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INOACHUTEJIBHASA 3ATINCKA

OBLIUE MMOJIOXKEHUSA
[lporpaMma  BCTYHNHUTENBHOTO HWCHBITAHUS  NpEAHA3HAYeHa Ui HOATOTOBKH K
BCTYIUTEIFHOMY 3K3aMeHYy B Maructparypy no Hampasienuto 13.04.02 — DnekrposHepreruka
Y JIEKTPOTEXHHUKA.

esab 1 321244 BCTYNUTEJIbHOI0 IK3aMeHa B MATUCTPATYPy N0 HanpasJiennio 13.04.02 —
3JIEKTPOIHEPIreTHKA M JIeKTPOTEXHUKA

Heab  BCTYNUTENHHOTO  SK3aMEHa  3aKJIOYaeTCs B OMNPEICIICHUH  YPOBHSA
popeCCUOHATLHON  KOMIIETEHTHOCTM W TIOTOBHOCTH a0MTypueHTa K OOYy4EeHHI0 B
MarucTparype, Mpeloiarapneil paclMpeHHOEe OCBOCHHME Hay4YHO-HCCIIEA0BATEIbCKON
NESITENbHOCTH, pPAa3BUTHE y CTYAEHTOB TaKHUX JIMYHOCTHBIX KauecTB, KaK BBICOKas
AQHAJTMTUYHOCTh W JIOTUYHOCTH MBIIUICHHUS, CIOCOOHOCTh TBOPUYECKH MBICIHTh, T€HEPUPOBATH
UJIeU, CHOCOOHOCTh K CUHTE3Y MH(POPMALIMH, TOCIIEA0BATENbHOCTh U JIOTHYHOCTD B M3JI0)KEHUH
CBOMX MBICJIEH, BBICOKHH YPOBEHb CAMOpPETYJISIMH B IUIAHUPOBAHHMH M MOJICIMPOBAHUU
poeCcCUOHATILHOMN 1EATEIbHOCTH.

3apaum:

— TPOBEPHUTH YPOBEHb 3HAHUI aOUTYpPHEHTA,;
— BBIABUTh CKJIIOHHOCTHU K HAYYHO-HUCCIJIE0BATENILCKOM NeATEIbHOCTH;
—  OHIpeNenuTh 00JacTh HAyYHbIX HHTEPECOB.

[IporpaMMa BCTYNHTENBHBIX 3K3aMEHOB B Marucrparypy cGOpMHpOBaHAa Ha OCHOBE
JCWCTBYIONIETO CTaHJapTa MOATrOTOBKM OakamaBpoB 1o Hampasienuto 13.03.02 -
DJNEeKTPOIHEPreTUKa M HJIEKTPOTEXHHKA M BKIIIOYAET KIIIOYEBBIE BOIPOCHI MO AUCHUILUIMHAM
obmenpodecCHOHANTBHON U CIICUATBLHON TTOITOTOBKH.

Jiis  Bcex  NOCTYNAIOUIMX B Marucrparypy  HpOBOJUTCA  KOMIUIEKCHBIN
MEXIUCIUIUTMHAPHBIN dKk3aMeH. CojepkaHue MpOorpaMMbl BCTYIHTEIHHOTO OJK3aMEHa B
MarucTpaTypy BBICTPAUBAe€TCs HAa OCHOBE CIIEAYIOUIMX JUCHUIUIMH (MOAyneld) OCHOBHOM
npodeccnoHanbHOM o0Opa3oBaTeNbHOI IIPOrpaMMBI HaIpaBJICHUS 13.03.02 -
DJEeKTpOIHEpreTHKa U 3JIEKTPOTEXHUKA (YpOBEHb OaKanaBpHuara):

1. Teopernueckue OCHOBHI AIEKTPOTEXHUKH.

OnexTpoMexaHuKa (DJIeKTpHUUECKUe MAIIUHBI, DJIEKTPUUECKUN IPUBONT).
DJIEeKTPUIECKUE U AIEKTPOHHBIC alliaparhl.

CucTeMbl 3J1eKTPOCHAOKEHHUS.

Peneiinas 3ammura u aBTOMaTUKa CUCTEM 3JIEKTPOCHAOKEHNUS.
DJEeKTPOIHEPreTUYECKHE CUCTEMBI U CETH.

. IlepexoHble MPOIIECCH B AJIEKTPOIHEPTETUIECKUX CHCTEMAX.

AOUTYpUEHT, TOCTYNAIOIIMA Ha OCHOBHYIO NPO(ECCHOHANbHYI0 00pa30BaTEeIbHYIO
nporpammy  (OIIOIl) mo HampaBieHWIO TOArOTOBKM  Maructpatypbl  13.04.02  —
DNEeKTPOIHEPreTHKa M AEKTPOTEXHUKA, JOJDKEH UMETh TOKYMEHT TOCYAapCTBEHHOro o0pasia
0 BbICIIIEM 00pa30BaHUMU.

Nogakown

Abutypuenrt, nocrynaroummii Ha Hampasienue 13.04.02 — DuexTposHepreTHka H
ANEKTPOTEXHHUKA, JOJDKEH:
® 3HATh!

— OCHOBHBLIC TIOHATUA, MCTOALBI W TMPUCMbI MATCMATUUYCCKOTO aHallku3a,
I/IH(I)OpMaTI/IKI/I 1 KOMIIBFOTCPHBIX TCXHOHOFHﬁ;

— TCEOPETHUYCCKUEC OCHOBBI DJICKTPOTEXHUKU,

— OJJICKTPUYCCKHUEC MAIIIMHBI U 3JICKTPOIIPUBOI;



— OCHOBHBIE BBHICOKOBOJIbTHBIE M HU3KOBOJIbTHBIE JIEKTPUUECKHE arllapaThl
CHUCTEM DJIEKTPOCHAOXKEHUS MMPOMBIIIIICHHBIX MPEANPUATHIA;

— TPUHLHUIBI U TEXHOJOTHIO MPOU3BOJCTBA, MpeoOpa3oBaHUs, NEpenadyu U
pacrpezenieHus JIeKTPOIHEPTUH;

— XapakTepUCTHUKY U OCOOEHHOCTH YCTAHOBUBIIMXCSI M IEPEXOJHBIX
PEXKUMOB IEKTPUUECKUX CUCTEM;

— OCHOBHOE D3JIEKTpOOOOpyHOBaHUE DJIEKTPOCTAHIUHN, TMOACTAHUUNA U
JEKTPUYECKUX CETEH;

— peNeiHyo 3alIuTy U aBTOMAaTUKY CHCTeM 3JiekTpocHadxkenue (COC);

® YMETh:
— HCIOJb30BATH METOJbl TEOPETUYECKUX OCHOB JIIEKTPOTEXHUKH IIpPHU
pelieHnu npodecCUOHaIbHBIX 33/1a4;
— TMPUHUMATH MPOEKTHBIE W OKCIUTyaTallMOHHBIE peEIIeHUs B 00JacTu
AIIEKTPO3HEPI€TUKY;
® BJAJCTh:

— MeETOJaMH pacyeTa yCTAHOBHUBIIMXCS M MEPEXOJHBIX PEKUMOB JIMHEHHBIX
Y HEJIMHEMHBIX JIEKTPUYECKUX LIETIEH;

— TM[OPUHIUIIAMU COCTAaBJEHUS M pacyeTa MapamMeTpoB CXEM 3aMeIlleHUs
AIEKTPUYECKUX CUCTEM;

— HaBBIKAMH BBIOOpPA OCHOBHOTO 3JICKTPOTEXHHUYECKOTO OOOPYIOBAHHS TIPH
MIPOSKTUPOBAHUH IJICKTPOIHEPTETUUCCKUX OOBEKTOB.

®opma npoBeIeHHs BCTYNUTEILHOT0 UCTIBITAHUS
DK3aMeH MPOBOAUTCS B (hOpME KOMIBIOTEPHOT'O TECTHPOBAHHUS.
IIpouenypa npoBeaeHnst BCTYMUTEIbHOT0 HCITBITAHUS

[TpomoKUTETHHOCTh OTBETOB HA BOMPOCHI BCTYNMHUTEIHLHOTO dK3aMeHa cocTaBisieT 60
MuHyT. MHcnonb3yercs 40-OannbHas cucTeMa OLIEHMBaHMs. OK3aMEHallMOHHas paboTa
MOCTYIAIOIIET0 B Maructparypy BiiatodaeT 40 BompocoB (1 Oain 3a mpaBWIBHBIM OTBET Ha
BOIIPOC).

AOUTYpHEHT OTBEYaeT Ha BOIPOCHI BCTYHMHUTENIBHOTO 3K3aMeHa caMocTosTenbHo. Ilpu
OTBETaxX Ha BONPOCH pa3peliaeTcsl MOJIb30BaThCs CIPABOYHOM JIMTEpaTypo Ha JIr000M
O0yMa)KHOM HOCHTENE U KalbKynaropoM. KaTeropuyecku 3anpenieHo ncroiab30BaTh BO BpeMsI
9K3aMeHa JII0ObIe 3JIeKTPOHHbIE CPECTBA M HOCHTEIU MH(pOPMALMM, B TOM YHUCIIE BCE BUIbI
KOMITBIOTEPOB, MOOHIIEHBIE SJIEKTPOHHBIE YCTPONCTBA, YJIEKTPOHHBIEC KHUTH.

MaxkcumanbHOe KOJMYECTBO 0aIoB, KOTOpOe MOXKeT HaOpaTh abutypueHt — 40.

MuHHMaIbHOE KOJIMYECTBO OaIOB TMOATBEPKIAIOIIMX  YCIEITHOE IMPOXOXKICHHE
BCTYMHUTENHHOTO UCTIbITaHUs — 18.



COJAEPKAHUE ITPOI'PAMMBI BCTYIIUTEJIBHOI'O SK3AMEHA B
MAT'UCTPATPY 110 HAITPABJIEHUIO 13.04.02 — 9JIEKTPOSHEPI'ETUKA U

SJIEKTPOTEXHUKA
(TIEPEYEHD TEM JIJIs1 [IOJIOTOBKU K DK3AMEHY)

1. Teopemut:ecxue OCHOG6blL IJIEKMPOMEXHUKU

DJIEMEHTHI 3JIEKTPUYECKUX IeNed M WX MOJENH. ODJIEKTPUYECKasl LEeMb. DJIEMEHThI
JIEKTPUUYECKUX LEneH.

3akonbl Oma u Kupxroda.

[lenu cuHYCOMAANBHOTO TOKA. XapaKTEPUCTUKH CUHYCOHIAIbHOTO TOKA (HAIMPSHKEHMUS).
Yron cpsura ¢a3. J[lelicTByromee u cpeaHee 3HadeHue. llemb ¢ mociieoBaTeIbHBIM
coenuHenneM R, L, C. AKTUBHbBIE, pEaKTHUBHBIE M TIOJHBIE CONPOTUBIECHUSA. AKTHUBHas
MOILHOCTb.

DHeprus B eMKOCTH M UHAYKTUBHOCTU. OOMEH 3Hepruei B ey NepeMeHHOro TOKa.

CuMBOJIMUECKMI METOJA pacyeTa Iened CHHYCOMJANbHOrO Toka. KoMmruiekcHbie
COMpOTUBIIEHUS W TMpoBoAuMOCcTH. 3akoHbl Oma u Kupxropa B KomIuiekcHOU (opme.
BekropHble auarpaMMsel. banaHc MOIIHOCTEM.

[lepenaua sHeprum B 3yekTpuueckod wnenu. OrnpeneneHre HaNpaBlICHUs Mepeaadn
SHEpruu. Meroabl pacyeTa pa3BETBIEHHBIX IEKTPUYECKUX Lenedl. Meroa npeoOpa3oBaHMUsL.
Meton 3akonoB Kupxroda.

