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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pucuunnuubl: CdopmmpoBaTe KOMMNETeHUMM obydatoweroca B 06nacTu  3NeKTPOTEXHWKU U
SNEKTPOHUKM ONsi  YCMELWHOro W3y4YeHUs UMW  MNocregywmnx npodeccunoHanbHbiX  AUCUUMNINH, CBSI3aHHbIX C
NPOMBbILLIIEHHOW TEMSO3HEPreTUKON.

1.2 3apauv AUCUUNNUHGI:

* PaccMOTpeTb OCHOBHblE METOAbl aHanu3a U pacyeTa SMeKTPUYECKUX U MarHUTHbIX uenen, 6asoBble 31EMEHThI
N CXEeMbl MPOMbILLSIEHHON 3NEKTPOHUKM.

* PackpbiTb MpUHUMNBI paboTbl TpaHCOPMATOPOB, 3SMNEKTPUYECKUX MaLUMH, OCODEHHOCTM UuX pabounx u
MYCKOBbIX XapaKTEPUCTUK, a Takke NpUHUUN paboTbl N XapakTePUCTUKN TUMOBBLIX SMEKTPOHHBIX CXEM

* [lpogeMoHCTpupoBaTb OCODEHHOCTU pPaboTbl SMEKTPUYECKUX OBUraTenen Ans npaBuiibHOW 3KCMnyaTaumu
3NEKTPOTEXHNYECKNX U INEKTPOHHBIX YCTPOMUCTB, CBA3AHHbLIX C NPOMbILLNIEHHON TENNO3HEPreTUKOMN.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpeaBapuTensHas NoAroToBka npegnonaraeT co3gaHne OCHOBbI AN POPMMPOBAHUSA KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;

dusuka

MaTtemaTuka

2 KOMNETEHLUWN OBYYAIOLWEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OrlK-6 : CnocobeH npoBOAUTb U3MEPEeHNA INEeKTPNHEeCKUX N HeANMeKTpUuieCKUx BesiIM4nH Ha ob6beKkTax
TenNoO3HepPreTukn u TenynnoTexHnKu

3HaTtb: OCHOBbl TEOPUM BMEKTPUYECKUX Lierneil NnepemMeHHOro W MOCTOSIHHOMO ToKa, TpexdasHble Lenu; nepexoaHbie
MPOLIECChbl B IMEKTPUYECKUX LIEMNsAX; SMeKTPUYeckMe MallulHbl, OCHOBbl 3MEKTPOMNpUBOLa W SMEeKTPOCHAGKEeHUsl, OCHOBbI
3NEeKTPOHWUKM U UMMNYIIbCHBLIX YCTPOWCTB.

Ymetb: BbI6V|paTb cpeactBa naMepeHusa, npoBoanTb U3IMEpPEHUA ANEKTPU4EeCKUX BeJiM4nMH B COOTBETCTBUN C METOOUKOMN,
O6pa6aTbIBaTb pe3ynbTartbl N3MEpPEHNI 1 OLEHMBaATb MX MOrPELUHOCTb

BnapeTtb: HaBbikamu nposegeHuna M3MepeHVII7I ANEeKTpn4ecKkmnx BermiM4nH Ha obbekTax Tenno3HepreTukn n TennoTexHnkn




3 COOAEPXAHUE OANCLUMITIUHbI

HaumeHoBaHve 1 cofepxaHue pasfenos, TeM v
y4eOHbIX 3aHSATWIA

CemecTtp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlek.
(4achbl)

Mp.
(vacnl)

J1ab.
(yacnl)

CcpP
(vacht)

Pasgen 1. OnekTpuyeckme Lenn NnoCTosIHHOMO Toka

Tema 1. OnekTpudeckas Lenb N €€ 3rIEMEHTHI.

OnemeHTbl anekTpuyeckon uenn. Cxembl 3aMeLleHUs.
Nctoynnkn SOC ©M WUCTOYHMKM ToKa. Tonomnornyeckue
MOHATUS  Teopun anekTpuyecknx uenen. OCHOBHble
3aKoHbl. BanaHc moLHoCcTEN

Tema 2. PacyeT anekTpuyeckmx Lenem.

MeTon npeobpasoBaHusi anekTpudeckux Lenen. Pacyet
uenen no 3akoHam Kupxroda. MeToa  y3nosbix
noteHumanoB. MeTo KOHTYpHbIX TOKOB. MeToz y3noBbix
noTeHUManos.

Tema 3. HennHeHble Lenn NOCTOSIHHOIO ToKa.
HenuHeHble  anemMeHTbl U UX  XapaKTepUCTUKW.
Cratnueckoe w©n anddepeHumnansHoe CONPOTUBIEHUSA
HenvHenHoro anemeHTa. MeTogbl aHanmM3a W pacuveTta
HENMUHENHbIX Lienen.

Pasgen 2. Onektpuyeckue Lienu nepemMeHHoro Toka.

Tema 4. OcoBeHHOCTU 3MeKTPOMarHUTHbIX MPOLEecCoB B
uensx nepeMeHHoro Toka.

OcCHOBHble NOHATUSA. OnemeHTbl uUenn. W3obpaxeHune
CYHycouganbHbIX BENMYMH KOMIIEKCHBIMU YMCNamMu U
BEKTOpaMM B KOMMJIEKCHOM MrockocTu. CuHycomaanbHbIn
Tok B R; L; C. 3akoH pgna [OencTBylowmnX 3HAYEHUN
Hanps>KeHUs, Toka U B KOMMMEKCHON dhopme. BekTopHble
anarpaMmmei.

Tema 5. AHanus u pac4yeT Lenen cMHyconaansHoro Toka.
MowHOCTM B Uenu CUHycoMAanbHOrO Toka. 3akoHbl
Kupxrodga. PacueT HepasBETBIEHHbIX W pa3BeTBMEHHbIX
Lenen.

Tema 6. Pe3oHaHC B aneKkTpuyecknx uensx.

Pe3soHaHCc HanpshkeHuin. YcnoBuss pesoHaHca. Pacuet
TOKOB, HanNpsXKeHUN, MOLLIHOCTEMN. "padnueckne
3aBMCUMOCTU. Pe3oHaHC TOKOB. YCNOBME pPe30HaHCca,
pac4eT, rpadmyeckne 3aBUCUMOCTH.

0,5

0,5




Tema 7. CUMMETPUYHBIV peXMM TpexdasHow Lienu.
Cnocobbl coeauHeHnst a3 WMCTOYHMKA W MNPUEMHMKA.
dasHble N NVHEeNHble HanpskeHns W Toku. Pacuyet
CUMMETPUYHON Lenn npu COEAUHEHUUN MNPUEMHUKOB
3B€3[101 1 TPEeYronbHWKOM. BekTopHble guarpaMmmbl.

