MuHHCTEPCTBO HAYKH U BbICIIEero oOpasosanusi PO
PenepanbHOE roCyIapcTBEHHOE 0 HOIKEeTHOE 00pa30BaTe/IbHOE yUpeKAeHUEe
BbICILLIET0 00pa3oBaHus
«Haumno HaIbHBIH HCCJIEI0 BaTEeIbCKUI yHUBepcuTeT «MIW»

Hanpasienne moaroroBku/cneuuanbHocTh: 13.04.02 DaeKTpol Hepre THKA 1 3JIeKTPOTEXHIKA
HaumenoBanue o0pasoBare/ibHOI nporpaMmbl. Moae/lMpoBaHue B 3JIEKTPOIHEPreTHKe U 3JIEKTPOTeXHUKe
Y poBenns 00pa3oBaHusi: BbICIee 00pa30BaHue - MArucTpaTypa

®opma o0yuenusi: Ounas

Pa6ouasi npo rpamMma JHCIHUILTHHbI
MOJAEJINPOBAHUE YCTPOUCTB CUJIOBOU 3JIEKTPOHUKHA

Baok: Baok 1 «Incuynamnsas (Moaym)»
YacTb 00pazoBaTeIbHOM .
YacTtsb, hopMupyemMasi y4aCTHUKAMHU 00pa30BaTe/IbHbIX OTHOLUEHMH
Npor paMMBbl:
Ne TUCHHIIMHBI IO Y4eOHOM
yrcoHomy B1.4.03
IUIAHY:
TpynoeMKkocTh B 3a4eTHBIX
PYA 3 cemectp- 4;
e/IMHMLIAX:
Yacos (Bcero) mo yueoHom
( )10 y4 y 144 yaca

IUIAHY:
Jlexnun 3 cemecTp- 32 yaca;
IlpakTHyeckue 3aHATUA 3 cemecTp- 32 yaca;
JlagopaTtopHbie padoThI He MpeIyCMOTPEHO YIeOHbIM IIAHOM
Kouncynbsranuu MPOBOIMTCS] B PAMKAX YACOB ayIMTOPHbIX 3aHATHIA
CamocTosiTe/ibHast paGoTa 3 cemecTp- 79,7 yaca;

B ToM yucJje Ha KIVKP He MpeIyCMOTPEHO Y4eOHbIM IIAHOM
Huasi koHTaKkTHAs PadoTa MPOBOJMTCS] B PAMKAX YACOB ayIMTOPHbIX 3aHATHI

BKJIIOYAS:
KonTposbHasi padoTta
IlpomexyTOYHAsA ATTECTALMA:

3aueT ¢ oLeHKOM 3 cemecTp- 0,3 yaca;

Mockga 2021



ITPOI'PAMMY COCTABMUJIL:

MNognucaHo aeKTpoHHoM nognuceko ®TEO0Y BO «HUY «M3U»

CsefleHuA o BRagensLe L3N M3K

Bnapeney, PoxkoBs A.H.
[IpenogaBarens Wpermupusaron | ROA29b7ad-RozhkovAN-a1946784 A.H. PoxkoB
(IOIKHOCTB ) (oammcs) (pacumdpoBka
TIO/ITICH)
COI'TACOBAHO:

PykoBonureinn
00pa30BaTEIbHON MPOrpaMMbI

MNoanucaHo 3NeKTpoHHOM nognuceko $TEOY BO «HUY «M3U»

CeeneHua o snagensie U3 MoK

Bnapeney,

Ko3zbMuHa U.C.

WaeHTndukatop

Ra036a963-KozminalS-f85c8f2a

N.C. KozpMmuHa

JIOJDKHOCTB, Y4€Has CTCNCHb, YUEHOE 3BAHHE TIOJITTUCH acn(ppoBKa
y y p
TIO/IITUCH)
MoanucaHo 31eKTpoHHOW nognuckio ®rE0Y BO «HUY «M3U»

3 v 19 CeeneHua o snagensie U3 MoK

aBeI[yIOH-U/H/I BbIHyCKaIOHIeH Bnapeney, TyJ'IbCKIfII?I B.H. o
Kad)e 1§03 NperTnduratop R292b173d-TulskyVN-7e812934 B.H. Tynbckuit
(MOJKHOCTB, y4eHas CTeNeHb, YYEHOE 3BaHHUE) (moArwcsk) (pacmindpoBka

TIO/ITIMCH)



1. EJIX1 U 3AJAYU OCBOEHMU A U CHUIIJINHBI
Ilenp ocBoeHHMs JMCHUILUIMHBI. SBJISIETCS M3YYEHHE NPUHIMIOB (DYHKIMOHMPOBAHUS U
MOJIEJIMPOBAHUS YCTPOKMCTB CIJIOBOW SJICKTPOHMKH, TPEJIHA3HAYEHHBIX JJI1 paOOTHI B AJIEKTPOIHEPIETHKE
3anaun AUCHHMNIMHBI

- OCBOCHHE COBPEMEHHOM 3JIeMEHTHON 0a3bl CWIOBOM 3JI€KTPOHHUKY;

- OCBOCHHE THIIOBBIX CXEMOTEXHHUECKUX PEIICHHH MpeoOpa3oBaTesieil CWIOBOW AJICKTPOHHKH,
HCIIOJIb3YEMBIX B JJICKTPOSHCPICTHUKE,

- IpUOOPETEHNE HABBIKOB pacyeTa U MOJAEJMPOBAHKS TMOTYNPOBOIHUKOBBIX TpeoOpa3oBaTese

CIWIOBOM JIEKTPOHMKUY;

- HpI/IO6peTeHI/IC HAaBbIKOB TIpUHATUA U 000CHOBAaHMS TEXHHYECKHX peH.IeHIdﬁ Ha OCHOBC

PE3YyIbTATOB MOACIUPOBAHUSI YCTPOUCTB CWIOBOM AJIEKTPOHUKH.

dopmupyeMbie y 00ydaromerocss KoMneTe HIUM 1 3aIUIaHAPOBAHHBIE Pe3y/bTaThl 00y4e HUSl TI0
JIUCLMIUIMHE, COOTHECEHHbIC C HHAMKATOPAMH J0CTH Ke HUS KOMIIeTeH LU :

Koa n HauMeHOBaHHEe

Koa n HanmeHoBaHue

3amiaHMpoOBaHHbIE Pe3yJbTaThl 00y4eHust

KOMIIEe T€ HIIUH HHINKATOPA T0CTHKE HUSI
KOMIIeTe HI[UU

-2 Crn HOCTH -Ao 3HAET :
ITK-2 Croco6Hoc -4 3Hae 3HATh
IPMHUMATh y4acTHE B MH(OPMaIMOH HbIE - METO/Ibl aHAJIM3a YCTPOWUCTB CIIOBOM
peleHn TEXHOJIOTHH, HCIOb3yeMbie B | HICKTPOHHKH,
HCCIIeIOBATENIbCKUX 3a/71a4 B | HAYKE M TEXHHUKE - BXOTHOU A3bIK aBTOMATHU3UPOBAHHOU
paMKax peajn3aiyn MpOrpaMMbl KOMITbIOTEPHOTO

HAYYHOTO MPOEKTa

MOZIEJIMPOBAHUS YCTPOWUCTB CWIOBOH
IEKTPOHUKHU.

