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1. ®I'OC BO — 6akamaBpuar mo HampasieHuto moarotoBkd 13.03.02 DnektposHepreTuka u
AIIEKTPOTEXHUKA, YTBEPKICHHBIN MpHrkazoM MuHuCTepcTBa 00pa3oBaHus U Hayku PD ot «28»
deBpans 2018 r. Ne 144,

2. YueOHbIH IulaH 1O Npo(UII0 MOATOTOBKH «IJIEKTPOCHAOKeHHe» (roj Haydana MOArOTOBKH
2025 r.), onoOpen YueHsM coBeToM A30B0-UYepHOMOpPCKOro nHxenepHoro uacruryra ®I'bOY
BO [onckoii I'AY.

[Tporokoi Ne 6 ot «19» dpepans 2025 r.

Pabouas mnporpamma yueOHoi aucuuriiuHbl «lIpukiagHpie BONPOCHL  ANEKTPOTEXHUKH
ono0peHa Ha 3aceanuu Kadenpsl «JIEKTPOIHEPreTHKA U TETNIOIHEPTeTUKAY.
[IpoTokon Ne 7 ot «24» mapta 2025 1.

W. o. 3aBeayromiero kadeapoit
K.T.H., JOLEHT M.M. VkpauHieB

Pabowas mporpamma y4eOHOW aucuuiuHBl «lIpuKIamHBIe BOMPOCHI  AIIEKTPOTEXHUKHU)
pPEKOMEH/I0BaHa K MCIIOJIb30BAaHUI0 B Y4yeOHOM IIpolecce Ha 3acellaHud METOJMYECKOU
Komuccuu 1o HampaeineHusM moarotoBku 13.03.02 u 13.04.02 —«DnekTposHepreTka u
3JIEKTPOTEXHUKA» SHEPreTUYECKOro aKysabTeTa.

[Tporoxon Ne 5 ot «27» mapra 2025 r.

[Ipencenarens METOAMYECKON KOMUCCUU

K.T.H., JOLICHT O.b. 3abponuna
Pa3zpaboruuk:
K.T.H., JOLUEHT O.b. 3a0poauna
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1. BBOJHASI YACTDb
1.1 Iesn ocBOeHUs YUeOHOM THCIMILITHHBI

Henssmu  ocBoeHust yueOHOM  mucummuinabl  b1.B.03  «lIpuknagaple  BOIpPOCHI
DIIEKTPOTEXHUKU» SBIISICTCS TCOPETHUYECKAsl M MPAKTUYECKas MOArOTOBKa Oyaymmx OakaiaBpoB
B 00JacTH TPHUKIAJAHONW JJICKTPOTEXHUKH KOTOpas HEoOXoauMa Il SKOHOMHOTO U
BBICOKO?()(DEKTUBHOTO HCIOIB30BAHUS IJIEKTPHUECKOTO XO3AHCTBA W CETEH NpPEINpUSTHIA,
OpraHu3aIi ¥ YIPESKISHUN U AIEKTPOOOOPYI0BAaHHS HU3KOTO U BBICOKOT'O HAIIPSIKEHUS.

1.2 MecTto y4yeOHoii tucuunuHbl B cTpykType OIIOII

1.2.1. Yuebnas nucuumuinHa «l[IpukianHble BOIPOCHI 3IEKTPOTEXHUKH» OTHOCHUTCS K
JUCIUIUIMHAM BapyuaTUBHOM YacTH 1ukia b1.

1.2.2. g u3ydeHus: JaHHON y4eOHOW MUCIMIUIMHBI HEOOXOMUMEBI CIICIYIOIINE 3HAHMUS,
YMEHHUsI U HaBbIKU, (POPMUPYEMBIE MTPEALIECTBYIOMUMHU JUCIUILTHHAMMU:

«MareMaTuka»

K nauany uzyuenus oucyuniunvt cmyoenmsi 00JIHCHbL

3namv: nuHEWHYI0 anredpy, TEOpui0 (YHKIMHA KOMIUIEKCHOTO TIE€PEMEHHOTO,
muQepeHImaIbHOe YW MHTETPAbHOE  HMCYMCICHHE, BEKTOPHYKH — aire0py, TEOPHIO
BEPOSITHOCTEH.

Vmemb: BBITIONHATH HA OCHOBE TUITOBBIX METOJJMK MaTEMATUICCKHE PACUETHI.

Brademv masvikamu: pacdyera W NPUMEHEHHsS MaTEeMaTHYECKUX METOJOB B PEIICHHU
AJEKTPOTEXHUYCCKUX 3a]1aY.

«DPusuka»

K nauany uzyuenus oucyuniunvt cmyoenmsi 00JIHCHbL

3Hamb: OCHOBHBIE TIOHATHUS PA3ICIIOB JICKTPOINHAMUKH.

Vmems: WCHIONB30BaTh TOJYYCHHBIC CBEICHHS Il OOBSCHEHUH HAOJIIOIaeMBbIX
AJIEKTPOMArHUTHBIX TPOIIECCOB.

Braoemv  nagvikamu: npuMeHeHUs (U3MYECKUX 3aKOHOB TMPH  HCCIEIOBaHUU
IIEKTPUICCKUX TIETIEH M AIICKTPOTEXHUUIECKUX YCTPOUCTB

«TeopeTHYECKHE€ OCHOBEI DJIEKTPOTEXHUKH

3Hamb: OCHOBHBIE 3aKOHBI  JIEKTPOTEXHUKU, METOABl pacyera JIMHEHHBIX
AIIEKTPUUYECKUX LIENel MOCTOSIHHOTO U MEPEMEHHOI0 TOKa, TPEX(a3HBIX IEKTPUUECKUX IIeTel ¢
CUHYCOMJAJIbHBIMU HMCTOYHUKAMM DHEPIrUH, METOJbl pacuyeTa HECHHYCOUJAIbHBIX TOKOB U
HaIPSHKEHUH, TIEPEXOAHBIX IIPOLECCOB B IMHEHHBIX JIEKTPUUYECKUX LIECTIAX.

Ymems: IpUMEHATH OCHOBHBIE 3aKOHBI 2JIEKTPOTEXHUKH, METOJIbI pacyeTa JIMHEUHBIX
AIIEKTPUYECKHUX LIeNel MOCTOSIHHOTO U MIEPEMEHHOT0 TOKA, TPEX(Pa3HBIX dIEKTPUUECKUX IIeTel ¢
CUHYCOM/IAJIbHBIMU HCTOYHUKAMHU SHEPTHH C Pa3IMYHBIMU CXEMAMU COEIMHEHUS B paboUnX U
ABApUIHBIX PEKUMAX, METOJbI pacueTa HECUHYCOUJAIbHBIX TOKOB U HANPSKEHHM, ITEPEXO0IHBIX

IMponeccoB B JIMHEHHBIX SJICKTPHUYCCKUX LCIIAX.
Bnaoemwv: HaBBIKAM COCTaBJICHHS CXEM 3aMCHICHUA U aHajlin3a JJICKTPOMArHUTHOI'O
COCTassHUSA H PCIKUMOB paGOTBI OJICKTPOTCXHUUCCKHUX YCTpOﬁCTB.

1.2.3. TlepeueHp mNOCIHEAYIOMUX YUYEOHBIX TUCIUIUIMH, IS KOTOPBIX HEOOXOIMMBI
3HAHHUS, YMEHUS U HaBBIKH, (pOopMHUpyeMble TaHHON y4eOHOM TUCIUIUIMHOMN:



«INEKTpUYECKHE

MalInuHbI»,

«DJEKTPOCHAOKEHUEY,

«INEKTPOHHKA», «DIIEKTPUUECKHUE

ammaparbl M 3JEKTPONpuBoa», «PeneifHas 3ammTa 1 aBTOMATU3AIUS JIEKTPOIHEPTETHUECKUX
CHCTEM», BBIIIOJHEHUSI PA3/1€JI0B BhIITYCKHON KBAIN(UKAIMOHHONW PabOTHI.

1.3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leHHﬂ o JTUCHUIIJIMHE, COOTHECCHHBIX C

N3yuenue

JaHHOW y4eOHOW JAWCIMILTHHBI

00yJaroUXCsl CICAYIOMNX KOMITETSHIIUMN

HaIpaBJICHO Ha

IUIAHMPYEeMbIMH Pe3yJIbTATaAMH 0CBOEHHUsI 00pa30BaTeIbHOM MPOrpPaMMbI

¢dopmupoBanue 'y

Kon [Tnanupyemble pe3yabTaTbl 00yUeHUs
KOMIIE Conepxanue Kon n naumenoBanue
dopmupyeMble 3HaHUS, YMEHUSA U
TEHLU KOMIIETCHIINH MHIWKATOpa JOCTHKEHUS
HaBbIKU
u KOMIICTCHIINA
1 2 3 4
3HaTh: BIUSHUE TapaMETPOB
HEJIMHEWHBIX MIEKTPUYECKUX U
MarHMTHBIX LENel, UCI0JIb3yEMBbIX B
cucTeMax 3JIeKTPOCHa0XKeHus, Ha
3¢ (HEeKTHBHOCTH TIepeadn U
noTpeOIeHUs IEKTPUIECKON
[1K-1.3 O60cHOBBIBaET p p
Criocoben SHEPIrUu
BbIOOp MapamMeTpoB
y4acTBOBaTh B YMeTb: 000cHOBaTh BEIOOP
IIPOEKTUPOBAHUU SICKTPOOGOPyNIOBAIH [1apaMeTPOB HEIMHENHBIX
[1K-1 p P cucTeM P p .
CUCTEM NIEKTPUYECKUX U MAaTHUTHBIX LETIEH,
ANEKTPOCHAOKEHUS,
AIIEKTPOCHAOKEHUS HCIIOJIb3YEMBIX B CUCTEMAX
YUUTBIBasi TEXHUYECKHE
00BEKTOB AJIEKTPOCHAOKEHUS
OTpaHUYEHUS
Brnaners: HaBbIKaMu pacueta
[IapaMeTPOB HEJTUHENHBIX
AIIEKTPUYECKUX U MAarHUTHBIX IeTeH,
HCIIOJIb3YEMBIX B CHCTEMAX
AIIEKTPOCHAOKEHUSI TPU HATTUUUH
TEXHUYECKHUX OrPaHUYCHHUU
3HaTh: MapaMeTphl ANEKTPUUECKUX U
I1K-3.2 Cnocoben MarHUTHBIX LENEN JIEKTPOTEXHU-
OTIpeeIATh YECKUX YCTPOMCTB U CXEM
9KCIIEPUMEHTAIIBHO, 3aMEIIEHMs, METOJbI UX pacyeTa u
Crnocoben paccuuThIBaTh, AKCIIEPUMEHTAIBLHOTO ONpeeNeHus,
OIPEEIIATh OLICHUBATh BU3YyaJIbHO YMETh: COCTaBIISITh CXEMBI
napaMmeTpsl n(WIK) IO CIIPAaBOYHHUKAM | 3aMEIICHUS AIEKTPOTEXHUUECKUX
I1K-3 | anemeHTOB Y TI0 TUTIOBOW MPOEKTHOM | yCTPONCTB, BEIOUPATh METOABI
CUCTEMBbI 1 HOpMaTUBHOM pacueTa napaMeTpoB, METOIbI UX
AIIEKTPOCHAOKEHHUS | TOKYMEHTAIIUU AKCIIEPUMEHTAIILHOTO ONPEEIICHNUS.
00BEKTOB napaMmeTpsl Brnaners: HaBbIKaMu pacyeta
ANEKTPOTEXHOJIOTUYEC- [IapaMETPOB CXEM 3aMEIIECHHUS
KHX YCTPONCTB CHCTEM ANEKTPOTEXHUYECKHUX YCTPOUCTB,
AJIEKTPOCHAOKEHU S METOJIaMH MX YKCIIEPUMEHTAIBLHOTO

OTpeieIIeHusI.




1 2 3 4
3HaTh: 0OCOOEHHOCTH PEKHUMOB
paboThI ANEKTPUUYECKUX U
[1K-4.1 Cniocoben MAarHUTHBIX LieNEN
OTIpeeIIsATh AIIEKTPONPUBOIHBIX YCTPOICTB
9KCIIEPUMEHTAIIBHO, CUCTEM 3JIEKTPOCHAOKEHUS.
paccUuTHIBATD, YMeTh: BRIOpaTh METOJ1 pacueTa u
OLICHUBATh BU3YaJIbHO (WJI1) PKCTIEPUMEHTAIILHOTO
H(WJIM) 1O CIIPAaBOYHHUKAM | OTIPEIICIICHUS PeKrMa paboThI
Y 110 TUIIOBOM MPOEKTHOM | 3JIEKTPOIPUBOIHBIX YCTPOMCTB C
Y HOpMaTUBHOU HEJIMHEWHBIMH 3JIEMEHTAMHU U
JOKYMEHTAIUU PEKUMbl | MATHUTHBIMH LICTISIMU .
paboThI Bnaners: HaBbIKaMu pacueTa
3JEKTPONPUBOTHBIX PEKUMOB IEKTPOIPUBOIHBIX
YCTPOMCTB CUCTEM YCTPOMCTB, COJIepKaLINX
AJIEKTPOCHAOKEHUS HEJIMHEWHBIE 3JIEMEHTHI U (WJIN)
MarHUTHBIE 1I€TIH, HABBIKAMH UX
AKCIIEPUMEHTAJILHOTO ONPEEIICHUS
3HaTh: 0COOEHHOCTH PEKUMOB
pabOTHI JIEKTPUUECKUX U MarHUT-
IIK -4.2 Criocoben HBIX IIEMeN AJIEKTPOTEXHOJIOTUYEC-
OIIpeeIATh KHX YCTPOWCTB CUCTEM
JKCIIEPUMEHTAIBHO, AIIEKTPOCHAOKEHHUSI.
Crniocoben paccunThIBaTh, YMeTh: BbIOpaTh METO/1 pacueTa u
OTIpeIeINATh OLICHUBATh BU3YaIbHO (1K) SKCTIEPUMEHTAIBHOTO
K-4 | PEKUMbL paboThI n(WIn) IO COPaBOYHHUKAM | OIPENETIeHUs pekuMa paboThl

CHUCTEM
AEKTPOCHAOKEHUS
00BEKTOB

U 110 TUIIOBOW IIPOEKTHOU
Y HOPMAaTUBHOU
JOKYMEHTALUU PEXUMBI
paboTsl
NEKTPOTEXHOJIOTUYEC-
KHMX YCTPONCTB CHCTEM
INEKTPOCHAOKEHHS

AIEKTPOTEXHOIOTUYECKUX
YCTPOMCTB C HEJIMHEHHBIMU
AIIEMEHTAMHU M MAarHUTHBIMU ETISIMU
.Bnaners: HaBpIKaMu pacuera
PEKHUMOB AIIEKTPOTEXHOIOTUIECKIX
YCTPOMCTB, COAEpKAIINX
HEJIMHEWHBIE SJIEMEHTHI U (WJIH)
MarHUTHBIC [IeTTH, HABBIKAMH UX
HKCIEPUMEHTAIBHOTO ONpeIEeTICHUs

I1K-4.3 Cnocoben
OIIpEACIIATh
AKCIIEPUMEHTAIIBHO,
paccUuTHIBATD,
OLICHUBATh BU3YyaJIbHO
u(WIK) O CIIPaBOYHUKAM
U 110 TUTIOBOM IPOEKTHOMN
Y HOPMAaTUBHOMU
JTOKYMEHTAIH PEKUMBI
paboThI cUCTEM
AJIEKTPOCHAOKEHUS, B
TOM YHCJIE CUCTEM

3Hath: Bo3moxxHOCTH MeTOna
CUMMETPUYHBIX COCTABJISIFOIIMX JJIsI
OTpEeNIeTICHUsI PEKUMOB CHUCTEM
3JIEKTPOCHAOKEHNUS.