Tema 8. HecMMeTpuyHbIN pexnm TpexdasHom Lenu.
HecummeTpuyHaa  TpexdpasHas uUenb  COeAnHeHHasd
3Be3gon 6e3 HeuTpanbHOro MpoBoda U C HenTparbHbIM
npoBogoM. PacyeT, BeKTOpHble Anarpammbl. ABapuinHble
pPEeXUMBI.

HecummeTpuuHaa  TpexdpasHaa uenb, COeAMHEHHasd
TpeyronbHUKOM. PacyeT, BEKTOPHbIE AuarpaMmmbl.

Pazgen 3. MarHuTHble uenu. TpaHcdopmatopbl

Tema 9. MarHuTHble Uenu ¢ NOCTOSHHOW U NepeMeEHHOM
MAcC.

MarHuTHble  uenuM  MOCTOAHHOroO  noToka. CBOWCTB
deppomMarHuTHbIX ~ mMatepuanoB.  MarHuTHele — Uenu
nepemeHHoro notoka. OCOBGEHHOCTU 3NEeKTPOMAarHUTHBIX
npoueccoB. MoLHOCTb NOTEPb B MAarHNTOMNPOBOAE.

Tema 10. TpaHcopmaTopsl.

YCTPOMCTBO W NpuvHUMN  AencTBus  oaHOGa3Horo
TpaHccopmaTopa npu Harpyske. YpaBHeHus
TpaHcopmaTopa, cxema 3aMeLLeHus. CsoWctBo
CaMOperynMpoBaHuns TOKa nepBUYHOMN 0BMOTKM.
BHewHsin  xapaktepuctuka TpaHcdopmaTtopa. OnbIThl
XOMOCTOr0 X04a M KOPOTKOTO 3aMblkaHus. YpaBHEHUS,
CXeMbl 3ameLLeHus, BEKTOPHbIE anarpaMmmbl.
OcobeHHoCcTM TpexdasHbiX TpaHCHOPMaTOPOB.

Pasnen 4. Onektpuyeckme MallnHbI

Tema 11. TpexcasHble aCMHXPOHHbIE ABUraTenu.
Yctponcteo  u npuHuMn  gencteusa.  CKomnbxXeHue.
Csoncteo camoperynmpoBaHus 3NeKTPOMarHUTHOro
Bpawatowero momeHTta. OC u ToKkM cTatopa u poTopa.
MexaHnyeckue XapaKTepUCTUKN. Paboune
XapakTtepuctukn. Tlyck B XO4 aCUMHXPOHHOrO ABWUraTens.
PerynupoBaHne 4acTtoTbl BpalleHuss poTtopa. [loTepu
MoLlHocTun 1 KIm.

6
6
0,5 4
0,5 14
0,5 13




Tema 12. OnekTpuyeckne MallnHbl MOCTOSIHHOIO TOKa.
MpuHUMN gencTBus  reHepaTopa MNOCTOSIHHOMO — ToKa.
Cnocobbl  BO30yxaeHUsA. XapakTepuCTUKM reHepaTtopa.
YcTponcteo 7] NPUHLMN nencTens asuratens
NMOCTOSIHHOIO TOKa C He3aBUCKMMbIM BO3byxaeHuem. [yck
asuratens B xof. YacTtota BpalleHWst SKkopsi U CnocoObl
ee  perynupoBaHusi.  MexaHuyeckne un  pabouve
XapaKTepUCTUKN. Motepn MOLLIHOCTH " Krm.
OcobeHHoCTM  pgBuratene Cc  napanfenbHbiM U
nocrnegoBaTefibHbIM BO30YXXAEHMEM.

JlTabopaTopHasa pabota Nel: VccnemoBaHume reHepartopa
MOCTOSIHHOIO TOKa C HE3aBMCMMbIM BO36Y>XOEHMEM.
JlTabopaTtopHaa pabota Ne2: MVccnepoBanue psuratens
NMOCTOSIHHOIO TOK C HE3aBUCUMMbIM BO30Y>XAEHMEM.

Tema 13. CUHXPOHHbIE MALUMNHBbI.

O6nactn npuMeHeHusl. YCTPOWCTBO M NPUHLMN OEACTBUSA
CVMHXPOHHOIO TpexdasHoro pgsuratens. [lyck B xopf
asuratens. OCHOBHbIE XapaKTEPUCTUKN.

10

Pasgen 5. OnemMeHTbl 3neKTPOHWKN

0,5

10

Tema 14. MNonynpoBoaHMKOBbLIE NPUBOPHI.
OneKTponpoBOAHOCTb MNONynpoBoAHMKoB. CBoMCTBa p-n
nepexopa. MonynpoBoAHMKOBbIE avopapl.
XapakTepucTUkm " napameTpbl. BunonsapHsbl
TpaH3ucTopbl. [lonesble  TpaH3UCTOPbLI.  YCTPOWCTBO,
OCHOBHbIE XapakTEPUCTMKM U napameTpbl. TUPUCTOPBbI.
OnNTO3NEKTPOHHbIE npubopsl. WHTerpanbHblie
MUKPOCXEMBbI.

Tema 15. Yennutenn — 6a3oBble 3M1EMEHThI 3NTEKTPOHHbIX
CXeM.

Knaccudukauwms, OCHOBHbIE napameTpbl "
xapaktepuctukm  ycunutenen. O6patHaa cBA3b B
ycunuTtenax. Ycunutenu Ha OunonsdpHbiX U MOMeBbIX
TpaH3ucTopax. OnepaunoHHble YCUnUMTENU U JIMHEWHbIe
CXeMbl Ha UX OCHOBE.

Tema 16. VICTOYHMK BTOPUYHOIO  3NEKTPONUTaHUA
3NEKTPOHHbIX YCTPONCTB.

Ctpyktypa ucTovHMKa nutaHusa.  OpgHodasHble 1
TpexdpasHble BbiNpaMuTenu. Crnaxusarowme GOUNBLTPBLI.
BHewHne XapaKkTepUCTUKN BbINpAMUTENEN.
Ynpaensiemble BbINPAMUTENN.

JTabopaTopHas paboTta Ne3: WccnenosaHne
BbINpAMUTENEN 04HOGAa3HOr0 NEPEMEHHOIO TOKa.
JlabopaTopHas paboTta Ne4: WccnepoBaHue
YMpaBrsiemMoro BbINPSAMUTENS HA TUPUCTOPaX.

