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HaumenoBanue o6pa3oBaTteibHOI mporpaMMel: IIpoMbIIeHHASI 371eKTPOHUKA H MUKPONIPOIECCOPHAS
TeXHHKA

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
KJIIOYEBBIE UCTOUYHUKU DJEKTPOIIUTAHUS

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil
NMPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

1 cemecrp - 4;
2 cemecTp - 7,
Bcero - 11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueGHomy
TJIaHY:

396 yaca

1 cemectp - 16 yacos;
Jlekuuu 2 cemecTp - 16 yacos;
Bcero - 32 yaca

1 cemectp - 16 yacos;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 32 yaca;
Bcero - 48 yaca

JlaGopaTopHble pa6oThI 2 cemecTp - 16 yacos;

1 cemectp - 2 yaca;
KoncyabTanum 2 cemecTp - 18 yacos;
Bcero - 20 yacos

1 cemectp - 109,5 yacos;
CamocTrosiTesibHasi padoTa 2 cemecTp - 165,2 yaca;
Bcero - 274,7 yaca

B ToM uncie Ha KII/KP 2 cemecTp - 15,7 yacos;
WHas koHTaKkTHasi padoTa 2 ceMecTp - 4 yaca;
BKJIIOYas:

KonTposabHnas padora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 1 cemectp - 0,5 yaca;
JK3amMeH 2 cemectp - 0,5 yaca;
3amuTa KypcoBoii padoThI 2 cemecTp - 0,3 yaca;
Bcero - 1,3 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henp ocBOeHMS AMCHMILNIMHBI. W3YYCHHE OCHOBHBIX TEXHMYECKHUX PEIICHUM, IMPUMEHSEMBIX B
COBPEMEHHBIX KJIFOYEBBIX HCTOYHHMKAX ODJIEKTPONMTAHUS, W MPHOOpPETEHHUE HABBIKOB pPa3pabOTKH

YCTPOMCTB Ha UX OCHOBE

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4eHHUEe IPUHLUIIOB PA0OThl U CXEMHBIX PELICHUH KIFOUEBbIX HCTOUHUKOB 3JIEKTPOIIUTAHUS C
HEIPEPBIBHON U IIPEPBIBUCTON NIEpeiadeii JHEPTUU B Harpy3Ky, a TAK)KE PE30HAHCHBIX MICTOYHUKOB

OJICKTPOIIUTAHUA;

- U3yYCHUE XapPAKTEPUCTUK U OCHOBHBIX PACUETHBIX COOTHOLICHUN KIIFOYEBBIX UCTOYHUKOB
JJEKTPONUTAHMS, TOCTPOCHHBIX C IPUMEHEHUEM PA3JIMYHbIX CXEMHBIX PELICHUN;

- IpuoOpeTeHNE HaBBIKOB Pa3pabOTKU KITIOUEBBIX HCTOYHUKOB JIEKTPOITUTAHNUS, OT aHAIHM3a
JIOCTOMHCTB U HEIOCTaTKOB CXEMOTEXHUUECKOTO PELLIEHHs IO BEIOOpa 3JIEMEHTOB CXEMBI U CI1oco0a

YIpaBJICHUA HCTOYHHUKOM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHUpOBaHHbIE Pe3y/IbTaThl 00y4eHUsl

[TIK-1 Cnoco6en mpoBOIUTh
1 COTPOBOXATh pabOTHI 1O
MIPOCKTUPOBAHUIO
YCTPOMCTB 3IEKTPOHUKH U
HAHORJIEKTPOHUKH B
COOTBETCTBUH C
TpeOOBaHUSIMU
TEXHUYECKOI0 3aJaHus

W]I-2mk-1 YMeET HCII0Ib30BaTh
AJITOPUTMBI PEIIICHUS
UCCIIEIOBATEIbCKUX 3a/1ad,
KOMITBIOTEPHOT'O
MOJICITUPOBAHUS U
BepUHUKAIUU MOIEIICH
9JIECMEHTOB, Y3JIOB H OJIOKOB
3IIEKTPOHHOI'O YCTPOHCTBA

YMETB!

- paccuuThIBaTh U HKCIIEPUMEHTAIBHO
UCCIIE/I0BaTh PEKUMBI PaOOTHI AJIEMEHTOB
CXEMBbI M XapaKTEPUCTUKU KIIFOUEBOTO
MCTOYHHUKA HJIEKTPOIIUTAHUS, B TOM YHCIIE
C MCII0JIb30BaHUEM I1AKETOB
CXEMOTEXHUYECKOTI'0 MOJECITUPOBAHHUS.

[IK-1 Cniocoben npoBouTh
U COIPOBOXk/IaTh pabOTHI IO
POEKTUPOBAHUIO
YCTPOMCTB 3JIEKTPOHUKU U
HAHOJJIEKTPOHUKH B
COOTBETCTBUHU C
TpeOOBaHUSIMU
TEXHUYECKOTO 3aJaHus

W/-3nk-1 Ymeer
aHAJIM3UPOBATh, HCCIIEAOBATh U
pa3zpabaThIBaTh CXEMBbI y3JI0B U
OJIOKOB yCTpoiicTBa
AIIEKTPOHUKH U
HAHOZJIEKTPOHHUKH Ha OCHOBE
TEXHHUYECKOTO 3aJJaHuUs

3HATh:

- OCHOBHBIE CXEMBI, IPUHIIUIIBI paOOTHI,
PEKUMBI PaOOTHI HIEMEHTOB CXEMBI,
JIOCTOMHCTBA U HEOCTAaTKHU, 00J1aCTH
IIPUMEHEHHUs KIIFOYEBBIX UCTOYHUKOB
AIIEKTPONUTAHUS C TPaHCHOPMATOPHOI
Pa3BA3KOM C HENPEPBIBHOW Iepenadyeu
SHEPTHUH B HATPY3KY;

- OCHOBHBIE CXEMBbI, IPUHLIUIIBI PAOOTHI,
PEXKHUMBI padOThI 3JIEMEHTOB CXEMBI,
JIOCTOMHCTBA U HEIOCTAaTKH KIIFOYEBBIX
HMCTOYHHMKOB IEKTPOIUTAHHUS C
TpaHc(hOopMaTOPHOI pa3BsA3KoH C
MIPEPBIBUCTOM IIepeadeli SJHEPTUH B
Harpysky,

- OCHOBHBIE CXEMBI, TPUHIIMUIIBI paOOTHI,
PEKUMBI PaOOTHI HIIEMEHTOB CXEMBI,
JTOCTOMHCTBA U HETOCTATKH HCTOYHUKOB
JJIEKTPOIIUTAHMS C HETIPEPBIBHBIM
OTpeOJIEHNEM SHEPTUU OT UCTOYHUKA U C
HEIPEPBIBHOMU Nlepeayeii JHEpruu B
Harpy3Ky; pe30HAHCHBIX KIIFOUEBBIX
HMCTOYHHUKOB HJIEKTPOIIUTAHHUS.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHHUsI

YMETh:
- pa3pabaThiBaTh CUJIOBYIO YacTh U
CHCTEMY YIpaBIICHHS KIFOUCBBIX
HNCTOYHHUKOB 3JICKTPOIIMTAHUS.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIBHOW 00pa3oBaTeNbHOW MporpaMMme
[IpombiliuieHHAsT 3JEKTPOHUKA W MUKpompolieccopHas texHuka (manee — OIIOII), nHampaBieHus
noarotoBku 11.04.04 DnexTpoHUKa W HAHOAJIEKTPOHHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00Opa3oBaHUE -

Marucrparypa.

basupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAIHUTET).

