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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, o0cykaeHa u oJo0pena s peanusaruu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKECHHS MPOMBIILICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadeapoii I'.IL ﬁ)pHHHOB

PaGouast mporpamMma repecMoTpeHa, o0CykaeHa u oo0peHa s peanusaruu B 2023 - 2024
yueOHOM Toly Ha 3aceaHuy Kapeapsl DIEKTPOCHAOKESHUS MPOMBIILICHHBIX MPEATPUITHN

IIporokomor 20 1. Ne

3aB. kadempoii I'.IL ﬁ)pHHHOB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHUS MPOMBIIUICHHBIX MTPEIIPUSTHI

IIporokomor 20 1. Ne

3aB. kadeapoii I.IL EopHHJIOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl DIEKTPOCHAOKESHHUS MPOMBIIIICHHBIX PEANPHUSITHIA

IIporokomor 20 1. Ne

3aB. kadeapoii I.IL EopHHJIOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Kypc "Teopermueckue ocHOBBI dnekrpoTexHuku" (TOD) sBasercs 06azoBoi
oOmienpodeccCuOHaTbHON JUCIUIUIMHON HampaBieHUus "DIEKTPOHMKA W HaHO3JICKTPOHHUKA'.
[lenbto MUCHUIUIMHBI SBISETCS TEOpETHYECKas W IMpaKkTUdecKkas IOATOTOBKAa OakalaBpoOB B
00J1aCTH 3JEKTPOMArHUTHBIX SBJIEHUH, METOAOB aHAIM3a U pacyeTa JUHEHHBIX U HEJITMHEHHBIX
JNEKTPUYECKUX LeNed, OCHOB JKCIEPUMEHTaJIbHBIX METO/JOB, NPUMEHSEMBIX B 00JIaCTH
AIIEKTPOTEXHUKHU U DJIEKTPOHUKH.

B kypce TOD u3zyuaroTcss OCHOBHBIE NOJIOKEHUSI M 3aKOHBI TEOPUU DJIEKTPUUYECKHUX U
QJIEKTPOHHBIX L€Ne, MarHUTHBIX I€NeH, 3JIEKTPOMarHUTHOro nois. W3ydeHue aaHHBIX
pa3zesioB MO3BOJISIET pelIaTh 3JIEKTPOTEXHUYECKHE 3aladyd M OOBSCHATH Pa3HOOOpas3HbIe
AJIEKTPOMAarHUTHBIE SIBJICHUS B 3JIEKTPOTEXHUYECKUX U AIEKTPOHHBIX YCTPOUCTBAX.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Huctummaa TeopeTnyeckne OCHOBBI JJICKTPOTEXHHUKH BXOAWT B 00S3aTENIbYIO YacTh
yueOHOro T1aHa 00pa30BaTeIbHON MPOTrPAMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHUs,  BJIaJICHUSA),
c(hopMUPOBaHHBIC B pE3YJIbTATE U3yUYCHHUS JUCITUTUIHH/ TPAKTHK:

dusnka

MaremaTuka

HNudopmartrka u nHGOPMAIIMOHHBIE TEXHOJIOTHH

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

MeTtposorus v cpecTBa U3MEPEHUM

DJIEKTPUYECKUE MAIIMHBI

DneMeHTbI HUPPOBON TEXHUKHU

OcHoBBI TpeoOpa3oBaTeIbHON TEXHUKHI

OCHOBBI JIEKTPONPUBOIA

DNeKTPOHHBIE TPOMBIIIUICHHBIC YCTPOMCTBA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus JaucHMIUIMHBL  (Monyns) «Teopermyeckue  OCHOBBI
AIIEKTPOTEXHUKUY 00YyJaIOLINIiCs T0JKEeH 00J1aAaTh CIeTyOIMMHA KOMIIETCHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 Cnoco0eH HCMONb30BaTh IOJIOKEHUS, 3aKOHbl M METOJbl €CTECTBEHHBIX HayK H
MaTEeMaTHKH JUIs pelIeHHsl 331a4 MH)XEHEPHOM 1€ TeIbHOCTH

OIIK-1.1 [Tpumensier ¢pusnueckue 3aKOHbl U MaTEMAaTUYECKHE METO/IbI [Tl peIIeHUs
3aJ1a4 TEOPETHUECKOT0 U MIPUKJIAHOTO XapaKTepa
OIIK-1.2 Hcnonb3yer 3HaHUS (PU3MKK M MAaTEMaTHKH MpPHU PEIIEHUU MPAKTUYECKUX

3aga4




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas paborta — 218,1 akan. yacos:
—aynuropHas — 210 akan. 9acos;
— BHeaynutopHas — 8,1 akan. yacoB
— caMocTosTeNnbHas padora — 34,5 aka. 4yacos;

— MOJTOTOBKA K k3ameny — 71,4 akaz. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast = s
o | KoHTaKTHAA pabora E E dopma TEKyIEro
Pazmen/ Tema % (B axaz. acax) E;’ [ Bux . KOHTpOJIA Kon
J— : g o[ camocToATeNnLHOH yereBaeMocTH 1 KOMITETeHIIHH
@) a6, | apace g £ padoThI MIPOMEKYTOUHOM
Tex. - [ TPAKT. | = o aTTeCTaLUH
3aH. 3aH. O &
1.
Nzyuenue
1abopaToOpHBIX
creH1oB. TexHuka
0e301acHOCTH.
ITopsimox
BBITTOJTHEHHUS
71a00paTOPHOTO
MIPaKTHKyMa.
OT4YETHOCTB.
Brinonnenue 3amura 1ab0paTopHOi
nabopatopHoi paboteiNel
paboTeiNel «Omnpenenenue
1.1 OcHoBHBIE NOHATHUS U «Omnpenenenue napaMeTpoB OIK-1.1
3aKOHBI teopun| 3 6 421 8 2 napamMeTpoB HUCTOYHUKOB OHK-l- 2‘
QJICKTPUICCKUX LCTICHU HCTOYHHUKOB IIOCTOSAHHOI'O TOKa U
MOCTOSIHHOTO TOKa AKTHBHBIX
1 aKTUBHBIX COHpOTI/IBJ'ICHI/lﬁ
CONPOTHUBIICHUIH CTEHIa»
CTCHZa»
Pemenue 3amau
«Pacuer
(usnUecKknx
napameTpoB
DJIEKTPUYECKUX
nenen
IIOCTOSHHOT' O
TOKa»




1.2 Amnanus
[MOCTOSIHHOT'O TOKa

merei

6/21

4,1

Brimonaenne
nabopaTtopHoi
paboTbl Ne2.
CooTHOIIEH S B
JIMHEMHBIX
ANMEKTPUIECKIX
LETsIX
IOCTOSIHHOTO
ToKa. Pemenue
3a7a4. MeToanl
pacuera
JIMHEHHBIX
ANIEKTPUYECKUX
nere (Ha
IpUMepe Lenen
IOCTOSIHHOTO
TOKA).
IloaroroBka K
KOJIJIOKBUYMY Ne
1. Pacuer neneit
IMOCTOSTHHOTO
TOKa.
Bremonnenue PI'P
Nel. Ananu3
nenei
MTOCTOSTHHOTO
TOKa.

3amuTa 1abopaTopHOil
paboTer Ne2.
COOTHOIIICHHS B
JIMHEHHEIX
AIIEKTPUYECKUX LETISIX
MOCTOSTHHOTO TOKA.
Komnoksuym Ne 1.
Pacuer ueneit
IOCTOSTHHOTO TOKA.
3amura PI'P Nel.
Amnanus neneu
MMOCTOSIHHOTO TOKa.

