIpoBepuUTh COOTHOLIEHHUE:

A11A 22 'Ale 21 =1.



]

2. J1ns uenu, n300pa’keHHOM Ha PUCYHKE BBIPA3UTh KOMIUIEKCHYIO (DYHKIIUIO

nepenauu 1o HanpspkeHuro K(j @) yepes napamerpsl LemnH.

T
L —1

R

]

1 ol

Hnoueudyanvnovie oomawnue pacuemuo-zpagpuueckue padvomaol

PI'PNe 1. UcciienoBanue 3J1eKTPHYECKHMX 1eleil MOCTOSIHHOIO TOKA.
1. Tlo 6a3ze panHbIX (Tabm.1.1) mus cBoero BapWaHTa ONPEACTUThH  HapamMeTpPhbl

ANeKTpUIecKoi rienu (puc. 1.1), mUTArOMIEHCs OT CETH MOCTOSIHHOTO TOKA C HAMPSHKEHUEM U,

R, B Re
R | | I
F 1 * 1A 3 6
4+ 0  —— Py *l—_ —> A R I5 D
] CROTR

4

7

Puc. 1.1

2. 3aMEHUTb TPEYTrOJIbHUK, COCTOSILIUNA C PE3UCTOPOB R, , R4, Rs SKBUBAJICHTHOI 3BE3I01.
3. MeTo0M 3KBHUBAJICHTHBIX MPEe0Opa30BaHUM pacCUYUTATh BXOJHOE COIIPOTHUBIICHUE 1ICTIH.
4. PaccunTaTh TOKU BETBEH.

5. OnpenenuTth NOKa3aHUs BOJBTMETPA U BaTTMETPA.

6. VccnenoBarh BIMSHHE BENWYMHBI PE3UCTOpA, yKazaHHOro B croibue 9 tabm. 1.1, Ha
R.R,=T1(R) "

6x!

napaMeTpbl 3KBUBAJICHTHOM 3Be37bl M TOKM BeTBeil. IlocTpouts rpaduxu

| = f(R)

, IPOAHAJIN3UPOBATE UX, CACIIATHb BBIBO/ILI.

PI'PNe 2.UccieoBanme 3JIeKTPUYECKHX LeNedl CMHYCOMAATbHOI0 TOKA ¢ OHUM
HCTOYHHUKOM NMUTAHUS

1. Io 6a3e nanubIX (Tada.1.1) A8 cBOEro BapuaHTa ONpPENEIUTh MapaMeTphbl



anekTpudeckoi uenu (puc. 1.1), nuraromeil OT ceTu CUHYCOUIAIbHOTO TOKA C HANPSKECHUEM
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Puc. 1.1

2. OnpenenuTh KOMILJIEKCHBIE COTIPOTUBIICHUS BETBEH B aireOpaniecKoi 1 moka3aTeIbHOU
dbopmax.

3. PaccunTarh KOMILIEKCHBIE CONPOTUBIICHNS TapajuieabHoro yyactka dh B
anredpanvecKkoi 1 Moka3aTesbHOI Gopmax.

4. OnpenenuTh KOMIIEKCHOE BXOJHOE CONIPOTUBIIEHUE B alreOpandeckoi 1 oKa3aTeIbHON
dhopmax.

5. Paccunrtarh BXOJHOM TOK '! B aireOpanyeckoi U nokasaTeinbHoi popmax.

U, .
6. Paccunrars HanpspkeHue napasuienabHoro yyactka dh "% B anreOpanueckoit u
MoKa3aTeIbHOU (opMax.

PI'P Ne 3. Pacuer n aHaJIN3 NePeXOHbIX MPOIECCOB.

B snexrpuueckoit nenu (puc. 2.1), mutaeMoit OT CETH MOCTOSTHHOTO TOKa, IPOUCXOTUT
KomMmyTanus kiaodom K.

