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PA3JIEJI 1. OBIIASL XAPAKTEPUCTHKA MOY JIA

1.1. AHHOTALMA COJAEpPKAHUSA MOIYJIA

Monayne sBnsiercs 0azoBbIM Ui 0OLIenpodecCHOHAILHON M CHELHalbHOH IOArOTOBKH
3JEKTPOTEXHUYECKUX CIIEIMATKUCTOB;, OpPHEHTUpOBaH Ha ()OPMHPOBAHHME OCHOBHBIX 3HAHMIA,
YMEHHH ¥ HABBIKOB aHAJIM3a, PacyeTa ¥ UCCIIEI0BAHUS 3JIEKTPHYECKHX IIETIEH, CXEM, CUCTEM.

W3yyeHne AMCHHIUIMH MOJIYJS JOJKHO HayMHAThCA IIOCJIE OCBOEHHsS OCHOBHOH 4acTH
monyis M1.10 «Hayuyno-yHIaMeHTalbHBIE OCHOBBI IPO(QECCHOHANBHOM AEATEIBHOCTH.

1.2. CtpykTypa 1 00BbeM MOIY15

dopma HTOroBOH
O0beM JHCHHILIHH ¥ N
NPOMEXKYTOYHOH
MOJYJIsl H BCero
Ne n/n Ilepeyens AHCHHIIHE MOIYJIsI ATTECTALHH MO

MOIYJifl B 3aYE€THBIX
AHCUMIIJIHHAM MOAYJISl H B
€JHHHIAX H yacax
HeJI0M 0 MOAYJIH

1 IEOpRTRICARIS GOHONE 12 3.e. / 432 ygac. 9K3aMeH, IK3aMeH
3NIEKTPOTEXHUKH
WUTOI'O no moayio: 12 3.e. / 432 yac. He npenycmotpeHo

1.3. Ilociien0BaTEILHOCTL OCBOEHHSA MOAYJISI B 00pa30BaTeIbHOMH NNporpamMmme

IlpepeKBH3HTHI MOAYJISI Maremartuka, pusnka
IMocTpeKBU3NTHI H KOPPEKBH3HTBLI MOXY IS [TpoduibHBIE NEKTPOTEXHUYECKHE
JHCIUIIIHHBI

1.4. Pacnipenesienne KoMIeTeHIHIA 0 AMCHMINIHHAM MOXYJIsl, IVIAHUPYeMble
pe3yJibTaThl 00y4eHHs (MHAHMKATOPHBI) 110 MOIYJIH0

M3yuyenne [MCUMIUIAH MOZYNs INpeAycMaTpuBaeT  (POPMHUPOBAHME  KOMIETEHIMH
TOCPEICTBOM T10CTIE/I0BATEIbHOTO OCBOEHHMS Pe3yNbTaToB OOyYeHHs Ha OIpPEe/IEHHOM YPOBHE
CIIOYKHOCTH COJIEPIKAHHUS.

PesynbTaThl 06ydYeHHs 110 IUCHUIUTHHE — 3TO KOHKPETHBIE 3HAHMS, YMEHHUS, OMBIT U IPYrHe
pesybTaThl (CoAepKaTeNbHble KOMIOHEHThl KOMIIETEHIHI), KOTOPBIX IJIAHUPYETCA NOCTHYbL Ha
jTane W3ydeHMs AMCUMIUIAHBI MOAYIS M KOTOphle JOJDKHBL OyayT IIpOJEMOHCTPHPOBAHBI
0Oy4alolMMHCS ¥ OILEHEHBl IIpernofiaBaTeNieM II0 HMHIMKATOpaM/u3MepsieMbIM ~KPHTEPHSM,
BKJIFOYEHHBIM B (POPMYIHPOBKY Pe3yJIbTaTOB 00yUEHHS.

WHaukaTtop — 3TO MpW3HAaK / curHan/ MapKep, KOTOpbIM I10Ka3pIBaeT, HA KakOM YPOBHE
oByyaromuiics 10JDKEH OCBOMTH Pe3y/bTaThl 00YUEHHs U UX MPEIbIBICHHE N0DKHO TNOATBEPAUTE
(pakT OCBOEHHMS IPEIMETHOTO COJIEPIKAHHS JIAHHOM TUCIIHIUIMHAL.

VHIMKATOPB! YUYMTHIBAIOTCS MPH BHIOOPE M COCTABIECHUH 3a/JaHHH KOHTPOJIbHO-OLUEHOYHBIX
MEpPONPUATHIA (OLEHOYHBIX CPEJICTB) TEKYLIEH U IPOMEKYTOIHON aTTeCTallMH.

Ilepeuens K
01 H HAHMEHOBaHHe IlaanupyemMbie pe3y/abTaThl 00y4eHHus
£ KOMNETEeHIHH (MHANKATOPBI)
MOy.ist
1 2 3
TeopeTuyeckue [TK-1 CnocobeH ocyiecTBIATh 3nanua:
OCHOBBI MOMCK, 00paboTKy ¥ aHanH3 - METO/IOB BBIMOJIHEHHUS BBIYUCIIEHHH C
37IEKTPOTEXHUKH | MH(OPMALIMH U3 Pa3TMUYHBIX MCMOJIb30BaHHEM HH(OPMALIMOHHBIX,
MCTOYHMKOB M MPEAOCTABIIATh €€ | KOMMBIOTEPHBIX M CETEBBIX TEXHOIOTHH.




B Tpebyemom opmate ¢
MCTO/Ib30BAHHEM
MH(OPMALIMOHHBIX,
KOMITbIOTEPHBIX H CETEBBIX
TEXHOJIOTHH

Ymenun:

- ABTOMATH3HPOBATh 3JIEKTPOTEXHUUYECKHE
pacueThl ¢ HCMOJIb30BAHHEM MH(OPMALIMOHHBIX,
KOMITbEOTEPHBIX U CETEBbIX TEXHOJIOTHH.

Tpedyemsbrii npakmuyeckuil onsim, gaadenue:
- OMbIT MoMcka, 00paboTKH U aHanu3a
MH(OPMALIHH M3 Pa3THYHbIX HCTOYHHUKOB.

[TK-3 CnocobeH Hcnob30BaTh
METOIbl aHAJIM3a U
MOJIEJIMPOBAHHUS NEKTPHUYECKHX
Lenel U 3NMeKTPUYECKUX MallHH

3nanua:

- OCHOBHBIE MOHATHSA U 3aKOHBI TEOPHH
3NEKTPOMArHUTHOTO MO M TEOPHH
3NEKTPUHECKUX M MarHMTHBIX LIETICH;

- TEOPHIO TUHEHHBIX 2NEKTPUUECKUX LIENEH;
- TEOPHIO HETMHEHHBIX U MAarHUTHbBIX LIEMEH.

