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1. ITpeamer. Ilesu u 3a1a4u JMCHUIJIMHBI, €€ MECTO
B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMMbl

IIpenmeTroM TUCHUIUIMHBI SBJISIOTCS OCHOBHBIE NMPUHLHUIIBI PabOTHI 3aIUT, TPUHIUIIBI
nepeiaun TejleMexaHn4eckoil nH(popManuy, HHPOpMAIMOHHBIE OCHOBBI yrpaBieHus (cooOrie-
HHe, HHPOpMAIlHs, CUTHAJ, TIOMEXH, KOJANPOBAHUE), KaHAJIBI CBA3U, TEXHUIECKUE CPEICTBA cOO-
pa, mepeaayu 1 0TOOpakeHUs ONePaTUBHO-IUCIIETYEPCKON NH(OPMAIIHH.

Leab n3ydeHus JUCIUTUITMHBI — JOPMUPOBAHUE 3HAHWK 110 OCHOBAM PEJICHHOM 3aIlUThI
¥ aBTOMATUKHU AJIEKTPUYECKUX CHCTEM U CUCTEM DJICKTPOCHAOKEHUSI.

OcHoBHbIE 337241 AUCHUIIINHBL

— J1aTh TEOPETUYECKUE OCHOBBI IPUHIUIIOB IEHCTBUS PEIEHHOMN 3alUThl 1 aBTOMATHKHY;

— MPUBUTH 3HAHUS U HABBIKU 110 COBPEMEHHOMY HCIOJIb30BAHUIO PEICHHON 3alUThl U
ABTOMATHKH B JIEKTPUUECKUX CUCTEMaX U CHCTEMax 3JIEKTPOCHAOKEHUS,

— 0O3HAKOMHTH C METOJaMHU pacy€Ta yCTaBOK YCTPOMCTB PEICHHON 3aIUTHI.

VY4eOHbIil mpolecc BKIIOYACT JICKIIMOHHBIE U MPAKTUUYECKUE 3aHATH, IPOBEACHUE TPO-
MEXYTOUHOTO U KOHTPOJILHOTO TECTUPOBAHUS 00YUYaIOLIUXCS.

[IpenoaBanye yueOHOM AUCIUILIMHBI OCHOBBIBACTCS HA 3HAHMSX TaKUX AUCHUIUIMH KakK:
b1b.17 ddudopmaninoHHbIE TEXHOJIOTMH B YIPaBICHUU TEXHOJIOTHYECKUMH IPOIECCaAMM,
b1.B.13 dIpoextupoBanue cucrem snekrpudukanun», b1.B.18 «Konctpykuus snexrpoycra-
HOBOKY.

MecTo AMCHMIIMHBI B CTPYKType 00pa30BaTeNbHOM mporpamMmMsbl. JlaHHas TUCHMITIMHA
OTHOCHUTCSI K BapUaTUBHOM 4acTH OJi0Ka «/{MCHUIUIMHBI 00513aTENbHBIX JTUCHUIUIMH OCHOBHOM
o0pa3oBarelbHON nporpamMMsl 1o HarpasieHuto 35.03.06 Arpourxenepus» (mpoduip «Orek-
TPOOOOPYIOBaHUE U AIIEKTPOTEXHOJOTHH B ATTK»).

2. IlepeyeHb IJIAaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUS M0 TUCHUIJIMHE,
COOTHECEHHBIX C IIJIAHMPYEMBbIMH pe3yJIbTaTaMM 0CBOCHHS 00pa3oBaTeIbLHOM

IporpaMmmMabI
Komnerennus
Kon Haspaniic [Tnanupyemsle pe3yapTaTbl 00y4eHUs
OIIK- | ciocoOGHOCTBIO OpPraHMU30BBI- | - 3HATh. WCTOPHIO Pa3BUTHUS, 00JIACTh NMPUMEHEHUS U
7 BaTh KOHTPOJb KauecTBa MU | MHHOBAllMOHHBIE  TEHIECHLUU  COBEPLICHCTBOBAHMS
YIOpaBIE€HUE  TEXHOJOrH4e- | cpeacTB P3A;
CKUMH IIPOLIECCaMU - YMeTb. IPHUMEHATh 3JIEKTPOMEXAHUYECKHE, IIIEK-
TPOHHBIE M MHKpOIIpoliecCOpHble cpeacTBa P3A nmus
KOHTPOJISl 3HAUYEHUH 3JIEKTPUYECKUX BEJIMYMH C LEIIBIO
3aIIUTHI 3JEKTPOIHEPTETUYECKUX OOBEKTOB,;
- HIMeTh HABBIKH M /MJIH ONBIT AeSITETbHOCTH: B IIPO-
EKTUPOBAHMS YCTPOHCTB yIpaBJIeHUsI peKUMaMu pado-
Thl 3aLIMIIAEMbIX 00BEKTOB.
OIIK- | TOTOBHOCTBIO K HCIHOJBb30Ba- | - 3HATh. (U3MUECKUe siBIeHUsS B anmnapatax P3A u oc-
9 HUI0 TEXHUYECKUX CPEJACTB | HOBBI TEOPUH UX (DYHKIIMOHUPOBAHMS;
aBTOMAaTHKH W CHCTEM aBTO- | - YMeTh. MPAaBHJILHO BHIOMpATh M HCIIOJIB30BaTh CPea-
MaTH3aluu TEXHOJOTUYECKHX | cTBa P3A sHepreTHdeckux 0oOBhEKTOB;
IIPOLIECCOB - IMeTh HABBIKH M /WJIH ONBIT A€ATeILHOCTH. BHIOO-
pa U NPUMEHEHUS POCCUICKUX U 3apyOE’KHBIX HHHOBA-
IIMOHHBIX pa3pabOTOK B M3y4aeMOM MpeaMeTHOH obia-
CTH.
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[IK-8 | rotoBHOCTBIO K mpodeccho- | - 3HATh. IJIEMEHTHYIO 0a3y, XapaKTepUCTHUKH, IKCILTya-
HATBHOW OJKCIUTyaTallud Ma- | TAIIMOHHBIC TPEOOBAaHUS U PETYTUPOBOYHEBIE CBOWMCTBA
IIMH W TEXHOJIOTUYECKOTO | COBPEMEHHBIX CPEACTB PENeHHOM 3alUThl U aBTOMAaTH-
00OpyIOBaHUsl, M JJIEKTPO- | 3aI[H CUCTEM DJIEKTPOCHAOKECHUS;
YCTaHOBOK - yMeTh. MPaBWIbHO AKCILUTYaTUPOBATH cpeAcTBa P3A
OHEPreTHUECKUX OOHEKTOB;
- IMETh HABBIKM H /WU ONBIT JeATeJLHOCTH. JKC-
utyataiuu cpenctB P3A sHepreTnueckux 00bEKTOB.
[1K- | cmocoOHOCTBIO KCIIOJIB30BATh | - 3HATH. CTPYKTYPHbIE U YNPOIIEHHBIE MPUHLUNNATb-
10 COBPEMEHHBIE METOJbl MOH- | HbI€ CXeMbl OCHOBHBIX TUIIOB cucTeM P3A;

Taka, HaJaJKH MAIluH W
YCTaHOBOK, MO PIKAHUS
PEXKUMOB pPabOTHI DIIEKTPH-
(GUIIUPOBAHHBIX U aBTOMATH-
3MPOBAaHHBIX  TEXHOJIOTHUYE-
CKHX TIPOIIECCOB, HEMOCpe-
CTBEHHO CBSI3aHHBIX C OMOJIO-
THYCCKUMU 00bEKTaMU

- YyMeTh:. MPaBWIbHO AKCILUTYaTUPOBATH cpeAcTBa P3A
SHCPTCTUYICCKUX OGBGKTOB, MMpOBOAWUTL PCMOHTHBLIC U
npoQUITaAKTHIECKUE PAOOTHI,

- MMeTh HABBIKH M /WJIH ONBIT JeATeJIbHOCTH. MOH-
Taka ¥ Hajaaku cpeactB P3A sHepreTnuecknx oObeK-
TOB.