YMETh:
- IIPUMEHATh aHAJIM3 YCTPOMCTB CHIOBOM

ANIEKTPOHUKU TPH BBINOJIHEHUN HAYYHBIX
HCCJIETOBAHN.

I1K-3 CrocoOHOCTE
NPUHAMATh y4acTHE B
MATEMATHUICCKOM U
KOMIIHIOTE PHOM
MOJIC/IMPOBAHIN B
AICKTPOIHEPTETUKE U
AIIEKTPOTEXHHKE

W]I-1rk.3 BaageeT HaBeIkaMu
paboThI C
AIEKTPOIHEPIETUIECKUMHU U
EKTPOTEXHUIECKUMHU
CHCTEMaMH, YCTPOHCTBAMU
CHWIOBOM JJIEKTPOHUKH U
OpraHm3alyy IMpoLecca
00pabOTKHU U aHaM3a
uHpopMaImu

3HATh:
- CXEMBbI 3aMEIICHUS YCTPOWCTB CHIOBOM
ANIEKTPOHUKU U UX NapameTphl.

YMETh:
- pacCUUTHIBATh YCTAHOBUBILIMECS U

NepeXo/IHbIe MPOIECCHl B YCTPOMCTBAX
CIWIOBOW AJIEKTPOHHMKH C IMOMOUIBIO
ABTOMATHU3MPOBAHHBIX TPOrpaMM aHaJ3a
Y MOJIeITMPOBAHUS.

2. MECTO JUCIHHUIIJIUHBI B CTPYKTYPE OBPA30OBATEJLHOM TPOT PAMMBI BO

JlycipmHa

OTHOCHTCA K

OCHOBHOM

npodeccroHaTHHON

00pa3oBaTesIbHOM  NporpamMMe

MognenupoBaHre B IJIEKTPOIHEpreTUKe M AMekTporexHuke (nmanee — OIIOII), HampaBieHUs MOATOTOBKH
13.04.02 DnexTpodHepreTUKa U AIEKTPOTEXHHKA, YPOBEHb OOpa30BaHWsA: BHICIIEE OOpa3OBaHHE -

MarucTparypa.

basupyeTrcst Ha ypoBHE CpeiHero 00ILeTro 00pa30BaHUs.

PesynpTaThl 00y4eHus, MOMy4YeHHbIE MPU OCBOCHUU JHCIMIUIMHBI, HEOOXOIMMBI TIPU BBITIOITHEHHH
BBIMYCKHON KBalM(pUKAIMOHHON pPa0OTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKkTypa Q¥ CIHILIMHBI
OO01ast Tpy10eMKOCTh IUCIMIUIMHBI COCTABIIACT 4 3aU€THBIX e TUHUIIBI, 144 daca.

Pacnpenenenue Tpy ioemMKocTH pas3zena (B 4acax) 1o BuiaM yu4eOHoH padoThl

Paznenbl/TeMbl § 5| &
Ne | macrmmmnsl/hopmMel sl 3 Konrakmias pabora cp CoziepkaHne CaMOCTOATENTbHOM PaboTh/
/1 TP OM €3Ky TOY HOM o8| 3 Koucynpranus VKP PaGotaB Toaroroska x METOMYECKUE YKA3aHHUS
aTTecTaluy gg| o |Jlx Jla6 | Ilp KIIP K VIKKIL | TK I1A cemectpe aTTecTaIun
aa /KOHTPOJIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 | Bumpl npeobpa3oBaHus 11 3 3 - 2 - - - - - 6 - Il0020mo6Ka K npakmuyeckum 3aHAMUAM:
3IEKTPUYECKON W3yuenue matepuana no pasaeiy " Bup
SHEPTUH. DJIeMeHTHas npeoOpa3oBaHKA IEKTP UIECKOM SHEPIUU.
0aza cunoBoi DneMeHTHas 6a3a CUII0BOM JICKTP OHUKH''
JIIEKTP OHUKH MOITOTOBKA K BHITIOJHEHHIO 33 JaHUN Ha
11 | Buasl npeoGpazoBanus 11 3 - 2 - - - - - 6 - MIPaKTHY ECKUX 3aHATHAX
ANIEKTPUIECKON I1o020moe6Ka kK KOHmMPO.TbHOU padome:
9HEepIuu (II0CTOSHHOIO W3zydenne matepuaios o pazaeity Bumer
HaTpSDKEHUS B npeoOpa3oBaHUs SIEKTPHYECKON SHEPrUm.
HEPEMEHHOE, DreMeHTHast 6a3a CHIIOBOM JJICKTP OHUKH U
MepeMEHHOE B MOATOTOBKA K KOHTPOJBHOH pabote
MOCTOSTHHOE, CamocmonmenbHoe uzyuenue
MTOCTOSIHHOE B meopemuyeckozo mamepuana: sydenue
MOCTOSTHHOC M T.IL.). JIOTIOJIHUTEIIFHOTO MaTepHaJATIo Pa3ieiy
CunoBsie " Buipl ipe0 0 pa3oBaHus JICKTP Y €CKOM
II0JIy 1P OBOJHUKOBBIE 9HEepruu. JIeMeHTHas 0a3a CUIOBOH
Kmouu. [lno. ANEKTPOHUKH"
Tupuctop. H3yuenue mamepuanos 1umepamypHuix
TpaH3ucTopEI. UCOYHUKO8:
OcHOBHBIE [2], cTp. 100...325
XapaKTepPUCTHKH. [3], c1p.60 ... 130
[HoTepu momHOCTH. [7], c1p.5...96
TenoBbie [8], c1p.6...12
XapaKTePUCTUKU [9], c1p. 1...30
CUJIOBBIX
TOJTY [P O BOAHHKOBBIX
Kkmouen. CxeMbl
3aM eIICHUS F M O IS