Vmenua:

- BBITIOJIHATE PACUETHI IEKTPUUECKUX U
MarHMTHBIX Lernei B CTAlMOHAPHBIX W MEePeXOIHbIX
pexHMax;

- IPAaBUJIHO MHTEPIIPETHPOBATh PE3yJIbTAThI
TEOPETHUYECKHUX MCCIEOBAHMIA H MCII0JIb30BaTh WX
B Oynyuiei HHKeHepHOH JeATeNbHOCTH;

- MPUMEHATH NOTYHEHHbIE 3HAHUS U1 U3YHEHHS
nocienyOUMX AUCUMIUIHH, UCTIONb3YOLIHUX
TEOPHIO INEKTPOTEXHHKH.

Tpedyemblil npakmuqecKuil onsim, 61a0enue:
-BJ1aJleHHe METOaMH pacyeTa, aHalu3a U CHHTe3a
3NMEKTPUYECKHMX H MATHWUTHBIX LIENIEH;

-OMBIT aHAJIM3a W pacyeTa pexkUMOB paboTbl
3JIEMEHTOR 3JeKTPOTEXHHHECKHX aMnapaToB H
YCTPOHCTB.

- OMbIT pabOTHI CO CMELMANTM3UPOBAHHBIM
MporpaMMHbBIM o0ecrneYeHueM s pacyeToB H
MOJIEIHPOBAHHUS 3NEeKTPUUYECKHX Lieneil.

1.5. ®opma obyuenus

Peanusanyss MOAy/JIsS IpeAycCMOTpeHa Ui OOydYaromuXcs IO OYHOH M OYHO-3204YHOH

popmam.




PA3JEJI 2. COAEP)KAHUE U OBECIIEYEHUE PEAJIM3AIIMU JUCLHHUITJINH

MOJYJISI

TEOPETUYECKHWE OCHOBBI 2JIEKTPOTEXHUKHN

2.1. PABOYAS ITPOT'PAMMA JTHCIHHUITTMHBI
TEOPETUYECKHE OCHOBBI 2JIEKTPOTEXHHKH

Pabouas IporpaMma QJUCLUILIMHBI COCTABJIEHA dBTOPAMH!

Ne n/mm | @amuiua Uvmsa OruecTBo

V4eHas cTeneHb,

P —— JomxHOCTD IMoapa3aenenue

1 Hcakos JIMuTpui P — — iefjljaPTaMeHT
BukToposuy ‘T.H., 10I zon TEXHOJIOTHUYECKOTO
o0Opa3oBaHus
CornacoBaHo:
Havaneauk OBHP A /- AB. Karacsa

2.1.1. COAEP)KAHHUE 1 OCOBEHHOCTH PEAJIM3ATIAU TACIUILINHBI

2.1.1.1. TexnoJioruu 00y4eHHs, HCIOJIb3yeMble NPH H3YYeHHH TUCHHIIHHBI

TpaguuuonHas (PEIpPOTYKTHBHAS) TEXHOIOTHS (opuenmuposana Ha nepedauy sHanuil u ymenui,
obecnewugaionas yceoexue 0GYHAIOWUMUCS COOEPIHCaHUsl OOYHeHUs, NpOBEpKY U OYEeHKy e20 Kauecmea Ha

PenpoOYKMUGHOM ypoGHE).

2.1.1.2. Ilnannpyembie pe3yabTaThl 00ydeHns (AHIMKATOPHI) [0 JUCHHIVIHHE

Kox 1 HauMeHoOBaHHe
KOMIIETEHIHH

Il1anupyemMble pe3yabTaThl 00ydeHHs (MHAHKATOPbI)

IMK-1 Criocoben ocyLLEeCTBIATh
MOKCK, 00paboTKy M aHAJIH3
MH(OpMAaLIMK M3 Pa3NHYHbIX
HCTOYHHUKOB U MPENOCTaBIIATh €€ B
Tpebyemom dopmare ¢
UCTIONIb30BaHHEM
HWHPOPMALMOHHBIX,
KOMIIBIOTEPHBIX H CETEBBIX
TEXHOJIOrHH

SHaHuA:
- METOIOB BhIMOJHEHHS BBIYUCIEHHI C UCMOJIB30BAHHEM
MH(pOPMALIMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

Ymenua:

- aBTOMATH3HPOBATh JIeKTPOTEXHUYECKHE PACUETRI C
HCTIONb30BAHHEM MH(OPMALIHOHHBIX W KOMIBIOTEPHBIX TEXHOIOTHH;
- npefocTaBsTh HHbOpMaLHIO B TpeGyemom dopmare.

Tpebyemolii npakmuueckuii onsim, énadenue:

- OMBIT NMOUCKa, 06paboTKK ¥ aHaIu3a HHGOPMALIMK U3 Pa3IMYHBIX
HCTOUHHKOB € MCIOJIB30BAHHEM UH(OPMALIHOHHEIX, KOMIIBIOTEPHBIX H
CETEeBBIX TEXHOJOTHH.

[K-3 CnocobeH HCnoib30BaTh
METO/Ibl aHATIM3a 1
MOJZIEJTMPOBAHUS DIIEKTPHUYECKHX
uened v MEKTPHYECKHUX MALIHUH

nanun:

- OCHOBHBIE MOHATHA M 3aKOHBI TEOPHH DJIEKTPOMArHUTHOrO NOJA W
TEOPHH 3MEKTPUUYECKUX U MATHUTHBIX LIEMel;

- TEOPHIO JIMHEHWHBIX JIEKTPHUECKHUX LIETMEH;

- TEOPHIO HEJIMHEHHBIX W MAaTHWUTHBIX LIEMNeH.

Ymenun:

- BBITOJIHATB PACUETHI AIEKTPUYECKHUX U MATHUTHBIX LieTei B
CTALHOHAPHBIX U MIEPEXOAHBIX PEKMMAX;

- IPaBWJILHO HHTEPIIPETHPOBATh PE3Y/IbTATbI TEOPETHYECKHX




¥CCIIeIOBAHMI M UCTIONB30BaTh MX B OyAyllel HHKEHEPHOH
JesTeJIbHOCTH,;

- IPUMEHATD MOJYUEHHBIE 3HAHUA U1 U3YUEHHS MOCIENYOLLHX
JUCIIMIUTHH, UCTMOJB3YIOLHX TEOPHIO 3JIEKTPOTEXHHKH.

Tpebyembiii npaKmuyecKuii onsim, e1adeHue:

-B/IaJIeHHe METOJaMH pacHeTa, aHalu3a H CHHTE3a 3JIEKTPUYECKHX
MarHMTHBIX LIETICH;

-OMBIT aHAJIM3a W pacyeTa PeKUMOB paboThl 3IEMEHTOB
2NIEKTPOTEXHHUYECKHX annapaToB U yCTPOMCTE.

