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«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

51.0.14

(unoexc oucyunumor)
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Bua zansaruii
Jlexuun 8 8
JlaGopatopHble 24 24
[TpakTnueckue 10 10
PykoBoJICTBO: KypcoBbie paboThI (mpoekts) / PI'P - -
ITpoMexyTodHast aTTeCTaIus 0,35 0,35
KonraktHas pabora 42,35 42,35
CamocrosTenbHas padora 66 66
Kontponb 35,65 35,65
Hroro 144 144
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MAaIIHHOCTPOUTENBHBIX POU3BOICTBY.

Cpok aeiicTBusi padoueii mporpaMMbl TMCHHUILUIMHBI 10 «_31 » aBrycra 2025 r.

COI'JTACOBAHO
3asenytouuii kapeapoit «O060pya0BaHNE U TEXHOJIOTUH MAIIMHOCTPOUTEILHOTO MPOU3BOICTBAY

« _» 20 H.1O.Jlorunos
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenps
«INEKTPOCHAOKEHUE U IIEKTPOTEXHUKAY

(mporokon 3acemanust No __ 0T «__» 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOCHMS AMCUUIUIMHBI — (POPMUPOBAHHME MPEJCTABICHUNA O COBPEMEHHBIX CIIOCOOaxX
HOJy4EeHUsl DJIEKTPUUYECKON 5Hepruu, ee 3()(PEeKTHBHOM HCHOIB30BAHUU B TEXHOJOIMYECKUX
IIPOLIECCAX MAIIMHOCTPOUTENBHBIX IIPOU3BOACTB, CHCTEM aBTOMATHU3ALUHU, YIIPABICHUS, KOHTPOJIS U
JUarHOCTUKU IIPOLYKIHUU.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

«Bricmras MaTEMaTHUKa», «Du3uKay.

I[I/ICLII/IHJII/IHBI W OpPaKTUKH, OJId KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITINHBI HGOGXOI{I/IMO KakKk
NpeAIECCTBYIOIICE: ((MGTI)OHOF us, CTaHAapTHU3alusAa n CepTI/I(I)I/IKaI_II/ISI», «be3onacHocTh
KHU3HCACATCIIBHOCTH Y, <<O60py11013aH1/Ie U TCXHOJOTHUYCCKAasA OCHACTKa MAIIMHOCTPOUTCIBHOI'O
IMPpOU3BOJACTBA», ((TGOpI/IH ABTOMATHUYCCKOI'O YIIPABJICHU), «CucTeMbl aKTHBHOTO KOHTPOJIA.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTHIKEHUSI IInanupyemble pe3yJibTaThbl
KOMIETEeHI[UH KOMMeTeHIUI 00y4yeHHs
(Ko 1 HAMMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
(OIIK-1) Criocoben OIIK-1.1. [IpoBoauT | 3HaTh: 3aKOHBI 3JIEKTPUYECKUX U
MIPUMECHSITH COBPEMCHHBIC SKOJIOTHYECKYI0  OIGHKY | MATHMTHBIX — LENEH;  NPHHLKIIBI
AKOJIOTHYECKUE U NPOEKTHBIX ~ peIeHnii 1 paboTsI AIIEKTPOMArHUTHBIX
0e30IMacHbIC METOJIbI YCTPOWMCTB, TpaHCHOPMATOPOB U
WHXCHEPHBIX 3a71a4.
paIoHaIbHOTO AIIEKTPUYECKUX MAIIIHH.
WCIIOJIb30BaHUS CHIPHEBBIX U YMeTh:  NpaBWIBHO  BHEIOMpATh
OHEPTETHUYECKHUX PECYPCOB B HEO0OXOTUMBIE
MalIHHOCTPOSHUH IEKTPOTEXHUICCKUE YCTPONCTBA H
AIIEKTPUYECKUE MaITuHbI
MPUMEHHUTEIPHO K  KOHKPETHOM
3ajaue.
Bnaners: MMOHUMaHUEM
HEO00XOIUMOCTH CHCTEMHOTO
pEIICHUs TEXHHKO-IKOJIOTHUECKUX
npobiem.
OIIK-1.2. Beimmonnsier 3HaTh: 3aKOHBI
IKOHOMHYECKYIO OICHKY JJICKTPOMAarHeTU3Ma:  TPHHIIHITHI
paIMoHaTbHOCTH paboTBl  OCHOBHBIX  YCTPOWCTB
WCIIOJIb30BAHUS CHIPBEBBIX | DJIEKTPOTEXHUKH, BKJTFOYAS
Y DHEPTeTHUUYECKUX TpaHcPOpMaATOPBI, AIEKTPUUYECKUE
pecypcoB B MAIIHHBI, JICKTPOHHBIC TPHOOPHI
MAaIIHHOCTPOSHUHN YMeTh: KOPPEKTHO BHIOMpATh U
OIICHUBATH HE0OXO0TUMBIC
AIIEKTPOTEXHUYECKUE YCTPOICTBA U
IIEKTPUICCKUE MaITHHBI
MPUMEHUTEIPHO K  KOHKPETHOM




dopmMupyembie U

HNuaukaTopsl

KOHTPOJINpyeMble JOCTHKEHHS IlnannpyemMble pe3y/abTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(Ko 1 HAMMEHOBAaHUE) (Koa 1 HAMMEHOBaHUE)
3aja4e c TOYKH 3peHHS

palrOHaJIBHOCTH HCIIOJIB30BaHUA
CBIPBEBBIX u OHCPICTHYCCKUX

pecypcoB

Brnanerh: HaBBIKAMH CHCTEMHOTO
pEIIeHUsT TEXHUKO-IKOHOMHUYECKUX
npoOJem.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA Oo0nbem,
y4eOHoi . Cemectp Bbanabl | UHTepakTuB, 4 | (HAHMEHOBaHUe
(paznen) (yueoHoOii padoThI) .
padoThI OLICHOYHOI'0
cpeacTBa)
1.9Onexrpuyaeckue Jlex O0630pHas JIEKLKS 110 LENAM IIOCTOSHHOTO TOKA. 2 - -
CIIN 2
OCTOSHHOIO JIa6 BeoaHoe 3anstue. MacTpykTax mo Th. - -
toka. OCHOBBI I AHanm3 1enei MocTosTHHOT0 ToKa. Pernenue 2 2 - TUIOBBIE 3aa4U
IEKTPOHUKH p CUTYaIlMOHHBIX 3a7a4.
Cp IMoxroToBka k 1aboparopHoi padote Nel. 4 1 - -
1126 HccrenoBanne OBYXIPOBOIHOM JIMHUY TIEpeIadn 4 2 2 2
ANEKTPHYCCKON SHEPTHUHL.
4 1 5 - OTYET 110
Odopmienue otuera 1o 1abopaTopHoii pabote Ne 1. .
Cp $op PATOPHOM P nmabopaTopHoOi paboTe
4 1 - -
Cp [oxroroBka k 1abopatopHOU padoTe Ne2.
1126 HccnenoBanue HEMMHENHBIX IJEKTPUYECKUX LieTien 4 2 2 2
IIOCTOSTHHOT'O TOKA.
4 1 5 - OTYET I10
Odopmiaenue oruera 1o J1abopaTopHOii padboTte Ne2 o
Cp Pop PATOPHOI P nmabopaTopHoOi paboTe
1126 KonTponpHoe 3ansaTue. 3ammra 1a60paTopHbIX paboT 4 2 11 - THUITIOBBIC 3a1a9H
Nel, No2.
2. JIuneiinsle ek OG630pHast JIEKIMS 10 JTMHEHHBIM IIENSAM 4 2 - -
DICKTPUICCKUC CHUHYCOMJaJIbHOTO ToKa. OCHOBBI Tpex(a3HbIX IeTe
CIIN AHanu3 JIMHEHHBIX TeTie ogH0()a3HOTO 4 2 2 - TUIOBBIE 32024
[ICPEMEHHOI'O IIp CHHYCOUJAFHOTO TOKa. PelleHne CUTyalnoOHHBIX
TOKa .
Cp IToaroroBka k maboparopHoit padote Ne3. 1 - -
1126 HccnenoBanue TMHEHHON KaTyIIKK UHIYKTUBHOCTH 2 2 2

