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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_[pr
npotokos Ne 1 oT« 2 » 7 2018 1
JINCT COI'JTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienranibHOCTH) 13.06.01 Dnektpo- u TerioTrexnuka, yreepxkaeaaoro 30.07.2014 rona, paccmor-
peHa u onoOpeHa Ha 3acenanuu kadenpsl [IpD « _ » 20 rona, mpoTokoin No

Pazpabotunku:

npodeccop kadeapa MPOMBIILICHHON
anektponuku (I1p2) I'. . MuxanbueHKo

3aB.kadenpoii, mpodeccop kadeapa
IIPOMBILIIEHHOH 311eKTpoHuKH (I1p3) C. I'. MuxaJp4eHko

3aBenyroumii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIAcOBaHa ¢ (DaKyabTETOM U BhINTycKaromeil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeayoNHii BRITYCKAIOMICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

3aBeyoni aCTUPaHTYPO T. }O. KopoTtuna

[Ipodeccop kadenpsl mPOMBILILICH-
HoM anexkTponuku (I1p2) H. C. Jleroctaes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

OCBOCHHME METOJOJIOTHH, OBJa/IeHUE HaBbIKAMHM MOJEIUPOBAHUS, IUIAHUPOBAHUS, pa3pabOTKU U
IPOBEIECHHUS] TEOPETUUECKUX U IKCIIEPUMEHTAJIbHBIX MCCIIEOBAHUM CHIIOBBIX MpeoOpazoBarenell 3JeK-
TPUYECKOI SHEPruu, CO3aHUs HOBBIX IpeoOpa3oBaresield, CHCTEM MX aBTOMAaTUKH, YIIPABJICHUS U 3alll -
Thl, 00JIQIAIOLINX BBICOKOM 3HEpreTHueckor 3(p(HeKTHBHOCTHIO, TEXHOJIOTUYHOCTHIO, OE30MAaCHOCTHIO B
SKCIUTyaTallly, YIOBJIETBOPSIOMINUX TPEOOBAHUSAM 10 3aIUTE OKPYKAIOLIEH Cpebl;

opranu3zanys paboThl 10 MOJArOTOBKE K C/1adye KaHIUAATCKOro SK3aMeHa I0 CHEeIHaIbHON JUCIH-
wiHe 1o crnenranbHOCTH 05.09.12 - critoBas 21eKTpOHMKA, B COOTBETCTBMM ¢ HoMeHKiatypoi cnenu-
aNbHOCTEN Hay4YHbIX paOOTHUKOB, YTBEpKJIEHHOHM Mmpuka3zoM Munobpaayku Poccun Ne 59 ot 25.02.2009
L.

1.2. 3agaun QUCHUIINHBI

—  M3YYMTh NPHUHLMUIBI IPOTEKAHUS IEKTPUUYECKUX M AJIEKTPOMAHUTHBIX IMPOLECCOB B CHIIO-
BBIX, ITOJTYIIPOBOTHMUKOBBIX MPE0OPA30BATEINSAX U TEXHHUECKUX YCTPOUCTBAX HA X OCHOBE;

— M3Y4YMTh THUIIOBBIE CTPYKTYpBl CHJIOBBIX IIpeoOpa3oBaTelieil, a Takke CHUCTEM YNpaBIECHUS
UMH;

—  W3YYHTh TEXHOJOTHIO NMPOECKTHPOBAHUS, CO3JAHUS M TPOBEICHHUS HMCIBITAHUHN TpeoOpa3oBa-
TEJIEU DJIEKTPUUECKON IHEPTUH;

—  OCBOWTbH HABBIKU NMPOEKTUPOBAHUS MPOTPAMMHBIX CPEACTB YIPABJICHUS MIOTOKAMH YHEPTUH B
npeoOpa3oBaTemsaX, pa3IHIYHBIMU BUIAMH MOTYJISIINH;

—  OCBOMTb METO/bI aHAJM3a U SKCIEPUMEHTAIbHBIX UCCIICAOBAHUN MTPOLIECCOB MPeoOpa3oBaHuUs
(BBIIPSIMIICHUS, THBEPTHPOBAHUS, HMITYJIbCHOTO, YaCTOTHOTO M (pa304aCTOTHOTO PETYIUPOBAHUS U T.I1.) B
YCTPOUCTBAX CUIIOBOH 3JIEKTPOHUKH C LENbIO YIYUIICHUS X TEXHUKO-3KOHOMUYECKUX U SKCIUTyaTallloH -
HBIX XapaKTePUCTHK;

—  M3YYMTh Hay4HbIE MOJIXObI, METObI, AITOPUTMBI U IIPOrPaMMBbI, 0OECIIEUMBAIOLINE a/IeKBAT-
HOE€ OTpa)XCHHE B MOJAEIAX (PU3MUECKON CYITHOCTH 3JIEKTPOMATrHUTHBIX MPOIECCOB M 3aKOHOB (DYHKIIMO-
HUPOBAHUS YCTPONCTB CUIIOBOU JIEKTPOHHKH;