YMeTh: COCTaBUTh CXEMEI
3aMEIICHUS] CUCTEMBI
AIIEKTPOCHAOXKEHUS B paboyeM U
aBapUIfHBIX PEKUMaX JIJIs pacyera
METOAOM CI/IMMeTpI/I'-IHI)IX
COCTaBIISIOIINX.

BJ'Ia}IeTI)Z HaBbIKAMH pvaeTa
PEXKHUMOB CUCTEM

JIEKTPOCHAOKEHUS ANIEKTPOCHAOKEHHS] METOI0M
rOpOJOB U CUMMETPUYHBIX COCTABJISAIOLIUX
MIPOMBIIIIIEHHBIX

HpEANPUATHI




1 2 3 4
3HaTh: CrIOCOOBI 0OECTICYCHHUS
3aJJaHHBIX TTAPAMETPOB U PEIKUMOB
CHUCTEM 2JIEKTPOCHAOKEHUS
Crniocoben .
YMeThb: BRIOpATh IS TAaHHOM
obecrieunBaTh [IK-5.1 JdemoHcTpupyet
CUTYaIlUu criocod obecreueHs
3a/IaHHBIC 3HAHUS 110 00ECIICUCHUTIO
3aJJaHHBIX TTAPAMETPOB U PEKUMOB
[1IK-5 | mapameTpsl u 3aJJaHHBIX TAPAMETPOB U

pe)I(I/IMBI CUCTCM
3IEKTPOCHAOKEHUS
00BEKTOB

PECKUMOB CUCTEM
SHCKTpOCHa6)KeHI/I5[

CHUCTEM 2JIEKTPOCHAOKEHUS
BrnaneTs: HaBbIKaMH OIICHKH

3¢ (HEeKTHBHOCTU PUMEHEHUS
BBIOPAHHOTO CIIOC00a 0OeCTICUCHHS
3aJJaHHBIX TTAPAMETPOB CUCTEM
DIIEKTPOCHAOKCHUSI.




2. OCHOBHASA YACTb

2.1. O0beM y4eOHOM TMCHUILVIMHBI ¥ BHAbI Y4eOHOH padoThI

Ounas popma o0yueHust

But paGoTsi Bcero yacos/ Cemectp
p 3a4. equHULL 4
1 2 3
AyIMTOpHBIE 3aHATHS (BCEro) o4 o4
B tom uuce:
Jlexuuu (JI) 18 18
[Tpaktuueckue 3ansatus (I13) 18 18
JlabopaTopusbie padotsl (JIP) 18 18
CamocrosiTesbHas padora cryaenra (CPC) o4 24
IMoaroroBka K MpPOMeKYTOYHOI aTTecTaluu 36 36
Hpomesiyrodrias Bux - Dxsamen (3) 5 5
aTTeCTalus:
HUTOIO: 4acoB 144 144
00was 3a4. eIMHU
TPYA0EMKOCTh - CAHIT 4 4
3aounas popma o0yueHus
But paGoTst Bcero vacos/ Cemectp
p 3a4. equHUIL 4
1 2 3
AyIUTOpHBIE 3aHATHUS (BCETro) 16 16
B ToM ynce:
Jlexuuu (JI) 4 4
JlaGoparopusbie padboTsl (JIP)
[Tpaktryeckue 3ansatus (I13) 6 6
CamocrositeabHas padora crygenra (CPC) 119 119
IMoaroroBka K MpPOMeKYTOYHOM aTTECTALUM 9 9
[IpomexyTouHas Bun - DOx3amen (3)
aTTeCTaIlHs: 9 3
HUTOI'O: 4acoB 144 144
0buas 3a4. eNHA
TPY/10€MKOCTh G/ 4 4




2.2. Conep:xaHue y4eOHOM TN CHUIIITHHBI

CogeprkaHue pa3iesoB yueOHOH TUCIMIUINHBIL:

Ne
cent HaI/IMeHOBaHI/IeU
ecTp paszena yueOHoOM Copepxanue pa3zeinia B AUIaKTHUECKUX €IMHULIAX
. JUCLUTIIUHBI
1 2 3
Pa3pnen 1. Pacuer 1.1. Knaccudukanus HEJIMHENHEBIX 3JIEMEHTOB. OO0mas
apaMeTpoB U XapaKTepUCTUKA HEJIUHEMHBIX PE3UCTUBHBIX, WHIYKTUBHBIX U
PEKUMOB PabOTHI €MKOCTHBIX JIEMEHTOB. MeTo/bl pacueTa U 3KCIEPUMEHTAIbHOTO
AIIEKTPOTEXHUYECK | ONPENEICHHUs] IapaMeTpOB M PEXKUMOB pPAOOTHl HEJIMHEHHBIX
UX YCTPOUCTB C 3IEKTPUUYECKUX L[ENEH OCTOSHHOIO TOKA
HEJIMHEHHBIMU 1.2. HenuHeliHble CONPOTUBJIEHMS, KaK TI'€HEPAaTOpPbl BBICHIMX
3J€MEHTaMU FapMOHHUK TOKA M HalpsOKEHUs B LEMSIX IEPEMEHHOr0 TOKa.
Croco0Obl  anmpoKCHUMAallUM  XapaKTEPUCTHUK  HEJIMHEHHBIX
3JIEMEHTOB: KYCOUHO-JIMHEIHAs, CTEIICHHASI.
1.3.  Ilpocreitmme rpadudeckne, rpadoaHaTUTHUECKUE U
AQHAIUTUYECKME METOAbl aHajdu3a M[apaMeTpoB U  PEXKUMOB
HEJNMHEHHBIX JJIeKTpudeckux 1erneil. OgHodasHeie U TpexdasHbie
BBITPSIMUTEIH.
1.4.Ilepponuueckre TMPOLECCHl B DJIEKTPUUYECKUX IEMSIX C
WHJIYKTUBHBIMU M €MKOCTHBIMM HEJIMHEUHBIMU 3JIEMEHTaMHU.
VYpaBHeHHe, BEKTOpPHas JuarpaMma M OSKBUBAJICHTHas CXema
3aMeIIeHUs]  KaTymIKh ¢  (EppOMATHUTHBIM  CEPJICYHHKOM.
4 [IpakTueckoe IPUMEHEHMS HENMHEMHBIX WHIAYKTUBHOCTEH U

€MKOCTEH.

1.5. VYpaBHeHuUsI, BEKTOpHasl JuMarpaMMa U SKBUBAJCHTHAs CXeMa
3aMelieHuss TpaHcdopmaTopa ¢ (heppOMAarHUTHBIM CEPACUYHHKOM,
MapaMmeTpsl U PeKUMBI pabOTHI.

1.6 SIBnenue ¢eppope3oHanca. Deppope3oHaHC HaNpsHKEHUI.
®eppopesoHanc TokoB. Tpurrepusiii 3pdext. deppope3oHaHCHBIN
CTa0WIIN3aTOp HANPSIKEHUSL.

Paznen 2 .Meton
CUMMETPUYHBIX
COCTABJISIFOLITUX
IIpH pacuerax u
aHaJIn3e PEKUMOB
CUCTEM
AIEKTPOCHAOKEHUS

2.1 Meroax CUMMETPHYHBIX COCTaBISIFOINX: CHMMETpUYHBIE
COCTaBJISIOLINE TOKOB U HaIPsKEHUH. Pasznoxenue
HECUMMETPUYHONW CHCTEMbI BEKTOPOB TOKOB HAa CHUMMETPUYHbBIE
COCTABJISAIOLINE T10 3aJaHHON METOUKE

2.2 Cxembl 3aMelIeHWs] HECUMMETPHYHOW Tpex(a3sHOH KK
JUISE CHMMETPHUYHBIX COCTABISIONIMX NPSAMOM, 0OpaTHOM 1 HyNIeBOM
nocneaoBareabHocTel. Pacuér mapamMeTpoB M pEeXUMOB pPabOTHI
TpEX(Pa3HbIX IEKTPUUYECKUX IeTel ¢ MPOAOIBHON U MOMepeuHon
HECHUMMETPHEH.

2.3 Pacuér mnapamMeTpoB M pEKHUMOB pabOThl TpEX(azHbIX

JJEKTPUYECKUX IIETeW TMpU HECMHYCOMJAIBHBIX TOKAX W
HaIpsHKEHUSX.
2.4 Teopema 00 aKTUBHOM JIBYXITOJTFOCHUKE hilae: ¢

CUMMETPUYHBIX COCTABIIAIOIIMX U €€ UCIIOIb30BAHUE IIPU aHAJINU3E
pPEXKUMOB  OAHO(A3HOTO KOPOTKOTO 3aMBbIKAHUS Ha 3E€MJIIO,
IBYX(a3HOrO KOPOTKOTO 3aMbIKaHHs, a TaKXkKe MPH MOIKIIOUECHUN
HECUMMETPUYHON Harpy3KH.

2.5 OuIbTpbl CHMMETPHUYHBIX COCTABIISIOMINX




1 2 3
Paznen 3. 3.1. MarauTtHble cBOWCTBa MarepuaioB. {DeppoMarHUTHBIE
[Tapametpsl u MaTepuaibl MX BIMAHHUE HA TMapaMeTpbl M PEXHUMBI pabOTHI
PEKUMBI paObOTHI ANEKTPOTEXHUYECKUX LIETIeH.
neKTpoTexHuueck | 3.2. Meronpl pacueTa MarHUTHBIX LENEHd IOCTOSHHOIO |
UX YCTPOUCTB, MIEPEeMEHHOT0 TOKa AJIEKTPONPUBOAHBIX ycTpoiicTB. KomriekcHoe
coJIeprKalInx MarHMTHOE COIIPOTUBJIEHME MAarHUTHOM nenu. CXeMbl 3aMelleHus
MarHUTHBIC LIETIH JUIS pacueTa napaMeTpoB U PeKUMOB pabOThl MArHUTHBIX LIENel
2.2.1. Pa3jesibl y4eOHOM IUCHHUILIAHBI, BUIbI Y4e€0OHOM 1eATeIbHOCTH U (DOPMBI
KOHTPOJIS
Ounas popma o0yueHust
Bupl yueOHO#M DopMbI
JEATCIbHOCTH, BKJIFOYAs TCKYIICTO
Ne CaMOCTOSITENIbHYIO paboTy KOHTPOJI
ceM HaumenoBanue paznena CTyneHTOB (B 4acax) ycreBaeM
ecTp y4eOHOU JUCIUILTUHBI octu (no
a Bce- | Hedensam
|3 | JIP | CPC | P o
pa)
1 2 3 4 ) 6 7 8
Pa3znen 1. Pacuer napaMeTpoB 1 peKUMOB
paboThI ANEKTPOTEXHUUECKUX YCTPOUCTB C 8 s | 121 14 42
HEJIMHEWHBIMU 3JIEMEHTaMU
1.1. Knaccugukanus HeTMHEHHBIX
areMeHTOB. O0Ias XapaKTepuCcTUKa
HEJIMHEWHBIX PE3UCTUBHBIX, UHAYKTUBHBIX U
€MKOCTHBIX 2JIEMEHTOB. MeToapl pacyera u 5 5 9 5 8 VeTHb
HKCIEPUMEHTAJIBLHOTO ONpEeSICHUs
4 | mapaMeTpoB U PEeXKUMOB pabOThl HETUHEHHBIX onpoc,
AIIEKTPUYECKHUX LIeNel MOCTOSHHOTO TOKA pettierie
WH/BU-
1.2. HenuHeiiHble COTPOTUBIEHUS, KaK Ayas:
TEHEPATOPHI BBICIIUX TAPMOHUK TOKA U 32;:;
HANpPsDKEHUS B LEMSX IEPEMEHHOT0 TOKa.
OTYET 110
Crioco0b!I anmpoKCUMaIy XapakTepUCTUK 1 2 2 2 7 nabopat
HEJIMHEWHBIX AJIEMEHTOB: KyCOUHO-JIMHENHHA, OHBIM
CTETICHHAS.
pabotam
1.3 Ipocreiimme rpadpuyeckue,
rpadoaHaIUTHYECKUE U aHATUTUYECKHE
METO/Ibl aHAJIN3a APaMETPOB U PEKUMOB
HEJIMHEMHBIX JIEKTPUYECKUX LIETIEH. 1 i 5 2 5
OpnHoda3zHble 1 TpexdazHble BHITPIMUTEIN
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2 6 7 8
1.4 Tlepuoauveckure mMpoIecch B
AIIEKTPUYECKUX IETIIX C UHAYKTUBHBIMH U YcTHBIH
€MKOCTHBIMU HEJIMHEWHBIMU 3JIEMEHTaMHU. orpoc,
VYpaBHEeHME, BEKTOpHAsI uarpamma u 5 7 | pemenne
SKBUBAJICHTHAS CX€Ma 3aMEIICHUSI KaTYIIKH C WH/BU-
(beppOMarHuTHBIM CEPIEYHUKOM. nyanb-
[TpakTHueckoe NpUMeHeHNEe HETMHEHHBIX HBIX
WHJYKTUBHOCTEH U EMKOCTEH. 3ajady,
1.5 YpaBHeHus1, BEKTOpHAs 1uarpamMmma u OTYET 110
HKBUBAJICHTHAs CXeMa 3aMEIeHUs nabopat
TpanchopmaTopa ¢ GeppoOMarHuTHBIM 2 6 OpHBIM
CepACYHUKOM, TTAPAMETPBHI U PEKUMBI pabotawm,
paboTHI. PK-1, Ha
1.6 SIBnenue peppope3oHaHca. 4eTBep-
deppope30HaHC HAMPSHKEHUH. TOU
®eppopeszoHanc TOkoB. Tpurrepusiii 3¢ dexr. 4 9 HeJene
deppope30HaHCHBIN cTaOUIN3aTOP PK-2 Ha
HAIPSKECHUS. ECTON
Hezene
Paznen 2 .Metoa cuMMeTpUYHBIX
COCTaBIISIOLIUX [P pacueTax W aHallu3e 30 44
PEXMMOB CUCTEM 3JIEKTPOCHAOKEHUS
2.1MetoJ1 CHMMETPUYHBIX COCTABIISIONIHX:
CHUMMeTpHUYHBIE COCTABIISIOIINE TOKOB U VeIl
HarpspKeHui. Pasiioxkenne HeCuMMETpUYHON 2 6 | ompoc,
CHCTEMBI BEKTOPOB TOKOB Ha CUMMETPUYHbBIE pelieHue
COCTABJISIOUIME 110 3aJJaHHOW METOJIUKE WH/BU-
2.2 CxeMmbl 3aMeIIeHNs HECHMMETPUYHON Iyallb-
Tpex¢azHol 1enu 1JIi CUMMETPUYHBIX HBIX
COCTaBJISIOLINX MPSMO, 0OpaTHOM U 3ajad,
HYJIEBOM I10CIEN0BATENbHOCTEN. Pacyér 4 8 OTYET 110
MapaMeTPoOB U PEKUMOB pabOThI TPEXPazHBIX nabopa-
BJIEKTPUYECKUX LETEH C MPOIOIbHON U TOPHBIM
MIONEPEYHON HECUMMETPHUEN. pabotawm,
PK-3 na
2.3 Pacuér mapameTpoB U peKUMOB JEBSITOM
paboThI TPEX(Da3HBIX IIEKTPUUECKUX LIENeH HeJene,
IIPU HECUHYCOUIATBHBIX TOKAX U 20 23 | cmaya
HANPSDKEHUSX. pacuer-
2.4 HOM
2.4 Teopema 00 aKTUBHOM JIBYXITOJIFOCHUKE paboThI
JUUISI CHMMETPUYHBIX COCTABJISIONINX U €€ Ha 16-i1
UCIIOJIb30BaHUE MTPH aHAIU3E PEKUMOB Hezene
01HO()a3HOTO KOPOTKOTO 3aMBIKaHHS Ha
3eMJII0, IBYX(a3HOT0 KOPOTKOT'O 3aMbIKaHUS, 4 7