B IICNIH [IEPEMEHHOT'O TOKA.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA Oo0nbem,
y4eOHoi . Cemectp Bbanabl | UHTepakTuB, 4 | (HAHMEHOBaHHUe
(paznen) (yueoHoOii padoThI) .
padoThI OLICHOYHOI'0
cpeacTBa)
C 06 . i aGore No 3 4 1 5 - OTYET I10
OpMJICHHE OTYETa 110 JabopaTtopHoii pabote Ne 3. o
p P PATOPHON P nmaboparopHOit pabore
n AHanu3 TUHEHHBIX Tenel 0qHo(ha3HOrO 4 2 2 - TUIOBBIE 32249
p CHHYCOMIATBHOTO TOKA. PellieHne CUTyaIllnOHHbIX
Cp [oxroroBka k mabopatopHO padoTte Ned. 1 - -
JIab HccnenoBanre TUHENHBIX LIETIE IEPEMEHHOT0 TOKa. 2 2 2
C o 5 i oabore Nod 1 5 - OTYET MO
OpMJICHHE OTYeTa I10 J1abopaTopHOil padote Ned. o
p $op PATOPHOM P nmabopaTopHoOi paboTe
Cp [oxroroBka k mabopatopHO padoTe Ne5. 4 1 - -
JIab HccnenoBanue pexxuMoB paboThl TpeX(pa3HbIX Lenei. 4 2 2 2
C o 5 i DaGore NoS 4 1 5 - OTYET TI0
OpMJICHHE OTYETa 110 JabopaTopHOH paboTe Ne5. o
p bop PaToOpHOU p TabopaTopHOii paboTe
Hp Tpexdasnble nenu. PeinieHrne CUTyallMOHHBIX 3a/1a4. 4 2 2 - TUIIOBBIC 3a1a41
126 KoHnTpoussHOe 3aHsATHE. 3anyTa 1ab0opaTopHBIX padoT 4 2 11 - TUIIOBBIE 3a1aYU
Ne3, No4, NoS.
3. MaruutHbIe Marnutasie nenu. TpancopmaTop: Ha3HAUYCHUE, 4 2 - -
LICTIH. TTex KJIacCU(HKAIMS, YCTPOHCTBO U MPUHLHIT JCHCTBUSL.
Tparcdopmarop. Paboune xapakTepUCTHKH 0HO(DA3HOTO
DIIeKTpUYECKUE Tpacgopmatopa.
MAaIIUHBIL. Cp IToaroToska K 1abopaTopHOi padote Neb. 4 1 - B
J1ab Hccnenosanne onnodazHoro tpaHcdopmaropa. 4 2 2 2
5 4 1 5 OTYET 110
Cp Odopmienue otaera no gabopatopHoit padote Neb.

nmabopaTopHOi paboTe




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA Oo0nbem,
y4eOHoi . Cemectp Bbanabl | UHTepakTuB, 4 | (HAHMEHOBaHHUe
(paznen) (yueoHoOii padoThI) .
padoThI OLICHOYHOI'0
cpeacTBa)
MamuHbI IOCTOSIHHOTO U IIEPEMEHHOI0 TOKA! 4 2 - -
KJTacCU(UKAIINS, IPHHIMI ICHCTBHS H PEXKHUMBI
Jlex paGoTHI, OCHOBHBIE XapaKTEPHCTHKH, CIIOCOOHI
PEryJIMpOBaHHs YaCTOTHI BPALICHHUS. 001acTh
8l DNEeKTpHYECKNE MAIIMHEL. PeleHre CHTyanOHHbIX 4 2 2 - TUIIOBBIE 3aJ1aUU
p 3ajad.
Cp IMoxroToBka k 1abopatopHoOi padote Ne7. 4 1 - -
146 MapkupoBKa 32)KUMOB CTaTOpa aCHHXPOHHOTO 4 2 2 2
KOPOTKO3aMKHYTOTO IBHUTATEIIsL.
. 4 1 5 - OTYET 110
Cp OdopmiieHre oTyera 1o JlabopaTtopHOi padoTe Ne7. .
nmabopaTopHoi paboTe
KourposnsHoe 3ausTre. 3amura 1a60paTopHbIX paboT 4 2 9 - TUIIOBBIE 3a1aYU
JIa0
Ne6, Ne7.
BIET 3aueTHOE 3aHsTHE. 4 2 -
Cp Wzydenne MaTepranoB AIEKTPOHHOTO YieOHHKA 4 52 10 - THUIIOBBIC 3a/1a41
Cp IToAroToBKa K 3K3aMeHy 4 35,65 - -
ITA Crnaua sk3ameHa 4 0,35 100 - TECT
Hroro:; 144 200

Cxema pacyera UTOroBoro 6ajjaa Texymuil peMTUHT (BCE 3aHSTHUS U TPOMEXKYTOUHBIE TECThI) + Pe3ynbrar nToroBoro Tecra u

Bce nenurcd Ha 2 + bb




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu n3ydeHnH TUCIUTUIHHBI « DJIEKTPOTEXHHUKA U SJIEKTPOHUKAY UCIIOJIB3YIOTCS CIICTYIOIINE
o0pa3oBaTelibHbIE TEXHOJIOTUU:

1. TexHomorust TPajWIIMOHHOTO OOY4YEHHs] — OpraHu3anusi y4eOHOro Ipolecca B BY3e,
OCHOBaHHasi Ha JICKIMOHHO-CEMHHAPCKO-3a4eTHOI ¢dopMax oOydeHUs: JEeKIus, MPaKTHUYEeCKOoe
3aHATUE, CaMOCTOSATENbHAs padoTa, MHAMBUAYAJIbHOE JOMAllIHEee 3ajaHue. MeToabl O0y4eHus:
HarJIsiIHbIE, CIIOBECHBIE, IPAKTUYECKUE.

2. VIHTepakTUBHBIC TEXHOJOTHMH — CHOCOOBI AKTUBH3AIMH JEATEIBHOCTH CYOBEKTOB B
mpoiiecce B3aummoielicTBrs (00y4eHHe B Mpolecce OOIIeHHs) B BHIE€ paOOThI CTYJEHTOB B Mapax
(rpynmax) Ha 1a00paTOPHBIX 3aHATHIX.

3. Jluctanmuonnsle oOpa3oBarenbHbie TexHosorun (JIOT) — TexHoMOTHH, pealn3yeMble B
OCHOBHOM C TPHMCHCHHEM HH(POPMAIIMOHHBIX M TEJICKOMMYHUKAIMOHHBIX TEXHOJOTHH MpHU
OMOCPEIOBaHHOM (Ha pAacCTOSHUU) WM HE TMOJHOCTHIO ONOCPEIOBAHHOM B3aUMOJICHCTBUU
CTYJICHTOB U IIPENOJABATEIICH.

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

[TocnenoBarenbHOCTh ACHCTBUI CTYIEHTA JJIs1 YCHEIIHOTO YCBOSHUSI JUCLUIIIMHBL:
"  H3Yy4YEHHE TEOPETHYECKOIo MaTepuasa 1o KOHCIEKTaM JIEKIIUH U 3JIEKTPOHHOMY y4E€OHHKY;
" BBIABICHHME «y3KMX» MECT JUCLMIUIMHBI IIPU W3yYEHUM MaTepuala U MX pa3pellieHue Ha
MIPaKTUYECKUX 3aHATHUSAX C [IPENOJaBaTENIEM;
" OCBOGHHE IPAKTMYECKMX HABBIKOB MCIIOJb30BAHUS OJEKTPUUYECKUX MPUOOPOB U
000pyI0BaHUs Ha JTA0OPATOPHBIX padOTax;
"  KOHTpPOJb 3HAHUH MPH PEIICHUH 33]ja4 Ha KOHTPOJIbHBIX 3aHSTUSAX;
"  HUTOTrOBOE TECTHPOBAHHE IO BCEMY KypCy OOydeHHUsI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(nJ1u ee yacTu) OI[€HOYHOT0 CPeACTBA
Tecrosrie 3aganus Ne 1-900
Bonpocsl k 3k3ameny Ne 1-51
4 OIIK-1 Ot4yeTsl k TabopaTopHbIM padboTam Ne 1-7

TunoBsle 3a1a4u 110 BCEM pa3zenam
JCHUTIIINHBI

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. Tecr

TunoBbie MpUMePHI TECTOBBIX 3aIaHMI
3aganue 1

R R

R
R

I/I306pa>KeHHa51 cXeMma 3aMCIICHHUA SHGKTqueCKOﬁ OCIIN ABJIACTCA ...

BapuaHTBI 0TBETOB:

a) BETBBIO

0) y3nmom

B) MACCUBHBIM JIBYXTIOJIOCHUKOM
') aKTHBHBIM JIBYXTIOJIOCHUKOM

3aganue 2
L 4
R R R R
as— o1 1+ T+

B nuHelHON 2MeKTpUYeCcKOoM enu MoCTOSTHHOTO Toka R = 9 Om. BennunHa 5KBUBaJICHTHOTO

COIIPOTHUBJICHHUS LICITU Rab paBHa ... Om.

