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1 ]_le.]'ll/l " 3a1a4Y4 OCBOCHHUU NUCHHUITIJIMHBbI

Kypc «YctpotictBa mpeoOpazoBarensHoii Texuukn» (YIIT) 3aBeprnaeT UK AUCIUTUIHH
[0 CHJIOBOH TMpeoOpazoBaTeNbHON TexHHKe. Ero memp — M3ydeHHMe KOHKPETHBIX YCTPOMCTB,
HOPUHIUI JeUCTBUS, TEOPETUYECKHE OCHOBBI pa0OThl KOTOPBIX PACCMOTPEHBI B OCHOBAX MPe00-
pazoBatenbHOil TexHukU (OIIT) u 3Heprernyeckoil anexkTpoHuke (33), a TaKkKe U3ydyeHHUE Io-
CTpOEHUS (PU3MUECKUX U MATEMAaTUYECKUX MOJIEIEeH YCTPOUCTB CUIIOBON JIEKTPOHUKH, UCIIOIb-
3ysl CTaHAAPTHBIE IPOrPAMMHBIE CPEJICTBA UX KOMIIBIOTEPHOTO MOJICTTUPOBAHUSI.

2 MecTo AUCHUIIMHBI B CTPYKType 00pa3oBaTe/ibHOIl MNPOrpaMMbl INOATOTOBKH
O0akaJsiaBpa

JuctummHa «Y cTpoiicTBa MpeoOpa3oBaTeIbHOM TEXHUKW» OTHOCUTCS K JUCIUTUTHHAM
10 BHIOOPY BapUaTHUBHOM 4acTH MPOQPECCHOHAIBHOIO IUKJIa 00pa30BaTeIbHONU MporpaMMbl Oa-
kanaBpuara o HampasieHuto 11.03.04 «3OnekTpoHHKa U HAHOIIEKTPOHUKA» U TMPETOAAETCS B
cenbMoM cemectpe. [Iiist 0OCBOCHUS JUCHUILIMHBI 00y4YaloIUNCs TODKEH BIAJeTh TUCIUIUIMHA-
MH: «OCHOBBI ITpeoOpazoBarenbHoi TexHuKU (OI1T) u sHepreTudeckas anekTpoHuka (329)».

3 KomnereHunu obOyuarwomerocsi, (popmMupyeMbie B pe3yJibTaTe OCBOCHHUSI AHCHUILIHHBI
(MoayJifl) M IJIAHUPYeMbIe Pe3yJbTAThl 00yUeHUs!

B xozne n3ydeHus AucuMIIMHbL «Y CTpOMCTBA MPeoOpa3oBaTeIbHOM TEXHUKHU» Y CTY/AEHTa
dopmupyrores: [1IK-1
- CIOCOOHOCTBIO CTPOMTH MpOCTEeHIINe (pU3MUecKue W MaTeMaTHYECKHE MOJIENH MPHOOPOB,
CX€M, YCTPOICTB M yCTAaHOBOK 3JIEKTPOHUKU U HAaHOIJIEKTPOHUKHU Pa3IUYHOIO (DYHKIIMOHAIBHO-
ro HA3HA4YE€HUs, a TAK)KE UCIIOJIb30BAaTh CTaHIAPTHBIEC IPOTPAMMHBIE CPEICTBA UX KOMIIBIOTEPHO-
r0 MOJEIUPOBAHUS

CTpyKTYpHBIH 3JIEMEHT

[Tnarupyemsele pe3yibTaThl 00yYESHUS
KOMITCTCHIINH py' pesy. y4a

ITK-1 cnocoGHOCTBIO CTPOUTH NMpocTeiine Gpu3nyeckre u MaTeMaTHYeCcKiue MOJIeIH IpUOOpPOB,

CXEM, YCTPOUCTB U YCTAaHOBOK 3JIEKTPOHUKH U HAHOAJIEKTPOHUKHU PA3IUYHOr0 (PyHKIIMOHAIBHO-

ro Ha3HAYECHUs, a TAKXKE UCI0JIb30BaTh CTAaHAAPTHBIE IIPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHO-
T0 MOJEIUPOBAHUS

3HaThb — OCHOBHBIE MTPUHIIMIIBI TOCTPOSHUS TIpeodpazoBaTeneil Ha-
MIPSDKEHUS,

— CTPYKTYpY IpeoOpa3oBareseil U MPUHIMIIBI KX PaOOTHI;

— METOJIbl aBTOMATU3UPOBAHHOTO MMPOSKTUPOBAHUS TTpeoOpa-
30Bareieit.

YMeTn: — KOHCTPYHUPOBATh HOBOE MHKEHEPHOE PEIICHUE HA OCHOBE
9KCIIEPTHON MH(POPMAIIHH;

— pa3pabaTbIBaTh MOJIEIH JIJIsi aHATTN3a KOMIUIEKCHBIX WHXKE-
HEPHBIX 33/1a4, pa3paboTKU U MPOBEPKH MHKEHEPHBIX pellie-
HUM Ha OCHOBE TITyOOKHX TEOPETUYECKUX U MPAKTUUECKHUX
3HAHUH.

Braners: — OCHOBHBIMHU METO/IaMU MCCIIEJOBAHUS B 00J1aCTH ITpeodpa-
30BaTEJIbHON TEXHUKHU, IPAKTUYECKUMHU YMEHUSIMU U HABbI-
KaMH MX HUCIIOJIb30BAHMS,

— CcI10co06aMu COBEPIICHCTBOBAHMS MPO(ECCHOHATBHBIX 3HA-
HUW ¥ YMEHUH ITyTE€M HUCIIOJIb30BaHMS BO3MOXKHOCTEW HH-
(hopMaIMOHHOM CpeJibl.




