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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuubl: CcopmupoBaTtb KOMNETEHLMM 0by4yatoLLlerocss B obrnactn obcnyxmBaHus U BHeOpEHUS
Ha NPOU3BOACTBE COBPEMEHHbIX 3MEKTPUYECKNX NPUBOAOB.

1.2 3apgaum gUCLUMUNIIUHBI:

. Cos3gaTh y CTyQeHTOB NpaBuibHOE MpeacTaBfieHMe O CYLUHOCTU MPOUCXOASILLUUX B SIEKTPUYECKUX
npuBogax npoueccoB npeobpasoBaHUst SHEPrMM U O BAUSIHUM TpeboBaHMM paboymx MalMH U TEXHONOMMA Ha BbIOOP
TUNa U CTPYKTYPbl SNeKTPOnpMBoOAa.

. HayunTb CTyOEHTOB CaMOCTOATENbHO BbIMOMHATE MNPOCTENLLME pacdeTbl MO aHanusy OBWXKEHUS
3MNEKTPONPUBOAOB, OMPeAENneHnt0 UX OCHOBHbIX NMapaMeTpOB W XapaKTEPUCTUK, OLIEHKE SHEepreTU4eckux mnokasaTenen
paboThl, BbIOOPY ABUraTenst 1 NpOBEPKE ero no Harpesy.

. HayunTb CTyLeHTOB CaMOCTOSITENIbHO MPOBOAUTL 3fIEMEHTApHbIE WUCCreaoBaHUs  3MEKTPUYECKUX
NpYBOAOB.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

CunoBasi aneKkTpoHuka

OneKkTpoHuKa
OrnekTpuyeckne MallvHbl

2 KOMMETEHUMNN OBYYAIKOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMININHDbI

MK-1: CnocobeH yyacTBoBaTb B pa3paboTke MeponpusiTUi NO COBEepPLUEHCTBOBaAHUIO U MOAEPHU3aLmUm
3MNeKTPOTeXHMYECKOro obopyaoBaHus, ynyuylleHUs ero aKCnnyaTauuoHHbIX XapaKTepucTuUK

3HaTb: NpaBuna NoCTPOEHNS NPUHLMMMUATIBHBIX STIEKTPUYECKUX CXEM 3NIEKTPMYECKOro 060pya0BaHUS

YmeTb: [Monb3oBaTbCs crneunanmanpoBaHHbIMU MPOrpaMMaMu MPOEKTUPOBAHMS MPUHLMNNANBHBIX CXEM WU MOHTaXXHOM
JIOKYMeHTaLum

Bnagetb: HaBblikamy ucnonb3oBaHWs COBPEMEHHbIX KOMMbIOTEPHbIX TEXHOMOrm npn cocrtaBneHnn nOOoKymMeHTauuu,
HeobXxoaMMbIX Ol MOHTaXxa SJ'IeKTpOOGOpyD,OBaHI/Iﬂ

MK-4: FOTOBHOCTbL K BbINOMHEHUIO paboT Mo 3KcnyaTauumu 3NeKTPOTEXHUYEeCKOro obopyaoBaHus

3HaTtb: OcCHOBHble napamMeTpbl ANEeKTpo3HepreTn4eckoro OGOpy,D,OBaHI/IFI, MEeTOOUKU aHannTn4yeckoro n
9KCnepmnmMmeHTanbHOro nx onpeaeneHna

YMmeTb: Mcnonb3oBatb npuknagHble NporpaMMbl pacyeToB MNapaMeTpoB JreKTpo3dHepreTndeckoro 0b6opyaoBaHus,
nnaHMpoBaTh W NPOBOAUTL UCMbITaHUS 060pYAOBaHUSA C LeNbio onpeaeneHns ux napameTpoB

Bnapetb: HaBblkamu ucnonb3oBaHus cneuynanm3npoBaHHbiX NporpamMmM pacdeToB NapamMeTpoB 3JIEKTPOTEXHUYECKOro
O60p)/ﬂOBaHI/IF|, opraHumsauunm n npoBegeHna 3KCnepnMeHToB And onpeaeneHnd 3TUxX napameTpoB




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons

KoHTakTHas paboTta

3A0)

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

Pasgen 1. MexaHuka anekTponpuBoga. OneKTpU4ecKui
NPMBOA NOCTOSIHHOIO TOKa.

Tema 1. MexaHuKa anekTpu4eckoro npmeoaa.

HasHayeHne, CTPYKTypHble CXEMbl 3NEKTPONpPUBOLOB
(3M1).  YpaBHeHuss gBwkeHus 3.  Knaccudukaums
MOMEHTOB conpoTtueneHud. Onpegenexue
ycTaHoBuBLIENcs  ckopoctn Ol Cratuyeckas
yctonumBocTb  Oll. MexaHudeckne npeobpasytowme
ycTponcTtBa. [lpvBegeHne MOMEHTOB COMPOTUBMEHMS
(cvn), MOMEHTOB MHEpLMKM (Macc) K Ocx ABuUraTens.

Tema 2. Cratuyeckne MexaHu4yeckume "
3MeKTpoMexaHn4eckme XapaKTEPUCTUKM
3MEKTPONPMBOAOB NMOCTOSIHHOIO U NEPEMEHHOIO TOKa.
BbolBOg M aHanu3 ecTecTBEHHbIX W UCKYCCTBEHHbIX
XapaKkTEePUCTUK. Pexnmbl paboThbl. Cratuyeckas
YCTOMYUBOCTb anekTponpueoaa. [unanasoH
perynMpoBaHnsi CKOPOCTU

Pasgen 2. PerynupoBaHue CKOPOCTW 3MEKTPONpYBOAOB
MOCTOSIHHOTO TOKa.

Tema 3. PerynupoBaHue CKOpPOCTM 3MNEKTPONPUBOLOB
MOCTOSIHHOTO TOKa B pPenemHO-KOHTaKTOPHbIX CXeMax.
MokasaTenu perynMpoBaHunsi CKOPOCTHU.