3aganme 3

BBIpa)KeHI/Ie TOKAa Ha TaHHOM Y4aCTKEC LS 6y21€T UMCETHh BU]J ...

BapuaHTbI 0TBETOB:

_E1+E2+Uab. 6) |__E1+E2_Uab.

a) I = l
Ry R +R,




-E +E,+U,, ol
R +R, ’

3ananmue 4

B +E +Uy,,
R+R,

B) | =

B anre6panueckoil popme KOMILIEKCHOE JIEHCTBYIOIIEE 3HaYeHHE ToKa | =2- ei30" A PaBHO ...
BapuaHTbl 0TBETOB:

a) 1,73 +j1 A,

0)2+]j30 A;

B) 1 +jl A,

r) 1 +j1,73 A.

3ananne 5

asg >

lu | C

b &
[IpunoskeHHOE K IeN! HaNpsKeHHe u3MeHseTcs 1o 3akony U(t) = Um-sin(w? - 45°).
3aKOH M3MEHEHHs] MTHOBEHHOT'O 3HaYCHHSI TOKA UMEET BUI ...

BapuaHThI 0TBETOB:

a) i(t) = Im-sin (wt- 45°)

6) i(t) = lm-sin (et - 90°)
8) i(t) = Im-sin (et + 45°)
2) i(t) = Imsin wt

3aganue 6

Shdan—r o

KommnekcHoe conpotusienue Z npu XL = 20 Om, I = 40 Om u Xc = 70 OM B anreOpandeckoit
(dhopme 3anumeTcs Kax ...
BapuaHTbI 0OTBETOB!:

a) 40 — j90 Om
0) 40 +j90 Om
B) 40 — j50 Om
r) 40 +j50 Om
3ananue 7
X

L r X

. I I ~Y YN

a Uab b

B BJ'IGKTpI/I‘I€CKOI\/'I e IMIEPEMEHHOTO TOKa MTHOBCHHBIC 3HAUCHUA TOKA U BXOAHOI'O
HaIIps’KCHUA paBHBI:

i(t) =10 \/E -sin(wt + 70°) A, u(t) = 20 \/E -sin(wt + 70°) B.
Hanpsoxenne Ha konaencarope U = 40 B.
BennunHa conpoTHBIeHUS Xc paBHa ... OM.

3ananne 8



B Tpex(hasHoil [eMH ¢ mpsMbIM TIOPSIIKOM depeaoanmst da3, nanpsokerme Uy =U sin(at) , to

HEBEPHBIM SIBJISICTCS BBIPDAKEHUE ...
BapuaHTbl 0TBETOB:

a) Uy =U_ sin(at —1207)
6) U. =U, sin(at +1207)
B) Uge =\/_&Jmsin(a)t—90°)
r) Upg =\/_3Umsin(a)t—30°)

3aganue 9
A & »
Zg
B Zp <V>
Zgp
C# .

B cummeTpuuanoii Tpexdasznoii nenu, muHeiHoe Hanpsbkenue Ux = 50 B.
[Tocne oOpsiBa muHENMHOTO NpoBoa C, MOKa3aHUs BOJIBTMETPA AIEKTPOAMHAMUYECKOM
CUCTEMBI paBHBHI ... B.

3ananmue 10
| r1(|)/ I’z(l)/ 1 (A)
/1 A
— _/. U2 3 2 T | 4
v o 2
ARy
| U (B)

0O 10 20 30 40 50
Ecnn B HenuHeHOM anekTpudeckoi 1enu nocrossuHoro toka Uz = 10 B, To sxBHUBanieHTHOE
conpoTtuieHue R, paBHo ...

Saganue 11

K o6moTke katymiku, umeromieit W =5 ButkoB 1 R = 8 OM, npuiiokeHo NOCTOSHHOE HapsKeHHE
U =40 B. Besitmunna MJIC, co3naBaemasi KaTylIKoOi paBHa ... A.

3aganue 12

DKCIepuMEHTAIBHO ONPEIEIUTh MOIIIHOCTh IMOTEPh B CTAIN TpaHC(POpMaTOpa MOXKHO ...
BapuaHThbI 0OTBETOB!:

a) U3MEPUB aKTUBHYIO MOIIHOCTH B OIIBITE XOJIOCTOr0 X0/1a

0) U3MEpHUB aKTUBHYIO MOIITHOCTh B HOMHUHAJILHOM PEXHME

B) U3MEPHUB aKTUBHYIO MOLIHOCTb B OIBITE KOPOTKOTO 3aMbIKAHHUS

I') U3MEPUB MOJHYIO MOIIHOCTh B OIBITE XOJIOCTOTO X0Aa

3aganue 13

OTHOCHUTENBHO YCTPOMCTBA MAIIMHBI MMOCTOSHHOTO TOKAa HEBEPHBIM SIBJISIETCS YTBEPIKIICHHE,
970 ...

BapuaHTbl 0TBETOB:

a) Y MallliH TOCTOSIHHOTO TOKA €CTh KOJUIEKTOP



0) TJIaBHBIH MOJIOC, SIBIISIETCS 9aCTh CTaTOpa
B) CTAaHMHA BBITIOJIHAETCS U3 aIFOMUHUEBOTO CIJIaBa
T) IKOpb — Bpallarolias 4acTh MAllIMHbI TOCTOSTHHOT'O TOKa

3aganue 14

I'paduk 3aBucumoct U, = f (l5) reHepaTopa MocTOSIHHOTO TOKa HE3aBUCUMOTO BO30YKICHUEM,
mpu N = const, |, = const, Ha3bIBaeTcH ...

U A
A
n = const, I, = const

\

Y

-—

BapuaHTbl OTBETOB:
a) BHELIHAS XapPaKTEPUCTHUKA
0) XapakTEepUCTUKA XOJIOCTOrO X04a
B) PEryJaupOBOYHAs XapaKTECPUCTUKA

3ananme 15

Cxemol BKIIOUCHHUS TpaH3uCTOpa € O6H_II/IM KOJIUICKTOPOM ABJIACTCA ...
BapI/IaHTbI OTBETOB:

Uk
e
: e’
0) Uﬁx* \I[ i Uiy
[
B) U & Ui

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

Cucrema CTaHIAapTU3UPOBAHHBIX 3aJaHMM, MO3BOJIAIOIIAs ABTOMATU3UPOBATh IPOLEAYDPY
M3MEpEHUs] YpOBHS 3HAHMW M yMeHUH oOyuaromierocs. bank TectoBbix 3amaHuii B oobeme 900
TECTOBBIX 3a/IaHUI pa3MelleH Ha oOpazoBaTeabHOM noprane TT'Y.

Ucnpitanue BrimtouaeT B cebOs pemenue 20-Tv TUNOBBIX 3anad. Ha pemeHne KOTOPBIX
oTBoJUTCA 1,5 yaca ayIUTOPHOTO BPEMEHH.

Kpurepun onenkmn:
MPOMEKYTOUHBIH KOHTPOJIb — IK3aMeH
- OLIEHKA «OTJIMYHO» BBICTABIIAETCS CTYJCHTY, €CIIU MPH MPOXOXKACHUU UTOTOBOTO TECTa MO KypCy
HaOpano 80-100 6amoB;
- OLIEHKa «xopo11o» HabpaHo 60-79 6amios,;
- OIIEHKA «y/IOBJIETBOPUTEIHHO» HabpaHo 40-59 Ganos;
- OLIEHKA «HEYJIOBJIETBOPUTEIbHO» HaOpaHo 0-39 Gaos.

7.2.2. TunoBoii npuMep oT4YeTa MO JIAG0OPATOPHBLIM padoTam



OtyeT no 1abopaTopHOI pabOTE TOHKEH COAEPIKATh:
1) TUTyABbHBIN JHCT;

2) Llens paboTshI;

3) Onucanue 1a00paTOPHON YCTaHOBKH;

4) PacyeTHbIC U SKCIIEPUMEHTAIIbHbIC JaHHbIC,

5) Pe3ynbrathl 3KCIEpUMEHTA;

6) BeiBoj1bI IO pabore.

CrnucoK UCIOIb3yEeMbIX HCTOYHHKOB.

Kparkoe onucanue U perjiaMeHT BbIIIOJHEHHS

CpenctBo, MO3BOJIAIOIIEE OLICHUTh MPAKTUYECKUE YMEHHUSI TIPU BBIIIOJIHEHUU 1a00paTOPHBIX
pabotr. Otuer mo mabopaTopHOil padore oGopmiIIeTCS WHIANBUAYAIBHO KAXKIBIM CTYJECHTOM B
dopmate A4 u craercs nocie NpoBeAeHus U 00paboTKH FKcriepuMenTa. CXeMbl, pUCYHKH, TpapuKH,
JUarpaMMbl JIOJDKHBI OBITH BBITIONMHEHBI B cooTBeTCTBUU ¢ ECKJI. HeoOxoaumbie 1Sl BEIYUCICHUIMA
YpaBHEHHUS JOJKHBI OBITh IIPEICTABICHBI B O0IIEM BHJIE, a 3aT€M C MOJCTABICHHBIMU YHCIOBBIMU
3HAYEHUSIMU.