4. CTpyKTYypa M coaep:KaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIE eUMHUIILI Wi 144 akaz. Yaca, B

TOM YHUCIJIC:

- KOHTakTHas pabora — 19,5 akan. 4acos:
— aymuTopHas — 16 akaj. yacos;

- BHEAyJIUTOpHAs — 3,5 aKaJl. 4acoB

— camocrositensHas padora — 115,8 akan. wacos;
- MOJICOTOBKA K 9K3aMeHy — 8,7 akaJl. 4acoB.
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KOHTaKTHas 25
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Q pabota IPOMEKYTOUHOrO | > 2 E
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1. Tupucrtopusie mpeobpazo- |5 | 1| 1 23 Texymuit koH- |/IK-1
BaTEIU B PEBEPCUBHOM 3JIEK- TpoJb ycneBae- |3VB
TPONPUBO/IC TIOCTOSIHHOTO MOCTH, KOH-
TOKa TpoJibHAsI paboTa,
nabopaTopHbIS
paboTHI.
2. IIpeoOpazoBarenu mnepe- 512 2 23 Texymuit koH- |/IK-1
MEHHOTO HaIpsKEHUS B Ie- TpoJib ycnieBae- |3VB
peMeHHOe MOCTH, KOH-
TpoJbHas pabora,
nabopaTopHbIS
paboTHI.
3. CucreMbl UMITYJIBCHO- 512 1 23 Texymuit koH- |/IK-1
(a3oBOro ynpasJjeHUs BEH- Tpousb ycnieBae- |3VB
THJIBHBIMU TIpeoOpa3oBate- MOCTH, KOH-
JSIMH TpoJbHas pabora,
nabopaTopHbIe
paloTHI.
4. IpeoOpazoBarenu mocto- |5 |2 | 2 23 Texymmuit kon- |/1K-1
SIHHOTO HAMpsHKEHHS B IIOCTO- Tpousb ycnieBae- |3VB
STHHOE. MOCTH, KOH-
TpoJbHas pabora,
nabopaTopHbIe
paloTHI.
5. IlpeoOpazoBarenu mocto- | 5| 1| 2 23,8 Texymuit koH- |[1K-1
STHHOTO HampsDKEHUS B TIepe- Tpousb ycneBae- |3VB
MEHHOE MOCTH, KOH-
TpoJbHAs paborTa,
nabopaTopHbIe
paboTHI.
HUTOTO 8| 8 115,8 IIpome:xyTounasi
arrecranus
(3K3aMeH)




JI — nexuun, I13 — npaktuyeckue 3ansatusi, CP — camocrositensHas padora, AKP — aynutopnas
KOHTpoJbHas padota, /13 — nuauBHIyanbHOE 3a1aHUE.

5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

B xoze npoBeneHus TEKUUOHHBIX 3aHATHI IPeyCMaTpUBAECTC:

— UCMOJIb30BAaHUE JIEKTPOHHOIO IEMOHCTPALMOHHOTO MaTepHaIa.

— OpraHuzaius IUcKyccHii no reme «BpiOOp mporpaMMHOTo oOecreueHus»;

B xone npoBeneHus Bcex 3aHATUHN IPEyCMaTPUBAETCS UCIOIb30BAHUE CPEACTB BBIUUCIIH-
TEIbHOW TEXHUKH MPH BBIIOJHEHUN UHIMBUYaIbHBIX 3aJaHUN U KOHTPOJIBHOM pabOTHI.
B paMKaX HHTEPAKTHBHOTO OOYYEHHsS TMPHUMCHSIOTCS  it-Memoodst  (MCHONB30BAHUE  CETEBBIX
MYJbTUMEINHHBIX ~ YYEOHHKOB  pa3pabOTUYMKOB  MPOTPAMMHOTO  OOecledeHHs,  JIIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYpPCOB MO JaHHOH AWCIUIUIMHE, B TOM YHCJIE€ M 30p Ka(eaphwl); coeMmecmHas
paboma 6 manvix epynnax (2-3 cTyaeHTa)

IIpoBeaenne JIeKUMOHHBIX 3aHATHI 1O JAMCLUIUIMHE PEKOMEHIYETCS COIPOBOXKIATH C
UCIIOJIb30BAaHUEM MYIbTUMEIUIHBIX MPEe3eHTAlNN, BKIIOYAIOMIUX B ce0s claiiipl pa3indHbIX
cxeMm, ¢ororpaduil U3NENUN, WUTFOCTPAIUH TEXHOJOTHYECCKUX MPOIECCOB MPOU3BOJCTB MaTe-
pHAJIOB M 3JIEMEHTOB AJIEKTPOHHOU TeXHUKH. [Ipe3eHTanuu crnocoOCTBYIOT CTPYKTYPUPOBAHHIO
JIEKIHiA, Y)KOHOMHH JICKIIMOHHOTO BPEMEHH, 3aTPaYMBAEMOTO Ha MOCTPOSHUE CXEM U TPa(uKOB
Ha J0cke. BrICBOOOXKIEHHOE TaKKM 00pa30oM BpeMs Ie1ecO000pa3HO HUCIONIb30BATh ISl IUAJI0-
rOBOIro OOUIEHMSI C TPYIIaMU CTYJEHTOB, BKJIIOYAaTh B JEKIMOHHbBIE YaChl JJIEMEHTHI IIPAKTHYE-
CKUX 3aHSTHI, MPOBOAWTH HEOOJBIINE OMPOCH C IENbI0 MOAJAEPKAaHUA PAOOTOCIOCOOHOCTHU
CTYJEHTOB B TE€YEHHH BCETO Kypca.