PerynupoBaHue ckopocTu ABuraTenen noCTOSHHOrO ToKa
c HE3aBMCHMMbIM BO30OY>XOEHNEM BBEAEHMEM
COMPOTUBMEHUA B UMb $KOPS, W3MEHEHWEM MOTOKa,
HanpsXKeHUs HAKOpPHOM LUenu. PerynvpoBaHMe CKOPOCTU
anekTpoaBuraTenen NMOCTOSIHHOTO TOKa c
nocrnegoBaTtenbHbIM BO30YyXaeHnem BBEJEHUEM
006aBOYHbIX U LUYHTUPYHOLLMX PE3NCTOPOB.

JlabopaTtopHaas  paboTa: unccrnegoBaHWe  TOPMO3HbIX
pexumoB paboTbl ABMUraTensa NOCTOSIHHOIO ToKa

Tema 4. PerynnpoBaHMe CKOPOCTM 3MEeKTPONpUBOLOB
NMOCTOSIHHOIO TOKa B cucTeMax «Perynvpyembii MCTOYHUK
HanpskeHus — OMNT».

OnekTponpmeBog MO CXeMe «reHepaTtop MNOCTOSAHHOMO
Toka — OMNT HB»

OnekTponpmeog NO CXeMe «ynpaersieMbll BbINPSIMUTENb
— ArnT HB»

OnekTponpmBog, MO CXEeMe  «LMPOTHO-UMMYMbCHBIN
npeobpasoeatens — AMNT HB»

JlabopatopHas pabota: WccnegoBaHue xapakTepuCTUK
anekTponpmeBoda «TUpPUCTOPHbIM npeobpasoBatens —
ONT HB»

Pasgen 3. OnekTpuyeckuin npuBoA NepeMeHHOoro Toka.

25

30

32

32




Tema 5. OO6Gnactb nNpUMEHeHMa U cTaTU4eckme
XapakTePUCTUKN OBUraTENENn NepeMeHHOro Toka.

Cxembl 3amelwleHuns a3l Al. Pacyét napameTpos
CXeMbl 3aMeLLeHUsi MO KaTanoXHbiM [aHHbIM. BbiBOg u
aHanus MeXaHu4ecKom n 3NeKTpoMexaHn4ecKom
xapaktepuctuk ALl. ACUMHXPOHHbIE BEHTUIbHbIE Kackagbl.
Oeuratenn OBOWHOrO NUTaHNS. CUWHXPOHHbIE
anekTpoaBuratenu. BeHTunbHble anekTpoasuratenu.
JlTabopatopHas paborTa: nccnegoBaHue A c
KOPOTKO3aMKHYTbIM POTOPOM.

Tema 6. PerynuposaHue CKOPOCTU npuBoa0B
nepemMeHHOro Toka.

Myck, perynupoBaHue ckopoctu, pesepc AL ¢ dasHbiM
pOTOPOM B pPEenerHO KOHTaKTOPHOM CXemMe. 3aKoHbI
onTuMarnbHOro ynpaenexHusa A[l. 3nekTponpuBogbl Mo
cxeme «npeobpasoBaTenb yacTtoTa-Al» nx
XapaKkTEePUCTUKM.

JlabopaTtopHas paboTa: wuccrnegoBaHNMe Pa3OMKHYTON
cucTeMbl «npeobpasoBartenb YacTtoTbl — Al

40

Pasgen 4. 3nektpuyeckni npuBoL — MPOMBbILLIIEHHbIX
npeanpusaTuin

20

Tema 7. OJnekTponpuBog NPEeAnpuUATAA  LIENSIHONO3HO-
OyMaXXHbIX MPOM3BOACTB.

PacyéTt  MowHOCTM  anekTpoasuratenen npuBoa0OB
OymarogenartenbHOM MallMHbl METOAOM TSArOBbIX YCUIUN.
lMocTpoeHme Harpy3ouHbIX Auarpamm, pacyéT MOLLHOCTU
n BblObOp ABUraTener OCEBbIX packaTOB W HaKaTos,
nepudgepuyeckoro  Hakata  MNpOAOSIbHO-Pe3aTeslbHOro
CTaHkKa.

JlTabopaTtopHasa paboTa: uccnegoBaHme cnocoboB Mycka u
TopmoxeHuss ALl npu nutaHne oOT npeobpasoBatens
4YacToThl

Tema 8. AnexkTpu4ecknin npueoA NnoaAbEMHO-
TpaHCMoOpPTHOro 06opyAOBaHMUS.

KnHemaTtnyeckne cxembl, 0OCOBEHHOCTM  MOCTPOEHMS
Harpy3oyHblX  AguarpaMm 1M Bblbopa  gBuraTtenen
MEXaHW3MOB  BEPTUKANBHOIO  MEpPeMeLLeHns  py30B,
rOpU3OHTanbHOrO  MepemelleHnss GankMu  MOCTOBOrO
KpaHa, nopTanbHOro KpaHa.

JlabopaTopHass  paboTa: wccrnedoBaHWE  3aMKHYTON
cucTembl «npeobpasoBartenb YacTtoTbl — Al»

38

Tema 9. TlpoBepka paboTocnocoOHOCTM U  OLeHKa
3HeproadpheKTMBHOCTM NpnBOAA.

Cnocobbl MpoBepKM ABuraterns Ha Harpes.
OHepreTnyeckme nokasaTtenu anekTponpmeoaa.
OHeprocbepexeHne cpencTeamm areKTponpuBoAaA.