K BoimonHenuto nabopaTopHoil pabOThl CTYAEHTHI JIOMYCKAlOTCA IOCJE IPOBEPKU
MpernojiaBaresieM Haluuus OJIaHKa OT4YeTa, 3HAHMM TEOPETHUUECKOro MaTephaia U IMOpsaKa
BBIMIOJTHEHUs 1abopaTopHOil paboThl. KOppeKkTHO MpoBENEHHBINH SKCHEPUMEHT OICHUBACTCS B 2
O6amta. KoHTponb 3a BbIIOJHEHHMEM pabOThl OCYUIECTBISETCS IIPENoAaBaTeleM B  XOJe
71a00paTOPHOTO 3aHATHSI.

Kpurepun oneHku:
5 OayIOB BBICTABISICTCS CTYJEHTY, €CJIM BBHITIOJHEHBI BCE IYHKTHI HMCCIICIOBAHUS, COJEPIKUTCS
HeoOXxoaumast rpadudeckas 4acTh 1 0000MIAOIINKA BBIBOJ IO paboTe;
4 Gayta BBICTABIISICTCS CTYACHTY, €CJIU JIONYIeHa OMMOKa B OJHOM ITyHKTE 3aJIaHUs;
3 OaJuta BBICTABIISIETCS CTYJICHTY, €CJIH JIOIYIIEHa OIMOKA B IBYX IMyHKTAX 3a/IaHUS;
2 OaJiia BBICTABJISCTCS CTY/ICHTY, €CITH JIOMYIICHA OMMOKA B TPEX MyHKTAX 3aJaHMS;
1 6ann BeICTaBISIETCS CTYIEHTY, €CJIM JOMYIIEHA OMMOKa B YEThIPEX MYHKTaX 3aaHHUS;
0 GanyoB BBICTABISIETCS CTY/ACHTY, €CJIM OH HE cJJall OTYET 1o JabopaTopHoil paboTe.

7.2.3. TunoBoii mpuMep BapHAHTA /IS KOHTPOJbLHOI0 3aHATHA 110 J1a00pPaTOPHOI
padore

Tema «3.]'ICKTpI/I‘leCKI/Ie e MOCTOAHHOIO TOKA. OcHOBBI IJTEKTPOHUKN

No 3agaHue

R3 Rs

1.
KonnuecTBo y3710B B 3JIEKTPUYECKON LIENMU PABHO ...
Ornpenenutb CONPOTUBIICHHE
Harpy3Ku akTHBHOTO
2 nByxmnonocHuka. R1=40 Owm,

R2=10 Om, R3=10 Om, R4 =40
Owm,
R5=10 Owm.




BBIpa)KGHI/IC TOKAa Ha TaHHOM Y4aCTKEC L ECITU 6y,Z[CT HUMCETHh BU]J ...

B nuHelHON 37eKTpUYECKOM 1IeTH
E IIOCTOSIHHOTO TOKa
[]Rn E=30B,Ro=10M, Ru=2 Owm.
R, IToxa3aHue BOIBTMETPA COCTABUT
. B.

B npuBeneHHON TUHENHOMN
UIEKTPUUECKON LENH TOCTOSIHHOTO
E TOKa
[] R, E=80B,Ru=10Owm.

B cornacoBanHOM pexxume paboThI
Ro MOIIIHOCTb B HATPY3KE COCTABHT ...
Br.

BapuaHThl OTBETOB:

@) XOJIOCTOT'O X0/1a;

[Tepenaya MakCUMAaIbHOM MOIIIHOCTH OT HCTOYHHUKA B | 6) HE 3aBUCHUT OT PEXKUMaA
Harpy3Ky IpOUCXOJUT B PEXKUME ... paboTHI;

6) KOPOTKOT'O 3aMbIKaHHUS;

2) COTJIaCOBAaHHOM

B a5iekTprueckoil enu nmocTossHHOrO
° TOKa [MOKa3aHUsl aMIIEPMETPOB U
r BOJIbTMETpPa COOTBETCTBEHHO PaBHHI A

=6 A, lap =12 A,
Uv = 54 B. Torna BennunHa

COINPOTHBIIEHUS pe3ucTopa I paBHA
... Om.

B HenmMHEHHON 2JIeKTPUIEeCKON IIeNH MMOCTOSTHHOTO Toka |1 = 1,5 A, r=20

Owm,
torma l...A

0! L (A)
1 3 /I

2 /

1 //

= U (B)
0

10 20 30 40 50




B HenmMHEWHOM! AIEKTPUYEeCKOM 1enu mocrosiuaoro Toka i =2 A. U=...B

r(1)
l2 1 (A)
I, r(l) 3 wZ
9. r(l
. Y ? D4
1 Ve
> U (B)
u_ | L 0O 10 20 30 40 50

Ecimu R =10 Om, VD — npaeanbHbie
10. nuonsl, E =40 B, To amnepmertp
PA1 mokaxer 3HayeHHUE TOKA... A

¢

Tema «/InHeliHbIE AJICKTPUICCKHUE L ECITH ITEPEMECHHOT0 TOKA»

Ne 3aganue

MrHOBEHHOE 3HAYCHHUE HAITPSHKEHUSI TPEJICTABICHO CHHYCOMTATTBHOM (DYHKITACH:
1 i(t) = 80sin( wt —60°) A.

3anummre KOMILVICKCHYIO aMILIMTY/1ly 1 KOMILJICKC JIeicT BYIOLLCT'0 3HAYCHUS TOKA.

XL r Xc
, ,_rW\_:_I }_g

KommnekcHoe conpotusnenue Z npu XL =20 Om, r =40 Om u Xc = 70 Om
B anreOpandeckoi opme 3anuieTcs Kax ...

3 a HE"

B 3amanHOI BHCKTpH‘ICCKOﬁ LCIH IIEPEMCHHOI'O TOKa BBIPAKCHUEC IJIA TOKA UMCCT

BUT ...
=0 W aa g gt Ecnu B anekTpuyeckoil nenu
—» —» MIEPEMEHHOT0 TOKA, HAIIPSKEHUS
4 Ul Ul Ha yJacTKax IIeIu
u U | T U1 =40 B, U, =30 B, Us =60 B,
TO MPUIIOKEHHOE HanpshkeHne U
paBHO ... B.

%




Onpenenure napaMeTpbl 1 H300pa3uTe CXeMYy 3aMellIeHUsI ABYXIIOJIOCHUKA,
TOK U HANIPSIZKeHUEe KOTOPOro BbIpaxeHbl GYHKIUSAMU:

5 i(t) = 2v/2sin( wt +90°) A;
u(t) =100sin( et + 45°) B.
B snexTpuueckoil nenu nepeMeHHOro TOKa 3aKOHbI U3MEHEHUS
6 TOKa U HaNpsKEHUS UMEIOT BUJ:
i(t) = 4 sin(wt - 15°) A, u(t) = 35 sin(wt + 45°) B.
AKTHBHAasi MOIIIHOCTH LleNM PaBHa ... BT.
Xc
1 r XL
a Ya > b
7 B snexTpuueckoi 1ieny nepeMeHHOro Toka MTHOBEHHbIE 3HAUE€HUS TOKa U
BXOJIHOTO HAIIPSKEHUS paBHBIL:
i(t) =10 \/E -sin(wt + 70°) A, u(t) = 20 \/E -sin(wt + 70°) B.
Hanpsoxenne Ha kongencatope UL = 40 B.
Benuuuna conpotuBiienus Xc paBHa ... Om.
"o
y | — B CHMMETPHHOH TpexdazHoun
— [, 1eny, JuHeitHoe Hanpspbkenue Uj =
8 300 B. Ecnu conpotusienue ¢assi
Bp— [ 1 —+ «a» 3aKOpOYEHO, TO (ha3zHoe
— L
Hanpspkenue Uc paBHo ... B.
Cw { I
— [,
B cummerpuuHoii TpexdazHoit
Lenu, JuHeitHoe Hanpsbkenue Uj =
9 100 B. ITocne oOpbiBa TMHEHHOTO
npoBoaa C, moka3aHus
BOJIBTMETpPA JIEKTPOMArHUTHON
CUCTEMBI PaBHBHI ... B.
3 cCUMMeTpPUYHOH Tpexda3Hol 1enH,
nuHeHoe HanpsbkeHue Uy =
100 B. Ecnu conpoTtuBienue
10 ¢azbl 2y = 80 Om, TO

MIOKa3aHUs aMIepMeTpa

3JIEKTPOMArHUTHON CUCTEMBI

paBHBl A. OTBeT OKPYIJINTH
0 LeJbIX YHCeJl.