- OMBIT paboThI CO CMELIMATH3UPOBAHHBIM MPOrPaAMMHBIM
obecneveHHeM 71 pacHeTOB U MOJEIHPOBAHHSA JJICKTPHYECKHX
LerneH.

2.1.1.3. CopepxaHue QU COMILIHHBI

Kopn
pa3neaa,
TeMBI

Pa3znen, TeMa JHCIHIIMHBI Coaep:xanue

P1

OcHOBHBIE MOHATHA U 3aKOHbl | OCHOBHBIE MOHATHS U 3aKOHbI TEOPHH 3JIEKTPOMArHHTHOTO
TEOPHH 31EKTPOMArHHTHOrO nosisi. Drnektpuyeckye Lend. OCHOBHbIE JOMYLICHHA TEOPHH
MONA ¥ TEOPHH SNIEKTPUUECKUX | Leneil (uemd ¢ pacrnpeieieHHbIMH W COCPEAOTOHCHHBIMH
uenei napamerpamu). Llens ¢ uneanbHbIMU 25eMeHTaMi. OCHOBHbIE
lajaud  TeopuM LUerned (aHanu3, cuHTe3). BennuuHbl,
XapaKTepU3YyIOIMe SBNEHUA B OSJIEKTPHYECKHX LEMIX: TOK,
HaNpsOKeHHe,  MArHWTHBIA  MOTOK,  MOTOKOCLIETIEHHE.
[lacCHBHBIE M AKTUBHBIE 3JIEMEHTbl LeNH (JMHEHHbIE H
HENMHHEHHbIE AKTHBHBIE COMPOTHBIEHHMS, WHOYKTHBHOCTb,
emkocTb, Hctounuk OJIC M McTOuHMK Toka). Cxembl
3aMeLLEHHs PeaIbHBIX /IEMEHTOB LIETH HIealbHbIMH. 3aKOHbI
Oma ¥ Kupxroda. Dnexrpuyeckas 3HEprus M MOLIHOCT,
OanaHc MOLITHOCTH. Tlonsrue 9KBHUBAIEHTHOCTH
npeoGpazoBaHus. [IOHATHE HENMHEHHBIX 3MEKTPUHECKHUX
LiETIEH.

P2

JluHeiiHbIe SIeKTPUYECKHE DNeMeHThl LIEMH MOCTOSHHOTO TOKa. Pacyer aneKkTpuyecKux
LieTTH MOCTOSIHHOI'O TOKa Lerei MOCTOAHHOTO TOKA C OJHMM HMCTOYHHMKOM  3/C.
[TocnenoBaTenbHOE M MApPAIENbHOE COEIMHEHHE IEMEHTOB
(naccuBHoe W akTuBHoe). [IpeobpasoBanue coenHHEHH:A
3IEMEHTOB 3B€37a-TPeYroibHUK. Pacyer Lienei nocTosHHOro
TOKA C HECKONbKMMM MCTOUHMKamMM 57c. OcHOBHbIE
TOMONOrMYECKHe TOHATHA: rpad) cXeMsl, 3MeMeHThl rpada,
nepeso rpaa cxembl. OOpasoBaHHe CHCTEMBbI HE3aBUCHMbIX
KOHTYpOB. MarpHlibl COEIMHEHHWH M MaTpHLlbl KOHTYPOB.
[lepeHoc WCTOYHMKA 3AC 3a y3ell. 3amMeHa HCTOYHMKa 3/C
MCTOYHMKOM TOKa W o0paTHas 3amMeHa HECKOJIbKMX
napaulesbHbIX BETBEH C MCTOYHMKOM 3C JKBMBAICHTHBIM
MCTOYHHKOM 31C. AJITOPUTM pacuera LErneH MOCTOAHHOro
Toka no 3akoHy Kupxroda-Oma. Meroa KOHTYPHBIX TOKOB.
[pumimn  sanokeHns. Meron  Hanokenus. [IpuHLmMn
B3aMMHOCTH. MEeTO/1 3KBHUBaJIEHTHOrO reHeparopa. [lepenaya
SHEPIHM OT AKTHBHOTO JBYXIOMIOCHHMKA Harpyske. Meroa
Y3/IOBBIX MOTEHLMATIOB.

P3

HenuneiiHble anekTpuyeckne DNeMEeHTbl  HENMHEMHBIX  JJIEKTPUUYECKMX — Lened, HX
LIEMH TPU NMOCTOSHHBIX 3]C, xapaktepuctuki (BAX) u napamerpbl, Knaccu(puKaLms

HalpsAKEHUAX H TOKaxX. METOJOB pacdeTa HeJIMHEHHBIX ANIEKTPHHYECKHX Lenei.




['paduueckue MeTOIb! pacyeTa HEJIMHEHHbBIX JIEKTPHUECKHUX
uerned Npd  TOCTOAHHBIX  HANpPMKEHWAX M TOKax:
TNIoCTIEI0BATENIbHOE COe/IMHEHUE HEJTHHEHHBIX
COMPOTHBJIEHHH; MapasUle/lbHOe COEGMHEHHE HEJMHEHHbIX
COMpPOTHBJIEHWH;  pacueT  UenM, COAEpKallei  OaWH
HEeJTMHEMHBIM 2IEMEHT, METOZ Harpy3ouHoi mpamoil. Pacuer
Hepa3BETBJEHHOH HENMHEMHOH LEnu METOAOM /BYX Y3/OB.
Pacyer HenuHeHHOM LeNM METOOOM  OKBMBAIEHTHOIO
reHepaTopa. 3aMeHa HeJIMHEHHOrO 31EMEHTa JKBUBAJIEHTHbIM
JAMHEHMHBIM  COMpOTHBIeHMEM W uctouHukoMm  DJIC.
AnmnpokcHManusa HEJTMHEeHHbIX XapaKTepUCTHK.
AHaJIMTHUECKass W KYCOYHO-JIMHEHHas  annpoKCHMaLUs.
CocTaBleHHE  KYCOYHO-JIMHEHHBIX ~ CXE€M  3aMelleHHs
HEeJIMHEHHBIX 37eMeHTOB. [lomydyeHue cXeM ¢ 3aJaHHBIMH
BAX.

