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Pa6ouas nporpamma cocrapieHa Ha ocHoBe PI'OC BO - GakanaBpuar 1o HarpaslIeHHIO
noarotoBk# 13.03.02 DnexTposHepreTHka U 3eKTpoTeXHuKa (nprkas MunoGpaayku Poccun ot
28.02.2018 r. Ne 144)

PaGowas mporpamma paccMoTpeHa W ofoOpeHa Ha  3aceiaHud  Kadeapsl
DneKTpocHabKeHHs TPOMBIILICHHBIX IPeANPHATHIA

10.02.2021, mpoTokon Ne 4 %/
3as. kadempoit 7 - I'.IT. Kopaunos

Pa6ouyas nporpamma o06pena Metoaugeckoit komuccueit UDuAC
03.03.2021 r. mpoTokon Ne 5

ITpencenarens %&f ' B.P. Xpamiux
7

CornacoBaHo:
3aB. kadenpoii ABTOMaTH3UPOBAHHOTO JIEKTPOIPUBO/IA A MEXATPOH
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Pa6oyast nporpamma cocraBiieHa: j %
npodeccop kadenpsi I, a1-p TexH. HAyK // . 4"‘/ / B.P.Xpammmu
PenenseHnt:
Hawanpnuk ornenenus snexrponpuBoma I[3TJI TTAO MMK , kaHa. TexH. Hayk
— AJ0.YOmun
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JImer akTyaanzannn padodcii nporpaMmMer

[IporpamMma nepecMoTpeHa, obeysiena v ogodpena ans peannzanun B 2021 - 2022 yyebnom
rofy ua sacejanuu kageaps DNeKTpocHaADKEHH POMENIIEHHEIX NPe/IPHATHH

i
ITporokon or lmﬁ D
3an. xadenpoi el I".11. Kopuunos

[Tporpamma nepecMoTpena, odcyrena u ogodpena s pea,luﬁalmu B 2022 - 2023 yuebnom
ToaYy Ha 3acefanii I(El'llJE,E[pH 3J]EE'I]JUCHEEEH{EHHSI MPOMEBIITTIIEHHRIX rrpﬁmnpnmi‘r

IlpoTokom or 20 o Ne
3an. kadepoii S I".T1. Kopunnon

ITporpamma nepecmorpena, obeyriena u onobpena i peannsanmy B 2024 - 2025 yuebnom
roiy Ha acenaduy kadenpsl DnexrpocHalmeHus IPOMBIILICHHBIX IPCIIPHATHI

[lporokon o 20 . Ne
3an. kadeapoit I".I1. Kopuumon

[Iporpamma nepecmorpena, obcynena u ogobpena jua peammsamin B 2025 - 2026 yuedbuom
rojy 1a sacejanmin kadeapor SnexrpocHabacenns MPOMBILUIEHHBIX TPEANpHATHT
20 1. N

UL Kopaunos

Iporokon or N
3an. kadenpoit



1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Kypc "Teopermueckue ocHOBBI dnekrpoTexHuku" (TOD) sBasercs 06azoBoi
o0mienpodeccuoHaTbHON JUCLHUTIMHON HaIlpaBJICHUs "OneKkTposHepreTuKa u
anekTpoTexHuka". 1lenpio NUCHUIUIMHBI SBJISETCS TeopeTUdYeckass U MpaKTHYecKas MOATOTOBKA
OakanaBpoB B 00JIACTH AJIEKTPOMArHUTHBIX SBJICHUN, METOJOB aHAJM3a U pacyeTa JIMHEHHBIX U
HEJIMHEWHBIX 3JIEKTPUYECKHUX IIeTei, OCHOB 3KCIEPUMEHTAIbHBIX METOJOB, MPUMEHSIEMbIX B
00J1aCTH AIIEKTPOTEXHUKH U AIEKTPOHUKH.

B kypce TOD u3zyuaroTcss OCHOBHBIE NOJIOKEHUSI M 3aKOHBI TEOPUU DJIEKTPUUYECKHUX U
AIIEKTPOHHBIX IIeTIel, MarHUTHBIX IIETeH, JJIEKTPOMAarHUTHOTO Tmojs. l3ydeHuwe naHHBIX
pa3zesioB MO3BOJISIET pelIaTh 3JIEKTPOTEXHUYECKHE 3aladyd M OOBSCHATH Pa3HOOOpas3HbIe
3IIEKTPOMArHUTHBIE SBJICHUS B DJICKTPOTEXHUYECKHUX U 3JICKTPOHHBIX YCTPOHCTBAX.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Hucuunnuna TeopeTnyeckue OCHOBBI 3JEKTPOTEXHUKH BXOAHUT B 00s3aTENIbYIO YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBbI.

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

®usuka

Nudopmaruka

Marematuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

DneKTpUUecKrue U3MEpeHus

DNEeKTPUYECKUE MAIITUHBI

Teopus anexkTponpuBoaa

DNeKTpOIHEPreTHKA

DNEeKTPUUYECKHI TPUBOJ]

DNEKTPUUECKUE U DJIEKTPOHHBIE alllapaThl

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHus JguCHMIUIMHBL  (Monynsi) «TeopeTmyeckue  OCHOBBI
AIIEKTPOTEXHUKUY 00YyUaOLINICs T0JKEeH 00J1a1aTh CIeTyOIMMHA KOMIIETCHIIUAMMU:

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

OIIK-4 CriocoOeH HCI0JIb30BaTh MCTOAbI aHAJIN3a U MOJCIUPOBAHUSA SJICKTPUICCKUX Lenei u
OJICKTPUYCCKUX MallIMH

OIlK-4.1 Crnioco0eH oOlleHHMBaTh MapaMeTpbl HOPMAIbHBIX M aBAPUHHBIX PEKUMOB
EKTPUYECKUX LIETIeW U MallMH C MCIOJIb30BAaHHMEM METOAOB aHaIW3a U
MOJIETUPOBaHUS

OIlK-4.2 Pa3pabarbiBaeT MeponpusaTus MO YIY4IICHHWIO [IOKazaTejlel KauecTBa

pa6OTBI OJICKTPHUYCCKUX LeNel 1 MallliH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 215,9 akan. yacos:
—aynuropHas — 210 akan. 9acos;

— BHeayuTopHas — 5,9 akaj. yacoB

— camocrosTenbHas padbora — 108,4 akan. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTaluy - 3a4ET C OLEHKOM, 3K3aMEH

IIOCTOAHHOTO
TOKa»

AynutopHast 3 =
o | xonuTakTHas pabora E QE dopma TEKyIEro
Paszen/ Tema % (B axaz. yacax) E > Bun 3 KOHTPOJIS Kon
N — 2 g o | camocTosTenbHOH yereBaeMocT 1 KOMITETEHIIHH
@) g & paboThI MIPOMEKYTOUHOH
Tex. mab. | mpakT. zZ aTTecTaluu
3aH. 3aH. | QO &
1.
Nzyuenue
1abopaToOpHBIX
cteHnoB. TexHuka
0e301acHOCTH.
IHopsnox
BBITTOJTHEHHUS
71a00paTOPHOTO
MpaKTHKyMa.
OTYEeTHOCTB.
Beimonnenne | 3amura rabopaTopHOit
nabopatopHoi pabotbiNel
paboTeiNel «Omnpenenenue
1.1 OcHOBHBIE HOHSTUS «Omnpenenenue napaMeTpoB OIK-4.1
u 3aKOHBI teopun| 3 | 4 221 4 5 TapaMeTpoB HUCTOYHUKOB OIK- 4' 2’
QJICKTPUICCKUX LCTICHU HUCTOYHHUKOB IIOCTOSAHHOI'O TOKa U
MOCTOSIHHOTO TOKa AKTHBHBIX
1 aKTUBHBIX COHpOTI/IBJ'ICHI/lﬁ
CONPOTHUBIICHUH CTeHIa»
CTEHZa»
Pemenue 3amau
«Pacyer
(usnyueckux
HapaMeTpoB
MEKTPUUECKUX
nenen