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI cocTaBisieT 11 3aueTHpIX eaunuil, 396 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 KiroueBble HCTOYHUKU 12 1 2 - 2 - - - - - 8 - CamocmoamensHoe usyuenue
nutanus. Ooume meopemuueckozo mamepuana: O6nactu
BOIIPOCHI IIOCTPOCHUS npuMeHeHus. [Ipumepsl ycTpoicTB.
11 KiroueBble HCTOYHUKI 12 2 - 2 - - - - - 8 - H3yuenue mamepuanog 1umepamypHsix
nutanug. Oomue UCMOYUHUKOG:
BOIPOCHI ITOCTPOCHHSI. [1], ctp. 30-35, 57-65
2 OOHOTAaKTHEIH 24 4 - 4 - - - - - 16 - Camocmoamenvroe uzyuenue
MPSMOXO0JIOBOM meopemuuecko2o mamepuana: Bapuantel
DC/DC- CXEMHBIX pemeHui. [lepcriekTuBHBIC
npeoOpa3oBaTelb TEXHUYECKNE PELICHUS.
HaInpsoKeHUs H3yuenue mamepuanog 1umepamypnbix
2.1 OnHOTAaKTHEIN 24 4 - 4 - - - - - 16 - UCHIOUHUKOG:
MPSIMOXOIOBOM [1], cTp. 252-269
DC/DC-
mpeobpas3oBatelib
HaIIPSDKEHMUS.
3 [MpeumymiecTBa 36 6 - 4 - - - - - 26 - Camocmosamenvnoe usyuenue
JIBYXTaKTHOTO criocoba meopemuuecko2o mamepuana: BapruanTol
npeoOpa3oBaHus CXEeMHBIX pelieHuid. [lepcrekTuBHbIE
SHEpPruu nepex TeXHH4eckue pemenus. OcoOeHHOCTH
OJTHOTaKTHBIM. nepeMarHuIuBaHus TpaHchopMaTopa.
JIByXTaKTHBI H3yuenue mamepuanog 1umepamypHsix
IPSAMOXO0JI0BOI UCHOYHUKOGB:
DC/DC- [1], cTp. 275-282
npeoOpa3oBaTeib [2], cTp. 47-63
HaIpsDKeHUs!
3.1 IIpeumymecTra 36 6 - 4 - - - - - 26 -

JABYXTAKTHOTI'O crocoba




npeoOpa3oBaHus
SHEPTHH TIepen
OJTHOTAKTHBIM.
JIByXTaKTHBIH
MPSIMOXOJIOBOM

DC/DC-

mpeodpa3oBaTeIb

HaNpsDKCHHUS.

JIByXTaKTHBIH
MmoctoBoit DC/DC-
npeoOpa3oBaresb
HaIpsHKSHUsI, B
KOTOPOM BXOJIHasl 1IeTb
MOCTOBOH CXEMBI
COEJIHEHA C
WCTOYHHKOM MHUTaHHMS
yepe3 00MOTKY
Jpoccenst

36

26

4.1

JIByXTaKTHBIH
mocrtoBoit DC/DC-
npeoOpa3oBaTeb
HaIpsKeHUsI, B
KOTOPOM BXOJHAs LIETb
MOCTOBOH CXEMBI
COEJIIHEHA C
MCTOYHMKOM MHUTaHHMS
gepe3 0OMOTKY
Jpoccersl.

36

26

Camocmosmenvroe usyuenue
meopemuyecko20 mamepuaia: CXeMHBIX
pelIeHus - IpeuMyIecTBa, 001acTh
MIPUMCHCHUA.

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[2], cTp. 77-97

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

16

16

0.5

76

335

Hroro 3a cemecTp

144.0

16

16

05

109.5

OTHOTaKTHBIN
00paTHOX0J0BO#
DC/DC-
mpeoOpa3oBarelb
HalPsHKCHUA

47

31

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuajia. BapI/IaHTI)I
CXCMHBIX pemeHI/Iﬁ. HepCHeKTI/IBHLIC
TEXHUYCCKUE PCUHICHUSA.

H3yuenue mamepuanog 1umepamypHslix

5.1

OIHOTaKTHBIN
00paTHOXO0I0BOM
DC/DC-

47

31

ucmounuKos:
[1], cTp. 263-265, 461-468
[3], cTp. 4-23

6




npeoOpa3oBarelib
HANpPsOKEHMUS.

JByxrtaktaeiid DC/DC-
npeoOpa3oBarelib
HanpspKeHUS ¢
MarHUTHBIM
HaKOIWTEJIEM YHEPTHH
B LIENIY IEPBUYHON
0OMOTKH
TpaHchopmaropa.
JIByXTaKTHBIN
PpE30HAHCHBIN
mpeobpa3oBatelib
HaIpsHKEHUs

46

10

29

6.1

JByxrtaktaeiii DC/DC-
mpeobpa3oBatelib
HAIpsDKEHUS C
MarHUTHBIM
HaKOIWTEJIEM SHEPTHH
B IIEMTM IEPBUYHOM
0OMOTKH
TpaHchopmaropa.
JIByXTaKTHBIN
PpE30HAHCHBIN
mpeobpas3oBareiib
HAaIpPsDKEHHUSI.

46

10

29

Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: PesoHaHCHbIE
npeobpaszoBarenu. [locnenoBaTeabHbIH
pe3oHaHCHBIN KOHTYp. [TocnenoBarenbHbIN
pe3oHaHCHBIN KOHTYp. KBazupe3zoHaHcHble
mpeoOpa3oBaTeny.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], ctp. 373-408
[2], ctp. 64-76, 98-112

JIByXTaKTHBIN
MOCTOBOM
MPSIMOXOJI0BOM
npeoOpa3oBaTelb
HAaIpspKeHUs ¢
HeTpepHIBHBIM
nmoTpeOIeHueM 1
nepenaueil sHepruu B
Harpysky

34

24

7.1

JIByXTaKTHBI
MOCTOBOM
MPSIMOXOJIOBOM
mpeobpa3oBaTeb

34

24

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: BapruaHnTsl
CXEeMHBIX pelleHuid. [lepcnekTuBHbIe
TexHH4Yeckne penieHus. O01acTH NpUMEHEHHSL.
H3yuenue mamepuanog 1umepamypHsix
UCHIOYUHUKOB:
[1], cTp. 261-262
[2], cTp. 64-76




HarpsDKeHUs ¢
HENpepbIBHBIM
moTpeOIeHueM U
nepenadyeil SHepruu B
Harpysky.

VYnpasnenue
MIPOLIECCOM
npeoOpa3oBaHusL
3JIEKTPUUECKOI
sHeprun. CTpyKTypHas
cxema
BBICOKOYACTOTHOTO
KOHTpoJLIepa IS
YIIpaBJICHUSA
peobpa3oBaresieM

53

32

8.1

Ynpasnenue
MIPOLIECCOM
npeoOpa3oBaHMs
3JIEKTPUYECKOI
sHeprun. CTpyKTypHas
cxema
BBICOKOYACTOTHOTO
KOHTpoOJuIepa JUis
YIIpaBJICHUS
mpeobpasoBarenem.

53

32

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: IIpumeHsemble
U TIEPCIIEKTUBHBIC AJITOPUTMBI yIIPABICHHS.
ITudpoBsie cucTemMsl ypaBieHHS.