20

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumu 1 npomexyTtoyHasi atrectaums (Kypcosoi
npoekT, Ok3aMeH, 3aver)

10

16

12

237

2,75

10,25

Bcero koHTakTHasa pab6orta u CP no gucumnnuHe

40,75

247,25




4 KYPCOBOE NMPOEKTUPOBAHME

4.1 Lenn n 3apaym KkypcoBon pabotbl (npoekTa): NMonyyeHne npakTMyeckMx HaBbIKOB MPU NPOEKTUPOBaHMM

COBpPEMEHHbIX aBTOMaTU3NPOBaAHHbLIX 3N1EeKTponpmnBoaOB

4.2 TemaTuka KypcoBon paboTbl (npoekTa): 1.OnekTponpuBo CETOYHOM YacTn GymaroenaTenbHON MaLLWHBI.

2.2OneKkTponprBo4 NPeccoBor Yactu bymarogenatesnibHoONn MaluvHbI.
3.0nekTponpumBoa CyLUUNbHOM YacTu BymarogenatenibHONn MalluvHbI.
4.2nekTponpueog kanaHgpa 6ymarogenaTenbHOM MaLUWHBI.
5.3nekTponpuBog Hakata bymarogenarenbHOM MalluvHbI.
6.0OneKkTponpMBO4 OCEBOro packarta cynepkanaHgpa.
7.2neKkTponpuBoa Hakata npoaosSibHO-pe3aTeNbHOIO CTaHKa.
8.3nekTponpuBog packata NpoaoSibHO-pe3aTenbHOro CTaHka.
9.3nekTponpuBog MexaHu3ma BEpPTUKaNbHOIO NepeMelleHns rpy3a MOCTOBOro KpaHa.
10.9nekTponpmBog nNepemMeLLeHnsa 6ankm MOCTOBOro KpaHa.
11.3nekTponpuBog nNepemeLLeHnsi MopTanbHOro KpaHa.
12.3nekTponpuBog Naccaxupckoro nuara.

13. QnekTponpuBoA rMaBHOIrO ABMXKEHUSI TOKAPHOrO CTaHKa.
14.OnekTponpMBOg CETEBOrO Hacoca.

15.0nekTponpmBog NUTaTENbLHOrO Hacoca.

16.0OnekTponprBoa BO34YXOOYBKM.

17. AnekTponpmuBoL LIMKIIMYECKOro KOHBEEepa.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBNEHNI0 pe3ynbTaToOB KypCOBOW paboThl (NpoekTa):

I'IpoeKT BbIMNOJTHAETCA B COOTBETCTBMM C uHAuMBMOYyalbHbIM 3adaHnem, C WUCnosib3oBaHMEM peKOMeH,D,yeMOVI

nuTepaTtypsbl.

B KypcoBoM NpoekTe AOMKHbI OblTb PAaCCMOTPEHbI BOMPOCHI, CBA3aHHbIE C COCTaBIIEHNEM TEXHUYECKOro 3afaHus,
BbIGOPOM TWMa arnekTponpuBoda, NPOU3BEAEeH PacyéT MOLLHOCTU drekTpoasuratensl, BblGOp OCHOBHOMO CWIOBOTO

0bopynoBaHus, CUHTE3 CUCTEMBI aBTOMATU3UPOBAHHOIO PEerynmpoBaHus.
PesynbTathl NpeactaBnawTcs B Buge otyeta, oobemom 15-20 cTp.

5. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLeHNBaHUSA OBYYEHUA

Kop komneTeHuum MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MokasblBaeT 3HAHMA B MOCTPOEHWM MPUHLMMUAMBHBIX — 3MEKTPUYECKUX  CXeM
anekTpuyeckoro o6opyaoBaHus.

K- [leMoHCTpUpyeT CcrnocoBGHOCTb UCMONb30BaTh  CreuuaniaupoBaHHbie  NporpaMmei
AnNsi NPOEKTUPOBaHMSA NPUHLUMMNMANbHBLIX CXEM 3MEKTPUYECKOro 060pyaoBaHUs.
MokasblBaeT BrageHMe COBPEMEHHbIMU  KOMMbIOTEPHLIMM  TEXHOMOTMSIMU  MpK
COCTaBMNEHUN [OKYMEHTaLMM, HEOBXOAMMbIX ANA MOHTaXa anekTpoo6opyaoBaHus.

MpaBunbHO  U3MaraeT  OCHOBHbIE  XapaKTepUCTUKM U napameTpbl
3MeKTponp1Boaa U METOAUKY UX 3KCMEPUMEHTANbHOIO ONpeaeneHus.
[eMoHCTpupyeT  CcrnocoBHOCTb  UCMOMb30BaTb  KOMMbIOTEPHbIE  TEXHOMOTMM U
MK-4 npuknagHble nporpaMmbl ans NCMNONb30BaHUS 3MEKTPOIHEPrETUYECKOTO
obopynoBaHus.
Wcnonb3yeT TeopeTMyeckne 3HaHWA [Ons NpoBedeHUsI 3KCMEPUMEHTOB C  Lenblo
onpefeneHns napameTpoB 060pyaOBaHMS.

5.2 Cucrtema n Kputepum oLeHUBaHUA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA
LWkana oueHnBaHus

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

BOMpPOCOB, cBmgeTtenbcTByollee

O6yvatowwmics naet NOMHbIN
. UcToYHMKaMmn. KayecTBO  MUCMOMHEHWs

“cyepnblBaloLWMA  OTBET, OEMOHCTpUpyeT

. anemMeHToB paboTbl cooTBeTcTBYeT
XOpOLUME 3HAHWA OCHOBHBLIX MOHATUAN 1

TpeboBaHWAM, cogepxaHue MOMHOCTbLI0
MPUHLMMOB NoCTpoeHns cuctem

5 (oTnn4HO) COOTBETCTBYET 3agaHuio. Mony4yeHHble
ynpasneHus anekTponpusoaamu

pesynbTaTbl MpeAcTaBneHbl Ha  OCHOBaHWK
MOCTOAHHOTO M MEPEeMEHHOro  TOoKa,

n3yyeHust ] aHanusa nccneayemoro

AOOCTOMHCTBA U HEeOOCTaTKM TexX Ui UHbIX
CUcCTemMm, FJ'Iy6OKO€ NOHMMaHue npeagmeTa.

Tpebyemble CpoKu.

MonHoe w Pa3HOCTOPOHHEE pacCMOTpeHune

3HaAYMTENBHOM caMocToATenbHOM pabote ¢

anekTponpuBoda.  [aHbl  uMcueprnbiBatoLwme
BbIBOAbI U MOMHble OTBETHI Ha MOCTaBfIEHHbIE
Bonpockl. PaGota npeactaBneHa K 3awuTte B




4 (xopoLuo)

OOGyuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHMN OCHOBHbLIX MOHATUA W
NPUHLMNOB NOCTPOEHMS cuctem
ynpaBneHusi 3MneKTponpMBogamu, HO
AonycKaeT He3HayuTelbHble MOrpeLIHOCTU
npu oTBeTax Ha BOMpPOCHI
3K3aMeHaLNOHHOro buneTta 7]
[OMNOSTHUTENbHbIE BOMPOCHI
npenogasarens. MpucyTcTBYIOT
HebonblUne npobensbl B 3HaHUN
HEKOTOPbIX TEM.