Ilemn co B3auMHON WHAYKTUBHOCTHIO. CorjacHoe ¢ BCTPEUHOE BKIIOYCHHE.
[TocnenoBarenbHOE COEIMHEHNE MAarHUTOCBA3aHHBIX KATYIIIEK.

JByxnomocHUKU. YacToTHBIE XapakTepuCTHKU. Pe3oHaHC HampshbkeHud. YciaoBue
BO3HUKHOBEHHMs. Pe30HaHC TOKOB. Y cllOBUE BOBHUKHOBEHUS.

Tpexdazubie nenu. Tpexdaznas cummerpuynas cuctema IIC. CUMMETpUUHBIA PEKUM
pabotel Tpexdasznoil nenu “3Be3na - 3Be3na’. CHUMMETPUYHBINA pexUM paboThl TpexdazHoi
uenu ‘“3pes3za — TpeyrojapHuK’. BekTopHble nuarpamMmel. HazHaueHue HyneBoro nmpoBoja.

Pacuer cummerpuuHbIX TpexdasHbix Iemneld. Pacder HeCMMMETPUYHBIX Tpex(a3zHbIX
ueneil. MomHocTs TpexdasHoi 1enu.

Meton cuMMeETpUYHBIX cocTaBistomux. [IpononbHas W monepedyHass HECUMMETPUU B
Tpexda3Hpix 1ensix. Paznoxkenne TpexdasHbIX HECUMMETPUYHBIX HANPSDKEHHN Ha MPSIMYIO,
00paTHYIO U HYJIEBYIO MOCIEI0BATEIbHOCTH.

Pacuer nenei npu nepuoaMYECKUX HECUHYCOUIAIBHBIX BO3JeHCTBUX. IlepBas n BTopas
dopmbr  3anucu  pspa Dypwee. Omnpenenenue koddduimeHToB psga. [IpubnmxeHHOE
onpeneneHue kodpdumrentoB psga Dypve ans GyHKIUMHE, 3agaHHBIX rpaduuecku. Bums
CUMMETPHUH TIEPUOIUUECKUX HECUHYCOMIATBHBIX KPUBBIX HAMPSIKEHUS W TOKa. JleficTByroiiee
U CpeqHee 3HAuYeHUs HECHMHYCOMJANbHOW (GYHKIUU. AKTHBHAs, PEaKTUBHAs M TOJHAS
MOIIIHOCTH B IIEMSX HecHUHycoujanbHOro Toka. Koadduuumentsl, xapakrepusyroume (popmy
HECHHYCOMIAJIbHOTO TOKA.

[TonsiTie O TmEpexXoJHBIX IpoleccaX B JIMHEWHBIX AJIEKTPUYECKUX LENAX C
COCPEIOTOYEHHBIMU TapaMeTpamMu. 3aKOHbl KOMMyTaluu. HavanbHble ycloBUS UM UX
onpexaenenue. Kiiaccuueckuit MeTos pacuera NepexoIHbIX MPOIECCOB.

YeTblpexnoaoCHUKU. Pa3znuuyHble BUABl ypaBHEHUN YETHIPEXMOIIOCHUKA. CHCTEMBI
MapaMeTpoB U UX B3aUMOCBSI3b.

Omnpenenenne KOdPPUIMEHTOB YETHIPEXMOTIOCHUKOB. CxeMmbl 3amemienus (T- u II-
oOpasHbie).

Ilenu c¢ pacnpeneneHHbiME Tapamerpamu. JuddepeHnmanbubie ypaBHEHUS JTHHHON
muHuK. VX perenue uist ciydasi yCTaHOBHUBILETOCS CHHYCOUAABHOTO peXuMa.



[Tepexoanble mpouecchl B AMMHHON TuHHH. Pemenue nudgepeHuanbHblX YpaBHEHUH
JUIMHHOM JIMHUM IpU TepexoaHbIX mpoueccax. [lagaromume, oTpakeHHbIE U IPEIOMIIEHHBIE
BOJIHBI.

[ToHsATHE O HENMHEHWHBIX LEMIX U UX IeMEeHTax. Pacuer nenu npu nociesoBaTelIbHOM U
[apajuIeIbBHOM COEIMHEHUSAX HEJIMHEINHBIX 2JIEMEHTOB.

Pacuer MarHuTHBIX Leneil NpuU MOCTOSHHBIX MOTOKaX. OCHOBHbBIE MOHATHS MU
COOTHOILUEHUS JUIsl MAarHUTHBIX LeNed. AHaJOrus ypaBHEHHMH SJIEKTPUYECKUX M MarHUTHBIX
LEen.

OnekTtpocratudyeckoe rmone. 3akoH Kynona. HampsbkeHHOCT, W MOTEHLHMAI.
DnekTpuyeckas nHaykuus. YpasHenus [lyaccona u Jlamnaca.

['paHnuHbIE yCIOBHS Ha MOBEPXHOCTU pas3felsia IBYX IUAIEKTPUKOB. EMKOCTh. DHeprus
JIEKTPOCTATUYECKOT'O MOJIS.

Dopmynsl Makcsesuia Uil ONPENEICHUs TOTEHIMAIOB, 3apsAJ0B U €MKOCTEU B CHCTEME
IIPOBOJTHUKOB.

Porop  (Buxpp). [uddepenumansuas  ¢opma  yciIoBUS — NOTCHIHAIBHOCTU
JIEKTPOCTATUYECKOI0 MO, DIEKTPUUYECKOE MOoJIe MOCTOSHHOrO Toka. 3akoHel OMa, Kupxroga
u [Lxoyns - Jlenna B nuddepennumansaoii hopme. Ypapaenue Jlammaca IS 3JIEKTPUUYECKOTO
10JIS. B IPOBOJIAIIEH cpesie. ['paHuYHbIE YCIOBUS HAa IMOBEPXHOCTH pas3zieia ABYX HMPOBOISAIINX
TeNl.

MarsutHoe 1mose MOCTOSHHOIO TOKa. MarHuTHBIM MOTOK U €ro HeNpepbIBHOCThb. 3aKOH
noimHOro Toka B auddepenumanbHoi Gopme.  CKadspHBIA M BEKTOPHBI MarHUTHBIE
MOTEHIMAJIbl. DHEPIUsl MAarHUTHOTO TOJIS.

2. Dnekmpomexanuka (InekmpuyecKue mauwiunvl, IneKmpuiecKuii npueoo)

[Tpunmun  paGoTel M YCTPOHMCTBO  TpaHchopmaropa. MarHUTHbIE  CHUCTEMBI
TpaHc(hopMaTOpoOB.

O6MoTKH TpaHcopMaTopoB: TUIBI U KOHCTPYKLIUM 0OMOTOK; OCHOBHBIE M30JISLIMOHHbIE
y3ibl U aetanu. Knaccupukanus nzomsiuuu. M3omsmust B cyxux TpaHchopmMaTopax.

HarpeB u oxnaxnenue tpaHchopmaropoB: CucrteMbl oxyaxaeHus; BcrmomorarenbHoe
000py/I0BaHUE CUCTEM OXJIAXKJIEHUSI MaC/IIHBIX TpaHC(HOPMATOpPOB.

PexxuMm xonoctoro xona Tpanchopmaropa.

PabGorta Tpancpopmaropa mpu Harpyske. Cxema 3amenieHus. VM3MeHeHHe BTOPUYHOTO
Hanpsbkenus u KI1J] Tpancdopmaropa npu Harpyske. ABTOTpaHC(HOpMaTOPBI.

O06o3HaueHus, CXeMbl U TPYIIbI COEAUHEHNs 00MOTOK TpaHcpopMmaTopa. [lapannenbHas
paboTa TpaHCpOpPMATOPOB.

PerynupoBanue HanpspkeHuss TpaHcopmatopoB: OCHOBHBIE CIOCOOBI U CHCTEMBI
pEryJINpPOBaHMUSL.

IIpyHUMn JEHCTBHS ACHHXPOHHOW MAIIWHBL. Y CTPOMCTBO ACHMHXPOHHOW MAILIMHBI.
OO11re TPUHIMIIBI BBIMOJIHEHUS] MHOTO(a3HbIX OOMOTOK. MarHuTHOE IOoJe 3JIEKTPUYECKOH
MaluHbl 1 UHAynupyembie um DJ1C.

Cxembl OOMOTOK 53JIEKTPUYECKMX MAIIUH MEPEeMEHHOro Toka. PaboTa acHMHXpPOHHOM
MalIMHbl MPU 3aTOPMOKEHHOM poTope. PaboTra acMHXpOHHOW MallMHBI MpPU BpallaroIIieMcs
porope. Cxema 3aMelleHNs] aCHHXPOHHON MallluHBI.

Mexanndeckass XapakTepUCTUKA ACMHXPOHHOW MAIMHBI. BiusHHE Ha MEXaHWYECKYIO
XapaKTEPUCTHUKY BBICIINX TAPMOHHUK MarHUTHOIO NOJISI 1 HECUHYCOUJAJIBHOTO TOKa.

PaGoune xapakrepuctuku acuaxponHoro asuratens. KIIJ[ u xoaddumueHT mMonHOCTH
ACMHXPOHHOT'O IBUTaTEs.

PaboTta acHHXpOHHOTO JABUraTelsl IPU HEHOMUHAJIBHBIX YCIOBHUSX.



Ilyck acunxpoHHoro asurarens: IIyck nBurarens ¢ KOpOTKO3aMKHYTBIM poTopoM; Ilyck
ABUraTens ¢ (pasHbIM poTopoM; JIBUraTeay ¢ HOBBIILIEHHBIM IIyCKOBBIM MOMEHTOM.

OnHoda3Hble aCHHXPOHHBIE JBUTATENN. ACHHXPOHHBIA TaxoreHepaTop. ACHHXPOHHBIH
aBTOHOMHBIN reHepaTop. Ma3operyIaTopbl U HHAYKIUOHHBIE PETYJIATOPSI.

[TpuHIMN AEUCTBUS M YCTPOMCTBO CHHXPOHHBIX MamuH. CHCTeMBbl BO30YXKICHHS
CUHXPOHHBIX MallMH.

VYpaBHeHUs] CHUHXpOHHBIX MamuH: OCHOBHBIE ompejeleHus U jpomymieHus; Cucrema
KOOpJAMHAT. YpaBHEHUS MalIMHbl C HEABHOIOIIOCHBIM poTopoM: Hecummerpuynslii B
AJIEKTPUUYECKOM OTHOIICHHHM pPOTOp. Yd4eT JAeMi(pepHbIX KOHTYpPOB B MPOJOJIBHOH H
IIONEPEYHOM OCAX. YUET HEABHOIIOJIIOCHOCTH POTOPA.

[TapameTpsl CHHXpOHHOM MalIMHBL. YPaBHEHUS YCTAHOBUBLIETOCA PEKHUMA. BEKTOpHBIE
JuarpaMMbl  CHHXPOHHBIX ~ MAaIIMH  KJIACCHYECKOTO  HUCIOJIHEHWs.  MOIIHOCT U
AJIEKTPOMAarHUTHBII MOMEHT CHUHXPOHHOM MaimuHbl. PaboTra reHeparopa Ha aBTOHOMHYIO
HarpysKy.

Pabora CHUHXpOHHON MaIIMHBI MapaUIeIbHO C CETbI0. YTIJIOBBIE XapaKTEPUCTUKU
CUHXPOHHON MamuHbl. PaboTa reneparopa Ha ceTb OeckoHe4yHOl MomHocTu. U-0Opa3Hble
xapakTepucTUKu. OCOOEHHOCTH pabOThl CHHXPOHHOI'O KOMIIEHCATOPA.