Cxema 2

Puc.2.1

Cxema 3

TpeGyercs:
1. CocTaBUTh XapaKTepUCTUUYECKOE YPaBHEHNE M HAlTH €ro KOPHH.
2. CocTaBUTh YpaBHEHHs [yl pacyeTa NepexoIHbIX MIPOLECCOB TOKA MHIYKTUBHOCTH

= £ (1)

IL = f (t) , HAIIPSOKCHUA UHAYKTUBHOCTU uL = f (t) , HAIIPSPKCHU A KOHACHCATOPA UC
RZ = 5R2,3a()

u €ro

i = f(t) Ry =R 0
TOKa I ABYX BAPUAHTOB COITPOTUBJICHU A 340 Y
3. Paccuurath MEPEXOJHBIC ITPOLECCHI U NIOCTPOUTH HA OAHOM Fpa(bI/IKe 3aBUCUMOCTH

=) u=f®) u=fO ,i=fO

B OTHOCHUTCJIbHBIX CIUHULIAX JJI ABYX BAPHUAHTOB

CONPOTHUBJICHUS R, .

4. TTocTpouTh Ha OTHOM TpauKe 3aBUCUMOCTH i =f() , U= f(t) MIPU BEUIECTBEHHBIX U
KOMIUIEKCHBIX KOPHSIX.



u.=f(t i.=f(t
[TocTpouTh Ha OJTHOM TpadHKe 3aBUCUMOCTH € ® n ¢ ® IIPU BEIIECTBEHHBIX U
KOMIIJIICKCHBIX KOpHSIX.

HpoaHaJII/I3I/IpOBaTB MMOCTPOCHHBIC KPUBLIC U CACTIATh COOTBCTCTBYIOIIMEC BHIBOABI.



IIpunoxenne 2
7. OueHo4YHbIe CPpeACTBA /ISl IPOBEJAeHUs IPOMEKYTOYHOMH aTTeCTALMHU

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘-lel-[l/lﬂ H OICHOYHBIC CPECACTBA AJISl IPOBECACHUA l'lpOMe)KyTO'lHOﬁ arrecranuun

Kon
Nuaukatop JOCTUKEHUS] KOMIIETEHIIUN OlLieHOYHBIE CpEJICTBA
WHOUKAaTOpa

OIIK-4: Cnioco6eH MC01b30BaTh METO/IbI AHAJIM3Aa U MO/AeJTUPOBAHUS JJIEKTPHYECKHUX 1enei 1 3J1eKTPHYeCKHX MallliH

OIIK-4.1: CriocoOeH o1eHNBaTh TapaMeTPbl HOPMAJTBHBIX U aBAPUHHBIX Ilepeuenv meopemuueckux 60npocos K 3auemny

PEKUMOB EKTPUUECKUX IENEN U MAIIUH C UCMOJb30BAHUEM
1. Dnextpudyeckas 1enb U €€ MeMeHThI. Vneann3npoBaHHbIe

MACCUBHBIC AJIEMEHTHI U UX XapPaKTEPUCTUKH.

3akonbsl Oma u Kupxroda.