1.2 Amnanus
[MOCTOSIHHOT'O TOKa

nernei

6/41

15

Brimonaenne
nabopaTtopHOi
paboTbl Ne2.
CoOTHOIIIEHUS B
JIMHEMHBIX
SJIEKTPUIECKUX
LIETIIX
IOCTOSIHHOTO
TOoKa. Pemenue
3a7a4. MeToanl
pacuera
JIMHEHHBIX
INEKTPUYECKUX
nere (Ha
IpUMeEpe Lenen
IMOCTOSIHHOT'O
TOKA).
IloaroroBka K
KOJIJIOKBUYMY Ne
1. Pacuer neneit
ITOCTOSTHHOTO
TOKa.

Bremonnenue PI'P

Nel. Ananu3
Lerneun
IMOCTOSIHHOT'O
TOKa.

3amuTa 1abopaTopHOil
padoTer Ne2.
COOTHOIIICHHS B
JIMHEHHEIX
AJIEKTPUYECKUX LETISIX
MOCTOSTHHOTO TOKA.
Komnoksuym Ne 1.
Pacuer ueneit
IIOCTOSTHHOTO TOKA.
3amura PI'P Nel.
Amnanus neneu
MOCTOSIHHOTO TOKa.

OIIK-4.1,
OIIK-4.2




Brinonnenue

IlogroroBka k
KOJUIOKBUYMY Ne

3.

n1abopaTopHO’
paboThINe4
«HccnenoBanne
(busnueckux
rapameTpoB
KOHJICHCATOPOB H
KaTYIIEK»
Brinonnenue
nabopaTopHO’
padoTeINeS
«HccrnenoBanne
(busnueckux 3amura 1ab0paTopHOi
CBOICTB paboTbINe4
MEKTPHIECKUX «HccnenoBanne
nenen ¢bu3nyeckux
oHO(a3HOTO apaMeTpoB
CHUHYCOUJIAJIBHOTO KOHJICHCATOPOB U
TOKa» KaTyIIeK»
Pemenue 3anau | 3amuTa 1abopaTopHOil
«AHanu3 paboThINeS
JUHEWHBIX Henei «HccnenoBanmne
npu (DUBHUYECKUX CBOWCTB
CHUHYCOUJIAIBHBIX | AJIEKTPUYECKUX LeTnen
BO3/ICHCTBHSX, o1HO(a3HOTO
1.3 Ananu3 nemedt mpu BEKTOPHBIC U CHUHYCOUJIAJIBHOTO OTIK-4.1
CHUHYCOUJAIBHBIX 12/61 10 20 |romorpaduueckue TOKa» OIK- 4' 2’
BO3/ICHCTBHSX. JUarpaMMbly. | 3amura 1abopaTopHOi '
Beinonnenue paboTbINeS
nabopaTopHOH «HccnenoBanne
paboTbINeG YaCTOTHBIX CBOICTB
«HccnenoBanue | SIEKTPUUYECKON TN
YaCTOTHBIX CHUHYCOUJIAJIBHOTO
CBOICTB TOKa».
JNEKTPUIECKOM Komnoxkeuym Ne2
enu «lernn mepeMeHHOTO
CHUHYCOUJIAIBHOTO TOKa»

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

PEXHUMBI B TOKa.
MEKTPHIECKUX
HETISX)).
[ToaroroBka k
KOJUIOKBUYMY Ne 2
«ernn
NEPEMEHHOTO
TOKa
Brinonnenue PI'P
Ne2. Anamus
nenei
CHHYCOUIATEHOTO
TOKa.
Beimonnenne
nabopaTopHOM
paboThr Ne§.9.
HccnenosBanue .
TpexasHbIX 3amura 1abopaTopHOi
i paboTsr Ne§,9.
1.4 Tpexdazusle nenu 12/104 | 10 20 | Pemienue 3amau. Hcenenosanue . OMR-4.1,
Pacuer Tpexda3HbIX Lenen. OIIK-4.2
Kommoxsuym Ne3
TpexdasHbIX
. « TpexdasHsle 1enu »
LeTneH.




Brimonaenne

[loaroroska k
KOJUTOKBUYMY No5
«YeTpIpexnontocH

UKI.

nabopaTtopHoi
paboTsl Nell.
HUccnenoBanue
JMUHEHHOH neny | 3ammra J1abopaTOpHOit
HECHHYCOHJIAEHO paboter Nell.
ro Uccnenosanue
15 Anamus uened mpu TIEPUOTUUECKOTO JTMHEHHOH 11enu
BO3/ICHCTBUH  CUTHAJIOB TOKa. HECHHYCOHUJAILHOTO
N OIIK-4.1,
MPOU3BOJBHON  (OPMBI. 4/3,21 6 10,1 |Pemenue 3aa4 1o | NEPHOAMIECKOTO TOKA. OTIK-4.2
ChexTpanbHbIl  MeTOJ TEME. Komnoxsuym Ned4 no '
aHaju3a Leneu. IlonroroBka k| reme «JIuHelHble nenn
KoJIoKkBUYMY Ned | ¢ meproIuuecKumMu
110 TeMe HECHHYCOMIAIbHBIMU
«JIuHelHbIE 1IEIH TOKaMu».
c
MEPUOTUYECKUMHU
HECHHYCOHAJIbH
BIMH TOKaMID».
Brinonnenne
nabopaTopHO
pabotst Nel0
«HccaenoBanue
MIACCUBHBIX
YeTBIPEXIOTIOCHH | 3ammuTa rabopaTopHOM
KOB» paboter Nel0
16 OcHOBBl TeopHuu Pemenue 3agau «Hccnenosanue OIK-4.1
Y4ETBIPEXIIOIIOCHUKOB, 10/581 | 10 5 «Pacyer MACCUBHBIX OIK- 4' 2’
GuIBTPOB. TIePBUYHBIX YETBIPEXIIOTIOCHUKOBY '
TapaMeTpoB Kommoxsuym Ne5
YEThIPEXOIIOCHU |« YeThIPEXITOIIOCHUKI.
KOB»




1.7 Meroasl aHanM3a
MEPEXO/IHBIX TPOIIECCOB
B JIMHEHHBIX IEMIX C
COCPEIOTOYCHHBIMU
napamMeTpamu.

12

12/41

12/61

16,6

Pemrenue 3amau
«Knmaccnueckuii
METOJI pacyera
TIePEXOTHBIX
IIPOLIECCOBY.
Pemrenue 3amau
«OmnepaTopHbIit
METOJI pacyera
TIePEXOTHBIX
IIPOLIECCOBY.
Brinonnenue
nabopaTopHO’
paboTeiNel2
«HccnenoBanne
TIePEXOTHBIX
MIPOIIECCOB B
JIMHEHHBIX
INEKTPUYECKUX
LIETISX.
Pemenue 3agau
«Pacuert
NEePEXOTHBIX
TIPOLIECCOB C
ITOMOIIIBIO
WHTETpaa
Jroamerns.
IToaroroBka x
KOJUIOKBUYMY Ne6
«Ilepexonnnie
MPOIIECCHD).
Brimonnenue PI'P
Ne3
«HccaenoBanue
NEePEXOTHBIX
MPOIIECCOB B
JIMHEMHBIX
INEKTPUYECKUX
LIETISAX.