11

B cummeTpuuanoit TpexdazHoit
As f;\ 1 LIeTH, TOKa3aHus TpuOOpOB
"/ BOJIFTMETPA U aMIIepMeTpa
COOTBETCTBEHHO PaBHBI

B 220
U, = \/— B, 1,=4 A

3
C [Toka3zanwust BaTT™METpa

paBHBbI ... BT.

Tema «MarnutHble nenu. TpancdopMaTopbl U djIeKTPHYECKHE MALIUHBD)

Ne

3aganue

B marnutHOM nenu ¢ noctostnnon M/IC, nyivHa cpenHeit CuaoBON JTUHUU
maraurornposoja lcp = 0,5 m. ITo o6MoTke, nmeroteit 50 BuTkoB, Teuet Tok | = 15
A. HanpsbKeHHOCTh MAarHUTHOTO TOJIS, CO3/IaBa€MOM KaTyIIKOW paBHa ... A/M.

B marautnoi nemu, MJIC F = 60 A co3maer B 3aMKHYTOM MarHUTOIIPOBOJIE MTOTOK
@ = 0,04 B6. MaruutHoe CONpOTUBJIEHHE MATHUTONPOBOA PaBHo ... ['u .

Ecnu Benmmunna MJIC F =200 A, quna cpenneit muaus lep = 0,5 M,
TJIOMIA b HOMEPEYHOTO CeYeH s MarHuTonposoaa S = 1-102 m? u 1ana
OCHOBHAs KpHMBasi HAMarHMYMBAaHUS MaTepHalia CepACUHUKA, TO MAarHUTHBIM
nmoTok @ cocraBurt...BO

S @ Ta |B
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TpancdopmaTop MOAKIIOYEH K CETH IepeMeHHoro HanpspkeHus Uy = 100
sin(314t), koo dpunment tpanchopmanuu K = 5.
Yacrota f HanpshKeHUs] Ha BTOPUYHON 0OMOTKE paBHa ... ['I.

OnnodasHblit TpanchopMaTOp MOAKIIOYEH K CETH NEPEMEHHOTO HaIlPSKEHUS
220 B. Ko Bropu4HOi 00MOTKE MOJIKIIOYCHA HArpy3Ka, paccuntannas Ha 100 B.
Tok B nepBuyHOI 00MOTKe paBeH |1 =5 A. Ecinu cunrats Tpancdopmarop
U7ealu3upOBaHHbIM, TO TOK Harpy3kH |2 paBeH ... A.

Yucno BUTKOB NMEPBUYHON 0OMOTKH TpaHchopmaTopa Wi = 100, a BTOpU4HOM W2 =
800. TpanchopmaTop NOIKIIOUEH K HCTOUHUKY EpEeMEHHOT0 HampsbkeHueM 50 B.
Ecnu tpancdopmarop HaxoauTCs B peKHME XOJIOCTOTO X0/, TO HallpshDKEHHE Ha
BTOPUYHOM 0OMOTKE paBHO ... B.

HanpsbkeHre Ha 3a)KHMax TeHepaTopa MOCTOSHHOTO TOKa C MapajuieIbHBIM
Bo30yxkaenrem U = 180 B, comporunenue Beeli nienu skops Rg = 0,05 Owm,
BennuuHa Toka B sikope |y =200 A. Benmunna 3/IC rereparopa paBHa ... B

OnpenenuTs YacTOTy BPAIIECHHsT MAarHUTHOrO 1oisi [} acuHxpoHHOTO IBUraTeNs,

C YHMCJIOM I1ap IOJOCOB P =6, €CJIM 4aCTOTa IUTAIOIIETO HANPSKEHUS f1=50 I'm.




OIpe/IeTHTh HOMHHATBHYIO MOIIHOCTb aCHHXPOHHOTO Burarens P wom (KBT),

9 | ecnu HOMMHANBHBIA MOMEHT Ha Bally pasBuBaemblii asurarenem A =200 Hw, a

gacroTa Bpauienus poropa N,=1900. OTBeT OKPYIINTH 1O LEIBIX.

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

Kaxxnplii BapuaHT 111 KOHTPOJIBHOTO 3aHATUS COCTAaBJIEH U3 TUIIOBBIX 33]a4 OIpPEIEICHHON
TEMBI, YTO MO3BOJISIET OLIEHUBATh YCBOCHUE CTYJEHTaMHU yuyeOHOro marepuana Temsl. VcnblTaHue
NPOBOJIUTCS B NHCbMEHHOW (opMe M Ha pelieHHe 3aJaHHOr0 BapHaHTa oTBoaWTCs 1,5 daca
ayJUTOpPHOro BpeMeHH. lIpeasoskeHHbI BapHaHT IO KaXIOM M3 TE€M COIEPKUT OINpPENeIeHHOE
KOJIMUECTBO 3a/1a4. MakcuManbHOEe KOJIMYECTBO OAJUIOB 3aBUCUT OT KOJIMUYECTBA 3a/laHUM, KOTOpPbIE
OLIEHUBAIOTCSI IIPETIO/IaBaTeNIeM B KOHIIE 3aHSTHS.

Kpurepun oneHku:
-1 Ganna BbICTaBIIAETCS CTYIEHTY 3a Ka)KJ10€ [IPaBUIIBHO PELLIEHHOE 3aJaHUE;
- 0 0asI0B BBICTABISETCS CTYACHTY, €CIIU OH HE PEIIII 3aJaHue.

7.2.4. TunoBbIe 3a1a4M JJIs1 MPAKTHYECKUX 3aHATHH

Tema «. AHAJIN3 JUHEHHBIX elel MOCTOSHHOIO TOKA)
1. Ompenenuth BENUYUHY OSKBUBAJICHTHOTO CONPOTHUBIEHUS LENH R

cClin

ore’

Ll e Re Rs 4(e)
i@ | 30

%]

2. B onexTpudeckoil Ienu IMOCTOSHHOTO TOKa IMOKa3aHHs aMIIEPMETPOB U BOJBTMETPA
COOTBETCTBEHHO paBHbI la1 = 6 A, laz = 12 A, Uy = 54 B. Omnpenenure BeIMYUHY CONPOTUBICHUS

pesuctopa r [Om].

3. Onpenenuts HanpspkeHue Uab, ecn Ex = 10B, E2 = 5B, 11 =54, 12 =24, Ri = 10m, R2 =
30m.

4. JIns He3aBUCHUMBIX KOHTYpOB «I», «lI», «lll», cocraBbTe ypaBHenus no |l 3akony Kupxroda



5. Onpez[eJme HaIIPsKCHUE MEXKAY TOYKAMH a U 6, YKa3aTb B KaKHUX PEKHUMaAX pa60Ta10T

ucrounuku D/IC, ecnu E1 =603, E2 =103, R1 =300, R2 =200m.
o

Tema «AHaIM3 Heneld CHHYCOUAAIBbHOI0 TOKA»
1. [Tony4uTh BBIpa)KEHUS MTHOBEHHBIX 3HAYCHMI TOKA U HAINPSOKCHMS], a TaKKe HAWTU UX
JICUCTBYIOIIUE 3HAYEHHUS], €CJIM TOK U HAIPSIKEHUE U3MEHSAIOTCA M0 CHHYCOMJAJIbHOMY 3aKOHY C

yacToTou f , AMIIIMTYAbI TOKA U HAIPSKCHUS Im, U m» Ha4aJIbHBIC (1)8.3]:1 TOKa U HAIIPSAXKCHUA l/ll )

Yy
2. 3BanumwuTre 3aKOH HM3MEHEHHS TOKa i3 (t), ecam il =10- Sin((()t -|-145°) ,
I, =5-sin(at —35°).

3. Onpenenure MOIyJib TMOJHOIO CONPOTHBICHUS LIENH, €CIIH r=4, XL =4, XC =2.

KauecTBEHHO MOCTPOITE BEKTOPHYIO AUATPAMMY.
r XL

4. 3anucath B anreOpanyeckod W TMoOKa3aTeIbHOM (opMax BbIpaXKEHHE IS TOJIHOTO

KOMIUIEKCHOTO CONMPOTHUBIICHHUS] MHIYKTUBHOW KaTYIIKH C TapaMeTpaMu RK =3OM, L=12,7

Ml H, f =50 I'u. ITocTponTh HA KOMIUIEKCHOM INIOCKOCTH TPEYTOJIBHUK CONPOTUBIIEHUMN.