a TaKKe MpH MOJKIIOYEHUH HECUMMETPUYHON
Harpy3ku. @UIbTpel CAMMETPUYHBIX
COCTaBJISIOLINX
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1 2 3 4 5 6 7 8
Paznen 3. [TapameTpsl 1 pexxuMbI pabOTHI YcrHbIi
IIEKTPOTEXHUYECKUX YCTPOUCTB, 4 4 4 10 22 orpoc,
COJIep>KalllX MarHUTHBIC LIeTIH pelieHue
3.1 MarnuTHbl€ CBOWMCTBAa MaTEPUAJIOB. WH]IUBU-
®eppoMarHUTHbIE MaTEpUANIbl UX BIUSHUE HA Jlyaib-
napamMeTpsl U peKUMBI PaOOTHI 1 - 4 6 13 HBIX
INEKTPOTEXHUYECKUX IeMeil. 3ajad,

4 OTYET 110
3.2 MeTtojibl pacueTa MarHUTHBIX LIETICH nmabopart
MIOCTOSIHHOT'O U IIEPEMEHHOI0 TOKa OpHBIM
3IEKTPONPUBOHBIX YCTPOICTB. pabotawm,
KomriekcHOe MarHuTHOE COTIPOTHBIICHUE 3 | 4 - 4 9 PK-4 na
MarHuTHOM nenu. CXeMbl 3aMelleHust IS 17
pacyera napaMeTpOB U PEKUMOB paObOTHI Hezene
MarHUTHBIX [eneH
[TonroToBka K MpOMEKYTOYHOW aTTECTAIIHU 36
NTOI'O: 18 | 18 |18 |54 144

3aouHnas opma o0yueHus
Bunel yue6Hoi dopmsl
NEeATEIbHOCTHU, BKIIFOYast TCKYyIIEro
Ne CaMOCTOSITeNIbHYIO padoTy | KOHTPOJIA
ceM HaumenoBanue paznena CTYZeHTOB (B yacax) ycreBaeM
ecTp y4eOHOU JUCIUILTUHBI octH (no

a Bee- | Hedenam

JI H3 TP CPC lf:: cemecm-
pa)

1 2 3 4 5 6 7 8
Paznen 1. Pacuer mapamMeTpoB U peKUMOB
PpabOoThI ANEKTPOTEXHUYECKUX YCTPOUCTB C 1 9 4 36 43
HEJTMHEWHBIMH JIEMEHTaMU
1.1. Knaccugukanus HeTMHEHHBIX YcrHbII
aneMeHTOB. O0I1as XapaKTepuCTUKa o1poc,
HEJIMHEWHBIX PE3UCTUBHBIX, MHAYKTUBHBIX U peleHue
€MKOCTHBIX 3JIEMEHTOB. MeTO/Ibl pacueTa u 1 i 2 4 7 AHIUBU-
AKCIEPUMEHTAIBHOTO ONPEACIICHUS Jyanb-

4 | mapaMeTpoB U PEKUMOB pabOThl HETMHEHHBIX HBIX
AIIEKTPUYECKUX LIENEN IIOCTOSHHOTO TOKA 3ajad,

OTYET 110
1.2. HenuHeiHbIe CONPOTUBIICHHUS, KaK nabopat
TeHEePaTOPhI BBICIINX TAPMOHHK TOKa U OpPHBIM
HaINpsDKEHUS B IETIAX IEPEMEHHOT0 TOKA. pabotam
CrniocoObl anmpoKCUMaIuy XapaKTepUCTHK - - - 6 6

HEJIMHEHWHBIX 3JI€MEHTOB: KyCO‘-IHO-JIHHCﬁH&SI,
CTCIICHHAasI.
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2 6 7 8
1.3 Ilpocreiimue rpaduyeckue,
rpad0aHaATUTHYECKHUE U aHATUTHIECKUE
METO/Ibl aHAIIM3A [1aPAMETPOB 1 PEKUMOB 4 4
HEJIMHEHHBIX 3JIEKTPUYECKHX IIeTICH.
Opnnodasnbie u TpexdazHble BHIIPIMUTEIN
1.4 Tlepuoauveckue MpoIecch B
SMEKTPHIECKUX LEMSX C MHAYKTHBHBIMI 1 oo
€MKOCTHBIMU HEJIMHEWHBIMU 3JIEMEHTaMHU.
YpaBHeHUEe, BEKTOpHAs TUarpaMMa u onpoc,
SKBHUBAJICHTHAS CX€Ma 3aMEIICHHSI KaTYIIKH C 6 7 | pemenHe
(beppOMarHuTHBIM CEPICYHUKOM. HHUBH
[IpakTHyeckoe NpUMEHEHHE HETUHEUHBIX Ayath:
WHIYKTUBHOCTEN U EMKOCTEM. HbIX
3ajad,
1.5 YpaBHenwusi, BeKTOpHas Auarpamma u ?ggfpgf
SKBUBAJICHTHAs CXEMa 3aMEeIICHUS OpHBIM
Tparcdopmaropa ¢ hpeppoMarHuTHEIM 8 9 paboTam
CEpJICYHUKOM, NTAPAMETPHI U PEIKUMBI
paboTHhL.
1.6 SIBnenue heppope3oHaHca.
Deppope30HaHC HATIPSKEHUIH.
DeppopeszoHanc TOKOB. Tpurrepusiii 3pdexr. 8 10
Deppope30HaHCHBIN CTaOUIN3ATOP
HaIPSKCHUS.
Paznen 2 .Metoa cuMMeTpUYHBIX
COCTaBJIAIOLIMX IIPU pacyeTax M aHaJIU3e 59 65
PEKUMOB CHUCTEM DJIEKTPOCHAOKESHUS
2.1 MeToa CUMMETPUYHBIX COCTABIISIFOIINX : ¥ CTHbI
CHUMMETpPUYHBIE COCTABIISIONINE TOKOB U onpoc,
HanpsbkeHul. Pasznoxenue pettierHe
HECUMMETPUYHON CUCTEMBI BEKTOPOB 10 11 | MHAMBAS
TOKOB Ha CHMMETPHYHBIE COCTABIIAIOMIHE ﬁi?;b-
0 33JJaHHOM MeTOoIuKe
3ajad,
2.2 CxeMsbl 3aMeNICHUS] HECUMMETPUIHOM OTACT 1O
Tpex¢azHo 1enH 1J11 CUMMETPUYHBIX nabopat
COCTaBJISIOLINX MPSIMO, 0OpaTHOM U OPHbIM
HYJIEBOM MocienoBarenbHocTel. Pacuér 10 12 paboraw,
MapaMeTpoB U PEKUMOB pabOTHI TPEXPa3zHBIX caata
OMEKTPHIECKHX neneu ¢ HpS),Z[OJ'IBHOﬁ u Ei;qu_
MOTIEPEYHON HECHMMETPHUEH. AGOTE
2.3 Pacuér mapamMeTpoB U peKUMOB P
paboThI TPEX(HA3HBIX AMEKTPUIECCKUX IIETICH
IIPY HECUHYCOUAIBHBIX TOKAX U 30 33

HAIIPSXKCHUAX.
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1 2 6 7 8
2.4 Teopema 00 aKTUBHOM
JBYXITOJIFOCHUKE JIJIs1 CAMMETPHYHBIX
COCTaBJIAIOLIMX U €€ UCIOJIb30BaHUE NIPU
aHaJM3e PeXXUMOB OHO(PA3HOTO KOPOTKOTO 9 9
3aMBIKaHUS Ha 3eMJII0, IByX(a3HOTrO
KOPOTKOTI'O 3aMbIKaHUs, a TAKXKe MpU .
HOJKIFOYEHUH HECUMMETPUYHON Harpy3KHu. ¥ CTHEIR
DWIBTPHl CUMMETPUYHBIX COCTABIISIFOIIMX orpoc,
Paznen 3. [TapamMeTpsl 1 pexxuMbl pabOThHI petiiere
IIEKTPOTEXHUYECKUX YCTPOUCTB, 24 o7 | MMM
CoJIepKALMX MarHUTHbBIE LIENU Ayl
4 3.1 MarHuTHbl€ CBOMCTBAa MaTEPUAJIOB. 3:;:;
deppoMarHUTHbIE MaTepUAJIbl X BIUSHUE HA ’
napamMeTpsl ¥ peKUMBI PaOOTHI 10 12 OTIéeT 1o
JJIEKTPOTEXHUYECKUX LIEHEH. fabopat
OpHBIM
3.2 Metoabl pacueTa MarHUTHBIX LieNeH padoram
MOCTOSIHHOT'O U IIEPEMEHHOI0 TOKa
3JIEKTPOIIPUBOAHBIX YCTPOMCTB.
KomrekcHoe MarHuTHOE COMPOTUBIICHUE 14 15
MarHuTHOH nenu. Cxembl 3aMeLeHUs IS
pacdera mapaMeTpoB U PEKUMOB pabOTHI
MarHUTHBIX Lenen
[loaroroBka K NpoMEXyTOYHOM aTTeCTAlluU 9
NTOI'O: 119 | 144
2.2.2. [lpakTn4yeckue 3aHATHS
Ounas ¢popma o0y4eHus
Ne HaumenoBanue pasnena yueOHOM Beero
cemec JUCIUTIAHBI HaumeHnoBaHue pakTHYECKUX 3aHATUN 4ACOB
Tpa
1 2 4
Paszpnen 1. Pacuer mapamerpoB u
PEKUMOB PabOTHI 3
ANEKTPOTEXHUYECKUX YCTPOMCTB
C HEJIMHENHBIMU JIEMEHTAaMU
1.1. Knaccuduxanus
HEJIMHEHHBIX 351eMeHToB. O0mas
4 XapaKTEPUCTUKA HEJTMHEHHBIX I13 Nel Metoas! pacuera u

PE3UCTUBHBIX, UHAYKTUBHBIX U
€MKOCTHBIX DJIEMEHTOB. MeTOoab!
pacuera U 3KCIEepUMEHTAIBHOTO
ONpeJIeTeHUs TapaMeTPOB U
PEXUMOB PabOTHI HEMMHEWHBIX
AJIEKTPUYECKUX LIETIei
MOCTOSIHHOT'O TOKA

9KCIIEPUMEHTAIILHOTO ONPEAEIICHUS
MapaMeTpoB U PEKUMOB PabOTHI
HEJIMHEWHBIX AIEKTPUUYECKUX LIeTIEN
MTOCTOSIHHOTO TOKa
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2

1.2. Henunelinbie CONPOTUBIIE-
HUSI, KaK TeHEPATOPHI BHICIIUX
TapMOHHK TOKa U HaNPsDKEHUS B
Lernsx nepemeHHoro Toka. Crio-
COOBI anMmpOKCUMAIIUU XapaKTe-
PUCTUK HEJIMHEUHBIX 3JIEMEHTOB:
KYCOYHO-JIMHEHasl, CTeNICHHAs.

I13 Ne 2 MeTo KyCOYHO-HENMHEWHOMN
annpOKCUMALUU IIPU PACYETE LIETIH C
HEJIMHEUHBIMU UHIYKTUBHOCTBIO U
€MKOCTBIO IIPY IIOYTH NPSAMOYTOJIbHOU
OCHOBHOM XapaKTEPUCTUKE

1.4 Tlepuoauyeckue Mpoiecch B
AJIEKTPUYECKUX LIETSX C
WHJIYKTUBHBIMU U €MKOCTHBIMU
HEIUHEHHBIMH dJIEMCHTaAMHU.
YpaBHeHHE, BEKTOpHAs
JMarpaMMa M SKBUBaJICHTHAs
cxema 3aMeIIeHUs KaTYIIKH C
(beppOMarHUTHBIM CEPIACYHUKOM.
IIpakTnueckoe
MIPUMEHEHUCHEIIMHEUHBIX
VMHJIYKTUBHOCTEN U EMKOCTEH.

I13 Ne 3 Pacuet napameTpoB U peKMMOB
paboTHI 1eTnel ¢ HEMTMHEHHBIMH
KaTyIIKaMH

1.5 YpaBHeHUs, BEKTOpHAS AHa-
rpaMMa M SKBUBAJICHTHAS CXeMa
3amelieHus Tpancopmaropa ¢
(heppOMarHUTHBIM CEPICTHIKOM,
napaMeTPbl U PEKUMbI PaOOTHI.

I13 Ne 4 Pacuet nmapameTpoB U peKHMOB
paboThI TpaHchopMaTOpa CO CTATBHBIM
CepJACYHUKOM

Pa3znen 2 .Meroa cuMMeTpUUHBIX
COCTaBJISIOLINX IIPH PacuyeTax U
aHaJIN3€e PEXKUMOB CHCTEM
AIIEKTPOCHA0KEHUS

2.1 MeTtoa cCMMMETPHYHBIX
cocraBisommx. CUMMeTpH4-
HBIE COCTAaBIISAIOIINE TOKOB U
HanpsbkeHul. Pasznoxenue He-
CUMMETPUYHOM CHCTEMBI BEKTO-
POB TOKOB Ha CUMMETPUYHbIE
COCTaBJISIOUIME 110 3aJaHHON
METOMKE

[13 Ne SPa3znoxeHre HeCUMMETPUYHOM
CHCTEMBbI BEKTOPOB TOKOB Ha
CUMMETPHUYHBIE COCTABIISIONINE TIO
3aJJaHHOI MeTouKe

2.2 Cxembl 3aMeUICHUS] HECUM-
METPUYHOM Tpexpa3zHOU LKIH
JUISI CAMMETPHUYHBIX COCTaBIISIO-
IIMX NpsIMOH, 0OpaTHOI U HyIe-
BOH ITocietoBareabHocTel. Pac-
4ET MapaMeTpOB U PEKUMOB pa-
00ThI TpEX(Ha3HBIX TEKTpUYEC-
KHUX LEMNEN ¢ MPOJOJIBHON U
MTONEPEYHON HECUMMETPHUEN.