OIIK-1.1,
OIIK-1.2




Brinonnenue

n1abopaTopHO’
paboThIN4
«HccnenoBanue
(usnvecknx
napaMeTpoB
KOHJIEHCATOPOB U
KaTYIIEK»
Brinonnenue
nabopaTopHO’
padoTeINeS
«HccnenoBanue
(usnvecknx 3amura 1ab0paTopHOi
CBOWCTB paboTbiNe4
INEKTPHIECKUX «HccnenoBanne
nenen ¢bu3nyeckux
onHO(da3HOTO apaMeTpoB
CHUHYCOU/IAIBHOTO KOHJICHCATOPOB U
TOKa» KaTyIIeK»
Pemienue 3agay | 3amura 1abopaTtopHOi
«AHanu3 paboThINeS
JIMHEHHBIX Lenei «HccnenoBanmne
npu (DUBHUYECKUX CBOWCTB
CHUHYCOUJIAIBHBIX | SJIEKTPUYECKHX LICTIeH
BO3/ICHUCTBHSX, o1HO(a3HOTO
1.3 Anamu3 uened mnpu BEKTOPHBIE U CHUHYCOUJIAJIBHOTO
OIIK-1.1,
CHUHYCOMIAIbHBIX 10 | 104U | 821 4 | romorpaduueckue TOKa» OIK-1.2
BO3/ICHCTBHSIX. JUarpaMMbly. | 3amuTa 1abopaTtopHOi '
Beinonnenue paboTbINeG
nabopaTopHOH «HccnenoBanne
paboTbINeG YaCTOTHBIX CBOICTB
«MccnenoBanue | SIEKTPUUSCKOH LeTH
YaCTOTHBIX CHUHYCOUJIAJIBHOTO
CBOWCTB TOKa».
JIIEKTPUYECKON Komnoxkeuym Ne2
enu «Jenn mepeMeHHOTO
CHHYCOHUJAJIBHOTO TOKa»

TOKay. 3amura PT'P Ne2.
Pemenue 3anau AHanus neneu
«Pe3oHaHCHBIE CHHYCOUIAIEHOTO

PEXHUMBI B TOKA.
ANEKTPHIECKUX
LETISAX).
[ToaroroBka k
KOJUIOKBUYMY Ne 2
«ernn
MIEPEMEHHOTO
TOKay
Brinonnenue PT'P
Ne2. Anamus
nenei
CHHYCOUAATEHOTO
TOKa.
Brinonnenue
nabopaTopHOI
pabotbr Ne§,9.
Uccnenosanue .
TpexhasHbIX 3amura 1abopaTopHOI

Hereii. paboter Ne§,9.

1.4 TpexdasHsie 1ienu 4 [ 102U | 6/3U | 2,1 | Pemenue 3agad. Hcenenosanue . OIK-1.1,

Pacuer Tpex(da3HbIX memnei. OIIK-1.2

Kommoxsuym Ne3
TpexdazHbIx
. « TpexdasHsle 1enu »
LEeTeH.

IlogroroBka k
KOJUIOKBUYMY Ne

3.




Brimonaenne

[Noaroroska k
KOJUTOKBUYyMY No5
«YeThIpexnonocH

HKID).

nabopaTtopHoi
pabotsr Nell.
Hccnenoanue
nuHeHHOH nenu | 3ammra J1abopaTOpHOt
HECHHYCOHJIAEHO paboter Nell.
ro Uccnenosanue
15 Ananu3 uened mpu MEPUOTUYECKOTO JMHEHHON 11enu
BO3/ICHCTBUM  CHTHAJIOB TOKa. HECHHYCOHUJAILHOTO
. OIIK-1.1,
NPOU3BOJBHOH  (hOPMEL 6/31 | 62U Pemenue 3agaq 1o | IeprogMIECcKOro TOKA. OTIK-1.2
CrexTpanbHbIi METOJL TEME. Komnoxsuym Ned4 o '
aHaju3a Leneu. IlonroroBka k| Teme «JIuHeiiHble Lenu
KoJIokBUyMYy Ned | ¢ mepuonndecKkumu
0 TeMe HECHHYCOMIAIbHBEIMU
«JInneitnble nenu TOKaMu».
c
MEPUOTUYECKUMHU
HECHHYCOHMJaJIbH
BIMHU TOKaMID).
Brinonnenune
nabopaTopHO
pabotst Nel0
«HccnenoBanue
MIACCUBHBIX
YeTBIPEXIIOIIOCHH | 3amuTa 1adopaTopHOi
KOB» pabotsr Nel0
16 OcHOBBl  Teopuu Pemenue 3agay «Hccnenosanue OIK-1.1
4ETBIPEXIIOIIOCHUKOB, 10/6M1 | 10/211 «Pacuer MACCHUBHBIX OHK-l. 2‘
GuIBTPOB. TIePBUYHBIX YETBIPEXIIOTIOCHUKOBY '
rmapaMeTpoB Kommoxsuym Ne5
YETHIPEXTIOIIOCHU |« YeThIPEXITOIIOCHUKI.
KOB»




1.7 Meronpl aHaguza
MIEPEXOJIHBIX MPOIIECCOB B
JIMHEHHBIX LEsX c
COCPEIOTOYCHHBIMU
napamMeTpamu.

12

12/51

12/101

8,3

Pemrenue 3amau
«Knmaccnueckuii
METOJ pacyera
TIePEXOTHBIX
IIPOLIECCOBY.
Pemrenue 3amau
«OmnepaTopHbIit
METOJ pacyera
TIePEXOTHBIX
IIPOLIECCOBY.
Brinonnenue
nabopaTopHO’
paboTeiNel2
«HccnaenoBanue
TIePEXOTHBIX
IIPOLIECCOB B
JIMHEHHBIX
ANIEKTPUYECKUX
HETX.
Pemenue 3agau
«Pacuer
NEePEXOTHBIX
MIPOIIECCOB C
ITOMOIIIBIO
HWHTETpaia
Jroamensi».
IToaroroBka
KOJUTOKBUYMY Ne6
«Ilepexonnnie
MPOIIECCHD).
Brimonnenue PI'P
Ne3
«HccnenoBanue
NEePEXOTHBIX
MPOIIECCOB B
JIMHEMHBIX
ANIEKTPUYECKUX
LETAX.

3amura 1a60paTopHOi
paboTbiNe]12
«HccrnenoBanue
MEPEXOIHBIX
TIPOLIECCOB B JINHEHHBIX
INEKTPUYECKUX LETISX»
KomnokBuym Ne 6
«Ilepexonnsie
IPOLECCHIY.
3amura PT'P Ne3
«HccnenoBanmne
MIEPEXOIHBIX
MIPOLIECCOB B JINHEMHBIX
INMEKTPUIECKUX
LETITX.

OIIK-1.1,
OIIK-1.2




Brinonnenue
nabopaTopHO’
pabotsr Nel3
«HccnaenoBanue
HEJIMHEHHBIX
nenei
IOCTOSIHHOT'O
TOKay.
Pemenue 3amau
«Pacuer
PEe3UCTUBHBIX
HEJTUHEHHBIX
neneii»; «Pacuer
MAarHUTHBIX Lenei

3amura 1ab0paTopHOi
pabotsr Nel3
«HccnenoBanue
HEIUHEHHBIX IeTeh

MIOCTOSITHHOTO MIOCTOSTHHOTO TOKa».
1.8 Awmamm3z u pacuer ToKa»; «Pacuer Komnoxkuym Ne7 OIK-1.1
HEJMHEWHBIX u 14 | 12/51 12 8 HEJIMHEWHBIX «Pacuer pe3uCTHBHBIX OHK-l. 2‘
MarHUTHBIX LIETEH. ueneu npu HEJIMHEWHBIX LIenei».
nepeMeHHOM | 3amura rabopaTopHOi
BO3CHCTBUM. paboTbiNe14
ITogroroBka K «HccaenoBanue
KOJUTOKBHYMY Ne7 | KaTYIIIKH CO CTaTbHBIM
«Pacuer CEpACYHUKOMY.
PE3UCTHUBHBIX
HEJIMHEHHBIX
Lenemn.
Brinonnenue
nabopaTopHO
pabotsiNel4
«HccnenoBanue
KaTyIIKH CO
CTaJBHBIM
CEPACUHUKOM).
OIIK-1.1,
1.9 Dk3amen OTIK-1.2
HWroro no pazaeny 70 |70/291 (70/1911| 34,5
Hroro 3a cemectp 34 |34/1611|34/1211] 20,3 9K3aMeH
Hroro no aucnumninuze 70 |70/2911]170/191 | 34,5 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  NPEelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboOTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B MPENOJABAHUU JHUCLUUIUIMHBI HCIOJB3YIOTCS TPAAULIMOHHAsS
TEXHOJIOTUSI U TEXHOJIOTus mpobiaemHoro oOyuyenus. Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX
3HaHUH ¥ (OPMHPOBAHME OCHOBHBIX INPEJCTABICHUI MOXKET MPOUCXOIUTH C MCIIOJIB30BAaHHEM
MYJIbTUMEAUHHOT0 000pYyA0BaHUS.