5. Onpenenuth akTuBHYIO (P), peakTuBHY0 (Q) 1 monHyto (S) MOIIHOCTH IIENH, €CITU 3aKOH
U3MCHEHHsI TOKa M MPUIIOKEHHOT0 HanpsbkeHust: 1 =4 sin(ot - 30°) A, u = 25 sin(ot +30°) B.



Tema «JaexkTpuyeckue Henu TpexgasHOro CHHyCOMJAAJIbHOI0 TOKAa»
1. Bonsr™erp mokaseiBaer 380 B, ¥ =100wm. Onpenenure pa3Hble U JIMHEHHBIE TOKH MTPH

YCIIOBUH, YTO MPOBOJ A 000pBaH.

2. da3Hble TOKU CUMMETPUYHOTO Tpex(pazHOro NoTpeOuTesst paBHbI | ab = Ibc = ca =12A.

Kakumu Oynyt da3Hbie u JIMHEHHBIE TOKU B Cllydae, €cliu

- (haza «bc» obopBana;

- MuHEeWHbBIN TpoBo «C» o6opBaH?
A s 9

Cs# _

3. B cummerpuuHoil TpexdasHoW menu, IuHeiiHoe HampsbkeHue Ujg
COIPOTHBIIEHUE (PA3BI «@» 3aKOPOUEHO, TO (pa3HbIC HAMPSKEHUS IPHEMHUKOB PaBHHI ... B.
o

A'—J>—|:.‘

— U,

Be— 1—¢

—> Uy

= 75 B. Ecmu

Ce —J
— U

4. B cummerpuuHON Tpex(a3zHOW 1enu, NoKa3aHus NpUOOpOB BOJBTMETpPA U aMIepMeTpa

80
COOTBETCTBEHHO paBHbl U, :ﬁ B, 1, =5 A. IlocTpouTh BEKTOPHYI) AMArpamMmy TOKOB M

HaprDKeHI/Iﬁ " ONpPCACINTH ITIOKa3aHNE BAaTTMCTPA PABHBI ... Br.

A

C

Tema «MaruuTHbie nenu. TpancdopmaTopsl U dJIeKTpHYECKHE MAIIMHBD)
1. Eciu Benmmunna MJIC F =200 A, mHa cpenneit muauu lop = 1 M, Tutomaae nomnepeyHoro

cedennst S = 1102 M? MarHUTONMPOBOJA M JaHA OCHOBHAS KPHBAas HAMATHHYMBAHMA MaTepHasa

CCpACUHHKA, TO Mar HUTHBINA NOTOK @ COCTaBHT. ..
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2. MomHOCTh MOTEeph B MEAM OAHO(A3HOrO TpaHc(opmaTopa MNP HOMHHAIBHOM TOKE
nepBuyHON 00MOTKH |1y = 10 A paBna 200 Bt. Eciiu npu Harpy»keHHOM TpaHcdopmarope Tok |1 =9
A, TO MOIIIHOCTb IIOTEPH B MEAM paBHa ... BT.

3. IlepBuunas oOMOTKa TpaHchopMaTopa MOAKIIOYEHA K CETH MIEPEMEHHOTO HanpsikeHus Uy
=222 B, yacroroii f = 50 I'i. MarHUTHBIN MOTOK B MArHUTONPOBOAE @Pm =210 -3 B6. UncIio BUTKOB
MEPBUYHON 00OMOTKH TpaHcopmaropa W1 paBHO ... BUTKOB.

Tema «JiiekTprUYecKkre MAIIUHBD)

1. HanpsbxeHue Ha 3aKUMax reHepaTropa MOCTOSIHHOTO TOKA C MapauleIbHbIM BO30YXICHUEM
U (B), conpoTtusienue Bcell uemnu sikopsa Ry (Om), BenuuuHa Toka B sikope lg (4). Beanunna 21C
reHeparopa paBHa ... B.

2. HanpsbkeHue Ha 3aKUMax reHepaTopa MOCTOSTHHOTO TOKa € MapaJuleIbHBIM BO30YKIeHUEM
U = 230 B, conpoTuBieHre napamienbHoi 00MoTKH Bo30yxaeaus R, = 115 Owm, conmpoTuBieHune
1enu Harpy3ku Ruq.p = 2,3 Om. Bennunna Toka B sikope reHepatopa |z paBHa ... A.

3. HomuHanbpHbIe TapaMeTphl ABUTATENS TOCTOSTHHOTO TOKa MapauIeIbHOTO BO3OYKICHHUS:
HOMMHAJIBHBIA TOK luon = 100 A, conpotunenue sikops R, = 0,1 Om, Hanpsixenue cetu U = 165 B.
Ecnu nmyckoBoil Tox He aoipkeH mnpeBblaTh 1,504, TO BETMUMHA CONPOTUBIECHUS ITYCKOBOI'O
peoctarta paBHa ... Om.

4. HoMuHanbHBIE TTApaMETPhI ABUTATENSI TOCTOSTHHOTO TOKA MapauIeIbHOTO BO30YKICHHUS:
MoJIe3Hass MOUTHOCTh Ha Bany Pouon = 8,5 kBT, HoMuHANBHBI TOK liwon = 50 A, HOMUHaNTBHOE
Hamnpsbxkenue U = 200 B. KIIJI nBuraresns B HOMUHAIBHOM PEXKUME PaBHO ... %.

5. OmpenenuTb MOUIHOCTh, MOTPEOIseMyl0 TpeX(a3sHbIM ACUHXPOHHBIM JIBUTaTEJIEM C
(da3HBIM pPOTOPOM, a TAaKXKE€ CYMMAapHYI0 MOIIHOCTb BCeX MOTepb. HOMUHaNbHBIE MapaMeTpsbl

JBUTATENs: IOJIE3HAst MOIIHOCTh Ha Baly Pz = 30 xkBm, n =288 %,.

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BbINNOJHCHUS
Twuroskle 3aa4M, MO3BOJIAIOT OUCHUTb U JUAIrHOCTUPOBATH 3HAHUC CbaKTI/I'-IeCKOFO Marcpuralia
(68.30BLIC IOHATHUSA, AJITOPUTMBI, (baKTBI) 1 YMCHUC TPaBUJIbHO UCITOJIB30BATh CIICIIUAJIBHBIC TCPMHWHBI
H MIOHATHUSA, Y3HABAHUEC 00BEKTOB HU3YUCHUA B paMKax OIIPEACICHHOIO pasacia JTUCHUITIINHBI.
CTyI[CHTy npeajaractcs pelurThb 3aaa4un OHpCHCHCHHOﬁ TEMBbI KypcCa.