Ha nexunoHHbIE 3aHATHS MPUTIIAILAIOTCS MPEACTABUTENN KOMIIAHUN, OCYIIECTBIISIOINX
CepBHCHOE OOCTy)XKUBaHUE IEKTpoHHOro oOopymoBanms Ha OAO «MMK». B xome manHbIX
BCTpEY 3a0CTPSIETCS] BHUMAHUE CTYIEHTOB Ha BBICOKON OTBETCTBEHHOCTU MH)KEHEPOB - 3JIEKTPO-
HUKOB B TEXHOJOTMYECKOM IPOLECCE METAJLUTyPruuecKoro MpeaupusTHs, Ha Ba)XKHOCTU Ipa-
BIWJIBHOTO BBIOOpA M3/IEIUN AJIEKTPOHHON TEXHUKH M MaTEpUaoB, IPUMEHSIEMbIX B CHEIMATU-
3UPOBAaHHOM 000PYAOBaHUN METAILITYPTUUECKUX arperaTosB.

IIpn npoBeaeHun J1a00pPATOPHOIO NMPAKTHKYMA HEOOXOIUMO CO31aTh YCIOBUS JUIS
CaMOCTOSITENIbHOM pabOThI KaXKJI0TO CTYyJI€HTa, I0Ka3aTh CTY/I€HTaM BaKHOCTb OOPMIIEHHUS MO-
Jy4EeHHBIX pe3ynbTaToB padboT B cootBeTcTBUU ¢ [OCT u CTII nmpeanpusTus.

[ToaTomy nmpoBeneHue 1ad0paTOpHBIX pabOT pa3siensieTcs Ha CIEeAYIOIINE dTalbl:

1. VYcBoenue cTyaeHTOM ILienell U 3a1ad J1abopaTopHON pabOThl, X0/1a BHIIIOJHEHUS pa-
00THI, TPUOOPOB U PJIEMEHTOB M3y4aeMbIX B IAaHHOU JIabopaTopHoi padote. J[aHHBIN
3Tan paboThl KAKIBIN CTYIEHT BBIOJIHAET CAMOCTOSITENbHO. Pe3ynbpTaToM camocTosi-
TETHLHON palOTHI SABJISETCS IIA0JIOH OTYETAa BBIMOJHEHHUS PAaOOThI, BHITIOJIHEHHBIA B
AIIEKTPOHHOM BUJIE.

2. Tlepen BImoIHEHHEM PaOOTHI MPETIOAABATEND MTPOBEPSET COOTBETCTBUE O()OPMIICHUS
mabyioHa otueTa 1aboparopHoit padotsl Ha cootBeTcTBUE CTII M I'OCT. berno npo-
BEpSIET Y CTYJCHTOB INIyOMHY YCBOEHUS Iiesiel U 3a7a4 1abopaTopHOi paboThI U X0/1a
BhINoJIHEHUs paboT. [lo pe3ynbraTam ompoca CTYAEHT MOXKET ObITh HE JIOMYILEH /10
BBITIOJTHEHHS JTAOOPATOPHOM PaOOTHI.

3. Brmmonnenue cryaeHtamu nabopatopHoit paboThl. Ilpu BeImOIHEHHN TaOOpaTOPHBIX
paboT PEeKOMEHIYIOTCSI MMUTAIMKM HEIUTAaTHBIX CUTyalud (HaMEpeHHBIH BBIXOJ U3
CTpOSl OTHEJIBHBIX AJIEMEHTOB CXEMbI, HallpUMEp IO IPEBBILICHUIO BBIAECIAEMON
MOIIHOCTH, U3MEPEHNE EMKOCTEN 1 MHAYKTUBHOCTEH HOMHHAJIBI KOTOPBIX 3aBEIOMO
HE BXOJIAT B IMANa30Hbl U3MepeHuit npuodopos). IlpeooneHne HeMTaTHBIX CUTYyallui
(GOpMUPYIOT y CTYAEHTOB CaMOCTOSITEIbHOCTh, CTUMYIUPYIOT Oojiee TiyOoKoe yc-
BOCHME MaTepHaa.

4. Odopmienue oTueTa 0 BHIOTHEHUH JJA0OPATOPHOM paObOTHI.



5. 3ammra pe3ynabTaTOB BBHINOJHEHHs JIAOOpaTOpHON paboThl. 3amuTa J1abopaTOpHOI
pabOTHI MPOBOAMTCS MHAUBHIYAIFHO C KaX/IBIM CTYACHTOM B Buje auajiora. B xome
Oecebl 00CYXKIAI0TCA PE3yIbTaThl IKCIIEPUMEHTOB, [IPENOABATENIEM 3a1al0TCsl KOH-
TPOJIbHBIE BOMPOCHI C LIENbIO BBIACHEHUS TIIyOMHBI 3HAHUH CTYIEHTA IO JaHHOMY
paszeny, Ipu 3TOM IpoOebl B 3HAHUSIX CTYACHTA BOCIIOJIHSAIOTCS JONOTHUTEIbHBIMA
HOSICHEHUSIMH, KOMMEHTapUsIMU TPETIO1aBaTeIsl.