PaboTta BbinonHeHa B HeobxoauMoM obbeme
npu OTCYTCTBMM OLINOOK, YTO CBMOETENbLCTBYET
0 camocTosTenbHOCTM  npu  pabote cC
NCTOYHUKaMM MHdopMaLuu. MonyyeHHble
pes3ynbTaTbl CBA3aHbl C 6a30BbIMWM MOHATUAMMU
B obnactu anektponpmeoda. [aHbl MOMHble
OTBETbl Ha MOCTaBMEHHbIE BOMPOCHI, HO UMET
MECTO  HEeCYLLeCTBEHHble  HapylleHus B
odopmneHun paboTel MM OaHbl  HeyeTkue
BbIBOAbI, nnm HapyLUeHbI CpOKM
npegocTaBneHns paboTbl K 3awuTe.

3 (yooBneTBOpUTENbHO)

Ob6yuvalowmincs  NeKUMOHHbIM  MaTepuan
ocBoun cnabo, Npu U3NOXEHUA OCHOBHBIX
MPUHLMNOB ynpaeneHus
aneKkTponpveogamMu gonyckaet 6onbluoe
KONNYECTBO oLnBOK, TpebyeTt
MOCTOSIHHBIX NMOACKA30K dK3amMeHaTopa

3agaHue BbINOMHEHO MOSTHOCTLIO, HO B paboTe
€CTb OTAeNnbHble  CYLWECTBEHHblE  OLUMOKY,
NMPUCYTCTBYIOT HETOYHOCTM B OTBeTax, nmbo
KayecTBO nNpedcTaBneHnss paboTbl  HU3KOe,
nnbo paboTa npeacTaBneHa ¢ ono3gaHnem.

2
(HeynoBneTBOPUTENBHO)

3HaYUTENbHYKO 4acCTb AOUCUUNIIUHDbI, He
MOXeT OTBETUTb Ha BOMPOCHI ©e3 nomoLn

JK3ameHaTopa, MfOXO OpWEHTUPYEeTCs B
BOMpOCax CBSA3@HHbIX C  yMpaBlieHUeM
3MNeKTPOnpMBOAAMM.

OTcyTtcTBME ofHoro unm HECKOMbKNX
obs3aTenbHbIX  3NEMEHTOB  3afdaHusi, nmbo
MHOrouncrneHHble rpybble owwnbku B paborTe,
nnbo rpybble HapyLLeHus npasun
0ohOpMIEeHNs WU CPOKOB  MpeAcTaBleHust
paboThbl. HecnocobHocTb OTBETUTH Ha
BOMnpockl 6e3 nomMoLm npenogasaTtens.

3ayTteHo

OO6yuvalowmiica nokasbiBaeT [OCTATOYHbIE
3HAHUS AUCLMMNINHDI:

Xopowo pasbupaeTca B Bugax U TMnax
3MNeKTPONpPUBOLOB, nosicHaeT nx
NPUHLUMMbI paboThl, XapaKTePUCTUKMH,
napameTpbl, JOCTOMHCTBA U HEOOCTaTKK;
MoxeT o060CHOBbIBaTb BbLIGOP OCHOBHbIX
CVNOBBIX 3MNEMEHTOB 3nekTponpuesoda B
COOTBETCTBUM c 3aja4amu,
BO3MnaraeMbimMu Ha 3NeKTponprBoA
TEXHOMOMMYeCcKnM npoueccom n
KOHCTpYKLMENn o6opyaoBaHuS;

MmeeT HaBbikm BbIOOpa CTPYKTYpbl U
pacyeTa napameTpoB perynsaTopoB

He 3a4teHo

Ob6yuvalowmiics He wuMeeT [OCTATOMHOrO
YPOBHSI 3HAHUS AWCLMMIINHBI, HE MOXET
copMynupoBaTb OCHOBHbIE MOHSTUA W
XapaKTepUCTUKN 3MNEKTPONPMBOAOB; MIOX0
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeeneHusix; Nroxo 3HaKOM C OCHOBHOW
nuTepaTtypoi; [onyckaeT npu OTBeTe Ha
3a4eTe CYLIEeCTBEHHble OWWOKM U He
MOXET  yCTpaHUTb WX [Jaxe  nof
PYKOBOZACTBOM npenoaaBaTernsi.

5.3 TunoBble KOHTPOJbHbIE 3a4aHuA n/vnu nHble MaTepuanbl, UCnosnb3yemMbie ONA OUEeHKN pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Kypc 4

Onpep,eneHVIe aBTOMAaTU3NPOBAHHOIO 3reKTponpuneoaa.

CprKTypHaﬂ CxXemMa CUITOBOro KaHana anekTponpmneoaa

CprKTypHaﬂ cxema aBTOMaTVI3I/IpOBaHHOIZ aneKTpomexaHquCKoﬁ CUCTEMBbI.

Knaccudukauns anekTponpuBogoB.

ypaBHeHme AOBWXEeHUA anekTponpueoaa npu nOCTOAHHOM ANMHaAMN4YE€CKOM MOMEHTE.

ypaBHeH ne OBumXXeHua anektponpueoaa.

ypaBHeHme ABWXEHUA aneKkTponpueoaa npu nameHawwemcda guHaMmm4eCckomM MOMeEHTe

MexaHunyeckne XapaKTepUCTmnKn anekTpoasun ratenen.

OO (N[O BD]|WIN|—~

MexaHunyeckne XapaKTepUCTUKN NCNONMHUTENTbHbIX MEXaHN3MOB.




10 T-obpasHas cxema 3ameLLeHNs aCMHXPOHHOTo Asuratens (AL).

11 -obpasHas cxeMa 3aMeLLeHnst acMHXpoHHOro apuratens (A).