I13 Ne 6 Pacu€r nmapameTpoB 1 pe:KMMOB
paboThl TPEX(Ha3HBIX IIEKTPUUECKUX
LIETIEH ¢ ITPOIOIBHON U MONIEPEYHOU
HECHUMMETPHEH.

2.3 Pacuér napaMeTpoB U
PEXUMOB pabOTHI TPEX(Ha3HBIX
NEKTPUYECKUX LIeNIEN IIpu
HECUHYCOMJAJBHBIX TOKaX U
HaNpPsSDKEHUSAX

I13 Ne 7 Pacu€r napameTpoB U
PeXUMOB pabOTHI TPEX(ha3HBIX
NMEKTPUYECKUX LIETIEN TIpU
HECUHYCOUJAIBHBIX TOKaX U
HaIPSDKEHUAX
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Paznen 3. TlapameTpsl ¥ peKUMBI
paboThI 3JTEKTPOTEXHUYECKHIX
YCTPOMCTB, COepIKaLIUX
MAar"duTHBIC LICIIN

3.2 MeTonbl pacuera MarHUTHBIX
1enei mNoCTOSIHHOTO U
MEPEMEHHOTO TOKa
ANEKTPONPUBOIHBIX YCTPOUCTB.
KomnnekcHoe marautHoe
COIPOTUBIIEHUE MAarHUTHOU
renu. CXeMbl 3aMeIeHus IS
pacuera napaMeTpoB U PEKUMOB
paboOThl MATHUTHEIX LIETICH

113 Ne 8, 9 CocTaBineHune cxem
3aMeIIeHHU MarHUTHOM 1ienu. PacdeTr u
aHaJii3 apaMeTpoB U PEKUMOB
paboThI

HUTOIO:

18

3aounas popma o0yueHus

cemec
Tpa

HaumenoBanue pazzaena yueOHoO
IUCIHAILINHEBI

HaunmeHnoBanue nmpakTH4ECKUX
3aHATUHA

Bcero
qaCcOoB

2

3

Paszpgen 1. Pacuer mapamerpoB u
PEXKUMOB PabOTHI NEKTPOTEXHHU-
YECKUX YCTPOMCTB C HETUHEUHBIMU
2JIEMEHTaMU

1.4 Tlepuonuyeckre MpoLEecch B
ANEKTPUYECKUX LIETMAX C UHIYKTHUB-
MU ¥ €MKOCTHBIMH HEJIMHEHHBIMU
JJIEMEHTaMU. Y paBHEHUE, BEK-
TOpHAas uarpaMMa M SKBHUBaJICHT-
Hasl CXeMa 3aMEeUIeHUs KaTyLIKU ¢
(beppOMarHuTHBIM CEPJIEYHUKOM.
[IpakTHueckoe
IIPUMEHEHUEHEITMHENHBIX
WHIYKTUBHOCTEN U EMKOCTE.

1.5 YpaBHeHUs1, BEKTOpHAs
auarpamMma 1 SKBUBAJIEHTHas cXeMa
3aMelleHus TpaicopmaTopa ¢
(beppOMarHuTHBIM CEPICYHUKOM,
rapaMeTpsl U PeKUMBI pabOTHI.

I13 Ne 1 Pacuer nmapameTpoB u
peXUMOB pabOTHI LENei ¢
HEJIMHEMHBIMU KaTylmkaMu. Pacuer
TapaMeTpPOB U PEKUMOB PAOOTHI
TpaHcdopmaropa co cTaabHbIM
CepIACYHUKOM
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1 2 3 4
Paznen 2 .MeToa cMMMETPUYHBIX
COCTABJISIIOLIUX MPU pacueTax M 4
aHaJlu3e PeKUMOB CCUCTEM
INEKTPOCHAOKECHHS
2.1 MeTtoa CHMMETPUYHBIX COCTaB-
nsiromux. CUMMETpUYHBIE COCTaB- .
- P o [13 Ne 2a3510keHHE€ HECUMMETPUYHON
JISIOLIUE TOKOB U HanpshkeHuil. Pas-
. CUCTEMbI BEKTOPOB TOKOB Ha
JI0’)KEHHE HECUMMETPUYHON CHUCTE-
CUMMETPUYHBIEC COCTABJISIONINE 11O
MBI BEKTOPOB TOKOB HAa CHMMETPHY- . ,
. 3aJlaHHON MeToauke. Pacuér
HBIE COCTaBJIAIONINE 110 3a/IaHHON
rapaMeTpoB U PEKUMOB PaOOTHI
METOJIUKE . .
TpEX(Da3HbIX FITEKTPUUECKUX LIETIEH C
2.2 CxeMbl 3aMeIICHHS . N
. . IIPOJOJILHOM 1 NOTIEPEYHOMN 2
4 HECUMMETPUYHON Tpex(dazHOH KU .
HECUMMETpHEH.
JUTSI CAMMETPHUYHBIX COCTaBIISIOIINX
psIMOiA, OOpaTHOM U HyNIEBOM
rocienoBarenpbHocTe. Pacuér
MapaMeTpoB U PEKUMOB PaOOTHI
TpEX(ha3HBIX ITEKTPHUSCKUX TICTICH
C IIPOJIOJILHOM U MOTEPEUYHOM
HECHUMMETPHUEH.
2.3 Pacuér napametpoB u pexumoB | I3 Ne 3 Pacuér napamerpos u
paboThI TpEXhazHBIX PEKUMOB pabOTHI TPEX(Ha3HBIX
ANEKTPUYECKUX LIeTel Ipu ANEKTPUYECKHUX LIeTIel pu 2
HECUHYCOHMIAJIbHBIX TOKaX U HECHHYCOUJIAJIbHBIX TOKAX U
HAMPSDKEHUAX HaANPSDKEHUSX
HUTOI'O: 6
2.2.3. JIaGopaTopHbie padoThI
Ounas ¢popma o0y4eHus
No HaumeHnoBanue pazzaena ydeOHOI
pasiea yi Haumenosanue Bcero
cemec JUCITUTUTUHBI .
MPaKTUYECKUX 3aHATUI 4acoB
Tpa
1 2 3 4
Paszgen 1. Pacuer mapamMeTpoB U pexuMoB
PpaboThI ANMEKTPOTEXHUIECKUX YCTPOMCTB C 12
HEJTMHEHWHBIMU JJIEMEHTaAMH
1.1. Knaccuduxaryss HeTMHEHHbBIX 37€MEH-
4 ToB. OO0IIas XapaKTepUCTUKA HETHHEHHBIX
PE3UCTUBHBIX, UHAYKTUBHBIX U EMKOCTHBIX | JIP Nel UccnenoBanue
37€eMEHTOB. MeTo/ibl pacyeTa u HEJTMHENHBIX IEKTPUUECKUX 5

OKCIICPUMCHTAJIBHOT'O OIIPEACIICHUS I1apa-
MCTPOB U PCIKUMOB pa6OTBI HCJIIMHCIHBIX
QJICKTPHUYCCKUX IIeIIeH ITOCTOSHHOTO TOKA

erer NOCTOSHHOTO TOKa
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2 3 4
1.2. HenuHeHbIe CONPOTHUBIICHMS, KaK
P > JIP Ne 2 MccnenoBanue
TE€HEPATOPHI BHICIIUX TAPMOHUK TOKA U
PEKUMOB pabOTHI
HaMpPSDKEHUS B LEMNAX IEPEMEHHOI0 TOKa. .
AIIEKTPUYECKON Lienn 2
CriocoOpl anmpoKCUMaluU XapaKTePUCTUK
. MIEPEMEHHOT0 TOKa C
HEJIMHEWHBIX JIEMEHTOB: KyCOYHO- .
o HEJIMHEHHBIMU 3JIEMEHTAMU
JIMHEeWHas, CTEeTICHHAs.
1.3 Ilpocreiimue rpadpuyueckue, JP Ne 3 UccnenoBanue pexu-
rpadoaHATUTUYCCKUE W aHATUTHYECKUE MOB pa0OThI AJCKTPHUECKON
METO/Ibl aHaJIM3a apaMeTPOB U PEKUMOB L[ENU IePEMEHHOTr0 TOKa C 2
HEJTMHEHUHBIX JICKTPUUYECKUX IIeTeH. 0oHO(a3HBIM U TpeX(ha3HbIM
Opnodasuble 1 TpexdazHble BHIIPSIMUTENN | BBIIPSIMUTEIEM.
1.4 Tlepnoauyeckue nMpouecchl B JIEKTPU-
YEeCKHUX LIEMSAX C UHAYKTUBHBIMU U €MKOCT-
HBIMU HEJTMHEHHBIMU 3JIEMEHTaMU. Y paB-
p JIP Ne 4 UccnenoBanue
HEHUE, BEKTOpHAs AUarpaMMa U SKBUBa- M
AIIEKTPUYECKOM LIEMH C 2
JIEHTHAs CXeMa 3aMEILECHUS] KaTYIIKH C .
KaTYIIKOW WHAYKTUBHOCTH
(beppoOMarHuTHBIM CEPICYHUKOM.
[IpakTueckoe NPUMEHEHHs HEIMHEUHBIX
WHJIYKTUBHOCTEN U EMKOCTEH.
JIP Ne 5 UccienoBanue
(beppope3oHaHCHOM 1IENHU TIPH
1.6 SIBnenue peppope3oHanca. MOCJICIOBATEILHOM
Deppope30HaHC HAMPSHKEHUM. BKJIFOUCHUU HEJIMHEUHOM
deppope30HaHC TOKOB. TpUTTEPHBIi WHIYKTUBHOCTH U €MKOCTH
. 4
s dekr. Deppope3oHaHCHBII JIP Ne 6 UccnenoBanue dep-
CTaOUIN3aTOp HAMPSIKEHUS. POPE30HAHCHOM IIeTH MIPH Ta-
paIEeTbHOM BKIIFOUSHUH
HEJTMHEWHON UHTYKTUBHOCTHU
1 eMKOCTH
Paznen 2 .MeTos cuMMETPUIHBIX
COCTABJISIFOLIUX MPU pacuyeTax M aHaIU3e 2
PEKUMOB CCUCTEM DIICKTPOCHAOKEHUS
2.4 Teopema 006 aKTUBHOM JIBYXTIOJIIOCHU-
P HBYX . | JIP Ne 7 UccnenoBanue
K€ JIJIi CHMMETPHUYHBIX COCTABJISIIONIUX U €€
GUIBTPOB CHUMMETPUYHBIX
WCIIOJIb30BaHUE MIPU aHAIHM3€E PEKUMOB
COCTABJISIOLITUX
0/1HO()a3HOTO KOPOTKOTO 3aMBbIKAHUS HA 5
3eMJTI0, IBYX(a3HOTO KOPOTKOTO
3aMBbIKaHUs, @ TAKXKE TIPH IMOIKIIOUCHUN
HECUMMETPUYHON HArpy3Ku. OUIBTPHI
CUMMETPUYHBIX COCTABJISIFOIITUX
Pa3nen 3. [TapameTpbl 1 pexkUMBI pabOTHI
p p p . p JIP Ne 8, 9 MccnenoBanue
AIEKTPOTEXHUUYECKHUX YCTPOMCTB, 4
MarHUTHBIX HEPa3BETBJICH-
COJIEp>KaINX MAarHUTHBIE [IETIH .
. HBIX U Pa3BETBJICHHBIX IENeH
3.1 MarHuTHbI€ CBOMCTBA MaTEPUATIOB.
C MarHUTONPOBOAAMH U3
deppoMarHUTHBIE MATEPUAITBI UX BIUSHUE
pa3HbIX (eppOMarHUTHBIX 4
Ha TapamMeTpbl U PEKUMBI PaObOThI
" MaTepuasoB
AIEKTPOTEXHUYECKUX Ienen
HUTOTO: 18
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3aounas popma 00yyeHuUs