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], cTp. 404-419
[3], cTp. 24-62

DK3aMeH

36.0

0.5

33.5

Kypcogas pabora (KP)

36.0

16

0.3

15.7

Bcero 3a cemectp

252.0

16

16

32

16

0.8

131.7

335

Hroro 3a cemecTp

252.0

16

16

32

18

0.8

165.2

UTOoro

396.0

32

16

48

20

13

274.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kniouesvie ucmounuxu numanus. Qbuiue 80npocvl NOCMpoeHus

1.1. KiiroueBble uCTOUHUKY TTUTaHus. OOIIKME BOMPOCHI TOCTPOCHHUS.

HeobOxonuMocTh perynupoBaHus OTOKA AJIEKTPUUECKON YHEPTUH, NIEPENABAEMON B HArpysKy.
NMITyibCHBIN cIOCO0 peryaupoBaHUsl AJICKTPUYECKON 3HEpruu. Ero CymHOCTh W 00s3aTebHBIMN
HAOOp DJIEMEHTOB YCTPOMCTBA, OCYIIECTRIISIFOIIETO UMITYJIbCHOE peryinupoBanue. Knaccudukarms
npeoOpa3oBareniel 1Mo crmoco0aM pealiM3aldd  UMITYJIBCHOTO IIporecca MpeoOpa3oBaHHs H
PEryJIUpOBaHUS JIEKTPUUECKOU SHEPTHM. .

2. Oonomaxmuuiu npamoxooosou DC/DC-npeobpazosamenib HAnpsAiCceHus

2.1. OpnoTtakTHbIHA npsiMoxoaoBoii DC/DC-nipeoOpa3oBaTens HaNpsHKEHUS.

[Tpoueccsl B cxeMe M €€ XapaKTepUCTUKU. BpeMeHHble nuarpaMmbl TOKOB W HANpSIKEHH.
OrpaHM4YeHHOCTh JTMaNa3oHa PEryIHPOBaHUs, 00YCIOBICHHAs HEOOXOAMMOCTHIO BOCCTAHOBIICHUS
HCXOJHOTO COCTOSHUS TpaHchopMaTopa. XapakTep MPOILECCOB MPH HEMOIHOM BOCCTAaHOBIIEHUU
UCXOIHOTO  COCTOSHUSL ~ TpaHcdopmaropa ©  OOOCHOBaHHWE  HEOOXOJMMOCTH  TOJHOTO
BOCCTaHOBJICHMs. BnusHue WHIYKTUBHOCTH HaMarHW4YMBaHUS TpaHchopMaTopa Ha MpoLecc
BOCCTAaHOBJICHHUS IIPH YCJIOBHM MPUCYTCTBUS TApa3UTHOH EMKOCTHOH Harpy3ku OOMOTOK
Tpancopmaropa. OCHOBHbIE MPHUUMHBI TMOSBICHHUS IAPa3UTHOM EMKOCTHOM  Harpys3kH.
LlenecooOpa3HocTh  OOecriedeHusi  ABYNOJSIPHOTO  NEPEMAarHUYMBAHHUA  CEPACYHUKOB B
MarHUTONpPOBOJEC TpaHcPopMaTopa M peaiu3alus TaKoro pexkuma paboTsl TpaHcopmaropa B
OJIHOTAaKTHOM TIPSMOXOJ0BOM TpeoOpasoBarenie. OCOOEHHOCTh MpOIecCa BOCCTAHOBIICHUS B
CXeMe..

3. Ilpeumywecmea 06yxmaxkmno20 cnocoba npeodpazo8anus. 3Hep2uu nepeod 0OHOMAKMHbIM.
JHeyxmaxmuwiit npsamoxooosou DC/DC-npeobpazosamensd HANpA€CeHus

3.1. [Ipenmy1iecTBa IBYyXTaKTHOTI'O CII0OCOOa MPeoOpa30BaHUs SHEPTUU MEpe] OAHOTAKTHBIM.
JIByxTakTHbIH npsimoxonoBoit DC/DC-nipeoOpa3oBaTenb HaNpsHKEHUs.

IIponeccsl B cxeMe. BpeMeHHble auarpaMMbl TOKOB W HamlpsDKeHUN. PerynmpoBouHas
xapakrtepucTtuka. Ilynbcanuss TOka, HPOTEKAIOWIEr0 4Yepe3 LENb Harpy3k, LIYHTUPOBAaHHYIO
KOHJEHCATOpPOM BBIXOJHOTO ¢uibTpa. Ilynbcanus HanmpspkeHUs Ha Harpyske. JIByXTakTHBIN
DC/DC-npeobpa3oBatenb HampspkeHHs ¢ OTHO(pA3HOW BTOPUYHON OOMOTKOH TpaHcdopmaTopa u
JBYMsI CIIIQXKHBAIOUIMMHU  JPOCCENSIMU B LENU BBIIPSIMIEHHOTO TOKa BTOPUYHOW OOMOTKH.
Bpemennble quarpamMmbl TOKOB M HampsbkeHWil. PerymupoBounas xapakrtepucrtuka. Ilynpcanus
TOKOB 00MOTOK Jpoccenei. [lynbcanus HanpsikeHHusl Ha Harpyske. [[ByXTakTHBIN IpsIMOXOJ0BOM
DC/DC-npeo0pa3zoBarenb HAIPsDKEHUS € AByMs JIMHEHHBIMU TpaHchopMaTopaMu ¢ 0aHO(Ma3HBIMU
NEPBUYHBIMU U BTOPUUYHBIMU OOMOTKaMH, pabOTalOMUN B PEKUME CUMMETPUYHON JUIUTEIBHOCTH
IIPOBOJSILETO COCTOSIHUSL CHUJIOBBIX KiIHO4Yed. BpeMeHHbple nuarpaMMmbl TOKOB M HAIpSOKEHHH.
PerynupoBounasi xapaktepuctuka. Ilymbcamusi Toka, MpPOTEKAIOLIEro dYepe3 IeNb Harpyskw,
IIYHTUPOBAHHYIO KOH/IEHCATOPOM BBIXOAHOTO (pusbTpa. [lynbcanus HanpsHKeHus: Ha HarpysKe..

4. Jleyxmaxmmuuwiii mocmosou DC/DC-npeobpaszosamenb HANDANCEHUS, 8 KOMODOM 8X00HAS
Yenvb MOCMOB0U cxembl coOeOUHena ¢ UCTMOYHUKOM RUMAHUus 4yepe3 0OMOmKy Opocceis

4.1. IsyxtaktHbiii MocToBoi DC/DC-nipeobpa3zoBaTesib HalpsHKEHUs, B KOTOPOM BXOJIHAs LENb
MOCTOBOH CXEMBI COE/IMHEHA C UICTOUHUKOM IUTaHUS Yepe3 OOMOTKY JAPOCCEsl.

Oco0OeHHOCTh YNpaBlIEHUS! CHUJIOBBIMHU KIIFOYaMHM CXEMBbI. DJIEKTpUYECKHE MPOIecChl B HEW U
BPEMEHHBIE JHMarpaMMbl TOKOB M HalpsDKEHMH. PerynupoBouHas XapakTepUCTUKA IS
Ueanu3UpOBaHHON cXeMbl. BO3HHKHOBEHHE KpPAaTKOBPEMEHHBIX BBIOPOCOB HANpsKEHUS Ha
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CWJIOBBIX KJIFOYaX, BBI3BAHHBIX MAarHUTHBIMH TIOTOKaMU paccestHusi B TpaHchopmarope. CriocoObl
OTpaHUYEHUS aMIUTUTY Ibl KPATKOBPEMEHHBIX BBIOPOCOB HAIIPSIKEHHUS. .