Jlekuuy TPOXOASAT B TpamuiuoHHOW ¢(opme, B ¢dopme IeKUUil-KOHCYIbTAUH |
npobnemMHbIX Jekuuid. TeopeTuueckuil Mmarepuan Ha HPOOJEMHBIX JIEKIMSX —SBISETCS
pe3ybTaTOM YCBOEHHS MOJXY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA U IIOMCKa IIyTed ero pemeHus. Ha nexuusax — KOHCYJNbTaUUAX H3JI0)KEHHE HOBOTO
MaTepuajia COIIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKaxX OTBETOB HA ATH
BOIIPOCBL.

JIeKIIMOHHBIN MaTepual 3aKperisieTcs B X0€ 1a00paTOPHBIX M MPAKTUIECKUX padboT, Ha
KOTOPBIX BBIIOJIHAIOTCSA TPYIIIOBBIEC WIIM MHIMBUyaIbHbIE 3aJaHUS 10 IIPOMIEHHOU TEME.

[Ipu npoBeneHun 1a0OPaTOPHBIX U MPAKTUYECKUX 3aHATUN MCIONB3YyIOTCA paboTa B
KOMAaH/I€ U METOIbl HH(OPMALIMOHHBIX TEXHOJIOTUH.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCsl
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1.TeopeTndeckne OCHOBBI JIEKTPOTEXHHUKH. JIMHEWHBIE STIEKTPUUYECKHE LIENH © yueOHoe
nocobue / I'. . AtabexoB. — 9-e uzn., crep. — Cankt-IlerepOypr : Jlans, 2019. — 592 ¢. —
ISBN 978-5-8114-4383-3. — Teker : anekTpoHHbId // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/119286 (mara obOpamenus: 24.09.2020). —
Pexwum noctyma: iist aBTOpH3. IOJIH30BATENECH.

2.TeopeTndyeckre OCHOBBI DJIEKTPOTEXHUKU. HenuHelHble SIEKTpUUYECKUe IIeTu.
DJIeKTpOMarHuTHOE ToJie : yueoHoe mocooue / I'. Y. Arabekos, C. /1. Kymansn, A. b. Tumodees,
C. C. XyxpukoB. — 6-e¢ u3a., crep. — Canxrt-IletepOypr : Jlanp, 2010. — 432 c. — ISBN
978-5-8114-0803-0. — Tekcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/644 (mata obparmenus: 24.09.2020). — Pexxum moctyma: s
aBTOPU3. I10JIb30BATEIIECH.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1.BBeneHne B TEOPETHUECKYIO NIEKTpOTeXHUKY. Kypce moarorosku 6akanaspos / 0. A.
berukos, B. M. 3onotnunkui, E. b. ConosseBa, 3. I1. YepnbieB. — Cankr-IletepOypr : Jlans,
2016. — 288 c. — ISBN 978-5-8114-2406-1. — Tekcr : osnexktpoHHbIit // Jlanb
NIEKTPOHHO-OMOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/89931  (nmata
obpamenus: 24.09.2020). — Pexxum goctyma: it aBTOPU3. MOJIb30BATEICH.

2. TeopeTnyeckre OCHOBBI DJIEKTPOTEXHUKU: KpATKUil Kypc : ydeOHoe mocodue / JI. A.
[Toranos. — Cankr-IlerepOypr : Jlanp, 2016. — 376 c¢. — ISBN 978-5-8114-2089-6. — Tekcr :
anexkTpoHHbi /[ JlaHb . JJEeKTPOHHO-OMOJmoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/76282 (mata obpamienus: 24.09.2020). — Pexxum goctyna: s
aBTOPU3. MOJIb30BATEIEH.

3.IleryxoBa,0.1. Anamu3 u pacuer Tpex¢asHbIX menei : yueOHoe mocobue / O. W.
[Teryxosa, I'. B. lllypeiruna, B. P. Xpammms, 0. Y. MamneeBa. - Marautoropek : MI'TVY, 2013.
- 1 anextpon. ont. auck (CD-ROM). - 3ari. ¢ Tuty:. sxpana. - URL:



https://e.lanbook.com/book/119286
https://e.lanbook.com/book/644
https://e.lanbook.com/book/89931
https://e.lanbook.com/book/76282

https://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues
/1/1119496/1070.pdf&view=true (mara oGpamieums: 16.09.2020). - Makpooobekt. - Tekcr :
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

4.IleryxoBa, O. N. HenunelHble 2lEKTpUUECKHUE U MarHUTHBIE 1end. KOHCIIEKT JNeKIuii !
yuebHoe nocodue / O. U. Tleryxosa, JI. B. 5I66apoBa ; MarHuTOropckuii roc. TEXMYSCKUIH YH-T
uM .I.M.HocoBa . Marautoropck :MI'TY um. I"'MI.Hocosa 2018. - 85 c. : uin., Tabia., cXeMsl. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524
695/3626.pdf&view=true  (mata oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-1096-6. - MimeeTcst meyaTHBIN aHAJIOT.

B) MeTonuyeckue ykazaHusi:

1.Xpamiun, B.P. Onpenenenue napaMeTpoB HCTOYHUKOB OCTOSIHHOTO TOKA U aKTUBHBIX
COIIPOTHUBIIEHUH CTEHJA | METOANYECKHE YKa3aHus K JlabopaTtopHoi padore Nel mo aucuumniuHe
«Teopernyeckue  OCHOBBI  BJJEKTPOTEXHUKM»  JUIsl  CTYJEHTOB  AJIEKTPOTEXHUYECKHX
cnermanpHoctedt / B.P. Xpammn, O.W. TleryxoBa, E.A. Xpammiuaa; MarHuToropckuii roc.
texudecknid yH-T uM.I.M.HocoBa. Maruurtoropck : MITY wum. I'M.Hocoma, 2013.-20 c.
:ui.,rpad., cxemsl, Tad. -TekcT: HemocpeICTBEHHBIH.

2.1llypsiruna, I'.B. NccnenoBanue TMHEWHBIX 3JEKTPUUECKUX LENEH MOCTOSTHHOTO TOKA:
METOAMYECKHE YKazaHus K JabopaTopHoi padore Ne2 no aucuuruinHe «TeopeTndeckre OCHOBBI
AIIEKTPOTEXHUKH» JJISl CTYICHTOB JIEKTPOTeXHUYeCKuX crenuansHoctei / I.B. lllypeiruna, O.1.
ITeryxoBa, E.A. XpammmnHa; ; Marautoropckuii roc. texuueckuid yH-T um.I.M.Hocosa.
Marnautoropck : MI'TY wum. I''M.Hocoma, 2013.-20 c. : wm.,rpad., cxemsl, Tab. -Tekcr:
HEIIOCPEICTBEHHBIMN.

3.Iypsiruna, I'.B. M3mepeHnue napaMeTrpoB pEaKTHBHBIX JIEMEHTOB U YIJIOB CIIBHIa
MEXJly HalpsOKEHUSIMU U TOKaMU: METOJMYECKHE yKa3zaHus K jaboparopHoil pabore Ne4 mo
muciumuinHe «TeopeTnyeckne OCHOBBI ANEKTPOTEXHUKHW» IJI CTYACHTOB 3JIEKTPOTEXHUYECKUX
cnetuanbHocteit / [.B. lllypeiruna, B.P. Xpammmn, E.A. Xpammuna; ; MarHutoropckuii roc.
texudeckuid yH-T uMm.I.M.HocoBa. Maruutoropck : MITY wum. I'M.Hocosa, 2014.-7 c.
:miL.,rpad., cxemsl, Tad. -TekcT: HEeMOCPeICTBEHHBIH.

4. sl66apoBa, JI.B. HMccnenoBanue IMHEHHBIX AIIEKTPUUYECKUX OAHO(A3HBIX Ienen
CHUHYCOMIAJIbHOTO TOKAa: METOAMYECKHE yKa3zaHus K jaboparopHoil padore NeS mo nucuuruivHe
«TeopeTndeckue  OCHOBBI  JJEKTPOTEXHUKM»  JUIsl  CTYAEHTOB  DJIEKTPOTEXHUYECKHX
cnenuanpaocteir / JI.B. SI66aposa, B.P. Xpammmu, O.M. Kapanmaesa, I'.B. Ilypsiruna;
Marnurtoropckuii roc. texuueckuii yH-T uMM.I'M.HocoBa. Maruutoropck : MITY wum.
I''.Hocoga, 2013.-13 c. :m1.,rpad., cxemsl, Tad. -TEKCT: HEMOCPEACTBCHHBIH.