CHHXpOHHBIE MallMHBl MaJIOH MOIIHOCTH: MAlIMHBI C IOCTOSIHHBIMH MarHUTaMmH,
PEaKTHBHBIE JBUIATENIM, TUCTEPE3UCHBIE JBUTATENM, JBUIATEIM C KaTALUMCA pPOTOPOM,
UHIYKTOPDHbIE MAIIMHBI. YTPAaBIsA€Mble CHHXPOHHBIE MAIUMHBL: CTPYKTYpHBIE CXEMBI
YIPaBJICHUS, BEHTUIbHBIEC IBUTATENH, LIArOBbIE IBUTATEIIH.

OO6nacTu NpUMEHEHHs MAlllMH MOCTOSHHOIO TOKa. [IpuHIMI ASHCTBUS U KOHCTPYKLHUS
MalllMH TOCTOSHHOIO TOKa. MarHuTHas CUCTEMa MAlllMH ITOCTOSIHHOIO TOKa. Peaknwus skops:
MaruutHoe 1noje MalMHBI IIpU Harpyske; BimsHue peakuumu sKOps IPU HaCBILICHUH
MarHuTonpoBoja; Peaknus sKops HpH CMEUICHUM ILIETOK C HeWTpanu. KoMIeHcannoHHas
00MOTKa. DJIEKTPOABIDKYIIAsl cUjla OOMOTKHM SKOPs. DJIEKTPOMAarHUTHBIH MOMEHT MAIIHHBI
nocTostHHOTro ToKa. [Torepu u KII/[ ManuH noCTOSHHOIO TOKA.

Kommyrauusa: OO6mue nonoxenus; OCHOBHOE ypaBHeHHE KoMmMyTtanuu. KoHTpousb
KayecTBa KOMMYTAallUM M CHOCOObI €ro yaydmieHus. ['eHepaTopbl MOCTOSHHOIO TOKa:
HeszaBucumoe, napasienbHOe U CMELIaHHOE BO30YXK/IEHHE.

OnekTpojBurarenu nocrossHHoro Toka: OcHoOBHble ypaBHeHMs; HesaBucumoe,
napajjiesibHOe,  IOCIIe0OBaTebHOE M CMEIIaHHOe  BO30yxkJeHue, MexaHuueckue
xapakrepucTtuky; [1yck; PerynupoBodnsie cBOKCTBA.

BeHTuIbHBIE MAIIMHBI IOCTOSIHHOTO TOKA. KOJIEKTOpHBIE MaIlIMHBI IEPEMEHHOIO TOKA
Y YHUBEPCAJIbHBIE MAILINHBI.

3. 3/1el<mpullec1<ue U JJICKmMpOHHbIE annapamnbl

JlyroBble mpoueccsl B 3jeKTpuyeckux ammaparax. CrnocoObl rameHuss AYTH IpU
KOMMYTAalLlUU B MJIEKTPUYECKUX ammnaparax. FIX 10CTOMHCTBA U HEIOCTATAKH.

PazbenunuTenu, otaenuTenu U KOpoTKo3aMmblkaTenu HampsbkeHuem Bbime 1000B. Mx
Ha3HayeHUe, yCTPOICTBO, MPUHLUI pabOThl, YCIOBHbIE 0003HAUEHUS, MapaMeTphl U TUIBL. X
BBIOOD.

Haznauenue, ycTpoiicTBO, MpUHIUN PaOOTHI, YCIOBHBIE 0003HAu€HUs, MapamMeTpbl U
TUIBI BBIKIIIOYATENel M BbIKJIOYaTenel Harpy3ok HamnpsbkeHuem Bbiie 1000B. Mx BwiGop.
CpaBHUTENbHBIE XapaKTEPUCTUKH BBHICOKOBOJBTHBIX BBIKIIIOYATENCH C Pa3IMYHBIM CIOCOOOM
rameHust IyTry.

Haznauenue, ycTpoilcTBO, MPUHIMUN Pa0OTHI, YCIOBHBIE 0003HAu€HUs, MapamMeTpbl U
THUIIBI pa3psSAHUKOB U OTpaHUUUTENEN nepeHarnpsbkeHus. Mx Be1oop.



Haznauenue, ycTpoHCTBO, IPUHIUI pabOThI, pEKUMBI PabOThI, YCIOBHBIE 0003HAUYEHUS,
napaMeTpbl U3MEPUTENIbHBIX TPaHC(HOPMATOPOB TOKA U HanpspKeHus. VX BbIOOD.

Haznauenue, ycTpoilcTBO, MpUHIMUI Pa0OTHI, YCIOBHBIE 0003HAUEHUs, MapamMeTpbl U
TUIBl TEIUIOBBIX peje, NPEJOXpaHUTENIeH, pele MaKCHUMaJbHOIO TOKa, aBTOMATHYECKHUX
BO3IYIITHBIX BRIKJTFOUaTenei. X BeIOOD.

Ha3nauenue, ycTpoiicTBO, INPUHLMI pabOThl, YCIOBHbIE 00O3HAuU€HMsI, MapameTpbl U
TUNBl PyOMJIBHUKOB, MAaKETHBIX BBIKIIOYATENCH, KOHTPOJUIEPOB, KOHTAKTOPOB M MAarHUTHBIX
nmyckaresnei. X BeIoop.

Haznauenue, ycTpoilcTBO, IpUHIMUI PaOOTHI, YCIOBHBIE 0003HAuEHUs, MapameTpbl U
XapaKTepUCTUKH TUpHUcTOpoB. CrocoObl MX 3almMThl. BpIKiIrouaTenun Ha TUPUCTOpaX,
AJIEKTPUUYECKUE CXEMBl BBIIPSIMUTENCH W PETYISATOPOB HANpsOHKEHHS Ha Tupucropax. Hx
IPUHIUI pabOThI, XapaKTEPUCTUKHU U BBIOOP TUPUCTOPOB.

4. Cucmembl IneKmMpocHadIiceHus

XapakTepucTuka cucreM 3JeKTpocHaOkeHuss (CD) NPOMBILUIEHHBIX MPEeANpUITUR
(IIIT), mx MecTo B 3NEKTPOIHEPIETUUECKUX CUCTEMAX.

CTpyKTypbl CHUCTEM 3JIEKTPOCHAOXKEHUS MPOMBIIIICHHbIX npeanpustuil. TpeOoBaHus,
npenbsapiasemble kK CO II1. Mcrounnku nutanus u TpeOOBaHUE K UCTOYHUKAM MUTAHUS.

I'maBubie monwmxkaromue noxacraniuu (I'TII), moacranuuu rinybokux BBOoAoB (III'B)
BBICOKOI'O HANpPSDKEHUS, PpacHpeleUTEIbHble IYHKTHl CpPEAHMX HANpsSIKEHUH, LEXOBbIE
TpaHc(hOopMaTOPHbIE MOJICTAHLIUY.

DneKkTpudeckne Harpy3ku (rpaduku  Harpy3kw) TOTpeOUTENeH MPOMBIIUICHHBIX
NpEeNNpuATHL: CpeAHsAs Harpy3ka 3a HauOoJjiee 3arpy)KEHHYIO CMEHY, CpeIHEeroioBasd,
MaKCHMaJbHas MMKOBAas, MAKCUMaJIbHAsl HAarpy3Ka pa3InyHONU MPOJOKUTEIbHOCTH.

Koadduunentsl, xapakrepusyromue rpaguku Harpy3ox.

Pacuernble anekrpuueckue Harpy3ku. llonarue o pacuerHoil Harpy3ke. OCHOBHbIE U
BCIIOMOTATENIbHBIE METOJbl ONPEACIIEHUS PACUYETHBIX JJIEKTPUYECKUX Harpy30K. OCHOBHBIE
METOJIbl - YNOPSAOYEHHBIX AMarpaMM M CTaTUCTHUYECKUW. BcromorarenbHble METOABI - C
MOMOIIBI0 KOo3((duIMeHTa crpoca, MO YAEIbHONH Harpy3ke Ha €IUHUILy MPOM3BOJCTBEHHOM
IUIOUIAIM U IO YAEIBHOMY pacxojy 3JEKTPOIHEPTuu Ha €IUHUIly npoaykuuu. OmnpeneneHue
pacyeTHhIX HArpy3oK MO LeXaM M MO HpeAnpusTvio B nenoMm. OOmue pekoMeHJAlHUH 10
BBIOOPY METO/a OIpE/eNICHUs] PacueTHBIX Harpy30K pa3HbIX cTyneHeil u snementoB CO IIII.
Omnpenenenne pacueTHbIX PEaKTUBHBIX HAIPYy30K.

[Torpebnenne peaxtuBHOM MomHOocTH B CO IIII. Meponpusitus 1o CHUKEHHIO
noTpeOeHns peakTHMBHOM MomHOCTH. McTouHMKM peakTuBHOM MomHoct Ha [II1
(cUHXpOHHBIE JABHrarenu, Oarapen KoHAeHcaTopoB, cratuueckue HMPM). Omnpenenenue
MOIIIHOCTH KOMIIEHCUPYIOIIUX YCTPOMCTB.

TpeboBaHusl K HaAEKHOCTH AJIEKTPOCHAOKEHHUS MPOMBINIICHHBIX NPEANPUATHNR U HUX
peayM3anysi IpU pa3IUYHBIX THUIIAX HCTOYHMKOB nuTaHuss u cTpykryp CO. Kpurepun
HazgexxHocTH 3nementoB CO I

Bb100op HOMUHaAJIBHBIX HanpspkeHuH snexTpudeckux cereit I111 (BHEMHNX, MEXKIIEXOBbIX
U 1EeXOBBIX). PexxuMm HeliTpamu anekrpoycraHoBok CO I1IT - mo 1000 B u Bemme 1000 B (6-10
kB u 35-220 xB). YcnoBus, Biausone Ha BBIOOp pekuMa HEUTPaIH 3JIEKTPOYCTAaHOBOK
Pa3IMYHbIX HOMUHAJIBHBIX HAMPSKEHUH.

OOmme ykazaHusl MO BHIOOPY W pa3MEIICHUI0 ToJAcTaHIui. OnpeneneHue IEHTpa
ANEKTpUIeCKUX Harpy3ok. Beroop mecrononoxxenwus ['TIIT u T'PII. Pasmemenne nexowsix TII u
PII, Bb160p Tpacc nuHMi MexiexoBoit cet. Tumsl nexoBeix TII, koncTpykiuu nexossix TIT.



Cxempl BHemHuMx cered CO IIII. McTOyHMKM mNHTaHUA: 3JIEKTPOIHEPreTHYECKAs
cuctemMa, coOctBeHHas TOll mnpommnpennpusarus. TpeboBaHMs K cXeMaM BHEIIHETO
anekTpocHabxenus. CxeMsl anekTpuueckux coeaunenuit na [T u I'PIL.

CxeMbl MEXKIIEXOBBIX ceTeld. TpeboBaHMs K cXeMaM MEXKIIEXOBBIX ceTeil. PaauanbHbie,
MarucTpajbHbIE U CMELIaHHbIE cXeMbl. CXeMa ABYXIEMHON MarucTpaiu.

Harpysounass cnocobnocts TpaHchopmaropoB. JlomycTHMble CHCTEMAaTUYeCKUE U
aBapuitHBIE TIEPETPY3KH TPaHC(HOPMATOPOB.

Cxembl 1exOBbIX ceTeil. MCTOUHMKHM NMUTaHUSI IIEXOBOTO 3JeKTpocHadxkeHus. Cxema
"61510K - TpaHcopmarTop - MarucTpaip'. PaguanbHpie M1 MarucTpaabHBIE LIEXOBBIE CETH.

XapakTtepucTuka cpeabl Npou3BOACTBEHHBIX mnoMmemeHud IIII u ee BiusHue Ha
KOHCTPYKTUBHOE WCIIOJIHEHHWE IIEXOBBIX ceTeil. lcmonmb3oBaHMe TPOBONOB, Kabenei,
LIMHONPOBOJOB U TPOJUIEH NIPHU BBINOJHEHUN LIEXOBOU CETH.