—  TIOJIyYUTh HAaBBIKU MPOBEJCHUS KOMIUIEKCHON OTJIAJKH U TECTUPOBAHMS CHUCTEM YIIPaBIICHUS
YCTPOWCTBAMH CHIIOBOH DJICKTPOHUKH;

—  OCBOMTbH METOIOJIOTHIO IJIAHUPOBAHUS U MPOBEICHHUS TEOPETHUECKUX M IKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHUH TIpeoOpa3oBaresiell 1 UX MaTeMaTHYECKOTO MOJICIIMPOBAHMS;

—  BbIpa0OTaTh HaBBIKM CO3/IaHMs HOBBIX IIpeoOpa3oBaTesieil, CUCTEM UX aBTOMATHKH, yIpaBile-
HUSI U 3aLUTHI, 00JIaJal0X BEICOKON HEPreTuYecKoil 3(h()eKTUBHOCTHIO, TEXHOJIIOTUYHOCTHIO, Oe301ac-
HOCTBIO B OKCILTyaTalluy, yJOBJIETBOPSIOLUINX TPEOOBAaHUAM IO 3aIlUTE OKPYXKAIOIIEH Cpeibl.

2. Mecto mucuuminabl B ctpykrype OITIOIT

Hucuumnnuna «Cunosas snekrponuka» (b1.B.OJI.1) otHocuTcs k 6ioky 1 (BapuaTHBHAS YacTh).

[TpenmiecTBYOUMMH AUCUUIUIMHAMHU, (POPMUPYIOIIMMHU HaudalbHbIE 3HAHUSA, ABIsAOTCSA: WHTen-
JIEKTyaJIbHasl CUIIOBAs JIEKTPOHUKa, MH(OpMaMOHHbBIE U AJIEKTPOHHBIE PECYPChl B OpraHU3alluu Hayd-
HBIX HCCIIeI0OBaHMi, MaTtemaTnyeckoe MOAETUPOBAHUE CHUIIOBBIX MpeoOpa3oBareneii, [IpakTtuka mno momy-
YEHUIO NMPOo(ecCHOHATbHBIX YMEHHI M OIbITa MPO(EeCCHOHATHHON NEeSITeIbHOCTH (HaydHas MPAKTHKA),
[IporpamMMHOe 1 yueOHO-METOqUeCcKOoe 0OecTieueHIe TUCIUTUINHBL.

[Tocnenyromumu IuCUUIUIMHAMU ABJsOTCS: 1loAroroBka K crave M cada rocylapcTBEHHOIO 3K-
3ameHa, [IpencraBienne HaydHOTO JOKIJIaga 00 OCHOBHBIX pe3yJbTaTax MOATOTOBICHHON Hay4YHO-KBaJIU-
(duKarMoHHOHN paboThI (IHCcCepTaLUN).

3. TpeGoBanusi K pe3yJibTATAM OCBOEHMS JUCUMILIUHBI
[Tponecc n3yyeHHs JUCUMIUIMHBI HApaBiieH Ha (JOPMHUPOBAHUE CIEAYIOIINX KOMIIECTSHIIUI:
— IIK-3 cnocoOHOCTh TIIaHUPOBATH U MPOBOIUTH HCCIEA0BAaHUS B 001aCTH CUCTEM dHEProobdec-
MeYCHUS;
B pesynbpTrare u3ydeHus: TUCIUIITMHBI 00YJaIOMIUNACS JTOJKEH:
— 3HATh TUIIOBBIE CTPYKTYpPHI CHJIOBBIX MpeoOpa3oBaTesiell ANEeKTPUUECKON YHEPTHH, UX CBOM-
CTBAa U HAa3HAUYCHUC, CHoCOOBI YHOpaBJICHUA IMTOTOKAMH SHCPIrUr B npeo6pa303aTeJ151x, BUJbI MOOYJIAIIUA U
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UX 0COOCHHOCTH; apXUTEKTYpY HHU(POBHIX CUCTEM YIPABICHHUS, TUIIOBBIC aJTOPUTMBI YIPABICHUS KOM-
MYTALHOHHBIMH JJIEMEHTAMH [IPe0Opa30BaTeIsi; METOAOJIOTUIO ITAHUPOBAHUS M POBE/ICHUS TEOPETHYE -
CKHUX U SKCIICPUMCHTAJIbHBIX I/ICCJIGIIOBaHI/Iﬁ M UCIIBITAHUH CHUIIOBBIX HpeOGpa?:OBaTeJ’IefI.