5.ypeiruna, I'.B. MccaenoBanue TpexdasHbIX 1enell Npu COeAMHEHUM HArpys3KH IO
CXeME€ «3Be€3/la» . METOJMYECKHE YKa3aHHs K JiabopaTopHoil pabore Ne8 mo nucuuruinHe
«Teopernyeckue  OCHOBBI  JJEKTPOTEXHUKM»  JUISI  CTYAEHTOB  DJIEKTPOTEXHHUYECKHX
cnermanbHocteit / I.B. Illypeiruna, B.P. Xpammmn, O.U. IleryxoBa; Marautoropckuii roc.
texuyeckuid yH-T uMm.I.M.HocoBa. Maruutoropck : MITY wum. I'M.Hocosa, 2014.-7 c.
:miL.,rpad., cxemsl, Tad. -TekcT: HemOCPeICTBEHHBIH.

6.lypeiruna, I'.B. McciaenoBanue TpexdasHbIX Ienel Mpu COeAMHEHHHM HArpy3KH I10
CXEME€ «TPEYTOJIbHUK»: METOJUYECKHE yKa3zaHUs K jabopaTopHoil pabore Ne9 mo nucuurumze
«Teopernyeckue  OCHOBBI  JJEKTPOTEXHUKM»  JUISI  CTYAEHTOB  DJIEKTPOTEXHHUYECKHX
cnermanbHocteit / I.B. Illypeiruna, B.P. Xpammmn, O.U. IleryxoBa; Marautoropckuii roc.
texudeckuid yH-T uMm.I.M.HocoBa. Maruutoropck : MITY wum. I'M.Hocosa, 2014.-6 c.
:miL.,rpad., cxemsl, Tad. -TekcT: HemoCpeICTBEHHBIH.

7.IleryxoBa O.M, HMccnenoBaHue MAcCUBHBIX YETHIPEXIOIIOCHUKOB: METOJMUYECKUE
yKazaHusi K JabopatopHod padore Nel0) mo gucrurmmHe «TeopeTudeckne OCHOBBI

v

e e e N Y


https://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues/1/1119496/1070.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues/1/1119496/1070.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524695/3626.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524695/3626.pdf&view=true

['.B. Ulypsiruna, JI.B fI66apoBa,; Maruutoropckuii roc. texuueckuii yH-T um.I.M.Hocoga.
Marnautoropck : MI'TY um. I.M1.Hocosa, 2015.-10 c. : uin.,rpad., cxemsl, Tad. -TekcT:

HEINOCPEICTBEHHBIMN.

8.5160aposa, JI.B. WccrnemoBanue JnWHEWHON IIeMM HECHHYCOMJIAJBHOTO TOKA:
METOJMYECKHUE YKa3zaHus K JabopatopHoit padote Nel 1 o qucrunnunne «TeopeTnyeckre OCHOBBI
9JIEKTPOTEXHUKM» /ISl CTYAEHTOB 3JICKTPOTEXHHUECKUX criernansHocteit / JI.B. S166aposa, B.P.
XpammnH, O.W. IleryxoBa; ; Marnuroropckuii roc. texudeckuii yH-T um.I.J1.Hocosa.
Marautoropck : MI'TY wum. I''M.Hocoma, 2014.-10 c. :mu.,rpad., cxembr, Tab. -Tekcrt:
HEIOCPEICTBCHHBIN.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne norosopa Cpox aeicTBus IMLICH3UU
MS Windows 7
Professional(usa  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip CBOOOJTHO PACIIPOCTPAHIEMOE OECCPOYHO
MS Visual Studio CBOOOJIHO PaCIpOCTPaHIEMOE
2017 Community AAHO pactpoctp 0eccpodHo
. 11O
Edition
FAR Manager CBOOOIHO pacIpoCTpaHIEeMOe OecCpoUHO
MathWorks
MathLabv.2014 |y g9.14 o1 08.12.2014 Gecepouo
Classroom
License
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue xypca CchlIKa

OnekTpoHHas 0aza MEePUOIUYECKUX H3TaHUMA
East View Information Services, OO0 «MBUC»
HamnmonansHas
uadopManMonHo-ananutiueckas cucremMa —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii  MHJIEKC HAy4YHOT'O IIMTUPOBAHUSI
[Touckosas cuctema Akanemust Google (Google
Scholar)
Nudopmanmonnas cucrtema - EnuHOe OKHO
JIOCTYTIa K HHGOPMAIIMOHHBIM pecypcam
OnekTpoHHble pecypcbl oubanoreku MI'TY um.
I".1. HocoBa
YuuBepcuterckas WHGOPMAIMOHHAS CUCTEMa
POCCHUA

9 MaTtepuHaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrnieucHUe JUCHHUIIIIMHBI BKJIIFOUYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

VYueOHble ayaUTOpPUM JJIsl TPOBEACHUS 3aHATUH JICKIMOHHOrO THma ayna. 365
MynbTUMeIUHHBIC CPENICTBA XPAaHCHUS, TIEpeady U MPEICTaBICHUS HH)OpMAIIH

VYuebnas saboparopusi [Uis TPOBEACHHS J1a0OpaTOpHBIX paboT: nabopaTopus
TEOPETUYCCKUX OCHOB JIEKTPOTEXHUKHU

ayn.357 JlabopaTopHble YCTaHOBKH, H3MEpPUTEIbHBIC NPUOOPHI ISl BBITIOJHEHUS
1abopaTOPHBIX PaboT:

-MHOTO()YHKIIMOHAIBbHBIH JJa00OPaTOPHBINA CTEHI:

-IByXKaHAJIbHBIN ocryuniorpad ;

-MYJIbTHMETD;

-Mara3uH COIPOTHBIICHHIA;

-MarasuH €MKOCTE;

-Mara3uH UHIyKTHBHOCTEH;

-reHepaTop MHOTO()YHKIIMOHATBHBIN;

-peryIupyeMblii ICTOYHHUK ITUTAHUS TOCTOSIHHOTO TOK;

-peryiupyeMblii HCTOYHUK MTUTAHHS IEPEMEHHOTO TOKA;

-peryJIMpyeMbIii ICTOYHUK TpeX(pa3HOro ToKa.

YyeOHast ayauTopus IS TPOBEICHUS NPAKTHYSCKUX 3aHATHH , TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIIMN, TEKYIIIET0 KOHTPOJIS U TIPOMEXYTOYHOM aTTecTanuu aya. 357,
354 Jlocka, MyJIbTUMETUITHBIN TPOEKTOP, IKpaH

[Tomemienue 11s1 caMOCTOSATENbHON paboThl oOydaromuxcs aya. 343 IlepcoHanbHbie
kommbpioTepsl ¢ maketoMm MS Office, BeixogoM B MHTEpHET W AOCTYIOM B 3JCKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenne s  XpaHeHUs ¥ TPOQHUIAKTHYECKOrOo OOCTYKUBaHUS  yIeOHOTO
ob0opynoBanus aya. 356 Cremnaxu, ceidpl 1715 XpaHeHus: yaeOHOro 000py10BaHusI.

WNHcTpyMeHTHI 17151 peMOHTa J1Jab0paToOpHOIro 000PYA0BaHUS

[Tpunosxenue 1

Y4eOHO-MeTOoANYEeCKOe 00ecTIeYeHHe CAMOCTOSITEILHOKH PadoThl 00y4ar0IMXCst

Ilpumepnvle Kon10K6UYMBL RO Memam
Konnokeuym Nel dnexmpuueckue yenu noCmoanHo20 moka

R .
1. Ilpoananu3upoBaTh BIMSHUE PE3UCTOPA ° HA TOKHU BETBEHl cxeMsl (puc. 1).