Ne HaumenoBanue pasnena yueOHOi Bcero
HanmMmeHoBaHMe IPaKTUYECKUX
cemec JUCIUTLTAHBI . qJaco
3aHATUN
Tpa B
1 2 3 4
Paznen 1. Pacuer mapaMeTpoB U pesKUMOB
paboThI AIEKTPOTEXHUIECKUX YCTPOUCTB C 4
HEJTMHEUHBIMU 3JIEMEHTAMHU
1.1. Knmaccudukaryss HeTUHEHHBIX 3JIEMEH-
ToB. OO011as XapakTepUCTUKA HEITMHEWHBIX
P P .. JIP Nel UcciaenoBanue
PE3UCTUBHBIX, MHIYKTUBHBIX U EMKOCTHBIX .
HEJIMHEWHBIX AIEKTPUYECKUX
3JIeMEHTOB. MeTo/1bl pacuera U dKCIepu- . 2
1enei mMoCTOSIHHOTO TOKa
MEHTAJIBHOT'O OIIpEEIEHUS apaMeTPOB U
PEXKUMOB PabOTHI HEIMHEIIHBIX
NEKTPUYECKUX LIENIEN OCTOSIHHOTO TOKa
JIP Ne 2 UccnenoBanue ¢ep-
1.6 SIBnenue peppope3oHanca. A dep
. POpPE30HaHCHOM 1IENH IIPH T10-
4 deppope30HaHC HAPSHKEHUH.
. clieIoBaTeNIbHOM U Tapal-
deppope30oHaHC TOKOB. TpUTTEPHBIi 2
. JIEJIbHOM BKJIIOUEHHUH HEJU-
s dekr. Deppope3oHaHCHBII N
HEWHOW MHAYKTUBHOCTH H
CTaOUIN3aTOp HAMPSIKEHUS.
€MKOCTH
Paznen 3. [TapameTpsl 1 pexxrUMBbl PaOOTHI
ANEKTPOTEXHUYECKUX YCTPOUCTB, 4
COJIEp>KallX MAarHUTHBIE LIeTIH
o JIP Ne 3 HccienoBanue Mar-
3.1 MarauTHbie CBOMCTBA MaTEPUAJIOB.
HUTHBIX HEPA3BETBIECHHBIX U
deppoMarHUTHbIE MAaTEPUAIIBI UX BIIHSHHE .
Pa3BETBJIEHHBIX LENEN ¢ Mar- 2
Ha IIapaMeTpbl U PeKUMbI pabOThI
. HUTOIIPOBOJAMH U3 Pa3HbIX
ANEKTPOTEXHUYECKUX Ieneit
(dbeppoOMarHUTHBIX MaTEPHAIIOB
UTOIO: 6
2.3. CamocTosiTeqIbHAsE pa0d0Ta CTyIeHTA
Ounas ¢popma o0y4eHus
Ne H GHoiA B
auMEeHOBaHUE pa3jena yueOHol cero
ceMecCT pasit ¥ Buner CPC
JUCLUILINHBI 4acoB
pa
1 2 3 4
Pasznen 1. Pacuer napamMeTpoB U peKUMOB
paboOThI AMEKTPOTEXHUUECKUX YCTPOUCTB C 14
HEJIMHEWHBIMU 3JIEMEHTaAMU
1.1. Knaccugukanus HeTMHEHHBIX
anemeHToB. OOmIas XxapakTepucTUKa [IpopaboTka KOHCIIEKTOB
4 HEJIMHEHHBIX PE3UCTUBHBIX, MHIYKTUBHBIX | JIEKIIMHA, MaTeprana y4eOHbIX
1 EMKOCTHBIX 3JIeMEeHTOB. MeTo bl pacueta | mocobuid. IloaroroBka k 2
Y DKCIIEPUMEHTAIBHOTO ONIPEAEICHUS nabopaTopHoii padore.
napamMeTpOB U PEKUMOB PaOOTHI Pemenne nHauBU Iy IbHOM
HEJIMHEWHBIX IEKTPUYECKUX Lenei 3a/1a41
MOCTOSIHHOTO TOKa
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2 3 4
1.2. HenuHeitHbIE COMPOTHUBIIEHUS, KaK [TpopaboTKa KOHCIIEKTOB
TeHEePATOPHI BBICIIUX TAPMOHUK TOKA U JeKIMHA, MaTeprana y4eOHbIX
HANpPSDKEHUS B LENAX IEPeMEeHHOro Toka. | mocobuii. Iloaroroska k 9
Crioco0sbI anmpoKCUMAaINK XapaKTePUCTHK | JTabopaTopHOM paboTe.
HEJIMHEWHBIX AJIEMEHTOB: KyCOYHO- Pemenne nnauBuyanbHON
JIMHEIHAs, CTCIICHHAS. 3a4a4M
1.3 Ilpocreiimue rpaduueckue, [IpopaboTKa KOHCIIEKTOB JICK-
rpad0aHaTUTHYECKHUE U aHATUTHIECKUE Ui, MaTepuana yaeOHbIX IMo-
METO/Ibl aHAJIM3a MTAapaMETPOB U pexuMoB | cobuil. [loaroroska k mabopa- 2
HEJIMHEMHBIX JIEKTPUYECKUX LIETIEH. TOpHOU pabote. Pemenue
Opnnodasubie u TpexdazHble BHIIPIMUTENN | HHAMBUAYAJIBLHON 3a1a4u
1.4 Tlepuoguyeckue mpoiecch B
AIEKTPUUYECKUX LIETIAX C UHIYKTUBHBIMU U
p Hemx YK [IpopaboTka KOHCIIEKTOB
€MKOCTHBIMU HEJIMHEHHBIMU JJICMEHTaAMHU. N
JEKIMHA, MaTepruana yaeOHbIX
YpaBHeHHe, BEKTOpPHAsI [uarpamma u "
noco6wuii. Iloaroroska k
HKBUBAJICHTHAs CXeMa 3aMeIICHUS - 2
naboparopHoit padore.
KaTyIIKH ¢ (heppOMarHUTHBIM .
Pemenne nnauBuyanbHON
cepaeuHukom. [Ipakruueckoe sanaum
MPUMEHEHUCHEIMHEHHBIX WHIYKTUBHOCTEM
Y EMKOCTEH.
1.5 YpaBHeHus1, BEKTOpHAS AUarpaMma u
HKBUBAJICHTHAs CXeMa 3aMeIIeHUS [TpopaboTka KOHCIIEKTOB
TpanchopmaTopa ¢ GeppoOMarHuTHBIM JIEKIUH, MaTepraia y4eOHbIX 2
CepACYHUKOM, TTAPAMETPHI B PEIKUMBI nocoOuii.
paboTHI.
1.6 SIBnenue peppope3oHaHca. [TpopaboTka KOHCIIEKTOB
Deppope30HaHC HAIPSIKEHUIA. JIeKIUH, MaTepraa y4eOHbIX
®eppope3oHaHC TOKOB. TpurrepHbii nocobuii. Iloaroroska k 4
s dext. Deppope3oHaHCHBIH nabopatopHoii padore.
CTAOMIIM3aTOP HATIPSIKEHUSI. Pemenne nHauBU Iy IbHOM
3a/1a4n
Pa3znen 2 .Merox cuMMETpUYHBIX
COCTABJISIONTUX MPH pacdeTax W aHAJIH3e 30
PEKUMOB CHCTEM DJIEKTPOCHAOKEHUS
2.1 Meroa cMMMETPUYHBIX
cocraBistonnx: CHMMETpUYHbBIE
. [IpopaboTka KOHCIIEKTOB
COCTABIISFOIINE TOKOB U HAIPSKEHUM. -
. JIEKIUH, MaTepraa y4eOHbIX
Pa3noxeHrne HECUMMETPUYHON CHCTEMBI . 2
nocobuii. Pemienue
BEKTOPOB TOKOB HA CHMMETPHYHBIC .
o WHAMBUAYAILHOM 3a1a4u
COCTABJISAIOLIME MO 33JaHHON METOUKe
2.2 Cxembl 3aMeUICHNS] HECUMMETPUYHOM
Tpex(a3zHOU KN TSI CHMMETPUIHBIX
pex( U AU € pu] IIpopaboTka KOHCIIEKTOB
COCTaBIISIOLIUX MPSMO, 00paTHON U N
. . N JeKIUH, MaTepraia y4eOHbIX
HYJIEBOH mociefoBaTensHocTeil. Pacuér .
nocodbuit. IloaroroBka k
napaMeTpoB U PEKUMOB pabOTHI 4

TpEX(a3HBIX IIEKTPUUECKUX IIETICH C
MPOAOJIBHON U MONEPEYHOU
HECUMMETpPHEHN.

nabopaTopHoO# pabdoTe.
Pewrenne nHIuBUAYaIbHOU
3a/1a4u
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1 2 3 4
2.3 Pacuér napameTpoB u pexxumMoB paboThl | [IpopaboTka KOHCIIEKTOB
TpExha3HBIX AIMEKTPUUECKUX LENel Tpu JeKIHHA, MaTeprana y4eOHbIX 20
HECHHYCOMIAJIbHBIX TOKAX U nocobuii. Pemienue
HaIpPSKECHUSX. MHIUBUAYAIbHOH 3a7a4uu
2.4 Teopema 00 akTUBHOM JByXmoJtocHUKe | [IpopaOoTka KOHCIIEKTOB
JUTSL CAMMETPHUYHBIX COCTaBJISIONINX U €€ | JIeKUUH, MaTepraia yueOHbIX
MCII0JIb30BAaHUE TIPY aHAJIN3€E PEKUMOB nocodbuii. IloaroroBka k
0/1H0(a3HOTO KOPOTKOTO 3aMbIKaHUSI Ha naboparopHoii padore. 4
3eMITI0, ABYX(a3HOTO KOPOTKOTO Pemenue nuauBuayaibHOM
3aMBbIKaHUs, @ TAKXKE IPU MOJKIIOUEHUH 3a/1a4u
HECUMMETPUYHOU HATPY3KH.
OuIbTPbl CHMMETPUYHBIX COCTABJISIFOIIUX
4 Paznen 3. IlapameTpsl 1 peXXKUMBI PabOTHI
3JIEKTPOTEXHUUYECKUX YCTPOMCTB, 10
COJIepKallX MarHUTHBIE LIENU
3.1 MarauTHsble CBOKCTBA MATEPUAJIOB. [IpopaboTka KOHCIIEKTOB JIEK-
®eppoMarHUTHbIE MaTepUabl UX BIUSHUE | IIUH, MaTepraia y4eOHbIX I10-
Ha IapaMeTpbl U PeKUMBI PaOOTHI cobwmii. IToarororka k mabopa- 6
ANEKTPOTEXHUYECKUX LEEH. TOpHOM paborte. Pemenue
VWHJMBUYAJIbHOM 3a/1a4u
3.2 MeToibl pacueTa MarHUTHBIX Ienen
MIOCTOSIHHOTO U MIEPEMEHHOI0 TOKA 3JIEeKT-
POIPUBOJIHBIX YCTPOKCTB. KOMIUIEKCHOE [IpopaboTKa KOHCTIEKTOB
MarHUTHOE COMPOTHUBIIEHUE MAarHUTHOU JIEKIUH, MaTepraia y4eOHbIX 4
nenu. CxeMbl 3aMeleHus s pacueTa MOCOOUH.
apaMeTpoB U PEKUMOB pabOThI
MAarHUTHBIX LIENel
UTOTO: 108
ITonroroBka Kk MpOMEKyTOYHON aTTeCTAllUU 36
3aounas popma o0yueHnus
Ne .
ceMecT HaumenoBanue paznena yueOHoOU Bust CPC Bcero
JIACITUATITUHBI 4acoB
pa
1 2 3 4
Pasznen 1. Pacuer napamMeTpoB U peKUMOB
paboThI AMEKTPOTEXHUUECKUX YCTPOUCTB C 36
HEJIMHEWHBIMH 3JIEMEHTaMU
1.1. Knaccudukaiys HelMTMHEHHBIX
anemeHnToB. OOmIas XxapakTepucTuKa [IpopaboTka KOHCIIEKTOB
4 HEJIMHEWHBIX PE3UCTHBHBIX, MHAYKTUBHBIX U | JEKIUH, MaTepraia yaeOHbIX
€MKOCTHBIX 2JIEMEHTOB. MeTonbl pacueta | mocoomii. [loaroroska k 4

AKCIEPUMEHTAIBHOTO ONPEAEIICHUS
apaMeTpoB U PEKUMOB pabOThI
HEJIMHEWHBIX IEKTPUYECKUX Lenei
MOCTOSTHHOTO TOKa

nabopaTopHoii padore.
Pemrenne nHMBUyanbHOM
3a/1a41
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2 3 4
1.2. HenuHeitHbIE COMPOTHUBIIEHUS, KaK [TpopaboTKa KOHCIIEKTOB
reHepaTophl BHICIIUX TAPMOHUK TOKA U JICKIUHI, MaTepralia yaeOHbIX
HaIPSKEHUS B LIETISIX IEPEMEHHOTO TOKA. nocobuii. Pemienue 6
Crioco0sbI anmpoKCHMAIIUY XapaKTePUCTHK | MHIUBUAYAIBHON 3a1a9u
HEJIMHEHHBIX 3JIEMEHTOB: KYCOYHO-
JIMHEIHAs, CTCIICHHAS.
1.3 [Ipocreiimue rpadpuyueckue
P pad ’ [IpopaboTKa KOHCIIEKTOB
rpad0aHaTUTHYECKHUE U aHATUTHIECKUE N
JeKIHHA, MaTeprana y4eOHbIX
METO/Ibl aHAIN3a [1apaMETPOB U PEKUMOB . 4
. . nocobuii. Pemenue
HEJIMHEHHBIX JEKTPUUYECKUX IIeTIeH. .
WHJIMBUIYaJIbHOW 3a/1a4d
Opnnodasubie u TpexdazHble BHIIPIMUTEIN
1.4 Tlepuoguyeckue mpoiecch B
3JIEKTPUYECKUX LENSAX C UHAYKTUBHBIMU U
€MKOCTHBIMU HEJIMHENHBIMU 3JIEMEHTaMU. [TpopaboTKka KOHCTICKTOB
VYpaBHeHHe, BEKTOpHAs MarpaMma u JIEKIUH, MaTepraia y4eOHbIX 5
SKBUBAJICHTHAs CXeMa 3aMEIEeHUs KaTyllKu | mocoouii. Pemenue
¢ peppOMAarHUTHBIM CEPJICYHUKOM. WHJUBUYaJIbHOM 3a/1a4u
[IpakTHyeckoe NPUMEHEHUS HETMHEMHBIX
WHJIYKTUBHOCTEN U €MKOCTEH.
1.5 YpaBHenwusi, BeKTOpHas Auarpamma u
P ’ p P [IpopaboTka KOHCIIEKTOB
SKBUBAJICHTHAs CX€Ma 3aMEILEHUs TPaHC- N
JeKIUH, MaTepraa y4eOHbIX 8
¢dopmaTopa ¢ peppOMarHUTHBIM CEpJCUHHU- HocoGui
KOM, MTapaMeTPbl U PEXKUMBI pabOTHI. )
1.6 SIBnenue peppope3oHaHca. [TpopaboTka KOHCIIEKTOB
deppope30HaHC HAIPSHKEHUI. JeKIUH, MaTepraa y4eOHbIX
®eppope3oHaHC TOKOB. TpHUrrepHbIi nocobuii. Iloaroroska k 8
3 dext. Deppope30HaHCHBIN CTAOUIU3ATOP | JIAOOpAaTOPHOM padoTe.
HAIPSKECHUS. Pemenne nHauBuyaIbHOM
3a/1a4u
Pa3znen 2 .Meron cuMMETpUYHBIX
COCTaBJISIIOLIUX MPH pacyeTax U aHaJlu3e 59
PEKHUMOB CHCTEM AJIEKTPOCHAOKEHUS
2.1 Metoa cUMMETPUYHBIX COCTABIISIOLINX:
CHUMMETpHUYHBIE COCTABIISIFOIINE TOKOB U [TpopaboTka KOHCTIEKTOB
HanpsbkeHui. Pasnoxenue JEKIUH, MaTepraia y4eOHbIX 10
HECUMMETPUYHON CUCTEMBI BEKTOPOB TOKOB | ocoOuii. Pemienue
Ha CHMMETPUYHBIE COCTABJISIONINE 110 WHJIMBUIYAJIbHOU 3a/1a41
3a/IaHHOU METOJIMKE
2.2 Cxembl 3aMelIeHHs] HECUMMETPUYHOM
Tpex(pazHOU LEeNu JUIsi CAMMETPUYHBIX
pexd HeTHH JUEt € pH [TpopaboTKa KOHCTIEKTOB
COCTaBJISIOLIUX MPSAMOi, 00paTHON U "
. . n JIEKIUH, MaTepraa y4eOHbIX
HYJIEBOU MocienoBarenbHocTel. Pacuér . 10
nocobuii. Pemienue
napamMeTpoOB U PEKUMOB PAOOTHI .
. . WHJIMBUIyaJIbHOW 3a/1a4u
TpEX(Ha3HBIX ITEKTPUUECKUX IETIeH C
IIPOJIOJIBHOM M MTONIEPEYHON HECHUMMETPHUEH.
2.3 Pacuér mapaMeTpoB U peKUMOB padboTel | [IpopaboTka KOHCIIEKTOB
TpEX(ha3HBIX NEKTPUUECKUX TETIeH TTPH JIEKIIMH, MaTeprasa ya4eOHbIX 30

HCCUHYCOHUAAJIBHBIX TOKAX U HAIIPAKCHUAX.