3. O0BbéM TuCUUIIMHBI M BU/IbI Y4eOHOH padoThI

Ounas ghopma 06y- | 3aounas popma
YeHust 00yueHus
Buowvl pabom BCEro | 00vém ua-
sad.en) coe 6ce2o uacos
4acoB
8 cemectp SKkypc

OO6miast TpyA0EMKOCTh TUCITUTUTHHBI 4/144 144 144
OO0mast KoHTakTHas pabora* 28,65 28,65 28,65
S}(}S)maﬂ camocTosATenbHas padora (Mo yueOHOMY IijIa- 115,35 115,35 137,35
KOHTaKUTHa}I pabora** mpu TPOBEACHUH YUYCOHBIX 28.5 285 6.5
3aHATHUH, B T.U.
JIEKIIUHU 10 10 2
IPAKTUYECKHE 3aHSITHSI 18 18 4
1abopaTtopHbIe pabOTHI
TPYIIIOBBIE KOHCYJIbTAIIH 0,5 0,5 0,5
CaMOCTvOiI:fJIbHaH paboTa npu NpoBEeICHUN yIEOHBIX 106,5 106,5 128,5
3aHSATHHA
KonrakTHas paboTa TeKyIiero KOHTpOs, B T.4.
3aIuTa KOHTPOJIBHOU PabOThI
3alIUTa PacYeTHO-TpapruecKoi paboThI
CamocrosTenbHas padoTa TEKyIIero KOHTPOJIs, B T.4.
BBINTOJIHEHNE KOHTPOJIBLHON pabOTHI
BBINOJIHEHHE pacyeTHO-rpadudeckoil paboThl
KoHTakTHass paboTa TPOMEKYTOYHOW aTTEeCTAIHH 0.15 0.15 0.15
00yJaromuxcs, B T.4.
KypcoBas paboTa
KYPCOBOM IPOEKT
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3a4eT 0,15 0,15 0,15
9K3aMEH
CamocTrosaTrenbHas paboTa mpH MPOMEXKYTOUHOM at- 8 85 8.85 8 85

T€CTalluu, B T.4.

BBITNIOJTHEHHE KYPCOBOTO MPOEKTa

BBITIOJIHEHHE KYPCOBOM pabOTHI

MOATOTOBKA K 3a4ETy 8,85 8,85 8,85

IMOATrOTOBKA K OK3aMCHY

Bua mpomexyrouHoi arrecranum (3a4€r, SK3aMeH,

N 3a4€T 3a4€T 3a4€T
KypCcoBO# mpoekT (paboTa))

4. Conepxanue TUCHHUILTAHBI

4.1. Pa3znenbl THCHUILUIMHBI H BUJBI 3aHATHH (TeMaTHYEeCKHUI IJ1aH).

11\/&;1 Pazgen mucouuimHe J |C3|113|JIP| CP
ouHas popma 00ydeHUs

1. | OGmue BOmpOCH peeiiHOM 3aIUThI 2| - | 2| —| 2558

2. 3amuTa U aBTOMaTHUKa 3JIEKTPUUECKUX CEeTer 3 — 6 — 27

3. 3amuTa OTACIBHBIX YJIEMEHTOB CUCTEMBI AIEKTPOCHAOKeHUs | 3 — 6 - 27

4. | ABTOMaTHKa CUCTEM 3JIEKTPOCHAOKEHUS 2 | - 4 - 27
3a04Hast popma 00ydeHHs

1. | OOuue BOpoCH peleiHON 3alIuThl 05| - —| -] 275

2. 3ammuTa U aBTOMaTHUKA JJICKTPHUECKUX CETEH 05| - | 2 - 33

3. 3amuTa OTACIBHBIX JIEMEHTOB CUCTEMBI JJIEKTpOocHaOxkeHus | 0,5| — 2 - 33

4. | ABTOMaTHKa CUCTEM IJICKTPOCHAOKEHUS 05| -] -| -] 33

4.2. Conep:xaHue pa3iesioB y4eOHO# JUCITUNINHBI.

Pasznen 1

Beenenue. TexHUKO-3KOHOMHYECKass HEOOXOIMMOCTh aBTOMATH3aIlMH YIIPABJICHUS €1-
HBIM TPOIIECCOM IPOU3BOJICTBA, IEPEAAYH, PACIpeIesICHUs] U OTPEOICHUS STCKTPOIHEPTUH.
[ToBpexeHust 1 HEHOpMaJIbHbIE PEKUMBI B CUCTEMAaX JIEKTpocHa0keHus. HazHaueHue ycTpoii-
CTBA 3aILUTH] U ABTOMAaTHKHU U TEJIIEMEXaHU3AIMH: UX JIEMEHTHI U (PyHKIIMOHAIbHBIE YacTh. Oc-
HOBHBIE TPeOOBaHUS, IPEIBABIAEMBIC K YCTPOHCTBAM 3aIlIUThI, aBTOMAaTHKH U TEJIEMEXaHUKH,
UX OCHOBHbIE IIPUHLUIIBI JEHCTBUS.

JluneliHble 1 HEIMHEWHBIC U3MEPUTEIIbHBIE TTpeoOpa3oBaTenu. [lepBUUHbIC H3MEPUTEITb-
HbIE ITpeoOpa3oBaTeIy TOKa U HanpsHKeHUs. MapKupoBKa KOHIIOB 0OMOTOK, BEKTOPHBIE 1Ha-
TPaMMBbI U YCJIOBHS pabOThI TpaHC(HOPMATOPOB TOKA M HANPshKEHUS. PeakTopsl 1 TpaHchopma-
Topbl. MarauutHele ycunurtenu. Haceimaronmecs: tpancdopmMaTopsl Toka. OUIBTpBI CUMMET-
PUYHBIX COCTABJIAIOIINX TOKA U HAPSKEHUS.

Hcrounuku onepatuBHOrO TOKa. I10CTOSHHBIN U IEPEMEHHBIN OIlepaTUBHBIN TOK. Mc-
TOYHHUKH ITOCTOSHHOTO ONEPAaTUBHOIO TOKA. AKKyMYJIATOpHBIE OaTapen. MICTOUHNKY TepeMeH-
HOTO TOKa (onepaTuBHOT0). CXEMBI C pesie mpsMOoro AeicTBUs. CXeMBI ¢ ISITyHTHPOBaHUEM
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3JIEKTPOMArHUTOB OTKIIIOUEHUS BBIKJIIOUaTenel. Bompsamurenbabie 6510ku nuTanus. Mcnonb3o-
BaHME SHEPIUU NPEIBAPUTEIBHO 3aPSKEHHBIX KOHJIEHCATOPOB. ICTOUHUKN ONEpAaTUBHOTO TOKA
JUTS1 TIOJTYTIPOBOAHUKOBBIX 3aIIUT.

DJIEMEHTHI YCTPOMCTB 3aIUTHI U aBTOMATUKU. [[pUHIIUTT AEHCTBUS U BBITIOJIHEHHUE JJIEK-
TPOMarHUTHBIX pene. [lepBuunbie pele npsMoro aencTus. Bropuunblie pesie Toka 1 HampshKe-
HUS NIPSIMOTO U KOCBEHHOT'O JIEUCTBHS. DIEKTPOMArHUTHBIE JJOTUYECKUE PEIIe, YKa3aTeIIbHbIC
pene. UHayKIMOHHBIE U3MEPUTEIIBHBIE PEJie TOKA, HAlIPaBJIEHUE MOIIHOCTH, COIPOTUBIICHUS,
yacToThl. [losipru30BaHHbIE 1 MarHUTORJIEKTpUUECKHE pene. [inaBkne mpegoxXpaHuTeN! U dJeK-
TPOTEIUIOBbIE pesie. MUKpO3IeKTpOHHAs dJIeMeHTHast 0a3a. DJIeMEHTHI JIOTUYECKUX ONEepalui.
CxembI cpaBHeHHS. VIcIIob30BaHe aHATOTOBBIX MUKpocxeM. OOIacTH HCIIOIb30BaHUS Oiepa-
[IUOHHBIX YCHIIUTENCH: NHBEPTUPYIOIINIA YCUIINTEIh, HEWHBEPTUPYIOIIHHA YCUIIUTENb, TUdde-
PEHITMATBHBIN YCHIIUTENh, HOJIb-OpraH, KoMIaparop, AU GepeHIUpYONe U HHTETPUPYIOIINUE
CXEMBI, BBITIPSAMUTENH. Mcnob30BaHUE JTIOTHYECKUX UHTETPATbHBIX MUKpOCXeM. MuKpompolec-
copHas 0a3a.