P4

JIuHelHbIe 2NeKTPUIECKHE
uenu oaHodazHoro
CHHYCOHJAJIbHOrO TOKa

YCTaHOBUBLUMHCS peXKHMM JIMHEHHOH LienH CHMHYCOWIa/lbHOTO
TOKA. OcHoBHbIE BEJTHYHHBI, XapaKTepu3yoLL1e
CHHYCOMJAQIbHBIH  mpouecc  (MIHOBEHHblE — 3HA4eHHd,
aMMIMTy[a, YIVIOBas 4acToTa, MEpPHOJl, YacToTa, (hasa,
HavanbHas (asa, faeiictBytollee 3HaueHue). [lpuHumn
JEeHCTBHA CHHXPOHHOTO reHepaTopa CHHYCOH/JANBHOrO TOKa C
SBHOBBIPOKEHHbIMH ToM0camMy. KoMIyieKCHOe ¥ BEKTOpHOE
MPE/CTABJEHHE CHHYCOMJAIbHBIX TOKOB M  HANpsKEHHH.
BekropHas auarpamMma. AKTHBHOE COMpPOTHBIIEHHE, EMKOCTD,
MH/IyKTHBHOCTb B LIEMIM CHHYCOMJATbHOrO Toka. 3akoH Oma
/I HEepasBeTBAEGHHOH LEeMH  CHHYCOMJIBHOTO — TOKa.
BextopHas JMarpaMma Hepa3BeTBJIEHHOH LenH,
TPEYrONbHMKM ~ HanpsokeHWd ¥ TokoB.  MrHOBeHHas
MOLLHOCTE. AKTHBHAsl, peaKTUBHas M IMOJIHAs MOLUHOCTb LMK
cudycouanpHoro  Toka.  KoadduumeHT — MOLIHOCTH.
KommnexcHast QopMa 3amucH  MOLIHOCTH.  TpeyroibHHK
MOLIIHOCTH. banmaHc MOIUHOCTH. Pe3oHaHC HanpsKeHHi.

[MapannensHoe coeIMHeHHe 3/IEMEHTOB Lenu
CHHYCOMIANbHOrO TOKa. PesoHaHc TokoB. [laccuBHbIi
JBYXIIONTFOCHHUK uenu CHHYCOHIAJIbHOTO TOKa.
OKBUBAICHTHBIE napameTpsl JBYXIO/HOCHHKA.
[TocnenoBaTtenbHas M MapajulefbHas CXEMbl 3aMeLleHus
JIBYXIIOJIFOCHHKOB. Pe3oHaHCHBIH PEKHM paboThl

NBYXMOMIOCHHUKA., VIHIYKTHBHO-CBSI3aHHbBIE  3/IEKTPHUECKHE
peny. TTOHATHE B3aUMHOM MHAYKTUBHOCTH. OJHOWMEHHbIE
3KHMBbI WHIYKTHBHO CBA3aHHBIX KaTyLUEK.
[MocnenoBaTeIbHOE BKIKOUEHHE [BYX MH/IYKTHBHO CBA3aHHBIX
KaTyllek. DHeprusi MarHWTHOTO MO [IBYX HMHIYKTHBHO
CBS3aHHBIX KOHTYpoB. Ko3h(HUMEHT MHIYKTMBHOM CBS3H.
OcobeHHOCTH ~ pacyeTa CJIOXKHBIX LENed WHIYKTHBHO-
CBA3aHHBIMM KATYLIKAMH METOAOM KOHTYPHBIX TOKOB.
OnnodasHble TpaHCchOpMAaTOPBL.

P5

Tpexdasznblie Lenu

CumMeTpuuHas Tpex(dazHas CHCTeMa 3/IC, IPUHLMIT ACHCTBHA
TpexgasHoro rexepatopa. Cxembl  coefuHeHus (a3
TpexazHOro MCTOYHHKA 3/IC: CXEMbI COEMHEHHs 3BE3/10H M
TPEYroIbHUKOM; JIMHEHHbIE W (ha3Hble TOKH M HAMPHKEHH,
MX COOTHOLLEHHS TPH CHMMETPHUYHON cHcTeme TpexdasHbiX
a[C.

Coenunenue (a3 3MeKTPHIECKOH Harpys3kH M0 cXeme 3Be3/a-
3Be3la: pacyeT CHMMETPHYHBIX, HECHMMETPHYHBIX U
aBapuUHHBIX  PEXKHUMOB; POJIb  HEWTPAILHOrO  MPOBOJA;
BEKTOpHbIE JHarpaMMbl TOKOB M HAlNpSUKEHWH B Pa3fiHYHbIX




pexxumax paboTbl.

CoenuHenue (a3 3MEKTPMYECKOH HArpyskd [0 CXeMme
TPEYrONbHHK: pacyeT CHMMETPHYHBIX, HECMMMETPHYHBIX M
aBAPWIHBIX PEKHUMOB; BEKTOPHBIE AHArpaMMbl TOKOB H
HANPsDKEHHH B pasIM¥HBIX peskuMax paboThl.

MotHocTh Tpexha3Ho#H LemnH.

MeToa CHMMETPHYHBIX COCTaBISIOLMX; NMPHMEHEHHE METOA
CHMMETPHYHBIX COCTaBIAIOIMX K pacueTy TpexdasHbiX
Leneit.

TTomy4eHue BPALIAIOLIErOCs MarHUTHOrO MoJisl.

P6

DNeKTpHYECKHE LIeTH MTPH
HECHHYCOMIATbHBIX
nepuoauyeckux 3/1C,
HANpPHKEHUAX W TOKax

OCHOBHBIE TPHYMHBI HECHHYCOWIAIBHOCTH HAMPHKEHUA W
Toka. [lpencraBieHHe  HECHHYCOMIAIBHOIO  rpouecca
rapmonuyeckuM psagom  @Dypee. CrekTpanbHbli  cOCTaB
HECHHYCOMIANIBHOM (YHKLMM, KOMIUIEKCHas ¢opma psaa
dypbe. YacTHble ciydad CHUMMETPUH (yHKLMHA (YeTHad,
HeueTHas, CMMMETpPHYHAsd OTHOCHMTENbHO OcH abcumec).
OcCHOBHBIE BEJIMYHHBIL, XapaKTEPH3YIOLIME TEPHOAUHECKHE
HECHHYCOMJA/IbHBIE MpOLECChl  (AeHCTBYIOLIee  3HAUCHHE,
cpefHee 10 MOMIYMO 3HA4Y€HHWE, AaKTHBHAsd MOLIHOCTb
HECHHYCOMAATBHOTO TOKa). KoapuLmrenTsl,
XapakTepU3yIolllie  TNEPHOJMUYECKHE  HECHHYCOMJAbHbIE
dynximu (koddUIHEHT MOHOCTH, KOIPOHLMEHT HOpPMBI,
AMIVIATY/IbI, UCKKeHHs). PacueT ycTaHOBUBLIErOCs pexuMa
MHEHHONW Lenu mpu aeiicTBMM HecuHycoupanbHoi DIC
METOIOM HANOKEHHsI. 3aBUCHMOCTb (OPMbI KPHBOH OT
XapakTepa LeMH MNP HECHHYCOMJAILHOM  HaNpSKEHWH,
TIPUHLIAI JeHCTBUA 3NIEKTPHHECKOrO (unbTpa.
Hecunycoupanbhbie TOKM B Tpex(asHbIX uensx. SBneHus,
BO3HUKAIOLUME B 3JIEKTPUUECKMX LEMNAX MPH MPOTEKAHHH MO
HHM HECHHYCOUJAJIbHBIX TOKOB.