12

UTtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTauum 1 npoMexyTovHas atrectaums (Ok3ameH)

123

2,5

6.5

Bcero koHTakTHasa pab6orta u CP no gucumnnuHe

14,5

129,56




4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenun oueHNBaHUA OBYYEHUA

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

OrK-6

TOKa,npoueccbl npoTekawLwmne B HUX.

q3VI3VI‘-IeCVIKX BEJTMYUH.

XOpolO 3HaeT TEeopuIo SMEeKTPUYECKMX Lenen MOCTOAHHOTO W MepeMeHHOoro
Moka3biBaeT yMeHWe BblGOpaTe CPEACTBa W3MEPEHWS W NPOBOAUTL MW3MEpPEHWs!

[leMOHCTpVpYeT HaBbIKM NPOBEAEHVS U3MEPEHUIA ANEKTPUYECKUX BENTNYMH.

5.2 Cucrtema n Kputepum oLeHUBaHUA

Llikana oueHnBaHua

Kputepum oueHnBaHms cchopMnMpoBaHHOCTN KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

5 (oTnn4Ho)

O6yuvatomiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX  3aKOHOB 3MNEKTPOTEXHUKH,
CcBOOOOHO OpUEHTMPYETCA B  OCHOBHbIX
MOHATUAX, TEPMMHAX W OnNpeaeneHusix,
npu oTBETE AEMOHCTpMpYET CnocobHOCTb
BblOMpaTe onTMMmarbHble MeTodbl  Ans
aHanusa W pacdeTa  ANEeKTPUYECKMX
uenen; nokasbiBaeT OTMMYHbIE 3HAHWUS
npuHUMna paboThbl TUMNOBbIX
SMEKTPOTEXHUYECKUX M BNEKTPOHHbIX
YCTPOWCTB, MX XapaKkTepucTuK K obracten
X MPUMEHEHUS; YMEHUE MWCNONb30BaHMWS
6a30BbIX 3HaHWN B obnactn
3MEKTPOTEXHUKM ans nocnegyoLlen
npodeccroHarnbHoOM AesTenbHOCTHU.

4 (xopoLuo)

O6yyvarowminca nokasblBaeT [OCTaTOYHbIN
YpOBeHb 3HaHMA B 0OGNacTM TUMNOBbLIX

yCTpOWACTB 3MEKTPOTEXHUKM n
SMEKTPOHUKWN, OPUEHTUPYETCS B OCHOBHbIX
onpeaeneHnsx Z MOHATUSIX

paboTOCNOCOBHOCTM  3NEKTPOTEXHUYECKUX
YCTPOWCTB; [OmnyckaeT He3HauuTemnbHble
MOrpeLIHOCT! MpW OTBETax Ha BOMPOCHI

3 (YyAOoBNeTBOPUTENBLHO)

3K3amMeHaLWOHHOro ouneta 7]
JONOSTHUTENbHbIE BOMPOCHI
npenogaearens.

OO6yuvatomiica rnokasbiBaeT 3HaHusA

yyebHOro wmaTtepvana B MWHMManbHOM
obbeme, OTBET He MOMHbIA, OCHOBAHHbLIV
TONMbKO Ha NEeKUMOHHOM MaTepwuane, npu
MOHMMaHMM  Ha3HaA4YeHMs W MpUHUMNA
paboTbl OCHOBHbIX 3NIEKTPOTEXHUYECKMX W
3ANEKTPOHHbIX YCTPONCTB; gonyckaet
CYLLECTBEHHbIE OWMOKM UM npobenbl B
3HaHUAX no HECKOITbKUM Temaw,
JOrMyckaeT  CylleCTBEHHble owunbkn B
OTBETE Ha MOCTaBMNEHHLIN BOMPOC, HO
MOXET YCTPaHUTb WX Nog PYKOBOLCTBOM
npenogaearens.

2
(HeyooBneTBOpPUTESNBHO)

OOyuvalowmiics He WUMeeT [OCTaTOYMHOro
YPOBHS1  3HAHMS  AWUCLUMMAMHBI,  NJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W

onpeaeneHunsix; nokasbiBaeT
HecnocobHOCTb OTBETUTbL Ha BOMpockl 6e3
nomoLLu npenogasatens, He3HaHue

3Ha4YUTENBHOM 4Yactu npuHunnmuanbHO




BaXXHbIX 3nemMeHTOoB ANCUUNINHBI,
aonyckaet MHOIoYncCneHHble pr6ble
OLINBKMN. MonbiTka cnmcbiBaHu4,
ncnosib3oBaHne HepaspelleHHbIX
TEeXHUYECKNX yCTpOﬂCTB.

5.3 TunoBble KOHTPONbHbLIE 3aAaHUA U/UNN UHbIe MaTepuanbl, UCMONb3yeMble ANSA OLUEHKN pe3yfibTaToB
oby4eHus
5.3.1 TunoBbIe KOHTPONbHbLIE BOMPOCHI

Ne n/n dopMynupoBKM BONPOCOB

Kypc 2

Cxembl 3amelleHuns nctoyHnka 30C 1 MCToYHMKa ToKa

Tononornyeckne anemMeHTbl Lenu.

BanaHc moLHOCTEN B LIEeNU NOCTOSAHHOIO TOKA.

3akoH Oma ang yyactka uenu ¢ 3C.

3akoHbl Knpxrodha ans uenu nocTosiHHOro Toka.

PacueT anekTpudeckux Lenen no 3akoHam Knpxroda.

Pac4yeT uenen metogom KOHTYPHbIX TOKOB.

PacuyeT HENNHENHbIX SMNEKTPUYECKMX Lienen.

O[NP ]|WIN|—~

CI/IHyCOI/I,D,aI'IbeIe HanpaxXeHna N TOKM — OCHOBHbIE MNMOHATUA, ne|7|CTByro|.u,ee 3Ha4veHune.

—_
o

uenu.

—_
—_

—_
N

TOKOB M B KOMMJIEKCHOW hopMe, BEKTOpHAs anarpamma.

13 o
KoMnnekcHon hopmMe, BEKTOpHas anarpamma.

CwuHycounaanbHbIN TOK B eMKOCTU, 3akoH OMa aAnga AeCTBYIOWNX 3HAaYEHWI HanpshKeHUN, TOKOB U B

14 N
KoMMeKkcHoln hopMe, BEKTOPHas guarpamma

15 3akoHbl Kupxroda ansi uenu cvHycomngansHOro Toka.