Pasznen 2

3amutel ceteit HanpsbkeHueM 10 1000B. Haznauenue v BBITIOJIHEHHE 3aIUTHI CETEH
HanpsbkeaueM 10 1000B. [TnaBkue npemoxpaHuTenu, BEIOOP MapaMeTpPOB, HX YyBCTBUTEIb-
HOCTb M CEJICKTUBHOCTH. Pacuenurenu aBTOMaTHYECKUX BBIKIIIOUATENEH, UX YYBCTBUTEIHHOCTD
U CENIEKTUBHOCTb. 3aIUTHI OT OJHO(A3ZHBIX KOPOTKUX 3aMBIKAHHI HA 3EMITIO B UETHIPEXITPOBO/I-
HOM CETH C IUIyX03a3¢MIICHHOW HEUTpasblO. Y CTPOMCTBA aBTOMATUYECKOr0 BKIIIOUEHHUS pe3epBa
B ceTsx HamnpspkeHuem 10 1000B.

TokoBbI€ 3aLIMTHI JTUHUN dJIEKTponepenad. Buasl moBpexxaeHU 1 HECHOPMAJIBHBIX pe-
JKUMOB paboThI InHKUM. COOTHOIICHHE TOKOB M HAMPSHKEHUN C IBYX CTOPOH CHUJIOBOTO TPaHC-
¢dbopMmaTopa B ciiydae BOZHUKHOBEHUS MOBPEXKACHUN HA OJTHOM U3 HUX. MaKCUMaJlbHas TOKOBAast
3allliTa C HE3aBUCUMOM BBIIEPKKOW BpeMeHU. Br1Oop mapameTpoB cpabaThIBaHUS U TPOBEPKHU
YYBCTBUTEIHHOCTU. CXEMBbI BKIIIOUEHUSI U3MEPUTEIBHBIX OPIaHOB TOKOB 3alllUTHI: Tpexda3Has
cXeMa C COeJMHEHNEM TpaHCc(HOpMaTOpPOB TOKA U pelie B MOJHYIO 3Be31y, AByX(a3Has AByX- U
TpexpenelHas ¢ COeJUHEHUEM TpaHC(hOpMaTOPOB TOKA U peie B HETIOIHYIO 3Be31y, IByX(dazHas
OJTHOpeNeitHas cXxeMa C COeTUHEHUEM TpaHC(OPMATOPOB TOKA B HETMOIHBIN TPEYTOJBHUK U
BKJIIOYEHHEM pelie Ha pa3HOCTh TOKOB JIBYX (a3, Tpex¢azHas TpexpesieifHas cxema coeIMHEHHS
TpaHcQOpMaTOPOB TOKA B TPEYTOJIbHUK, @ 0OOMOTOK pelie B 3Be3/y. BhinoaHeHre MakCUMaIbHOM
TOKOBOM 3aIlIUTHI HA IEPEMEHHOM ONEPATUBHOM TOKE C HE3aBUCHUMOM, OTPAaHUYEHHO 3aBUCUMOM
BBIIEP)KKOM BpeMeHH. TOKOBBIE OTCEUKU 0e3 BhIIEPKKH BPEMEHH U C BBIJCPKKON BPEMEHHU.
CryneHyaTas TOKoBas 3anuTa. HecenekTuBHBIE TOKOBBIE 3alUThI B coueTanuu ¢ AIIB. TokoBas
3aIlMTa HYJIEBOM IOCIEN0BATEIILHOCTH ISl CETEH C IIIyX03a3¢MIICHHBIMU HeWTpansaMu. Makcu-
MaJibHasl TOKOBas HanpaBJieHHas 3amura. [IpuHnun neiictsus. Beibop mapamerpoB cpabarbiBa-
Husa. CxeMa BKJIIOUEHUS pelie HalpaBleHus MOITHOCTH. TOKOBas HampaBlieHHast oTceuka. Cxe-
MBI BKJIIOYEHHUSI 0OMOTOK TpaHC(HOpMaTOPOB HANPSKEHUS U pelie.

3aluThl OT 3aMBIKaHWW HA 36MJIIO. 3alIUThI OT 3aMBIKAHUS Ha 3€MJIO B CETSIX C U30JIUPO-
BaHHBIMH WJIU 3a3€MJICHHBIMU Yepe3 Ayroracsiiue peakTopbl HeHTpaisiMu: 00Ias CUurHanu3a-
1S OT 3aMbIKaHMS Ha 3€MJI0, TOKOBAs 3alllUTA HYJIEBOM MOCIEA0BATEIbHOCTH, HAIIPaBICHHAs
3aIlATa HYJIEBOU MOCIEA0BATEIBHOCTH.

JlucrannnoHHBIC 3aUThL. JlucTanmonHas 3amuTa. [IpuHImn BeimonHeHus. Beidop na-
paMeTpoB CpabaThIBAHUS 3AMIUTHI CO CTYIIEHYATOW XapaKTEPUCTHKOM.

Huddepenumansusie 3ammThl. [IpogonasHas u nmonepednas auddepeHnnanbHble TOKO-
BbIe 3amuThl. [IpuHIMIG! NX AeiicTBus. Hampasnennas quddepeHnnanbHas TOKOBas 3aluTa
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napasulebHbIX JIMHUH.

Pa3nen 3

3amuTa CHHXpOHHBIX T€HEepaTOpOB. BH bl MOBpEkIeHN 1 HEHOPMAJIbHBIX PEKUMOB pa-
00Tkl reHepaTopoB. TpeboBaHus, MPEIBIBISIEMbIE K 3alIUTE. 3allMTa HU3KOBOJIbTHBIX TeHEpa-
TOPOB. 3aIIMTa BEICOKOBOJIBTHBIX T€HEPATOPOB MOLTHOCTHIO 10 1 MBT. 3amura BEICOKOBOJIBT-
HBIX TeHepaTopoB MOIHOCTEIO Ooee 1 MBT. [IpononsHas quddepennnanbaas TOKOBast 3aIu-
Ta. Pa3HOBUAHOCTH cxeM MpoAOibHBIX MU depeHanbHbIX 3amuT. Beidop mapameTposB 3amim-
THI ¥ TIPOBEPKA €€ YyBCTBUTEIHHOCTH. [lonepeunas auddepennnanbuas TOKOBas 3amuTa 00-
MOTKH cTaropa. BeiOop ycTaBOK 3aIuThl. 3alIyMTa OT 3aMbIKaHU OOMOTKH CTaTOpa Ha KOPIYC.
[TpuHIMT BBITTONHEHUS 3aIUTHL. BBIOOp mapaMeTpoB cpadaThIBaHUS 3aIIUTHI ¢ TpaHCHOpPMATO-
pPOM TOKa HYJIEBOM MOCIJIEI0BATEILHOCTH, UMEIOIUM MTOAMarHMuMBaHue. 3aliuTa reHepaTopoB
OT CBEPXTOKOB BHEITHMX KOPOTKUX 3aMbIKaHUH 1 mieperpy3ok. PasHoBuaHOCTH 3amuThl. Bei6op
YCTaBOK 3aIIUTHI U TPOBEPKU €€ YYBCTBUTEIBHOCTH. 3aIIUTa OT MEPETPY30K TOKaMU 00paTHOM
MOCJIE0BATEIHHOCTH. 3aIIUTa OT MOBBIILIEHUS HAMPSHKEHUS. 3alluTa pOTOpa OT 3aMbIKaHUS Ha
KOPIYC B OJTHOM M BO BTOPOM TOYKax OOMOTKH BO30YXACHUS. 3alliTa pOTOpa OT MEPETPy3KH
TOKOM BO30YyXIeHHS. THITOBBIE CXEMBI, TapaMeTPhl HACTPOUKHU. Y CTPONUCTBO JJIs TAIlICHUS Mar-
HUTHOTO TIOJIs TeHepaTopa. [IpoTuBomnokapHbie yCTpOMCTBA.