6 YueOHO-MeToanUYeCcKoe o0ecnedeHrne cCaMoOCTOATEIbHO padoThl CTY/IeHTOB

Brimonnenue nadopatopsix padbot. Temsr:

1. OcHoBHBIE BH/IBI IPEOOPA30BaHUS JICKTPUICSCKON SHEPTHH C TIOMOIIBIO  BEHTHIICH

2. Uneanu3upoBanHbie mpeoOpa3oBaTenu 0 JHO(Pa3HOTO TOKa (YIpaBIIIeMbIe U HEYIPABIIsIEMbIC
3. Uneanu3upoBanHbie ipeoOpazoBaTenu Tpex(asHoro Toka (yrnpaBiisieMbie U HEYIPaBIIsieMbIe

[ToaroroBka KOHTPOJIBHOW PabOTHI 3a cemecTp (0hopMIIeHHE BCEX BBIMOIHEHHBIX Jabopa-
TOPHBIX PadoOT)

[TpakTHdeckre BOPOCH U 3aJaHUs:

1. TosicHUTBh, KakuWe IIOCTOMHCTBA W HEIOCTATKH COMYTCTBYIOT IEPEXOJy OT COBMECTHOTO
yrpaBJICHUA BEHTHJIbHBIMU KOMIIJICKTaAMHU K paSIIeJII)HOMy?

2. HapucoBaTh SKBHBAJICHTHYIO CXEMY 3aMEIICHHSI CHJIOBBIX IICTICH PEBEPCUBHOTO BEHTHIHLHOTO
npeoOpa3oBaTelis NPy pa3IeIbHOM YIIPaBICHUH.

3. [Toka3ath Ha BpEMEHHBIX qUAarpaMMax aJiropuT™ ()YHKIIMOHHUPOBAHUS CHCTEMbI YIIPABJICHUS
PEBEPCUBHBIM BCHTUJILHBIM Hp606pa3OBaT€HCM C pasacCiIbHBIM YIIpaB- JICHUCM BCHTUJIbHBIMH
KOMILIEKTAMH IO TpeX(pa3HOH MOCTOBOI cXeMe.

4. HapucoBarh BHEUIHHE W PETYIMPOBOYHBIC XaPAKTEPUCTUKH PEBEPCUBHOTO MpeoOpa3oBaTels
C pa3JeibHbIM yIpaBieHHeM. [10sSCHUTD UX XOJ.

5. HapucoBatb Bpemennblie quarpammbl DJ[C BEeHTHUIBHBIX KOMIUIEKTOB U BHYT- peHHeil D/1C
PEBEPCUBHOTO MTPpeoOpa3oBaTelis ¢ pa3/ieNbHBIM YIIPABICHUEM TIPU YIIIe PETYIHPOBAHUS O =
45 a1. rpas.

6. [TokazaTh Ha BpeMEHHBIX JUarpamMmax Mpolecc U3MEHEHHUS TOKOB BEHTHJIbHBIX KOMILJIEK-
TOB M Harpy3KH B PEBEPCHUBHOM IMpeoOpa3oBaTelie C pa3/eIbHBIM YIIPABJICHUEM TIPH pPeBepce
CUTHaJa YIpaBlIeHUS.

7. TlosicHUTh, KakUM 00pa3oM B PEBEPCHBHOM BEHTHIIEHOM IpeoOpa3zoBarere orpadaThiBacTCs
CUTHAJ 33/IaHHs HAa U3MEHEHHE CKOPOCTH BpAIICHUS MAIIMHBI IOCTOSHHOTO TOKa, padoTaromieit
B JIBUTATEIHLHOM peKruMe?

7. OueHo4YHbIE cpeCcTBA /15 MPOBeAeHUs IPOMEKYTOYHOM aTTecTAlUU

[IpomexxyTodHast aTTECTAIMs UMEET IIENIbI0 OMPEACIUTh CTETNICHb JOCTHKECHUSI 3aITaHUP O-
BaHHBIX PE3YJIbTATOB O0yUEHUS MO AUCHUILTHHE (MOAYIIO) 32 OMPEISICHHbBIN Iepuoa 00ydeHHs
(cemecTp) U MOXET MTPOBOIUTHCS B (popMe 3aueTa, 3a4eTa ¢ OIEHKOM, 9K3aMeHa, 3aIUThl KypCo-
BOTO MpoeKTa (paboTsl).

JlaHHBII pa3fen COCTOWT WX JBYX IYHKTOB: a) [lmaHupyemspie pe3ynbTaThl OOydYeHUS U
OIICHOYHBIE CPEJICTBA JUIsl TMPOBEACHHS MPOMEXYTOuHOU arrtectanuu. 6) [lopsmok mpoBeneHus
MPOMEXKYTOUYHOMN aTTECTAIlMH, TIOKA3aTeIN U KPUTEPUH OLICHUBAHUSI.

a) Ilnanupyembie pe3yJibTaTbl 00y4eHHMsl U OLCHOYHBIE CPEACTBA /sl NPOBEACHHS
NMPOMEKYTOYHOM aTTeCTAlluM:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Tnanupyemble pe3yabTaThl 00yue-
HUSA

OLeHOYHBIE CPEACTBA

[TK-1 - ciocoOHOCTh CTPOUTH MpocTeiire GU3nuecKkue 1 MaTeMaTUYeCKue MOJIENIH TPUOOPOB,
CXEM, YCTPOUCTB M YCTaHOBOK JIEKTPOHUKU M HAHOAIEKTPOHUKHU PA3TMYHOrO (QYHKIIMOHAIBHO-
ro Ha3HAYEHUS, a TAKXKE UCI0JIb30BaTh CTAaHAAPTHBIE IPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHO-

0 MOACIIMPOBAHUC

3HaTh — OCHOBHBIEC IPUHIINIIBI TIOCTPOCHHUS
npeoOpa3oBaresyieil HanpsiKEHUs;

— CTPYKTYpy IpeoOpa3oBareineit u
MPUHIUIBI KX paOOTHI;

— METOABl aBTOMAaTH3MPOBAHHOTO
IPOCKTHUPOBAHUS TPeoOpa3oBaTeei.