5. Oonomaxmuwii obpamuoxooosou DC/DC-npeobpaszosament HanpaiCeHus,

5.1. OpHoTtakTHBIH 00paTHOX010BOM DC/DC-nipeoOpa3zoBareib HaIIPSKEHUS.

IIpoueccsl B cxeMe. BpeMeHHble auarpaMMbl TOKOB M HalpsDKeHUH. PerynupoBouHas
xapaktepucTtuka. llynbcanus ToOka, MPOTEKAIONIEro 4Yepe3 IeNb Harpy3kKd, LIYHTHPOBAHHYIO
KOHJIGHCATOpPOM BBIXOAHOTO ¢uubTpa. Ilymbcanusi HampspkeHuss Ha Harpyske. BapuaHTb
BBIMIOJTHEHUSI ~ CXeMbl  (JIBYXKJIIOYEBas,  JBYXTaKTHasi,  MHOrotaktHas).  OIHOTaKTHBIN
obparaoxonooii DC/DC-mpeoOpa3oBarens HampspkeHus, pabotatonmii B pekume 100%-i
MyJbCallMd MarHUTHOTO NOTOKa B JIMHEHHOM TpaHchopmaTope. OO6OCHOBaHHE 11€]1eCO00Pa3HOCTH
UCIIOJIb30BaHUsl Takoro pexumma. [Ipouecchl B cxeme. BpemeHHble auarpamMmbl TOKOB U
HanpspDKeHUH. PerynmupoBovHas XxapakTEepUCTHKA. YTpaBlIeHHE I0 crocoly “current mode”.
[Tynpcanust TOKa, NPOTEKAIOLIET0 Yepe3 LeNb Harpy3kd, MIYHTUPOBAHHYIO KOHAEHCATOPOM
BbIXOAHOTO (unbTpa. Ilynbcanus HampspkeHUs Ha Harpy3ke. BapuaHThl BBIIOJIHEHUS CXEMBbI
(IByXKJItOU€Bas, ABYXTaKTHAsl, MHOTOTAKTHAs)..

6. ﬂSmeaKmellz DC/DC‘I’ZD€06D03060WZ€JZb HANPANCEHUA C MACHUNIHbIM HAKonumeiem
Hepzuu 6 yenu nepeulmoﬁ 0OMOmKU mpchd)opmamopa. ﬂevxmaKmezﬁ D€30HCZHCHb111
npeo5pa306ameﬂb HANPAHCEHUA

6.1. Iyxtaktasiii DC/DC-nipeoOpa3oBaTeins HANPsHKEHUS] ¢ MAarHUTHBIM HAKOITUTEIIEM
SHEpPruH B IeNU NePBUYHOI 0OMOTKH TpaHchopMaTopa. J{ByXTaKTHBIN pe30HAHCHBIN
npeoOpa3oBaTesb HAMPSHKEHUSI.

ITponeccel B cxeme. BpeMeHHbIE nuarpaMMbl TOKOB M HamnpsbkeHUH. CeMEeNCTBO BBIXOJHBIX
XapaKTEepUCTHK IIpH yrpasiieHuu 1o crnocoly I1IMM B pexxume pa3pbIBHOro 1 6€3pa3pbIBHOTO TOKA
nepBUYHON 0OMOTKH TpaHchopmaTopa. Ilynabcanus Toka, IpOTEKArOIIEro yepe3 ILenb Harpyskw,
IIYHTUPOBAHHYIO KOHAEHCATOPOM BbIXOAHOTrO (unbTpa. [lynbcanus HampskeHHMs Ha Harpyske
OrpaHM4YeHHOCTh TOKa M MOIIHOCTH B BBIXOJHOM Iienu mpeoOpaszoarensd. JByxraktHbeiii DC/DC-
npeoOpa3zoBareib HAMPSHKEHUs] ¢ MAarHUTHBIM HAKOMUTEJIEM SHEPruu B IENH NMEPBUYHON OOMOTKHU
TpaHchopMaTopa U KOHJEHCATOpaMH, IIYHTUPYIOIIUMH ero oOMoTku. llerecoobpazHocTb
pPEerylIupoBaHMsl BBIXOJHOM MOIIHOCTH NyT€M H3MEHEHHS 4YacTOThl MEPEKIIOUEHHUs CHUIIOBBIX
KJIIOYeld MpU JUIMTENBHOCTH HMX HPOBOJSINErO COCTOSHUS, NMPUOIIIKAIOMIENHCS K JUIMTENbHOCTH
TakToB. JIByxTakTHBIH MocTOoBOM DC/DC-npeoOpa3zoBaTenb HamnpsKEHHs] C  MarHUTHBIM
HAaKOIUTEJIEM S3HEPruM B LENH MepBUYHOM OOMOTKM TpaHcopmaTropa M JpocceieM B IeNu
BBIIPSAMJICHHOTO TOKAa BTOPHUYHON OOMOTKH. BpemeHHble auarpaMmbl TOKOB W HaIlpsHKEHUH.
CeMmeicTBO  BBIXOJHBIX  XapaKTepUCTUK. JIBYXTakTHBIH  pE30HAHCHBIM  mpeoOpazoBaTelb
HanpspkeHus. BpeMeHHble AuarpaMMbl TOKOB U HAlpsKEHUH. XapaKTEpUCTUKU TPU YIPABIECHUH
o criocooy YNUM..

7. Hsyxmaxmuulii MOCmosou I’lpﬂ.MOXO()OGOZZ npeo6pa306ameﬂb HANpAMNCEHUA C Henpepvl8HbIM
I’lOmD€6JZ€HM€M u nepec)alted JHepcUuu 6 Hazcpy3Ky

7.1. IByXTaKTHBII MOCTOBOM MPSAMOXOA0BOM MpeoOpa3zoBaTelib HAPSKEHUS C HETIPEPHIBHBIM
noTpeOJIeHueM U Iiepeiadeil SHEpTUr B Harpys3Ky.

JIByXTakTHBIII MOCTOBOI MpPsIMOXOJIOBOM TMpeoOpa3zoBaTesib HANpsKEHUS ¢ JABYX(a3HOi
BTOPUYHOW OOMOTKOM, paloTarouiuii B peKUMe acUMMETPUYHOM JIUTEIBHOCTH MPOBOISILETO
COCTOSIHMS CWIIOBBIX Kirouel. [Iporeccsl B cxeme. BpemeHHble [uarpaMMbl TOKOB U HAIPSDKEHHM.
PerynupoBounass xapakrepuctuka. Ilynbcanms TOKa, INPOTEKAIOIIEr0 4Yepe3 LENb Harpyskw,
IIYHTUPOBAHHYIO KOHJIEHCATOPOM BBIXOAHOTO (umbTpa. [lynbcanus HanpskeHHst Ha Harpys3Ke..
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8. Ynpasnenue npoyeccom nD€06Da30861HM}1 anekmpudeckou suepeuu. CmpykmypHas cxema
BbICOKOUYACNOMHO20 KOHmpoJiepa o1 YnpAaesieHUuA npeo6pa306amefzejvz

8.1. YrpasneHue mporeccom rnpeodpa3zoBaHus dEeKTpudeckor sHeprui. CTpyKTypHast cxema
BBICOKOYACTOTHOT'O KOHTpPOJUIEpa JUIsl YIpaBIIEHUS IPE0Opa3OBaTEIIEM.