16 MoLLHOCTK B Lienu cMHyconaanbHOro Toka.

7 WMHOYKTUBHOIO 3f1IEMEHTOB, TPEYrONMbHNK COMPOTUBIIEHNI, BEKTOPHAs Anarpamma.

18 3akoHbl Oma n Knpxroga B KomnnekcHom gopme AnA NOCNeA0BaTeNbHOM COEANHEHNA PE3MCTUBHOTO 1
€MKOCTHOTO 3f1IEMEHTOB, TPEYroSibHUK CONPOTUBIIEHNIA, BEKTOPHasA Anarpamma.

19 3akoHbl Oma 1 Knpxroda B komnnekcHon dhopme Ans nocrenoBatesibHOro COeANHEHNS PE3NCTUBHONO,

MHOYKTUBHOIO U €MKOCTHOIO 351eMEHTOB, TPEYroNbHUK COI'IpOTI/IBJ'IeHVII7I, BEKTOpHad AnarpamMmma.

20 Pe3oHaHC HanpsxeHui, ycnosme pesoHaHca, rpadouyeckme 3aBUCMMOCTU, BEKTOPHas AvarpaMmma.

3akoHbl Oma u Kupxrodpa B komnnekcHon hopMe Anst napannenbHOro CoOeaUHEHUS pe3UCTUBHOTO,

21 .
WHOYKTUBHOIO N €MKOCTHOIO 3rieMeHTOB, TPpeyrofibHUK NpoBOANMOCTEN, BEKTOPHbIE AnarpaMmmbl

22 | PesoHaHC TOKOB, yCroBue pe3oHaHca, rpaduyeckne 3aBMCMMOCTM, BEKTOPHas AvarpaMmma.

CuMMeTpUYHbIe TpexdasHble Lenu, coeanHeEHHbIe 3Be3[0W, pacYeTHbIE COOTHOLLEHMWS, BEKTOPHas

23
anarpamma.

24 CummeTpuyHble TpexdasHble Lenn, CoeanHeHHbIe TPEYrofibHUKOM, pacyeTHble COOTHOLLUEHUWS, BEKTOpHas
anarpamma.

o5 HecummeTpuyHblie TpexdasHbie Lenu, CoegmHeHHbIe 3BE340MN, POSib HENTPanNbHOro NPOBoAA, PacyeTHbIEe
COOTHOLLUEHUS, BEKTOPHbIE Anarpammel.

26 HecnmmMeTpuryHble TpexdasHble Lenun, COeAMHEHHbIE TPEYroNbHUKOM, pacyeTHble COOTHOLLEHUS, BEKTOPHbIE

anarpamMmmbl

27 OcHoBHbIE XapaKTEPUCTUKA MArHUTHOIO Mons.

28 MarHuTHble Leny NoCTOAHHOIO NMOTOKa.

o9 YCcTponcTeo ogHOGa3Horo TpaHcdopmaTopa, HasHavyeHne eppoMarHMTHOro MarHMTonpoBoada, Tunbl
MarHMTonposoaa.

30 MarHuTHble noTepu B oeppoMarHMTHOM MarHUTonpoBsoae.

OcobeHHocTn ANEeKTpoMarHMTHbIX npoueccosB B Lienn CMHycounaganbHOro Toka, naeann3npoBaHHbIE 3NTEMEHTbI

MpeacraBneHne crHyconaanbHbIX BENUYMH KOMMNEKCHbIMY YUCTIaMu U BEKTOPaMM B KOMMIEKCHOW NITOCKOCTU
CwvHycovaanbHbIi TOK B aKTUBHOM COMPOTUBNEHMU, 3akoH OMa Anst 4eNCTBYHOLWLMX 3HAYEHUA HAaNPsXKEHWN,

CuvHycouaanbHbI TOK B UHAYKTMBHOCTU, 3akoH Oma Ans AeNCTBYIOLLMX 3HAYEHWI HaNPSXeHWIN, TOKOB U B

3akoHbl Oma u Kupxrodpa B KomnnekcHorn popmMe Ans nocrefoBaTeNbHOr0 COeAUHEHUS PE3UCTUBHOIO U

31 MpuHUKMN gencTema TpaHcdopmaTopa B peXXmMMe XOrIoCTOro Xo4a, CXema 3aMeLLeHnsl, BEKTOpHas guarpamma.

32
npuBeaeHHoro TpaHcopMartopa, BeKTopHas anarpaMmmMa

33 YpasHeHne MIC TpaHcdopmaTopa, CBONCTBO CaMOpeEryfimpoBaHus

34 BHelHAs xapakTepucTunka TpaHccopmaTtopa.

Pexum TpaHcdopmaTopa npu Harpyske, ypaBHeHUs Ans 06MOToK TpaHcopmaTopa, CXema 3ameLleHus




35 OnbIT X0NOCTOro Xo4a TpaHcopmMaTopa, pacyeT NapaMeTpoB, CXema 3aMeLLEeHNs, BEKTOPHas anarpaMmma.

36 OnbIT KOPOTKOro 3aMblkaHUs TpaHchopmMaTopa, pacyeT NapaMeTpoB, CXeMa 3aMeELLEHNs, BEKTOPHas
Avnarpamma.

37 OcobeHHOCTK TpexdasHbIx TpaHCcHopMaTOpPOB.

38 Motepn mowHocTn n KN4 TpaHcdopmatopa

39 YCTPONCTBO U NPUHLMN SENCTBUS TpexdasHOro acMHXPOHHOIO ABuUraTensi.

40 OneKTpOMarHUTHbIM BpaLlaloLWmMii MOMEHT aCUHXPOHHOIO ABUraTensi, CBOMCTBO CaMOperynnmpoBaHus,
CKONbXEeHWe.

41 OMC 1 TokM cTaTopa 1 poTopa aCMHXPOHHOIO ABUraTens.

42 MexaHnueckne xapakTepucTUKU aCUHXPOHHOTO ABUraTens.

43 Paboune xapakTepuCTMKN aCUHXPOHHOIO ABUraTensi.

44 Motepn mowHocTh n KM acMHXpOHHOrO ABuraTensi.

45 YCTPONCTBO M NPUHLNMN AEACTBUS reHepaTopa NOCTOSIHHOMO TOKa C He3aBMCUMMbIM BO30yXxaeHne

46 XapakTepuCTMKN reHepaTopa NOCTOSIHHOTO TOKa C HE3aBMCUMbIM BO30OYKOEHMEM.

47 YCTPOWCTBO M NPUHLUMM OENCTBUS ABUraTensi MOCTOSIHHOIO TOKa C He3aBMCHMMbIM BO3BYXAeHMEM, CNoCcoObI
BO30Y>XOEHMS MaLUUHBI.