3amuTa TpaHcGOpMaTOPOB U aBTOTpaHC(HOPMATOPOB. Buabl MOBpekICHUN U HEHOP-
MaJIbHBIX PEKUMOB paboThl TpaHchopMaTopoB U aBTOTpaHcPopmaTopoB. OCOOEHHOCTH aBTO-
TparcopmaTopoB. TOKOBBIE 3aIIUTHI TPAHCHOPMATOPOB OT BHYTPEHHUX U BHEITHUX KOPOTKUX
3amblKaHul. TokoBas oTceuka. TOKOBas 3alUTa CO CTYIIEHYaTOW XapaKTEPUCTUKON BBIICPKKU
BpeMEHH. 3alUTa 3aMbIKaHUH Ha 36MJTIO TIOHIDKAIOIIKNX TpaHchopmaTopoB. HazHauenue u
npuHIUN AeicTBus quddepennranbaon 3amuThl. OcodeHHOCTH AuddepeHITnaTbHOM 3alTUThI
tpanchopmaTtopoB. Toku Hebamanca B nudepeHuanbHou 3ammuTe TpanchopmaTopoB. Mepsl
JUISL IPEAYIPEKACHUS] IEHCTBUS 3alIUThl OT TOKOB HebaslaHca. TOKM HaMarHUYMBaHUS CHUIIOBBIX
TpanchopMaTOpPOB IIPH BKIIOUCHHUH 11O HanpspkeHreM. CriocoObl peIoTBpaIieH s paboThI 3a-
IIATHI OT OPOCKOB TOKa HamarHuuuBaHus. uddepenunansuas TokoBas orceuka. uddepen-
[[MATbHAS 3aI1Ta C TOKOBBIM pelie, BKIIOYCHHBIMHU Yepe3 OBICTPOHACHIIIAIOIIECS TpaHchopma-
Topsl. JuddepennmanpHas 3amuTa ¢ pesie, MMEIOIUMHI TopMoXKeHHe. [IpuHimn aecTBus razo-
BOT'0 peJIe U COOTBETCTBYIOIIEH 3aIIUThI. TOKOBBIE 3aLIUTHl OT BHEIIHUX KOPOTKUX 3aMbIKAHUI.
MakcumanbHble TOKOBBIE 3alUThI. TOKOBas 3aIIMTa HYJIEBOM MOCIEA0BATENbHOCTH. TOKOBas
3alUTa ¢ MMyCKOM [0 HANPSKEHHIO. 3alIUTa OT BHEITHUX KOPOTKHUX 3aMbIKaHUI HA 3eMJIIO T10-
BBICUTEIBHBIX TPAHCHOPMATOPOB, paOOTAOIINX C 3a3eMJICHHON HEHUTpaibo. 3aluTa oT repe-
rpy3Ku TpaHCHOPMATOPOB M aBTOTpaHCcHopMaTopoB. 3ammura TpaHCHOPMATOPOB, HE UMEIOIINUX
BBIKJTFOYATEJICH Ha CTOPOHE MUTAHUS. 3alIUTa TPAaHC(HOPMATOPOB BEICOKOBOIBTHBIMU MPEA0XPa-
HUTEIIMH. BEIOOD MpeoxpanuTeneil U coriiacoBaHUe UX XapaKTEPUCTUK C XapaKTePUCTHKAMHU
peIeHOM 3alUThl MUTAOIIMX JIUHUH. [IpuMeHeHne TEpEMEHHOr0 ONIEpaTUBHOIO TOKA B 3ALUTE
TparncGopMaTopoB. Y CTPOICTBO pelie sk HEPEMEHHOTO ONepaTUBHOTO Toka. HazHaueHue ko-
pOTKO3aMbIKaTEIEH U OTACIUTENEH.

3amura saeKTpoaBUTaTeneil. Peneitnas 3ammura acHHXpOHHBIX aBurareneit. Oommue Tpe-
OOBaHHUS K 3allUTe dJIeKTpoABUraresneil. Buabl moBpexieHnit 1 HCHOPMAaJIbHBIX PEXKUMOB pado-
Thl ACHHXPOHHBIX JBUTATENIeH. TUIIBI 3aIUT aCUHXPOHHBIX ABUTraTeneil. TokoBas 3amuTa acuH-
XPOHHBIX JIBUTATENIe OT MHOTO(a3HBIX 3aMbIKaHUN. TOKOBas M TETIOBas 3aIUTa OT CBEPXTO-
koB. Jluddepennmanpaas TokoBas 3ammrTa. TokoBas 3amuTa HyJIeBOU MOCIEA0BATEILHOCTH.
MunumalbHas 3a11uTa HanpsbKeHus. Buibl moBpexXeHUN U HEHOPMAJIbHBIX PEXKUMOB CHUH-
XPOHHBIX JBUTarenei. TUIbl 3alIUT CHHXPOHHBIX JIBUTaTeeH. 3aluThl CHHXPOHHBIX JABUTATe-
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Jielt OT HECUHXPOHHOW paboThI. 3aluTa 3JIEKTPOABUTATENICH Ha TIEPEMEHHOM OTIEPaTUBHOM TO-
Ke.

3amuTa mUH ¥ TOKOMPOBOA0B. OCOOEHHOCTH 3alUTHl CHHXPOHHBIX KOMIIEHCATOPOB, Oa-
Tapei CTaTUYEeCKUX KOHACHCATOPOB, BHITPSIMUTENBHBIX arperaron, mpeoOpa3oBaTeNbHbIX yCTa-
HOBOK M TPaHC(OPMATOPOB IIEKTPOINEUYHBIX YCTAHOBOK, IIIUH U TOKOIIPOBO/IOB.

Pasznea 4

ABTOMATHYECKOE BKJIOYEHUE PE3EPBHOTO NMUTaHUA. OCYIIECTBICHUE CXEM dJIEKTPO-
cHaOxeHusl moTpeduTesei ¢ 0THOCTOPOHHUM MUTAHUEM C 1IEJIbIO CHUYKEHUSI YPOBHEH TOKOB KO-
POTKHX 3aMBIKaHUH, YIPOILLEHHUS PEIEHHON 3aMThl, OCYLIECTBICHUS 3alaHHOTO PEXUMa 110
HanpsokeHnto. OCyIIEeCTBICHUE aBTOMAaTHYECKOT0 BKJIFOUeHUs pedepsa /ABP/ ¢ 11emb10 moBbI-
[ICHUS HaJIS)KHOCTH SHEPrOCHA0KEHHS MOTPeOUTENel B CXeMax C OJHOCTOPOHHHUM MTUTAHUEM.
O61mue npuHnUIel moctpoeHus cxem ABP. HazHadeHne mycKOBBIX OPraHOB MUHUMAIIEHOTO
HATNIPSDKEHUS M CXEeMBI UX BBITIOIHEeHUs. [1yckoBoit opraH ¢ pene yactorel. OGecniedeHre o1Ho-
KpatHocTH AeicTBus ABP. Yckopenue neicTBus peneitHon 3aluThl nociie HeycnemHsoro ABP.
[Tpumepsl cxem ABP miist ceTeli pa3HOro HanpsKeHUS.

ABTOMaTHUYECKOE MTOBTOPHOE BKJIIOUeHHUE. [{enecooOpa3HoCcTh MpUMEHEHHS YyCTPOMCTB
aBTOMATHYECKOT0 MOBTOpHOTrOo BKiItoucHus /AIIB/ Ha nuHMsX 3ekTponepenaun. Tpexdasznoe
AIIB nunuit ¢ ogaocToponHuM nutanueMm. AIIB Ha BO3aymIHBIX, KaOSTBbHBIX U CMEIIAHHBIX JIH-
Huax. OgHokpatHocts aeiictBus AIIB. Onpenenenue Boiaep:xku Bpemenu AIIB, AIIB nunuid,
MUTAIONINX TOJICTAHIINK 03 BBIKITIOYATEJIeH Ha CTOPOHE BHICIIEro HanpsbkeHus. OcoOeHHOCTH
coBMecTHOH paboTsl AIIB u peneiiHoil 3amuTsl Ha TMHUAX nekTponepenauu. AIIB aBykpatHo-
ro JIUCTBHS Ha JIMHUSIX C OTHOCTOpOHHUM nuTanueM, AIIB muH u TpancopmaTopoB. Diek-
Tpruueckue cxeMbl AIIB Ha MOCTOSITHHOM U ITEPEMEHHOM OTNIEPATUBHOM TOKE.

ABTOMaTHuecKas 4acToTHas pa3rpy3ka. HazHaueHre aBToMaTHU4e€CKOM 4aCTOTHOM pa3-
rpy3ku /AUP/. Cxemsl ycrpoiictB AUP ¢ ucmonb30BaHHEM pejie 9acTOThI. ABTOMAaTHYECKOE I10-
BTOPHOE BKJIFOUEHHUE ITOCIE aBTOMATHIECKOMN yacTOTHOM pasrpy3ku /ATIB - HATIB/. [lenutens-
HbIE 3aIIUThI HAa 3aBOJICKUX JIEKTPOCTAHIIUAX .