P7

JIuHeHHBINH YeThIPEXITOIOCHHK
NpH YCTAHOBHBIUMXCS
CHHYCOHIANIBHBIX Mpolieccax

VpaBHEHHsI TACCHBHBIX YETHIPEXTIOIIOCHHKOB B Pa3/IMHHbIX
cucremax mnapametpos (Y;Z:;H;A,B,C,D). CvmmeTpHuHbIi
yetpipexnomocHuk. T u I1 - obOpasHble cxembl 3aMeLleHHs
MACCHBHBIX  YETHIPEXIMOIIOCHUKOB.  DKCMEPUMEHTANbHOE
onpefeneH1e napameTpoB YETBIPEXTOMIOCHHKA.
CornacoBaHHblii  peskMM  pabOoTbl  YETHIPEXMOMIOCHHKA.
XapakTepucTHYeCKHe — Mapamerpbl  HYETLIPEXIO/FOCHHKA.
BeipaskeHue A,B,C,D-napamerpos yepes
XapaKTepUCTHUECKHE. YPAaBHEHHS TPH  COMNIACOBAHHOH
Harpyske.  CHMMETpUUHBIA  YETHIPEXTIOMIOCHMK  TpH
COIJIACOBAaHHOM peskuMe paboTbl. MaTpuiHas dopma 3anucu
YpaBHEHMH  YETHIPEXIIOMIOCHUKOB.  Buabl  COEIMHEHHH
YETHIPEXTIOMIOCHUKOB  (KAacKajHoe,  MOC/EN0BATELHOE,
NapaiebHOE). [NepenaTouHble hyHKUMH
YEeTBIPEXTIOMOCHHKOB (AaCTOTHAs MepefaToyHble (PyHKUMA,
AD®X n ®UX). [lepenatounbie (yHKLHMH COTMACOBAHHBIX
KackamHbix cxeM. OOpaTHble CBS3H (MOJOMKMTENbHAA W
OTpULATeNbHaA). AKTHBHBIH ueThipexnomocHuk. Cxema
3aMelleHuss AKTMBHOrO  ueThipexrnomocHuka. Kpyrosas
BEKTOPHAS JHarpaMMa YeThIPEXIIOIIOCHHKA.

P8

[NepexoaHble NpOLIECCHI B
JIMHEHHBIX NEKTPHYECKHX
LIEMSAX C COCPENOTOYEHHBIMH
napamMeTpamMH

[TonsTHe mepexofHoro mpouecca. [IpHyKHBI, BbI3bIBAIOLIME
nepexoaHble TIPOLIECCHI. IlpaBuna KOMMYTALHH.
Hes3aBucuMble HadalbHbIE YCIOBHA., AHaIW3 TMEPEXOAHbIX
MpOLIECCOB  K/IACCHYECKHM ~ METOAOM. Cyte  MeTOna.
CpoboaHad ¥ YCTAaHOBHMBLIAACHA COCTABJIANOLIME MPOLECCa.
3aBMCHMOCTb XapakTepa cBODOJHOro mpolecca OT BHIA
KOpHeH XapaKTepHCTHYECKOro YpaBHEHHS. OnpepenieHHe




MOCTOAHHBIX MHTETPUPOBAHMA M3 HAYIbHBIX YCJIOBHH.
AHanu3 TepexoHbIX [MPOLIECCOB METOJOM  HepealbHbIX
cocrosuusa. HopmanbHas Qopma CHY  mia  uHeHHbIX
ypaBHeHuil. [TlepeMeHHBIe cocTOsAHMSA. BekTophbl cOCTOSHKS W
ypaBHEHWsl COCTOSHMA Hepa3BeTBIeHHbIX uened (RL-uenm,
RC-ueny, RLC-uenu). BzauMoces3s Mexay CBoicTBamMM
MaTpHLbI LIemd A ¥ CBOOOIHOM COCTAB/IAIOLIEH MepexoaHOro
npouecca. Koa(pduumeHTsl  cBOOOAHOH — COCTABJISOLIEH
npoiecca. DTanbl pacyera NepexoJHbIX MPOLECCOB METOIOM
nepeMeHHbIX ~ coctosHusA. [lepexoaHble — mpouecchl B
HepasBeTB/eHHbIX LensX. RL-uenn npu nocroanHoit 3/1C u
npu cuHycoupansHoi DJIC MCTOYHMKA NUTaHUs (TO JKe Tpo
RC u RLC uenu). Pacuer nepexoaHeIX MPOLIECCOB B CIOMKHBIX
uenax. CpaBHeHHe METOOB pacyeTa Mepexo/IHbIX MPOLECCOB
B CIIOXKHBIX Lersx. [IpaBuna BelGopa nepeMeHHbIX COCTOSHHS.
Ipencraenenwe CJIY  cnoxHOM  NMHEHHOH uend B
HopmanbHoi opme. Hcmonbsopanue DBM st pacuera
MEPEXOHBIX TMPOLECCOB. AHAM3 TMEPEXOIHBIX MPOLECCOB
onepatopHeiM Metogom. ITpeoGpasosanue Jlarnnaca (npsamoe
u obparHoe). OcHOBHbIE CBOHcTBa Nnpeobpasosanue Jlaraca.
U3o6pakeHus: HEKOTOPBIX MPOCTEHIMX (YHKUMH. 3aKOHBI
Oma u Kupxropa B oneparopHoi ¢opme. OnepatopHoe
COTIPOTHBJIEHHE. Pacuer NepexoaHbIX TPOLIECCOB
oneparopHbiM MeTooM. CXeMbl 3aMELLEHHs JIEMEHTOB LieTH
(axTMBHAs W TMACCHBHAsA) UTA M300pakeHHH. YueT B3auMHBIX
uHIyKTHBHOCTeH. [IpMeHeHue npeobpasoBanus Jlannaca k
pemenuio JIY  anextpuueckor uemu. [lepexon ot
u300pakeHust K opuriHay. Teopema pasioeHus (4acTHbli
cily4ail HeKpaTHBIX KOPHEH XapakTepUCTHHECKOro YpaBHEHHS,
HYJ1€BOrO  KOpHS,  KOMIUIEKCHO-COTIPSKEHHBIX  KOPHEH,
KpaTHbIX ~KOpHeil). AHanu3 Xxapakrepa mfpolecca o
1300paKEHHIO. HauvanbHoe 3HaYeHHe (DYHKLIMH.
VcraHoBuBLIeecs 3HadeHHe (yHkuud. OnpeneneHde Buaa
claraeMbIX — TEPEXONHOro  Mpouecca [0 KOPHAM
XapaKTepuCTHYeCKOro ypasHeHus. Pacuer —onepaTopHbIM
METOJ0M CNOXHBIX cXeM. OrnepaTopHas Cxema 3aMeLleHHs
s cBOOOJHBIX COCTAB/SIOLUMX TOKOB M HAINpKEHHH.
[MocnenoBatensHas ayxanementHas RL- uens. Koportkoe
saMblkaHMe mnocnenosarenbHo RL— wermu.  RL- uemwn c
PasTUYHBIMH BHIaMH HanpsKEHMIA. 3aMbIKaHHe
nocnenosatenbHoM RL- tienu Ha nob6aeounoe R. INepexoaxsie
NPOLIECCHI npH U3MEHEHHH napamMeTpoB  LIEMH.
IMocnenopatensHas aByxanemenTtHas RC- nens. Koporkoe
samblkaHue mnocnenosarensHoit RC — wenn. RC- wens ¢
pasMMuHBIMK  BUIAMH  Hanpsokenuid. [locnenosatenbHas
tpexanemenTHas RLC — uenb. Paspsika konaeHcaTopa Ha
RL — wuens. Bxmouenwe RLC — uenM Ha MOCTOSHHOE
Hanpsokenue. [lapannenbHas TpexanementHas RLC — uensb.
Kopotkoe 3ambikanne RLC — uenu. Bkmouenne RLC — uerm
Ha CHHycoMIaNbHOe HampsikeHue. CloKHas Lenb ¢ OJHUM
HCTOYHMKOM TNHTaHWA. BKIOYEHHME CIIOXKHOH Lenv Ha
pasnu4Hble BHAbI HanpsokeHus. CioykHas Lenb C ABYMA
HCTOYHHUKaAMM MHUTAHHUA.