3. KoMmoHeHTHBIE U TOTIOJIOTHYSCKUE YPAaBHCHUS
3JIEKTPUYECKHUX LIETICH.

4. PacueTsl SJEKTPUUYECKUX IETeH ¢ OJTHUM UCTOYHUKOM
METOJIOM SKBHUBAJICHTHBIX MPE0Opa30BaHUIA.

5. MeToapl aHaIM3a ANEKTPUIECKOTO COCTOSTHHS
Pa3BETBJICHHBIX Ieneid. MeTo 1 KOHTYPHBIX TOKOB.

6. MeToapl aHANMKM3a IIEKTPUUECKOTO COCTOSHUS
pa3BETBJICHHBIX Lieniel. MeTo1 HalloKEHUS.

7. MeTtoapl aHAIKM3a JIEKTPUUECKOTO COCTOSHUS
pa3BETBIICHHBIX Leneld. MeTo | y3710BBIX MOTEHIHAIOB.
®opmyna IByX y3JOB.

8. XapaKTepuCTHUKH M CXEMbI 3aMEIICHUS] UICTOYHUKOB 1
MIPUEMHHUKOB JIEKTPUUYECKOM 1IETIH.

9. BsaumHbIe npeoOpa3oBaHus 3BE3/bl U TPEYTOJIbHHUKA
COIPOTHUBIICHUH.

10. Tononoruueckue rpadpl 3MEKTPUUECKUX LETEH.
Tonosoruueckne MaTpuUlIbl.

11. CBoijgrBa TMHEWHBIX AMEKTPUUECKUX LETEeN: TPUHIIUIIBI
CYNEpIO3UIUU, KOMIEHCAIUU U B3aUMHOCTH.

MCTOJIOB aHAJIM3a U MOACITUPOBaHMA

N




Kon

WHJIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CriocoObl npecTaBaeHus JIEKTPUUECKUX BETUYUH
CUHYCOUJATBHBIX (YHKIIMIA: BPEMECHHBIC TUATPAMMBI,
BEKTOPa, KOMILJIEKCHBIE YHCIIA.

CrniocoObl npeacTaBIeHUs JIEKTPUUECKUX BETUINH
CHHYCOMIATbHBIX (PYHKIINI: BpEMEHHBIE JUarpaMMBl,
BEKTOPa, KOMILJIEKCHBIE YHCIIA.

Oco0eHHOCTH aHaIM3a Pa3BETBIECHHBIX U
HEpa3BETBJICHHBIX IENeH MTPH CHHYCOUTATBHBIX
BO3JEHCTBUAX. AKTUBHOE, PEaKTUBHOE, IMOJTHOE
COTIPOTHUBIICHUE TICTIH.

YpaBHEHUS JIEKTPUUYECKOTO PAaBHOBECHUS LIETIEN
CHHYCOHWJIaJIbHOTO TOKA. 3alliCh YPaBHEHUH B
muddepeHInaTbHON U KOMIUIEKCHOM (popmax.
AKTHBHAsl, peaKTUBHAs U MOJIHAsi MOIIIHOCTH B LIETISX
MEPEMEHHOTO TOKA.

Tpeyronpauk MomHocTel. Konebanus snepruu
MontHOCTH. CIOCOOBI MOBBIIIEHUS KOADGUITMEHTA
MOIIHOCTH.

Pe3oHaHC TOKOB B IIENSAX MEPEMEHHOIO TOKA, YCIOBUS
BO3HUKHOBEHUS U €r0 MPAKTUYECKOE MPUMEHEHUE.
AKTHBHAsl, pEaKTUBHAS U MOJIHAsI MOIIIHOCTH B LIETISAX
MEePEeMEHHOTO ToKa. TpeyronbHuk MorHocTel. Konebanus
sHepruu MoutHOCTU. CriocoObl OBBIIICHUS

K03 dUIMEeHTa MOIITHOCTH.

Pe3oHaHC TOKOB B LIENSAX IEPEMEHHOI0 TOKA, YCIOBHS
BO3HUKHOBEHHUSI U €TO MPAKTHYECKOE IPUMEHEHHUE.
WHIYKTUBHO CBSI3aHHBIE AIIEMEHTHI. DKBUBAJICHTHAS
3aMeHa UHIYKTUBHBIX CBs3ell. JIunelHslid Tpancdopmarop.
Pe3onanc HanpspkeHUH B LIENsAX MEPEMEHHOTO TOKA.
YacToTHbBIE XapaKTEPUCTUKU U PE30OHAHCHBIE KPUBbBIE




Kon

WHJIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa

23.

24,
25.

26.
27.
28.

29.

IIOCJIEZIOBATEIBHOIO KOJI€0aTEIbHOTO KOHTYPA.
J1oO6poTHOCTH KOHTYpA.

Pacuer cuMMeTpUYHBIX PEKUMOB TpeX(Pa3HBIX PEKUMOB
LEIEH.

Pacuetr HecUMMETPHUUYHBIX PEXUMOB Tpex(a3HbIX LIETEH.
[Tonydyenue Tpexdazupix /IC. CummerpuyHas u
HecuMMeTpruuHas cucteMbl JJ1C.

[Tonydyenue Tpexdazapix C. CummerpruyHas u
HecuMMeTpruHas cucteMbl JJ1C.