12 PacuéT napameTpoB cxembl 3ameLleHnst hasbl ALl MO KaTanoXHbIM AaHHbIM.

13 Pac4éTt napameTpoB cxembl 3ameLLeHnst dasbl ALl No AaHHLIM CnpaBOYHMKa.

14 BbiBOO U aHann3 ypaBHEHMS MEXaHU4YeCKON xapaktepuctunkm AL,

15 BbiBOA M aHanu3 ypaBHEHUS 3NEKTPOMEXaHNYecKon xapaktepuctuku A,

16 Myck acnHxpoHHOro apuratensi ¢ gasHbiM potopom (Al ©P) B penenHo KOHTaKTOPHOM CXeme.

17 PerynupoBaHue ckopoctn Al ®P B penenHo KOHTaKTOPHON CXeMe.

18 Pesepc ALl PP B peneinHO KOHTAKTOPHOW CXeme Npu akTUBHOM MOMEHTE COMPOTUBIIEHNS.

19 Pesepc ALl PP B penenHo KOHTaKTOPHOM CXeme Npu peakTUBHOM MOMEHTE COMPOTUBMEHMS.

20 PerynupoBaHue ckopoctn ALl npu nUTaHMM OT perynmpyemMoro UCTOYHMKA.

21 TopMo3Hble pexumbl ALL.

22 3aKoHbl ONTUMAanbHOrO yNpaBneHns ckopocTbio ALL.

23 MexaHunyeckue xapakrepuctmkm Al ¢ MOMEHTOM COMNPOTUBIIEHNSA OT CUIT CYyXOro TPEHMS.

24 MexaHunyeckne xapaktepuctmkm ALl ¢ BEHTUNATOPHBIM MOMEHTOM COMNPOTUBIEHNS.

o5 MexaHnuyeckne xapakrepuctnku Al ¢ MOMEHTOM COMPOTMBMEHUS, 06pPaTHO NPOMOPLIMOHANBHO 3aBUCALLEM OT
CKOpPOCTH.

26 MexaHnueckue xapakrepuctuku Al ¢ MOMEHTOM CONPOTUBMNEHUS, NPSIMO NPOMNOPLIMOHANbLHO 3aBUCSLLEM OT
CKOPOCTMW.

27 CTpyKTypHble CXeMbl 3NEKTPONPUBOAOB MO CXeMe «npeobpasoBaTerb YacToTbl CO 3BEHOM MOCTOSHHOIO ToKa
1 MHBEPTOPOM HanpsbkeHusa — All»

28 MexaHnuyeckre xapakTepucTuKmn 3aNekTponprBoaa no cxeme «npeobpasoBaTterb YacToTbl CO 3BEHOM
NMOCTOSIHHOTO TOKa U MHBEPTOPOM HanpsikeHust — ALl» ¢ MOMEHTOM COMPOTUBIIEHUSI OT CUIT CYXOro TPEHUS

o9 MexaHun4yeckmne xapakTepucTUKIN 3NeKTPONpPMBOAa No CXxeMe «npeobpasoBaTterib YacTOThbl CO 3BEHOM
NMOCTOSIHHOIO TOKA Y MHBEPTOPOM HanpsbkeHus — Al» ¢ BEHTUNSITOPHBIM MOMEHTOM COMPOTUBMEHUS.

30 CTpyKTypHasi cxema arekTponpuBoga no cxeme «npeobpasoBaTernb YacToThbl C HEMOCPEACTBEHHOM CBA3bIO -
ALl».

31 XapakTepuCTUKN anekTponpmneoga no cxeme «npeobpasoBaTerb YacTOTbl C HENOCPEeACTBEHHOMW CBA3bIO -
All».

32 CxeMa aCMHXPOHHOrO BEHTUITLHOIO Kackaza.

33 OHepreTnyeckasa gnarpamma aCMHXPOHHOIO BEHTUINBHOIO Kackaaa.

34 OnekTponpueog ¢ ABUratenem ABONHOMO NUTaHUS.

35 YCcTaHOBMBLLASACS CKOPOCTb aneKTponpusoaa.

36 CTtaTtu4yeckasn yCTONYMBOCTb 3NEKTPONpMBOaaA.

37 MexaHunyeckue nepegatowime yCTponcTsea.

38 XapakTtepucTukn 1 BblIbop peaykTopa.

39 XapakTepucTukn 1 BbIGop CnnoBoro nonvcnacTra.

40 XapaKkTepuncTuKn 1 BbIGOP CKOPOCTHOrO nonucnacTa.

41 XapakTepuUCTUKN peMEHHOM (KITMHOPEMEHHON) Nepeaym

42 XapakTepucTukn ynpyroro Bana.

43 MpvBeaeHe MOMEHTOB NMHepLMK (Macc) K ocu ABuraTens.

44 MpuBegeHne MOMEHTOB CONPOTUBIEHUS (CKI) K OCK ABuraTens.

45 BbiBOA M aHanu3 cTaTMYECcKoN 3NEKTPOMEXaHNYECKON XapaKTEPUCTMKN SMeKTpoaBMraTens NoCcTOSIHHOIO Toka
C HE3aBUCHMbIM BO3BYXXOEHMEM.

46 BbiBOA 1 aHanu3 ctaTyeckon MexaHU4eCcKoW XapakTepUCTUK AneKTpoaBuraTenst NOCTOSIHHOMO TOKa C
He3aBMCMMbIM BO3BYXOEeHUEM.

47 Pexxumbl paboTbl anekTpoasuratens NoCTOSAHHOIO ToKa C He3aBUCUMbIM BO30YXaeHneMm

48 MckycCTBEHHbBIE SNEKTPOMEXAaHUYECKNE U MEXAHWUYECKNE XapaKTEPUCTUKM aBUraTens NOCTOSHHOTO TOKa C
He3aBMCMMbIM BO30YXOEHUEM MPU BBEAEHUN B LieNb POTOPa AOMOMHUTENBHBIX CONPOTUBMNEHUA. VX aHanus.

49 MckycCTBEHHBIE 3NEKTPOMEXaHUYECKNE U MEXAHUYECKUE XapaKTEPUCTUKM ABUraTens NOCTOSIHHOIO ToKa C
He3aBUCMMbIM BO30YXaeHNeM npu ocnabneHum notoka Bo3dyxaeHus. Vx aHanma.