Kpurepun onenkmn:
- 2 Oaiia BBEICTaBISIETCS CTYACHTY, €CJIM PCHICHEI ITPABUJIBHO BCE MPEAIOKCHHBIC EMY 3a/1a4u;
- 1 Gayi1 BBICTABISIETCA CTYACHTY, €CIIU 33/1a4H PEIIeHBI C OINOKaMH;
- 0 GayIJI0B BBICTABIISIETCS CTYIEHTY, €CJIM OH HE PELINII IPEITIOKEHHbIE EMY 3aJauu.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp _4_
Ne
wn Bomnpocsl Kk 3k3ameny
1 3anaun snexTpoTexHuku. Knaccupukanus u o0nme XxapakTepUCTHKH HENeH.
2 DJIEMEHTHI SJICKTPUUECKHX TeTIel. PeXuMbI paboThI AJIEKTPUUYCCKOM TIETIH.
3 HcTounuku saekTpuyeckol sHepruu. BoibTaMmnepHble XapaKTEpPUCTUKU HCTOYHUKOB.
Momnuocts nctouHnKoB. KII1/] mcTouHuKOB.
4 Hamnpspkenne Ha ydactke ienu 6e3 yaéra DJIC u ¢ yuérom DJIC. IIpumenenue 3akona Oma
JUISL pacy€Ta JIEKTPUYECKON LENH MOCTOSTHHOTO TOKAa. MeTo1 CBEPThIBaAaHUS.
5 ITpumenenue 3akoHoB Kupxroda m1st pacuera 31eKTPUUECKHUX IENeil MOCTOSHHOTO TOKA.
6 DHepreTudeckuil 6amaHc B 3JMEKTPUUECKUX IEMSAX MOCTOSHHOTO TOKa. YCJIOBUE Mepeaayu
MaKCHMaJIbHOW MOIIIHOCTH OT UCTOYHHKA K Harpy3Ke.
7 [TonsTre 00 aKTUBHOM U MACCHUBHOM JBYXMoitocHHUKE. [lopsaok pacuéra snekTpuueckoi
L[EU METOJIOM SKBHBAJICHTHOI'O F€HEPATOpa.
8 Hasnauenue u mocrpoeHne NOTeHNIUaIbLHON AUAarpaMMBl.
9 Henuneiinbie snekrpuueckue nenu. OnpeneneHus, METOIbl pacuera.
10 JluHelHble  DJIEKTpUYECKHE IL€NM  CHUHYycoMJaidbHOro Toka. OOmmMe  CBeAeHUus.
MaxkcuMaibHOe, CpefiHee U JeCTBYIONIEe 3HAUeHHsI CHHYCOUAANBHBIX BEJTHYKH.
11 | CnocoOsl mpencTaBieHNs CHHYCOUIANBHBIX JIEKTPUUYECKUX BEITUUYMH.
12 | DnemeHTHI 2JEeKTPUUECKON IIENH CUHYCOMJAIBHOTO TOKA. Pe3HCTUBHBIN 2IIEMEHT.
13 | DnemeHTHI IeKTPUUECKOH e CHHYCOUAANBLHOTO TOKa. IHAYKTUBHBIN 3JIEMEHT.
14 | DnemeHTHI 3eKTPUUECKOM 1IeNH CHHYCOUAAILHOT0 TOKa. EMKOCTHOM 351€MEHT.
15 3akoH Oma snextpudeckoil nenu R-L-C mis MrHOBEHHBIX 3HaY€HMH M B KOMIUIEKCHOM
dhopwme.
16 OCHOBBI CHMBOJIMYECKOTO (KOMIUIEKCHOI'O) METOJa pacuéra Leneil nmepeMeHHOro TOKa.
3axonbl Kupxroga 1s1st ienu nepeMeHHoOro Toka.
17 AKTHBHOE, pPEAaKTHMBHOE€ U TIOJHOE COMNPOTHUBIEHUS IaCCUBHOTO JIBYXIOJIIOCHUKA.
TpeyrojbHUKU CONPOTUBIEHUN U TPOBOUMOCTEN.
18 | Pe3onaHCHBIE SIBJICHUS B DJICKTPUIECKHX IICTISX.
19 Koadpdunment MomHocTH. AKTUBHASL, pe€aKTUBHASI U MOJTHAsI MOIIHOCTH LIEMH TEPEMEHHOTO
TOKA.
20 | Pacuér nenu nepeMeHHOro TOKa C OJJHUM HCTOYHHKOM.
21 [Tpuniun pabotel TpéxdazHoro reHepatopa. OCHOBHBIE OIpENENEHUs, BPEMEHHas |
BEKTOpHast [uarpammel. CoeiHeHNs TpeX(a3HbIX HCTOUHUKOB U PUEMHUKOB.
22 | Ananms Tpéx(azHoil CUCTEMBI «3Be3a-3Be3/1a». HaznaueHue HylneBoro mpoBoa.
23 MarauTtHble 1ieny. DJIEMEHThl MAarHUTHOU 1ieni. OCHOBHBIE BEIMYMHBI, XapaKTEPU3YIOIINE
MarHMTHOE MoJe.
24 OcHoOBHBIE CBOMCTBa (DeppPOMArHUTHBIX MaTe€pUaioB. MarHUTOMATKAE U MarHUTOTBEP/IbIE
MaTepUabl.
25 | 3axon mosHOTO TOKAa. Hepa3BeTBICHHAS MarHUTHAS [ICITb.
2% OcoOeHHOCTH MAarHUTHBIX Lieneil mepeMeHHoro Ttoka. [Iporecchl nepeMarHMYMBaHUS
MarHuTonpoBoaa. MouHocTh NOTeph B MarHUTONPOBOJIE.
27 | Tpanchopmatopsl. Knaccuduxanys, Ha3HauYeHHE, YCTPOWCTBO U NPUHIMI JEHCTBUSI.
28 | Pexxumbl paboThl TpaHchopmaropa. BHenHsst xapakTepucTiKa TpaHcdopmaTopa.




Ne
w/n Bonpocsl k 3k3ameny
29 Mamunsl noctossHHOro Ttoka. Kiaccudukauus, HazHaueHUe, YCTPONMCTBO M IPHUHLMUI
neiictusi. Tunbl BO30YKICHHUS MAIIMH TOCTOSIHHOTO TOKA.
30 OcCHOBHBIE XapaKTEPUCTUKU I'€HEPATOPOB IOCTOSIHHOIO TOKa. MX 3aBUCMMOCTBH OT TuIa
BO30YKICHMUSL.
31 SBnenue peaknuu Akops. CrocoObl yimydlleHHs KOMMYTAIlMM B MaIIWHAX MOCTOSHHOTO
TOKA.
32 JlBuraTeny MOCTOSIHHOIO TOKA. MexXaHudecKue XapakKTepUCTUKH JBUTATENICH ITOCTOSHHOTO
TOKA pa3JIMYHbIX TUIIOB BO30YXeHHs. O01acTh NPUMEHEHHUSI.
33 | Ilyck, perynupoBaHue YacTOTHI BPAIIEHUs] M TOPMOXXECHHE JIBUTATEJIe MOCTOSTHHOTO TOKA.
34 MaLHI/IuHH TIEPEMEHHOTO TOKA. Knaccudpukanus. AcuHxpoHHble MamuHbl. Hasnauenwe,
YCTPOMCTBO Y IPUHLIUI ACUCTBHS.
35 Pesxxumbl paboThl TpéxdazHON aCHHXPOHHOW MaMHbl. MomHOCTh, otepu suepruu u KIT1
ACMHXPOHHOTI'O JIBUTaTEls.
36 Paboune u MexaHMYECKHE XapaKTePUCTUKUW aCHHXPOHHOTro jBurartens. OO0macTb
npuMmeHeHust AM.
37 | Ilyck u MeTOJbl PEryJIMpOBaHUs YACTOThl ACHHXPOHHOI'O IBUTaTEJIsL.
38 | Cunxponnsle MmamuHbl. HazHaueHnue, ycTpoiCTBO M MIPUHIUT ICHCTBHSL.
39 [TonmynpoBonnuku. O6mmue ceeeHus. TUibl IPOBOIUMOCTEH MOTYNPOBOIHUKOB. CBONCTBA
p — n-nepexoja.
40 | IloxynpoBogHukoBbIe 110bl. THIBI 0 (YHKIIMOHAILHOMY Ha3HAUYEHUIO.
41 | IloxynpoBOJHHKOBBIE BHIIPAMUTENN. THUIIbI, HA3HAYEHUE.
42 | TlomynpoBogHHKOBBIN Tproa. HazHaueHue, THITBI, peXKUMBI paOOTHI.
43 | Tpansucrop. Cxembl BKitoYeHHs. OCHOBHBbIE OCOOCHHOCTH IO YCUJIEHHUIO, Ha3HAYCHHUE.
44 [TonynpoBonHuKOBBIN TUpUCTOp. Tumbl. Pexumbl pabotel. Ha3znauenue u o06nacth
[IPUMEHEHHUSL.
45 | HcrouHuku BTOpUYHOrO ieKTponuTanus. CTpykrypHas cxema. HazHaueHue.
16 OcCHOBBI aHAJIOTOBOM 37€KTPOHUKH. OnepallMoOHHbIA yCUIuTeNlb. THUIIBI 00paTHON CBS3H B
OYy.
47 | OcHoBHbIE QyHKIIUH, peann3yeMble OV .
48 | OcHoBBI IU(POBOI AMEKTPOHUKH. Jlorndeckue dneMeHThl. Jlorndeckue QyHKITIH.
49 | Muxkponpoueccopssle cpeactBa. Haznauenue. CTpykTypa MUKpOIIpoLECcopa.
Onexktpudeckue uzMepeHus. OOmmMe cBefeHUsA. OJIEKTPOMEXaHUYECKHE MPHOOPHIL:
50 | MarHUTODJEKTPUYECKOH, DIIEKTPOMArHUTHON cucTeMbl. [IpuHIMN neicTBUsA, 007acTh
IIPUMEHEHHS.
51 [Tpubops! 31eKTPOAMHAMUYECKON N MHAYKIIMOHHOM cucTeMbl. [IpuHiun neicTBus, 0061acTh
IIPUMEHEHHS.
7.3.2. Kputepuu u HOPMbI OLEHKH
®opma
Cemectp MPOBEACHI | Kpurtepuu u HOpMbI OLIEHKH
NPOMEKYTOYHOH
arrecTaumu
4 DK3aMeH (o KOTITUIHOY 80-100 GamoB
HaKOIIUTEIILHOMY «XOpOULIO» 60-79 Gamos
pEUTHHTY) «YJOBJIETBOPUTEIHLHOY 40-59 dautoB
«HEYJIOBJIETBOPUTEIBLHO» 0-39 Gannos