nmocobuii. Pemenue
VHIWBUIYAILHOMN 3a1a4K
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1 2 3 4
2.4 Teopema 00 aKTHBHOM JBYXITOJTFOCHUKE
JUISl CAMMETPHUYHBIX COCTaBIISIONINX U €€
HCII0JIb30BAaHUE [TPU aHAIN3E PEKUMOB [IpopaboTka KOHCIIEKTOB
0/1HO(a3HOTO KOPOTKOTO 3aMBIKAHHSI HA JICKIUH, MaTepralia yaeOHbIX 9
3eMJIIO0, IBYX(a3HOT0 KOPOTKOTO nocobuii. Pemienue
3aMBIKaHUs, & TAKXKE MIPHU MOIKIIOUSHUH WHJIMBUIyaJIbHOU 3a/1a4d
HECUMMETPUYHOUN HArPYy3KH.
OUIbTPHl CHMMETPUYHBIX COCTABJISIFOITUX
Paznen 3. [TapameTpsl 1 pexxuMbl pabOThHI
ANEKTPOTEXHUUYECKUX YCTPOUCTB, 24
COJIEpXKAIIMX MATHUTHBIE LIEHN
4 3.1 MarHuTHbl€ CBOMCTBAa MaTEPUAJIOB. [TpopaboTka KOHCIIEKTOB
®eppoMarHUTHbIC MaTepUANIbl UX BIUSHUE | JEKLUUH, MaTepraia yueOHbIX
Ha TTapaMeTPhI ¥ PEKUMBI PA0OTHI nocobuii. Ilomrororka k 10
3JIEKTPOTEXHUUECKUX LIETICH. naboparopHoii padore.
Pemenne nHauBUAyanbHOM
3a/1a4u
3.2 MeToibl pacueTa MarHUTHBIX Ienen
MIOCTOSIHHOT'O Y IIEPEMEHHOI0 TOKa
ANEKTPOIPUBOIHBIX YCTPOUCTB. [IpopaboTKa KOHCTIEKTOB
KoMIuiekcHOe MarHuTHOE CONMPOTUBIICHUE JIeKIUH, MaTepraa y4eOHbIX 14
MarHuTHOM 1enu. CXeMbl 3aMeIeHUs ISt MOCOOUH.
pacueTa napaMeTpoB U PEKUMOB PaOOTHI
MAarHUTHBIX LIETeH
HUTOI'O: 119
[ToaroroBka K MPOMEXYTOYHOM aTTecTallU 9
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3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

Ounas popma o0yueHust

OcobenHoctu
Ne Bunst OO6pa3zoBarenbHbIe [IPOBEICHU
ceMe- y4aeOHOMI TEXHOJOTUH 3aHATHI
cTpa paboThI (MHHOBAIIMOHHBIE U UHTEPAKTHUBHBIE) (MHIUBHUyaTBHBIC/
TPYIIIOBEIC)
1 2 3 4
[IpakTnueckue pelieHre TPakTUKO-OPUEHTUPOBAHHBIX 3a]1a4
sanstus Ne 1-6 TPyHHoBoe
[IpakTnueckue pellIeHre IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, | IPYNIIOBOE
3ansatus Ne 7-9 HCCleIoOBaHue pekuMa paboThl
4 AJIEKTPUYECKON e
JIaboparopHas 9KCIIEPUMEHTAIILHOE UCCIIEIOBAHHE
rpynnoBoe
pabora Ne 1 -9
JIaboparopHas KOMITBIOTEpPHAS] CUMYJISIIHS,
pabora Ne2, 3,8, | IKCIIEPUMEHTAILHOE UCCIICIOBAHKE WHIUBU]TyaJIbHBIC
9
3aHsATHS B UHTEPAKTUBHOMN (hopme B 0ObeMe 36 yacoB, B TOM YUCIIE:
IIpaKTUYECKHe 3aHATUsI — 18 vacos,
nabopaTopHble paboThl — 18 yacoB
3aounas popma o0yueHus
OcobenHoctu
Ne Bunsl OO6pa3oBarenbHbIe IIPOBEACHUS
ceme- y4ueOHO TEXHOJIOTMH 3aHITHN
cTpa paboThI (MHHOBALlMOHHBIE U UHTEPAKTUBHBIE) (MHAMBUyaTbHBIE/
IpyNIOBBIE)
1 2 3 4
[IpakTuueckoe pelIeHre TPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, | IPYNIIOBOE
3anaTue Ne 1,2,3 | uccnenoBaHue pexuma paboThI
4 BJIEKTPUYECKON LIETH
JIaGoparopHas 9KCIIEPUMEHTAIILHOE UCCIIEJOBAHNE
rpynmnoBoe

pabora Ne 1 -3

3aHsTHUS B UHTEPAKTUBHOU (hopme B 0ObeMe 12 yacoB, B TOM 4ucie:
MPAKTUYECKHE 3aHATHS — 6 4acos,
nabopaTopHbie pabOThI — 6 YacoB
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4. OOEHOYHBIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH
U PE3YJIBTATOB OCBOEHUS YYEBHOM JUCIIUILINHBI

4.1. Buanl KOHTPOJISI 1 aTTeCTaluu, (l)OprI OLHCHOYHBLIX CPEACTB

Ounas ¢popma o0y4eHus1

Bupgr OueHouHbIE CPEACTBA
Ne KoM HanmenoBanue
ce- | POH paszzeina yueOHOI Roma- | Kon-so
arrec- YECTBO |HE3aBU-
mece Taluu JUACIQTLITHHEL dopma BOIIPO- | CUMBIX
Tpa (Tar, COB U BapuaH
[IpAT*) 3aJjaHui TOB
1 2 3 4 5 6
Pasznen 1. Pacuer napamerpoB u
PEKHUMOB PaOOTHI NEKTPOTEXHUUECKUX PK-1 2 6
YCTPOMCTB C HENMHEWHBIMH 3JIEMEHTAMU
PK-2 1 6
Paznen 2 .MeTtoa cuMMETPUYHBIX
Tar COCTaBJISIOUINX [P pacueTax MU aHaJI3e PK-3 1 5
PEXKHUMOB CUCTEM SJIEKTPOCHAOKEHUS
PP 1 25
4 Paznen 3. [TapameTpsl U pesKUMbI paOOTHI 1
AIIEKTPOTEXHUIECKUX ycrpoiicts, |  PK-4 4
COJIepXKaIINX MarHUTHBIE LIETH
Pa3znen 1. Pacuer napamerpoB u
PEKUMOB PaOOTHI ANEKTPOTEXHUUECKUX
YCTPOMCTB C HEIMHEHHBIMHU 3JIEMEHTaMU
2
DK3aMeH
Paznen 2 .Meton cuMMETpUUYHBIX BOIIpOCa
[IpAT | cocTaBASIOIIMX IPU pacyeTax W aHAIU3e 65/11?106- ul 25
PEXMMOB CUCTEM 3JIEKTPOCHAOXKEHUS Tam) 3a1a4ya

Paznen 3. [TapameTpsl u pexxuMbl pabOThI
AIIEKTPOTEXHUYECKUX YCTPOWCTB,
COJIEpKallX MarHUTHBIE LIENTN

* BK — BxogHO#I KOHTpOub, Tar — Texymias arrecramus, [IpAT — mpomMexyTouHasi aTTectanus,
PK — pelitunr-kontpois, PP — pacuetnast pabora,




3aounas popMma 00yyeHUs

Bune: Ol1ieHOUYHbIE CPEACTBA
Ne ;?;T;I HaI/IMeHOBaHI/IeU Komn- | o oo
e | rrec- paznena yuyeOHou HECTBO | o
MecC T IUCIUILIINHEI dopma BOIIpO- CHMBIX
Tpa (Tar CcoB 1 BapuaH
’ 3a/1aHU
HIpAt*) M TOB
1 2 3 4 5 6
Pa3nen 1. Pacuer napameTpoB 1 pekxuMoB
Tar pa6OTBIUBJ'IeKTp0TeXHI/I‘leCKI/IX YCTPOMCTB ¢ 3 1 o5
HEJTMHEHUHBIMU 3JIEMEHTaAMHU
Paznen 2 .MeTtoa ciMMETpUYHBIX
Tar COCTABJISIFOIIUX MPU pacuyeTax M aHaJIU3e 3 1 25,
PEKUMOB CUCTEM SJIEKTPOCHAOKEHUS
Pasznen 3. IlapameTpbl U pexuUMbl pabOTHI
Tar | 2JIEKTPOTEXHUYECKUX YCTPOMCTB, n3 1 25
4 coJiepKalluX MarHUTHBIE [IENU
Paszpgen 1. Pacuer nmapamMeTpoB U pexuMoB
paboThI ANEKTPOTEXHUIECKUX YCTPOUCTB C
HEJTMHEHWHBIMU DJIEMEHTaAMH
DK3ameH
Paznen 2 .MeTtoa cuMMETpUYHBIX 2
[IpAT | coCTaBISIOMIMX IIPU pacyeTax MW aHAIU3e GIEZT- BOIIPO- 25
PEKHUMOB CUCTEM AJIEKTPOCHAOKEHUS caml
Paznen 3. Ilapamerpsl U peskuMbl pabOTHI am) 3a1a4a
AIEKTPOTEXHUUYECKHUX YCTPOMCTB,
coJiepKalliX MarHUTHBIE TIETTH

* BK — BxogHO#I KOHTpousb, Tar — Texymias arrecranus, [IpAT — mpomexyTodHasi arTectanus,
N3-uuauBuayanbHs 3a1a4a.

4.2 Bonpocsl K 3K3aMeHYy

Konapr
Ne UHIUKATO-
BOIIp Bomnpocsr POB J10CTH-
oca KEHHA KOM-
HEeTEHIUI
1 2 3
1 Knaccudukanus HenuHelHbIx dneMeHToB. OOmias xapaktepuctuka | 11K-1,3,
HENMHENHBIX PE3UCTHBHBIX, MHIYKTHBHBEIX M EMKOCTHBIX dieMeHtos. | 1IK-4.1
OCHOBHBIE MX XapaKTEPUCTUKU IIK-5.1
2 MeTonel pacueTa TapaMeTPOB HEIMHEWHBIX JnekTpuuyeckux merer | 1IK-1.3,
IMOCTOSIHHOI'O TOKa [1K-3.2
3 MeTopl pacueTa peKHMOB PAaOOTHI HEUHEHHBIX 3ekTpuueckux mermer | 1IK-4.1,
MOCTOSSHHOI'O TOKa T1K-4.2,
IK-4.3
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1 2 3
4 Metonpl AKCIEPUMEHTAIBHOTO OIpPEeNeHus napaMeTpoB HenuHenHbix | I1K-3.1,
IEKTPUUECKHUX IIETICH NOCTOSHHOTO TOKa 11K-3.2
3) MeToapl  SKCIEPUMEHTAIILHOTO ONpeAeTieHus U pexuMoB padorer | 11K-4.1,
HEJTMHEHHBIX 3JICKTPHYECKUX LETel IIOCTOSTHHOTO TOKa 11K-4.2,
[1K-4.3
6 HenuneitHple cONMPOTUBIIEHUS, KAK T€HEPATOPhI BEICHIMX rapMOHUK Toka n | [1K-4.3
HaNpsDKCHUS B IIETIAX IEPEMEHHOT0 TOKA.
7 Crioco0Bl  anMpOKCUMALUM  XapaKTEePUCTUK HETMHEHHBIX 3JIEMEHTOB: K-1,3,
KYCOYHO-JIMHEWHAs!, CTETICHHAs
8 [Mpocreiimme rpadudeckue, rpadoaHanuTuyeckue u aHamurudeckme | I11K-1.3,
METO/Ibl aHAM3a MapaMeTPOB M PEKUMOB HEJIMHEHHBIX dnmekTpuueckmx | 1K-4.1
enei.
9 | Onnodasusle BempsmuTenu. [lapaMmeTpsl u pexxuMbl paboThI I1K-4.2
10 | Tpexdasznusie Bomnpsmurenu. [lapamerpsl u pexxumbl paboThI I1K-4.2
11 | Ilepuonmueckue MpOIECCHl B 3JEKTPUUYECKUX HENsAX ¢ MHAYKTUBHBIMH u | [1K-4.1,
€MKOCTHBIMH HEJIMHCHHBIMU DJIEMCHTAMH. 11K-4.3
12 | YpaBHeHHe, BEKTOpHAs IuarpaMma M JKBHBaJeHTHas cxema 3amemenus | [1K-3.1,
KaTYIIKH C (PEPPOMATHUTHBIM CEPAECUHMKOM. 11K-4.3
13 | IlpakTHyeckoe NpUMEHEHHE HEJMHEHHBIX HHAYKTHBHOCTEH U €MKOCTEH IIK-5.1
14 Tpanchopmarop ¢ ¢GeppOMArHUTHBIM CEPACUHUKOM. [Mapamerpser. | 1IK-3.1,
YpaBHEHUS, BEKTOPHAS IMarpaMma M SKBUBAJIICHTHAS CXEMa 3aMEIICHHS 1IK-4.3,
I1K-5.1
15 Tpanchopmarop ¢ heppOMarHUTHBIM CEPICIYHIUKOM. PeXuMBI paOoTEHI. IK-3.1,
I1K-4.3,
I1K-5.1
16 SBnenue deppopezonanca. Tpurrepusiit 3¢pdexr. Deppopesonanc | IIK-3.1,
HaIpsHKECHUH. T1K-4.3,
I1K-5.1
17 ®deppope30HaHC TOKOB.. IK-3.1,
IK-4.3
18 deppope30HaHCHBIN CTAOUTN3ATOP HATIPSIKCHUS IK-3.1,
[IK-4.3,
IIK.5.1
19 Meto cMMMETpHUYHBIX cocTaBisitomnx: CumMeTpuunbie coctapisromue | [1K-1.3,
TOKOB Y HaIlpsSKCHUH. T1K-4.3,
TIK-5-1
20 | Pa3nokeHME  HECHMMETPUYHOW  CHUCTEMBI  BEKTOpOB  TokoB  Ha | [IK-1.3,
CHMMETPHUYHBIE COCTABIISIONINE AaHATTUTHYECKIM METOZOM 1K-5-1
21 | Pa3nokeHHE  HECHMMETPUYHOM  CHUCTEMBI  BEKTOpOB  TokoB  Ha | [IK-1.3,
CHMMETPHYHBIE COCTABIISIONIHE TPAPUIECKUM CIIOCOO0M 11IK-5-1
22 | CxeMBbl  3aMeIICHUS  HECUMMETpU4HOM  Tpexdasznor memm s | IIK-1.3,
CUMMETPUYHBIX  COCTAaBJIAIOIIMX  OpsAMOM, oOpatHoii u  Hymesoit | [1K-4.3,
1ocJe/10BaTeNbHOCTEN 1K-5-1
23 | Pacuér mapameTpoB M pPEKUMOB pabOThl TpéxdasHbix snmekrpuyecknx | IIK-1.3,
Hemed ¢ NpOMOJBHOW  HECUMMETpHeH  MerogoM  cuMmerpuunbix | 11K-4.3,
COCTaBJISFOIIHX 1K-5-1
24 | Pacuér mapamMeTpoB M PEKUMOB paboThl Tpéxdasupix snextpudeckux | IIK-1.3,
Hene ¢ MOMepeyHoW  HeCMMMETpHUeH  METOJAOM  CHUMMETPHYHBIX HK-‘:_)-C’I
IIK-5-

COCTaBJIATOIINX
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4,3 TlpumMepHble BAPHAHTHI IK3aMEeHAIMOHHBIX 337124

1. ®a3Hoe HalpsHKEeHHE CUMMETPUYHOTO MTOTPEOUTENS, BKIOYEHHOTO M0 cXxeMme 3Be3/a 0e3
HYJIEBOT'O NPOBO/JIA, PABHO

Ug =200sin@t+30sin(2wt+30°) + 5sin 3wt + 10°) B.
Yrto Oyner moka3sIBaTh BOJBTMETP, BKIIFOUCHHBIA MEXY JUHEHHBIMU TTpoBogaMu A u B?