48 CBOWCTBO caMoperynupoBaHns ArNeKTPOMarHUTHOrO MOMEHTa B ABUraTensax NoCTOSAHHOrO Toka.

49 YacToTa BpalleHus akopsi ABuratens nocTOSAHHOro Toka 1 cnocobbl ee perynupoBaHus.

50 MexaHnuyeckne n perynmpoBOYHblEe XapaKTePUCTMKN ABUraTens NOCTOSHHOIO TOKa.

51 Paboune xapakTepmcTmku guraTens NoCToOSAHHOIo Toka.

52 OcobeHHOCTU aBUraTenemn NOCTOAHHOrO Toka C nocreaoBaTernbHbIM, NapannenbHbIM U CMeLLaHHbIM
BO30YyXaeHMeEM.

53 YCTPOWCTBO M NPUHLMM OENCTBUS Tpexda3HOro CUHXPOHHOIO ABUraTens, Nyck ABuraTensi, CBOMCTBO
CaMOoperynMpoBaHusi, yrnoBas XxapakTepucTmka.

54 BbinpsamMuTensHble CBOMCTBa p-n nepexoaa.

55 MonynpoBoAHMKOBbBIE NOAbI: OCHOBHBIE TUMbI, XapaKTEPUCTUKN U NapameTpbl.

56 BrnonsipHble TpaH3MCTOPbI: TUMbl, CXEMbI BKIOYEHUS, NPUHLMMA paboTbl TpaH3UCTOpa C OOLUM SMUTTEPOM.

57 TupUCTOpbI: YCTPONCTBO, OCHOBHbIE (h3UYECKME NPOLLECCHI, XapaKTEPUCTUKN.

58 Knaccudukaumsi, OCHOBHbIE XapakTePUCTUKN 1 MapaMeTpbl yCunuTenen.

59 OGpaTHasi CBsI3b B YCUNUTENSIX: BUAbI CBS3U, BNUSIHUE OTpULIaTENbHOM 0OpaTHON CBSI3N Ha XapaKTepPUCTUKA U
napameTpbl yCUNuTens.

60 YeunuTenb Ha GUNonspHOM TPaH3UCTOPE: Ha3HaAYeHNEe ANIEMEHTOB, PEXMM MO MOCTOSHHOMY TOKY, MPUHLIMN
ycuneHusa curHana.

61 OnepaunoHHbIV yeunuTenb: KpaTkoe onnucaHue 1 napameTpbl, NnepeaaToyHas XxapakTepucTuka.

62 Crnaxuatoime punbTpsbl.

63 MarHuTHble noTepu B (heppoOMarHUTHOM MarHMTonNpoBoae.

64 MpuHUKMN gencTema TpaHcdopmaTopa B pexmme XOroCToro XoAaa, CXxema 3aMeLLeHns, BEeKTOpHasa guarpamma.

65 Pexnm TpaHcdopmaTopa npu Harpyske, ypaBHeHMs st 06MOTOK TpaHcopmaTtopa, cxeMa 3ameLLeHMs
npuBeAeHHOro TpaHcopmartopa, BeKTopHas auarpamma.

66 PaBHeHne MOC TpaHcdopmaTopa, CBOMCTBO CaMOperynmpoBaHus.

67 BHelwHASA xapakTepucTmka TpaHcdopmaTopa.

68 OnbIT X0NOCTOro Xo4a TpaHcopmaTopa, pacHeT NnapaMeTpoB, CXema 3aMeLLeHNs, BEKTOPHas anarpamma.

69 OnbIT KOPOTKOro 3aMblkaHUsA TpaHcopmaTopa, pacyeT NapaMeTpoB, CXeMa 3aMeLLeHUs1, BEKTOpHas
avarpamma.

70 OcobeHHocTM TpexdasHbix TpaHcOpMaTopOB.

71 MoTepun mowwHocTn 1 KM tpaHcdhopmatopa.

72 YCTPONCTBO M NPUHLMN AEUCTBUA Tpexda3HOro aCUHXPOHHOIo ABuraTens.

73 OneKkTpoMarHUTHbI BpaLlaloLwmii MOMEHT aCUHXPOHHOIO ABUraTensi, CBOMCTBO CaMOperyniMpoBaHus,
CKOINBbXEHNE.

74 O[C v Tokn cTaTopa 1 poTopa aCMHXPOHHOIO ABUraTens.

75 MexaHunyeckne xapakTepucTUKN aCUHXPOHHOMO ABUraTensi.

76 Paboune xapakTepuCTUKN aCUHXPOHHOIO ABUraTens.

77 MoTtepun mowHocTh 1 KINO acMHXpOHHOro ABuraTens.

78 YCTPOWCTBO M NPUHLUMN AENCTBUS reHepaTopa NOCTOSIHHOMO TOKa C HE3aBUCUMbIM BO30YXXAEHUEM.

79 XapakTepucTuku reHepaTopa NOCTOSIHHOIO TOKa C He3aBUCUMMbIM BO3BYXAeHMeEM.

80 YCTPOWCTBO M NPUHLUMN AENCTBUS ABUraTeNsi MOCTOSIHHOMO ToKa C He3aBUCUMMbIM BO36GYXXAEHMEM, CNOCOObI
BO30Y>XOEHMS MaLUUHBI.

81 CBOWCTBO caMoperynMpoBaHnsi SNEKTPOMarHUTHOrO MOMEHTA B ABUraTensix NOCTOSIHHOIO TOKa.




82 YacToTa BpalLleHus Skopsi Buratens nocTOsiIHHOIO ToKa U Cnocobbl ee perynupoBaHus.

83 MexaHunyeckme u perynmpoBOYHbIE XapaKTEPUCTMKN ABUraTenNs MOCTOSHHOIO TOKa.

84 Pabouune xapakTepuCTuKM ABUratens MOCTOSTHHOIO ToKa.

85 OcobeHHOCTU ABUraTenemn NOCTOSAHHOMO TOKa C MocreoBaTerNbHbIM, NapannenbHbIM U CMELLAaHHbIM
BO30YXXOEHMEM.

86 YCTPONCTBO U NPUHUMN SENCTBUS Tpex(dasHOro CMHXPOHHOIO ABuUratens, Nyck ABuratens, CBOMCTBO
caMoperynMpoBaHus, yrnoBas XxapakTepucTumka.