1

1]

Puc. 1

~
2. HpoaHaJ'II/BI/IpOBaTB BJIMAHHUC TOKA HCTOYHHUKA TOKaA ~ Ha TOKH BETBCU CXCMbI (pI/IC 2)



Ry J=var

Puc. 2
Konnokeuym Ne2 Inexkmpuueckue yenu cuHycouodaibHo20 moka

1. Onpenenuth MOKazaHWsd NPUOOPOB M MOCTPOUTH BEKTOPHBIE AMArPaMMbI TOKOB U

HanpsbkeHud  (puc. 1). Ilapamerpsl cxembr: Rp=100m = X;=300m Ry =X;=200m

U = 2002 sin(wt + z/2) B

O o] e

Puc. 1

2. V3BecTHa MaTpulia Leny, MOITY4eHHas 110 METOAY KOHTYPHBIX TOKOB
4+j4 -2+j 0
Z|=]-2+) 5+j -2.
0 -2 8
COCTaBI/ITI) CXEMY LCIHU U ONPEACTIUTb BEJIMUNHBL COHpOTI/IBJ'ICHI/Iﬁ BeTBGI\/’I, I1oJiarasi, 4To BETBU HE
CBA3aHbl MHAYKTHUBHO.
3. Onpenemuts U,,;, I¢y, I;,ecid E=5B, w=10° ¢!, C, =10 ux®, Cy=5muxd, R=100m,

L=2-10" uIn. TIOCTPOUTH BEKTOPHYIO JMArpaMMy TOKOB M TOIOTpa(UUIeCcKyro AuarpaMmy
HarpsbkeHu# (puc. 3).

C R

AT

O

Puc. 3



Konnoxeuym No3 Tpexchazuvie snekmpuueckue yenu

l.Ilemp Ha pHUCYHKE IMOJMY4YaeT NMUTAHUE OT CHMMETPUYHOIO HCTOYHHKA C JIMHEWHBIM
HanpspkeHueM 660 B.

1 a
A | I |
ol—B>_rvLY\ b
B .
M\ ¢
C . . .
lICl lIAl lIBl
—_—C)HL r
n
Puc. 2.17

Hano: r=olL =1/aC=100mMm; I, =wl, =50Mm.

Haiitu Toxu B (pasax NmpueMHHKOB, COCIMHEHHBIX 3BE3/I0M M TPEYroJbHUKOM, a TaKkKe
AKTMBHYIO MOIIIHOCTb LIEIIH.

2. K cummerpuanomy TpexdazHomy reHeparopy ¢ ¢aznoit JIC E =127 B u BHyTpeHHUM
conporuBienrneM Z, =(0,3+ j0,9) Om uepe3 munuto ¢ conporusineanem Z , = (0,5+ j1,0) Om
noakaroueHa cummerpuuHas Harpyska Z =(10+ j6) Om, coeamnennas 3Be3noit (puc. 2.8).
Ormpenenuth TOK B K10 (ase, pasHoe W JUHEHHOE HAMPSHKCHUsI HA HArpy3Ke, MOIIHOCTH,

JIOCTaBIISIEMYIO T€HEPATOPOM M PACXOAYyeMYIO B Harpyske. [IocTpouTh BEKTOpPHYIO AMAarpaMmy
TOKOB U TONOrpaUuecKyro JuarpaMMmy HarpspKeHHUH.

Konnoxeuym Ne 4 Pacuem yeneit npu HeCUHYCOUOATbHBIX 6030€UCHGUAX

1.DnexkTpudeckuil pUIbTp JOJKEH OBITh 3arpa’kJaroIUM JUIsl IEPBOI TapMOHUKHU U HE
CO3/aBaTh COMPOTHUBIIEHUS Ul €r0 CeAbMOM rapMOHUKH. Onpenenuts UHAyKTHBHOCTH L1 1 L2
Karymiek, eciiu eMKOcTh C=50Mk® u yacToTa OCHOBHOM rapMOHUKH 50011,

2.0HpeH€HI/ITB ﬂeﬁCTBYIOHIHe 3HA4YCHUS TOKa U HaHpH)KeHI/Iﬁ Ha OTACIBHBIX Y4aCTKax

SIEKTPUYECKON nenw , ecian U=400+282sinwt, ol =1/ oC =g Om, R=400wm.

c L R

ot o




Konnoxkeuym Ne 5 Uemvipexnonrocnuxku
1.Haiitu A-mmapametpsl T-00pa3HOTO YETHIPEXTONIOCHUKA, €CITH

R=100 Om, x| =200 Om, X . =100 Om. IIpoBepHUTH COOTHOLICHHUE:!

A Ayy-ApAy, =L

2. Ins uernu, n300pakeHHOW Ha PHCYHKE BBIPA3UTh KOMILICKCHYIO (DYHKIIUIO

nepenayuu 1o HanpspkeHuo K(j @) yepe3 napameTpsl 1emnu.

Konnokeuym Ne 6 Ananu3z nepexoonvix npoueccos 6 TUHEHBIX ITEeKMPUYECKUX UENAX

1. Jlnst uenn onpexenuth 3uadeHue Hanpsokerus U (0), ecmu: E=12B, R, =40wm,

R,=20m, Ry=60m, L=1mln, C=1uxd.

D "L [

TOKa | €CITH HaTPsHKCHHE

2. JIs uenu OnpenenauTh 3HAYEHUE YCTAHOBUBIIETOCH Crp >
. 1
UCTOYHMKA 3a1aHo: U=U_sinot, R=2—.
oC
C}_X
. B

ul e R R




Konnokeuym Ne 7 Henuneiinvie yenu

1. Onpenennth NOCTOSIHHBIA TOK 33IaHHOW MarHUTHOM 1enu, ecinu R1=2,18 cm Ry=4,18 cmM,

TiB)

W=1000, a marautHas uaayknus B=1,5 T
2. L Lemnb It
T ’
U UH\L Eq 2
1
u JIAMITBI
0 20 40 &0 &0

OrnpenenuTh TOK B LICTIH.

3. Uepe3 HENMHEWHBIH KOHIEHCATOpP TPOTEKAET TOK
G =3
XapaKTepUCTHKa KOHJIeHcaTopa Bbipaxaercs popmyioit U=Q". OnpenenuTs HaNpsHKeHUe

Ha KOHJICHCATOpE.

MMUTACTCS TeHEePaTOPOM
CHHYCOMJIAJILHOTO
Hanpspkenns  U=120B wu
COCTOMT W3  JUHEHHOH
uaayktuBHoctd X =50 Om
HaKaJIMBaHUS
(MHEpLIMOHHOTO H.3.).

i=1sin314t. KynoH-BonbTHas

Huousuoyanvuvie domawinue pacuemuo-zpaguueckue padoomaol

PI'PNe 1. UccienoBanue 31eKTPUYECKHUX 1eNeil MOCTOSTHHOIO TOKaA.
1. Ilo 6a3e pmanHbIX (Tabm.1.1) I8 cBoero BapuaHTa OINPEAEIUTh  MapaMeTphl

anekTpuyeckoit nenu (puc. 1.1), muTaromieiics OT CeTH MOCTOSIHHOTO TOKA ¢ HANPSKEHUEM U,

4

7

R, B Rs
Ll A T
* A 3 6
—> A Ry (|15 D
R, R,
C
|

Puc. 1.1

2. 3aMEHHUTB TPEYTOJIBHUK, COCTOSLINI C PE3UCTOPOB
3. MeTo10M SKBHUBAJIEHTHBIX IPe0Opa30BaHUN PACCUNTATh BXOJHOE COPOTUBIICHHUE LETH.

4. PaccuutaTh TOKU BETBEN.

5. Onpenenuth NOKa3aHUs BOJbTMETPA U BaTTMETpA.
6. WccnenoBarh BIWSHUE BEIMYMHBI PE3UCTOpA, YKa3aHHOTO B crosoOne 9 tabn. 1.1, Ha

napaMeTpbl 5KBUBAJIICHTHOM 3Be37ibI M TOKH BeTBeil. IlocTtpouth rpaduku

| = f(R)

, IPOAHAJIIM3UPOBATH UX, CACTIATH BBIBO/bI.

RS

R,

R o o
5 SKBHUBAaJICHTHOMU 3BE30M.

R.R,=f(R)

PI'PNe 2.UccienoBanme 3JIeKTPUYECKHX LeNeil CHHYCOMIAJIBHOI0 TOKA ¢ OTHUM

HCTOYHUKOM IMUTAHUA

1. ITo Oaze nanubIxX (Tabin.1.1) 11t cBOero BapraHTa ONpeAeaIuTs HapaMeTpbl

ANEKTpUIECKO e (puc. 1.1), mUTarOMIeH OT CETH CUHYCOUAAIBHOTO TOKA C HANIPSDKCHUEM U



A\ 4

X R X
a L c1d d
° G a b c 1
Xcs A
I X0, K
R,
U R, tff©Du,
Xc, m| X,
A
o
h h h

Puc. 1.1

2. OnpenenuTh KOMIUIEKCHBIE COTIPOTHBIICHUS BETBEH B alreOpandecKoi U MoKa3aTeIbHON
dbopmax.

3. PaccunTarh KOMIUIEKCHBIC CONIPOTUBIICHUS MapauienbHOro yuyactka dh B anredbpandeckoii
U TI0Ka3aTesIbHOM Popmax.

4. OnpenennuTh KOMIUIEKCHOE BXOIHOE COMPOTUBIICHUE B alre0panveckoil U moka3aTeabHON
dbopmax.

5. PaccuuTaTh BXOJHOW TOK ! B anreOpanyecKkoil u mokazareiabHou hopmax.

U, .
6. Paccuntars HanpspkeHUE MapajuiebHOTO yuacTka dh ? B anreOpandeckoi u
nokKazaTesbHOU popmax.