3JIEMEHTHOH Oa3bl

YCTPOUCTB CUIIOBOM
3JIEKTPOHHUKH
2 BenoMble ceThio 46 12 14 20 CamocmoamenpHoe u3yyenue
npeoOpa3oBaTem meopemuyeckozo mamepuana: VIzyuenue
INEKTPUIECKON JOTIOJIHUTENIFHOTO MaTepHaaIio pa3ieiy
SHEPIHUH "BenoMble CeThI0 TpeodpazoBaTesn
2.1 Omrodaszubie 46 12 14 20 ANIEKTpUYECKON FHeprun”
BBITIPSIM UTEJTH. 110020m06Ka K np aKMUYecKUM 3a HAMUAM
CriaxxuBatoiue W3yuenue maTtepuaina o pasaeiy " BeroMele
(G UIBTPEI. CeTbIO ITPeoOpa3oBaTes NEKTPUUECKO U
MHorod a3Hble CXeM bl 9HEpTuM" MOAr0TOBKA K BBIIIOJHEHHIO 38 JaHU I
BBIIPSIMJICHUS. Ha P aKTHY €CKUX 3aHATUSIX
VYnpasisaeMble I10020mo6Ka K KOHMPO.ILHOU padome:
BBITIP SIMUTEIIH. W3yuenune matepuanoB 1o pasneny Benomeie
3aBUCUMBIE CeTbI0 MpeoOpa3oBaTes NEKTPUUESCKO U
UHBEPTOPBHL SHEPTUH U IOArOTOBKA K KOHTPOJIbHOM paboTe
PeBepcuBHbIif Io020mo6xa Kk meKyuwiemy KoHmp ouo:
peoOpa3oBaTesb. [ToBTOpenune marepuana o pazaeny "Benomeie
IIpeo6pazoBatens CeThI0 MpeoOpa3oBaTesy SJIEKTPIUECKO
YaCTOTHI C sHeprun"
HEMOCPEeICTBEHHOM H3zyuenue mamepuanog 1umepanypHsix
CBSI3BIO. UCHIOYHUKO6:
BricokoBosbTHAS [1], ctp. 1...64
cHcTeMa [4], c1p. 188 ... 250
ANIEKTpOTIepeaadn [5], c1p.578 ... 754
ITOCTOSTHHOTO TOKA. [8], cp. 13...103
Perynsitopsr- [9], ctp. 188...250
CTaOMIM3aTOPEI
MepEMEeHHOr0
HaMpsHKEHUs.
Komniencupyromnme
YCTpOHCTBa
(npononbHEIE,
MIOTICPEUHEIE).
Da30n0BOPOTHEIE
YCTpOHCTBa C
TUPUCTOPHBIMHU
KOMM yTaTOpaMHu.




Mo ey BEJOMBIX

CETBIO
npeoOpazoBaTesneit
3IIEKTPUIECKON
SHEPTHUH
3 Koa ¢ prmment 12 2 6 I10020mo6Ka K npakmuyeckum 3aHAMUAM:
MOIITHOCTH CETEBOTO N3ydenune matepuana ro paseiy
npeobpa3zoBaTens. "Kos () pUIIMeHT M OIIHOCTH CETEBOTO
Brmsinue npeoOpasoBateiisi. Biusnue npeoOpa3oBaresis
npeo0Opa3oBaTens Ha Ha MTUTAIOIIY0 CEeTh" TI0IT0TOBKA K
MHUTAOIIY IO CETh BBIITOJTHCHUIO 33 JAHUI Ha ITPaKTHY eCKUX
31 Townstre 12 2 6 3aHITUSIX
K03 purmeHTa CamocmosnmensHoe usyuenue
MOIITHOCTH. meopemuyeckozo mamepuana: Vzyuenue
MopempoBaHue u JIOTIOJTHUTENILHOTO MaTepHaIato pa3aey
aHaJIM3 BIUSAHUA "Koa(h pUIIHEeHT M OIIHOCTH CETEBOTO
BBINIPSIMUTEIICH HA npeobpa3zoBaterst. BimsiHue mpeo6pazoBaresist
MATAIOLIY IO CETh. Ha MTUTAIOIIY IO CEeTh"
Crioco OBl MOBBIIICHUS 110020mo6Ka K KOHMPOILHOU padome:
ko3 puImeHTa H3ydeHne MmaTepHaoB 10 pasJielty
MOIIHOCTH C TOMOIIIBIO Kos ¢ ¢ uiipeHT MOIITHOCTH CETEBOTO
YCTPOMCTB CHIIOBOM npeoOpasoBatens. BivsiHue mpeoOpa3oBaresis
9JICKTP OHUKH. HA [MUTAIOIY IO CETh U [TOATOTOBKA K
IpeobpazoBatenu ¢ KOHTpOJILHOH paboTe
MTOBBIIIICHHBIM I100z20mo6Ka k mexyuwiemy Koump o/uo:
K03 purmeHToM [ToBTOpEHMe MaTeprana 1o pazaeiy
MOITHOCTH. "Koa ¢puIieHT M OIITHOCTH CETEBOTO
KommnieHcaTopsr npeoOpasoBateis. BiusHue npeoOpaszoBaresis
PEaKTUBHOM M OLTHOCTH Ha MUTAIOIIYO CETh"
Y MOIIHOCTH H3zyuenue mamepuanog 1umep anmypHuvix
HCKaKCHHUN UCHOYHUKO8:
[4], ctp. 188... 190
[8], c1p. 104...110
4 ABTOHOMHBIE 38 10 20 Camocmoamenvroe uzyyenue
npeoOpa3oBaTelu meopemuyeckozo mamepuana: Vzyuenue
CHJIOBOM DJICKTP O HUKH JIOTIOJTHUTEJIbHOTO MaTepHAJIATIO PA3JIeITy
4.1 ABTOHOMHBIE 38 10 20 " ABTOHOMHBIE TP e00p a30BaTEIIH CHUII0 BOK
UHBEPTOPHI ANEKTPOHUKH"
HaIpsHKEHMS. Ilo020mo6Ka K npaKmuyecKum 3anamuam:
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ABTOHOMHBIE W3yuenue matepuana o pasaeiy
HWHBEPTOPHI TOKA. " ABTOHOMHBIE TP €00p a30BATEIH CHJIO BOH
WMy necHble 3JIEKTPOHUKU'" MOATOTOBKA K BBITIOJHEHUIO
PeryJIsTOpEI 3aJ]aHW I Ha TIPAKTHY €CKUX 3aHATHSIX
HaTPSDKSHUS. I10020mo6Ka K KOHMPOILHOU padome:
IpeobpasoBatemu H3y4yeHne MaTepruaioB IO pa3zeity
yacToThl. CTaTHuecKue ABTOHOMHBIE ITPe0Opa3oBaTEN CHIIOBOU
KOMIICHCATOPbI 3JIEKTPOHUKH U ITOFOTOBKA K KOHTPOJILHOM
PEaKTUBHOM MOIIHOCTH paborte
(CTATKOM). Ilo020mo6Ka K mexyuwiemy KOHmp oio:
OOBbeneHHbIE IloBTOpEHNe Mareprana 1o pasaeiy
PETYJISITOPHI TIOTOKOB " ABTOHOMHBI€ [P €00p a30BaTeIH CHUIIOBOM
momHocru (OPIIM). 3JIEKTPOHUKH"
AXTUBHBIE P UITBTPHI. HU3yuenue mamepuanog 1umepanypHsix
Mo nesm aBTOHOMHBIX UCHIOYHUKO06:
rpeoOpaszoBaTeei [4], c1p.253 ... 470
CHJIOBOM AJIEKTP OHHUKH [5], c1p. 157 ... 458
[8], cTp. 132...192
[9], c1p.252...470
5 CucteMBbl ynpaBileHUs] 19 10 Il0020moe6Ka Kk mexywiemy KOHmp o/110:
npeoOpa3oBaTes MU [HoBTOpenue marepuana o pazaeiy " CucteMsl
CHJIOBOM 3JIEKTP OHUKHI yIIpaBIeHHs ITPeo0pa3oBaTeIIMU CHIIO BOH
51 JpaiiBepbl CHIIOBBIX 19 10 3JIEKTPOHUKH"
TMIOJTY TP OBOJHUKOBBIX Io020mo6Ka K KOHMPO.ILHOIU padome:

xmoueit. CHCTEMEBI
HAMITYJIbCHO-()A30BOr0

W3y4enne maTepranoB 1o pasueiy CHCTeMBI
yIpaBJIeHHs P eo0 pa3oBaTeIsIMU CHIIOBOH

yupaBJICHUSA BEIOMbIMA SJICKTPOHUKHA U ITOATOTOBKA K KOHTpOJ'H:HOﬁ
peoOpa3oBaTeIIsIMHI. paborte
LHEpOTgo -UMITYJIbCHAS CamocmonamenbHoe uzyuenue
Mo ayJsiuus (LHUM). meopemuyeckozomamepuana: Vizydaeniue
YacTOTHO-UMITYJIbCHAS JOTIOJIHUTENILHOTO MaTepHajalio pa3ueiy
Moy ius (UNUM). "CucTeMbl yTIpaBICHHS TP eoOpa3oBaTesIMU
MuxkpormnponeccopHbie CHJIOBOM AJIEKTP OHHKH"
CHCTEMBI YIIPABICHHS ITo020mo6Ka K npaKmMUYECKUM 3AHAMUAM
yCTpOHCTBaMU CUJIOBOM N3yuenune matepuana 1o pasaeiy " CucteMsl
IIEKTPOHUKH. yHpaBIeHHs P o0 pa30BaTeISIMU CUIOBOH
Mo nenmupoBanue ANEKTPOHHUKH" TIOATOTOBKA K BBITIOTHEHHIO
CUCTEM YIIPARICHUS 3aJ]aHU Ha TP AKTHIECKUX 3aHATHIX
yCTpOHCTBAMHU CUIIOBOI1 H3yuenue mamepuanos 1umepamypHoix
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3JICKTPOHHUKHA

UCMOYHUKOGB.
[6], c1p. 18 ... 206
[9], c1p. 117...185
[10], c1p. 3..200

3ayeTc OLEHKOH 18.00 - - 0.3 - 17.70
Bcero 3a cemecTp 144.00 32 32 0.3 62 17.70
Hroro 3a cemectp 144.00 32 32 0.3 79.70

Ipumeyanmue: Jlex — neximy; Jla6 — maGopatopupie pabotsr; [Ip — mpakTuueckue 3ansiTust; KIIP — aynuropHble KOHCYIBTAIMUA 10 KypCOBBIM
npoekraM/paboram; MKKII — nHnuBrnyanbHpIe KOHCYJIBTAIMM TIO KypCOBBIM IpoekTam/padoram; ['K- rpymmoBbie KOHCYJIbTAIMK TIO pa3zieiiam
nuctmnbel; CP — camocTositenbras pabora cryaenra; MKP — unas xonrakTHast pabora; TK — texynmii kKoHTpomb; 1A — npoMexxyTrodnas

aTTeCTalyA




3.2 Kparkoe coaep:xkaHue pa3jiejoB
1. Buovl npeobpa3zosanus s1eKmpuieckoli 3Hepauy. diemeHmuas 6a3a cuioB8ou 31eKmpoHUKY

1.1. Buasl npeoOpa3oBaHus 31E€KTPUYECKON dHEPruM (IIOCTOSHHOTO HAIPSKEHUS B
MIEPEMEHHOE, NIEPEMEHHOE B IIOCTOSIHHOE, MOCTOSIHHOE B MOCTOSIHHOE M T..1.). CHloBbIE
noynpoBoA HUKOBbIE KimouM. Juon. Tupuctop. TpausucTopbl. OCHOBHbIE XapaKTE€pPUCTHUKHU.
ITorepu MomHoOCTH. TeIUIOBbIE XapaKTEPUCTHKH CWIOBBIX MOIYNPOBOJHHUKOBBIX Kitouel. CXeMbl
3aMelIeHUs U MOJIEJIU 3JIEMEHTHON 0a3bl yCTPOWCTB CWIIOBOM 3JIEKTPOHUKH