P9

MarHuTHBIE LIENH NPH
MOCTOAHHBIX
MarHHTOABWXKYLLIUX CHIIaxX

MarnutHble tenu npu  noctosHHbIX MJIC.  OcHoBHble
BEIMYHHBI, XapaKTepusyrolme maruutHoe nose (B,H®, F-
MJIC). Pa3zeeTeneHHble W HEPa3BETRIEHHBIE MATHUTHBIE LIEMH.
DeppoMarHUTHBIE MaTEPHANIbI M WX CBOHCTBA. 3akoHbl OMa 1




Kupxroa mnd MarHWTHbIX Ueneid. AHanorus Mexay
MATHWUTHBIMH M 3JIeKTpHYeCKHMH  uensamu.  Pacuer
HEpa3BETBIIEHHOW MarHUTHOW Lenu npH noctoaHHeix MJIC.
PacueT pa3BeTBIEHHOH MarHMTHOM LIEMM CHMMETPHYHOM H
HECHMMETPHYHOH.

P10 MarHuTHbIE LETH TpH
MepeMEHHBIX
MarHMTOBHIKYLIHX CHIaX

Marnutabie ueni npu nepemenHbix MJIC. Karywka c
(eppoOMarHMTHBIM ~ CEPAEYHHKOM MNPH  CHHYCOMIA/IbHOM
HanpsokeHud. [loTepy B cepleyHMKax W3 (peppOMarHUTHBIX
matepuaioB. QOpMbl KPHBBIX TOKA, MAarHMUTHOrO MOTOKa M
DJIC B kKaryulke ¢ (PEppOMarHUTHBIM  CEpPICHHHUKOM.
DriekTpuy¥eckas ~ CXeMa  3aMEIleHHs  KaTyllkd — C
deppOMArHUTHBIM ~ CEpIEYHUKOM. MeTON  3KBHUBAICHTHBIX
CHHYCOM]L.

P11 Llenu ¢ pacnipeieeHHBIMH
napameTpamMmu

Ilend ¢  COCPENOTOYEHHBIMH M pacrlpeleleHHbIMH
napamerpamu. JluddepeHimancrble ypaBHeHHs Lls ToKa M
HanpsokeHWss B JUIMHHOM svHuu.  [lapamerpbl  MHHM,
BONHOBOE conpoTHeneHue. OOLuee pelueHHe YypaBHEHHH
IJIAHHOW  JMHMM  JUI1  YCTAHOBHMBLUETOCs  pexuma
CHHYCOMAATBHOrO Toka. OnpejieieHre TOKa W HaNpsKeHHs B
moBoH TOYKEe JHMHHMHM Yepe3 TOK M HamnpsKeHHe B Hadane
auHu, Tlagaroiye 1 OTpasKeHHbIE BOJIHEI B JJIMHHOH JTHHHH.
Jinuna  Bosmuel.  @azoBas  ckopocth.  KoadduumenTsbl
oTpakeHMs HarnpskeHuss W Toka. CorjacoBaHHBIH PEKHM
paboTbl MHKK. JluHus Ge3 nckaxenwil. Jlunua Oe3 noreps.
CxemMa 3aMelleHHs UId  MCCIENOBAHHA  MEPEeXOOHBIX
MpOLECCOB B JUIMHHBIX  JuHUAX. OOulee  pelieHue
mudhepeHIHMANBHBIX YPAaBHEHHH U1l MIEPEXOAHBIX MPOLIECCOB
B OJHOPOAHOM HEMCKaKAIoWeH nvHWK. BO3HMKHOBEHHE M
pacnpocTpaHeHHe BOJIH. Obuee peLueHue
b depeHIMATLHOTO YpaBHEHHs U1l JTMHHK 03 moTeps.
[Tapatolpe H OTpayKeHHbIE BOJIHBI B JIMHUSAX MPH MEPeX0JHbIX
npoueccax. DHeprus mons Oeryiieit Bonnbl. [Ipenomnenne v
OTpayKeHHE BONMH B Y3JIOBbIX TOYKAX; pacyeTHasd Cxema.
Tpoliece BKIIOYEHMS OLHOPOAHOM nuHWHM. [lpoxoxneHue
BOJIH MPH HAIMYMM PEAKTMBHOTO CONPOTHBIICHHMS B MECTE
COMNpsKEHHs OJJHOPOAHBIX JIMHWMA. [IpoxoskaeHue BOJH TpH
HATMYMH AKTHBHOTO COMpPOTHBIIEHHA B MECTE COMNpPKEHUsA
OJHOPOJHBIX JINHHH.

2.1.1.4. SI3pIK peaJu3alMy NPOrpaMMbI
[lporpaMMa JUCIMILTHHEI Pealu3yeTcs Ha TOCY/IapCTBEHHOM s3bike Poccuiickoit Denepari.