PI'P Ne 3. Pacuer u aHa/mn3 nepexoHbIX MPOIECCOB.

B snexkrpuueckoii nenu (puc. 2.1), nutaeMoit 0T CeTH MOCTOSIHHOTO TOKA, MPOUCXOIUT
KoMMmyTanus kiouom K.

Tpebyercs:

1. CocTaBUTh XapaKTEPUCTHYECKOE YPABHEHNE U HANTH €r0 KOPHH.

2. CocTaBUTh ypaBHEHHS IS pACUY€ETa MEPEXOIHBIX MPOLECCOB TOKA MHIyKTHBHOCTH
u, = f(t) , HATIPSUKEHHA KOHeHcaTopa ¢ FO 4 ero
R, = 5R2,3ao_

iL=1() , HApsHKEHWSI UHITYKTUBHOCTH

i = f(t) R, =R,
TOKa JJIS ,ZIBYX BapI/IaHTOB COHpOTI/IBJ'IeHI/ISI 340 Yy

3. Paccuurarh NEPCXOAHLIC TPOLECCHI U MOCTPOUTH HA OJHOM rpaq)mce 3aBUCHUMOCTH

i'— - f(t) , U = f(t), Ue = F(0) " le = F(t) B OTHOCUTENBHBIX EIUHUNAX IS ABYX

BApHUAHTOB COIMMPOTUBIICHUS R2 .

4. ITocTpouth Ha OJTHOM TpaduKe 3aBUCUMOCTH I, = 1(t) , W= F(t) MIPU BEIIECTBEHHBIX U

KOMIIJICKCHBIX KOPHAIX.

Uue=1@ , ic="1()
[TocTpouTh Ha OTHOM TpadUKe 3aBUCUMOCTH u MIPY BEIIECTBEHHBIX U
KOMIUIEKCHBIX KOPHSIX.



[Tpunoxenue 2

IMpunoxenue 2

7. OnleHOYHbIE CPe/ICTBA 1JIsl MPOBE/IEHUs] POMEKYTOUHOM aTTecTAlUU

Kon
WHIUKATOpa

Nunukatop nocTukeHus: KOMIIETEHITUN

OrneHOYHBIE CpPEICTBA

OIIK-1: Cnocoben ucnonv3oeams NOJI0MHCEHUA, 3AKOHbI U MEMOObl €CHECHBEHHLIX HAYK U MAMEMAMUKU O pPeuwleHUs 3a0ai UHHCEHEPHOU
oesamenbHOCmu

OIIK-1.1:

HpI/IMeHﬂeT (i)I/I3I/I‘-IeCKI/Ie 3aKOHbI W MAaTCMAaTUYCCKHC MCTOAbI IJIA
peIICHM: 3a1a4 TCOPECTUICCKOT'O U MPUKIIAAHOTO XapaKTepa

10.
11.

12.

13.

14.

15.

Hepettenb eonpocoe onsa npomeofcymounoﬁ ammecmauuu

(3auema):
Dnexmpuueckas yens u ee snemenmol. Moeanuzuposannvle naccughvle
INeMEHMbL U UX XAPAKMEPUCTUKU.
3akonvr Oma u Kupxeoga.
Komnonenmnule u mononozuueckue ypaguenusi 2AeKmpudeckux yeneil.
Pacuemul snexmpuyeckux yenei ¢ 00OHUM UCTHOYHUKOM MEMOOOM
9KBUBANEHMHBIX NPeoOPA3068aAHUL.
Memoovl ananusza 21eKmputecKo2o cocCmosiHus pazeemeieHHulx yenei. Memoo
KOHMYPHBIX MOKOB.
Memoowl ananuza 21eKmpuuecKo20 coCmosiHusl pa3gemeieHHblx yeneil. Memoo
HALOJCEHUSL.
Memoodvl ananuza 21eKmpuuecKo20 coCmosiHUsL pa3eemeieHHblx yenei. Memoo
V3108bIX nOmMenHyuanos. Popmyia 08yx y3nos.
Xapaxmepucmuxu u cxemvl 3aMeWeHUs UCHOYHUKOS U NPUEMHUKOS
INEKMPUYECKOU Yenu.
Bzaumnvie npeobpazosanus 36e30bl u mpey20ibHUKA CONPOMUGLEHU.
Tononocuueckue epagul snekmpuueckux yenei. Tononrosuveckue mampuybol.
Ceoticmea  TUHENbIX JIEKMPUYECKUX Yenell. NPUHYUNbL CYREePRO3UYUL,
KOMNEeHcayuu U 63aUMHOCHIU.
Cnocobwl npedcmasnenus 31eKMPULecKux 8eIudUn CUHYCOUOATIbHBIX (OYHKYUIL.
8peMeHHble OUASPAMMBL, EKMOPA, KOMNJLEKCHbIE YUCIA.
Cnocobwi npedcmasienust INEKMPUYECKUX BeIUUUH CUHYCOUOATIbHBIX (DYHKYULL:
BpeMeHHble OUASPAMMBL, EKMOPA, KOMNJIEKCHbIE YUCIA.
OcobenHoCmu aHanu3a pa3eemeieHHbIX U HePA36eMICHHbIX Yenell npu
CUHYCOUOANBHBIX 8030ecmeusX. AkmusHoe, peakmugnoe, noIHoe
conpomuenenue yenu.
VYpasuenus snexmpuuecrkozo pasnosecus yeneti CUHyCoudaIbHo20 moka. 3anucsy
ypaeueHuil 8 Ougd@deperyuaibHol u KOMNIEKCHOU popmax.




Kong
WHAMKATOPA

I/IHI[I/IKaTOp JOCTHKCHUA KOMIICTCHIIMH

OneHoyHbIe CpeaCcTBa

16. Axmuenas, peakxmusHas u NOIHAS MOWHOCIU 8 YeNnax NepemMeHHO20 MOKd.

17. Tpeyeonvrux mowrocmeii. Konebanus snepeuu mowrocmu. Cnocodul
nogvlueHus KodGuyuenma MouHOCmU.

18. Peszonanc mokoe 6 yensax nepemenHo2o moKa, yCiogusi 603HUKHOBEHUS U €20
npakmuieckoe npumeHeHue.

19. Axmuenas, peakmuenas u NOIHASL MOWHOCIU 8 YeNaX NePeMeHH020 MOKA.
Tpeyeonvnuk mownocmeii. Konebanus snepauu mownocmu. Cnocobwi
nosvlienus Kosguyuenma MouHOCHU.

20. Pesonanc moxog 6 yensax nepemenHo20 moka, ycioeus 603HUKHOBEHU U €20
npaKkmu4eckoe npumMeHeHue.

21. Unoykmueno ceéazaumvle dnemenmol. IKGUBANSHMHAA 3AMEHA UHOYKMUBHDIX
ceszeul. Jlunevnviti mparcgopmamop.

22. Pesonanc nanpasjcenuii 8 yensax nepemennozo moka. Yacmomuuvle
Xapaxkmepucmuxy u pe3oHaHCHble Kpusble nociedosamenbHo20 Ko1edamenbHoeo,
xoumypa. Jobpomnocme Konmypa.