Konrpomepsl. Mx Ha3HaueHuwe, TIJIaBHbIe (YHKIMH, pEHIIaeMble STUMH YCTPOWCTBaMHU.
Opranuzanys DUTaHUS KOHTpPOJUIEpa HpU IyCKe MpeoOpa3oBareisl HAMpsHKEHUs, YIPaBIISIEMOTo
UMITYJIbCHBIMU ~ CUTHAJaMH, (OPMHPYEMBIMH JSTHM KOHTPOJIJICPOM. CrtpykrypHas cxema
BBICOKOYACTOTHOT'O KOHTPOJLIEpA AJIsl YIpaBJICHUs ABYXTaKTHBIM IIpeoOpa3oBaTeieM HaIpsHKEHUS.
Peanuzanms UMM 1npu  ympaBlIeHMM aHAJIOTOBBIM —CUTHAJIOM. BpeMmeHHble IuarpaMmbl,
WUTIOCTPUPYIOIINE TPOIEcChl (POPMUPOBAHUS HUMITYJILCHBIX CHUTHAJIOB HAa BBIXOJAaX KOHTPOJLIEpa.
BpemenHnbie tuarpamMMbl, HUTFOCTPHPYIOIINE MPOLEecChl (POPMUPOBAHUS UMITYJIbCHBIX CUTHAJIOB Ha
BBIXOJIaX KOHTpOJUIEpa MpHU yIpaBiIeHUH MO crocody “current mode”. ['ambpBaHMYecKas pa3Bs3Ka
MCTOYHUKA aHAJOrOBOI'0 CHUTHAJIa M YIPaBIISIOIIEr0 BXoja KoHTposuiepa. [Ipobnema “miaBHOrO
nycka’ UMIYJIbCHOrO mpeoOpa3zoBatensd. Peanuzanus 4acTOTHONM MOAYNALMU TPU YHPaBICHUU
AHAJIOTOBBIM CUTHANOM. Peann3anust pyHKIIUU 3alIUTHl CHIIOBBIX TPAH3UCTOPOB OT MEPETPY3KH IO
TOKy. Peanuszanus nepegauyu MMITYJIbCOB YIPABIEHUS BO BXOJHBIC II€NU CHIIOBBIX YIPaBJISE€MBbIX
KJIFOYEH ¢ MOMOLIbI0 TpaHchopMarTopa..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. OnnotaktHeI npsamoxonooit DC/DC-npeo6pa3zoBatens HanpspkeHus. [Iporeccsl B cxeme
U €€ XapaKTepUCTUKU. BpeMeHHbIE TuarpaMMbl TOKOB U HaNIpsDKEHUN. BiusHue
WHIYKTHBHOCTH HaMarHMYMBaHUs TpaHc(HopMaTopa Ha MPOLECC BOCCTAHOBICHHS MTPH
YCIOBUU NPUCYTCTBUS Apa3UTHON eMKOCTHOM Harpy3ku 0OMOTOK TpaHc(hopmarTopa.
OcHOBHbIE IPUYUHBI MTOSIBIICHUS [Tapa3UTHOW EMKOCTHON Harpys3Ku.;
2. PerynupoBouHas XapaKTepUCTHKA JJIs MIC€AIU3UPOBAHHON cXeMbl. BO3HUKHOBEHNE
KpPaTKOBPEMEHHBIX BHIOPOCOB HAIPSKEHUSI HA CUJIOBBIX KJIFOYAX, BbI3BAHHBIX MATHUTHBIMU
MOTOKaMHM paccesiHus B TpaHchopmarope. CriocoObl OrpaHUYEHUsT aMILTUTYAbI
KpaTKOBPEMEHHBIX BHIOPOCOB HANpPsKEHUsl. BapuaHThl CXeMHBIX pELIeHHH, TOBBIIICHHUE
KIIL.;
3. IByxtakTHbI MocToBOI1 DC/DC-nipeoOpa3oBarenp HanpsKeHUs, B KOTOPOM BXOJHas LIE€TIb
MOCTOBOH CXEMBI COeIMHEHA C HICTOUHUKOM MUTAaHUS Yepe3 0OMOTKY ApOcCes, K BEIXOIHON
LIENT MOCTOBOW CXEMBbI MOJKIIIOUEHA TEpBUYHASI 0OMOTKA TpaHc(opmaropa, a ero BTOpHUUHas
00MOTKa CBsi3aHa yepe3 BHINPSAMHUTENb C HAarpy3Koi, ITYHTUPOBAHHOM KOH/IEHCATOPOM
BBIXOJHOTO (PUIIbTpA. DNEKTPUUYECKUE MPOIIECCH] B CXEME HEM U BpEMEHHbIE IUarpaMMbl
TOKOB Y HAIIPSKEHU.;
4. IsyxtaktHeiii DC/DC-nipeobpa3oBateiib HANPSHKEHUS ¢ OAHO(PA3HON BTOPUIHOM
00MOTKOH TpaHchopMaTopa U ABYMsI CIIQXKUBAIOIIUMHE JPOCCEISIMU B LIETH BBINPSMIEHHOT'O
TOKa BTOPUYHOM 00MOTKH. [IByxTakTHBIN npsimoxonoBoit DC/DC-npeobpa3oBareins
HaINpsDKEHUs C IByMs JIMHEHHBIMU TpaHc(opMaTopaMu ¢ 0AHO(pA3HBIMU IEPBUYHBIMU U
BTOPUYHBIMU OOMOTKaMH, pabOTaIONIH B peXKMME CUMMETPUYHON UTUTEIHHOCTH
IIPOBOJSILIETO COCTOSTHUS CHIIOBBIX Kitodel. [Ipoueccsl B cxeme. BpemenHble quarpaMmsl
TOKOB W HaIlpsDKEHUH. PerynmpoBoyHas XapakTepUCTHKA. ;
5. JIByxTakTHbIi npsimoxoaoBoit DC/DC-npeobpazoBarens HanpskeHus. [Ipoeccsl B cxeme.
BpeMeHHbIe quarpaMMbl TOKOB ¥ HapsDKEHUH. PerynnpoBodHas XapaKTepHUCTHKA. ;
6. IMnynbCHBIN CIIOCO0 peryaupoBaHus AIEKTPHUECKOi sHeprun. Ero cymHocTs u
00s13aTeNIbHBIA HA0Op 3JIEMEHTOB YCTPONCTBA, OCYILECTBIIAIOIETO UMITYILCHOE
perynupoBanue. Kiaccuduxanus npeodpasoparesneit o crnocodam peainsanuu
UMITYJIBCHOTO Tpoliecca IpeoOpa3oBaHus U PEryIUPOBAHUS JIEKTPUUECKON IHEPTHH.
[TpuMepsb! BBIOIHEHUS IPeoOpazoBaTesei, OTHOCALIMXCS K pa3HbIM KjlaccaM 3TUX
YCTPOMCTB..
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3.4. TeMbl 1a00paTOPHBIX padoT
1. KimrroueBo# MCTOYHMK IMUTAHUSA Majloi MOIIHOCTH;
2. Kiro4eBoil HCTOYHMK MUTAHUSA C KOPPEKTOPOM KO3 (PPHUIIMEHTa MOITHOCTH.