MomHoCTh Tpex(a3HbIX LeTe U METObI €€ U3MEPEHUSI.
Paznoxenne nepruoInyeckux HECUHYCOUIATbHBIX
HanpsHKEeHUU U TOKOB B psisl @ypre. CBoiicTBa
NEPUOTNYECKUX KPUBBIX, 00JIaAAI0IIUX CUMMETPHEH.
Pacder nuHeNHBIX 1eNel MPU HECUHYCOUAATBHBIX
BO3JICUCTBUIX.

IlpumepHulit nepeuenb NPAKMUYUECKUX 3A0AHUTL
1. OnpenenuTh TOKH B LENH, IPUMEHSIS:

a) mpeoOpa3oBaHNE CXEMBI,

0) MeToJ MPONOPIHUOHANBHBIX BEIMYUH (METOJ

noao0us).

ConpoTuBieHus ykazansl B Omax.




Kon

WHJIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa
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2. Onpenenuth MOTITHOCTb, NoTpeOIsIEMYIO
CONPOTHUBJICHUEM R, ecnu E=120B, R=100m, X;=600m,

X,=500m, X3=400m, X,;=500m. llocTpouTh BEKTOPHYIO
IarpamMmy TOKOB M TOTIOTpaUyecKyto AUarpaMMmy HanpsKeHUH.
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3. Jlia cXeMbl Ha pHUC. U3BECTHHI CIEAYIOLINE MapaMETPhI:
L=40m, Xx=30m, 1,=50m, r,=30m,X%X =40m. Jlunennoe
Hanpsbkenue 120 B. Haiitu ¢asHble 1 nuHEHHbIE TOKH CXEMbI U




Kon

WHJIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa

MOCTPOUTH BEKTOPHYIO AMArpaMMmy Ui HEE: a) B HOPMaJbHOM
pexxume, 0) mpu oOpbiBe mpoBoaa B ¢ase bC TpeyrojbHHKA
Harpys3KH.

A a
r
rs
X3 Xl
Cc |L| b
B

Ilepeuenv pacuemno-ecpaguueckux pavom

1. HccnemoBanue 3JeKTPHUCCKUX IIETICH TOCTOSHHOTO TOKA.
HccnenoBanue nenei CHHyCOUIaIbHOTO TOKA.
3. MHccaenoBanue TpexdaszHbIX IeneH.

no

Ilepeuensy nadopamopnuix padbom

1. TIpaBuna texnuku 6e3onacHocTy B mabopatopuu TOD.
[TpaBuna BeIMoTHEHUS, 0(OPMIICHUS U CAAYU
nabopatopHbeix paboT. OnpeneneHue mapaMmeTpoB
HMCTOYHUKOB MOCTOSTHHOTO TOKA M aKTUBHBIX




Kon

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa

WHJIMKaTOpa

COIIPOTHBIICHUM CTEH/IA.

2. CoOOTHOIICHUS B JIMHEHHBIX JICKTPHUSCKUX METISIX
IMOCTOSTHHOTO TOKa.

3. HccnenoBaHue CIOXKHBIX ICKTPUUYCCKUX eI
IMOCTOSTHHOTO TOKa.

4. HccnenoBaHue mapamMeTpoOB PEAKTUBHBIX DJIEMEHTOB.

5. HccnenoBanue TUHEWHBIX SJIEKTPUICCKUX IIETICH
0HO(a3HOTO CHHYCOUTATHHOTO TOKA.

6. HccaenoBanue 4aCTOTHBIX CBOMCTB JIMHEMHOMU
AIEKTPUIECKOH IIENU TPU CUHYCOUIATbHBIX
BO3JICUCTBUSIX.

7. WccnenoBanue TMHEHHBIX SJIEKTPUUCCKUX IIETICH C
B3aUMOUHIYKIIUEH.

8. HccnenoBanue TpexdaszHbIX Ienei Tpu COSTUHEHUN
MIPUEMHUKOB SHEPTUH 3BE37I0M.

9. HccnenoBanue Tpexda3HbIX e IpHu COSTUHECHUN
MIPUEMHUKOB SHEPTUU TPEYTOJIbHUKOM.

OIIK-4.2: Pa3zpabarbiBaeT MepOIPHUATHS 1O YIYYIICHHUIO TTOKa3aTenen Ilepeuens meopemuueckux 60npocos8 K IK3ameny
KauyecTBa paObOTHI AMEKTPUICCKUX LIETICH U MaIIUH