2. Beoomwle cemvio npeobpazosamenu aaexmpudecKkol 3uep2un

2.1. OngnHodhazneie BhIMpsiMuTe M. CriaxuBarompe (QwibTpsl. MHOro(as3Hble CXEMBI
BBINPSMJICHUS. Y IIPaBJIIEMbIE BBHIIPAMUTEIN. 3aBUCUMBbIE UHBEPTOPHI. PeBepcuBHbII
npeoOpa3oBatenb. [Ipeodpa3oBaTesb 4aCTOTHI C HETIOCPEACTBEHHON CBSA3bI0. BEICOKOBONIBTHAS
CUCTEMa 3JIeKTporepejauy MOCTOSHHOTO TOKa. PerynsTopbl-cTabWwIM3aTopsl epeMeHHOro
HanpsokeHws. KoMmeHcupyromme ycTpoicTBa (MpooJibHbIe, TonepedHsie). Da30mnoBOpOTHBIE
YCTPOWCTBA C TUPUCTOPHBIMU KOMMYyTaTopaMu. Mozenn BeJOMBbIX CEThIO Mpeo0pa3oBaTee
AIEKTPUIECKOU SHEPIUH

3. Koagpdpuyuenm mownocmu cemesozo npeobpazosamens. Biusnue npeobpazosamens na
numawyio cemb

3.1. IlonsTue xko3dpduMeHTa MOIIHOCTH. MOJENIMpOBaHUEe | aHAJIM3 BIUSHUS BBIIPIMUTENCH
Ha TMTAIONIYI0 ceTh. CriocoObI MOBBIMIEHN KOA(DUIIEHTa MOIIHOCTH C TIOMOIIBIO YCTPOICTB
CWIOBOH 3J1eKTpOoHUKU. [IpeoOpa3oBaTeny ¢ NOBBIIICHHBIM KOI(P(OUIMEHTOM MOIIHOCTH.
KomniencaTopbl peakTHBHOM MOIIHOCTH M MOIIHOCTH HMCKAKEeHHI

4. Asmonomuvie npeobpazosameny CUI080U IACKMPOHUKU

4.1. ABTOHOMHBIE MHBEPTOPBI HANPSKEHWS. ABTOHOMHBIE MHBEPTOpPHI TOKA. MIMITynbCHbIE
perymsaTopbsl HanpsbkeHus. [IpeoOpa3oBaTenn yacTorbl. CTaTUIECKUE KOMIIEHCATOPBl PEAKTUBHOU
MotnHocTH (CTATKOM). O6benennbie perynatopsl norokoB mouHoctu (OPIIM). AkTuBHBIE
¢uwibTpel. Mozenu aBTOHOMHBIX IpeoOpa3oBaTeeil CUI0OBOM 31€KTPOHUKU

5. Cucmemol ynpagienus npeoopasoeamensimi CUI0 80U DJ1eKmpOHUKU

5.1. IpaiiBepbl CIIOBBIX MOMYMPOBOJHUKOBBIX Kitouel. CHCTEMBI UMITYIIbCHO-(Ha30BOro
yIpaBJIeHUs BeJAOMBIMH MpeoOpa3oBaTessiMu. [1IupoTrHo-ummynscHast monymsimwst (ILIIMM).
YacrorHo-ummnysbcHass Monyssiims (UMM). MukponponeccopHbie CUCTEMBI YIPaBICHUS
YCTPOWCTBAMU CWIOBOM AJEKTPOHUKH. MOJIEUpOBAaHUE CUCTEM YIPABIEHHUS YCTPOWCTBAMU
CIWIOBOM JIEKTPOHUKU

3.3. Tembl NpaKkTH4e CKUX 3aHATHIi
1. BBogHOe 3amsiTHe. DneMeHTHas 0a3a CWIOBOM AJIEKTPOHHUKY;
2. YcrpoiicTBa ipeoOpa3oBaHus IEKTPUIECKON SHEPTHy;
3. Mozenu n XapakTepUCTHKH TIOJYTIPOBOI HUKOBBIX KITIOUEH CHIOBOH ANIEKTPOHHKH,



4. MonenupoBaHUE BEJOMBIX CETHIO IMPeoOpa3oBaTEeH MEKTPUIECKON SHEPIUM;

5. PacueTt koadduimenra MommHocTu npeodpazoBatessi. Bimsiaue Ha paboTy 37eKTpUdeCKO
ceTy,

6. MonenupoBaHie aBTOHOMHBIX MPEOOpa3oBaTENeii AMEKTPUIECKON SHEPTHH;

7. MopenupoBaHUe CHCTEM YIPaBJICHHUS MPEeoOpa3oBaTENSIMU IIEKTPUUECKON SHEPTHUH.

3.4. Tembl 1a00pPaTOPHBIX padoT
HE TPETyCMOTPEHO
3.5 KoncyabTanumn

Texywui koumpoas (TK)

1. KoncynmbTammm HampaBlieHl Ha BBITIOJHCHHE pPa3/elioB  KypCOBOTO TPOEKTA  TIOA
PYKOBOJCTBOM HACTaBHHMKa (mpemojaBaTressi). B paMkax 4acoB Ha TpyIIOBbIE
KOHCYJbTAIMKM pPa30uparoTcsi Haubojee Ba)KHple YACTH PACUYETHBIX 3aJaHui pazjena
"Bunbl  mpeoOpa3oBaHus — SIEKTPHUECKOM HHEpruu.  JjeMeHTHas 0a3a  CHIOBOM
AIEKTPOHUKH"

2. KoHcynbrampm HampaBieHbl Ha BBINOJHCHHE pa3[elioB  KypCOBOTO TIPOSKTa  TOJ
PYKOBOJICTBOM HAcTaBHHMKa (TmpemojaBaTresisi). B paMkax 4acoB Ha TIpYIIOBbLIE
KOHCYNIbTAIMM pa3OuparoTcsi HauOolee BaXKHbIE YacTU PACUETHBIX 3aJlaHMi pas3zena
"Benomble ceThbio peodpa3oBaTesl AMEKTPUIECKON SHEPrHH'

3. KoHcynbramym HampaBieHbl Ha BBINOJHCHHE pa3[elioB  KypCOBOTO TIPOEKTa  TOJ
PYKOBOJICTBOM HacTaBHMKa (mpemojasarenis). B paMkax YacoB Ha TIpyIIOBBIE
KOHCYJIbTAIMM pa30OMparoTcsi HauOoNee Ba)KHBIE YacTH PACUETHBIX 3aJlaHWi pas3zelna
"Koapdrmmenr momHOCTH ceTeBoro mpeoOpa3oBarens. BrimsiHue mnpeoOpa3oBaTens Ha
MUTAIOUTYI0 CETh"