KauectBo nHanpsoxenust B CO IIII. Ilokazarenn kayectBa HampsbkeHus. JlomycTumele
3HAYEHUS OTKJIOHEHUN HANpsSOHKEHHUS [UIsl AJIEKTPONPHUEMHUKOB. OJKOHOMHYECKUN yIiepo,
BO3HHUKAIOMIMKA TpU  paboTe 3JIEKTPOIPHEMHUKOB TMPH HEAONMYCTUMBIX  OTKJIOHEHUSX
HaIpsKEHUS.

Mertonbl M cpelncTBa OrpaHUYEHUs OTKJIOHEHUM HampspKeHus. Pasmax u3MeHeHHi
(xonmebanwuii) HampspkeHHs. Mepbl, MpPUMEHSEMbIE [JIs OTPaHUYEHHUs pa3Maxa H3MEHECHHM
(xonebanuil) HAPSHKEHUS M YMEHBIIECHUS UX BIIUSHUS HA CETh.

Hcnonb30BaHne CHMMETPUPYIOIIUX U (DUIBTPOKOMIICHCUPYIOMIUX YCTPOWUCTB JUIS
yCTpaHEHUs] HECUMMETPUHU U HECUHYCOUAAIBHOCTU B CIIydae MPEBBILIEHUS UX HEAOIYCTUMBIX
3HAYCHUU.

[Tonsitust  paGouero M 3alUTHOrO  3a3€MJICHMS,  3aHYJICHUSA,  HANPSIKCHUS
MpUKOCHOBeHUs. TpeboBaHuUs, IPeabIBIsIEMbIE 3a3eMIISIOIIEMY YCTPOMCTBY.

5. Peneunasn 3auwiuma u aemomamuKa cucmem 9ﬂel<mpocua6.ucenuﬂ

OcHoBHbIE BUBl MOBPEXKIECHUN 1 HECHOPMAIIBHBIX peKUMOB padoTel B COC.

QOyHKIUHA PENEUHON 3aIIUTHl ¥ ABTOMATHUKHU.

CpoiicTBa  peneifHONM  3alUTBl W ABTOMATHUKH:  CEJIEKTUBHOCTb, OBICTPOTa
cpabaTbIBaHUsI, YyBCTBUTEIHLHOCTD, HA/IC)KHOCTb.

3alUThl C OTHOCUTENBHOU CEJIEKTUBHOCTHIO.

[IpuHIIMTIBI BBITIOJIHEHUS: TOKOBBIX  3aIUT, TOKOBBIX  HAIMpaBJICHHBIX  3aIllUT,
JUCTAHIMOHHBIX 3aIUT W 3alIUT HANpPSKEHUS.

3ammuThl ¢ aOCONIOTHON CENEKTUBHOCTBIO.

HecenexTuBHbIE 3alIUTHI.

OcHOBHBIE  BHUIBI  TOBPEKJACHHN W HEHOPMAJIBHBIX PEXKUMOB PAOOTHI CHIIOBBIX
TpaHcGopMaToOpoB.

Tuner P3 cunoBsix TpanchopmaTopos.

[Tpunimn AeicTBUS TPOAOIbHONU AuQQEpeHIInaTbHON 3alUTH TpaHchopMaTopa.

®axTophl, BIUAIONIME HA BEJIMUNHY TOKa HeOajaHca MpoaosibHON auddepeHnaaIbHOu
3amuUThel TpaHchopmaropa.

Juddepernmansaas ToOKoBas 3ammra Tpanchopmaropa Ha ocHoBe pene PHT-565.

Huddepennmansaas TokoBas 3amurTa TpaHcopmaropa Ha ocHoBe pene [I3T-11.

[TpuHtMT KeUCTBUS U 00JACTh MPUMEHEHHUSI MAaKCUMAaIbHON TOKOBOM 3alTUTHI CUIIOBBIX

TpaHchopMaTopoB.

[TpuHIMTT MEHCTBUS MaKCHMAalbHOW TOKOBOHM 3allUTHI TpaHc(opMaTopa ¢ MyCKOM IO
HaIpsKEHUIO.

OcHoBHbIE BU/IBI MOBPEXKIACHUM W  HEHOPMAJbHBIX  PEXUMOB  pabOThI

anektpoasurarenei ¢ Unom>1000 B.



Tunsl peneiiHpIX 3alIMT aCUHXPOHHBIX ABurarenei ¢ Unom>1000 B.

Tunbl peneiHbIX 3aUT CMHXPOHHBIX ABuratesnei ¢ Unom>1000 B.

Tunsl peneiHbIX 3aIMT IIEXOBBIX TPaHC(HOPMATOPOB.

Penetinas 3amura ka0enpHbIX TuHUN 6-10 KB.

Ocobennoctu pacuera TOKOB K.3. B COC s BbIOOpa mapaMeTpoB cpaOaThIBAaHHS
pEeNEeHBIX 3aINUT.

CTpyKTypHBIE YaCTH PEICHHOMN 3aIUTHI.

OCHOBHBIE 3JIEMEHTBI PEJICUHON 3aILNTHI.

Bunsl peie, ucronb3yemMble B U3MEPUTENBHOM YaCTU PEJICUHOMN 3aIUTHI.

Bungbl pene, uCnoJib3yeMbl€ B JJOTMYECKON U YIPABIIAIONINX YACTAX PEJICHHOMN 3alUThI.

VcTOYHUKHM M CXEMBI OIlepaTHMBHOIO TOKa P3MA: NOCTOSHHBIN ONEpaTUBHBIA TOK,
MEePEMEHHBIN ONIEPaTUBHBIN TOK.

N3meputenbubie TpanchopmaTtopbl Toka. Cxema 3aMelIeHUs] U BEeKTOpHAs Juarpamma.
Buapl nmorpemrHocteit Tpancopmaropsl Toka. TUIOBBIE cXembl coeauHeHnid oOMoToK TT m
Hernel TOKa N3MEPUTENIbHBIX OPTaHOB, BKJIFOYaEMBbIX Ha MOJHbBIE TOKH (a3.

W3meputenbHbie TpancpopmaTopsl HampspkeHus. (Cxema 3aMenieHusl W BEKTOpHas
mrarpamma. Cxembl COeIMHEHHS TpPaHC(HOPMATOPOB HANIPSHKEHUSI.

VYeTpoicTBO U IPUHLUIT ACHCTBUA 3JIEKTPOMArHUTHBIX peJie.

Toku cpabaTbIBaHUS ¥ BO3Bparta peie, KodpPuImeHT Bo3ppara.

[IpuHUuMn NEHCTBUA U YCTPOMCTBO UHAYKIIMOHHBIX peJie.

OcHOBHBIC BHIBI ABTOMAaTHKH B CHCTEMax IMPOMBIIUICHHOTO 3JIEKTPOCHAOKECHHS:
aBTOMATHUYECKOE BKIIIOUEHHUE pe3epBa, TpeboBaHus Kk cxeme ABP; aBTomMaTnyeckoe mMOBTOpPHOE
BKJIIOUEHUE, TpeboBaHus k cxeme AIIB; ycTpoiicTBa aBTOMAaTH4eCKOM YaCTOTHOM pa3rpy3KH.

VerpoiicTBa  aBTOMaTUYECKOIO  PEryjJupoBaHUsl B CHUCTEMax IMPOMBIILIEHHOTO
AJIEKTPOCHAOKEHUS:  aBTOMATUYECKas  PEryJlMpOBKAa  HANPSDKEHUS,  aBTOMaTHYecKas
PEryJIUPOBKA BO30OYKIACHHUS.

6. 3ﬂeKmp09Hepzemuqec1<ue cucmembsl u cemu

OcHoBHbIe TpeOOBaHUS, MPENBABISEMbIE K AJIEKTpUUecKUM ceTsaM. Kiaccudukanus
BJIEKTPUYECKUX CETEU

OcHOBHBIE THUIIBI 3JeKTpocTaHui. [IpeuMmyiecTBa, HEAOCTATKH, TEXHOJOTMYECKUE
CXEMEL.

Cxewmsbl 3amemienust JIDII. Pacuer mapameTpoB cxeMbl 3aMelIeHUs. YUYET paculenieHus
(a3 mpu pacyeTe nmapaMeTpoB CXEMbl 3aMEIICHHUS.

Cxema 3aMelleHus U pacyeT MmapaMeTpoOB CXEMBbI 3aMEIICHUS ABYX U TPeX OOMOTOYHBIX
TpaHc(hOpMaTOPOB ISl CTATHUECKUX PEKUMOB.

KounctpyktuBubsie ocobenHoctu AT. CxeMa 3aMelIeHUs U pacueT MapaMeTpOB CXEMbI
AT nns cratnyeckux pexxumoB. TpaHchopMaTopsl ¢ pacienIeHHON 0OMOTKOM.

[ToTepu MOITHOCTH ¥ HEPTUU B JIMHUSIX U TpaHCHopMaTOpax.

BexTopnas nuarpamma JIOII. [TonsTis noTepu 1 najieHNs HaPsHKEHUS.

[TocranoBka 3amaum pacyera ycTaHoBUBHIUMXCS pexumMoB DIC. CrnocoObl 3amaHus
Harpy3oK 1 r€HepaTopoB.

PacueT pa3oMKHYTBIX UTAIOIIKUX CETEH MO TaHHBIM «KOHLA» U 1O JAHHBIM «HaJayua.

Pacder pa3oOMKHYTBIX MUTAOLIUX CETEH Pa3HBIX COCTOAIIMX U3 JIMHUK pa3HbIX KJIACCOB
HanpspKeHud. Pacder mpocTerimmx 3aMKHYTBIX IUTAIOIINX CETEMH.

[TonsiTie BCTPEYHOTO perynupoBaHus HampspkeHHs. CrocoObl  peryaupoBaHUs
HampsDKeHUs. PerynupoBaHue HampspKEHHS € MOMOINBIO TeHepaTopa U TpaHC(hOpPMAaTOpPOB C
I16B.



PerynupoBanue HampspkeHust ¢ nomolnrsio Tpancdopmaropos ¢ PITH. Koncrpykuwms
PITH. Onpenenenue Homepa crynenu PIIH nig monydeHus jkeiaeMoro ypoBHS HAIpSKEHUS
JUIS  pa3iMYHBIX BUIOB TpaHcPopMaTopoB. PerynmpoBaHue HampsHKEHUS C TOMOIIBIO
nuHerHoro perymsaTopa. Koncrpykius JIP. CriocoObl BKIIFOUEHHSI MTUTAIOIIETO TpaHCchopMaTopa
JIP.

PerynupoBanue HampspKeHHs 3a CYET W3MEHEHUs MOTEph HANPSIKEHHSI B JIEMEHTAX
cetu. M3MEHEHHE CONPOTUBIICHUN CETU 3a CYET CEYEHUS M NPOJOJBbHOW KOMIIEHCALIMH.
Binusaue nepenaBaeMoll pEakTUBHOM MOIIHOCTM Ha MOTepH HanpsbkeHus. [lonmepeunas
KOMITICHCAITHSI.

TexHU4YecKne MEPONPUATHUS IO CHUKEHHIO IIOTEPh MOIIHOCTH (YHEPTHUH )

Opranu3aloOHHbIE MEPOIIPUATHUS MO CHIXKEHHUIO TTOTEPh MOIITHOCTH (IHEPTHH )

Bp160p 3KOHOMHYECKHX CEYCHHH MPOBOJOB BO3MyMHbIX jduHUN (BJI) 1 TokoBemymmx
xwi1 kabenbHbIX uaul (KJI) (SKoHOMEYEeCKas TUIOTHOCTh TOKA, YKOHOMUYECKHE MHTEPBAIBI U
ap.) Texaudeckue orpaHu4eHus Bbioopa mpoBooB BJI u kabeneid.