87 BbinpamuTensHble CBOMCTBA p-N Nepexoaa.

88 MonynpoBoaHWKOBbIE ANOAbI: OCHOBHbIE TUMbl, XapakTepUCTUKN U NapameTpbl.

89 BrnonspHble TpaH3MCTOPbI: TUMbl, CXEMbI BKIOYEHUS, NPUHLMMN paboTkl TpaH3UCTOpa C OBLUM SMUTTEPOM.

90 TupucTopbl: YCTPONCTBO, OCHOBHbIE (P3MYECKME MPOLIECCHI, XapaKTEPUCTUKMN.

91 Knaccudumkaums, OCHOBHblE XapakTePUCTMKN U NapamMeTpbl yCunuTenen.

92 Ob6paTHasi CBSi3b B yCUNUTENSAX: BUAbI CBS3U, BNUSHUE OTpULIaTENbHONW 06paTHOM CBS3N Ha XapaKTepucTuKn 1
napameTpbl yCunurens.

93 YeunuTenb Ha BUNonsapHOM TPaH3UCTOPE: Ha3HAYeHNEe NTEMEHTOB, PEXUM MO MOCTOSTHHOMY TOKY, MPUHLIMN
yCUneHus curHana.

94 OnepauunoHHbIV yeUnuTenb: KpaTkoe OnncaHue 1 napameTpbl, NnepeaaToyHas XxapakTepucTuika.

95 OpHononyneprogHbie 1 ABYXNONyrnepuoaHbie BbINPAMUTENN.

96 CrnaxvsatoLime punbTpsbl.

97 YnpaBnsieMble BbINPSAMUTENMW.

98 OCHOBHbIE XapaKTEPUCTUKN MarHUTHOro nons.

99 MarHuTHble uenu NOCTOSAHHOro NoToKa.

100 YCcTponcTBo ogHogasHoro TpaHcgopmaTopa, HasHadeHe heppoOMarHMTHOrO MarHMTonpoBoaa, TUMbI
MarH1MTonpoBoAa.

101 MarHuTHble noTepu B oeppomMarHMTHOM MarHUTonpoBoae.

102 | MpuHuMn gencteusa TpaHcdopmMaTopa B peXMMe XO0NOCTOro Xo4a, Cxema 3aMeLLeHNs, BEKTOpHasa gnarpamma.

103 Pexxum TpaHccopmaTopa npu Harpyske, ypaBHeHMs Ansg 0OMOTOK TpaHcopmaTtopa, CXeMa 3aMeLLeHus]
npvBeAEHHOro TpaHcopmaTopa, BEKTOpHasi auarpaMmma

104 | YpaBHeHne MIOC TpaHcdopmaTopa, CBONCTBO CaMOpEeryfiMpoBaHus

105 | BHelHss xapakTepucTmka TpaHccopmaTtopa.

106 | OnbIT XONOCTOrO X04a TpaHcopmaTopa, pacyeT NapaMeTpoB, CXeMa 3aMELLEHNs, BEKTOPHas anarpaMmma.

107 OnbIT KOPOTKOrO 3aMblkaHWs TpaHcopmaTopa, pacyeT NapaMeTpoB, CXeMa 3aMeLLeHNs1, BEKTOpHas
Avarpamma.

108 | OcobeHHoCTU TpexdasHbiX TpaHCHOPMaTOPOB.

109 |MoTtepu mowHocTth 1 KIL tpaHccdopmaTtopa

110 | YCTPOWCTBO M NpUHUMN AENCTBMSA TPexdasHOro aCMHXPOHHOIO ABUraTens.

111 OneKTpoOMarHUTHbIM BpaLLaloLWmMili MOMEHT aCUHXPOHHOIO ABUraTensi, CBOMCTBO CamMOperynnmpoBaHus,
CKONbXeHWe.

112 | 30C v TokM cTaTOpa M PpOTOpPa aCUHXPOHHOIO ABUraTens.

113 | MexaHuyeckne xapakTepucT1ku aCUHXPOHHOMO ABUraTens.

114 | Paboune xapakTepuCTMKN aCUHXPOHHOIO ABUraTens.

115 | MoTtepu mowHocTh 1 K[ acMHXpOHHOro ABuUraTens.

116 | YCTPOWCTBO M NpUHUMN AENCTBMSA reHepaTopa NOCTOSTHHOMO ToKa C HE3aBMCUMbIM BO30YXaAeHneM

117 | XapakTepuCTMKN reHepaTopa NoCTOSIHHOMO ToKa C HE3aBMCUMbIM BO3DYXAEHMEM.

118 YCTPOWCTBO M NpUHLUMN A4ENCTBUS ABUraTenst MOCTOSIHHOIO ToKa C He3aBMCUMMbIM BO3BYXAeHMeM, Crnocobbl
BO30Y>XOEHMA MaLUUHBI.

119 | CBoWCTBO cCaMoperynupoBaHns areKTPOMarHUTHOrO MOMEHTa B ABUraTensax NoCTOSAHHOIO Toka.

120 |YacrtoTa BpalleHus sKops ABUraTenst NOCTOAHHOMO Toka U cnocobbl ee perynnupoBaHus.

121 MexaHnuyeckre n perynmpoBOYHble XapakTePUCTUKN ABUraTens NOCTOSHHOIO TOKa.

122 | Paboune xapakTepucTmku gBuraTens noCToSAHHOIo Toka.

123 OcobeHHOCTU aABuraTenemn NOCTOAHHOrO Toka C nocrieoBaTerbHbIM, NapannenbHbIM U CMeLLaHHbIM
BO30YyXaeHneM.

124 YCTPOWCTBO M NPUHLMM OENCTBUS Tpexda3HOro CUHXPOHHOIO ABUraTens, Nyck ABuraTensi, CBOMCTBO
CaMOoperynMpoBaHusl, YyrnoBas XapakTepucTumka.

125 |BbinpsmMuTensHble CBOMCTBa p-N nepexoaa.

126 |lMonynpoBOAHWKOBbLIE AMOAbI: OCHOBHbLIE TUMbI, XapakTepUCTUKN N NapameTpbl.

127 | bynonsipHble TPaH3UCTOPbI: TUMbI, CXEMbI BKITHOUYEHMWS, MPUHLIMN paboThbl TpaH3MCTOpa C O6LLMM SMUTTEPOM.

128 | TupmucTopbl: YCTPOMCTBO, OCHOBHbIE (hU3NYeCcKne NPoLLeCcChl, XapakTepUCTUKN.




129

Knaccudmkaumsi, OCHOBHbIE XapakTePUCTUKU U napamMeTpbl yCunutenen.