3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAyUYU RO Kypcosomy npoekmy/pabome (KIIP)

1. Pacuer pexxuma paboTsl TpeoOpa3oBaTeNsi B COOTBETCTBHH C 33JaHHEM.
2. Pacuer pexuma paboThl IpeoOpa3oBaress B COOTBETCTBUH C 3a/IaHUEM.
3. Pacuer pexuma paboThl mpeoOpa3oBaTelis B COOTBETCTBUU C 3a/IaHUEM.
4. Pacuer mapaMeTpoOB CUCTEMbI YIIPABICHUS U JaTYUKOB OOpATHON CBSA3H U 3aIUTHI.
I'pynnosvle koncyromayuu no pazoenram Jucyuniunvl (I'K)
1. T'pynmsl cxemMHBIX penieHuii. CpaBHEHHE, CBOMCTBA, 00JaCTH IPUMEHEHUSI.
2. CXeMmHbBIE pEIICHUs, BBIBOJ JHEPrUM HAMarHWYWBAaHUS M DHEPrUU WHIYKTHBHOCTHU
paccesiHusL.
3. Cxewmmnsle pemerns. Pa3oBblid CIIOCOO YIIPaBICHUS MOCTOBBIM IpeoOpa3oBaTeiieM.
4. CxemHoe peuieHHe. AHaJIOTHS C TOBBIIIAIOIIMM IpeoOpazoBareneM. BriBon sHepruu
WHIYKTHBHOCTH PacCesHUsI.
5. CxemHble pelleHusl, BBIBOJ SHEPTUU UHIYKTUBHOCTH PACCEsSHUS.
6. HepesonaHcHbIN U pe30HAHCHBIN BapraHThl. OCOOEHHOCTH pabOThI Pe30HAHCHOW CXEMBI B
Jarna3oHe Harpy3oK.
7. OcHOBHBbIE cxeMHblIe petieHus. [IpuHIun paboThl, OCHOBHBIE IPEUMYIIECTBA.
8. OOparnas cBs3b. [I1U]/[-perynsatop. Ynpasienue 1no Toky. OCHOBHbIE TUIIBI JaTYUKOB.
Hnousuodyanvuvie kKoncyriomayuu no Kypcosomy npoemy /pabome (MKKII)
1. Pacuer pexxuma paboTsl IpeoOpa3oBaTessi B COOTBETCTBHH C 33JaHUEM.
2. Pacuer pexunma paboThI MpeoOpa3oBaTessi B COOTBETCTBHH C 3aJIaHUEM.
3. Pacuer pexuma paboThl mpeoOpa3oBaTelis B COOTBETCTBUU C 33/IaHUEM.
4. Pacuer mapamMeTpOB CUCTEMBI YIIPABIICHUS M TATYUKOB OOPATHOM CBSI3U U 3AIITUTHI.
3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
2 Cemectp
Kypcosas pabora (KP)
Temsbl:

- OMHOTaKTHBIN 00PaTHOXOA0BOI MpeoOpa3zoBaTeNb HANPSXKEHUS C OJHUM CHUJIOBBIM TPAH3UCTOPOM
B KOHTYpE MEPBUYHON OOMOTKH CHJIOBOTO TpaHC(hopmaropa

- IyxTaktHbiii DC/DC-npeobpa3oBareib ¢ CUIOBBIMU TPAH3UCTOPAMHU, COSTUHEHHBIMU TI0 CXEMe
MOCTA, C BBIIPSIMUTEIIEM C HYJIEBOW TOUKOU

- AsyxTaktHeiii DC/DC-nipeobpa3zoBarenib ¢ CUIOBEIMU TPAH3UCTOPAMU, COSAMHEHHBIMH 110 CXEMe
MOCTa, C IBYMs TUHEHHBIMHU TpaHCPOpMATOpaMH

- OHOTaKTHBIN IBYXTPaH3UCTOPHBIM 0OPATHOXOOBOW MPE0Opa30BaTEebh HAMIPSKCHHUS

I'paduk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henena 1-4 5-8 9-12 | 13-16 | 3aueTHasa

Pasgen 1 1 2 3 3ammra
KypCOBOT'O KypCOBOTO
IPOCKTa IPOCKTA

O0beM 50 10 30 10 -
paznena, %

Brinosaenusiii | 50 60 90 100 -
00BeEM
HaApaCTAIOIUM
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| urorom, %

Howmep paznena

Pasnien kypcoBoro mpoekra

1

Pacuer cnnoBoi 4acTH UCTOYHUKA 3JIEKTPONIUTAHUS

2

Br160p aiemMeHTOB

3

Pa3paboTka cucreMspl ynpapieHUs] HCTOYHHMKA 3JIEKTPOIIUTAHUS

13



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena quciurinHb

O1eHOYHOE CPEACTBO

Konant
JUCLUIUIMHE (B cootBercTBHM C 11.3.1) (TN 1 HAUMEHOBAaHUE)
MHIUKATOPOB
(B COOTBETCTBUU C pazfesoM 1) 1/2]3]4|5[6]7]8
3HaTh:
OCHOBHBIE CXEMbl, IPUHIUIIBI PAOOTHI, PEKUMBI KonTponsnas pabora/IIpeobpaszoBarenu,
paboThI 37IEMEHTOB CXEMBI, JOCTOMHCTBA U HEJOCTATKH XapaKTePU3YIOIIUECS HEMPEPHIBHBIM
MCTOYHUKOB AJIEKTPOIUTAHUS C HEPEPHIBHBIM noTpebIeHUuEM U Nepeiayeii SHepTuu B
MOTPeOJICHUEM SHEPTHH OT UCTOYHHUKA U C NJ1-3nk-1 + |+ Harpy3Ky, pe30HaHCHBIE TTpeoOpa3zoBaTeIn
HEMpPEepBIBHON Nepeaueii SHEPTruM B HArPY3KY;
PE30HAHCHBIX KITFOYEBBIX UCTOYHUKOB
AIEKTPONUTAHUS
OCHOBHBIC CXEMBI, IIPUHITUTIBI PAOOTHI, PeKUMBI KonTponsHas padora/IIpeobpazoBarenw,
paboThI HIIEMEHTOB CXEMbI, TOCTOMHCTBA U HEAOCTATKU XapaKTepU3YIOIIHeCs MPEPhIBUCTON
KITIOYEBBIX UCTOYHUKOB JICKTPOIUTAHHS C W/I-3nk1 + nepeayeil SHEPruu B HArPy3Ky
TpaHcPopMaTOPHOU Pa3BA3KOM C IPEPHIBUCTOM
repeadeli SHEPTUK B HATPYy3Ky
OCHOBHBIE CXEMbI, TPUHLHUIIBI PAOOTHI, PEXKUMBI KonTtponbHast pabora/OqHOTaKTHBIN
paboTHI 2JIEMEHTOB CXEMBI, JOCTOMHCTBA U npeodpa3oBareb
HE/I0CTAaTKH, 00JIACTH IPUMEHEHHUS KITFOUEBbIX
A ’ P . WJ1-3nk-1 + |+ KonTtponsHas padora/lIpeobpazoBareny,
MCTOYHUKOB DJICKTPOTIUTAHUS C TPAaHCPOPMATOPHOU .
. . . XapaKTePU3YIOIIUECS HEMPEPHIBHON

pa3BsA3KOM C HEMPEPHIBHOU Nepeadyeil SHepruu B .