Beibop  konmuecTBa M HOMHHAJIBHOW  MOIIHOCTH  TpaHCPOPMATOPOB U
aBTOTPaHC(HOPMATOPOB MMOHIKAIOIIUX MMOACTAHIIUN C y4eTOM JOMYCTHMBIX MEPerpy3oK (B
HOPMaJbHBIX W IIOCJICABAPUIHBIX pPEKMMax) M obecriedeHus: 0OOCHOBAHHON HAIC)KHOCTH
ANEKTPOCHAOKEHUSI.

banaHnchl akTUBHBIX W PEAKTUBHBIX MomHOocTed DDC, uUX pacueTbl U METOJIbI
obecrnieueHusl.

OCHOBHBIE PKOHOMHUYECKHE XaPAKTEPUCTHUKU COOPYKEHUSI W IKCIUTyaTallMdl JUHUN
noactaniuii. IlpuBeneHHble 3aTpaThl - KOMIUIEKCHBIM TEXHHKO-DKOHOMHMYECKHH KpUTEpPUI
BbIOOpa DKOHOMHMYECKHX MapaMeTpoB, cxeM U pexumoB DDC. VHble BapHaHTBI OICHKH
TEXHUKO-3KOHOMUYECKUX XAPAKTEPUCTUK JIEKTPUUECKUX CETEH.

7. Hepexodnbte npoyeccsl 6 JJieKmpoiInepzemuu4ecKux cucmemax

OcHoBHble nousATUsA. Tpexdasnoe koporkoe 3ambikanue (K3) B Hepa3BeTBIEHHOHN LEMH.
Tpexdasznoe k.3. 3a TpanchopmMaTopom.

[Tepexoanblii mporecc B CUMHXpOHHOM MamuHe npu Tpexdasnom K3 Ge3 ydera u ¢
Y4ETOM BIIMAHUS JeMI(PEPHbIX KOHTYpOB. BiusHue cuctembl BO30YXAEHHMS Ha MEPEXOIHBIN
nporecc. [lepexoausiit mporiecc B CHHXpOHHOM MamuHe mpu Tpexdaznom K3 6e3 yuera u c
Y4€TOM BIIMSHUSA aBTOMAaTUYECKOM perylupoBKU Bo30yxknaeHus. llepexonnwlii mpouecc B
AaCMHXPOHHOM MamuHe npu Tpexdaznom K3 Ha BeIBOAax.

OcoOeHHOCTH ¥ TPUHIUIBI BBINOJIHEHUS NPAKTUYECKUX PAacueToB IEPEXOAHbBIX
npoueccos K3. HauanbHblii MOMEHT BpEMEHH, Y CTAHOBUBILIUICS peKuM, llepexoaHplil pexum.
[lepuoanueckas u anepuoanyeckas cocrasistonue Toka K3.

Cucrema OTHOCUTENBHBIX enuHUL. [IpuBeneHne MarHUTOCBA3aHHBIX LIETIEH K OJHOMY
ypoBHIO HampspkeHHs. CXeMbl 3aMeIleHHs 3JIEMEHTOB CHCTEM JJIEKTPOCHAOXKEHUs IS
HayaJlbHOTO MOMEHTa BPEMEHUM M YCTaHOBUBLIEToCs pekuma. BozaymHble u kaOenbHble
nunuy; Tpanchopmatop; Peakrop; AcuHXpoHHBIN ABUraTenb; O000LIIeHHas Harpy3Ka.

CxeMbl 3aMeleHNs] CHHXPOHHBIX MAIllMH Ul Pa3IMYHbIX 3TAIIOB PACUETa.

Pacuer Ha4YaJILHOT'O 3HAYECHUS MEPUOIUYECKOM COCTAaBJISIOIIEH. Pacuert
anepuoMUYECKOM COCTaBIISIIONIEN U yaapHoro Toka K3.

Meton THNOBBIX KpHMBBIX I pacdera nepexonHoro toka K3. Jlpyrue mpaktudeckune
METO/BI pacuera.

PexxuMbl 3a3eMieHUs HEUTpadu B CHCTeMax JJIeKTpocHaOkeHus. [Ipumenenne meroaa
CUMMETPUYECKUX COCTABJISIOUINX JUISl aHAJIM3a IIEPEXOJHBIX ITPOLECCOB IPHU HECUMMETPHUYHBIX
K3 B Tpexda3zHbIx Lemnsx, coaepxKalnux CHHXpOHHbIE MaIMHbIL. [lapameTpsl npsmMoii, oOpaTHoit
U HYJIEBOHU I1OCJIEI0BATEIBHOCTH PA3JIMYHBIX DJIEMEHTOB MIEKTPOIHEPIE€TUUECKON CUCTEMBI.
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CxeMBbl

3aMCIICHUA HYHGBOf/'I IOoCICa0BATCIBHOCTH

TpaHc(hopMaTopoB.

CxeMbl

3aMeIIeHUs HYJIEBOM MOCIe10BaTeIbHOCTH BO3AYIIHBIX JIMHUN. COCTaBJIEHHUE CXEM 3aMeIICHHUS
IIpsIMO, OOpaTHOM U HYJIEBOH MOCJIEI0BATEIBHOCTH.
Pacyer TOKOB W HampspKeHUM NHpU pa3iuuHbIX HecuMMmeTpuuHbIx K3: nByxdazHowm,
onHO(a3HOM U IBYX(a3HOM Ha 3eMITI0. KOMITIIEKCHBIE CXEMBI 3aMEIICHHMS.
OcoOennoctu pacuera K3 B pacnpeenuTeNbHbIX CETAX U CHCTEMaX 3JIEKTPOCHAOKEH s
3...35 kB. IIpocroe 3aMbIkaHKe Ha 3EMIIIO.
OcobGenHoctn pacueta TOKOB K3 B 3jekTpoycTaHOBKax HampspkeHnem a0 1 kB.
Crnioco6s1 orpannyenusi TokoB K3.
Hcnonp3oBaHne METOa CUMMETPUYHBIX COCTABIISIIOIIMX JJISl pacueTa HEeMmoIHO(a3HbIX
pesxxumoB. CxeMbl 3aMeLIeHUs TIPU Pa3pbIBe OJHON U IBYX (a3.

OcHoBHas n AONOJHUTE/IbHAA JUTEparypa.

1. TeopeTnueckre OCHOBBI JJIEKTPOTEXHUKU

Pacnipenenenue
u3aanmii. O -
OcHoBHOE /

HOHOHHI/ITGHBHOG

ABTOp, Ha3BaHMe,
U31aTeJIbCTBO, IO/ U3JAHUA
y4eOHOM 1 y4eOHO-
MeTOAHYeCKOil JTUTepaTyphl

Tox
H31aHuSA

®opma
U3JAHUS:
neJyaTHoe /
3JIEKTPOHHOE

Mecta
XpaHeHust
| Cevinka

Ha pecypc

Hemupusn, Kamo CeponoBuy
TeopeTnyeckrue OCHOBBI
ANEKTPOTEXHUKHU: yuel. JIs
CTYJICHTOB BY30B, 00 yUaroluxcs
10 HaIlPaBJICHUSAM IMOJTOT.
0axanaBpOB U MarucTpoB
"DIIeKTPOTEXHUKA,
AIIEKTPOMEXaHUKA U
ANEKTPOTEXHOJIOTUU" U
"OnexTposnepreruxa” : B 2 T./
Kamo Ceponosuu/lemupusiy; K.
C. Hemupuss, JI. P. Heitman, H.
B. KopoBkuH. - 5-¢ u3z.. - CIIG.:
[Mutep , 2009 - 2009. - (YueOHMK
muis By30B)T. 1. - 512 c.

2009

e4yaTHOC

Y3-K4(1),
AB-K4(24)

Hemupusa, Kamo CeponoBuy
TeopeTnyeckue OCHOBBI
ANIEKTPOTEXHUKHU: y4eO. IS
CTYZICHTOB BY30B, 00YyJaIOLIHXCS
10 HATPABJICHUSM TTOATOT.
0akanaBpOB M MarucTpoB
"DJIeKTpPOTEXHUKA,
AIIEKTPOMEXaHUKA U
AIEKTPOTEXHOJIOTHH " U
"OnexTposnepreruka” : B 2 1./
Kamo Ceponosuu/lemupusin; K.
C. Hemupusn, JI. P. Heitman, H.
B. KopoBkwuH. - 5-¢ u3.. - CII6.:
ITutep , 2009 - 2009. - (YyeOHuk
11t By30B)T. 2. -431 ¢

2009

Ie4yaTHOC

Y3-K4(1),
AB-K4(27)
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Pacnpenenenune
w3panmii. O -
OcHosHoOE /

JononHurensHoe

ABTOp, HA3BaHHE,
U31aTeJIbCTBO, IO/ U3IaAHUSA
y4eOHoi1 1 y4yeOHo-
MeTOAMYECKOM JTUTEPATYPbI

I'on
N3TaHUA

dopma
U3JaAHHSA:
neyarHoe /
JIEKTPOHHOE

Mecta
XpaHeHHus
[ Ceoinka

Ha pecypc

TeopeTnyeckre OCHOBBI
aneKkTpoTexHuku: COOpHUK
3anad ¢ pemenusmu / Cocr.:
A.B.By6onos, B.A.KocTioK,

A.N.JTro6umona, A.I1.Ilonos,
B.K.®enopos, B.JI.denopos. —
HwxueBaprosck: U3n-so HITY,

2012. — 252 c.

2012

cyaTHoOC

U3-K4(1),
AB-K4(27)

TeopeTnyeckre OCHOBBI
AIIEKTPOTEXHUKHU: Ja00paTop.
npaktukym/ A. B. Byonos, M. B.
I'okoBa; M-Bo 00pa3oBaHus U
Hayku PO, 'OV BIIO
HwuxueBaprt. roc. ryMaHuTap. yH-
T. - HwxueBaprosek: M3n-Bo
HITY, 2012. - 141, [2]

2012

e4yaTHOC

U3-K4(1),
AB-K4(27)

TeopeTnyecknue OCHOBBI
ANEKTPOTEXHUKHU. JINHEHHbIE
ANEKTPUYECKHUE IIETH: KOHCIIEKT
neknuit/ B. JI. ®enopos, A. B.
by6nos. - HuxxneBaprosck: 13 a-
BO HikHeBapT. roc. rymMaHuTap.
yH-Ta, 2012. - 158 c.

2012

I€4aTHOC

Y3-K4(1),
AB-K4(29)

Pacuer nuHeNHBIX
JIEKTPUYECKUX LENEN TIPH
HECHUHYCOUIAIIbHBIX
nepuoanueckux IJIC,
HaIpsHKEHUAX U TOKaX:
METO/1.YKa3aHus |15 CTYJEHTOB
HanpasseHus 140200.62
"OnexkTposnepreruka]/ coct.: A.
B. byGHos, B. JI. ®exopos. -
HwxueBaprosck: M3n-so HITY,
2012. - 33

2012

eyaTHOC

Y3-K4(1),
AB-K4(29)

Pacuer nuHenHbIX
IIEKTPUYECKUX Lienei
CUHYCOUIAJIHOTO TOKA:
METOJI.yKa3aHus [/ CTYIEHTOB
Harpasienus 140200.62
"OnexTposnepreruka’]/ coct.: A.
B. by6nog, B. JI. ®enopos. -
HwmxueBaprosck: U3n-so HITY,
2012. - 34, [1] c.