4. KoucymbTalm HamnpaBlieHbl HA TMOJMYYEHHWE WHAMBUIYaJbHOIO 3aJaHusl NIl BBINOJHEHUS
KOHTPOJIbHBIX ~MEPOINPMATHH 10 paszneny "ABTOHOMHBIE TIPeoOpa3oBaTENM CHIOBOU
ANIEKTPOHUKU"

5. KoncynbTaimm HampaBlieHbl Ha TOMYYCHUWE WHIMBUAYAJTbHOTO 3aJaHUS JJISI BBITIOJHEHUS
KOHTPOJIbHBIX MEpOonpHsTHid 1o pasneny "Cuctembl yhpaBieHUs MpeoOpa3oBaTessIMU
CHWJIOBOM AJIEKTPOHUKHU"

3.6 TemaTuka KypcoOBBIX MPO€EKTOB/KYPCOBBIX padoT
KypcoBoii npoext/ pabora He mpeaycMOTPEHBI
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3.7. CooTBeTCTBHE pa3ieJ ioB IUCHUIUVINHBI M ()OPMHUPYEMbIX B HUX KOMII€TEHIU it

Homep pazgena
JUCLMIUIMHBL (B

O1eHOYHOE CpeaCcTBO
(THI ¥ HAUMEHOBAHUE)

3aIiaHupOBaHHBIE PE3YJILTATHI O0YUE€HHUS TI0 JIUCIUIUTAHE Konbr COOTBCTCTRIIN C
(B COOTBETCTBHM C pa3ziesioM 1) HMHIVMKAaTOPOB n3.1)
1]2[3[4]s5
3HaTh:
BXOJIHOM SI3BIK aBTOMATU3MPOBAHHONW TPOTPAMMBI KonrponsHast pabora/Bumsl npeodpa3oBanms
KOMIIbIOTEPHOIO MOJIEJIMPOBaHUs YCTPOMCTB CHIIOBOM N-4x-2 + AMEKTPUUECKON 3HEPruM. DieMeHTHas 0a3a
AIIEKTPOHUKU CHJIOBOM JIEKTPOHUKH
METObI aHAJIM3a YCTPOMCTB CWIOBOW 3JIEKTPOHUKH V-4 + KonrponsHas pabora/Benombie CeThIO
npeodpa3oBaTeN MEKTPHIECKON SHEPrin
CXEMBbI 3aMEILEHUS YCTPONUCTB CIIOBOM ANEKTPOHUKU U KX Konrponbaas pabora/Koaddrmenr mommHocTr
rmapaMeTpbl N-1nks + ceTeBoro npeodpaszoBares. BisiHue
npeoOpa3oBaTess HAa MUTAONIYIO CETh.
YMeTh:
MPUMEHATh AHAJIM3 YCTPOMCTB CI/U'IOB?fI ANEKTPOHUKU TPU V-4 + KourponbHas pa60Ta/AB"l;0HOMHLIe
BBITIOJIHCHUN HAYYHBIX HCCJICIOBAHUI npeoOpa3oBaTEeIN CIIOBON SJICKTPOHUKH
PacCUYUTHIBATh YCTAHOBUBIIHECS ¥ ICPEXOIHBIC TPOLECCCHI KonrpomnsHas pabora/CucteMsl ynpaBieHHs
B YCTPOMCTBAX CHIOBOM SNIEKTPOHUKH C TIOMOIIBIO W-Lics + npeodpazoBaTEISIMU CWIOBOM AIIEKTPOHUKU

ABTOMATHU3UPOBAHHBIX IPOrpaMM aHaJln3da U
MOICJINPOBAHMA
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA JJISI
KOHTPOJISI OCBOEHMSI PE3YJIBTATOB OBYUYEHUS 11O JUCLUIIJIUHE
(TEKYLL U KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
MO JUCLUILIUHE)

4.1. Tekyummmii KOHTPOJIb ycIIeBae MOCTH
3 cemecTp

Popma peammzaimy: buneTs! (MMCHMEHHBIN OMPOC)
1. ABTOHOMHBIE TpeoOpa3oBaTey CWiIoBoi anmekTponuku (KoHTpomsHas pabora)
2. Benombie ceThio ipeoOpazoBaTesu dekTprudeckor sHeprun (KonrponpHas padora)
3. Bunsl npeobpa3oBaHust 3IEKTPHUUECKON HEPruM. DJieMEeHTHast 6a3a CHIOBOM 3JI€KTPOHUKHI
(KonrponbHas pabora)
4. Koa(pprmme HT MOIIHOCTU CETEeBOro mpeodpazoBatesi. Brnusuue mpeoOpa3oBaTens Ha
muraronnyto cetb. (KonrponbHas pabora)
5. Cuctembl ynipaBienusi npeoOpa3oBaTesMu cuioBoi anekTpoHuku (Konrponbhas padora)

banmbHO-pelTHHIOBast CTPYKTYpa JUCLMIUIMHBL SIBJSIETCS NMPWIOKEHHEM A.

4.2 ITpomesKyTOYHAs ATTe CTANMSA 110 JUCIHMUILJINHE

3auem ¢ oyenxou (Cemecmp Ne3)
Onenka onpenenseTcs B COOTBETCTBUM C llonokeHnem o OalulbHO-PEUTHHIOBOM CUCTEME ISt
crynenroB HUY «MDW» Ha OCHOBaHUM CEMECTPOBOM M ATTECTAIMOHHOM COCTABJISIFOLIMX.

Ipumeyanue : OrieHOYHBIE MATEPHUAJIBI 110 JUCIIMIUIMHE TPUBEICHBI B (DOHIE Olle HOUHBIX
matepuasioB OITOII.