ABTOMAaTHYECKOE PETYJIMPOBAHUE HANPsDKEHUS. BiausiHue HanpsiKeHUs: Ha KaueCTBO
anekTpodHeprun. CrocoObl N3MEHEHUS HANPSDKEHUS Ha IIMHAX Y MOTpeOuTeNs. ABToMaTHue-
CKOE€ peryrpoBaHUE BO30YK/IEHUSI CHHXPOHHBIX MAIIMH. Y CTPONHCTBO KOMIIAYHIUPOBAHUS U
3JIEKTPOMAarHUTHBINA KOPPEKTOP HarpskeHnsa. Ha3HaueHre aBTOMAaTHYeCKOro peryjanpoBaHus
BO30YKICHHSI CHHXPOHHBIX MalliH. @opcrpoBKa BO30YXKACHUSI CHHXPOHHBIX MAIlluH, CXEMBI
raiieHus noJisi CHHXPOHHbBIX MamnH. CTa0uiu3alys HanpsHKeHHs Ha MOICTAaHIUAX C HAarpy3Koi
MepeMEHHO, 00yCIIOBIMBAIOIICH OBICTPHIE U TITyOOKHE KOJIeOaHUs HAMPSHKEHUS, C TIOMOIIBIO
CHHXPOHHBIX KOMIIEHCATOPOB, OCHAILICHHBIX TUPUCTOPHOI cucTemoii Bo3Oyxaenust u APB
CUJIBHOTO AeicTBUsA. CUHXpOHHU3ALUs TeHEPaTOPOB. ABTOMAaTHYECKOE PETYIMPOBAHUE HAIIPSI-
KEHUS Ha MOICTAaHIMAX . U3MEHEHUE KodpPuIrenTa TpanchopMaliy o1 Harpy3Koi, OTKIto4e-
HUE W BKJIIOUYCHHE OaTapeil cTaTH4ecKuX KOHJIECHCATOPOB. ABTOMAaTHYECKOE OTKIIOYCHHUE U
BKJIIOUEHUE TpaHchopMaTopa AJisi yMEHbIIEHUS IOTEPh SHEPTUH.
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4.3. IlepeyeHb TeM JIEKIHIA.

O0BéM, 1
No dbopma 00yueHus
i Tema nekuuu Ounast dop- 3aouHas
Ma 00ydeHus (popma o0y-
YEHUs
Beenenue. JIuHelHbIE M HEIMHEWHBIE U3MEPUTEIIbHBIC
1. npeoOpasoBarenu. VICTOYHMKH ONEPaTHBHOTO  TOKA. 2 0,5
DJIEMEHTBI YCTPOWCTB 3aIIUTHI U ABTOMATUKHU
3ammtel ceredt HampstkeHueM 0 1000 B. Tokoswie 3a-
IIMTHl JJUHUM 3JIeKTporepenad. 3aluThl OT 3aMbIKAHHI
2 Ha 3emut0. Jluctannmonusie 3ammThl. Juddepennmans- 3 0.5
HBIE 3aUTHI
3ammTa CHHXPOHHBIX T'€HEpaTOpoB. 3amuTa TpaHchop-
3. MaTOpPOB U aBTOTPaHCHOPMATOPOB. 3amIuTa dIEKTPOIBHU- 3 0,5
raTesei. 3anmTa IMH U TOKOMPOBOIOB
ABTOMAaTHYECKOE BKJIIOUEHUE PE3CPBHOrO MUTAHUS. AB-
TOMAaTHYECKOE MOBTOPHOE BKIIIOUEHUE. ABTOMaTHYecKas
4. YaCTOTHAsl pa3rpy3ka. ABTOMaTHYECKOE PETYIHPOBAHUE 2 0.5
HaIpsHKEHUS
Bcero 10 2
4.4. TlepevyeHb TeM MPAKTHYECKUX 3aHATHH (CeMHHAPOB).
O0BéM, U
No ®dopma 00yueHus
I /IT Tema nmpakTUYECKOro 3aHATUS Ounas OuHas
dbopma 00y- dbopma
YEHMSI 00y4YeHHS
1. HccnenoBanue pene Toka, HalpsHKEHUsI, BDEMEHH, yKa3a- 1 _
TEJIBLHOTO MPOMEKYTOUHOTO
UccnenoBanue pesne HampaBieHUs MOIIHOCTH, COIIPOTHUB-
2. JICHUS 1 B
HccnenoBanue pa3anyHbIX CXeM BKJIIOYEHUS TpaHcpopma-
3. TOPOB TOKA U peJie 2 B
4. Uccnenoanue cryneHyaTod TOKOBOM 3amuThl JIDIT 2 2
HccnenoBanue TokoBoii 3amutel JIDII ¢ orpannueHHo 3a-
> BUCHMOMW XapaKTEPUCTUKOMN BBIACPKEK BPEMEHHU 2 B
6. UccnenoBanue TokoBo# HanpaBieHHOU 3amuThl JIDIT 2 2
NccnenoBanue TOKOBOM 3alIMTHI HYJIEBOM MOCIEI0BATEb-
£ HOCTH JIJIS1 CETE€H C M30JIMPOBAHHON HEUTPAIIbIO 2 B
8. Hccnenosanue nucTaHiMOHHON 3amuThl JIDTI 2 -
9. | UccnenoBanue nuddepeHnnanbHo-(ha3HON 3aUThl THHUN 2 -
HccnenoBanue nonepeunoi auddepeHnnanbHoi TOKOBOM
10. HaIpPaBJIEHHOM 3aInThl napauienbHbix JIDIT 2 B
Bcero 18 4
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4.5. IlepeyeHb TeM J1a00PATOPHBIX padoT.

He npenycMoTpeHsl.

4.6. Buabpl caMoCTOAITEIbHO PadoThl 00yYalOIIUXCsl M NepevyeHb YueOHo-
MeTOIHYeCKOro odecredeHust sl HX CAMOCTOSATEebHOI padoThl.

4.6.1. [ToaroToBKa K y4eOHBIM 3aHATHSIM.

[ToaroToBka K ayTUTOPHBIM 3aHSATHUSM CBOAMTCS K TIOJTOTOBKE K JICKIIMSM M MPaKTHYe-
CKHUM 3aHSITHSIM.

[ToAroToBKa K JICKIMSIM COCTOUT B U3y4eHUH MaTepraia (KOHCIEKTa) MPeAbIIyIHX JICK-
IUH ¥ TJaB PEeKOMEHIyeMOU JINTepaTyphl 0 TeME 3aHATUS C IeIbI0 00JIee MOJHOTO YCBOCHUS
Marepualia CIeIyIOIIeH JICKIHH.

[TonroroBka K MPaKTHUECKUM 3aHITHUSM COCTOUT B M3yYCHHH Matepuaia (KOHCIIEKTa)
JICKIMHA 1 TJIaB PEKOMEHIYEMOM JIUTEPATyphl IO TEME MPAKTHYECKOTO 3aHATHs. B mporecce noa-
TOTOBKH OOYYaIOIIUICS MPOU3BOAUT HEOOXOMUMBIC pacdEThl M OOPMIISIET PE3YJIbTATHI B COOT-
BETCTBHU C MPUHITHIMA HOPMaMH.

N3ydenne NOMOTHUTENEHOTO TEOPETHUECKOTO MaTeprala mpelycCMaTpuBaeTcs JoMa Ui
B OMOJMOTEKE B COOTBETCTBUHU C IEPEUYHEM BOMPOCOB, BBIHOCHUMBIX Ha CAMOCTOSTEIBHYIO TPO-
pabotky. Heobxonumyro nmureparypy oOydarommecs moiydaioT B OUOIHOTEKE WM B OTKPBITOM
JIOCTYTIC Ha AJIEKTPOHHOM pecypce OMOIMOTEKH.

4.6.2. IlepeveHb TeM KypCcOBBIX padoT (MPOEKTOB).

He npegycmoTrpeHsl.