2012

e4yaTHOC

Y3-K4(1),
AB-K4(29)

PacueT nepexoaHbIX TPOLIECCOB:
METO/I.YKa3aHus [ 151 CTYJCHTOB

2012

Ic4yaTHOC

Y3-K4(1),
AB-K4(28)

12




Pacnpenenenune
w3panmii. O -
OcHosHoOE /

JononHurensHoe

ABTOp, HA3BaHHE,
U31aTeJIbCTBO, IO/ U3IaAHUSA
y4eOHoi1 1 y4yeOHo-
MeTOAMYECKOM JTUTEPATYPbI

I'on
N3TaHUA

dopma
U3JaHHA:

neyatuoe /
3JIEKTPOHHOE

Mecta
XpaHeHHus
[ Ceoinka

Ha pecypc

HanpassieHus 140200.62
"OnekTposHepreruka]/ coct.: A.
B. by6nos, B. JI. ®enopos. -
Hwxnesaprosek: U3a-8o HIT'Y,
2012.-21,[1] c.

Pacuet HecummeTpuyHOI
TpexQazHoH 1emnu:
METO/.YKa3aHus |15l CTYJEHTOB
HanpasyeHus 140200.62
"OnekTposHepreruka]/ coct.: A.
B. by6nos, B. JI. ®enopos. -
HwxueBaprosck: NU3a-so HIT'Y,
2012.-34,[1] c.

2012

ncyaTHoOC

2. DnexkTpomexaHuKa (DIEKTpHUUECKHUE MAIIMHBI, DIEKTPUUECKUN MPUBOJ)

Pacnpenenenune
n3ganmii.O -
OcuosHoE /

JlononHuTenpHOE

ABTOp, HA3BaHHe,
H31aTeJbCTBO, IO/ U3JaAHUA
y4eOHoii u yueOHo-
MeTOAMYeCKO JIuTepaTyphbl

TI'on
M3IaHUA

dopma
W3JAHHSA:

neyatuoe /
3JIeKTPOHHOE

Mecta
XpaHeHust
| Cevinka

Ha pecypc

becnanos B.4. Dnekrpuyeckue
MaIIuHbI :y4eb.mocodue s
CTYJICHTOB BY30B, 00 yUJaIOIIUXCS
0 HAIIPaBJICHUIO MMOATOTOBKH
"DneKTpOTEeXHHKA,
ANEKTPOMEXaHUKA U
anekTporexnosnoruu” / B. 4.
Becmanos, H. ®. Korenenern. - 3-
e u31., ctep. - M. : Akagemus,
2010. - 312, [1] c. : puc. -
(Briciiee npodeccronanbHOe
oOpa3oBaHue)
(OnexTpoTtexHuka). - bubnuorp.:
c. 308. - 1000 »k3. - ISBN 978-5-
7695-7039-1 (B mep.)

2010

ncyaTHoOC

Y3-K4(1),
AB-K4(9)

Boaenek A. U. , B. B. Ilonos
DNEeKTPUYECKHE MAIIUHBI.
MaruHbl TepeMeHHOTO TOKa
:y4e0.171s1 CTYJICHTOB BY30B,
oOyJaromuxcs mo
HaIPaBJICHUSIM TTOITOTOBKH
"DNeKTpOTEXHUKA,
ANIEKTPOMEXaHUKA U
ANEKTPOTEXHOJIOTUN" U
"OnexTposnepreruxa’ / A. U.
Bonbnek, B. B. ITonos. - CII6.

2010

Ie4yaTHOC

Y3-K4(1),
AB-K4(24)

13




Pacnipenenecnue
u3ganmii O -
OcuosHoe /

JononHuTensHOE

ABTOp, HA3BaHUE,
U31aTeJIbCTBO, 'O/ U3IaHUSA
y4eOHoi 1 yueOHo-
METOAMYECKOM JJUTEePATYPbI

I'on
H3TaHUA

dopma
H3JaHus:
neyarHoe /
JIEKTPOHHOE

MecTa
XpaHeHHus
| Cevinka

Ha pecypc

[u np.] : [Tutep , 2010. - 349 c. :
rpad., puc. - (YueOHUK aJis
BY30B). - bubnmorp.: c¢. 341-343.
- And. ykas.: c. 344-349. - 2000
9K3. - ISBN 978-5-469-01381-5

(B mep.)

Boasaek A. H. , B. B. Ilomnos.
DneKTpuuecKre MalluHbI.
BBeneHue B 3JEKTPOMEXAHUKY.
MaiuHbl TOCTOSIHHOTO TOKA U
TpaHchopMaTopsl :y4ueo. ams
CTYJCHTOB BY30B, OO0 yUaloIuXCs
110 HAIIPABJICHUIO TTOATOTOBKHU
"DIIEeKTPOTEXHUKA,
3JIEKTPOMEXaHHUKA U
3JIEKTPOTEXHOJOTUH " U
"DOnexrposnepreruka” / A. U.
Bonsgek, B. B. ITonos. - CIIO.
[v np.] : [Tutep , 2008. - 319 c. :
Tabm., puc. - (YueOHHK 1J1s
BYy30B). - bubmmorp.: c. 315, 316.
- And. ykas.: c. 317-319. - 3000
9Kk3. - ISBN 978-5-469-01380-8

(B mep.)

2008

I€4aTHOC

Y3-K4(1),
AB-K4(24)

[IpoexTnpoBanue
ANEKTPUYECKUX MAIITUH: y4eO.
JUISL CTY/IGHTOB DJIEKTPOMEXaH. U
3JIEKTPOIHEPTET.
CIIELMAJILHOCTEHN BY30B
(6akanasp)/ U. I1. Konbuios [u
ap.] ; mox pexn. U. I1. Konbinoga.
- 4-e u3n., mepepad. u fo1.. - M.:
IOpaiit, 2012. - 766

2012

eyaTHOC

U3-K4(1),
AB-K4(14)

[IpoekTupoBaHuE aCUHXPOHHOTO
JIBUTATENST OOIIETO HAa3HAUYECHHUS C
KOPOTKO3aMKHYTBIM POTOPOM:
yae0.1mocobue 151 KypcoBOTO
npoektupoBanus/ A. B.
becnanos. - HuxHeBapTOBCK:
N3n-Bo HuxueBaprt. roc.
rymMa"uTap. yu-t1a, 2012. - 154 c.

2012

e4yaTHOC

U3-K4(1),
AB-K4(27)

lyxun O.C., Mansrun I'.B.
VcnipITaHus DIIEKTPUIECKIX
MaIuH: Y4yeOHoe mocooue. —
Hwxnesaprosck: M31-Bo

2013

Ie4yaTHOC

Y3-K4(1),
AB-K4(45)
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Pacnipenenecnue
u3ganmii O -
OcuosHoe /

JononHuTensHOE

ABTOp, HA3BaHUE,
U31aTeJIbCTBO, 'O/ U3IaHUSA
y4eOHoi 1 yueOHo-
METOAMYECKOM JJUTEePATYPbI

U31AHUSA

I'on

dopma
H3JaHus:
neyarHoe /
JIEKTPOHHOE

MecTa
XpaHeHHus
| Cevinka

Ha pecypc

—132c.

HuxneBapr. roc. yn-ta, 2013.

Pacnpenenenue
m3panuii.O -
OcHoBHoEe /

JlomonauTenbHOE

ABTOp, Ha3BaHMe,
H3/1aTeJIbCTBO, I'0J
U31aHusl Y4eOHOH u

yueOHO-MeTOANYeCKOii
JIMTEePaTypbl

Ton
H3JaHus

dopma
H3IAHUS:
nedyaTHoe /
3JIEKTPOHHOE

MecTta xpaHeHus /
Ccoinka na pecypce

Kanynmos 0. /1.
DNEeKTPUUYECKHI MPUBO/T
MPOMBIIIJICHHBIX U
OBITOBBIX YCTaHOBOK
:yue0.1mocobue mo Kypey
"OnexTp. npuBoa" It
CTYJCHTOB,
o0ydJaronumxcs mo
HaIpPaBIICHUIO
«DJIEKTPOTEXHUKA,
AIIEKTPOMEXaHUKA U
ANEKTPOTEXHOJIOTUSD /
10. A. Kanynnos. - 3-¢
u3n., crep. - M. :U3nar.
nom MDU, 2011. - 223 c.
: puc., Tabm. -
bubnuorp.: c. 222, 223. -
500 ok3. - ISBN 978-5-
383-00606-1 (B nep.)

2011

II€4aTHOC

Y3-K4(1), AB-
K4(6)

Maxkees, I'. H..
DJEeKTPUUECKUE CXEMBbI
TUIOBBIX JIU(TOB C
peneHo-
koHTakTOpHbIMU HKY:
yueb.mocobue A1 Had.
npod. o6pazoBanus/ I
H. Makees, C. b.
Manyxus, 1. K.
Hemupnos. - M.:
Axanemus, 2010. - 61,
[2] c.: Tabm., puc.. -
(HenpepsiBHOE
npodeccuoHansHOe
obpazoBanue). - ISBN
978-5-7695-4251-0 (B
0011.) 1500 7Kk3.

2010

II€49aTHOC

Y3-K4(1), AB-
K4(4)

Mockanenko, B. B..

2007

IICYaTHOC

U3-K4(1), Ab-
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ABTOp, HA3BaHHE,
H31aTeJbCTBO, IO/
H31aHUSA Y4eOHOil u
Y4eOHO-MeTOAuYeCKOM
JINTEPaTypPhbl

Pacnipenenecnue
mw3panmii. O -
OcHosHoOE /

JononHurensHoe

3

Tox
TAHUA

neyatuoe /
3JIEKTPOHHOE

®opma
U3JaHHA:

Mecrta xpaHneHnus /
Ccuinka na pecypc

DNEeKTpUUECKUNA TPUBO;
yue0./1715 CTYACHTOB
BY30B, 00yYaroMUXCsl 1O
HaIpaBIICHUIO
MOATOTOBKH
"DNeKTPOTEXHUKA,
AIIEKTPOMEXAHUKA U
anekTporexHosoruu'"/ B.
B. MockaneHko. - M.:
Axanemus, 2007. - 360,
[1] c.: puc., Tabm.. -
(Beiciee
npodeccuoHaIbHOe
obOpasoBaHmue). -
(OnexkTpoTexXHuKa). -
bubmuorp.: c. 356, 357. -
ISBN 978-5-7695-2998-
6 (B ep.) 4000 »xk3.

K4(24)

Cenuros I1.H., Kapnem
M.A. Dnektpuyeckuii
npuBo. PykoBoacTeo 1o
BBIMIOJTHEHHUIO 0a30BbIX
skcriepumenToB. JI1.001
PB3 (905). - YensOunck:
000 «YuebHas
TexHukay, 2011. - 142 c.

2011

AIIEKTPOHHOE

http://sdo.nggu.ru

/mod/resource/
view.php?id=26296

3. 9HeKTpI/I‘IeCKI/IC 1 DJICKTPOHHBIC allllapaThl

Pacripennencuue ABTOp, HA3BaHME,
m3ganuii.O - M31aTeJbCTBO, IO/
OcHoBHOE / U31aHus yuyeOHOM u
A - y4eOHO-MeTOoAN4eCcKOoi
JIOTIOTHUTEIBHO JUTEPATyphbl
e

Ton
N3daHu
a1

dopma
H3JaHus:
neyaTrHoe /
3J1eKTPOHHO
e

Mecrta xpaHenus /
Ccovinka na pecypce

Br160op 1 npumeHeHue
HU3KOBOJIbTHBIX
AIEKTPHUECKUX

anmnapaToB
pacrpeneneHus,
yIpaBJIeHUS U
ABTOMATHKH:
cnpas.nocobue/ E. I'.
AKUMOB [u Ap.] ; mox
pen.: E. I'. Akumosa, IO.