3amura 1ab0paTopHOi
paboTbiNe]12
«HccrnenoBanue
MIEPEXOIHBIX
TIPOLIECCOB B JINHEHHBIX
INEKTPUYECKUX LIETISIX»
Komnokeuym Ne 6
«Ilepexonnsie
IPOLECCHIY.
3amura PT'P Ne3
«HccnenoBanmne
MEPEXOIHBIX
MIPOLIECCOB B JINHEWHBIX
JNEKTPUIECKUX
LETIIX».

OIIK-4.1,
OIIK-4.2




Brinonnenue
n1abopaTopHO’
pabotsr Nel3
«HccnenoBanne
HEJIMHEHHBIX
nenei
IMOCTOSIHHOT'O
TOKay.
Pemenue 3amau
«Pacuer
PEe3UCTUBHBIX
HEJIUHEHHBIX
neneii»; «Pacuer
MAarHUTHBIX Lenei

3amura 1a60paTopHOi
pabotsr Nel3
«HccnenoBanue
HEJIUHEHHBIX IeTeh

ITOCTOSTHHOTO IIOCTOSTHHOTO TOKa.
1.8 Anaimm3 u pacuer ToKa»; «Pacuer Komnoxsuym Ne7
. . OIIK-4.1,
HEJTMHEHHBIX u 14 12/81 12 16,7 HEIUHEHHBIX «Pacuet pe3ucTUBHBIX OITK-4.2
MAarHUTHBIX [EMEH. neneu npu HEJTUHEHHBIX LIETEH».
nepeMeHHOM | 3amura 1abopaTopHOR
BO3CHCTBHI. paboteiNe14
IToaroroBka k «HccnenoBanue
KOJUTOKBUYMY Ne7 | KaTyIIKu cO CTaIlbHBIM
«Pacuet CEpACYHUKOMY.
PE3UCTUBHBIX
HEJIMHEHHBIX
nenemn».
BrinonHenue
nabopaTopHO
pabotsiNel4
«HccnenoBanne
KaTyIIKH CO
CTaIbHBIM
CEpACYHUKOMY.
OIIK-4.1,
1.9 Dk3amen OI1K-4.2
Hroro no pazaeny 70 | 70/431 | 70/61 108,44
Hroro 3a cemectp 34 134/17,81| 34/611 | 38,3 SK3aMeH
Hroro no aucnumnnuae 70 | 70/431 | 70/611 1108,4 3aHCT € OLICHKOM,

OK3aMCH




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 MaTepuall 3aKperisieTcs B X0€ J1a00paTOPHBIX 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 oGpamenus: 24.09.2020). —
Pexwum noctyma: iist aBTOpH3. IOJIH30BATENECH.

2.TeopeTndyeckre OCHOBBI DJIEKTPOTEXHUKU. HenuHelHble SIEKTpUUYECKUe IIeTu.
DJIeKTpOMarHuTHOE ToJie : yueoHoe mocooue / I'. Y. Arabekos, C. [I. 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 (nata obpamenus: 24.09.2020). — Pexum moctyna: 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
SNIEKTPOHHO-OnOMmoreunass cucrema. — URL:  https://e.lanbook.com/book/89931 (mara
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 obOpamienus: 24.09.2020). — Pexum nocryma: is
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://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues
/1/1119496/1070.pdf&view=true (mara ob6pamenus: 16.09.2020). - MakpooObekT. - Tekct :
3JIEKTPOHHBIN. - CBeieHust 1ocTynHbI Takke Ha CD-ROM.

4.IleryxoBa, O. 1. Henuueiinbie 31eKTpUYECKUE U MarHUTHBIE 1iend. KOHCIEKT JieKIui !
yuebnoe mocobue / O. U. Ileryxosa, JI. B. 5I66apoBa ; MarHuTOropcKkuii roc. TEXHYCCKUH yH-T
um .I".M.HocoBa . Marautoropck :MI'TY um. I'"'I.Hocosa 2018. - 85 c. : w1, Tabia., CXeMBHI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524
695/3626.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpoobbekr. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-1096-6. - ImeeTcs medaTHBI aHAIIOT.

B) MeToanyeckune yKazaHus:

1. Xpammun, B.P. Onpenenenne napameTpoB HCTOUHUKOB IIOCTOSIHHOI'O TOKA M aKTUBHBIX
COINPOTHUBIIEHUH CTEH/A | METOJUYECKHE yKa3aHUs K jabopaTopHoil pabore Nel mo nucuuruinze
«Teopernyeckue  OCHOBBI  JJEKTPOTEXHUKM»  JUIsl  CTYJEHTOB  DJIEKTPOTEXHUYECKHX
cneuanbHoctedt / B.P. Xpammmn, O.W. IleryxoBa, E.A. Xpammunaa; MarHutoropckuii roc.
texuueckuid yH-T uM.I'.Ml.HocoBa. Maruutoropck : MITY wum. I''M.HocoBa, 2013.-20 c.
:ni.,rpad., cxemsl, Tad. -TekcT: HermocpeICTBEHHBIH.

2.I1lypsiruna, I'.B. MccnenoBanue TMHEUHBIX 2JEKTPUUECKUX LENEH NOCTOSTHHOTO TOKA:
METOJMYECKHE yKa3aHus K jJabopaTopHoit padore Ne2 o aucuurummae «TeopeTuueckiue OCHOBBI
ANEKTPOTEXHUKIY JUIS CTYICHTOB 3JIEKTpOoTeXHIYeCKuX crenuaipHocteil / [.B. Ilypsiruna, 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:
HEIOCPEICTBEHHBIMN.

3.Iypsiruna, I'.B. M3mepeHue napaMeTpoB pEaKTHBHBIX JIEMEHTOB W YIJIOB CJIBHMIa
MEXy HanpsOKEHUSIMH U TOKaMHU: METOJMYECKHE yKa3zaHus K jaboparopHoil pabore Ne4 mo
mucuumuinHe «TeopeTnyeckne OCHOBBI AMEKTPOTEXHUKHW» Ui CTYACHTOB 3JIEKTPOTEXHUYECKUX
cnetmanbHoctedt / [.B. llypeiruna, B.P. Xpammmn, E.A. Xpammuaa; ; MarHutoropckuii roc.
texuyeckuid yH-T uMm.I.M.HocoBa. Maruutoropck : MITY wum. I'M.Hocosa, 2014.-7 c.
:miL.,rpad., cxemsl, Tad. -TekcT: HemOCPeICTBEHHBIH.

4. $l66apoBa, JI.B. HMccnenoBanue IMHEHHBIX AIIEKTPUUYECKUX OAHO(A3HBIX Iemnen
CHUHYCOMIAJIbHOTO TOKAa: METOAMYECKHE yKa3zaHus K jaboparopHoil padore NeS mo nucuuruivHe
«TeopeTndeckue  OCHOBBI  JJEKTPOTEXHUKM»  JUIsl  CTYAEHTOB  DJIEKTPOTEXHUYECKHX
cnenuanpHocteir / 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, Ta0. -TEKCT: HeMOCPEACTBCHHBIH.