nepeaayeil SHEpruu B Harpy3Ky
Harpy3Ky
YMersn:
paccUMTHIBATh U SKCIIEPUMEHTAILHO UCCIIEI0BaTh KonTtponbHast pabota//IByXTaKTHBIH
PEKUMBI PA0OTHI DIIEMEHTOB CXEMBI M XapaKTEPUCTHUKU MOCTOBOH TpeoOpa3oBaTeb
KIIIOYEBOT'O MCTOYHHKA JIEKTPOIUTAHUS, B TOM YHUCIIE -

p ’ N-2nx-1 S B KourposnsHas pabora/Pacyer pexxuma

C UCTIOJIb30BAHNUEM TTAKETOB CXEMOTEXHUIECKOTO

paboTHI 2JIEMEHTOB KIIFOYEBOTO HCTOYHHKA
MO/JICIIMPOBAHUS

JIEKTPOITUTAHHUS
pa3pabaThIBaTh CHJIOBYIO YaCTh U CUCTEMY YIIPaBICHUS JlabGopaTtopHas padota/KmroueBoit
KITIOYEBBIX UCTOYHUKOB JIEKTPOIUTAHUS U-3rik.1 + | UICTOUYHUK MUTAHUS MaJIOW MOIIHOCTH

JlabopaTtopHas pabora/KmroueBoit
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MCTOYHHK ITUTAHUS C KOPPEKTOPOM
kod(uIreHTa MOITHOCTH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. AByxTakTHBII MOCTOBOM mipeoOpazoBarens (KonTpoiasHas padbora)
2. OnHoTakTHBIN TIpeoOpa3oBarens (KonTpoasHas padbora)
3. IIpeobpazoBarenn, XapaKTepU3YIOIIHECs HEMPEPHIBHOW MIepeIadueii SHEPTUU B HATPY3KY
(KonTpoawsHas pabora)
4. Pacuert pexxrma paboThI AJIEMEHTOB KJITFOYEBOT'0 UCTOYHUKA AtekrpornuTanus (KoHTponbHas
pabora)

2 cemecTp

dopma peanuzanuu: [TuceMenHas padota
1. [IpeoOpasoBarenu, XapaKTEPUIYIOIIUECS HEMTPEPHIBHBIM MOTPEOICHUEM U TIepeaauei
SHEPIruH B HArpy3Ky, pe3oHaHCHbIe npeodpasoBarenu (KoHTposbHas padoTa)
2. [IpeoOpazoBareru, XapaKTepU3YIOIIHECs MPEPHIBUCTON MTepeiadeii SHEPTUU B HATPY3Ky
(KonTpoawpHas pabora)

Dopma peanuzanuu: YcrHas popma
1. KiroueBoi HCTOYHUK NMUTaHUs MaJIol MoiHOoCcTH (JIabopaTropHas paboTa)
2. KirtoueBoii HCTOYHHK IMUTAHUS C KOPPEKTOpoM KodddunrenTta MmomtHoct (JIaboparoprast
pabora)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUIIIINHBI SBISETCS MPUIOKEHUEM A.
bannpHO-peHTHHrOBast CTPYKTYpa KypCOBOM pabOThI SBJISIETCS PUIIOKeHUEM b.

4.2 IIpoMe:KyTOYHAsI ATTECTALUSA 10 IMCIHIIIMHE

Oxsamen (Cemecmp Nel)
OneHka o Kypcy BBICTABISIETCSI HA OCHOBE CEMECTPOBOM M DK3aMEHALIMOHHOW COCTABIISIIOIIECH B
COOTBETCTBUHU C MOJIOKEHUEM O 0aUIbHO-PEUTUHTOBOM CTPYKTYDE.

Ixzamen (Cemecmp No2)
OrieHKa MO KypCy BBICTaBIISETCS HA OCHOBE CEMECTPOBOM M AK3aMEHAIIMOHHOW COCTAaBIISIONICH B
COOTBETCTBUHU C MOJIOKEHHEM O 0aJNIbHO-PEUTHHTOBOM CTPYKTYpE.

Kypcosasa paboma (KP) (Cemecmp No2)
OneHka 3a KypCOBYIO pa0OTy BBICTABISIETCS B COOTBETCTBUM C TOJIOKEHHEM O OallIbHO-
pertuHroBoi crpykrype HUY MOU.

B numiom BeICTaBISETCS OLIEHKA 3a 2 CCMECTD.

Ipumeuyanue: OneHOYHBIE MaTEPUAITBI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Po3anos 1O. K., Boponun I1. A., PeiBkun C. E., Haneirun E. E.- "CnpaBoyHUK 11O CHIIOBO#M
anekTponuke", U3narensctBo: "U3narensckuii nom MOU", Mocksa, 2014 - (474 c.)
http://e.lanbook.com/books/element.php?pll_id=72289;

2. MenemuHn, B. U. YnpaeneHnue TpaH3UCTOPHBIME MTPe0Opa3oBaTesiMu 3NeKTpodHepruu / B. U.
Menemmn, [[. A. OBunHHUKOB . — M. : Texnocdepa, 2011 . — 576 c. — (Mup paanod3JeKTPOHUKH )
ISBN 978-5-94836-260-1 .;

3. KimroueBsie uctounuku nutanus. COOpHHK J1aOOpaTOPHBIX padoT : METOAMYECKOe ocodue mo
KypcaMm "KiroueBble ICTOYHUKY NUTAHUA", "AHAIN3 TUCKPETHBIX CXeM'" 10 HAIIPABJICHUIO
"DnekTpoHrKa U MUKpodJiekTpoHuka" / b. A. I'ne6os, /I. C. Karokos, U. I'. Hemomyxxko, u ap.,
Mock. 3nepr. un-Tr (MOU TY) . — M. : U3n-Bo MOU, 2005 . — 64 c..

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmxas, BK u ap);

5. Micro-Cap.

5.3 UHTepHeT-pecypchl, BKIKYasi NpodeccHoHATbHbIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CIPAaBOYHbIE CHCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTteka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, Ocnamenne
HaAanMMCEHOBaHHeE
VYuebnsle aynutopun i | JK-120, MammHHbBIH 3ai1 cepBep, KOHIULIMOHED
MPOBEAEHUS JEKIIHOHHBIX NBI]
3aHATUN U TEKYILETO J1-402, Yuebnas napra, CTOJI IPENOoJaBaTels, CTyl, JOCKa
KOHTPOJIA ayIATOPUS MEJIOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WNHuTtepHer
VYyeOHbIe ayIUTOPUH IS 1-420, Yuebnas napTa co CKaMbe, CTOJI IIPernoaaBaress,
MIPOBEACHUS ayIATOPUS CTYJI, JOCKa MEJIOBAst
MIPaKTUYECKUX 3aHATUH,
KP u KII
VYuebnsle aynutopun g | E-101e, JlJabopaTopust CTOJI, CTYJI, IKad, MyTbTUMEAUHHBINA
IIPOBEICHUSA KUOII IIPOEKTOP, AOCKA MapKepHasd,
71a00paTOPHBIX 3aHATHH 71a00paTOPHBIN CTEH]T
VYyeOunbie aynutopuu i | E-101e, JJaboparopust CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
[IPOBEACHUSA KUO3IIT IIPOEKTOP, JOCKA MapKepHas,
ITPOMEKYTOUYHON 71a00paTOPHBIN CTEH]
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aTTecTalluu K-120, MammHHEBIH 3471 cepBep, KOHAUITMOHED
HBI]
J1-402, YueOHas napTra, CTOJI MpernoaaBaTess, CTyJ, 10CKa
ayIUTOpUS MeJIOBasi, KOMIIBIOTEPHAsI CETh C BHIXOJIOM B
Nutepner