2.12 YYEBHO-METOJIUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCTTATTIJIMHBI

D/IeKTPOHHbIE pecypchl (H31aHUHA)

1. Tamor A.B. TeopeTHuecKie OCHOBBI SJIEKTPOTEXHHKH /TabopaTopHble pabotey/ Y. 1/
T.A.'amoBa, A. B. T'amos, I".K. Cmonus. — Hwxuuii Taruwn: HTU (¢) Yp@V-VIIH, 2011. -
120 c. — http:/elib.ntiustu.ru/1858#target-926

2. T'amos A.B., 'amosa T.A TeopeTrdeckue OCHOBEI SNEKTPOTEXHHKH. MeTOIMYECKHE YKa3aHUs K
NMPaKTHYECKUM 3aHATHAM : yyeb.-MeTol1. ocobue / M-Bo obpasosanus u nayku PO ;0'AO BO
«Yp®Y um. [Nepsoro Ipeszunenrta Poccun b.H.Enbriuna», Huxaerarun. texson. MH-1 (¢pui.) —
Hiwxuuit Tarmn: HTU (Gunuan) Yp®VY, 2017. — 90 c. — http:/elib.ntiustu.ru/1224#target-1539

3. Manunuy, JLU. Teopus nenei coBpeMeHHO# 3IEKTPOTEXHUKH : yaeOHoe mocobue : [16+] /
JL.U. Mamuuus, B.JO. Heiiman. — HoBocubupck : HopocuOupCKkMii rocy1apcTBEHHbIH
TexHHUecKui yHuBepcutet, 2013, — 347 ¢. — (Yuebnuxu HI'TY). — Pesxum roctymna: mo
nomamicke. — URL: https://biblioclub.ru/index.php?page=book&id=135597. — ISBN 978-5-
7782-2043-0.

4. Heiiman, B.JO. Teoperuueckue OCHOBBI 3IEKTPOTEXHHKH B IIPUMEpaX W 3ajayax : yueOHoe
noco6ue : [16+] / B.IO. Heiiman. — HoBocubupck : Hoocubupckuit rocy1apcTBeHHBIN
TexHu4yeckui yuusepcutet, 2011. — Y. 1. JIuneiiHble 30€KTpUYeCcKUe LETH IOCTOSHHOIO TOKA.
— 116 c. — Pexxum noctyma: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=229135. — ISBN 978-5-7782-1796

5. Heiiman, B.JO. TeopeTuueckue OCHOBBI 2JIEKTPOTEXHUKH B IPUMEpPAXx U 3a1a4ax : y4eOHoe
noco6ue / B.JO. Heiiman. — Hopocubupek : HoBocuOUpCKMii rocy1apcTBEHHBIA TEXHUYCCKHH
yausepeuter, 2010. — U. 3. YeTsipexmomocHuky u Tpexdasuble Herm. — 144 ¢. — Pexum
pocryma: mo moamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=228780. —
ISBN 978-5-7782-1547

6. Heitman, B.JO. TeopeTHueckue 0CHOBBI 3JIEKTPOTEXHHUKH B IIPHMEPax M 3a7a4ax : y4eOHoe
nocobue : [16+] / B.JO. Heiiman. — HoBocuGupcek : HopocuOupcekuii rocy1apcTBeHHbIH
TexHu4eckui yauBepcuteT, 2011. — Y. 4. Jluneiinpie 31eKTPHUECKHE LK HECHHYCOUATBHOTO
toka. — 182 ¢. — Pexum moctyna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=228781. — ISBN 978-5-7782-1821

7. OcHoBbl TeopuH neneit: [Ipaxtuueckuit kype : [16+] / B.B. Jluteunos, O.B. lasbinenko, M.1.
3asikaH 1 J1p. — Hopocubupcek : HoBocHOHpPCKHii rocy 1apCTBEHHBIN TEXHHIECKUH YHUBEPCHTET,
2011. — 346 c. — (Yue6ruxu HI'TY). — Pesxum nocryna: mo noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=135596 — ISBN 978-5-7782-1738-6.

IleyaTHbIe U3TAHHHA
1. Ata6exos I'. W. TeopeTHuecKHe OCHOBEI 3NEKTPOTEXHUKH. JIMHEHHBIE 3TEKTPHIECKHE IIENH !
yue6. mocobue 1t By3oB / I. Y. Atabekos. - 8-e u3a., crep. - CII6. : Jlans, 2010.-592 c. : ni.

Ipo¢eccuonanbHbIe 6a3bI JaAHHBIX, HHPOPMALHOHHO-CIPABOYHbIE U MOHCKOBBIE CHCTEMBI

1. W3BecTus BeICIIMX YueOHBIX 3aBe/ICHHH. DIeKTPOMEXaHUKA.

2. XypnHan DneKTpOTEXHHKA.

3. Xypnan DIeKTpHYECTBO.

4. 9BC «Yuusepcuterckas 6ubmuorexka Onnaiisy: http:/biblioclub.ru/

5. Tlopran uH(OpPMANHOHHO-00pa30BaTeNbHBIX pecypcoB YpdV: https://study.urfu.ru/

6. IntechOpen Begymuii MUPOBOi H3JaTENb KHHUI C OTKPBITBIM JOCTYIIOM
https://www.intechopen.com/

7. TlpodeccroHatbHAs CETh IS YUEHBIX U UCCIIEI0BaTENICH https://www.researchgate.net/

8. Netelectro HoBocTy 3nekTpoTeXHHKH https:/netelectro.ru/

9. CGOpHHK CTaHJAPTOB VIHCTHTYTa HHXKEHEPOB DIEKTPOTEXHUKH U d1eKTpoHukH IEEE
https://standards.ieee.org/




MaTtepuaasl aasa aun ¢ OB3

Bece kontent OBC nmpencrasneH B Buae (aiiioB creuuanbHOro (opmarta Ui
BOCIIPOM3BECHUS CHHTE3aTOPOM peyH, a TaK JKe B TECTOBOM BMJIE, IIPUIOJHOM Ul IIPOYTEHHA C
KCIOJIb30BAaHUEM IKPAHHOM JIYIIEl M HACTPOUKOH KOHTPACTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILINHbI

CaeneHHnsi 00 OCHAIIEHHOCTH JHCHMILIMHBI CHENHAJTH3UPOBAHHBIM H Ja00pPATOPHBIM
000py10BaHHEM U NPOrpaMMHBIM o0ecredeHHeM

JUist peanm3alvil JUCIIHILUTHHEI HCIIOIB3YIOTCS ydeOHbIE ayTMTOPHH JUIsl IIPOBEIEHUS 3aHATHH
JIEKIIMOHHOTO, CEMMHAPCKOTO, MPAKTHYECKOro THIIA, OCHAIIEHHBIE HEeOOXOMMMBIM 000pyI0BaHHEM,
COOTBETCTBYIOIIME TPeOOBAHUSIM OpraHU3aly y4eOHOro IpoIlecca B COOTBETCTBUM ¢ CAHUTAPHBIMH
npaBmwiaMd ¥ HopMamu. MeGens ayfuTopHasd ¢ KONMYECTBOM pabOYUX MECT B COOTBETCTBHH C
KOJIMYECTBOM CTYICHTOB.