2009

C. Kopobxoga. - M.:

ncyaTHoOC

Y3-K4(1), AB-
K4(19)
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Pacnipenenenue
mw3panmii. O -
OcHoBHoOe /
JlonosHUTEIbHO
e

ABTOp, Ha3BaHHE,
H31aTeJbCTBO, IO/
H31aHUSA Y4eOHOil u

Y4eOHO-MeTOuYeCKOM
JINTEPaTypPhbl

Tox
H3TaHU
a1

dopma
H3JaHus:
neyaTrHoe /
3JIEKTPOHHO
e

Mecrta xpanenus /
Ccvinka na pecypce

Wsznat. nom MDOU, 2009. -
342, [1] c.: Tabm., puc. -
bubmuorp.: c. 284, 285. -
ISBN 978-5-383-00313-8
(B mep.) 1000 k3.

[IIexosmoB B.II.
Anmapatsl 3a1IUThI B
AIIEKTPUYECKUX CETAX

HU3KOTO HAIPSHKCHUS
BrikmrouaTtenu HOBOTO
nokoJieHus: Poccuiickux
KOMITaHUI
"MHTEpIAEKTPOKOMILIEKT
" (U3K) u "Lut" :
yuae0.mocobue st
CTYJIEHTOB 00pa3oBar.
yupexIeHul cpe. mpod.
obpazoBanus / B. I1.
[lexoBuos. - M. :
®OPYM, 2010. - 158, [1]
c. : Tab., puc. -
bubnuorp.: c. 158. - 1000
9K3. - ISBN 978-5-91134-
393-4 (B 0611.)

2010

eyaTHOoC

Y3-K4(1), AB-
K4(9)

DnexTpuyeckue u
ANEKTPOHHBIE alMapaThl:
yue0. Uil CTYJIEHTOB
BY30B, 00yYaroIuXcsl Mo
HaIpaBJICHUIO
MOJITOTOBKH
"DNeKTPOTEXHUKA,
AIIEKTPOMEXaHUKA U
ANEKTPOTEXHOJIOTHH" : B 2
T.. - M.: Akanemus, 2010
- 2010. - ISBN 978-5-
7695-6254-9 T. 1:
DJIEKTPOMEXaHUYECKUE
anmapatsl/ E. I'. AkumoB
[n op.] ; mom pen.: A. T.
T'omxenno, 10. K.
Pozanosa. - 343, [1] c.:
puc., Tadu.. - (Beiciiee
npo¢eCCHOHAIBHOE
o0Opa3oBaHme). -

2010

ncyaTHoC

Y3-K4(1), AB-
K4(25)
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Pacnipenenenue
mw3panmii. O -
OcHoBHoOe /
JlonosHUTEIbHO
e

ABTOp, Ha3BaHHE,
H31aTeJbCTBO, IO/
H31aHUSA Y4eOHOil u

Y4eOHO-MeTOuYeCKOM
JINTEPaTypPhbl

Tox
H3TaHU
a1

dopma
H3JaHus:
neyaTrHoe /
3JIEKTPOHHO
e

Mecrta xpanenus /
Ccvinka na pecypce

(DnexTpoTexHuka). -
bubmuorp.: c. 336-338. -
ISBN 978-5-7695-6253-2

(T. 1)

DNEeKTPUYECKHUE U
AJIEKTPOHHbBIE alapaThl:
yue0. TSl CTY/ICHTOB
BY30B, 00y4aronuxcs mno
HaIpaBJICHUIO
MOATOTOBKH
"DNeKTPOTEXHUKA,
AIIEKTPOMEXaHUKA U
ANEKTPOTEXHOJIOTUHU" : B 2
T.. - M.: Akanemust, 2010
- 2010. - ISBN 978-5-
7695-6254-9 T. 2:
CunoBbl€ JIEKTPOHHbIE
anmapatel/ A. I1. Bypman
[u op.] ; mox pen. 1O. K.
Pozanoga. - 314, [1] c.:
puc., Tabi.. - (Beicuiee
npodeccuonansHoe
oOpasoBaHmue). -
(OnexkTpoTexHuKa). -
bubnuorp.: c. 310, 311. -
ISBN 978-5-7695-6255-6
(T.2)

2011

II€4aTHOC

Y3-K4(1), AB-
K4(25)

Cenwuros I1.H.
DNEeKTpUYECKUE
anmapatel. PykoBoicTBO
IO BBITIOJTHEHUIO 0A30BBIX
skcniepuMeHToB. DA.001
PB3 (917) - Yensibunck:
000 «YuebHas
TexHukay», 2011. - 70 c.

2009

AIIEKTPOHHOE

http://sdo.ngqu.ru/
mod/resource/
view.php?id=2629
0

4. Cucrembl 2JIeKTPOCHAOKEHHS

Pacnpenenenue
m3ganuii.O -
OcHoBHOE /

JononHuTensHoe

ABTOp, HA3BaHHe,
H31aTeNbCTBO, IO
U31aHUs Y4eOHOH M

yueOHO-MeTOoAN4eCcKoi
JIMTEepaTypbl

T'on
H31aHuA

dopma
H3JaHUS:
neyaTrHoe /
3JIEKTPOHHOE

Mecrta xpanenus /
Ccovinka na pecypce

A

Omnoxesa [.H. CxeMbI u
MMOACTAHLIUY

2010

ncyaTHoC

Y3-K4(1), AB-
K4(24)
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Pacnpenenenue
mw3panmii. O -
OcHosHoOE /

ABTOp, HA3BaHHE,
H31aTeJbCTBO, IO/
H31aHUSA Y4eOHOil u

Y4eOHO-MeTOAuYeCKOM

JINTEPaTypPhbl

H31aHUuA

I'on

JICKTPOHHOC

dopma Mecrta xpanenus /
U3JaHUs: Ccvinka na pecypce

neyatuoe /

JlomnosHuTenbHOE

ANEKTPOCHAOKEHUS :
CIPAaBOYHUK :
yuae0.rmocobue st
CTYJCHTOB,
o0yJaromuxcs 1mo
HaIpaBIICHUIO
noaroroBku 650900
(140200)
"OnexTposHepreTuka’ u
crnenuaibHoctaM 100100
(140204) "Dnextp.
craumun”, 100200
(140205) "Onextp.
CHUCTEMBI U CETH" U
100400 (140211)
"DnekTpocHabxenue" /
I'. H. Ononesa. - M. :
®OPYM : UHOPA-M,
2010.-479 c. : w. -
(Briciiee oOpa3oBanue).
- bubmmorp.: c. 473-475.

Kenesko, 10. C. [Totepu
ANEKTPOIHECPTHH.
PeakTuBHAsI MOIIIHOCTB.
KauecTtBO

ANEKTPOIHEPTHHU:
PYK.AISIPAKT. pacueTon/
1O. C. Kenesko. - M.:

OHAC, 20009. - 454

2009

neyaTHoe 43-Ka(1), AB-
K4(14)

Kopo6os I'.B.,
Kaprasues B.B.,
UYepemucunosa H.A.
DIeKTpOoCHAOKEHHE.

Kypcosoe

POEKTHPOBAHUE
:y4ue0.mocobue s
CTYZICHTOB BY30B,
oOyJarouxcs o
HaTpPaBJICHUIO
"Arpounxenepus" / I.
B. Kopo6os, B. B.
Kaprasues, H. A.
UepemucrHoBa ; MO
o6mr. pen. I'. B.

2011

nevaTHoe 13-K4(1), AB-
K4(9)

Kopob6oga. - U3zn. 2-e,
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Pacnpenenenue
mw3panmii. O -
OcHosHoOE /

JononHurensHoe

ABTOp, HA3BaHHE,
H31aTeJbCTBO, IO/
H31aHUSA Y4eOHOil u
Y4eOHO-MeTOAuYeCKOM
JINTEPaTypPhbl

I'on
N3TaHUA

dopma
H3JaHus:
neyaTrHoe /
3JIEKTPOHHOE

Mecrta xpanenus /
Ccvinka na pecypce

ucrp. u gom. - CII6. ; M.
; Kpacnonap : Jlans,
2011.- 186 c. : TabmI.,
puc. - bubnumorp.: c. 153.
- 1000 k3. - ISBN 978-
5-8114-1164-1 (B nep.)

Kynapun, b. Y. Cucrembl
JIEKTPOCHAOKCHHUS:
yuae0.mocobue Jist
CTY/ZICHTOB BY30B,
o0ydJaronmxcs 1o
CHEIHUATBHOCTH
"DnexTpocHadxkeHue"
HaIpPaBJICHUS TOTOT.
"DnexTposHepreTrka'/
b. U. Kyapus. - M.:
Axanemus, 2011. - 350,

2011

II€4aTHOC

Y3-K4(1), AB-
K4(25)

IToromuna, JI. B.
WNHuxxenepHsle cetH,
WHXEHEepHas OJrOTOBKA
u o0opyioBaHuE
TEPPUTOPUH, 3TaHUI 1
CTPOMILIOIIAIOK:
yuebnuk/ JI. B.
[oromuna. - 3-e u3m.. -
M.: JamkoB u K°, 2011.
-474 c.

2011

II€4aTHOC

Y3-K4(1), AB-
K4(35)

CubukwuH, 1O. 1.
Herpanuimonueie u
BO300HOBIIsIEMbIE
HUCTOYHUKU YHEPTHH:
yue0. mocobue/ FO. /1.
Cubukus, M. 10.
CuOuKHH. - 2-€ u31.,
crep.. - M.: Knopyec,
2012. - 227

2012

ncyaTHoC

Y3-K4(1), AB-
K4(9)

Cenwuros I1.H.
DnekTpocHaOKeHNe
MIPOMBIIIJIEHHBIX
MPEANPUATHIA.
PykoBoacTBo 1o
BBITOJIHEHUIO 0a30BBIX
AKCIIEPHUMEHTOB.
OIIIT1.001 PB3 (971) -
Uensounck: NI

2009

AIIEKTPOHHOE

http://sdo.ngqu.ru/
mod/resource/
view.php?id=26288
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Pacnpenenenue
mw3panmii. O -
OcHosHoOE /

JlomnosHuTenbHOE

ABTOp, HA3BaHHE,
H31aTeJbCTBO, IO/
H31aHUSA Y4eOHOil u

Y4eOHO-MeTOAuYeCKOM
JINTEPaTypPhbl

I'on
N3TaHUA

dopma
H3JaHus:
neyaTrHoe /
3JIEKTPOHHOE

Mecrta xpanenus /
Ccvinka na pecypce

«YueOHast TEXHUKA,

2009. - 99 c.

5. Peneiinas 3aluTa 1 aBTOMaTHKa CUCTEM DJ1

E€KTPOCHAOKCHHS

Pacnpenenenue
mw3panmii. O -
OcHosHoOE /

JlonosHuTenbHOE

ABTOp, HA3BaHHe,
U31aTeJIbCTBO, 'O/
U3laHus y4eOHOH u

Y4eOHO-MeTOAuYeCKOM
JIMTEepaTypbl

Tox
M3JIAHUA

dopma
H3JAHHS:
neyaTrHoe /
3JIEKTPOHHOE

Mecra xpaHeHust
| Cebinka na

pecype

Anppees, B. A. Peneiinas
3aIuTa CUCTEM
ANEKTPOCHAOKEHUS B
puMepax U 3ajavyax:
yuae0.1mocobue st
CTYJCHTOB BY30B,
o0ydJaronumxcs mo
CHEIUAIBHOCTH
"DnexTpocHadxkeHue"
HarpaBJICHUs
MOATOTOBKH
"OnekTposHepreTuka/
B. A. Auapees. - M.:
Brici. mik., 2008. - 251,
[1] c.