1. Knaccudukamus cXxembl BKIOUYEHUS MHOTOITOTFOCHUKOB.

2. OcCHOBHbIC YpPaBHEHUS U MIEPBUYHBIC MTApaMETPhI
HEABTOHOMHBIX MHOTOIIOJIFOCHHKOB.

3. CxeMmbl COeTUHEHHS TIEMEHTAPHBIX YETHIPEXITOTIOCHUKOB.
[lepBHUuHbIE TApAMETPBI COCTABHBIX YETHIPEXITOIOCHUKOB.

4. DnexTtpuyeckue QUIbTPHI HWKHUX 4acTOT. Pacyer
GUIBTPOB MO 3aJaHHBIM MTapaMETPaM.

5. Peanuzanus BICOKOYaCTOTHBIX (DHIIBTPOB.

6. OcoOeHHOCTH U Ha3HaYeHHE aKTUBHBIX (PHIIBTPOB.




Kon

WHJIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Krnaccugukanust akTHBHBIX (QHIBTPOB.

MerTo1bl onpeieneHyst IEPBUYHBIX TapaMETPOB
YEeTBIPEXIIOJIIOCHUKOB. Z-TIapaMeTphbl.

Knaccudukanus 4acTOTHBIX 3JEKTPUUECKUX (PUITBTPOB.
XapakTeprucTU4ecKoe COPOTUBIICHUE OCTOSTHHAS
nepesayd CMMMETPUYHOTO YEThIPEXITOIIOCHHUKA.
XapakTeprucTUYECKHE CONTPOTUBIIECHHS U MOCTOSIHHAS
nepesayd HeCUMMETPUYHOTO YeThIPEXITOIIOCHHKA.
MeTob1 onipeiesieHns: NEPBUYHBIX TapaMeTPOB
YEeTBIPEXIIOJIFOCHUKOB. A-TIapaMeTphbl

[TprunHBI BO3HUKHOBEHHUSI [TEPEXOIHBIX IIPOIIECCOB B
ANEKTPUYECKUX LEMsAX. 3aKOHBl KOMMYTAIUH.
VYcranoBuBIIMECs (MMPUHYKICHHBIE) U CBOOOTHBIC
COCTAaBIIAIOIIME TOKOB U HANpSHKEHUM TpU pacueTe
MEPEXOIHBIX MPOIECCOB.

Pacder nepexoiHBIX TPOLIECCOB B DJEKTPUUECKUX LIETISX C
OJIHUM PEAKTHUBHBIM AJIEMEHTOM.

[TocnenoBarenbHOCTh pacueTa NepexoHbIX MPOLIECCOB B
ANEKTPUYECKUX LEMAX KIACCUYECKUM METOJIOM.

Pacyer nepexo HBIX MPOLIECCOB KIACCUYECKIM METOJIOM C
JIBYMsI pEaKTUBHBIMU 37IeMeHTaMH. By cBoOOOAHBIX
COCTABIIAIONINX MPU PA3TUYHBIX KOPHSIX
XapaKTePUCTHUUECKOTO ypaBHEHUSI.

OpuruHansl 1 n300pakeHust PyHKIMH. DKBUBaJICHTHBIE
OIIEPATOPHBIE CXEMBI.

OKBUBAJICHTHBIE OIIEPATOPHBIE CXeMBbI. OnepaTopHbIe
ypaBHEHUs U ux peuieHne. CocraBiieHUuE ONEPaTOPHBIX
peLIeHu.

3akonsl Oma u Kupxroda B oneparopHoit hopme.
ITociienoBaTenpbHOCTD pacueTa NEPEXOAHBIX IPOLIECCOB




Kon

WHJIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

OIIEPaTOPHBIM METOJIOM.
[TocnenoBarenbHOCTh pacueTa NepeXxoHbIX POLIECCOB
onepatopHbeIM MeTo1oM. [IpeoOpazoBanust Jlamaca.
[Tepexon ot u3obOpakeHuit kK opuruHany. Teopema
Ppa3IoKEHUS.