50 MckyccTBEHHbIE aneKkTpoMexaHU4eckne  MexaHm4eckue XxapakTepmucTukm asuratens NoCTOSHHOIo ToKa ¢
He3aBMCMMbIM BO30Y)XOEHUEM MPU N3MEHEHMUN HaNpsbkeHNs sikops. VIx aHanms

51 MocTpoeHne ecTeCTBEHHbIX 3ANIEKTPOMEXAHNYECKMX U MEXAHUYECKUX XapaKTEPUCTUK ABUraTenst NOCTOSIHHOIO
TOKa C nocrnefoBaTenbHbIM BO30YXaeHNeM. Vix aHanms.

52 lMocTpoeHne UCKYCCTBEHHBIX AMEKTPOMEXAHUYECKUX U MEXAHUYECKNX XapaKTEPUCTUK ABUraTens NOCTOAHHOIO
TOKa C nocrnegoBaTernbHbIM BO3GYXaeHNeM. VX aHanms.

53 MokasaTenu perynupoBaHusa CKOpPOCTHU.

54 Perynuposanue ckopoctu AINT HB BBegeHeM B Lienb SKOPS OONOMHUTENBHbLIX CONPOTUBIEHNN.




55 PerynupoBaHnue ckopoctu AT HB BBegeHneM B Lienb BO30YXAEeHNSI [ONOMHUTENbHBLIX CONPOTUBIEHUIA.

56 PerynupoBaHue ckopoctu ANT HB nameHeHnem Hanps)XeHUs AKOpHOW Lenu.

57 Pesepc [OMNT HB B penenHo-KOHTaKTOPHON CXeMe Npu akTUBHOW Harpyske.

58 Pesepc [MNT HB B penenHo-KOHTaKTOPHOW CXeMe Npu peakTUBHOW Harpyske.

59 PerynupoBanue ckopoctu AT NB BBegeHNEM OONONHUTENbHbBIX NOCNeaoBaTeNbHbIX CONPOTUBIIEHNIA.

60 PerynupoBanue ckopoctu [MNT MNB nameHeHNeM NUTaKoLLErO HanpsXKeHus.

61 Pesepc [T NB B penenHo-KOHTaKTOPHOW CXeMe NPW akTUBHOW Harpyske.

62 Pesepc [T NB B penenHo-KOHTAaKTOPHOW CXeMe Npwu peakTUBHOWN Harpys3ke.

63 CTpyKTypHas cxema arekTponpmBoaa Mo CXemMe «reHepaTop NnocTosiHHoro Toka — AMNT HB».

64 TOpPMO3HbIE peXMMbI SMEKTPONPMBOAA MO CXEME «reHepaTop NOCTosiHHOro Toka — AMNT HB».

65 PeBepc anekTponpusoga no cxeme «reHepaTop noctosiHHoro Toka — AN T HB».

66 [1Byx-30HHOE perynvpoBaHue 3MeKTponpmMBoga No cxeme «reHepaTop NocTtosiHHoro Toka — AMNT HB».

67 CTpYKTYpHblE CXEMbI 3NEKTPONPUBOAOB MO CXeMe «ynpasnsiemMbiin Boinpsmutens — OMNT HB».

68 XapaKkTepuCTUKM 3NEeKTPONPUBOAOB MO cxemMe «ynpasnaemblin Beinpamutens — AMNT HB».

69 lMnaBHbIM NYCK 3NeKTponpuBoAa Mo cxeme «ynpasnsembli BoinpamuTtens — AMNT HB».

70 OKCTpPEHHOE TOPMOXEHME 3MEKTPONPUBOAA MO CXEME «ynpaBnsiembli Boinpsamutens — AT HB».

71 PeBepc anekTponpusoaa no cxeme «ynpasnsemblii Boinpamutens — OMNT HB» npu aktTuBHOM Harpyske.

72 PeBepc anektponpusoaa no cxeme «ynpaensemMbli Boinpamutens — OMNT HB» npu peakTnBHON Harpyske.

73 [1ByX-30HHOE perynMpoBaHue anekTponpuBoaa no cxeme «ynpasngembiv BoinpamuTtens — AMNT HB».

74 CTpyKTypHas cxema anekTponpmBoa No CXeme «LLMPOTHO-UMNYNbCHbI MoaynaTop — AMNT HB».

75 XapaKTepuUCTUKM afIeKTPonpMBoda MO CXeMe «LLIMPOTHO-UMNYNbCHbIM MoaynaTop — AMNT HB»

76 Pexxum HenpepbIBHOrO Toka. Pexxmm npepbIBUCTOro Toka. Pexxum rpaHuyHOro Toka.

77 XapakTepucTukun anekTponpreoaa ¢ Asuratenem ABONHOIo NUTaHmsS.

78 OnNeKTponpuBOA C CUHXPOHHBLIM ABUraTenem.

79 OneKkTponpuBOA NO CXEME «TPAH3UCTOPHBIN KOMMYTaTOp — BEHTUNbHbLIV ABUraTterb C NOCTOSHHbIMU
MarHuTammy.

80 Pacuér MOLLIHOCTH anekTpoaBuratenen NpuBoA0B «MOKPOW YacTuy BymarogenarenbHon MallvHbl METOA0M
TArOBbIX YCUIUIA.

81 Pacuér MOLIJ,HOCETVI anekTpoasuraTenen NpMBOAOB «CyX0oW YacTuy bymarogenarenbHON MallMHbl METOAOM
TArOBbIX YCUINUNA.

82 lMocTpoeHune Harpy3ouHbIX AMarpamMmm NpMBOAOB OCEBbIX PACKaTOB.

83 PacyéT moLiHOCTM 1 BbIDOP ABUraTens NpMBOAOB OCEBbLIX PackaToB.

84 lMocTpoeHune Harpy3ouHbIX AMarpamm NpMBOAOB OCEBbIX HAKATOB.

85 Pac4yéT moLuHOCTM 1 BbIGOp ABUraTensa NpMBOAOB OCEBbLIX HAKaToB.

86 [MocTpoeHune Harpy3ouHbIX AMarpamm nNpuMBoAa nepudepmnyeckoro HakaTa NPoAObHO-pe3aTenbHOro CTaHka.