4.6.3. Ilepeyens TeM pedepaToB, KOHTPOJIBHBIX, pACUeTHO-TPaA(PUUYECKUX PadoT.

Ne /it Tema pedepara
1. JluneitHble 1 HEMUHEITHBIC U3MEPHUTENbHBIC IPE0Opa30BaTEIN
2. HcTouHnKH OnepaTuBHOIO TOKA
3. DJIEeMEHTBI YCTPOMCTB 3aIUThl U1 ABTOMATHKU
4, 3ammtel ceTelt HanpsbkeHuem 10 1000B
5. TOKOBBIE 3aLIUTHI JIMHUI 3JIEKTPOIIepe1ay
6. 3amuThl OT 3aMbIKAaHUM HA 3€MITIO
7. JIucTaHIIMOHHBIE 3aIIUTHI
8. JuddepeHnnanbHblie 3alUThI
9. 3ammTa CHHXpOHHBIX T€HEPATOPOB
10. 3ammra TpaHcGOpPMaTOPOB U aBTOTPaHC(HOPMATOPOB
11. 3amura 3IeKTpoABUTaTeNnen
12. 3amura M1H U TOKOIIPOBOJOB
13. ABTOMAaTHYECKOE BKJIKOYEHUE PE3EPBHOTO NTUTAHUSA
14. ABTOMaTHYECKOE TOBTOPHOE BKIIIOUECHHE
15. ABTOMaTHYECKAasl YaCTOTHAs pasrpy3Ka
16. ABTOMaTHYECKOE PEryIupOBaHUE HATIPSKEHUS
17. OcHoBHbIE HanpaBiaeHus pa3BuTus P3
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18. OuIbTPHI CHMMETPUYHBIX COCTABIIAIOLINX

19. BricokoyacToTHBIE 3aIIUTHI

20. BricokouacToTHas 00BsI3Ka BO3AYITHBIX JIMHUHN dJIEKTpoIiepe1ad

21. CraTtuueckue peine

22. Cxempbl yripaBlIeHUSI KOMMYTAllMOHHOW anmapaTypou

23. YPOB

24. OcHOBHBIE OHATHUS ¥ IPUHLUIIBI TOCTpoeHus P3A

25. ToxoBBIe 3aITUTEI B HU3KOBOJIBTHBIX CETIX

26. DneMeHTHas 0a3a peIeiHOM 3alUThI

27. OCHOBHBIE BU/IbI PEJIEMHBIX 3aIIUT BHICOKOBOJIbTHBIX CETEH

28. ABTOMaTH3MPOBAHHOE YIIPABIICHNE B CUCTEMAaX JIEKTPOCHA0KECHUS
29. ABTOMaTHYECKOE PEryIUPOBaHUE TAPAMETPOB PEKUMA SIHEPTrOCUCTEM
30. [ToBpexxaeHust 1 HEHOpMaJIbHbIE PEXUMBI PaOOTHI TEHEPATOPOB U TpaHCHOPMATOPOB

4.6.4. IlepevyeHb TeM U Y4eOHO-METOAUYECKOT0 o0ecneyeHus I CaMOCTOSITeTbHOI
padoThI 00yYAKOIIMXCH.

O0BéM, u
®dopma 00yue-
HUS
Ou-
Ne | Tema camocTosiTeENbHOU Has
Y4eOHo-MeToAMuecKoe oOeceueHre Ounast
/i paboTHI dop-
v dbopma
0By- o0yue-
o HUS
HUS
Beenenue. Jlunelinble u
HCTMHCHHBIC MSMCPUTCIIE™ | pynpyen A.B. Penelinas 3ammra B pac-
HBIC npeobpasoBaTesy. MPEJICITUTEIBHBIX JICKTPHUCCKHUX CETSX:
1. | McTOYHUKHM OMEpaTHBHOIO |  mOCOOME ISl MPAKTHICCKUX pacu&ToB / 21 25
TOKA. Onementsl | A.B. bynbrues, A.A. HaBonmounsiil. —M.:
YCTPOMCTB 3aIUTHl U aB- SHAC, 2011,c.6-16.
TOMaTHKHU
3anuThl CeTel Hampshke-
nueMm 10 1000B. TokoBsie
3AIUTH JIMHHH dJeKTpo- | DYIBIYEB A.B. Peneiinas 3amura B pac-
repenad. 3ammre o 3a- | TPEACTHTENBHBIX DIEKTPHIECKHX cerx:
2. MbIkanmii Ha 3emmo. Ju- nocoOue JJIsl MPaKTUYECKUX pacy&éroB / 31 37
' A.B. bynbrues, A.A. HaBonounslii. —M.:
CTAaHIIMOHHBIC 3allIUThI. 3HAC, 2011’(:43_70
Huddepenunanpapie  3a-
LIUTHI
3amuTa CHHXPOHHBIX Te- | Epniiop JO.A. DiekTposHepreTHka. Perneii-
3 HEPATOPOB. 3aluTa | gas 3amuUTa U ABTOMATHKA 3JIEKTPOSHEpre- 31 37
" | TpaHChOPMATOPOB M aBTO- | THYECKHX CUCTEM [DIEKTPOHHBIH pecypc]:
TpaHC(bOpMaTOpOB. amu- yqe6 mocobue / FO.A. Epmos, O.I1. Xane-
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Ta  DJIEKTPOJBUIraTENCH.
3amura MHUH U TOKOIPO-

BOJIOB

2012,c.11-28.

57>

3uHa, A.B. Manees u np. —KpacHospck:
Cubupckuii penepanbHbIl YHUBEPCHUTET,

<URL:http://znanium.com/go.php?id=4921

ABTOMAaTHUECKOE  BKIIIO-
YeHUE PE3EePBHOTO MHTa-
HHUA. ABTOMaTHYECKOE IIO-
BTOPHOE BKJIIOUEHHE. AB-

bynberueB A.B. Peneiinas 3amura B pac-
MPCACIIUTCIBHBIX 3JICKTPUUCCKHUX CCTHX.

4, TOMATHUCCKAs  YACTOTHAS noco0ue TSt MPaKTHYECKUX pacuéToB / 23,5 29,5
A.B. bynbrues, A.A. HaBonounsrii. —M.:
pasrpy3ka. ABToMaruye- SHAC, 2011,¢.17-42.
CKO€ perynupoBaHue
HaTPSDKEHUS
Bcero 106,5| 128,5
4.6.5. Ipyrue Buabl CAaMOCTOSITEIbHOI PA00OTHI 00yYAKOIIHXCS.
He npegycmorpeHsl.
4.7. IlepeyeHb TeM U BUIOB 3aHATHIH, MPOBOJAMMBIX B HHTEPAKTHBHOI (popme
No | dopma WNurtepaktuBHbid | O0BEM,
Tema 3ansaTus
/it | 3aHATUS METOI q
Bsenenue. JluHelHble U HEIMHEWHbBIE U3MEPU-
1 ) — TesbHBIe TpeoOpa3oBarenu. Mcrounuku onepa- | ['pymmosoe 06- 05
' TUBHOTO TOKa. DIIEMEHTBI YCTPOUCTB 3aIUTHI U CYXJICHHE ’
ABTOMATHUKH
3amutsl cereit HanpspkenueM a0 1000B. Toko-
5 ) p— BBIE 3aIMTHl JIMHUW 3JIeKTporiepenad. 3ammuTsl | [ 'pymnmoBoe 00- 05
' OT 3aMBIKaHUM Ha 3eMl0. JIMCTaHIMOHHEIE 3a- CYXKIIEHHE '
mwmthl. J{uddepeHnmanbabie 3amuThl
3amuTa CHHXPOHHBIX TI'€HEpaTOpoB. 3alluTa
3. | Jlexuns TpanchopmMaTopoB U  aBTOTpaHcopmaropos. | ['pymmosoe 06- 05
' 3amuTa 3JICKTpOJBHraresieil. 3aiuTa MUH | CY)KICHUE '
TOKOTIPOBOJIOB
ABTOMaTHYECKOE BKJIIOYEHHE PE3EPBHOIO MUTA-
HUsA. ABTOMaTH4YeCKOe MOBTOPHOE BKIIOYEHHE. | ['pymmoBoe 00-
4. | Jlexuus 0,5
ABTOMaTHuYeCKas 4acTOTHAas pas3rpys3ka. ABTO- CYKJICHHE

MaTUYECKOE PETYIMPOBAHUE HAIPSIKEHUS

5. ®oH/I OLIEHOYHBIX CPEACTB /ISl MPOBeAEHNsI IPOMEKYTOYHOM aTTeCcTAIUN

[TonHoe onucanue (HoHIA OLIEHOUHBIX CPEIACTB Il MPOMEXKYTOUHOI aTTecTanuu ooyva-
IOIUXCA C TIEPEYHEM KOMIIETCHIIMN, ONTMCAHUEM I0KA3aTeNIed U KPUTEPUEB OLICHUBAHMS KOMIIE-
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TGHHHﬁ, IOKaJI OLCHUBAHUSA, THUIIOBBIC 3aldHUA U MCTOAUYCCKHC MaTCpHaJibl MPCACTABJICHBI B

(bOH/IE OIIEHOYHBIX CPEJICTB 110 JaHHOU AUCIUILIHHE (B BHJIE OTAEIBHOTO JOKYMEHTA).