5.ypseiruna, I'.B. MccnenoBanue TpexdasHbIX Ienel Npu COeAMHEHHM HArpy3KH IO
CXeM€ «3Be3/la» . METOJMYECKHEe yKa3aHHs K JiabopaTopHoil pabore Ne8 mo nucuuruinze
«TeopeTnyeckue  OCHOBBI  JJEKTPOTEXHUKM»  JUISl  CTYIAEHTOB  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 Ienell Npu COeAMHEHHM HArpys3KH IO
CXEME€ «TPEYTOoJIbHUK»: METOJUYECKHE yKa3aHUs K jabopaTopHoil pabore Ne9 mo nucuumimze
«TeopeTndeckue  OCHOBBI  JJEKTPOTEXHUKM»  JUISI  CTYAEHTOB  AJIEKTPOTEXHHUYECKHX
cnermanbHoctedt / 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.
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7.IleryxoBa O.1, UccnenoBanue nacCUBHBIX YETBIPEXIIONIOCHUKOB: METOAUYECKHE YKA3aHUS K
nabopatopHoit pabore NelO mo mucumrummae «TeopeTHuueckre OCHOBBI AJICKTPOTEXHUKHWY IS
CTYZIEHTOB 3JeKTpoTexHuueckux crenuanbrocreit / O.U. Ileryxosa, I'.B. Illypeiruna, JI.B
S166apoBa,; Marautoropckuii roc. texudeckuii yH-T uM.I.JI.HocoBa. Maraurtoropck : MI'TY
um. .1.Hocosa, 2015.-10 c. : un.,rpad., cxemsl, Tad. -Tekcr:

HEMOCPEACTBEHHBIN.

8.5166apoBa, JI.B. HccnemoBanue JIMHEHHON LeNM HECHHYCOMJAIBHOIO TOKA:
METOMYECKHe yKazaHus K jabopatopHoii padore Nell nmo aucuunnune «TeopeTnyeckue OCHOBBI
AIIEKTPOTEXHUKWY JUIsl CTYICHTOB 3JICKTPOTEXHUUECKUX criernansHocteit / JI.B. S166aposa, B.P.
XpammuH, O.W. IleryxoBa; ; Marautoropckuii roc. texuueckud yH-T wum.I.M.Hocosga.
Marautoropck : MITY wmm. I''M.HocoBa, 2014.-10 c. :wmm.,rpad., cxemsl, Tab. -Tekcr:
HENOCPEICTBEHHBIH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne orosopa Cpok neiicTBUS TULIEH3UH

MS Windows 7
Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpovHO
Professional
7Zip CBOOOIHO PaCIpPOCTPaHIEMOE OECCPOYHO
NIMultiSim 1y 68 08 or 29.05.2008 Seccpouro
Education
FAR Manager CBOOOIHO PaCIIPOCTPaHIEMOE OEeCCPOUHO

IpodeccuonanbHbie 6a3bl JAHHBIX 1 HH()OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccblika

DOnekTpoHHas 0aza MEePUOTUYECKUX H3TaHUMA
East View Information Services, OO0 «MIBHUC»
HammonansHas
nHdopmMarMonHo-ananuthHyeckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)
Wudopmanmonnass cuctema - EnuHOoe OKHO
JIOCTYTIa K HH(GOPMAIIMOHHBIM pecypcam
OnexkTpoHHbIe pecypchl oubnuoreku MI'TY um.
I'.1. HocoBa
Poccuiickass T'ocynapctBeHHas — OubimoTeka.
Karanoru

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb?2/Default.asp

https://www.rsl.ru/ru/4readers/catalogues/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


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://www.rsl.ru/ru/4readers/catalogues/

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:

-nByXKaHabHBIN ocumniorpad GOS-620 ;

-mynsTUMeTp nudposoit APPA203,;

-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 caMOCTOSATENbHOM paboThl oOydaromuxcs aya. 343 IlepconanbHbie
kommbpioTepsl ¢ maketoMm MS Office, BeixogoM B MHTEpHET W AOCTYIOM B 3JCKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHHs W OPOPHIAKTHYECKOTO OOCIY)KMBaHHUS — y4eOHOTO
ob0opynoBanus aya. 356 Cremnaxu, ceidpl 1715 XpaHeHus: yaeOHOro 000py10BaHusI.

WNHcTpyMeHTHI 17151 peMOHTa J1Jab0paToOpHOIro 000PYA0BaHUS

[Tpunoxenue 1

Y4eOHO0-MeTOIHYECKOe 00ecTeueHHe CAaMOCTOATeILHOI PadoThI 00y4YAIOLINXCS

IIpumepnvie KONM0KEUYMBL RO MEMAM
Konnokeuym Nel dnexkmpuueckue yenu noCmoaAHHO20 moKa

R .
1. Ilpoananu3upoBaTh BIMSHUE PE3UCTOPA ° Ha TOKHU BETBEH cxemsl (puc. 1).

1

1]

Puc. 1

~
2. HpoaHaJ'II/BI/IpOBaTB BIMSHHE TOKA MCTOUHMKA TOKA ~ Ha TOKH BETBEH CXEMBI (pI/IC. 2)



E:
Ry J=var

Puc. 2
Konnokeuym Ne2 Inekmpuueckue yenu cuHycouodaibHo20 moka

1. Onpenenuth MOKazaHWsd NPUOOPOB M MOCTPOUTH BEKTOPHBIE AMArPaMMbI TOKOB U

Hanpsoxenmii  (puc. 1). Ilapamerpsr cxempr: X1 =100w = X;=300m = Ry =X5=200m

U = 200+/2 sin(wt + 7/2) B _

Puc. 1

2. V3BecTHa MaTpulia IEnH, OJIy4E€HHas 10 METOAY KOHTYPHBIX TOKOB
4+j4 -2+ 0
Z|=1-2+) 5+j -2.
0 -2 8

CocTaBuTh CXCMY LCIIHN U ONIPEACIINTL BEJIMUNHBL COHpOTI/IBJ'IeHI/Iﬁ BeTBefI, noJjiaras, 4To BETBU HE
CBA3aHbl MHAYKTHUBHO.

3. Onpenemuts U,,, Icy, I, €cma E=5B, o=10" ¢!, C, =10 ux®, Cy=5mx®d, R=100m,

L=2-10" uI'n. TIOCTPOUTH BEKTOPHYIO AUArPaMMy TOKOB U TONOTrpa(UUIeCcKyro AUarpaMmy
HarpsbkeHu# (puc. 3).

C R

At

QL L

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 |
o_rYM'L b
B .
L
C . . .
lICI lIAl lIBl
_—C)HL r
n
Puc. 2.17

Hano: r=aolL =1/aC=100mMm; 1, =wlL, =50Mm.

Haiitu TOoKH B (1)333)( IPpUECMHUKOB, COCAHMHCHHBIX 3BE3JI0M M TPECYIrOJIbHUKOM, a TaK¥XKE
AKTUBHYIO MOIIHOCTD L CIIH.

2. K cummerpuunomy Tpexdaznomy reneparopy ¢ dhazuoit 9JIC E =127 B u BHyTpeHHUM
conporuBienueM Z, =(0,3+ j0,9) Om uepe3 nunuto ¢ comporusieanem Z , = (0,5+ j1,0) Om
nojKIoYeHa cuMmmerpuynas Harpyska Z =(10+ J6) Om, coeaunenHas 3Be3foil (puc. 2.8).