87 Pac4yéT moLuHOCTM 1 BbIOOp ABUraTens npueoaa nepudeprnyeckoro HakaTa npoaosibHO-pe3aTenbHOro CTaHka.

88 MocTpoeHne Harpy3o4HbIX gMarpaMmm NpuBOAOB nudTa.

89 Pac4yéT moLHOCTM 1 BbIDOp ABUraTens npmeoga nudrTa.

90 lMocTpoeHune Harpy3o4HbIX AMarpamMmm NpyMBOAa BEPTMKANbHOIO NepemMeLleHmns rpy3a MOCTOBOMO KpaHa.

91 Pacuét moLHoCTY 1 BbIGOp ABUraTens npuBoga BEPTUKANbHOIO NEPEMELLLEHUS rPy3a MOCTOBOIO KpaHa.

92 PacuyéT MoLLHOCTM 1 BbIOOP aneKkTpoaBuraTenei nepemeLLeHmns 6ankm MocToBOro kpaHa.

93 PacuéT moLHOCTY 1 BbIOOpP anekTpoaBuratenei nepeMeLLeHns NopTanbHOro KpaHa.

94 Mpouecc HarpeBa n oxnaxaneHus gsuratens.

95 MoHATne o pexnumax paboTbl npueoaa — S1, S2, S3 ... lNoHATUE 0 NPOAOMKUTENBHOCTM BKMNtoveHus — NB.

96 Cnocobbl npoBepkn ABUratens Ha Harpes.

97 BHepreTnyeckne nokasaTenu anekTponpueoaa.

98 OHeprocbepexeHne cpeacTtsamm anekTponpmeoaa.




5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)

1 JonuwunTe paBeHCTBO:

MOMEHT ABUraTenst MMHYC MOMEHT COMPOTMBIEHUS MEXaHU3Ma PaBHo.........

2 YKaxuTe 3aBUCUMOCTb aKTVBHOMO MOMEHTa COMPOTUBIIEHNS OT HanpaBneHUs U BENUYUHBI CKOPOCTMU.

3 Kakue mexaHu3mMbl 06nagaloT BEHTUNATOPHbIM MOMEHTOM COMPOTUBAEHUSA?

4 Kakne mexaHusaMbl 06ragatdT MOMEHTOM COMPOTUBMAEHUS, 0BpaTHO MPOMOPLUOHANBHO 3aBUCSLLEM OT
ckopocTn?

5 YKaxuTe OTnMyMe akTVBHOMO MOMEHTa COMPOTUBIIEHWS OT MOMEHTa COMPOTUMBIIEHUS OT CWUM CYXOro
TpeHus.

6 UeMm oTnuyaeTcss MOMEHT TPOraHus MexaHm3ma OT MYCKOBOro MOMeEHTa ABuraTtens

7 [Ba umnuHgpa vmelT OAMHAKOBblE pa3Mepbl, HO BbIMOMIHEHbI U3 MaTepuarnoB C pasfUYHON yaerbHON
nNNoTHOCTLI. Kakon us Hux 6ygeT obnagatb 60nbLIMM MOMEHTOM UHEPLUN?

8 B kakunx cnyyasix anekTponpuBog neperaéT B pexum npoTUBOBKITOYEHUA?

9 B kakux cnydasx anekTponpuBoA NeperaéT B pexrM TOPMOXEHUS C pekynepaLlmen SHeprum B ceTb?

10 Kak n3mMeHuTCs XKeCTKOCTb MexaHundeckon xapaktepuctuku OMNT HB npu BkNtoveHMM B Lenb AKOps
[06aBOYHOro CONPOTUBIEHNSA?

11 Kak n3MeHuTCst KeCcTKoCTb MexaHudeckon xapaktepuctvku OMT HB npu BknoyeHun B Lenb 0OMOTKM
BO30YaeHns1 LOOaBOYHOrO COMPOTUBIIEHUNA?

12 Kak M3MeHUTCA XeCTKOCTb MexaHuveckonm xapaktepuctuku OMNT HB npu ymeHbLUEHWM HanpsikeHus
uenun akopa’?

13 Kak nM3MeHUTCA XeCTKOCTb MexaHudeckon xapaktepuctuku AT HB npu ymeHbLleHWUM HanpskeHus
nuTaHus o6MoTkM BO3OYXOeHNs?

14 Kakor BenuuuMHbl HYXXHO BKNMIOYMTb [OOMNOMHUTENBHbIA PEe3nCcTop, €Cnn HeobXxoaumMo OrpaHuMunTb
nyckoBou Tok AMNT HB Ha ypoeHe 10 A? HanpshkeHue nutanus sikopsa 100 B, conpoTtusnenne sikopa r_si= 0,1 Om.

15 Yemy paBHO cpegHee 3HadyeHMe  BbIXOAHOMO  HanpsbkeHust  TpexdasHoro  TMPUCTOPHOro

npeobpasoBaTtensa npu yrne ynpaeneHus paBHOM Hyno? [encrtsywoliee 3HadeHue has3HOoro HanpskeHus nutadHusa 220
B, cnnoBas YacTb BbINPSMUTENS BbIMNONIHEHA NO cxeMe JlapuoHoBa.

16 B uenu sakopsa OMT B oTcyTCTBYIOT LWYHTMPYIOLWIME W NOCHedoBaTenbHO BKITHOYEHHbIE PE3UCTOPbI.
Mpu kakmx ycnosusix asuratens 6yaet paboTatb B TOPMO3HOM peXvMe C pekynepauuven aHeprum B ceTb.