ITomerienus mst HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEILHOM KomnbrorepHsbrit IMMChbMEHHBIN, BENIAJIKA OIS OJICKIbI,

paboThI YUTAIBHBIN 341 KOMITbIOTEpHAs CETh C BBIXOJOM B

HNHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
MIPUHTEP, KOHJIULIUOHED

[Tomermenus ayis E-324/6, Kpecyo pabouee, CTyJ, mKad 1ist
KOHCYJIbTUPOBaHUS [IpenonaBarenbckas JIOKYMEHTOB, CTOJI MUCbMEHHBIHN, TyMOa,
kad. "[Ipom.om." KOMIIBIOTEPHAs CETh C BBIXOJIOM B
WuTepHet, MHOTO(QYHKIIMOHATIBHBIN LIEHTD,
KOMITBIOTEP MEPCOHATbHBIN
ITomenenus s E-324/5, napTa, CTyJI, BeIIajaKa JIJIsl OJICKIbI,
XpaHeHus: 000pyI0BaHUS Meroanueckuit KOMITbIOTEPHAs CETh C BBIXOJOM B
1 y4eOHOTO MHBEHTaPS KaOuHeT Kad. HHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,
"I[Tpom.5m." JI0OCKa MapKepHasl epeIBIKHAsI, HOYTOYK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KiroueBble HCTOYHMKHU QJICKTPOIINTAHUA

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

[TpeoOpa3oBarenu, XxapakTepH3yIOIIHECs: HEPEPHIBHOM Mepenaveii SJHEPTuu B Harpy3Ky
(KontpomnwsHas pabota)

OnnoTakTHEIN TipeoOpazoBaTens (KoHTponbsHas padoTa)

JIByXTaKTHBIN MOCTOBOM mpeodpazoBateib (KoHTponbHas paboTa)

Pacuet pexxuma paboThI 2JIEMEHTOB KJIFOUEBOT'O UCTOYHHUKA dekTponuTanus (KonTponpHast
pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM-
Howep Paznen aucuummHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 KiroueBbie nctounuku nutanus. O01ye BOIpocsl
HOCTPOCHMSI
11 KiroueBbie nctounuku nutanus. O01ye BOnpocsl + +
HOCTPOCHHUS.
2 Opnotaktaeli npsmoxonoBoid DC/DC-nipeoOpa3oBaTenn
HanpsHKEHUs
21 OpnorakTHbIM npsMoxonoBoit DC/DC-npeobpa3oBarenb + + + +
HaInpsKeHHUs.
[TpeumymiecTBa ABYXTaKTHOTO crioco0a npeodpazoBaHUs
3 DHEPTUH Nepe]] OJHOTAKTHBIM. J[ByXTaKTHBIN MPAMOXOJ0BOM
DC/DC-npeobpa3oBareiib HAPSHKSHHSI
[IpeumyiiecTBa IByXTaKTHOTO CIIOCO0a Mpeodpa3oBaHus
3.1 SHEPTUU Mepesl OMHOTAKTHBIM. [IByXTaKTHBIHN MPSIMOXO010BOM + +
DC/DC-npeobpa3oBartesib HalPsHKEHHS.
JByxTakTHbIi MocToBOM DC/DC-npeoOpazoBarens
4 HAIpsOKCHUs, B KOTOPOM BXOJHAS [IETTh MOCTOBOW CXEMBI
COEJIMHEHA C MCTOYHUKOM MHUTAHUs yepe3 00MOTKY JIpocceis
JByxTtakTHbIil MocToBOM DC/DC-npeobpaszoBareinb
4.1 HaINpsOKEHUs, B KOTOPOM BXOJIHAS LIEMb MOCTOBOW CXEMBI + +

COEJIMHEHA C UCTOYHHUKOM MUTaHMs yepe3 0OMOTKY JIpOCCelIsl.

Bec KM, %: | 25 25 25 | 25

2 cemecTp

Hepequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHUIIJIMHE:

KM-5

KM-6

[TpeoOpasoBarenu, XxapaKTepU3YIOIIHECs MPEPHIBUCTON Tiepeaveli YHEPTrUu B HATPY3KY
(KontponpHas pabota)

[TpeoOpa3oBarenu, XapakTepHU3yIOLIHeCcss HEPEPhIBHBIM MOTPEOICHUEM U Nepeadeil JHepTruu B
Harpys3Ky, pe3oHaHcHbIe ipeoOpa3oBatenu (KorntponpHas padoTa)
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KM-7

KirodueBoit ncToOuHUK MUTaHUs Majioi MomHocTu (JIabopaTopHas pabora)

KM-8 KiroueBoit HCTOUHUK MUTAHUS C KOPpEeKTOpoM Kodddunmenta MomtHoctH (JlabopaTopHas

pabora)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Howmep
paznena

Nunekc
KM:

Pa3gen nucHUINIMHEL
Henens

KM:

OnmnoTtakTHbIN oOpaTHOXO0A0BOK DC/DC-nipeobpazoBaTennb
HAPSDKEHUS

11

OnnoTtakTHbI oOpaTHOX0A0BOK DC/DC-nipeobpazoBaTennb
HANPSDKEHUSL.

JByxTtakthbiii DC/DC-nipeobpa3oBarenb HAPsSKEHHS C
MAarHUTHBIM HAaKOIMTEJIEM YHEPTUH B LETIH IEPBUYHON
00MOTKH TpaHchopmaropa. J|ByXTaKTHBIN pe30HAHCHBIN
npeoOpa3oBaTeb HAMPSHKCHUS

2.1

JByxTtakthbiii DC/DC-nipeobpa3oBarenb HAPSKEHUS C
MarHUTHBIM HAaKOIMTEJIEM YHEPTUH B LETIH IEPBUYHON
00MOTKH TpaHchopmaropa. J|ByXTaKTHBIN pe30HAHCHBIN
npeoOpa3oBaTeib HAMPSHKCHUSI.

JIBYXTaKTHBII MOCTOBOI MPsIMOX0I0BOI peobpazoBareb
HaAIPSDKEHUS C HEPEPBIBHBIM NOTPEOIEHUEM U Niepeadeit
SHEpPIrUU B HArpy3Ky

3.1

JIBYXTaKTHBII MOCTOBOI MPsAMOX00BOI peobpazoBareb
HaAIPSDKEHUS C HEPEPbIBHBIM NOTPEOICHUEM U niepeadeit
SHEPrUM B HATPY3KY.

VYnpasieHne nporeccoM IpeoOpa3oBaHus dIEKTPHIECKOM
sHepruu. CTpyKTypHas cxeMa BhICOKOYAaCTOTHOTO
KOHTpOJUIEpa ISl yIPaBIeHHs Tpeodpa3oBareieM

4.1

VYnpasieHue npoueccoM npeoOpa3oBaHus JIEKTPUUECKON
sHeprun. CTpyKTypHasi cXxeMa BhICOKOYaCTOTHOI'O
KOHTpOJUIEpa JJIsl YIPaBICHHs TpeoOpa3oBaTeseM.

Bec KM, %:

20

20

30

30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

KiroueBble HCTOYHMKHU QJICKTPOIINTAHUA

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Cobmonenue rpaduka Boimonnenus: KP
KM-2 Cobmonenune rpaduka BoimoaHeHus KP
KM-3 Onenka BoimonHenus paszaenos KP

KM-4 KagectBo opopmiieHHE KypCcOBOil pabOThI

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM- | KM-
Howmep Paszen kypcoBoro nmpoekTa/KypcoBoi pabOTEI KM: 1 2 3 4
pasjena o My p My p Henens 4 8 12 16
KM:
1 PacueT cuioBoii 4aCTH MCTOYHHKA JICKTPOIUTAHUS + +
2 Br160p aemeHTOB +
3 Pa3paboTka cuctemsl yrpaBieHHs] ICTOYHUKA +
DJICKTPOTTUTAHUS
Bec KM, %: | 50 10 30 10
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