[TepeueHs BOMPOCOB Ha IK3AMEH:

1. Onnodazuwiii AVH.

2. Tpexdazusiit AUH.

3. Ogrodaznsiit AUT.

4. Tpexdaznwnii AUT.

5. IlocnenoBarenbusiit AP

6. ITapannensubiii AVP.

7. Opnodasnelii mpeoOpa3zoBaTeb
MIEPEMEHHOTO TOKA.

8. Tpexdasnblii mnpeodpazoBaTenh
MEPEMEHHOTO TOKA.

9. lpuatun moctpoeHust Tpanchop-
MaTOPHBIX MUMIYJIBCHBIX MPEoOpa3o-
BaTeJeH.

10. TIlpssmoxomoBoii  TpaHchopMa-
TOPHBIN MMIYJIbCHBIN IpeoOpa3oBa-
TeJb.

11. OGparHOX0n0BOM TpaHchopMa-
TOPHBII MMMYJIBCHBIN TpeoOpa3oBa-
TEb.

12. JIByxTakTHbIE TpaHchOpMaTOp-
HbIE UMITYJIbCHBIE TIPe00pa3zoBaTeiu.
13. ITormxkaromuii UTTITH.

14. ToBermarommii UITTTTH.

15. UuBeprupyromui UITITH.

16. DneKTpOHHBIN KOPPEKTOpP KOA(]-
¢buIMeHTa MOIIHOCTH

17. TlpeobGpazoBaTeny 4aCTOTHI C HE-
MOCPEJICTBEHHOM CBSI3bI0 |

8. IlpeoOpazoBaTenu YacTOTHI CO
3BEHOM IIOCTOSIHHOT'O TOKa

19. Oco6ennoctu IGBT u MOSFET.
20. IlepexogHple mpoLECCHI PO
BmrodeHun IGBT 6e3 ydera aiek-
TpOMarHuTHbIX mpoueccos 21. Ile-
pEXoAHbIE MPOIECCH MPO BKIHOYE-
Hun IGBT c yueroM snekrtpomar-
HUTHBIX TIPOIIECCOB

22. lpaiiBeps! IGBT 1 MOSFET.

YMers: 1. OnpenensTs mapamMeTpsl, Xapak-
TEPU3YIOIINX padOTy Ha JBUTATEIb-
HYIO HarpysKky, npeoopa3zoBaTens
YacTOTHI C IPOMEXKYTOUYHBIM 3BEHOM

1. IlosicHUTP Ha3HAYEHHE PEBEPCHUB-
HBIX BEHTWIbHBIX IpeoOpa3oBare-
J€i, IPUHLMI, TI0 KOTOPOMY CTPOSAT-
Csl CXeMBbl UX CHJIOBBIX Lienie, pyHK-




CrpyKTypHBII

[Tnanupyemble pe3yabTaThl 00yue-

3JI€MEHT . OneHouyHbIE CPEICTBA
KOMIIECTCHIINH
MOCTOSIHHOTO TOKa U TpeX(a3HbIM [IMOHAJIbHBIE BO3MOXKHOCTH, KOTO-
MOCTOBBIM aBTOHOMHBIM UHBEPTO- pPBIMU OHM 00JIaJJatoT.
POM HaIpPSHKEHUS. 2.Ut0 o0O3Ha4YaeT «COrJIaCOBaHHOE
2. [IpuMeHSTh TaTYUKH SJICKTPHUS- | YIIPABICHUE» BEHTUIBHBIMU KOM-
CKHUX M MEXaHHYECKHX MapaMeTpoB wiektamu? Kakum o0Opazom 0oHO
AJIEKTPOIPUBO/IA. ocymectisiercsa? C Kakou 1eNbio?
3. Uccnenoats peryasaropsl CYIII | 3.Yto O3Ha4aeT «COBMECTHOE
B CTaTUYECKOM U JUHAMUYECKOM yIpaBlieHUE)» BEHTUIBHBIMU KOM-
peKUMAX . wiektamu? Kakum o0Opazom 0oHO
4. VccrnenoBath peBEpCUBHbBIC BEH- ocyluiecTBisiercs?
TUJIbHBIE TIpeoOpa3zoBaTenu ¢ coBme- | 4.HapucoBaTh BHEIIHHWE U Pperysu-
CTHBIM U Pa3/IeIbHBIM YIIPABICHUEM | POBOYHBIE XaPaKTEPUCTUKH pEBEP-
5. UccrnenoBath TUPUCTOPHBIE PEry- | CUBHOTO MpeoOpa3oBaTessi ¢ COBMe-
JISITOPBI IEPEMEHHOTO HAMPSDKEHUS. | CTHBIM yIipaBieHHeM. [10sSCHUTH uX
6. MccrnenoBath aBTOMaTHYECKYIO XOJI.
CHCTEMY yIpaBJICHUS HCIIONHUTENb- | S.HapucoBare 3KBHBAJIEHTHYIO CXe-
HBIM 3JIEKTPOJBUTaTEIeM Ha Oa3e My 3aMeIIeHHs] CHIJIOBBIX LEneil pe-
IPOTPaMMHUPYEMOT'0 KOHTPOJIIEpa BEPCUBHOI'O BEHTWJIBHOTO Ipeolpa-
Siemens. 30BaTeNsi C COBMECTHBIM YIIPaBJICHHU-
eM. [TosICHUTBh aJrOPUTM BBI YHCIIC-
HUS TApaMETPOB €€ DIIEMEHTOB.
6.Ilokazatb Ha BpPEMEHHBIX JHa-
rpaMMax ajaroput™m (yHKIHOHHUPO-
BaHUS CHCTEMBI YIPABICHHS pEBEp-
CHUBHBIM BEHTWJIbHBIM IpeoOpa3oBa-
TEJIEM C COBMECTHBIM YIIpaBJie- HUEM
BEHTWJIbHBIMU  KOMIUIEKTaMH  TIO
Tpex(da3Hol MOCTOBOII cxeme.
7.HapucoBaTh BpeMeHHbIE IUarpam-
Mbl DJIC BEHTHJIBHBIX KOMILIEKTOB,
BHYTpeHHel u ypaBHUTenbHOU D/1C
PEBEPCHUBHOIO IpeodpazoBatens ¢
COBMECTHBIM YIPaBICHUEM TIPU YTIIe
peryJMpoBaHus o = 75 3J1. rpaj.
8.IlokazaTp Ha BpEeMEHHBIX JHUa-
rpamMMmax mpoIecc U3MEHEHHs] TOKOB
BEHTUJIHHBIX KOMILIEKTOB M HArpy3-
KM B PEBEpCUBHOM IpeolOpa3oBaTelie
C COBMECTHBIM YIIPaBJICHHEM TIpU
peBepce CUrHajia yIpaBJIeHHUs.
Bnanerts: — aHanu30M cXeM BeHTWIbHBIX | l.IlosiICHUTH, Kakue IJOCTOMHCTBA U