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox m3panus ouoaunorexe /
n/n MeTOn4ecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
> IbC
1 NBanos N.U. ,ConoBbeB DIIEKTPOTEXHUKA U OCHOBBI AJIEKTPOHUKHU
’ P P y4eOHHK 2019 3BC "Jlanp"
I'"N., ®ponos B.A.
2 | Epmyparckuii I[1.B., DIIEKTPOTEXHUKA U JIEKTPOHUKA yueOHUK 2019 3BC "IPRbooks"
JIprakmna I'.11., MuakuH
10.b.
3 | Komuccapos 10.A., OO01mast MIEKTPOTEXHUKA U JIEKTPOHUKA yIeOHUK 2019 3BC "Znanium.
baboukun I'.1. com"
4 | AancumoBa M.C., [loroBa | DIEKTPOTEXHHUKA U AIICKTPOHHUKA KypC JIEKIUi 2019 3BC "Jlanp"
N.C.
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOnuk, yuedHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ1I0BOK) I'ox u3panus onodmorexe /
n/n MeTOoanYecKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
p > AP 3BC
1 | HInsikoB C.B, Haraes JI.A, | DneKTpoTeXHUKA U AJIEKTPOHHKA: 1ab0paTOpPHBI 2019 MeTtonnyeckuit
[ITaBpuna H.B MPaKTUKYM KaOMHEeT Kadeapsl
2 Haraes /I.A, llnsikoB C.B DIIEKTPOTEXHUKA U JICKTPOHUKA YyeOHO-MeTOANYECKOE 2015 Pocaoucranr
[IeKTPOHHBIN KOHTEHT| nmocobue http://edu.rosdistan

t.ru/course/view.ph
p?id=332



http://edu.rosdistant.ru/course/view.php?id=332
http://edu.rosdistant.ru/course/view.php?id=332
http://edu.rosdistant.ru/course/view.php?id=332

JI0B. — MockBa :

8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

— NEICON[OnekTpoHHBIN pecypc] : 2NeKTpOHHAs WH(POPMAIUA | apXUB HAYYHBIX KypHa-

JKpaHa. — 3. pyc., aHrIIL.

— Web of Science[DaexTpoHHBI pecypc]

HBHUKOH, 2002— . — Pexxum goctyma : heicon.ru/resources/archive. — 3ari. ¢

. MyJIbTUIUCHUIUIMHApHAS pedepaTtuBHas Oaza

nannbiX. — Philadelphia: ClarivateAnalitics, 2016— . — Pesxum nocryma : apps.webofknowledge.com.
— 3ari. ¢ ’KpaHa. — 3. pyc., aHr

— Scopus[Dnekrponnsiii pecypc] : pedeparuBHas 6a3a nannbix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : SCOpUS.com. — 3ari. ¢ skpaHa. — 3. pyc., aHTJL.

— Elibrary[ DnexTpoHHBIi pecypc]

: Hay4Has dJIeKTpoHHas Oubnmoreka. — Mocksa : HOB,

2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.

http://fishelp.ru/toel/

http://mexalib.com/view/20285

8.4. [lepeueHb MPOrpaMMHOTo o0ecneyeHust

— Ilpumepsl pelieHHs THHOBBIX 3a/ad IO 3JICKTPOTEXHUKE [DJIEKTPOHHBIA pecypc] -

— Y4eOHUK 110 3JIEKTPOTEXHUKE [ DICKTPOHHBIH pecypc] - http://www.treugoma.ru/book/
— Pecypc y4eOHHMKOB 1O 3JIEKTPOTEXHUYECKOMY HarpaBlIeHUIO[ DJIEKTPOHHbIH pecype] -

Ne Hanmenopanue IO PexBU3NTHI zlorosi)pa
n/n (naTa, HOMep, CPOK JAelCTBHS)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeCTBHS - OECCPOUHO
2 Office Standart Horosop Ne 727 ot 20.07.2016r., cpok
JeCTBHS - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne ApP. 00bEKTOB ISl IPOBEACHUS
. Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEILHOM
padoTHI 00yUamuXCcsi (HOMep ayTUTOPHH)
VYyeOHast ayuTopus AJi1 IPOBEICHUS Croubl YUEHUYECKHE  JBYXMECTHBIE
3aHATUH JEKIIMOHHOIO TUIA. Y4yeOHas (MOHOOJIOK), CTOJ YYEHHUY. TPEXMECTHBIH
ayIUTOpUS AJIs IPOBEACHUS 3aHATUI MOHOOJIOK CTOJI TPEeNoaBaTeNIbCKHM, CTYI
CEeMMHAPCKOro THUMa. Y4yeOHas ayIuTOpHs Ul | mpenojaBaTenbCcKiif, T0CKa ayAuTOpHas
1 | KypcoBoro npoekTHpoBaHus (BBITIOJIHEHUS (menoBas), kadenpa
KYPCOBBIX paboT). YueOHas ayAuTOpHs s
MIPOBEJICHUS TPYIIOBBIX U UHIUBUYaTbHBIX
KOHCYJIbTAllMi. YueOHast ayAuTOpus s
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npoMeKyTouHoi aTtectaruu (3-609).
JlaGopatopus "DNeKTpOTEeXHUKA U Croubl ydeHHUECKUE,
2 dJIeKTpOoHUKA" YueOHas ayTUuTOPHS IS CTOJI IPENOaBaTEIbCKUM,

poBeieHUs TabopaTOPHBIX PadoT. Jlocka-1cexinonHast
(9-606). Crynbs, mkad.



https://vk.com/away.php?utf=1&to=http%3A%2F%2Fneicon.ru%2Fresources%2Farchive
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fapps.webofknowledge.com
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fscopus.com
https://vk.com/away.php?utf=1&to=http%3A%2F%2Felibrary.ru
file:///D:/Рабочий%20стол%2005.08.2015/ДОТ%20ТОЭ-1%20в%20сеть/интернет-ресурсы.doc%23
http://www.treugoma.ru/book/
http://mexalib.com/view/20285

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NpPaKTHYeCKHUX U JIaDOPaTOPHBIX 3aHATHI,
NOMeleHUuH JJISI CAMOCTOATEILHOMI

pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)
JleMOHCTpalOHHbBIE TIAKATHI.
YHuBepcanbHbIE CTEH/IBI IO
ANEKTPOTEXHUKE U IIIEKTPOHUKE IS
BBITIOJTHEHUS JIA0OPATOPHBIX padoT.,
JIBuraTtenb acHHXpOoHHBINH, Ocumiorpad,
komIuiekT uzmep, K505, K550, BonsT™meTp.

JlaGopaTtopust "DIeKTpOTEXHUKA U Crouibl nabopaTopHEIE, CTOJIBI

AJIEKTPOHUKA. DJIEKTPUUECKUE MAIITUHBL." YUYEHHUYECKHUE JBYXMECTHbIE (MOHOOJIOK) ,

YueOHast ayTUTOpHS AJ1s IPOBEACHUS CTOJIBI MpenoaaBaTebCKUe, CTYJbs

3aHSATUN CEMUHAPCKOTO THUIIA. IpernoAaBaTeabCKue, J0CKa ayauTOpHas

YueOHast ayTuTOpUS A7l KypCOBOTO (MenoBasi) , IBUTATENH, BBOJHOM aBTOMAT

MIPOCKTUPOBAHUS (BBIMOTHEHUS KYPCOBBIX 3JIEKTPOIHEPTUH, BOJIBTMETD,

3 | pabor). ocmutorpad, Peocratei-K505, K550.

Y4eOHast ayTuTOpHs AJIsI TPOBEICHUS

TPYNIOBBIX U WHIUBUAYAIbHBIX

KOHCYJIbTAIU I

YueOHast ayTUTOpHS AJIsl IPOBEACHUS

3aHSATUN TEKYIIETO KOHTPOJIS U

npoMeXyTouHOH arrecrarmu (9-614).

Komnsrorepnsiii kinace. [lomemenue mis Croun yuennueckuit, ctyin, I1K ¢ BbixogoMm B

CaMOCTOSITENIbHOM paboThl. YueOHas CETh UHTEPHET

ayIUTOPHS JJI IPOBEIACHUS 3aHITHI

CEMHUHAPCKOTo TUMa. Y4yeOHas ayIuTopus AJis

4 | KYPCOBOTO NpOEKTHPOBAHHS (BBITTIOTTHEHUS

KYPCOBBIX pa0oT). YueOHas ayAuTOpHs IS
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUYaTbHBIX
KOHCYJIbTalMi. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETr0 KOHTPOJIS U
npoMexxyTrouHoi arrecrarmu (I'-401).