6. YueOHo-MeTOANYeCKOe o0ecnmeueHne TUCIUILINHDI.

6.1. Pekomenayemasi qurepartypa.

6.1.1. OcHoBHas JUTEpPATYpA.

Ne Ko:1-Bo 3K3.
. /;1 [TepeueHb U PEKBU3UTHI TUTEPATYphI (aBTOP, HA3BaHUE, FOJ U MECTO M3JaHHs) |B OHOIHO-
TEKe
1. | bacc, D.1. Peneiinas 3ammura 3nekTposHepreTuyeckux cucrem MOU 2002 6
[IpumeHeHre 1 TEXHUYECKOE 00CTyKUBaHNE MUKPOIIPOIIECCOPHBIX YCTPOUCTB
2. | Ha3JIEKTPOCTaHIMAX U B ekTpoceTsx / cocT.. A.II.Ky3uenos, B.YO. JIykos- 2
HOB; oA pen. b.A. Anekceesa. 4.1-4.-M. : U3n-so HI] DHAC, 2001.
3 Epmios FO.A. DnekTposnepreruka. PeneiiHas 3ammTa 1 aBTOMaTHKa 3JIEKTPO- S
" | smeprernueckux cucreM http://znanium.com/go.php?id=49216®Y 2012
6.1.2. lonoJHUTeIbLHAS JINTEPATYpAa.
Ne o us3-
ABTOD 3arimaBue N3 narenncTBO a
/i TaHUs
Penelinas 3amura B paclpeneuTelIbHbIX
bynbrues
1. AB NIEKTpUUECKUX ceTax. [locobue amns mpakTu- OHAC 2011
o YECKHX PacueTOB
bynbrue | PeneitHas 3amura B pacnpenesuTeNbHbIX Ce-
2. | Y 5 pactip Yygan 2010
A.B. TEW B MpUMeEpax M 3a/1a4ax ¢ peuICHUsIMU
bSIKOHOB T
3. A BII Simulink 5/6/7 .Camoyuutens JMK-IIpecc 2008
4 K o Huexc: 2015
. Ha «JIEKTPUIECTBO»
P P 71106
Kypnan «MexaHuzaus u 3MeKTpUPUKaIUL WNHpekc:
5. . 2015
CEJIbCKOTO X03sICTBa» 73265
6.1.3. [lepuoguyeckue u3IaHus.
Ne .
W [lepeuens neproANYECKUX U3AAHUN
1 BectHuk BopoHEKCKOTro rocy1apCTBEHHOIO arpapHOro YHUBEPCUTETA: TEOPETHUECKUM 1
" | HayuHO-TIpaKTHYeCKuH KypHai / BopoHexk. roc. arpap. yH-T - Boponex: BI'AY, 1998-
2. | Mexanuzanus 1 dIeKTpUUKAIHS CEIILCKOT0 X03siicTBa - Mocksa: b.u., 1980-
TexHuKa B ceIbCKOM X03sicTBe: [IpON3BOACTBEHHO-TEXHHUECKUH sKypHal / Yupeaurensp :
3. | AHO "Penmakmus xxypHana "TexHuka B celIbCKOM X03s1cTBe" - MockBa: Pemakius xxypHa-

na "TexHuka B ceJIbCcKOM Xxo3sicTBe”, 1958-
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6.2. llepeyens pecypcoB HH(POPMALHOHHO-TeIeKOMMYHUKANMOHHOH ceTn «UHTep-
HeT», He00XOAUMBIX /I OCBOCHUS AUCHHIINHBI.

1) Mexanu3zamus u 3J1eKTpr(HUKaIns CETLCKOT0 X03HiCTBa. [DIEKTPOHHBIN pecypc].
URL: http://window.edu.ru/catalog/resources?p_r@a?=75.21.8 fara obparieHus:
20.10.2015).

2) DIIEKTPOTEXHUYECKUE KOMILJICKCHI M CUCTEMBbI YIIPaBJICHUs. [DIEKTPOHHBIN pecypc].
URL: http://www.v-itc.ru/electrotech/archive.phpata oopamenus: 20.10.2015).

3) The Institute of PhysicsDfiexrponnsiiipecypc]. URL: http://www.iop.org/ fiata 00-
pamenus: 20.10.2015).

4) Hayunas ANEKTPOHHAS oubnmoTexa. [DnexkrponHbIii pe-
cypc].URL:eLIBRARY.RUhttp://elibrary.rulfiata oopamenus: 20.10.2015).

5) IlarentHO-uH(pOpMaMOHHBIE pecypchl PocmareHta. [DnexTponHbI pecypc].URL:
http://www.fips.ru/fiata oopamenus: 20.10.2015).

6) Caiit nayunoit OmOmmorekn Boponexckoro I'AY. [Onekrponssiii pecypc].URL:
http://library.vsau.ruffata oopamenus: 20.10.2015).

7) DNeKTpOHHBIE MOJHOTEKCTOBBIE pecypchl  Hayunoit  OmbOmmorekn BIAY
(http://library.vsau.ru/)

DJIeKTPOHHBIE MTOJHOTEKCTOBBIE pecypesl Hayunoit oubmmoreku BI'AY (http://library.vsau.ru/)

HaumenoBanue Ceenenns Anpec B cetu UHTEpHET
pecypca 0 mpaBoo0Jiagarene
3bC «Znanium.com» 00O «HayuHo-u3naTenbCKuit http://znanium.com
uentp MHOPA-M»
9bC uznatenberBa | OO0 «3patenberBo JlaHb» http://e.lanbook.com
«JlaHp»
3BC uznarenscrBa «Ipo- 00O «IIpocrekT HayKu» www.prospektnauki.ru
CHEKT HAYKH»
3BC «HannoHambHbIN 00O «TPAHCJIOI » http://rucont.ru/
nudposoit pecypc «PVY-
KOHT»

DnexkTponnbie uH(OpMa- | DemepanbHOE TOC. OFOIKETHOE http://www.cnshb.ru/terminal/
nuoHHble pecypcesl OI'b- | yupexnenue «lleHTpanbHas
HY IHCXbB (repmuHan | Hay4dHas CEIbCKOXO3SHCTBCH-

yJIAJICHHOTO JIOCTYIIA) Has OMOIMOTEKA»

Hayunas 9JIEKTPOHHAS 000 «PYHDBb» www.elibrary.ru
oubnuoreka

ELIBRARY.RU

DJEeKTPOHHBIH apxuB | HII «HanunoHansHbIN Dek- http://archive.neicon.ru/
JKYpPHAJIOB ~ 3apyOexHBIX | TpoHHO-WH(pOpMarmoHHBIHA

U3JaTeIbCTB Koncoprmym»

HauwmonanbHas anekTpoH- | Poccwuiickas rocynapcrBeHHast https:/£36.pd/

Has OnOInoTeKa onbanorexka
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6.3. CpeacrBa odecnieyeHHs] OCBOCHUS TUCIHUTLINHBI.

6.3.1. KomnbioTepHble 00yuyawiiue 1 KOHTPOJIHPYIOIIHE MPOrpaMMBbl.

HaunmenoBaHue 1po- DyHKIHS IPOrPAMMHOT0 00€eCIIeYeHHS
Ne | Bup yuebHoOro 32- P YHIHZ IPOTP
rpaMMHOTro obecrieye-
/i HATHSA st KOHTPOJIb | MOJICITUPYIOIas | o0ydaromias
1 [Mpaktuyeckue 3a- | MathworksMatlab (Sim- N
' HATUS ulink)
2 [Mpaktuyeckue 3a- | MS Office (Word, Excel N
' HATHS PowerPoint)
IIpakTuaeckue 3a-
3. p Mathcad +
HATHUA
ITpakTHueckue 3a-
4, P Kommac-3D +
HSTHSA
5 [IpakTnueckue 3a- NCC «Ko- N
' HATHS neke»/«IexaKenepr»
CaMmocTosTenbHast
6. Internet Explorer +
pabora
7 CaMocTosTenbHas NCC «Ko- N
paborta neke»/«Texakcrmepr»
ITpomexxyTOUHBIH
g, | POMOT ACT-Tect +
KOHTPOJIb

6.3.2. Ayauno- ¥ BU€0N0COo0uS.

He npegycmorpeHsl.