Omnpenenenre peakiyy eny Ha IPOU3BOIbHOE
Bo3zaeiicTeue. Muterpan Jroamerns.

Pacuer HeNMMHENHBIX PE3UCTUBHBIX LIEEN IIPH
MOCTOSIHHOM TOKE.

HenuneliHbie 371eMEHTHI JIEKTpUYeCKHX Lenen. Mx
CBOWCTBA M XapaKTEPUCTUKN. VIHEpLIIHOHHBIE U
0Oe3MHEPLIMOHHBIE AIIEMEHTHI.

I'papoananuTryueckne METOIbI pacyeTa HETMHEHHBIX
renei moCTOSHHOI'O TOKA.

Pacdetr maruutHbI 1eneu npu noctosstHHoM Toke. [Ipsimas u
oOpaTHas 3aa4u.

VYpaBHEHUs, BEKTOPHbIE JUArPaMMBbl U CXEMBbI 3aAMEILIEHUS
KaTyIIKU ¢ (heppOMarHUTHBIM CEPACYHUKOM U
TpancopmaTopa.

Bnusinue KpuBoit HAMarHMYUBaHUS Ha POPMY KPUBBIX
HaIPsKEHUS U TOKA, MAarHUTHOTO MOTOKA.

SBnenue peppope3oHanca npu napauieabHOM
COCMHEHUU KaTYILKHU C CEPJICYHUKOM U KOHJIEHCATOpa.
Pacdyer MarHuTHBIX LieNIeN IPU NOCTOSTHHOM TOKE. 3aKOHBI
Owma u Kupxroda 1518 MarHuTHBIX 1eneit.

SIBnenue geppope3oHaHca MpH MOCIEA0BATETLHOM
COEIMHEHUU KaTYyIIKU C CEpACUYHUKOM U KOHJIEHCATOpa.

Ilpumepnulii nepeuens npakmuueckux 3a0anuil




Kon

WHJIUKaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

OneHouHbIE CpesicTBa

1. Haiitu omeparoprHoe wusoOpaxkenue Toka I(p)u ero
opurunan, ecan E, =40B, R, = 100 Om, R, = 2000 Om,

R=1100m, L=37Tn, C=1mx® mnpu a) 3aMblkaHUU U O)
pa3MbIKaHUU KJIH0Ya.

L
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2. PaccunTaTh TOK B HEJIMHEHHOM PE3UCTOPE MPU MUTAHUH
nenu (puc. a) ot uctounuka JJIC E=24 B. BAX nenuneitHoro
pesucTopa npeacrtaBieHa Ha puc. 0. [lapamerpsr nemu: Ri=R>=4
OwMm, R3=3 Om; Rs=1 Om. HaiiTu TOKM B OCTAJIbHBLIX BETBAX LIEIN.
Pemenue npoBectu rpado-aHaTUTHYECKUM METOIOM.
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3. OmpenenuTh 3aKOHBI U3MEHEHHUs TOKOB I, Iz, 13, eciu
U=120+282sinwt, R1=R2=40 Om, Xc=x.=30 Om, R3=100 Om




Kon
I/IHILI/IKaTOp JOCTHUXCHUS KOMIICTCHIINN OHCHOLIHI)IG CpeILCTBa
HHOUKAaTOpa
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4. Haiitu A-mapametpbl T-00pa3HOTO YETHIPEXITOIIOCHHUKA,
ecmtu R=100 Owm, xt=200 Om, x¢=100 Owm. IIpoBeputh

cooTHolleHue: A11A22-A12A21=],
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Kon
I/IHILI/IKaTOp JOCTHUXCHUS KOMIICTCHIINN OHCHO‘IHI)IG CpeILCTBa
HHOUKAaTOpa