Onpenenutb TOK B KaxIoi (ase, ¢azHoe M JHMHEHHOE HampsHKEHWs Ha Harpyske, MOIIHOCTb,
JIOCTABJIIEMYIO T€HEPAaTOPOM U pacxXoJyeMylo B Harpyske. IIoCTpOUTh BEKTOpHYIO AMarpammy
TOKOB M TONOrpapUuecKyro AMarpaMMmy Hanps>KeHUH.

Konnoxeuym Ne 4 Pacuem yeneit npu HeCUHYCOUOATbHBIX 6030€UCHGUAX
1.DnexkTpudeckuil pUIbTp JOJKEH OBITH 3arpa’kJaroIUM JUIsl IEPBOM TapMOHUKHU U HE

C0371aBaTh CONPOTUBIICHHUS [IJIsl €r0 CeAbMOI rapMOoHuKU. Onpenenutb UHAyKTUBHOCTH L1 1 L2
Karymiek, eciii eMKOcTh C=50Mk® u yacToTa OCHOBHOM rapMOHUKH 50011,

2.0HpeH€HI/ITB HeﬁCTBYIOIHHe 3HA4YCHUA TOKa U HaprDKeHI/Iﬁ Ha OTACIBHBIX YJaCTKax

3JIEKTPUYECKON Hen , ecn U=400+282sinwmt, ol =1/ oC =g Om, R=400m.

C L R

A




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

R=100 Om, x| =200 Om, X . =100 Om. IIpoBepuUTh COOTHOILIEHHE:

ApAy,y-AnA,=L

2. s uenu, n300paskeHHOM Ha PUCYHKE BBIPA3UTh KOMIUIEKCHYIO (DYHKIIHIO

nepenauu 1o HanpspkeHuio K(j @) yepes mapameTpsl 1emnu.

Konnoxkeuym Ne 6 Ananu3 nepexoonvix npoyeccos 6 TUHEUHbIX IJIeKMPUYECKUX UYEnAX

1. Inst uenu ompexaenuth 3HadeHue HampspkeHus U (0), ecmm: E=12B, R, =40wm,
R,=20m, Ry =60m, L=1mln, C=1uxd.

JORRE S

2. ]k mienw ompeAesUTh 3HAYCHUE YCTAHOBUBIIETOCS TOKa |

. 1
UCTOYHUKA 3a7aH0: U=U_sinat, R= ZE'

Cnp » €CIIM HAINPSDKCHHE

-

u R R




Konnokeuym Ne 7 Henuneiinvie yenu

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

W=1000, a marauTHas uHAYKIHUSA B=1

2. L Henb &)
T ’
U UH\L Eq 2
1
" JIAMITBI

,5 To.

TiB)

OrnpenenuTh TOK B LICTIH.

20 40 &0 E0

3. Uepe3 HENMHEWHBIH KOHIEHCATOpP TPOTEKAET TOK
XapakTepUCTHKa KOHJEHcaTopa BhIpaxkaeTcs (popMyioi U=q3. Onpenenuts HaNpsHKEHUE

Ha KOHJICHCATOpE.

MMUTACTCS TeHEePaTOPOM
CHHYCOMJIAJILHOTO
Hanpsokenus  U=120B wu
COCTOUT W3 JIMHEHHOM
uaayktuBHocTd X =50 Om
HaKaJIMBaHUS
(MHEpLIMOHHOTO H.3.).

i=1sin314t. Kynon-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  MapaMeTphbl

aeKTpuueckoit nenu (puc. 1.1), muTaronieiicss OT ceTr MOCTOSIHHOTO TOKa C HANPSHKEHUEM U,

4

R, B
R I I
* 1A 3

+CF — .*l— > A R
I, LR4

I, C

RG
—

I 6
5 D

R7
—

I

7

Puc. 1.1

. R
2. 3aMEHUTD TPEYTOJIbHUK, COCTOSLIUI C PE3UCTOPOB 3,
3. MeTo10M 5KBHUBAJIEHTHBIX IPE0Opa30BaHUN PACCUNTATh BXOJHOE COPOTUBIICHHUE LETH.

4. PaccuutaTh TOKU BETBEN.

5. OnpenenuTh NOKa3aHUs BOJbTMETPA U BaTTMETpA.
6. WccnenoBarh BIWSHUE BEIMYMHBI PE3UCTOpA, YKa3aHHOTO B crosdne 9 Tabn. 1.1, Ha

napaMeTpbl 5KBUBAJICHTHOM 3Be3/1bl M TOKU BeTBed. IlocTtpouts rpaduku

| = f(R)

, IPOAHAIN3UPOBATL UX, CACIIATH BHIBO/IBI.

R,

R o o
5 SKBHUBAJICHTHOMU 3BE30M.

R

6x 1

R,=f(R)

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

HCTOYHHKOM IMUTAHUSA

1. ITo 6a3e nanubIx (Tabn.1.1) A7 cBOero BapuaHTa ONpPEaeIUTh MapaMeTphbl

aNeKTpuIecKoit ienu (puc. 1.1), muTaromeii oT CeTH CHHYCOMIaTbHOTO TOKA C HAMPSKEHUEM U



v

N X R Xc
' 0 1 1 d d
a b ¢ Xca'L
I X ¢
k
R,
u R, il © U,
Xc, m X, |
AN
o
h h h

Puc. 1.1

2. OnpenenuTh KOMIIEKCHBIE COIPOTUBIICHUS BETBEH B alreOpanvecKoi v moka3aTeabHOM
dbopmax.

3. Paccunrtarh KOMIUIEKCHBIE CONTPOTUBIICHUS NapaienbHoro yuactka dh B anredbpandeckoi
U TIOKa3aTelIbHOH opmax.

4. OnpenenuTh KOMILIEKCHOE BXOIHOE COMTPOTUBJICHHE B alre0pandeckoi U mokazareabHon
dbopmax.

5. Paccunrarh BXOQHOU TOK L g anredpanvecKkoi U moka3aTesbHON popMax.

U, .
6. Paccuntarh HanpspkeHUE napasuiesibHoro yuactka dh P B ajreOpanyuecKou u
nokazaTesibHOU popmax.

PI'P Ne 3. Pacuer u aHaJIn3 nepexoHbIX MPOIECCOB.

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

Cxema 2

Puc.2.1

Cxema 3

Tpebyercsi:

1. CocTaBUTh XapakTEPUCTHYECKOE YPABHEHNE U HANTH €r0 KOPHH.

2. CocTaBUTh ypaBHEHHS IS paCUY€ETa MEPEXOIHBIX MPOLECCOB TOKA MHIYKTHBHOCTH
u. = f() , HaNPSDKEHNs KOHeHcaTopa ¢ — FO 4 ero
=Ry 00 " R, = 5R2,3ad_

I, = 1(t) , HaIlIpsDKEHUSI UHAYKTUBHOCTH

i = f(t) R,
TOKa A IBYX BapI/IaHTOB COHpOTI/IBJ'IeHI/ISI

3. Paccuurath NEPCXOAHLIC TPOLIECCHI U MOCTPOUTH HA OJHOM rpaq)mce 3aBUCHUMOCTH

iL = f(t), u = F( , Ue = F(t) " e = F(t) B OTHOCUTENBHBIX €IUHULAX I ABYX
R,

BApHUAHTOB COIMPOTHUBIICHUSA

4. I[TocTpouth HA OJTHOM TpaPUKe 3aBUCUMOCTH i = () , U= F(t) MPY BEILIECTBEHHBIX U

KOMIIJICKCHBIX KOPHAIX.

u.=f(t i.=f(t
[TocTpouTh Ha OTHOM TpaduKe 3aBUCUMOCTH € ® n ¢ ® IIPA BEIIECTBEHHBIX U
KOMITJIICKCHBIX KOpHHX.