Ob6paTHasi CBA3b B yCUNUTENSX: BUAbI CBSA3U, BNVSIHUE OTPULLATENBHON 06paTHOWM CBSI3N Ha XapaKTePUCTUKA U

130 napameTpbl yCUnuTens.

131 YeunuTens Ha BUNonsapHOM TPaH3UCTOPE: Ha3HaYeHVe ANEMEHTOB, PEXMUM MO MOCTOSHHOMY TOKY, MPUHLIMN
yCcuUreHust curHana.

132 | OnepaumnoHHbIN yCUnuTerb: KpaTkoe onncaHue 1 napameTpbl, NepeaaToyHas xapakTepucTumka.

133 | OgHononynepuoaHbie 1 ABYXNONynepuoaHble BeINPAMUTENN.

134 | CrnaxuBarowme pmnbTpbl.

135 | YnpaBnsaembie BbinpAMUTENN

136 | OcHOBHbIE XapaKTEPUCTUKA MarHUTHOIO MOnsi.

137 |[MarHuTHble Lenn NOCTOAHHOIO NOTOKA.

138 YCTpONCTBO 04HOGa3HOro TpaHcgopmaTopa, HasHavyeHne heppoMarHMTHOro MarHMTonpoBoaa, Tunbl

MarHmtonpoBsoja.




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

BapwuaHT Ne1
1. Onpegenutb CONPOTUBAEHME flaMn HakanuBaHUSA NpuU yKasaHHbIX Ha HUX MolHocTax P1=100 Br,
P2 = 150 BT 1 HanpsxeHun U = 220 B.
1). R1 =484 Owm; R2 =124 Owm. 2). R1 =684 Om; R2 =324 Owm. 3). R1 =484 Om; R2 =324 Owm.
2. Yemy paBeH yron cagura a3 mexay Hanps>keHMeM M TOKOM B EMKOCTHOM 3fiemMeHTe?
1). 0. 2). 90° 3). -90°.
3. Uemy paBeH TOK B HyfieBOM NMpoOBOAE B CUMMETPUYHOM TpexdasHoW Lenu npu CoeguHEeHUM Harpyskm
B 3Be3ny?
1). HoMuHaneHOMy ToKy ofHou dasbl. 2). Hynto. 3). CyMMe HOMUHanNbHbBIX TOKOB ABYX (has.
4. CumMeTpuyHas Harpyska coeavHeHa TpeyroneHukom. Mpu namepeHnn gasHoro Toka amnepmeTp
nokasan 10 A. Yemy GyaeT paBeH TOK B NMMHENHOM npoBoae?
1).10 A. 2). 17,3 A. 3).14,14 A. 4). 20 A.
5. Kakve TpaHccopmaTopbl UCNOMNb3YTCA ANs MUTaHUS SMEKTPOSHEpPrnern ObITOBLIX NOTpeduTenen?
6.YacTtoTa BpalleHUs MarHUTHOro Nonsi acMHXpoHHoro asuratens n1 = 100006/muH. YacTtoTa
BpaLleHust potopa n2=95006/mMnH. OnpeaenuTb CKONbXeHne.
7. Kakoe conpoTuBneHne AOMKHbI UMETb: a) amnepmeTp; 6) BonbTMeTp
8. OnaceH nn ans YyenoBeka UCTOYHUK SNEKTPUYECKON 3HEPrnn, HanpshxeHnem 36 B?
BapwuaHT Ne 2
1. OKBMBanNeHTHOe CONPOTUBIIEHNE Lienun ¢ nocrneaoBaTerbHbIM coeauHeHnem peanctopoB R1=15 Om,
R2=10 Om, R3=12 Om, R4=6 Owm.
1) 10; 2) 43; 3) 11.
2. B uenu ¢ nocnegoBaTenbHO COeAUHEHHbIMU pe3ncTopom R 1 emkocTblo C onpeaenuTb peakTuBHoOe
ConpoTMBREHNE XC, ecnn BONbTMETP MoKasbiBaeT BxogHoe HanpshkeHne U=200 B, sattmeTp P = 640 BT,
amnepmeTp =4 A.
1). 20 Om. 2). 50 Om. 3). 40 Om. 4). 30 Owm.
3. Noyemy 06pbIB HENTPaNbLHOrO NPOBOAA YeTbIPEXNPOBOAHON TPEXdasHOW CUCTEMBI ABMSETCS
aBapUHBIM PEXUMOM?
1). Ha Bcex chasax npuemMHuKa SHeprum HanpsbkeHue nagaer.
2). Ha ogHux hasax NpuEMHMKa SHEPrMN HaMpsKeHNe yBenuMuMBaeTCH, Ha ApYyrmx ymeHbLluaeTca. 3).
Ha Bcex hasax npnémHuka aHeprum HanpsikeHne Bo3pacTaer.
4. CoOTHOLLEHMS, CcBA3bIBaOWMNE hasHble U NIMHENHbLIE TOKN B TPEX(A3HOW 3MEKTPUYECKON Lienu npu
coeanHeHNn 3Be300Mn.
1). Un=Ud, In=Icb 2). Un=\3Ud, In=V3lcp 3). Un=\3Udp, In=Icp 4). Un=Udp, In=V3Icp
5. lns npeo®pa3oBaHUs KakoW SHeprun npegHasHayeHbl aCMHXPOHHbIE ABUratenn?
6. [Npy NOCTOAHHOM HaMpsHXKeHUN NUTaHWS ABUraTens NOCTOSIHHOIO TOKa MapannenbHOro Bo30yXaeHuUs
MarHUTHbIA NOTOK BO3OYXXAEHNS yMeHbLuMncs. Kak nameHunace 4yactota BpalleHus?
7. Kakve Bupbl NOrpeLLHOCTEN MPUCYLLN SNEKTPOM3MEPUTESNBHBIM Npubopam?
8. Kakme yactn aneKkTpoTEXHUYECKMX YCTPOMUCTB 3a3eMsoTca?
BapuaHT Ne3
I. 1. OKkBUBaANEHTHOE COMPOTMBMEHME Lilenn ¢ napanmnenbHbIM coeauHeHnem peanctopo R1=15 Om,
R2=10 Om, R3=12 Om, R4=6 Owm.
1) 10; 2) 43; 3) 11;
2. MrHoBeHHOE 3Ha4eHue ToKa B Harpyske 3afaHo criegylowmnm BelpaxeHnem i = 0,06 sin (942t - 45°).
OnpepenuTe Nepuoa curHana u 4acToTy.
1). £ =200 ly; T =5-10-3 c
2). f=150Tu; T =6,67-10-3 c
3). f=300ly; T =3,33+10-3 ¢
3. B kakux egnHMLax BbipaXaeTca MHOYKTUBHOCTb L?
1). FeHpwn. 2). Papaga 3). KenbsuH. 4). BonbrT.
4. [lamnbl HaKanUBaHMsa ¢ HOMWHaNbHBLIM HanpsbkeHnem 220 B BknovaloT B TpExdhasHylo ceTb ¢
nnHerHbIM HanpskeHvem 220 B. Onpegenutb cxeMy COeaAMHEHUS namn.
1). TpexnpoBogHoW 3Be300W. 2). YeTbipexnpoBoaHONW 3Be300W. 3). TpeyronbHUKOM.
5. Y cunoBoro ogHogasHoro TpaHcgopmartopa HOMUHanbHoe HanpsXxeHue Ha Bxoge U1 = 6000 B,
Ha Bbixofe: U2 =100 B. Onpegenutb koadhduumMeHT TpaHcdhopMauun TpaHchopmaTopa.
6. Kak Ha3blBaeTCs OCHOBHasi XapakKTepUCTUKA aCUHXPOHHOIO ABuraTens?
7. HasBaTb knaccbl TOYHOCTU AMEKTPOU3MepuTenbHbIX NPUBOpPOB.
8. CpaboTaeT nu 3awuTa U3 NnaBknx npegoxpaHuTenen npu npoboe Ha kopnyc gsuraTens: a) B
TPEXMNPOBOAHOW; 6)4eTbIPEXNPOBOAHON CETAX TpexdasHoro Toka?
5.3.3 TunoBble NPaKTMKO-OPUEHTUPOBaHHbIE 3aAaHus (3aAa4vu, Kenchbl)