2. UTo mokaxkeT aMIiepMeTp , BKIIOUEHHBIN B HEUTpaJIbHBIN TPOBOJI, eciii B (pase B

CUMMETPUYHOTO MTOTPEOUTENS , BKIIFOYCHHOTO TI0 CXEME 3Be3/Ia C HYJIEBBIM MPOBOJIOM
i 5 =30sinwt+5sin2mt+ 3sin(3wt+45°%) + 0,6 sin 5wt + 30°) A 2.

3. OJIC oomoTku AB reneparopa, COEAMHEHHOTO TI0 CXEeMe TPEYTOJIbHUK PaBHA:

eas =200sin@t+30sin2et+5sin (3wt + 10° B.

Uemy paBHBI IOKa3aHUs BOJIBTMETPA, BKIFOUEHHOTO MOCIIE0BATEIHLHO C 0OMOTKAMH
reseparopa?

4. CocTaBUTh CXEMbI 3aMelleHHs] TpeX(a3HON CeTH ISl CHMMETPUYHBIX COCTABIISIOIINX
psSMOii, 00paTHOW M HYJIEBOM MOCIIEIOBATEIBHOCTEN ISl HCIIOJIb30BAHMS METOA
CUMMETPUYHBIX COCTABIISIOIINX.

5. Pa3noxxuTh Ha CUMMETPHYHBIE COCTABIIAIOIINE MPSIMON, OOPATHOM U HYNIEBOI
MOCJIEI0BATENbHOCTEN CUCTEMY BEKTOPOB TOKOB (HanpsikeHuil, 9/1C) aHaIuTu4ecKum

CIIOCO0OOM.

6. Pa3noxxuTh Ha CUMMETPHYHBIE COCTABIIAIOIINE IPSIMON, OOPATHOM U HYNEBOI
MOCJIEI0OBATEIBHOCTEH CHCTEMY BEKTOPOB TOKOB (HampshkeHui, DJ[C) rpadudeckumM criocooom.

7. CocTaBUTh cUCTEMY ypaBHEHHI 110 3akoHamM Kupxroda 11 pa3BeTBIeHHON MarHUTHOM LIETH.

8. Paccuutarh MarHUTHBIA TOTOK B HEPA3BETBIEHHOW MAarHUTHOW II€MU TIPU 3aJIaHHBIX
IapaMeTpax MarHUTOIPOBO/IA U YNCIIE BUTKOB KaTyIIKH.

9. Paccuurath MAarauTOABHUXXYIIYHO CHIIY B HCPA3BCTBJICHHOM MArHUTOIIPOBOAC, €CIIN U3BCCTHLIL
PasMEPEBI 1 MaTC€pral MArHUTOIIPOBOJA, 4 TAKKC 3HAYCHUEC MArHUTHOI'O ITOTOKA.

10. TTocTpouTh Bebep-aMIEpHYIO XapaKTEPUCTUKY /Il BETBU MarHUTHOW LIETIH.
11. K HenuHEMHOMY CONPOTUBIEHUIO, 3aJaHHOMY BOJBT-aMIIEPHOM XapaKTEPUCTUKOU,
tabmunal mpunoxeHo HanpsbkeHue U = Upsinot, B. Onpenenuts neicTByromiee 3HaueHNe TOKA

JUIA 33]121HHOI>1 AMIUIMTYOBI 1 HaCTOTHI.

12. ITocTpOuTh KpUBYIO HANPSKEHUS U ONIPEAEIIUTD JEHCTBYIOIIME 3HAYCHUE HANPSKEHMS, €CITN
KpHBasi HE JINHEHHOTO CONPOTUBIICHHUS 3aaHa TaOIuIel Ui el CTBYIONMX 3HAYeHUH.

U,B 0 2 4 7 10 16 2 50 80

LA 0 1 2 3 4 5 6 7 8

KpuBas cumMmeTpudHas OTHOCHTENILHO Havajia KoopauHat. Tok I=7sSinwt,A

13. B »nekTpuyeckod UENH, COCTOSAIIECH W3 TMOCIEI0BATEIbBHO COEIUHEHHBIX PE3UCTOpA
compotuBiieHneM R, xonmeHcatopa éMkocThio C U HeMUWHEHHOW WHAYKTUBHOCTH L (BOJIBT-
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aMIIepHasl XapaKTEePUCTHKA 3a/1aHa TaOIuIeH, TPOTEKAeT TOK, IEHCTBYIOIIEE 3HAYCHHE KOTOPOTO
I=1 A. Yacrora toka 50 I'. JInst 3a1aHHBIX 3HAYEHUN COMPOTUBIICHUS U EMKOCTH OIPEICIHUTD
HaIpsHKEHUE Ha BXOJIE AJIEKTPUYECKON IETH M IIOCTPOUTHh BEKTOPHYIO THarpamMmy.

14. DneKTpUYECKUII BEHTHIIb, BOJbT-aMIIEpHAsl XapaKTEPUCTHKA KOTOPOTO alpOKCHMHUPOBaHA
JBYMsI IIPSIMBIMU, BKJIIOUEH I10CJIEOBATEIbHO C aKTUBHOW Harpy3koil R. Hanpspkenue nuranus
U = Uysinot, B. JIj1st 3aaHHBIX 3HAYEHUI CONMPOTHUBIICHUS M HANPSDKEHUE THTAHUS TOCTPOUTH
rpaduK 3aBHUCUMOCTH TOKa OT BpemeHH i(t), ompenenuTh ero cpeiaHee W JCHCTBYIOIICE
3HaueHus. ONpeeauTh aKTUBHYIO U IMOJHYIO MOIIHOCTH HCTOYHHKA.

15. B 3/1eKTpHYECKOM IIEH ¢ BEHTHJIEM II0C/IeI0BATEIbHO BKIIOUEHBI cuHycouaaabaas DJIC e(t)
= Epsin (ot + ¢), B, mocrosunas 3JIC E u akTuBHOE compoTuBieHHe. [IMON HIeaIbHBIN,
aKTHBHOE COMpoTuBJIeHHE pe3uctopa R. JIns 3agaHHBIX 3HAUEHUN CONMPOTUBIEHUS PE3UCTOpa
cuHycouaanbHON U moctossHHOW DJIC mocTpouTth rpaduk M3MEHEHHsS TOKAa M HampsHKEHUS Ha
auoze Bo Bpemenu i(ot) u U(wt).

16. Jlana syieKTpuUYecKash CXeMa BKJIIOYCHHS CTaOWIM3aTopa HAmpsOKeHUs (BOJbT-aMIIEpHas
XapakTepuCTHKa 3agaHa Tabiuma 3). J{ims 3agaHHbIX 3HAUYCHHUE BXOMHOTO HampspkeHue Ugy, u
OaymacTHOrO compoTHBicHUs R ompenenuts HampsbkeHne Ha Bbixode Uy, Paccuutath
ko3 duimeHT cradmmmsanun K.

17 Paccuntarh TOK (IOTOKOCUEIUIEHHUE) B SJIEKTPUUYEKOM LENH ¢ HEIMHEHHON MHIYKTUBHOCTHIO,
XapaKTepUCTHKa KOTOPOTO IPEeACTaBICHA Ha PUCYHKE.

R W e(t) = 10 sin(awt+459
— o+ R =100 Om
¥, =0,015 Bc
CD . w=314c"
L '
UL(t) =7
-y —

18 Paccumtarh TOK (M3MEHEHHE 3apsia) B AJIEKTPUUYEKOM IeNM C HEIMHEWHON EeMKOCTbIO,
XapaKTEpUCTHKA KOTOPOU IIPECTaBICHA HA PUCYHKE.

R q
1 _ fOm e(t) = 20sinet
| 2 R=200 Ox
e — T qm: 10- R.]l
<> 71 € w=0628c*
Uc(t) =2
'q m — C()
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4.4 Oopasen 3K3aMeHAIMOHHOT0 OUJIeTa

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUNCKON ®EJEPALINN
JEITAPTAMEHT HAVYYHO-TEXHOJIOTUYECKOM MMOJIMTUKU 1 OBPA3OBAHUA

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO)KETHOE OFPA3OBATEJIbHOE VUPEXJIEHUE
BBICIIEI'O OBPABOBAHUS
«IOHCKOM I'OCYJJAPCTBEHHbBII ATPAPHBII YHUBEPCUTET»
A30BO-YEPHOMOPCKUI MTHXXEHEPHBI UHCTUTYT ®I'BOY BO [lonckoii TAY

KA®EJAPA:OUT
HanpasJieHue NOAr0TOBKU:

13.03.02 — DJiekTpO3HEpPreTHKA M YJIEKTPOTEXHUKA YTBep:KIeHo Ha 3aceJaHuHU
Jduncnuninna: kadenpor D u T
Kypc  Cemectp NpPOTOKOA Ne  OT « » 20 r.

OO6yuenue: OyHoe
DK3AMEHAIIMOHHBIN BUJIET Ne

1. Teoperuueckuii Bompoc.
2. TeopeTnueckuii BOIpoc.
3. 3amaua.

3aB.kadenpoii / /' Jx3ameHaTop / /

(moamnuce) (®.1.0.) (moamnuce) (®.1.0.) .

30




5. YYHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JTUCIUIIJIMHBI

5.1. OcHoBHas UuTEpaTypa

Yenons- Konugectso
Ton syercs 9K3EMIUISIPOB
i\(i Haunmenosanue ABTOpBI 1 MECTO H:}I])I?e_ M(e:;p B Ha
M3aHHs . oudmmor | Kaden-
pa3enoB CKC pe
1 2 3 4 5 6 7 8
Teopernueckue ocHO-
BBI JIEKTPOTEXHUKH:
y4eOHHK — 5-¢ u3]., gazlapHH’ M. : A
1 | mepepal. u gorm. — C - Ak 1-3 4 10 --
Jlon. HMC M-a ®enopoB nemust, 2013
o0pa3oBaHUs U HAyKU B.B.
PO. -
Teopernueckue 0CHO-
BbI 9JIEKTPOTEXHUKH.
Teopus anexrpuyec-
KHUX Lenel U 3IeKT- M.:
o | POMAarHUTHOTO MO barmapun Axkanemus, 13 4 7 i
yuebHoe nocodue — 4- C.A. 2010. —
e u3., mepepad. u 368 c.
nomn. — (Beicmree
poheccCuoHaIBbHOE
o0Opa3oBaHmue).
Teopetnueckue
HOBBI
;);eI(()TpOTeXHI/IKI/I. ATaberos
HetuHeRibe .., Pexxnm nocryma:
3 | snextpruccke mem. Kymansu CII6.: Jlams, 9 4 http://e.lanbook.c
DMeKTpOMAT-HHTHOE c.h., 2010 om/books/(_elemen
Home [DeKTpoHHbiii Tumodeen t.php?pll_id=644
pecypce] : yueGHOE A.B. [ p.]
nocobue
Teopus TMHENHHBIX CIIOG. : Jlans, Pexum focTyma:
4 | PTEKTpHYECKHX nener | benenkwuii 2017 1 4 httos://e Ianbook.
[DneKTpOoHHBII A.D. fHPS.//€. '
pecype] : yueoHuK com/book/91910.
TeopeTnueckue ocHO- PesiM IOCTYIIa:
PRI STICKTPOTEX HIKH. http://e. Ianbook.b
5 DJIEKTPOMArHuTHOE Amnomnonck | CII6. : Jlans, 2 4 | om/books/elemen
nosie [Onexktponssi | uit C.M. 2012.

pecypc]: yaeGHOe
nocooue.

t.php?pll_id=318

8
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5.2. lonotHMTEIbHAS JTUTEPATypPa

Venons- KomunuecTtBo
Fon syercs 9K3EMIUISIPOB
I'T{IQ'I HaunmenoBanue ABTOpLI 1 MECTO H;Ipﬂe_ MS(?’;‘p B Ha
W31aHUS H}II;I oubnmo- | xaden-
pasaesnos TCKE pe
1 2 3 4 5 6 7 8
COopHUK 335124 110 BAI1KOB
gggofjrqecmﬁ I0.A., 30- Pexxum noctyna:
1 3ne§ OO TEX HIKI aotau-kuii | CII6.: JIausb, 13 4 http://e.lanbook.c
[SneKI; OHHLL B.M., 2011 om/books/elemen
p. YepHbI-11€B t.php?pll_id=703
pecypc] : yuebHOE .11 [u 1p.]
rmocooue ) o
Pacuer MarHUTHBIX
Lernen npu
MTOCTOSTHHBIX TApacerKo E;n-;chFTY Pexum mocryma:
2 | MAarHUTHBIX [TOTOKAX. - g Ea 'ME{HEi 2 4 https://e.lanbook.
[ D7EeKTPOHHBIH o Y ’ com/book/52359
2010
pecype] : yueGHOE
rmocooue
PacueT HenMMHEHHBIX
NEKTPUYECKUX LIETIEN il\glp HoB E;HE%MFTY Pexxum nocryma:
3 | [DnexTpoHHbII v o 3 4 | https://e.lanbook.
Tapacenko | baymana
pecypce] : yuebHoe A 2006 ’ com/book/52324
rmocooue. )

5.3. IIpogeccuonabHbIC 0a3bI JAaHHBIX, HTHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMBbI U
HNHTepHeT-pecypcesl

HNuTepHer pecypcnl

1.DnekrponHas snekTporexunueckas ouodarnoreka (http://electrolibrary.info).
2.MUuHHCTEPCTBO HAYKH U BbIciiero oopasosaunus (http://minobrnauki.gov.ru).

3.Hayunas snexkrponnas 6udaunorexka eLIBRARY.RU (http://elibrary.ru).

4.93BC «Jlanby (http:// www.e.lanbook.com).
5.9bC «YuuBepcuterckas onbnmnoreka onnaita» (http://www.biblioclub.ru).