23. Pacuem cummempuyHbix peicumos mpexgasnvix peicumos yeneil.

24. Pacuem HeCUMMEMPUYHBIX PEHCUMOB MPeXPA3HbIX Yenell.

25. Ionyuenue mpexgpasnvix IC. Cummempuunas u HecuMMempuiHas cucmembl
2/C.

26. Ionyuenue mpexgpasnvix IC. Cummempuunas u HecCuMMempuiHas cucmembl
24C.

Ilpumepnsie npakmuyeckue 3a0aHUA O RPOMEHCYMOYHOU ammecmayuu
(3auema):

Hpoanaﬂuwpoeamb GIUAHUE CONPOMUBTIECHUA 4 Ha moku semsell cxembl

R1 R2 R3

(Rﬁ
(n)

Rs Re

E=124 uB R,=80m;R,=800m

2.B yenu onpedenums 6ce moxu, npu




Kong
WHAWKATOpPA

I/IHI[I/IKaTOp JOCTHKCHUA KOMIICTCHIIMH

OneHoyHbIe CpeaCcTBa

R,=R,=R,=400m.R,=100m. R, =R, =20 Oxn

3. B momenm B8peMEeHU t=0 MCHOBEHHO€E 3HaAYeHue CtuCOl/laaﬂbHOZO HANPANCEeHUs

U(O): —50B . B momenm epemenu t;=T/6 , 20e T — nepuoo ymuxyuu,
Hanpsicenue docmuzaem OMpUYAMenIbHo20 Maxcumyma. Onpedeiums 3aKOH
u(a)t)
U3MEHEHUs. HANPSIICEHUsL U NOCIPOUMb 2PAGhUK .
4. K yenu, wuzobpadicennoti Ha  puc. 4, NPUIoNCeHO  HANpAdICEHUe,
u,, = 100sin(wt +90°) B w=1001/c  L=017u
R=100m C=500 ux®

(ﬁ&? MeDIC()y B6XOOHBIM U BIXOOHBIM HanpsdcenusImMu, 6X00H0€e conpomuejieHue u mok.

Iapamempor  yenu:

Ugw /U
. Onpedenumv omuouwienue —~ 60X U , yeon cogued
locmpoumb 8eKMOPHYIO OUASPAMMY HANPAHCEHU U MOKA

5. B yenu uzo00pasjicennol Ha pucynKe oeticmeayem UCMOYHUK CUHYCOUOATbHO20

moxa. Beipazumu xomniexcusie kod3pduyuenmot nepedauu no moxy G11(j @)

U G21(j@)

ona pacuema moxos |, (j@w) ul,(jw).

Ilepeuens nabopamopnvix pabom:

1. Ilpasuna mexuuxu 6ezonacnocmu 8 rabopamopuu TOD. [lpasuna evinonnenus,
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WHAWKATOpPA

I/IHI[I/IKaTOp JOCTHKCHUA KOMIICTCHIIMH

OneHoyHbIe CpeaCcTBa

agrwn

oopmnenusi u coauu rabopamopuvix pabom. Onpedenenue napamempos
UCMOYHUKO8 NOCMOSHHO20 MOKA U AKINUGHBIX CONPOMUGILEHUT] CMEHOd.
CoomHuowienus 6 IUHEUHbIX INEKMPULECKUX YENsIX NOCMOSHHO20 MOKd.
Hccnedosanue CrodicHbIX dIAEKMPUHECKUX yenet noCmosHHo20 MokKd.
Hccenedosanue napamempos peakmuehsix 21eMeHmos.
Hccnedosanue nunetinblx s1eKkmpuieckux yenei 00Hopasno2o CunycoudanbHo20
moka.

Ilepeuens pacuemno-zpaguueckux pavom

PI'PNe 1. Hccredosanue snexmpuueckux yenei nOCMOosHHO20 MOKA.

PI'PNe 2. Hccneoosanue anekmpuieckux yenei CUHyCOUOaIbHO20 moKa ¢
OOHUM UCHOYHUKOM NUMAHUS

OIIK-1.2:

Vicnionp3yeT 3HaHus (HGU3NKHA U MATEMATUKH TIPU PEIICHUN
[IPAKTUYECKUX 3a1a4

9.

Ilepeuens 6onpocoe 0na nPOMEHCYMOUYHOU ammecmayuu
(?K3amena):

Pasnoscenue nepuoouueckux HeCUHycoOUOAIbHbIX HANPAXCEHUL U MOKO8 8 PO
D@ypove. Ceolicmea nepuooutecKux Kpugbix, 001adaroumux cummempuetl.
Pacuem nuneiinvix yenet npu HeCUHYCOUOATbHBIX 8030€LUCNEUSX.

Pesonancnvie pexcumul 6 snekmpuueckux yensax npu HeCUHYCOUOANbHBIX MOKAX.
Dnexmpuyeckue uibmpul.

TIpununsl 603HUKHOBEHUA NEPEXOOHBIX NPOYECCO8 8 INEKMPUYECKUX YeNsX.
3axonwr KomMmymayuu.

Yemanosuswuecs (npunyscoenuvie) u c600600nble COCMABAAIOUWUE MOKOE U
HAanpsdjceHull  npu pacueme NepexoOHbX NPoOYeccos.

Pacuem nepexoonvix npoyeccos 6 anekmpuyeckux yensix ¢ OOHUM peaxKmugHvim
NEMEHMOM.

IlocnedosamenvHocmv  pacuema nepexoOHbIX HPOYECCO8 8 INeKMPUHeCKUX|
yensax Kiaccuyeckum MenmoooMm.

Pacuem  nepexooHvix npoyecco8  KIACCUHECKUM  MemoOOM C  O08YMs
DPeaxkmugHbvimu dnemeHmamuy. Buo co000nbIx cocmasnarowux npu pasiuiHblx
KOPHAX XAPAKMePUCMU4ecko20 ypaeHeHus.

Opueunanvl u uzoopasicenus pynkyuil. IKeusaienmHvle ONepamopHvle CXembl.

10. Oxeusanenmuvie onepamopuvie cxemvl. OnepamopHvie YpaeHeHusi u Ux
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OneHoyHbIe CpeaCcTBa

11.
12.

13.

14.

15.
16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

pewenue. Cocmasnenue onepamophvix peuteHuil.

3axonvr Oma u Kupxeogpa 6 onepamopnoti ghopme.

TocnedosamenvHocmy pacuema nepexoOHbIX NPOYECcco8 ONEePaAmopPHbIM
MEmOOOM.

Iocnedosamenviocms — pacuema NepexoOHvIX NPOYECCo8  ONEPamopHbIM

memodom. IIpeobpaszosanus Jlannaca. Ilepexood om uzobpasicenuil K opueunany.
Teopema paznooicenus.

Onpedenenue peakyuu yenu Ha npoussoabhoe gozoeticmsue. Mnmezpan
[oamens.

Pacuem nenunetinblx pe3ucmugnvix yeneil npyu NOCMOAHHOM MOKe.

Henuneiinvie  snemenmuvl  snekmpuueckux  yeneu. Mx  ceoiicmea U
xapakmepucmuxu. Huepyuonnsie u be3uHepyuoHHble d1eMeHMbl.
TI'pagpoananumuueckue memoosvi pacuema HeNUHEUHbIX Yenell NOCMOAHHOZ0
moka.

Pacuem macnummvl yeneti npu nocmosnnom moxe. Ilpsmas u obpamuas 3a0ayu.
VYpaenenus, eexmopuvie oOuacpammel u cxemvl 3amewjeHus KAMYWKU |
geppomaznumnbiM - cepoeyHUKOM U mpanchopmamopa.

Businue kpueoti namacnuuusanust Ha Qopmy Kpuewblx HanpsiCeHus u moxda,
MASHUMHO20 NOMOKA.

Henenue Geppopesonanca npu NapaiiebHOM —COeOUHEeHUU KAmywKu |
cepOeyHUKOM U KOHOeHCamopa.

Pacuem macnummvix yenett npu nocmosaunom moke. 3axonvt Oma u Kupxeogha
07151 MASHUMHBIX Yenell.

AHenenue gpeppopezonanca npu nociedos8amenbHOM COeOUHeHUU KamywKu ¢
CepOeUHUKOM U KOHOEHCAmopa.

Ipeobpaszosanue @ypove u e2o ceoticmea. Cnekmpol HenepuUoOOUYecKux QyHKyuil.
Knaccughuxayus cxemvl 6xnioueHuss MHO2ONOMOCHUKOB.

OcnosHble  ypasHeHusi U NepeuuHbvle  nNApamempvl  HeagmMOHOMHBIX
MHO20NOIIOCHUKOB.

Cxembl  COCOUHEHUsT  INEMEHMAPHbIX — YemblpeXnomocHukos.  Ilepguunvie
napamempul COCMAGHBIX YeMbIPEXNOIIOCHUKOS.