He npegycmoTtpeHo



5.4 MeTogn4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3yNbTaToB 06y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3aA40JTKeHHOCTH

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

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUMninHe

YcTHasa +

NMncbmeHHas

KOMI'IbI'OTepHOe TeCTupoBaHue

5.4.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNIInHe

Bpemsi Ha noaroToBKy oTBeTa no bunety- 0,5 yaca
B TeueHnn cemecTpa BbINOMHATCHA KOHTPOSbHbIE paboThbl

NHasa

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUMNIIUHDI
6.1 YuebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbcTBO

| lon nspaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

Abnssos, B. . OnekTpoTexHuka n| Cankt-MNeTepbypr: CaHkT http://www.iprbooksh
3NeKTPOHUNKa -MeTepbyprekunii op.ru/83317.html
NONUTEXHNYECKUN 2018
yHuBepcuTeT lNeTpa
Benukoro
B.K. NMoHomapeHko OnektpoTtexHuka [Tekct]. M. M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
|.: y4e6Hoe nocobue Hayku P®, CMErTYPI. — 2010 ponomorenko.pdf
Chne6.: CMerTyperi
UrHatoeuy, B. M., |3nekTpoTexHuka n http://www.iprbooksh
Pois, L. C. SreKTPOoHuKa: Capartos: 2019 op.ru/83122.html
3MNeKTpu4yeckme MallnHbl W« MpodpobpaszosaHne
TpaHcdopmaTopbl
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
B.K. TMoHomapeHko [u|3nekTpoTexHuka [TekeT]. M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/l
ap.] Y.l.: naboparopHein | Hayku P®, CNGITYPI. — 2012 abpraktelektr.pdf
NPaKkTUkKym Cne.: Crielr Typri
B.K. NMoHomapeHko OneKTpoTEXHMKA [TekerT]. M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
Yl nabopaTopHbI | Hayku Pd, CM6MTYPHM. — 2013 metod/kafavtpriviel/1
NPaKTUKyM CNeG.: CN6IrTYPM .pdf
B.. Kopones, B.ll.|3nekTpoTexHunka " http://nizrp.narod.ru/
Hukonaes 3MNEKTPOHMKA [TekcT]: M-B0 0BpasOBaHUS metod/kafavtpriviel/2
nporpaMmma, MeTOAMYECKUNE Hayk PO, CM6ITYPT. — 2013 .pdf
yKa3aHuss U KOHTPOJIbHblE cr6 "CI'I6FTYPI'I '
paboTel  OonA  CTyOeHTOoB "
3a04HOrO (pakynbTeTa
H.A. Enmsos, B.I.|lpombiwneHHas http://www.nizrp.nar
Hwukonaes, B.W. | anekTpoHuka [TekeT]. M-80 06pasoBaHMs 1 od.ru/mu2718.pdf
Kopones Y.1.:meTOoOn4eCKME wayku PO, CBITYPT. — 2007
yKkasaHua K nabopaTopHbiM CH6.- CAGETYPN
paboTtam ans BCEeX "
crneumansHocTen

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CMPABO4YHbLIX CUCTEM

OnekTpoHHO-6MbnmoTeyHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTO CIB MNYMTA [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

6.3 NMepe4veHb NULEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMOoro nNporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013



6.4 OnucaHne maTtepmanbHO-TEXHMYECKON 6a3bl, HeOOX0AMMOMN ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus

OcHalleHue

YyebHasa aygutopus

CneumnanuavuposaHHas mebenb, gocka

JlabopaTopHble CTeHAbl MO UCCNeAOoBaHMI0 3MEKTPUYECKMX Liernei NMOCTOSIHHOMO U NMepeMeHHOro
Toka. JlaGopaTopHble CTeHAbl MO UCCNeAOoBaHUIO TPaHCHOPMaToOpoB M MalUWMH MEPEMEHHOM0 U

A-101 _

0 NMOCTOSIHHOrO ToKa. JlabopaTopHbli CTeHO WCMbiTaHWs OBuUraTens U reHepaTopa MNOCTOSAHHOIO
TOKa
MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebernb, Jocka

JlekunoHHas ¥ A pyA H P A

ayautopus

YyebHasa aygutopusi

CI'IeLI,VIaﬂI/I3I/Ip0BaHHaﬂ mebenb, aocka

JNaBGopaTopHble CTeHAbl MO WMCCMeOOBaHWM0 3NEeKTPUYECKMX Lieneit NMocTOSAHHOMO UM NepeMeHHOro
Toka. JlaGopaTopHble CTeHAbl MO WCCReaoBaHUo TpaHCGOPMaTopoB M MallvMH NepemMeHHOro K

A-101 NOCTOSIHHOIO ToKa. JlabopaTopHbIi CTeHO WCMbITaHWs OBUraTend W reHepaTopa MNOCTOAHHOMO
TOKa
MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHasa y A PyA 4 P A

ayauTopust