6.2nexTponHsIi )xypHan «HoBoctu anekrporexaukm» (http://www.news.elteh.ru).
7.MopenupoBanue B iektpodnepreruke (http://www.simenergy.ru).
HNudopmanuoHHbIe CIPABOYHbIE CHCTEMBI U 0a3bI IaHHBIX

1. Uudopmarronno-ananuruieckuii [Topran-suepro (http://www.portal-energo.ru).

2. Uadopmarmonnass cuctema «EaumHoe oOKkHO JocTyma K 00pazoBaTeIbHBIM
pecypcam»(http://window.edu.ru).

3. HGKOMMCp‘{eCKaﬂ HUHTCPHCT-BCPCUA CUCTCMBI KOHchIBTaHTHJ'IIOC
(http://base.consultant.ru/).

4. npopmMallMOHHBIM  mopTan  «JHepreTuka M IPOMBIIUICHHOCTh  Poccum» -

http://www.eprussia.ru/

5. ILleHTpanbHblii 2JIeKTpOTEXHUUECKHIA TopTa - https://elektroportal.ru/page/5
NHpopManOHHBIE TEXHOJIOTHH
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DnekTpoHHas nH(poOpMaIMoHHas 00pa3oBaTeNIbHAsI Cpe/la MHCTUTYTa 00ECIIeYnBaeT JOCTYII
K y4eOHBIM IUIaHaM, pabOYUM MporpaMMmMaM JIUCLUIUIMH (MOAyJeil), mporpaMMaM MpaKTHK,
AJNIEKTPOHHBIM YY€OHBIM M3JIAaHHSIM U AJIEKTPOHHBIM 00pa30BaTEbHBIM pecypcaM, YKa3aHHbIM B

pabouux mporpammax

JUCUUIUIMH  (MOJyJIeH),

IIporpaMMax IpPaKTHK;

(dbopmupoBaHue

QJICKTPOHHOI'O HOpT(l)OJ'II/IO o6yqa101uer0c;1, B TOM YHCJIC COXpPaHCHHUE €TO pa60T H OLICHOK 3a 3TH

paboTHI.

[IpenycmoTpeHa BO3MOXKHOCTb B3aMMOJECHCTBUS CTYAECHTOB U IIPerojaBareien

IMoCpEACTBOM TEXHOJIOTHH 110 MEPECHUIKE U ITOTYUCHUIO 3JICKTPOHHBIX COO6H.[CHHI>1.

5.4. IlporpaMmmHoOe obecneueHne yueOHOro nmpouecca

1. LibreOffice.

5.4. TpeGoBaHus1 K NPOrpaMMHOMY o0eclie4eHHI0 y4eOHOr0 mpouecca
(ecnu ucnosb3yercs oneparronHas cucrema Windows)

Bunbr yueOHBIX

3aHATHI, [IepeyeHb JIMIIEH3MOHHOTO
PekBH3UTHI MOATBEPIKAAIOIIETO
CaMOCTOSITEeIIbHAS MIPOrPaMMHOTO
JOKYMEHTa
pabora obecrieueHus
1 2 3

Jlexuu (Bce momynu) | OnepannoHHas cucrema CB00OIHOE ITPOrpaMMHOE 00ECIICUCHHE

SimplyLinux C KOMIUIEKTOM OECIIaTHOTO
MPOrPaAaMMHOT0 00eCIIeUeHUs

LibreOffice CB00OIHOE TTPOrPaMMHOE OOeCIIeYeHUE

https://ru.libreoffice.org

Sanexc. TenemocT

becninatHoe mporpamMmHoe
obecneuenuehttps://telemost.yandex.ru

[IpakTrueckue 3aHATHS

OrnepannonHas cucreMa

CB00OIHOE TTPOrPaMMHOE OOeCTIeueHUE

SimplyLinux C KOMIUIEKTOM O€CILIaTHOTO
MIPOrpaMMHOTO 00ecTieueHus
Python CB0o0O0HOE TTpOrpaMMHOE 0OeCTIeYeHNE

SAnanekc. TenemocT

BecrmaTHoe l'IpOF paMMHOG
obecneuennehttps://telemost.yandex.ru

JlaGopaTopHble paboThI

OHepaI_II/IOHHaSI CHUCTEMaA

CBo0OoHOE ITpOrpaMMHOE 00OecTieueHue

SimplyLinux C KOMIUIEKTOM OECIIaTHOTO
IPOrpaMMHOr0 obecreyeHust
Python CBoOoaHOE TTporpaMMHOE OOecTieueHne

Snanekc. TenemocT

BecrmaTHoe l'IpOF paMMHOG
obecneuennehttps://telemost.yandex.ru

CamocTosTenpHast
paborta

OHepaI_II/IOHHaSI CHUCTEMaA

CBo0OoHOE ITpOrpaMMHOE 00ecTieueHue

SimplyLinux C KOMIUIEKTOM OECTIaTHOTO
POrPaAMMHOTO 00eCTICUeHUS

LibreOffice CB00OTHOE TTPOrPaMMHOE 00eCTIeUYeHUE
https://ru.libreoffice.org

Python CBoOoaHOE TTporpaMMHOE OOecIieueHne

Sunexc. Tenemoct

becninaTHoe mporpamMmHoe
obecneuennehttps://telemost.yandex.ru

Chromium

CB00OOHOE TTPOrpaMMHOE 0OecTieueHIE
https://www.chromium.org/Home/
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5.5. llepeyenb yueOHO-MeTOAUYECKOT0 O0ecevYeHHs IJIsl CAMOCTOATEIbLHOM

padoThI 00y4aroIuXcs

e Ne Bung T'onu
n\;[ CceMecT CaMOCTOATENbHOU ABTOpBI HaumenoBanue MECTO
pa paboThI H3IaHUSL
1 2 3 4 5 6
Meroauueckue yka-
3aHUS K PEIICHUIO 3epHorpau:
P
clucrie 3abpoauna O.b., WH]IUBUYyAJIbHBIX PO AU
VHIUBUYyAJIbHBIX
1 a1t 10 Tapan E.H. 3a/1a4 10 THCLIMII- ®I'bOY BO
e HHHHHHe nune «lIpuknagnbie «JloHCKOI
A S BOIIPOCHI TAY, 2020.
AIIEKTPOTEXHUKHU
I -
npocs sxeicrporex- | JCPHOTPAX:
Brmosenme 3abpoauna O.b HI/II;I/I METO I/II:‘)-IGCKI/IG PO AN
2 nabopaTOpHBIX PO U ) A OI'bOY BO
Hcynosa A.M. YKa3aHHS K BBIIOJI- 9
pabot paboThI HOHIIO Ma60Da- «/lonckon
P TAY, 2021.
TOPHBIX pabOT».-

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEBHON

JUCHMUILIAHBI

HanmeHnoBaHme crieliuaabHBIX
NOMENIEHNI U TOMEIIeHUI I
CaMOCTOSITENIbLHOM paboThI

OCHAIIIEHHOCTD CIIEAAIIBHBIX ITOMEIIEHNI U TTOMEIIICHUNA
JUTSL CAMOCTOSITEIILHON pabOThI

1 2

1-225 Aynuropus s | Kommekt yue6HON Mebemnu.
JIEKLINOHHBIX, npaktudeckux | Monutopsr Samsung 920 NW — 10 mtyk
3aHATHH, kypcosoro | C2,81ri, 512MB, 80Gb HDD — 8 mtyk
MIPOEKTUPOBAHUS u | [lepeHOCHO KOMIUJIEKT MYJIbTUMEIUHHOTO 000PYJOBaHMUS:
CaMOCTOSITENIbHON PaOOTHI. MIPOEKTOP MyJIbTUMEIUITHBIN Beng, sxpaH Ha TpeHore.
Jlaboparopus teopeTnueckux | Hoyroyk .
OCHOB DJICKTPOTEXHHUKH Microsoft Windows XP Professional SP3 — 8 mir.

MBSA Open Value munensust V1928651 no 30 utons 2021
347740, PocroBckast 0011, | mpoaseHue B paMkax cornamenus 10 30.06.2024
3epHorpaicKuii paioH, r. | Microsoft Office 2003 standart— 8 .

3epHorpan, yia. uMm. JleHuHa, nom
Nel9.

MBSA Open Value munensus V1928651 no 30 urons 2021
MpoJyUIeHre B paMkax coriamenus 10 30.06.2024.
Hocka menoas. ITocamounsix mect 30

1-226 Aynuropus
JIEKIMOHHBIX,
IIPAKTUYECKHUX
KOHCYJIBTALIH.
Aynuropus g TEKYLIETO
KOHTpPOJII Y IIPOMEKYTOUHON
aTTeCTallUU.

IS
CEMHHApPCKHUX,
3aHATUU Hu

Kommiext yueGHOU Mebenu.

MynbpTHMEANIHEIA TPOEKTOP NepeHocHoi BenQ PB2250,
HoyTOYK ACER Aspire 3692WLMi.

Microsoft Office 2007 Pro — 1mir.

MBSA Open Value munensust V1928651 no 30 utons 2021
IpoIeHne B pamkax cornamenus 10 30.06.2024

INK MBTY 35 -lmr.

34




JlaBoparopus 3NEKTPOTEXHUKU U
OCHOB 3JIEKTPOHUKH

347740, PocToBckas 0011.,
3epHOTpanCKuid patioH, T.
3epHorpan, yia. uMm. JleHuna, nom
Nel9.

http://mvtu.power.bmstu.ru
Otkpeitoe [10 OecrnmaTHas MULIEH3USA

Jlocka menoBas.
ITocagounbix Mect 24.

1

2

2-252 YnranbHbBIN 3271 UL
CaMOCTOSITEIIbBHON PabOThI
347740, PocToBckas 00II.,
3epHOTrpaCKui paioH, T.
3epHorpan, yia. CoBeTckas, 10M
Ne28/30.

15 pabGoumx wmecT ans CaMOCTOATENbHOH paboThI
O00OBbCTMHCHHBIC B JIOKAJIBHYIO CETh C BBIXOJIOM B CETh
Internet.

Cucremnslii 6ok Core i3 3,06 I'rir , 2Gb, 250Gb HDD -5
IIIT.

Cucremusnii 6ok Celeron J3060 1,6 I'ri, 4 Gb, 128 Gb
SSD - 10 mir.,
monutop Phillips 2205- 5 .,
MoHuTOp Samsung SyncMaster 923m - 10mr.,
npuntep Epson LX-1170
[Tocagounsix mect 114

DJIEKTPOHHBINH YUTAJIBHBIN 3aJI.
Aymautopust  Ne 2-1706 — I
KOpIyca Jjsi CaMOCTOSITeNbHOM

paboThL.

347740, PocToBckas 0011.,
3epHorpajackuii paitoH, . 3epHoOrpan, yi.
Cosetckas, qom Ne28/30.

Hmeercs 10 KOMIIBIOTCPOB, O6’b€I[I/IHeHHBIX B JIOKAJIbHYIO

cCeTb C BBIXOAOM B ceTb Internet, ¢ npoctynom K
ANEeKTpOHHO-OnOIMoTeunoit cucreme «Jlamby u  ObC
«YHUBEpCUTETCKAst OuOnMoTeka  OHJIANHY, CIIC

«Koncynbrantllntoc: Bepcusllpod». Benércs menuareka
—umeercs 1458 aIeKTPOHHBIX TEKCTOB H3JaHUM.
Microsoft Windows 7 Professional — Smur.

MBSA Open Value munensust V1928651 no 30 utons 2021
npojjieHue B pamkax cornamenus a0 30.06.2024

Microsoft Windows 10 Professional — 10 m.

MBSA Open Value munensus V1928651 no 30 urons 2021
MpoJyuieHne B paMmkax coriamenus 10 30.06.2024
AntuBnpycHas nporpaMmma «NANO AnxtuBupyc Pro s
oOpazoBarensHoro yupexjaenus Ha 150I1K» nHa mepuon
obcinyxuBanuss 1 rox, He menee uwem mo 29/01/2020.
JIMIIEH3MOHHBIN TOI'OBOP Ne 290119-103//111 - S

Aymutopus Ne 1-314a 1 kopmyca
— TIOMEUIeHHE i1 XpaHEHUs U

npopHIAKTHIECKOTO
o0cCTyKUBaHUS yueOHOro
000pyI0BaHUSI.

347740, Pocrosckas o0u1.,

3epHorpaackuil paifoH, T. 3epHOrpap,
yi. uM. JlenuHa, qom Nel9.

Crnenuanu3upoBaHHass MeOenb M 00OpyAOBaHHE UL
XpaHeHus U NpoUIaKTHIECKOr0 00CTyKUBaHUS yueOHOTO
o0opynoBaHus
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7. METOAUYECKUE YKA3ZAHUA JUISA OBYUYAIOIIIUXCA ITO

OCBOEHHWIO YYEBHOM JUCHUILIMHBI

By yueOHbIx

OpFaHI/I3aL[I/IH ACATCIIBHOCTH CTyICHTA

3aHATUI
1 2
Hanucanue KOHCIEKTa JEKUUN: KpPaTKO, CXEMAaTHYHO, IOCJIEI0BATEIbHO
(buKCUpPOBATh OCHOBHBIE TOJIOKEHUS, BBIBObI, (HOPMYIUPOBKH, 00OOIICHHUS;
[OMeuaTh BaKHbIE MBICIIU, BBIICIATH KIIOUEBBIE CIOBa, TepMUHBL. [IpoBepkal
Texunn TEPMHUHOB, TOHATUH C  I[OMOIIBIO BHHHKHOHE,HHP'I, CIIPaBOYHHKOB.
0O603HaYUTH BOMPOCHI, TEPMHUHBI, MaT€pHall, KOTOPBIH BBI3BIBAET TPYAHOCTH,
[MOMETUTH U TMOMBITaThCS HAWTH OTBET B peKOMeHIyeMoil nureparype. Eciu
CaMOCTOSITENIbHO HE YyAaeTcs pa3o0partbcs B Marepuaie, HeoOXoIuMo
chopMyIHPOBATh BOIPOC U 33/1aTh MPENOAaBaTeNI0 Ha KOHCY/IbTAILIUH.
[IpopaboTka paboueil mporpammbl, yaenss 0co0O€ BHHMaHUE IeNsM WU
TpaxTuccKue 33/1a4aM, CTPYKTYPE M COJCPKAHUIO JIMCIMILIHHEL. KoncnekrupoBanue
N MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM IIEKIMiA, TMOJATOTOBKAa OTBETOB K|
KOHTPOJIBHBIM BOIIPOCAM, MPOCMOTP PEKOMEHIYEMOU JTUTEpaTyphl, padboTa ¢
rekcToM. Penienue 3a7a4 o ajaroputMy U Jap.
JlaboparopHble MeToAWYeCKHE yKa3aHWUsS 110  BBIIOJIHEHUIO  J1a0OpaTopHBIX  paboT,
paboThI BbIJIaBa€MbI€ MPEMNo/iaBaTeieM
[TonroroBka k [[Ipy MOATOTOBKE K 3K3aMEHY HEOOXOJMMO OPHUEHTHUPOBATHCS HAa KOHCIICKTHI
9K3aMEHY  [TeKIMil, pEKOMEHIYeMYIO TUTEPaTypy U Ap.
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