5. YYEBHO-METO/MYECKOE OBECIIEYHEHUME JUCHUIIVINHbI

5.1 [MeyaTHbIe U 1€ KTPOHHBbIE U3TAHMS

1. ITonkos, O. 3. OcHOBBI Pe0OPa30BATEIHLHOW TEXHUKHA. ABTOHOMHBIE TPEOOPA30BATEIM.
Koncnekr nexipii : YuebHoe nocodue 1o kypcy "OCHOBBI npeoOpa3oBaTeIbHOW TEXHUKU' TI0
HalnpaBJICHUAM "DJIEKTPOHHMKA WM MUKPO3JIEKTPOHMKA', "DJIEKTPOTEXHUKA, 3JIEKTPOMEXaHUKAa U
snextporexHonoruu" / O. 3. IlonkoB, Mock. suepr. uH-1 (MOU TY) . — M. : U3n-80o MOU, 2003 .
— 64 c. - ISBN 5-7046-0978-3 .;

2. Boponun, I1. A. CwioBbie TOMyNpoBOIHUKOBEIE Koum: CemeicTBa, XapaKkTepUCTHKH,
npumenenre / [1. A. Boporna . — M. : Jlomdka-XXI, 2001 . — 384 c. - ISBN 5-941200-10-2 .;

3. Pozanos, 0. K. CwioBas snekTpoHuKa : 3BOMIOIMS | npuMeHeHue : [yuebnoe mnanme] / 0. K.
PozanoB . — M. : 3nak, 2018 . — 139 c¢. - ISBN 978-5-87789-077-0 .;

4. CnpaBounnk mo cwioBoi aekrponnke / FO. K. Pozanos, I1. A. Boponun, C. E. PeiBkun, E. E.
Yameru ; pex. FO. K. Pozanos . — M. : U3natensckuii mom MOU, 2014 . — 472 c. - ISBN 978-5-
383-00872-0 .;

5. dpsikonoB, B. II. MATLAB u Simulink B snexrposnepreTuke : cnpaBounuk / B. I1. JIpsikoHOB,
A. A. IlenpkoB . — M. : T'opsiuas Jluams-Tenexom, 2009 . — 816 c. - ISBN 978-5-9912011-4-8 .;

6. Kynunos, FO. U. Teopust aBToMaTmieckoro ynpasieHust (¢ ucronp3oBanneM MATLAB-
SIMULINK). ITpaktuxym : yaue6Hoe nocobue / FO. U. Kyaunos, @. @. INamenko, A. FO. Kemuna .
— Cankr-IletepOypr : Jlanp, 2020 . — 280 c. — (YueOnuku 11 By30B. CrieipanbHas JIATEpaTypa) . -
ISBN 978-5-8114-3771-9 .

7. ApsikonoB, B. 1. MATLAB 6/6.1/6.5 + Simulink 4/5: OcuoBsl npumenenust / B. I1. JIpsikoHOB . —
M. : Conon-IIpecc, 2002 . — 768 c.— (ITomHoe pykoBoacTBO Tonb3oBatess) . - ISBN 5-9800300-7-7
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8. ITonkor O.3.- "OcHoBbl npeoOpasoBaTenbHoi Texauku', M3marenpcTBo: "MOU", Mocksa, 2010
- (200 c.)

https://www.studentlibrary.ru/book/ISBN9785383004029. html;

9. Pozanos 1O. K., Boponun II. A., PeiBkun C. E., Yamwsirua E. E.- "CopaBounuk 1o cuioBoi
anextponuke", M3matenbctBo: "M3naTensckuii ;oM MDOU", Mocksa, 2014 - (474 c.)
http://e.lanbook.com/books/e lement.php?pll_id=72289;

10. B. I1. IpsikonoB- "MATLAB R2006/2007/2008 + Simulink 5/6/7. OcHoBbl npumenenus”, (2-e
m., nepepad. u o), U3narenasctro: "COJIOH-TIPECC", Mockaa, 2008 - (800 c.)

https://biblioc lub.ru/index.php? page=book& id=117820.

5.2 JIune H3MOHHOE U CBOOOHO pacnpoCcTpPaHseMoe NPOrpaMMHOe o0ecTieYeHue :
1. Office;

2. Windows;

3. Matlab;

4. Maitn BuneokonpepeHuum.

5.3 UnTepHeT-pecypchl, BKIKOYas NpogeccuoHaIbHbIe 0a3b1 JAHHBIX U HH(OpPManOHHO-
CIIPABOYHbIE CHCTEMBbI:

1. 9BC Jlanb - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTCKasi 0MbIM0TEKA OHIANH" -

http://biblioc lub.ru/index. php?page=main_ub_red

3. Hayunasi ;1e KTpoHHasi 0ubmoreka - https://elibrary.ru/

4. baza nanusix BUHUTH online - http://www.viniti.ru/

5. Ba3a nanHbIX :)KypHaioB u3narebcTna Elsevier - https://www.sciencedirect.com/

6. Die KTpoHHBIE pecypchl H3AaTebcTBa Springer - https:/link.springer.com/

7. ba3za nanubix Web of Science - http://webofscience.com/

8. Baza manubIx Scopus - http://www.scopus.com

9. HanoHaJbHasi 3J1e KTPOHHasi 6udmoTeka - https://rusneb.ru/

10. 9BC "KoucyabTanT crygenra" - http//www.studentlibrary.ru/

11. DaexTponnas 6ubmoreka MOU (b MIMN) - http//elib.mpei.ru/login.php

12. Ba3a oTKpbITHIX 1aHHBIX Pocpunamonntopunra - http//www.fedsfm.ru/opendata

13. DnexTpoHHast oTKpbITasi 6a3a 1anHbIX "Polpred.com O630p CMHU" -
https://www.polpred.com

14. Uudopmanuonno-cnpaBouHasi cucrema «Kogexce/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE IMCHUIIJINHBI

Tun nomemeHust Homep aynuropum, OcHamenue
HAUMECHOBaHUC
VYyeOHble ayIUTOpHH 1JIS XK-407, Yuebnas rapra co CKaMbeH, CTOII IpenogaBaTel,
NPOBEJICHUS JIEKIMOHHBIX ayIUTopus CTYJ, OCKa MEJIOBAast
3aHATHI U TEKYILETO
KOHTPOJIS
Y4eOHble ayguTopun JJIs K-409, YuebOuas rapTa co CKaMbeH, CTOJ MpernoaBaTers,
NPOBEJICHUS TPAKTHYECKUX ayIUTOpUs CTYJ, TOCKa MEJIOBast
3angTuid, KP u KI1
YyeOHble ayIUTOpun IS K-407, YueOnas rapra co CKaMbei, CTOJI IPENoAaBaTes,
MIPOBE1CHUSL ayIUTopUs CTYJ, OCKa MEJIOBAast
MPOM €3KyTOY HOM
aTTeCTalluU
ITomermenus s HTB-303, CTOJI KOMIIbIOTEPHBIH, CTYJ, CTOJ
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Ipunoxenne A