npeoOpa3oBarenei;

— METOJaMHU aHalu3a >JIEKTPO-
MAariuMTHBIX IPOLUECCOB C IIOMO-
b0 BPEMEHHBIX JHarpamm;

— MCETOAaMU HaXO0XIACHUA CIICK-
TPOB MpeoOpa30BaHHOTO HAIps-
JKEHUA U TOKA IJIA OCHOBHBIX CHU-

HEJOCTaTKU COIYTCTBYIOT NEPEXOAY
OT COBMECTHOI'O YIIPaBJIECHMS BEH-
TUJIBHBIMU KOMIUIEKTaMH K pa3Jieib-
HOMY?

2.HapucoBaTth 3KBHBAJICHTHYI CXe€-
My 3aMEIICHMs] CHJIOBBIX LENel pe-
BEPCHBHOTO BEHTHUJILHOTO Tpeodpa-




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Tnanupyemble pe3yabTaThl 00yue-

O1eHOYHEBIE CPENCTBA
HUS 1 pea

JIOBBIX CXEM, paccMaTpHUBAaeMbIX | 30BaTeli MPU pa3leldbHOM YIpaBlie-
B Kypce; HUU.

— METOJIaMH BbIYMCIIECHUM eicT- | 3.11lokazarh Ha BpEMEHHBIX Ha-
BYIOIIMX W CPEAHMX 3HAYCHHH | rpaMMax alropuT™M (DYHKIIMOHUPO-
HANpsDKEHUN (TOKOB) JUIsl 3Jie- | BAaHHMsI CHCTEMBI YIIpaBJICHUs peBep-
MEHTOB CXEM BEHTWIBHBIX IIpe- | CHBHBIM BEHTHUJIHLHBIM TpeoOpa3oBa-
oOpa3oBaTtenei; TEJIEeM C pa3lielbHBIM YIIpaBICHUEM
— METOJlaMHd NPOEKTHUPOBAHMS | BEHTWJIbHBIMU  KOMIUIEKTAMH  T10
BEHTWJIbHBIX ITpeoOpa3oBareneil | Tpexda3zHoil MOCTOBOM cxeMme.
CIIPaBOYHOU JIUTEPATYPOU. 4.HapucoBaTtb BHELIHHE W PETYIIH-
POBOYHBIE XapaKTEPUCTHUKU pEBEP-
CHUBHOTO TIpeoOpa3oBaTensi C pas-
JeNbHBIM yripaBieHueM. lloscHuTh
UX XOf.

5.HapucoBaTtb BpeMEHHbBIE Jua-
rpammbl DJIC BEHTWIBHBIX KOM-
IJIEKTOB U BHYT- peHHeil D/IC pe-
BEPCHBHOTO TpeoOpazoBatTeist ¢
pa3feNbHBIM  YIIPaBICHUEM MIPH
yriie peryiaupoBanus o = 45 oi.
rpa.

6.ITokazaTh Ha BPEMEHHBIX Ha-
rpaMMmax MpoIECC U3MEHEHHS TO-
KOB BEHTWJIbHBIX KOMIUIEKTOB U
Harpy3kd B pPEBEPCHUBHOM MpPeoo-
pasoBarene ¢ pa3feibHbIM yIpPaB-
JIEHWEeM TIpH peBepce CHUTHala
yIpaBJieHUS.

7 IloscHuTh, KakuM oOpa3oM B
PEBEPCUBHOM BEHTUJIHLHOM MPe00-
paszoBarenie OTpabaThIBa€TCsl CHUT-
HajJ 3aJaHusl Ha U3MEHEHHE CKO-
POCTH BpaIleHUs] MAIIUHbI MTOCTO-
SIHHOTO TOKa, paboTarolieil B ABU-
raTeJIbHOM pexume?