17 Kak BnusieT BBeeHNe OONOMHUTENBHOMO nocrneaoBaTenbHoOro pesucropa Ha ckopocte AMT MMB.

CemecTp Ne7 (ak3ameH)

1 K yemy npmBen€t BkNtoYeHne B Lenb potopa AL PP nob6aBo4HOro ConpoTMBIEHNS.

2 Kak M3MeHMTCA KPUTUYECKUN MOMEHT acUHXPOHHOro ABWratens npu yMeHbLUEHUUM HanpskeHus
nuTatowen cetn Ha 10%.

3 MosicHnte Lenecoobpa3HOCTb BbINOMNHEHUss pekomeHdauun M.I.KocTeHko npu perynupoBaHuu
ckopoctun AL.

4 Kak n3amMeHUTb CKOPOCTb BpaLLEHUSs CUHXPOHHOMO ABUraTensi.

5 Heobxoanm nu gaTymk NoroXeHus potopa B BEHTUITbHOM NpuBoAe?

6 YT0 03Ha4yaeT obo3HavyeHne S1 Ha Wunbauke apuratensa?

7 Yrto o3HavaeT ob6o3HaueHue MNB = 15% Ha wunbavke gsuratensa?

8 B kakom pexume paboTaeT gpuratenb MexaHu3mMa BepTUKaNbHOro nepemMeLLeHust rpy3a MOCTOBOIO
KpaHa npu onyckaHum rpysa?

9 Kak Hanbonee LenecoobpasHo MCMomnb3oBaTh IHEPTUIO TOPMOXKEHUSA NPWU ONyCKaHUW rpysa?

10 Mpn Kakom kKO3hPULMEHTE MNONE3HOMO AENCTBMS MEeXaHu3Ma BepTMKaNbHOrMo MnepemMeLleHus rpysa
MOMEHT ABuratens npu nogbeéme rpysa 6yaet paBHbIM TOPMO3HOMY MOMEHTY.

11 B kakom cnydae B 3neKkTponpuBOAE MexaHW3Ma BepTMKanbHOro nepemMelleHust rpysa Heobxoaumo
UCMNonb30BaTb MEXaHNYeCKUin TOPMO3.

12 C kakou uenbio B anekTponpueoie Nudta UCNonb3yoT ABYX CKOPOCTHOM ABuraTens?

13 Kakas onums gormkHa GbiTe npegycmoTpeHa B npeobpasoBaTternie 4acToThbl, NpefHasHa4YeHHoro Ans
paboThl B aneKkTponpmBoge LeHTpobexHoro Hacoca?

14 Kak W3MeHUTCS MOMEHT HarpyskM naBuraTensi LEHTPOOEXHOM BO34yXOOYBKU MpPU  YMEHbLUEHUN
cKopocTn?

15 lMoyemy KpuUTMYECKMA MOMEHT aCWMHXPOHHOrO ABuratenst 0e3pegykTOpHOro npuBoga [MaBHOIO
ABWKEHWS TOKapHOro CTaHKa yMeHbLUIaeTCs Npu NoBbILLEHWUN YacToThbl NpeobpasoBatensa?

16

17 Kak ckaxeTcs Ha Harpyske QApuratener npegbigylien u nocnegywoowen cywunbHblx rpynn BAM
yBenuyeHne CKOpoCTU CpedHen CyLIMbHOW rpynnbl.

18 C kakow uenbto HeobxoanmMo nepepacnpefensaTe MOMEHTbI ABuratenen npusoga Hakata [MPC.

19 PacyéTHbIl  cymMapHbIi  MOMeHT pgpuratenei Hakata [IPC 100 H*m. KoadduumeHT

nepepacnpegeneHnss MomeHToB 3/7 B Havane uukra opMMpoBaHMs PYNOHOB M 7/3 B koHUe uukna. OpuMeHTUpyscb Ha
Kakov MOMeHT, cneayeT BbibupaTb ABUraTenb Hecyllero Bana?
20 BrnivseT nu mectononoxeHusi Tenexku MOCTOBOIO KpaHa Ha Harpysky npaBoro 1 Nnesoro Asurarenen



5.4 MeTogn4yeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn
3a0/KeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

. B03MOXHOCTb MONb30BaTLCA CNPABOYHLIMK TabnMuamu, CpaBoOYHUKaMU MO 3MEKTPONPUBOAY;
. Bpemsa Ha nogrotoBky otBeTa 30 MUHYT;
. Bpemsi Ha 3awumTy KypcoBoro npoekta 15 MuH.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnaeue | WspaTtenscTtBo | o4 nsgaHua | Ccebinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
MeLuepskos, B. H. OnekTpuyeckui npueoa. INMuneuk: Nuneuknn http://www.iprbooksh
Y4, OHepreTnka rocyapCTBEHHbIN 2019 0p.ru/99157.html
anekTponpueoaa TEXHUYECKUN
yHuBepcuteT, 36C ACB
MeLuepskos, B. H. OnekTpuyeckui npueoa. Jlnneuk, Caparos: http://www.iprbooksh
OnekTpu4ecknin npueog, Tuneuxmn op.ru/85994 .html
NOCTOSAHHOTO TOKa rocy,qapCTBeHl-ibM 2019
TEXHUYECKUI
YHUBEPCUTET,
MpodobpasoBaHme
MyKOHWH, A. K., | QnekTpnyecknin npueoa BopoHex: BopoHexckui http://www.iprbooksh
PomaHos, A. B., rocyapCTBEHHbIN 2019 op.ru/93347.html
Tpy6eukon, B. A. TEXHUYECKUN
yHuBepcuteT, 36C ACB
Kongaes, A. U. OneKTpu4ecknin NpnBog, Craspononb: Cesepo- http://www.iprbooksh
KaBkasckui op.ru/66135.html
o 2016
deaepanbHbIi
yHMBEpCUTET
6.1.2 lononHuTenbHaa y4yebHaa nutepartypa
YconbLes, A. A. OneKTpu4ecknin NpneBog, CankT-NeTepbypr: 2012 http://www.iprbooksh
YHusepcutet UTMO op.ru/65386.html

6.2 MNepe4yeHb NpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTeyHasa cuctema IPRbooks [OnekTtpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru

FOCT bBasa craHgapToB. OOWepoccuMickMn KnaccudukaTop CTaHAApTOB. ONEKTPOTEXHWMKA. [ONEeKTPOHHbIN
pecypc]. URL: https://engenegr.ru/oks/elektrotehnika

6.3 MNepeyveHb NNLEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKON 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUCUUNnIIMHe




AyouTopusi OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A

ayauTopus

CneuvanuaupoBaHHas mebenb, Jocka
YyebHana ayguTtopus

JlTabopaTopHbIX CTEHA MO UCCIe[0BaHMI0 31EKTPONPUBOAOB MNOCTOSIHHOIO U NEPEMEHHOTO TOKa
A-105