Dnexmpuueckue urompel HudcHux yacmom. Pacuem gpunobmpos no 3adannvim|

napamvempam.
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I/IHI[I/IKaTOp JOCTHKCHUA KOMIICTCHIIMH

OneHoyHbIe CpeaCcTBa

29. Peanusayus 6b1COKOUACTMOMHBIX PUILINPOS.

30. Ocobennocmu u nasnaueHue akmueHvix urempos. Kiaccugurxayus axmugHslx
¢unompos.

31. Memoowl onpedenenusi NEPEUUHLIX — RAPAMEMPOS — YEMbIPEXNONIOCHUKOS.
Z-napamempei.

32. Knaccughuxayusi yacmommulx s1eKmpuieckux Quibmpos.

33. Xapaxmepucmuueckoe conpomugienue noCmosaHHas nepedayu CUMMEempUiHO20
YemblPeXnoMOCHUKA.

34. Xapaxmepucmuueckue conpomusnenus U NOCMOaHHAs nepeoaiu
HeCUMMEMPUYHO20 YeMbIPeXNONIOCHUKA.

35. Memoowl onpedenenus nepeuyHbIX NAPamMempos 4YemvlpexnomOCHUKOS.
A-napamempul.

Ilpumepnsle npaxkmuueckue 3a0anus 011 RPOMENCYMOUHOU
ammecmayuu (IK3AMEHA):

X r)
1,/{1s1 onpedenenus HeuzgeCmHbIX Napamempo8 KamyuKu ( *) ee coeOununu

R=2 xOm
1n0C1e0068aMENLHO C PE3UCTNOPOM, CONPOMUBTEHUE KOMOPO2O (puc. 15)
U,=45B U,=20B U3=30B 0
, , . Onpedenumu

napamempul kamywixu U u X . Ilocmpoums 6eKmopHyio Ouazpammy HanpasceHuil
1 moxa.

U USMEPUTIU HANDAIICEHUS:

2.B yexe ycmanoenensi c8apouHvle mpaHchopmamopsi, anekmpuydecKkue osueamen
u HacpeeamenvHule neyu. Iloznowaemas MOWHOCMb. CEAPOUHBIMU

P; =16 kBm npu cos ) = P, =12kBm

05 4
, 0gueamenamu
P; =7 kBm npu €05 p3=1

mparcgopmamopamu
cos¢@, =038

npu , HAZPEeBAMENbHLIMU NeYamu
Onpedenums K03puyuenm mowHocmu écel Hazpysku yexa. Kaxosa oonocna 6vimo
WMOWHOCMb KOHOEHCAmopos, KOMopble HYIHCHO NOOKIIOUUMb NAPALLEIbHO K

ycmanoskam yexa, umobvl kKodhpuyuenm mowHocmu nacpysku cma paguvim 0,852,
\Eciu 00 noOKIoueHuss KOHOeHCAmopos8 MoK 8 Po8ooax, NUMawux yex, Obll paseH|

1,=604

, KAKUM OH oKascemcs nocie NOOKIIOYCHUSL K‘OH()@HCCZI’HOPO@?

3.Hapamempor yenu (puc. 45): E=100B ; L=1/n ; R, =2000m
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R, =500m : R, =1000m ; R, =5000m - C= 10MKD - Hyiimu saxons:
(1) , i(t) uc(t) npuy

USMEHEHUSl 60 6PEMEHU NOKOo6 U  Hanpsdcenus

PA3MbBIKAHUU 8bIKIOYAmMeEI B .

Ri E ° i(l

i i ) []m e} ==C

4.B cxeme npoucxodum 3ambikanue svikatouamens. Haimu mox I U Hanpsacerue|

Ha emxocmu Ue 6 0eyx cayuasx: 1) napamempwvr cxemol: R=800m ,

L=050 C=122uKD . 3) yapavempui cxenm: R=2000m L=02In
C=200D 7y uemoumuca J(1)=25IN(250t +90°)A

D ke

5. Cepdeunux cocmasnen uz 100 nucmos 2.1ekmpomexHu4ecKol Cmanu
moawunou 0,5 mm. @opma u pazmepvi cepoeyHUKa YKA3amubl HA PUCYHKE 8 MM.

Onpederums macnumuwiii nomox 6 cepoeunuxe, ecau MJC pasua 1000 A.




Kong

Nuaaukatop JOCTHXEHUS KOMIIETEHIINHT OrneHOYHBIE CPEICTBA
HHAUKATOpa

50 350

H,A/em

250

Ilepeuens nabopamopnvix pabom:
Hccnedosanue mpexgpasnvix yenetl npu coeOUHeHUU NPUEMHUKOE IHEP2UU
Mpey2obHUKOM.
Hccnedosanue naccusHvix uemvlpexnoatoCHUKOS.
Hccredosanue nuneiinvix yenel HeCuHycoudaIbHO20 MoKda.
Hccredosanue nepexoOnsix npoyeccog 6 TuHeuHbIX Yensx.
Hccnedosanue nenunetinoi yenu nocmosiHHo20 mokd.

=

agrwn

Ilepeuens pacuemno-zpagpuueckux pavom

1. PI'PNe3.Pacuem u ananus nepexoonvix npoyeccos.

6) HOpﬂ)IOK NMPOBECACHUSA l'[pOMe)Ky'TO‘lHOi/i aTTeCTalui, NoKa3aTe/Iim U KPpUTEPUU OLICHUBAHUSA

HpOMe)KYTO‘IHaH arrecraguvsd 1o JUCHUIIJINHE ((TeopeTI/ILIeCKI/IG OCHOBBI 2JICKTPOTCXHUKHY BKIIIOYACT TCOPCTUUCCKUEC BOIIPOCHI, IMMO3BOJJIAIOIINEC OLICHUTDH
YPOBEHL YCBOCHUA 06y'-IaIOH_[I/IMHC$[ 3HaHPII>'I, " MPAKTUYCCKUE 3aJIaHUs, BBIABIAIONIUE CTCIICHD C(bOpMI/IpOBaHHOCTI/I yMeHI/II\/’I u BHa}IeHHﬁ, IMPOBOAUTCA B
dbopme sK3aMeHa.



DK3aMeH M0 AUCHUIIMHE TPOBOJUTCS B YCTHOU (hopMe O SK3aMEHAIIMOHHBIM OMiieTaM, Kax /bl U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOMpPOCca U
OJIHO MPAKTUYECKOE 3aJlaHuE.

Iloxazarenu u KPUTCPHUHU ONCHUBAHHUA IK3aMeEHA:

— Ha OLICHKY «OTJIHYHOY (5 6aiI0B) — 00yYaronuiicss 1EMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CHUCTeMAaTHYeCcKoe U Ty00oKoe 3HaHHe y4eOHOro MaTepuasa, CBOOOIHO BBIMIOJIHAET IPAKTHUECKUE 3aJaHusl, CBOOOTHO ONEpUPYET 3HAHUSMU, YMEHUSIMH,
MPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «X0po1uoy (4 6aia) — o0yJaromuiicsi IeMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOIYCKAIOTCS He3HAYUTENbHbBIE ONIMOKH, HETOYHOCTH, 3aTPYAHEHHUS IIPH AaHATTUTHUYECKUX OIepalusX, IepeHoCce 3HAHUN U YMEHHI Ha HOBBIE,
HECTaHIapTHBIC CUTYaI1H.

— Ha OIICHKY «yJA0BJIETBOPUTEIbHO» (3 Oaia) — o0yJyarouuiicss 1IeMOHCTPUPYET MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUN: B XO/Ie
KOHTPOJIBbHBIX MEPONIPUSATHI TOMYCKAIOTCS OMHUOKH, TPOSBIISIETCS OTCYTCTBUE OTIENbHBIX 3HAHUN, YMEHHM, HABBIKOB, 00YJaIOIIMICS UCTIBITHIBACT
3HAYUTENbHBIC 3aTPYIHEHUS IPU ONIEPUPOBAHNUY 3HAHUSMU U YMEHUSIMU TIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OIICHKY «HEeYy/10BJIeTBOPHUTEIbLHOY (2 Oana) — oOydaromuiicss AeMOHCTpUpYeT 3HaHus He Oosiee 20% TeopeTHuecKkoro Marepuana, A0MmycKaeT
CYILIECTBEHHBIE OLITMOKHU, HE MOXKET MTOKa3aTh UHTEIUIEKTYyalIbHbIe HABBIKU PEIICHUSI IPOCTHIX 3a/1a4.