KoMIplOTEpPHBIE  KIAaCcChl  pecypcHoro  HMHGOpPMalMOHHO-00pa30BaTeNbHOrO  IIEHTpa
HTHU (pumman) YpdV.
Jlaboparopus «O01mast 31EKTPOTEXHHKAN.
Haumenosanue [NepeueHb
CreLMaNbHbIX MPOrpaMMHOro
. OcHalleHHOCTb crelHaabHbIX
Ne u NIOMELLeHHH 1 . . obecrieyeHus.
Bup 3ansTuit " NOMEUIEHHH M MOMELLEHHH 111
m\I1 NoMeIIeHui U1 " PekBU3UTHI
5 caMocTosATeNbHOH paboTEl
CaMOCTOATENBHOH NOATBEPKAAOILErO
paboThl JIOKYMEHTa
1 | Jlekunu YyeOHas ayauTopHs MebGenb ayquropHas ¢ OnepauuoHHas

s l'lpOBeJleHHﬂ
JIEKLIHOHHBIX 3aHATHH

KOJIHYECTBOM paﬁoqux MECT B
COOTBETCTBHH C KOJIMYECTBOM
CTYIEHTOB, paboyee MeCTo

cuctema Windows,
oHCHBII MakeT
Microsoft Office

npernojasarens, 10cKa Hororop Ne 43-
ayJauTopHas. 12/1712-2019 ot
KoMneroTepHas TeXHHKa: 18.11.2019;
KOMILIEKT MePEHOCHOr0
MPOEKLIMOHHOTO 000PYA0BaHUA:
HOYMOYK, NpOEeKMop,
NPOEKYUOHHBLU IKPAMN.

2 | IpaktHyeckue | YuebHaa ayauropus Mebenb ayauTopHas ¢ OnepaunoHHas

3aHATHA

IS TIPOBEAEHHSA
NPaKTHYECKHX U
CEMHHAPCKHX 3aHATHH

KOJIHYECTBOM pabovuX MecCT B
COOTBETCTBUH C KOJIMYECTBOM
CTYAEHTOB, paboyee MECTO

cuctema Windows,
oducHbIH MakeT
Microsoft Office

npernojasarens, 10CKa Joroeop Ne 43-
ayJuTOpHas. 12/1712-2019 ot
KoMmeroTepHas TeXHUKa: 18.11.2019.
KOMILIEKT [epPEeHOCHOTO
TMPOEKLMOHHOTrO 000pYA0BaHHM:
HOYmOYK, npoexmop,
HPOEKYUOHHbII IKPAH.

3 | JlaGopatopheie | JlaGopatopus «OO0was | - M3MEPUTENbHBIE TPHOOPBI K OnepauroHHas

paboTsl

SNIEKTPOTEXHHKAR ]

KoMmnbloTepHsli K1acc

KOMILIEKChI; HCTOYHHKH
MUTaHUS;
- nabopaTopHbIe

cucrema Windows,
otucHBIH nakeT
Microsoft Office




PUOLL

aBTOTpaHC(OpMAaTOpPhI OAHO U
TpexdazHble;

- TpaHchOpMaTophbl
onHothasHble U TpexdazHble;

- npeodpa3oBaTeNH YacTOTHI;
- TEHepaTopbl CUTHAJIOB;
HabOpBI PE3UCTOPOB,
9NEKTPUUYECKHX EMKOCTEMH,
WHIYKTHBHOCTEH;

- MOHT&)XKHbIE NaHEJH.

JHoroeop Ne 43-
12/1712-2019 ot
18.11.2019;

Multisim 11 - naker
MO/IENTHPOBAHHS
AEKTPHUECKHX
SMEKTPOHHBIX CXEM,
MPOU3BOHUTEb:
National Instruments,
CPOK JEeHCTBHA
JMLEH3UH: GeccpodHo

Koncynpraimu | YuebHas ayauropus MeGenb aynuropHas ¢ Cucrema
IU1s IPOBEICHHs KOJIMYECTBOM pabouux MecT B BHAEOKOH(bepeHLH
KOHCYJIbTaLlHi COOTBETCTBHH C KOJTMUECTBOM Apache Openmeetings
CTyIeHTOB, pabouee MecTo (cBoGoaHO
WK npenojaBaress, 10cka pacrpocTpaHiemMoe
ayJMTOpHAas. [10 ¢ OTKpBITbIM
B hopmare KoMrbloTepHas TEXHHKA: KOJOM)
BH/IeOKOH(epeHLIni KOMIUIEKT [EPEHOCHOTO
npoekuuoHHoro obopynosanus: | Ilnargopma Microsoft
HOYmOYK, RPOeKmop, Teams (B cocraBe
HPOEKYUOHHBIT IKPAH. Microsoft Office-365)
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019
Texyui VuebHas ayauropus Mebenb ayaAuTOpHas c
KOHTPOIIb, IUTSl IPOBECHHUS KOJIU4ECTBOM pabovMX MecT B
MPOMEXKYTOYHAsl | TEKYIIEro KOHTPOJIA M | COOTBETCTBHH C KOJTMYECTBOM
aTTecTalys NPOMEKYTOUHO CTYIEHTOB, paboyee MECTO
aTTecTaLuu npenoaasatess, 10cka
ayIMTOpHAas
CamocTroaTensH | YueOHas ayauTOpHUA Mebenb ayIUTOpHas ¢ | OnepaunonHas
ag pabota konuuecTBOM pabouux wmecT B | cuctema Windows,
CTY/IEHTOB COOTBETCTBHH C KOJIMYECTBOM | O(pHCHBIH NaKeT

TTomemenus nns
CaMOCTOSATENBHOM
paboTel 0Oyuarompxcs

CTymeHTOB, pabouee  MeCTO
npenojasarens, JIOCKa
ayMTOpHas.

KomnbroTepHas TEXHHKA:
NEePCOHAIbHbIE KOMMbIOTEPDI,
YCTPOMCTBA MOAKITIOHEHHUS K
cetu MuTepHer, 10CTyN B
3/IEKTPOHHYIO HH(OPMAaLIMOHHO-
obpaszosarenbHyto cpeny HTH
(punuana) YpdDV, koMmiekt
JIMLEH3MOHHOTO MPOrpaMMHOI0
obecneyeHHUs

Microsoft Office,
Horoeop Ne 43-
12/1712-2019 ot
18.11.2019;

Horosop Ha
npenocTaBiCHHE
MOCTOAHHOTIO A0CTYNa
k ceTd MuTepHer ot
31.12.2020 Ne 800122
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