BAJUIBHO-PEUTUHIOBASI CTPYKTYPA JJUCHUILIUHBI

MoaenupoBaHue yCTPOUCTB CUIIOBOU AJIEKTPOHUKH

(Ha3BaHME JMCLMILIUHBI)

3 cemecTp

Hepe YE€Hb KOHTPOJbHBIX MepOl'lpl/lﬂTI/[ﬁ TEKYIIET0 KOHTPOJIA YCII€ BACMOCTH 110 JUCIHHUIIJINHE:

KM-1  Bunsl npeoOpa3oBaHusi AIIEKTPUUECKOM SHEPrul. DJeMEHTHasi 0a3a CWIOBOM AJIEKTPOHUKU

(KonrponbHas pabora)

KM-2 Benomsie ceThio peodpaszoBaTenu dMekTpraeckoii sneprun (KonrponsHast pabora)

KM-3 KoahdrmmeHT MOIIHOCTH CETeBOro npeodpasopatessi. BiausHaue npeoOpa3zoBaTesisi Ha

mrrariyo ceth. (KonrponpHas pabora)

KM-4  ABtoHOMHBIC TpeoOpa3zoBaTeld CHIOBOM 31ekTponukH (KonrpomsHas pabora)

KM-5 Cucremsbl ynpasieHus npeoOpa3zoBaTesiMu CHIoBor anekTponuky (KoHTpombHast pabora)

Bua mpoMeskyTo4HoO# aTTecTaluu — 3a4€T C OLCHKOM.

Nunexc
Homep KM:

KM-

[EN

KM-

KM-

KM-

KM-

Pa3znen nucumumsb
pasaena AL Henens

KM:
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1 Bunbl npeoOpa3oBanHms 3NEKTPUYECKON SHEPTHUM.
DnemeHTHasi 0a3a CUIOBOW JJIEKTPOHUKH

Bunbl npeobpa3zoBaHus 3NEKTPUYECKOH SHEPTrUU
(MOCTOSIHHOIO HAIpSDKEHHST B NIEPEMEHHOE,
IIEPEMEHHOE B TOCTOSIHHOE, TOCTOSHHOE B
HOCTOSIHHOE U T.J.). CWIOBBIE HOIYNPOBOJAHHUKOBBIE
11 kimoun. duon. Tupuctop. Tpamsuctopsl. OCHOBHBIE
xapakrepuctuku. Ilorepu MomHocTh. TeruoBbie
XapaKTEPUCTUKH CWIOBBIX TOIYIPOBOHUKOBBIX
kmoueil. CxeMbl 3aMEILEHNs U MOJIEII MIEMEHTHON
0a3bl yCTPOHCTB CHWIOBOM 3JI€KTPOHUKH

2 Benombie ceThio peoOpa3oBaTe MEKTPUIECKON
SHEPruu

Opnnodazubie BeimpsiMuresy. CriakuBaromije
¢uwibTpel. MHOTO(A3HBIE CXEMBI BBIIPSIMIICHUS.
VYrpaBinsieMble BBIIPSIMUTENIN. 3aBUCUMbIE UHBEPTOPBI.
PeBepcuBHBII npeobpasoBarenb. [IpeodbpazoBareb
Y4aCTOTHI C HEMOCPEACTBEHHON CBS3bIO.
BrICOKOBONBTHAs CHCTEMA JIEKTpONepeaayn
MOCTOSTHHOTO TOKa. PerynsTopbl-cTa0mwin3aTopsl
NEpPEMEHHOTrO HampsbkeHus. KoMmneHcupyrorye
ycTpolcTBa (TIPOONbHBIE, TONIEPEUHBIE).
@Da30MoBOPOTHBIE YCTPOMCTBA C TUPUCTOPHBIMU
KOMMYTaTOpaMu. Mozenn BeJOMBIX CEThIO
npeodpa3oBaTeiel MEKTPUIECKON 3HEprun

2.1

3 Koauime Hr MOIIHOCTH ceTeBOro npeodopa3oBaTelIs.
Biusiare npeoOpa3oBaTess Ha MMTAIOLIYIO CETh
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3.1

[Tonstre kodddrreHTa MorHocTH. MonenpoBaHie
Y aHAJIM3 BIIMSIHKSL BBIPSIMHTEINICH HA THTAIOIIYIO
ceTb. CriocoOb! MOBBIIIEHH KO3(duLIneHTa
MOIIHOCTH € NIOMOIIBK YCTPOWCTB CHIOBOU
aneKkTpoHuKu. IIpeoOpa3oBaTesy ¢ MOBBILICHHBIM
Koo(uieHTOoOM MOIHOCTH. KoMmeHcaTopsl
PEAKTHBHONW MOIIHOCTH M MOIIHOCTH HMCKa)KEHUN

ABTOHOMHBIE TIpeoOpa3zoBaTeId CHIOBON
AIIEKTPOHUKU

4.1

ABTOHOMHBIE MHBEPTOPHI HATPSDKEHUS. ABTOHOMHBIE
MHBEPTOPBI TOKA. IMIyJIbCHBIE PETYISTOPHI
HanpspkeHus. [IpeoOGpa3oBaTenu 4acTOTHI.
Cratumdeckre KOMIIEHCATOPbl PEaKTUBHON MOIIHOCTH
(CTATKOM). O6BeneHHbIe peryasTopbl IOTOKOB
motHocTH (OPIIM). AkTuBHBIE QUIHTpH. Moaemu
aBTOHOMHBIX TNpeoOpa3oBaTeiel CUIIOBOM
SIIEKTPOHUKU

Cuctembl ynpaBieHusi IpeoOpa3oBaTeIsIMU CUIOBOI
AIIEKTPOHUKU

5.1

JlpalBepbl CWIOBBIX MOJIYIIPOBOAHUKOBBIX KIIFOUEH.
CucteMbl NMITYJIbCHO-(Da30BOr0  yIPABIICHHSA
BeJJOMbIMU Ipeobpa3oBaTesiMu. 1uporHo-
mMnyibeHas monyssiiusa (LIHMM). YactorHo-
mMnyiabeHas monyssiiupsa (YUM).
MHuKponpo1eccoOpHble CHCTEMBI yIpaBICHHUSA
YCTPOWCTBAMU CWIOBOM 3JIEKTPOHUKH.
MozenupoBaHue CHUCTEM YIIPaBJICHHUS YCTPOWCTBAMHU
CHIOBOH DJICKTPOHUKH

Bec KM, %:

15

25

15

25

20
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