0) Ilopsinoxk mpoBeneHUs] NMPOMEKYTOYHOH ATTECTALMH, NOKAa3aTeJd M KPUTEPHUH
OlleHUBAHUSA:
Kpurepun oreHKH 3K3amMeHa (B COOTBETCTBUH € (POPMUPYEMBIMU KOMIETEHUIUSAMHI U
IUTAHUPYEMBIMH pe3yJIbTaTaMu 00y4eHus):
Ha OLICHKY «OTJIMYHO» — CTYJEHT JOJDKEH MOKa3aTh BHICOKHI YPOBEHb 3HAHUN HE TOJIBKO
Ha YpOBHE IOMCKa, BOCIIPOU3BEICHMUS, epepadOTKN U 00bICHEHUs MH(POPMAIlUU, HO U UHTEI-
JIEKTYyaJIbHbI€ HAaBBIKU MO BHIOOPY ONTUMAIBHOTO METO/1a PEIIEHHs THUIIOBBIX 3aj1ay, HaBBIKU pe-
HIEeHUsI TIPoOJIeM U 3a/1a4 MOBBIIIEHHON CJI0’KHOCTH, BHIHECEHHSI KpUTHUECKUX CYXKICHHH 10 1Mo-
BOJ1Y MIOJIyYEHHBIX PE3YyIbTaTOB PELICHUS;
Ha OLIEHKY «XOPOII0» — CTYJEHT JI0JKEH MOKa3aTh BBICOKUN YPOBEHb 3HAHMN HE TOJIBKO
Ha YpOBHE IOMCKa, BOCIIPOU3BECHUS, MepepadOTKN U 00bsICHEHN WH(OpMallUU, HO U UHTEIN-
JIeKTyaJIbHbI€ HABBIKM PEIICHHs THUIOBBIX MPOOJIEM U 3a]a4, HaX0XKJIEHHUsI YHUKAIbHBIX OTBETOB
K pobieMam;




Ha OLIEHKY «yA0BJIETBOPUTEJIBHO0» — CTYJIEHT JIOJDKEH MOKa3aTh 3HAHUSI HAa YPOBHE BOC-
Mpou3BeieHUsl U 00BSCHEHUS MH(POPMAIUH, HABBIKU PEIICHUs MPOCTHIX 3a7a4, IPUMEHSS U3Y-
YEHHBIE AJITOPUTMBI;

Ha OIICHKY «HeY/[OBJIETBOPUTEJbHO» — CTYJEHT HE MOXET [0Ka3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS U OOBSICHEHUS MHPOPMAITUHU, HE MOKET IMOKa3aTh HHTEIUICKTYAIbHBIC HABBIKU
pellIeHus MPOCTHIX 3aay.

8. YuedHo-MeTOoAMYecKOe H HH(OPMAIIMOHHOE o0ecTiedeHe JUCIUNIHMHBI (MOTYJIs)

a) OcHoBHas JITeparypa:

1. Pozanos 10.K., CunoBas sekTponurka : yue6Huk s By30B / F0.K. Pozanos, M.B. Psa6umuir-
kuii, A.A. KBacurok - M. : U3narensckuit nom MOU, 2016. - ISBN 978-5-383-01023-5 - Tekcer :
snekrponnsiii // OBC "Koncynabsrant crymenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785383010235.html (mata oopamienns: 1.09.2020). —
Pexxum moctymna: A aBTOpU3. MOJIb30BATENCH.

2. Mk P., UMmnynbcHbIe UICTOYHUKY TUTaHus. TeopeTndeckiue OCHOBBI IPOSKTUPOBAHUS
U PYKOBOJICTBO IO MpakTu4eckoMy npumeneHuto / Mak P. - M. : JIMK Ilpecc, 2016. - 272 c.
(Cunosas snextponunka) - ISBN 978-5-94120-172-3 - Tekcr : anexkrponusiii // DBC "KoHcyib-
tauT cryaenta” | [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785941201723.html
(mata obpamenus: 1.09.2020). — Pexxum gocTyma: A aBTOPU3. MOJIb30BATENCH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. CusoBast anekTponuka: yueonoe nocooue / A.B. Poabirun. - HoBocubupcek: 3n-so HI'TY,
2017.-72 c. - ISBN 978-5-7782-3289-1. Tekcr : anexkrponnsiii // DBC "KoHcyabpranT cryaeHTa"
: [caitT]. - URL : http://www.studentlibrary.ru/book/ISBN9785778232891 (mara oOpamieHus:
1.09.2020). — Pexxum goctyma: st aBTOPU3. TOJIb30BATEIICH.

B) MeTOANYECKHE YKA3AHUSA:

1. DnexTpoHHbIE anmnapaThl : y4eOHUK U IPAKTUKYM JUIsl By30B — MockBa : M3aarenscr-
BO FOpaiit, 2020. — 195 c. — (Bricmiee oopazosanue). — ISBN 978-5-9916-9719-4. — Texker :
anektponHbi // OBC IOpaiit [cait]. — URL: https://urait.ru/viewer/elektronnye-apparaty-
453036#page/l (mara obpamienus: 1.09.2020).
2. ®ponos, B. f. YcrpoiicTBa cHI0BOM 3MEKTPOHUKU M MpeoOpa3oBaTeNbHON TEXHUKU C pa-
30MKHYTBIMHU M 3aMKHYTBIMH CHCTE€MaMH ympasieHus B cpeae Matlab — Simulink : y4yeOHo-
npakt. nocobue / B. 5. ®dponos, B. B. CmopoannoB. — 2-e u3., crep. — Cankr-IlerepOypr :
Jlanb, 2018. — 332 ¢. — ISBN 978-5-8114-2583-9. — Tekcr : amekTpoHHEIH // JIaHb : 3JIek-
TpoHHO-OnMOMmoreunas cucrema. — URL: https://e.lanbook.com/reader/book/106890/#1 (mara
obparmenust: 25.10.2020). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENEH.