IIpunoxenne 2

7. OneHOYHbBbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTALMHU

a) H.]IaHI/IpyeMble pe3yJabTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPpeACTBA JIA IIPOBCACHUA HpOMe)KyTO'lHOﬁ aTreCTallumn

Kon

WHJIHUKATopa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeCTBA

OIIK-4: Cnioco0eH uCcnoJib30BaTh METOAbI AHAJIM32 U MOJIEJTUPOBAHMS YJIEKTP

HYECKHX Henei n AICKTPUYECCKUX MAIIIHH

OIIK-4.1:

CriocoOeH OOCHUBATD IAPaMETPbl HOPMAJIbHBIX U aBapHﬁHBIX
PECIKUMOB DJICKTPUUCCKUX Lerel ¥ MallliH ¢ UCHOJIb30BaHUEM

MCTOJOB aHaJ/IM3a U MOACIIMPOBAHUA

no

10.

11.

Hepeueub meopemuiuecCKux 60onpocoeé K zauemy

DnekTpuyeckas Lielb U ee 31eMeHThl. Mieanu3npoBaHHbIe
MTACCUBHBIE AJIEMEHTBI U UX XapPaKTEPUCTUKH.

3akonbl Oma u Kupxroda.

KomnoHeHTHbIE U TOMIOJIOTHYECKUE YPABHEHUS
ANEKTPUYECKUX LIeNeH.

Pacuertsl anekTpruecKux Lenei ¢ OJHUM UCTOYHUKOM
METOJIOM SKBUBAJICHTHBIX MTPEOOPa30BaAHU.

MeTo1bl aHanM3a IEKTPUYECKOTO COCTOSTHUS
pa3BETBJIEHHBIX Leneld. MeTo1 KOHTYPHBIX TOKOB.
MerTo/1bl aHanIM3a IEKTPUUECKOTO COCTOSTHUS
Pa3BETBIICHHBIX Lieneld. MeTo Hal0KEHU.

Merto/1bl aHanIM3a IEKTPUUECKOTO COCTOSTHUS
Pa3BETBIIEHHBIX Lieneld. MeTo 1 y3710BbIX OTEHIUAIIOB.
dopMyia 1ByX y3JIOB.

XapaKTepUCTUKHU U CXEMbI 3aMEILIEHHUS] HCTOYHUKOB U
MIPUEMHUKOB JIEKTPUUYECKOM EIIH.

Bzaumnsie mpeobpazoBaHus 3Be3/1bl U TPEYTOJIbHUKA
CONPOTHUBIICHUM.

Tomnonoruueckue rpadbl SISKTPUUECKUX IIETICH.
Tononornyeckre MaTpUIIbL.

CBoiicTBa JIMHEUHBIX 3JIEKTPUUECKHUX LIETIEeH: PUHIIUTIBI
CyNEepro3uIMY, KOMIEHCAIIMN 1 B3aUMHOCTH.




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CriocoObI peICTaBICHHS ANEKTPHUECKUX BETHYNH
CHUHYCOUJANIBbHBIX (DYHKIMI: BpEMEHHBIE AUarpaMMBbl,
BEKTOpa, KOMIUIEKCHBIC YHCIIA.

CriocoOblI IpeICTaBIeHHsI IEKTPUUECKUX BETUUUH
CHUHYCOUIANBHBIX (PYHKIMI: BpEMEHHBIEC AUArPaMMBbl,
BEKTOpa, KOMIUIEKCHBIE YHCIIA.

OcobeHHOCTH aHaIM3a Pa3BETBICHHBIX U HEPA3BETBICHHBIX
Lenel Npyu CUHYCOUIaIbHBIX BO3JEHCTBUSAX. AKTUBHOE,
PEaKTUBHOE, IOJTHOE CONPOTHUBIICHHE IICTIN.

VYpaBHEHUs 3JIEKTPHUUECKOr0 PaBHOBECHSI LieneH
CHHYCOUIAIIBHOTO TOKA. 3alKCh ypaBHEHUHN B
nuddepeHIaIbHON U KOMILJIEKCHON (hopMax.

AKTHBHAs1, pEaKTHBHAS U TTOJIHASI MOIIIHOCTH B IIETISAX
HEPEMEHHOT0 TOKa.

Tpeyronbauk mouHocTel. Konebanus sHepruu MOIUTHOCTH.
CriocoOb1 oBbIIeHUs K03 (PUIIMEHTa MOIITHOCTH.
Pe3oHaHC TOKOB B LIETISIX IEPEMEHHOTO TOKA, YCIOBHS
BO3HUKHOBEHUS M €r0 MPAKTHUECKOE TPUMEHEHHE.
AKTHBHAs1, peakKTHUBHAs U MOJIHASI MOIIHOCTH B IIETIAX
nepeMeHHoro Toka. TpeyroasHuk MomrHocTel. Konebanus
SHEepruu MoHOCcTU. CriocoObl MOBBIIIEHUS KO3 PUIEeHTa
MOIITHOCTH.

Pe3oHaHC TOKOB B LIETISIX IEPEMEHHOTO TOKA, YCIOBHS
BO3HUKHOBEHUS M €r0 MPAKTHUECKOE TPUMEHEHHE.
WMHAYKTUBHO CBSI3aHHBIE 2JIEMEHTHl. DKBUBAJIEHTHAs 3aMEHa
WHIYKTUBHBIX CBsi3ell. JIMHEWHbIN TpaHchopMaTop.
Pe3onanc HanpspkeHUH B LENSIX NEPEMEHHOTO TOKa.
YacToTHBIEC XapaKTEPUCTUKN M PE30OHAHCHBIE KPUBBIC
MOCJIEI0BATENBHOTO KOJIe0aTeIbHOI0 KOHTYpA.
J1oO6pOoTHOCTH KOHTYDA.




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

23.

24,
25.

26.
217.
28.

29.

Pacder cuMMETpUYHBIX PeKUMOB TpeX(Pa3HBIX PEKIMOB
LEIEen.

Pacuer HeCUMMETPHUHBIX PEKUMOB TpeX(a3HBIX LIETEH.
[Tonyuyenue tpexdazupix DJIC. CummerpuuHas u
HecumMmeTpuyHast cucteMsl DJ1C.

[Tonyuyenue tpexdazupix DJIC. CummerpuuHas u
HecummeTpuyHas cucreMsl DJ1C.

MortHoCTh Tpex(a3HbIX LeTel U METObI €€ U3MEPEHUS.
Paznoxxenue nepuoanuecknx HECUHYCOUIATbHBIX
HarpsikeHud u TokoB B psig @ypobe. CBolcTBa
MIEPHOANICCKUX KPUBBIX, 00JIAJAIOIINX CUMMETPHUEH.
Pacuer IMHENHBIX LiENEN IPYU HECUHYCOUTAIIBHBIX
BO3JICHCTBUSIX.

IlpumepHnulit nepeuenv npakmuueckux 3a0aHul
1. OnpenenuTh TOKU B IIENH, TPUMEHSIS:

a) MpeoOpa3oBaHUE CXEMBI;

6) MCTOA  MPOMOPHUOHAJIBHBIX  BCJIWNYHUH (MCTO,I[

noaoous).

ConpotuBnenus ykazanbl B OMax.