Ilepeuens pacuemno-cpagpuueckux pavom

1. HccnenoBaHue 1emnei npu BO3IEHCTBUM CUTHAJIOB
MIPOU3BOJILHOUN (POPMBI.
2. Pacuer u aHaIM3 IEPEXOTHBIX IMPOIIECCOB.

Ilepeuens nabopamopnuvix pabom

1. HccrnemoBaHue MacCHBHBIX YETHIPEXITOIIOCHUKOB.

2. WccnenoBaHue TMHEWHBIX IIETICH HECHHYCOUAATBHOTO
TOKA.

3. MHccnenoBanue nepexoaHBIX MPOIIECCOB B THHEHHBIX
LIETIAX.

4. VcciaenoBaHue HEIUHEHHON LENX ITOCTOSIHHOIO TOKA.

0) Ilopsinok npoBeaeHUsI MPOMEKYTOUYHOM aTTeCTALMM, TOKA3aTeJId M KPUTEPUH OLleHUBAHUS

HpOMe)KYTO‘IHaSI arrecranus 110 JUCHUIIIIMHE «TeOpeTI/I‘IeCKI/Ie OCHOBBI 2JICKTPOTCXHUKHW) BKIOYACT TCOPECTUUCCKUC BOIIPOCHI, ITIO3BOJIAIOIINC
OLCHUTL YPOBCHb YCBOCHMHSA O6y‘IaIOIJ_II/IMI/IC$I 3H8.HI/II>'I, U TPAKTUYUCCKUC 3aJaHUs, BBIABJIAOMNINC CTCIICHDb C(I)OpMI/IpOBaHHOCTI/I yMeHI/Iﬁ u BHaHeHHﬁ,
IIPpOBOAUTCH B (l)OpMe OK3aMCHa U B (I)opMe 3a4eTa ¢ OICHKOI.

OK3aMeH (33.qu C OHeHKOﬁ) 10 JAHHOW AWCIUILIMHE MMpOBOAUTCS B MMCBbMCEHHO YCTHOﬁ (l)OpMe IO 3K3aM CHallMOHHBIM 6I/IJ'IeTaM, KaXObIH M3
KOTOPBIX BKIIFOYACT 2 MMPAKTUYCCKUX 3aaHUA U OJJUH TeOpeTI/I‘-IeCKI/Iﬁ BOIIpOC.



Iloxkazamenu u Kpumepuu OueHu6anus IK3amMena u zauema c ouem(oﬁ:

— Ha OILICHKY «OTJIMYHOY (5 6a/I0B) — 00ydaromuiics JeMOHCTPUPYET BHICOKHH YPOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIINIA, BCECTOPOHHEE,
CHCTEeMaTHUYEeCKOe U TIIyO0OKOe 3HaHue yd4eOHOro MaTepHasa, CBOOOIHO BBINOJIHSET IPAKTUYECKUE 3a1aHHsI, CBOOOHO ONEPUPYET 3HAHUAMH,
YMEHUSMM, IPUMEHSET UX B CUTyalUAX TIOBBIIIEHHOM CIIOKHOCTH.

— Ha OIIEHKY «Xopouio» (4 6amia) — oOydarmuiicss JEMOHCTPUPYET CPEIHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHIIUN: OCHOBHBIC 3HAHUS, YMECHHUS
OCBOCHBI, HO JOITYCKAarOTCA HC3HAYNUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUS IIPU aHAITUTUYCCKUX OINCpaAlHAX, ICPEHOCC 3HAaHUU U yMeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yJA0BJIETBOPUTEIbHO» (3 Oaia) — o0yyaroniuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHILIUN: B XOI€
KOHTPOJIBHBIX MEPOTIPUATHI JOIMYCKAIOTCS OIIMOKH, MPOSIBISETCS OTCYTCTBUE OTIEIHHBIX 3HAHUM, YMEHUN, HABBIKOB, 00O YJAIOIIHIICS UCTIBITHIBACT
3HAYMUTEIIbHBIC 3aTPYTHCHUSI TIPU OTIEPUPOBAHUN 3HAHUSMH U YMEHUSIMHU TPU UX IMEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEJbLHO» (2 6amia) — oOydaromuiics JeMOHCTpUpYeT 3HaHus He 6oiee 20% TeopeTndeckoro Marepuana, 10mycKkaeT
CYIIECTBEHHBIE OMIMOKH, HE MOXKET MOKa3aTh MHTEIUICKTYaIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a/ad.