r ) [IporpammHoe obecnieuenue 1 UHTepHeT-pecypcesbl:
1. Cunoas snekrponuka. http://www.power-e.ru/
2. CwoBas nipeoOpa3oBaTenbHas Texauka . http://www.mega-press.ru/item.132455.html

Haumenosanue 110 Neo norosopa CpoK AeiCTBHS JTUIEH-
31U
Windows 7 J-1227 ot 8.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016



http://www.studentlibrary.ru/book/ISBN9785383010235.html
http://www.studentlibrary.ru/book/ISBN9785941201723.html
http://www.studentlibrary.ru/book/ISBN9785778232891
https://urait.ru/viewer/elektronnye-apparaty-453036#page/1
https://urait.ru/viewer/elektronnye-apparaty-453036#page/1
https://e.lanbook.com/reader/book/106890/#1
http://www.power-e.ru/
http://www.mega-press.ru/item.132455.html

7 Zip CB00OIHO pacpoCTpaHsieMoe OeccpouHO
ADSIim812 CB00OIHO pacTIpoCTpaHsIEeMOe 06eccpouHo
C Accembnep CB00OIHO pacTpoCTpaHsIEeMOe O6eccpouHo
Keil uVision. CB00OIHO pacTIpoCTpaHsIEeMOe O6eccpouHo
FAR Manager cB0OoHO pacmpoctpansemoe 10 | 6eccpouno
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo

3.

IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

CchUIKa

DneKkTpoHHas 0a3a MEepPUOJUYECKHX HW3IaHHUM
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanmonannHas nH(pOpMaIMOHHO-
aHaAIMTHYEeCKas cucTeMa — POCCHMUCKHN MHIECKC
HayuyHoro uurtuposanus (PUHII)

URL: https://elibrary.ru/project risc.asp

[Touckosas cucrema Akagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnnHoe okHO J10c-
Tya K ”HQOPMaIHOHHEIM pecypcaM

URL: http://window.edu.ru/

QdenepanbHOE  TOCYAApCTBEHHOE — OIOKETHOE
yupexnenue «®DenepaibHblii HWHCTUTYT MIPO-
MBIIICHHONH COOCTBEHHOCTH

URL: http://www..fips.ru/

Poccuiickas I'ocynapctBennas 6ubnuoreka. Ka-
TaJIOTU

https://www.rsl.ru/ru/4readers/catalogues

OnexkTpoHHble pecypcbl O6ubmuoreku MITY

um. I'.'"1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9 MarepuajbHO-TeXHUYECKOe o0ecrieyeHue AUCHUILIMHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TGXHI/ILIGCKOFO o0OecIieueHrs BKIIOYACT:

Tun u Ha3BaHUeE AyAUTOPUHA

OcHaleHue ayIuTOpUH

J1s yTeHus JeKIUN: TOMEIIeHHE U
TEXHUYECKHE CPEJICTBA ISl IEMOH-
CTpalliy IPUMEPOB U CIIOCOOOB
MIPOEKTUPOBAHMS, BUCO (DHIBEMOB
Y Npe3eHTauni. JIeKunoHHas ayu-
topus ayn. 458

MynpTUMEIUIHbBIE CPEACTBA XPAHEHNUS, TIEpEJaUYnl U
IpeicTaBIeHHs] UHPOpMaLUK

Y4eOHble ayAUTOpUH IS IPOBEIe-
HUS MPAKTUYECKUX 3aHATHH, TPYTI-
MOBBIX U UHJIUBHUIyaJIbHBIX KOH-
CyJIbTAIMH, TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOU arrectauuu: Jla-
OopaTtopusi mpeoOpa3oBaTEIHLHON
TEXHUKH U IPOTPaMMHUPOBAHHBIX
TeXHHYECKUX cpeacTB Ne360

JlaGopaTopHbIe CTEH/IbI C KOMILJIEKTOM JIAOOPAaTOPHBIX pa-
60T

-IIpeo6pazoBarenbHas Texnuka [1T-2.

-ABTOHOMHBIE TIPe0Opa30BaTEIH.

Komnrerorepssle kiacchl LlenTpa

ITepconanbubie KOMIbIOTEPHI ¢ Makerom MS Office,



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues
http://magtu.ru:8085/marcweb2/Default.asp

Tun u Ha3BaHMe ayIUTOPUH

OcHaleHue ayIuTOpUM

WH(OPMALIMOHHBIX TEXHOJIOTHI
OI'bOY BO «MI'TY» u ciertmanu-
3upoBaHHas aya.373

BbIX0ZI0M B THTEpHET U € JOCTYNIOM B JIEKTPOHHYIO UH-
dbopMaImoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA
[TepconanbHbIe KOMIBIOTEPHI, 00BETUHEHHBIE B JIOKAJIb-
HBIE CETH C BBIX0JIOM B Internet, ocHallleHHbIE COBPEMEH-
HBIMH [TPOTPAMMHO-METOANYECKUMHU KOMIUIEKCAMH JIIs
peleHus 3aaa4 B 006J1acTH npeoOpa3oBaTeNbHON TEXHUKU
Multisim 11.1(EWB 5.12)

[TomernieHnue It XpaHSHUS U
npOoPHIAKTHIECKOTO
00cIy>)KMBaHUs y9€OHOTO
000pyTI0BaHUs

Crenaxu, cefdbl 11t XpaHEHUs] Y4eOHOTO
obopynoBanus. THCTpyMEHTHI Il peMOHTA
000pyI0BaHUA.