2008

II€4aTHOC

Y3-K4(1), AB-
K4(24)

Bbynsrues, A. B.
Peneiinas 3amura B
pacrpeeuTeIbHBIX
AIIEKTPHUYECKUX CETHAX:
nocodue JyIsl MPaKT.
pacuetos/ A. B.
bynbrues, A. A.
Haonounsii. - M.
OHAC, 2011. - 206

2011

ncyaTHoC

Y3-K4(1), AB-
K4(14)

HpsikoB A.D.
MuxkponpoueccopHas
aBTOMaTHKa U pereinHas
3ammra
AIIEKTPOIHEPIeTUYECKUX
cucreM: yuel.mocobue
115t By30B / A.@. JIpsiKOB,
H.U. OBuapenko. — 2-¢
u3a., crep. — M.:
N3narenpckuii nom
M3U, 2010. — 336 c.:
WL

2010

ncyaTHoC

Y3-K4(1), AB-
K4(11)
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Pacnpenenenune
mw3panmii. O -
OcHosHoOE /

JononHurensHoe

ABTOp, HA3BaHHE,
H31aTeJbCTBO, IO/
H31aHUSA Y4eOHOil u

Y4eOHO-MeTOAuYeCKOM
JINTEPaTypPhbl

Tox
N3TaHUA

dopma
H3JAHHS:
neyaTrHoe /
3JIEKTPOHHOE

MecTa xpaHeHus
| Cevinka na

pecypc

Oguapenko, H. U.
ABTOMaTHKa
HHEPTOCHCTEM: YueO. IS
CTYJICHTOB BY30B,
o0yJaromuxcs 1mo
HaIpaBIICHUIO
MOATOTOBKH
"DnekTposHepreTuxa'/
H. W. OBuapenko ; noa
pen. A. @. JIpsikosa. - 3-¢
u3a., ucnp. - M.: U3nar.
nom MDU, 2009. - 475 c.

2009

ncyaTHoC

Y3-K4(1), AB-
K4(19)

Kaprnemr M.A., Cenuron
I1.H.. Penetinag 3amumra
AIEKTPOIHEPTETUUECCKUX
cucteMm. PykoBoicTBO 10
BBITTOJIHEHHIO 0A30BBIX
skcniepuMeHnToB. P3.001
PB3 (908). - YensOuHck:
000 «YuecOHas
TexHukay, 2011. - 257 c.

2011

AIIEKTPOHHOE

http://sdo.nggu.ru/
mod/resource/
view.php?id=26282

Kapnemr M.A., Cenuron
I1.H. ABTOomMaruka
ANEKTPOIHEPIETUUECKUX
cucteM. PykoBoaCcTBO 1o
BBITIOJTHEHHIO 0a30BbIX
skcriepuMenToB. AD.001
PB3 (922). - YensOunck:
WxenepHo-
MIPOU3BOJCTBEHHBIN
HneHTp «Y4yebHas
TexHukay, 2011. - 217 c.

2011

AIIEKTPOHHOE

http://sdo.nggu.ru/
mod/resource/
view.php?id=26284

6. QHGKTpOBHepFeTI/I‘lCCKI/IC CHUCTCMBI U CCTHU

Pacnipenenenue
n3ganmii.O -
OcHoBHOE /
Il -

JlonmonHuTENBEHOE

ABTOp, Ha3BaHME,
H3JAaTeJbCTBO, T'OJ
U31aHUA Y4eOHOM 1

yueOHO-MeTOIN4eCKOoi
JINTePaTypbl

Ton
N3AaHUA

®opma
H3JAHHSA:
neyaTrHoe /
3JIeKTPOHHOE

MecTta xpaHeHus
| Cebka na

pecypc

Anues, 1. U. KaGenbublie
u3nenus: cnpaBouHuk/ 1.
H. Ammes. - U3m. 3-¢,
uctp.. - M.: Bercm. mk.,
2008. - 229

2008

II€4aTHOC

Y3-K4(1), AB-
K4(19)
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http://sdo.nggu.ru/
http://sdo.nggu.ru/

Pacnpenenenue
u3ganmii O -
OcuosHoe /

JononHuTensHOE

ABTOp, Ha3BaHME,
H3JaTeJbCTBO, T'0J
U3IaHUA Y4eOHO n

YueOHO-MeTOoAuYeCcKoi
JIUTEPATYpPbI

Tox
H3TaHUA

®opma
H3JAHHS:
neyaTrHoe /
3JIEKTPOHHOE

MecTa xpaHeHus
| Ccoinka na

pecypc

bamakos I0.H.,
Mucpuxanos M.III.,
[yntoB A.B.
[IpoekTupoBanue cxem
AJIEKTPOYCTAHOBOK:
ydeOHoe mocooue 1Jis
BY30B. — 3-¢ U3]I.,
crepeoT. — M.:
Wznarensckuii jom MOU,
2009. — 288 c., ui.

2009

II€4aTHOC

Y3-K4(1), AB-
K4(19)

Wnenpunk, Butannit
HcaakoBuu.
DNEeKTPUUECKHE CUCTEMBI
U ceTH : [yued.ist By30B]
/ B. . Unenpuuk. - 2-¢
u31., cTep. - M. : AJbsHC,
2009. - 592 c. : wi. - (s
CTYJIEHTOB BY30B). -
bubnuorp.: c. 585, 586. -
[Ipeam. yka3s.: c. 587, 588.
- [lepeneu. c u3a. 1989 r. -
1000 5k3. - ISBN 978-5-
903034-76-5 (B mep.)

2009

II€4aTHOC

Y3-K4(1), AB-
K4(5)

KopotkeBuu, M. A.
[IpoekTupoBaHue JTUHUI
AIIEKTpOTepeaayu:
MexaHudeckas 4acThb
:yue0.mocobue st
CTYJICHTOB BY30B IO
ANEKTPOIHEPTET.
cneruaigbHoCTIM/ M. A.
KopoTkeBuu. - MuHCK:
By, mk., 2010. - 574 c.:
Tab1., puc.. -
(BY3.Crynentam BeICIIUX
yueOHBIX 3aBeJICHUN).

2010

e4aTHoOC

Y3-K4(1), AB-
K4(14)

Pwoxos, 1O. I1. lanpaue
AIIeKTpoTepeaaun
CBEPXBBICOKOTO
HANPSDKEHUS: yuel. 1
CTYJICHTOB BY30B,
oOyJaromuxcs mo
CHCIIHATEHOCTH
"DNIeKTpOIHEPTeET.
CHUCTEMBI U ceTn"

2007

II€4aTHOC

Y3-K4(1), AB-
K4(14)
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Pacnpenenenue

ABTOp, Ha3BaHME,

I'on ®opma MecTa xpaHeHus
n3ganmii.O - H3J1aTeJbCTBO, IO/ H3IaHUA H3JaHHA: | Ccvinka na
OcHoBHOe / U3IaHUA Y4eOHO n neyarHoe / pecypc
I - YueOHO-MeTOoAuYeCcKoi 3JIEKTPOHHOE
JlomoHUTETBHOE JINTEPaTypsbl
HAIPaBIICHUS TTOITOTOBKU
"DnekTposnepreruka'/ 1O.
I1. PerkoB. - M.: U3pnar.
oM MOU, 2007. - 486
®daneena, I'. A.
[IpoexkTupoBanue
pacrpeeuTeTbHBIX
ANEKTPUYECKUX CETeH:
yueb.mocobue as
0 CTYJICHTOB BTY30B I10 2009 HeYaTHOE Y3-K4(1), Ab-
JHEprerT. K4(14)
cnernuanbHocTsM/ I A.
®daneea, B. T. ®enun ;
nox oomr. pexa. B. T.
®enuHa. - Munck: Bei.
k., 2009. - 364
DIIEKTPUUECKUE CTAHITUN
U ceTH: ¢0. HOPMATUB.
JIOK. : O(bHII. TEKCTHI O Y3-K4(1), Ab-
A COCTOHHI/I(il-)O Ha 01.03.2006 2012 fetattoe Ki(i)
r./ pen. A. M. Menamer. -
M.: DHAC, 2012. - 714
I1. H. Cenuros.
YcTaHoBuBIIKECS
PEXUMBI pabOThI
AIIEKTPUYECKUX CETEH. hitp://sdo.ngqu.ru/
PykoBoacTBo 1o
i BBITIOTHEHUIO 06a30BbIX 2011 3JEKTPOHHOE —qu/resour?e/
view.php?id
OKCIIEPHUMEHTOB. 76283
YPOC.001 PB3 (913) - R
Yensbunck: OO0
«YueOHas TeXHUKaY,
2011.-23 c.
7. TlepexoHbIe IPOIECCHI B DJIGKTPOIHEPTETHICCKUX CHCTEMAX
Pacnipenenenue ABTOp, HA3BaHMeE, I'on ®opma Mecra
m3naumii.O - U31aTeJIbCTBO, TOJ U3AHUSL | U3AAHUSA W3IaAHMS: XpaHeHus!
OcHoBHoOE / yueOHoi U yueOHo- neyatHoe / | / Ccouika
A - MEeTOHYECKOI JTUTEPATYPbI 3JIeKTPOHHOE | Ha pecypc
JlomonHUTEBHOE
KopoTkue 3aMbIkaHus U
HECHMMETPUYHBIE PEKUMBI U3-K4(1),
0 ANEKTPOYCTAaHOBOK: y4eO. 2011 fietattoe AB-K4(19)
1mocoOue JjIsi CTyJIEHTOB BY30B,

24
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Pacnpenenenune
mw3panmii. O -
OcHosHoOE /

JononHurensHoe

ABTOp, HA3BaHHE,
U31aTeJIbCTBO, 'O/ U3IaHUSA
y4eOHoii 1 yueOHo-
METOAMYECKOM JJUTEePATYPbI

Tox
N3TaHUA

®opma
U3IAHUS:
neyarnoe /

JICKTPOHHO€

Mecta
XpaHeHHSs
| Cevinka

Ha pecypc

00yyJaroumxcs mno
CHEIHAIBHOCTIM «IJEKTP.
CTaHIIUNY,
«DNEeKTPOCHAOKEHHE)
HaIpaBJIEHUs MMOATOTOBKU
«Onekrposneprerukay/ 1. I1.
Kproukos [u np.] ; mox pex. U.
I1. Kproukosa. - 2-¢ u3j., cTep.. -
M.: MO, 2011. - 471 c.

[lepexonHble mpoiecchl B
ANEKTPOIHEPTCTUUCCKUX
cucTemax: yue0./Isl CTy/IeHTOB
BY30B, 00y4aronuxcs 1o
CIELMATBHOCTAM "DJEKTP.
cranuuu", "DnekTpocHadxeHue"
HAIpPaBIIEHUS OTOT.
"DOnekrposnepreruka"/ [U. I1.
KproukoB u ap.] ; mox pex. W. I1.
Kproukosa. - 2-e u3x., crep.. -
M.: MOU, 2009. - 413

2009

II€4aTHOC

q3-K4(1),
AB-K4(19)

Pacdet TOKOB KOpOTKOrO
3aMbIKaHUs B AJIEKTPUYECKUX
cuctemax: yue0.mocobue/ A. 1.
OpHct; 'OV BITO Huxuesapr.
roc. TyMaHuTap. yH-T. -
HwxueBaprosck: U3n-so HITYY,
2012. - 86 c.

2012

c4aTHoC

q3-K4(1),
AB-K4(27)

ONEKTPOMAarHUTHBIE IEPEXOAHBIE
IIPOLIECCHI B
ANEKTPOIHEPTETUUECKUX
cucreMax: Kypc nekmuit/ A. J1.
OpHct; 'OV BITO Huxuesapr.
roc. TyMaHuTap. yH-T. -
HwxueBaprosck: U3n-so HITYY,
2012. - 199 c.

2012

II€4aTHOC

Y3-K4(1),
AB-K4(27)

OpHet AL
DJIEKTPOMEXaHUYECKHE
MEPEXOAHBIE IPOLIECCHI B
ANEeKTpUUecKuX cucremax: Kype
nexkuni. — HukHeBapTOBCK:
M3n-8o HBI'Y, 2013. — 130 c.

2013

c4yaTHoC

Y3-K4(1),
AB-K4(27)
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