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA
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2. OnpepennTb MOLLHOCTb, NoTpebasemyto conpoTMBieHMem R,
ecom E=120B, R=100m, X;=600m, X,=500m, X3=400m,
X;=500m . TlocTpoUTb  BEKTOPHYIO  AuMarpammy  TOKOB M
TonorpaduyecKkyto Anarpammy HanpaKeHUn.
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3. AnA cxembl Ha pUC. M3BECTHbl CcneaylolmMe MapameTpbl:
n=40m, %=30m, ,=50m, r,=30m, X =40m. JInHeiiHoe
HanpaxeHne 120 B. Hantn ¢asHble M AWHENHbIE TOKM CXEMbl U




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

NMOCTPOUTb BEKTOPHYIO AMarpammy gJ/1a Hee: a) B HOPMAJIbHOM PeXuMme,
6) npy 0bpbiBe NpoBoAa B pase bc TpeyronbHUKa HarpysKu.

A a
r
I3
X3 Xl
Cc ,L| b
B

Ilepeuens pacuemno-zpaguueckux pavom

=

HccnenoBanue 3JIeKTPUUYECKUX 1ieTIel TOCTOSHHOTO TOKA.
Uccnenosanue nenei CHHyCOMAAIBHOTO TOKA.
3. MHccnenoBanue TpexdazHbIX Leneil.

no

Ilepeuens nabopamopnvix pabom

1. TIpaBuna Texauku 6e3omacHocTH B tabopatopuu TOD.
[TpaBwiia BeITOTHEHHS, OOPMITCHUS M CJIa9d JTA0OPATOPHBIX
pabot. OnpeneneHne mapamMeTpoB HICTOYHUKOB IIOCTOSTHHOTO
TOKa ¥ aKTUBHBIX COMIPOTUBJICHHUH CTEHA.

2. COOTHOIICHUS B JIMHEHHBIX JJIEKTPUICCKHX IETISX




Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

WHJMKaTopa

IIOCTOSIHHOT'O TOKA.

3. HccnenoBanue CIIOXKHBIX AIEKTPUUYECKUX LIeTIeH
IIOCTOSIHHOT'O TOKA.

4. VccnenoBaHue mapaMeTpoOB PEaKTUBHBIX AJIEMEHTOB.

5. HccnenoBanue IMHEWHBIX IEKTPUUYECKUX LENel
01H0(a3HOTO CUHYCOUIAIbHOTO TOKA.

6. HccrnemoBaHue 4aCTOTHBIX CBOWCTB JIMHEHHOM
ANEKTPUYECKON LIeNH NPU CUHYCOUIAJIbHBIX BO3ACHCTBUSAX.

7. HWccnenoBanue TMHEUHBIX DJIEKTPUUECKUX IETIEH C
B3aUMOMHAYKIIUEH.

8. MHccrnenoBanue Tpexda3HbIX LENEH MPH COSTUHEHUN
MIPUEMHHUKOB HEPIUU 3BE30M.

9. MUccnenoBanue Tpexda3HbIX LENEH MPH COSTUHEHUN
MIPUEMHHUKOB 3HEPTUU TPEYTOJIbHUKOM.

OIIK-4.2: PazpabarbiBaeT MeponpusITHS IO YIYUIICHUIO TTOKa3aTenen Ilepeuenv meopemuueckux 60npoco8 K IK3ameHy
KauecTBa padOThI 3JEKTPUUECKUX LIeTIeH U MaIllUH

1. Knaccugukaius cxempl BKIIOUEHUS] MHOTOIOIIOCHUKOB.

2. OCHOBHBIC ypaBHEHHUS U TIEPBUYHBIC TTApAMETPHI
HEAaBTOHOMHBIX MHOT'OIIOJKOCHUKOB.

3. CxeMmbl COeIMHEHUSI PIIEMEHTAPHBIX YETHIPEXITOIIOCHIKOB.
IIepBrUYHBIE TApaMETPhl COCTABHBIX YETHIPEXIIOIOCHUKOB.

4. Dnextpuyeckue QUIbTPbl HUKHUX 4acTOT. Pacuer puiibTpoB
I10 3aJJaHHBIM I1apaMeTpaM.

5. Peanuzanus BICOKOYACTOTHBIX (UIBTPOB.

6. OcoOeHHOCTH U Ha3HAYEHHE aKTHUBHBIX (DMIIBTPOB.
Knaccudukanus akTUBHBIX (PUIBTPOB.

7. Metoab! onpeeneHus IEPBUYHBIX TAPaMETPOB

YETHIPEXTIOJIFOCHUKOB. Z-TIapaMeTpHhI.




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Knaccugukaius 4acTOTHBIX JIEKTPUYECKUX (HIIBTPOB.
XapakTepruCTUUECKOE COMPOTHBIICHNUE TIOCTOSTHHAS
nepeaays CHMMETPUYHOTO YETHIPEXITOIOCHUKA.
XapakTepruCTUUECKHE CONPOTUBIICHHS U TIOCTOSTHHAS
nepeaayy HeCUMMETPUYHOTO YETHIPEXITOIIOCHHKA.
Mertop! onpesieneHus epBUYHBIX [TapaMeTPOB
YETHIPEXITOIIOCHUKOB. A-TIapaMeTphl

[Tpu4nHBI BOSHUKHOBEHHS TIEPEXOHBIX MTPOIIECCOB B
AIIEKTPUUYECKUX IETISIX. 3aKOHBI KOMMYTAIIHH.
YcTranoBuBmrecs (MPUHYXICHHbIE) U CBOOOIHBIE
COCTABJIAIONINE TOKOB U HANPSDKEHUIH TP pacueTe
HEePEXOTHBIX MPOLIECCOB.

PacueT nmepexoTHBIX MPOIECCOB B SJIEKTPUICCKUX LEMSIX C
OJTHMM PEaKTHBHBIM 3JICMEHTOM.

[TocnemoBaTenbHOCTD pacyeTa MePEXOIHBIX MPOLIECCOB B
AIIEKTPHUYECKUX IETISIX KIACCHYECKUM METOIOM.

PacueT nepexoIHbIX MPOLECCOB KIACCUYECKUM METOIO0M C
JBYMsI PEaKTUBHBIMU dJIEMEHTaMu. Bui cBOOOTHBIX
COCTaBJIAIOLIMX MPU PA3TMUHBIX KOPHSIX
XapaKTEPUCTHUECKOTO YPaBHEHUSI.

Opurunans! 1 n300pakeHust QyHKIMH. DKBUBaJICHTHBIE
OTIePaTOPHBIEC CXEMBI.

DOKBMBAJICHTHBIE ONlEpaTOpHBIE cXeMbl. OnepaTopHbIe
ypaBHeHHs 1 UX penienne. CocTaBlieHHE OTIePaTOPHBIX
peLIeHui.

3axonsl Oma u Kupxroda B oneparopHoit ¢popme.
[TocnenoBaTenbHOCTh pacyeTa MepexoaHbIX MPOLIECCOB
OTIePaTOPHBIM METOIOM.

[TocnenoBaTenbHOCTD pacyeTa MepexoaHbIX MPOLIECCOB
onepaTopHbIM MeToioM. [IpeoOpazoBanus Jlamnaca.




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

[Tepexon ot u3zoOpaxeHuit k opuruHany. Teopema
pa3IoXKEeHMUS.

Onpenenenre peaklivy LENY Ha IPOU3BOJIBHOE BO3JICHCTBUE.
Nuterpan droamens.