6.3.3. KomnbloTepHble nMpe3eHTalun y4eOHbIX KYPCOB.

i\/fi Tembl JIeK1Hil, 10 KOTOPBIM MOATOTOBIIEHBI IPE3EHTAIUN

1. | Benenue. JIuHeliHble M HEJIWHEHHbIE W3MEpUTENbHBIE NpeolOpa3oBarenu. McTOUHUKH
ONEPATUBHOTO TOKA. DJIEMEHThI YCTPOUCTB 3aIUThl U AaBTOMATUKHU

2. | Bammurtsl ceteit HanpspkeHreM 10 1000B. TokoBbie 3alIUTHI JIMHMIA dJIEKTporiepeaad. 3a-
HIMTHI OT 3aMbIKaHUH Ha 3emiTto. JlucTaHuMOHHbIE 3aUThI. [{uddepeHnpanpablie 3auThl

3. | 3amuTa CHHXpPOHHBIX T€HEPATOPOB. 3aluTa TpaHc(HOpPMaTOPOB U aBTOTPaHCHOPMATOPOB.
3anuTa IeKTPOJBUraTeNiei. 3aluTa MUH U TOKOMPOBOJAOB

4. | ABTOMAaTHYECKOE BKJIIOYEHUE PE3EPBHOIO MUTAHUS. ABTOMATUYECKOE MOBTOPHOE BKIIIO-

yeHue. ABTOMaTMYecKass 4YacTOTHas pasrpy3ka. ABTOMAaTHYECKOE PpEryJIMpOBaHUE
HaIPsKEHUs
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7. Onucanue MaTepUAIbHO-TEXHUYECKOM 0a3bl, HE00X0AMMOI1 1JI51 OCYLIECTB-
JieHHsl 00Pa30BaTEJILHOI0 MpoIecca Mo AUCIHUIIINHE

HaumeHnoBanue 060pya0BaHHbBIX

Ne [lepeyeHb OCHOBHOT'O 00OPYIOBaHUS,
y4eOHBIX KaOMHETOB, OOHEKTOB
n/n . nprOOPOB U MaTEpPHajIOB
JUTSL IPOBENICHUS 3aHITHI
NelO9m.k. u Ne218M.x., a TaKkke ayJUTOPUH TIABHOTO
KOpITyca ¥ MOJIYJIsI, OCHAIIICHHBIE!
- BUJICOTIPOCKIIMOHHBIM 000PYIOBAHUEM JIJIS TIPE3CH-
Taluu,
- CpeCcTBaMHU 3BYKOBOCIIPOU3BEICHUS;
Jlexnonnsie ayautopuu (Nel09 pel ] y p A
- DKpPaHOM,;
1. | m.k., No218m.x., aynuropun
- BBIXOJIOM B JIOKQJIbHYIO CeTh U VIHTEpHET.
TJIABHOT'O KOPITyca M MOJTYJIsS) .
Jli1st IpoBeIeHYsSI 3aHATHH JICSKITMOHHOTO THITA UCTIONb-
3YIOTCSl y4eOHO-HATJISAHBIC TOCOOHS U TEMAaTHYECKHE
WJLTIOCTPAIUH JUTSI COOTBETCTBYIONIEH TUCIMILIMHEI B
COOTBETCTBHUH C y4eOHBIM TUIAHOM U pabO4YUMU MPO-
rpaMMaMy JUCIUTUINH.
Aynutopuu i IPOBEICHUS
YAMTOPHH JUTT IPOBCH JlaGopatopus Ne309m.k.:
2. | m1abopaTOPHBIX U MPAKTUICCKUX
. nepcoHanbubie OBM — 15mT
3aHsaTuil (Ne309m.k.)
AyauTtopun Juisl TEKYILEro KOH- .
Y/UTOPHH A yer 15 nepconansubix DBM B Kak10i ayTUTOPUH C TIPO-
3, | PO U HIDOMEHYTOUION &TTC™ - MMOit TPOMEKYTOUHOTO 1 TEKYIIEro TeCTHPOBAHHS
" | cramun (Ne309m.k. Ne219m.k. 1 p p I Y p
AST-TestPlayer 3.1.3
Ne321m.k.)
AymuTopun AJisi TPYNIOBBIX U
WH/IMBUYATbHBIX KOHCYJIbTa-
4. ABIAY 4 20nepconanbubix OBM, 2 npunrepa, ckaHep
it (aym. Ne308m.k. u ay.
Ne309m.k.)
65 KOMIIBIOTEPOB C BBIXOJIOM B JIOKAIBHYIO CETh U MH-
[TomernieHue ISt CAMOCTOSTEINb-
9 TEPHET, C JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAaIMOHHO-
HOM padoTh! 0OyuaIONHXCA 00pa3oBaTeNbHYIO Cpeay YHHUBEPCUTETA, MPOodheccHo-
(Ne309v.k., Ne219m.k. m Ne321 | 2P YIo cpeiy P » 1P
5. HaiubHBIM 0aszam maHHbIX MCC "Ko-

M.K., YUTAIbHBIN 321 aya. 232,
YUTATBHBIA 3aJ1 HAYYHOU Ono-
JTUOTEKH)

nekc"/" Texakcnept”, ['apant, Koncynbrant+, Komrac,
AJIEKTPOHHBIM Y4€OHO-METOAMYECKIM MaTepHaliaMm,
OMOJIMOTEYHOMY JIEKTPOHHOMY KaTajory

8. MexxaucuninHAPHbIE CBS3H

IIpoTokou

coryjacoBaHus pabouell mporpaMmsl ¢ APYTUMU AUCHUILTHHAMEI

HaumenoBanue JUCHUITIIINHBI, C
KOTOpPOH MPOBOAUIIOCH COTJIa-

Kadenpa, ¢ koTopoii
IPOBOIMIIOCH COTJIACO-

[Ipennoxxenus 00 M3MEHEHUSX B
paboueii mporpamme. 3aKIOYeHUE

COBaHUE BaHUE 00 UTOrax CorjaacoBaHMs
KoHcTpyKLus 21eKTpOyCcTaHo- | DIEKTPOTEXHUKH U aB- HET
BOK TOMaTUKHU COTJIACOBAHO
[IpoekTupoBaHUE CUCTEM BJIEK- | DIJIEKTPOTEXHUKH U aB- HET
TpUPUKATUU TOMaTHKHU COTJIACOBAHO
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Ipunoxenune 1

JIner u3MeHeHnuii padodeii mporpaMmbl

Howmep us-
MEHEHUS

Howmep nporoxko-
J1a 3ace/laHus
kadeapsl U garta

Crpanutipl ¢
W3MEHEHUSIMU

[lepeuenb OTKOPPEKTH-
POBaHHBIX TYHKTOB

®OUO 3as.
Kadeapo,
MOJTHUCH
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Ipunoxenune 2

JIncer neprnoanvecKux NpoBepoK padoyeil MporpaMmbl

JloJKHOCTHOE JIHLIO,
IIPOBOJIUBILIEE MTPO-

[ToTpeOHOCTH B KOppEK-

[lepeuenb NyHKTOB,

Bepiy: ®.11.0 Hara THpoBKe CTp., pa3aeioB, Tpe-
:d.1.0,, 5 .
JOJDKHOCTB, TIOAINCH YIOTHHX HMEHEHHH
Ad¢onnues /I.H., 3aB. Her
Kaeapoii AIeKTPoTeX-
MUK 1 ABTOMATHKH 30.08.2017 PaGouwas mporpamma ax- Her
" a8 TyaJIu3UpOBaHa IS
% 2017/18yuebHor0 Trona
Adonnues /[.H., 3aB. Her
Kaeapoii AIeKTPoTeX-
MUK 1 ABTOMATHKH 27.06.2018 PaGouwas mporpamma ax- Her
" a8 TyaJIu3UpOBaHa IS
% 2018/2019ueGHoro roma
Adonnues /[.H., 3aB. Her
Kadeapoi AMEeKTPoTeX-
HIUKI 1 aBTOMATHKE 28.05.2019 PaGouwas mporpamma ax- Her
- o TyaJTH3UpOBaHa IS
. 2019/20yue6H0TO0 TOA
Adonnues /[.H., 3aB. Her
Kadeapon AMEeKTPoTeX-
N — 27.05.2020 Pabouas nporpamma ax- Her
- i TyaJlu3UpOBaHa s
: ] 2020/21y4ebHor0 Toaa
Adonnues /[.H., 3aB. Her
Kadeapon AMEeKTPOoTeX-
23.06.2021 Pabouas nmporpamma ax- Her

HUKHU 1 aBTOMaTUKH

N

TyaJIM3UpOBaHa JJs
2021/22y4ebHoro roga
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