Pacuer HENMMHENHBIX PE3UCTUBHBIX LIENIEH IIPU IIOCTOSIHHOM
TOKE.

Henunelinble aneMeHTsI JIeKTpUYecKuX nenen. Mx cpoiictBa
U XapakTepucTuku. HepunoHHbie U O€3MHEPIIUOHHbBIE
JJIEMEHTBI.

['padoananuTuveckre METOIbI pacyeTa HeMMHEWHBIX [eneil
IIOCTOSTHHOT'O TOKA.

Pacuer MmarHuTHBI Leniel npu NOCTOSIHHOM Toke. [Ipsimas u
oOpaTHas 3a/1a4u.

VYpaBHEHUsI, BEKTOPHbIE IHArpaMMbl U CXEMBbI 3aMEILICHUS
KaTYIIKU ¢ (PeppOMArHUTHBIM CEPICUYHUKOM U
Tpanchopmaropa.

Brnusinue xpuBoii HAMarHUYUBaHUS Ha POPMY KPUBBIX
HAIpsDKEHUS U TOKA, MAarHUTHOTO TIOTOKA.

SBnenue peppopezoHaHca NpH NapauieIbHOM COeTMHEHUN
KaTYLIKH C CEPACYHUKOM U KOHAECHCATOpAa.

Pacdyer MarHuTHBIX LieNed IPU NOCTOSTHHOM TOKE. 3aKOHBI
Owma u Kupxroda st MarHuTHBIX TETIeH.

SIBnenue geppopezoHaHca MpH MOCIeA0BATETLHOM
COCIMHEHUH KaTYIIKHU C CEPACYHUKOM U KOHJIEHCATOPA.

Ilpumepnulii nepeyens npakmuueckux 3a0anuil

1. Haitu onepatopHoe u3obpaeHue Toka |(p)u ero opurunHan,

ecm E,=40B, R, =1000m, R, = 2000 Om, R = 110 Om,

w




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

L=37n, C=1mk® npu a)3amblKaHuun 1 6) pasmblKaHUK KAtoua.

OM. HalTm TOKM B OCTanbHbIX BETBAX uenwu.

c= URW

2. PaccumTaTb TOK B HE/NIMHEMHOM pes3ucTope Mpu NUTaHWUM Lenu
(puc. a) oT wuctouHmka SA4C E=24 B. BAX HenuHeliHoro pesucropa
npeacrtassieHa Ha puc. 6. NMapameTpsbl uenun: R=R,=4 Om, R3=3 Om; R,=1

rpad)o-aHan UTNYECKUM METOO0M.

PeweHue nposectn
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a)

6)

3. OnpeaennTb 3aKOHbl M3MEHEHWA TOKOB iy,
U=120+282sinwt, R;=R,=40 Om, x=x,=30 Om, R3=100 Om

iZ/ i3 ’

ecnun




Kon

HHAWKATOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH

O1neHOYHBIC CPEACTBA

R=100 Om, xL =200 Om, x€ =100 Om. NMpoBepnTb COOTHOLLEHUE:

4. Haitn A-napametpbl T-06pasHOro YeTbipexnoIloCHUKA, ecau

22 A12A21=1,

hl§
|
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AlLA




Kon
WHauKaTop JOCTHXKEHUS KOMIICTCHIIHH OreHOYHBIC CPEJICTBA
HHIUKATOpa

Ilepeuens pacuemno-cpaguueckux paoom

1. HccnenmoBaHue Lernei npy BO3ICHCTBUM CUTHAIOB
MPOU3BOJIBLHON (DOPMBEL.
2. Pacuer u aHANIM3 EPEXOAHBIX TIPOIIECCOB.

Ilepeuens nabopamopnvix pabom

HccnenoBanue NacCUBHBIX YETHIPEXIIOIIOCHUKOB.
HccenenoBanue JIMHEWHBIX LENEH HECUHYCOMJAIBHOTO TOKA.
HccnenoBanue NepexoaHbIX IPOLECCOB B IMHENHBIX LIETISIX.
HccenenoBanue HENMMHENHON LIETIM IIOCTOSTHHOTO TOKA.

NS

6) HOpﬂlIOK NMPpOBECACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTalluM, NIOKa3aTe/im 1 KPpUTEPUU OLICHUBAHUSA

[IpomexxyTouHast arrectansi MO0 AUCHMIUIMHE «TeopeTHYecKre OCHOBBI JIEKTPOTEXHUKW» BKIIOYAET TEOPETHUYECKUE BOIMPOCHI, MO3BOJISIONINE
OLICHUTh YPOBEHb YCBOCHHs OOYYAIOIIMMHUCSA 3HAHHWM, U MPAKTUYECKUE 3aJaHUS, BBIABISIIONIME CTENeHb C(HOPMHPOBAHHOCTH yYMEHUW M BIAJCHUI,
MpoBOAUTCS B opMe dK3aMeHa U B (popme 3aueTa ¢ OLIEHKOM.

DK3aMeH (33.qu C OHCHKOﬁ) 0 JAaHHOW HUCIUILINHE IMpOBOAUTCS B NHNCbMCHHO YCTHOI>'I (I)opMe IO 9K3aMCHAIIMOHHBIM 6I/IJ'ICT3.M, KaXObIM 13
KOTOPBIX BKIIFOYACT 2 MPAKTUYCCKUX 3aTaHUA U OJJUH TeopeTI/I‘ICCKI/Iﬁ BOIIPOC.




Hokazamenu u Kpumepuu oueHueanusn IK3amerna u zauema ¢ oueukoﬁ:

— Ha OLIEHKY «OTJIHYHOY» (5 0a/IoB) — 00y4aronuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHIA, BCECTOPOHHEE,
CHUCTeMAaTHYeCcKoe U Ty0oKoe 3HaHHe y4eOHOro MaTepuasa, CBOOOIHO BBIMIOJIHAET IPAKTHUECKUE 3aJaHusl, CBOOOTHO ONEpUPYET 3HAHUSMU, YMEHUSIMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «X0po1uoy (4 6aia) — o0yJaromuiicss 1IeMOHCTPUPYET CPEAHUM YpOBEHb C(OPMUPOBAHHOCTH KOMITETEHIIMI: OCHOBHbBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIOITYCKaIOTCS He3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHHUS IIPH AaHATTUTHUECKUX OIepalusX, IepeHoce 3HAHUN U YMEHUHN Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

— Ha OIICHKY «yJA0BJI€TBOPUTEIbHO» (3 Oaia) — o0y4yarouuiicss 1eMOHCTPUPYET MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUN: B XO/I€
KOHTPOJBbHBIX MEPOTIPUATHI TOMYCKAIOTCS OMIMOKH, TPOSBISETCS OTCYTCTBUE OT/IENbHBIX 3HAHUI, YMEHUH, HABBIKOB, 00YyYalOIINNACS UCTIBITHIBACT
3HAYUTENIbHBIC 3aTPYIHEHUS IPU ONEPUPOBAHUN 3HAHUSAMU U YMEHUSMU IIPU UX MEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIICHKY «HEeYy/10BJIeTBOPHUTEIbLHOY (2 Oania) — oOydaromuiicss AeMOHCTpUpYeT 3HaHus He Oonee 20% TeopeTHueckoro MaTepuana, JomycKaeT
CYIIECTBEHHbBIE OLITMOKH, HE MOKET MOKa3aTh MHTEJUICKTYalIbHbIe HABBIKU PEIICHHSI IPOCTHIX 33/1a4.