— yMeTb NPOCKTHPOBATh, CO3IaBaTh M INPOBOAUTH HCIIBITAaHHs CHIIOBBIX HpeoOpa3oBaTelneii;
CTPOMTh MUMHUTALMOHHBIC MaTeMaTHYeCKUE MOJCIH CHIOBBIX NpeoOpasoBareneil B BoiOpanHOM CAIIP
SJICKTPOHHBIX CXCM; paSpa6aTBIBaTB MMPpOrpaMMHBIC KOMITJICKCHI YITPABJICHUSA KOMMYTAallUOHHBIMU 3JICMCH -
TaMHU MpeoOpa3oBaresiell; MPOBOIUTh KOMIUICKCHYIO OTJIAJIKy, TECTUPOBAHUE, HACTPONKY M HCIBITaHHS
CHJIOBBIX ITpeoOpa3oBaTeneil.

— BJaJeTh MHCTPYMEHTAMH CKBO3HOIO MPOCKTHPOBAHHS CHUIIOBBIX HMITYJILCHO-MOJIYIISIIIAOH -
HBIX IpeoOpa3oBaTeseii; CpeICTBaMH KOMILICKCHOW OTJIaIKU M TECTUPOBAHUS CUCTEM YIPaBIICHUS TPEO0-
pa3oBaTeNSIMK; HaBBIKAMHU CO3/IaHHs, HACTPOWKH ¥ TPOBECHUS UCIBITAHUI ITpeodpa3oBaresiell AeKTpu-
YECKOM DHEPruu; METOJNOJOTHEH M MHCTPYMEHTAPUEM MOJECIUPOBAHMS, IUIAHUPOBAHUA U IPOBENCHUS
TEOPETUYECKHUX U IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUI YCTPOWUCTB CHIIOBOI JICKTPOHUKH.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHO# padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsIeT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

ne 4.1.
Ta6muia 4.1 — TpyioeMKOCTh TUCIUILITMHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl

4 cemectp 5 cemectp

AynuTopHbIe 3aHATHS (BCETO) 54 36 18
Jleknun 18 18 0
[IpakTrueckue 3aHATUA 36 18 18
CamocrosTenpHas paboTa (BCero) 54 36 18
[TpopaboTka IEeKIMOHHOTO MaTepralia 18 18 0
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 36 18 18
ceMHUHapaMm
Bcero (0e3 3x3aMeHa) 108 72 36
TToaroroBka u caada dK3aMeHa 36 0 36
OO6mias Tpy10€MKOCTb, 4 144 72 72
3aueTHble EquHuIb 4.0 2.0 2.0

5. Coaep:xanue TUCUMILIIHHBI

5.1. Pa3aennl AMCHUILIAHBI M BHALI 3AaHATHHA
Paznensl mUCIUIUTAHEI ¥ BUABI 3aHATHN IPUBEICHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Bcero
4acoB
[pak. Cam. dopmupyemblie
HazBanus pa3aenoB 1UCHUIUIMHBI Jlex., u (Ge3
3aH.,4 | pa0., 4 KOMIIETEHIINH
9K3aMEH
a)
4 cemecTp
1 CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBBI 6 6 12 24 |IIK-3
pa3BUTHUSA CUIIOBOU JIEKTPOHUKHU
2 CoBpemMeHHas U MePCIEKTUBHAS DJIEMEHT- 6 6 12 24 IK-3
Has 0a3a CUJIOBOM ANIEKTPOHUKH
3 IIpuHnmnbB TpeoOpa3oBaHuUs AICKTPHYIC- 6 6 12 24 [1K-3
CKOU DHEpPruu
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Hroro 3a CEMCECTP

36 72

4 MareMaTH4ecKoe ONUCAaHUE aKTUBHBIX 0 6
npeoOpasoBareseit Ha OCHOBE KOMMYTaIlu-
OHHO-Pa3pBIBHBIX (PYHKIIUH

I1K-3

5 [IpeobpazoBaresnu EKTPUUECKON SHEPTUU 0 6
HMMITYJIbCHO-MOJYJIILIMOHHOTO THUIIA

6 12

[1K-3

6 DHeprocoOeperaromyue TeXHOJIOTHH 0 6

6 12

I1K-3

Hroro 3a cemectp

0 18

18 36

Hroro

18 36

54 108

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIHUIM)
ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseioB JUCIUILIAH (TI0 JISKIIHSIM)

Haszpanus paznenos

CopneprkaHue pas3iesoB TUCIUILIUHEI (I10
JICKIIMSIM)

TpynoeMKocCTb,
q

dopmupyembie
KOMIIETCHITUN

4 cemectp

1 CoBpemenHoe
COCTOSIHUE U
MIEPCIEKTHUBBI Pa3BUTHS
CUJIOBOY JIEKTPOHUKH

CocTrosiHue U NepCTIeKTUBBI Pa3BUTHS CHJIIO-
BOH 35IeKTpOHUKH. COBpEMEHHAs! JIEMEHT-
Has 0a3a CUJIOBOM 3JIEKTPOHUKU. DJIEKTPOH-
HbIE KOMIIOHEHTHI. Heympapnsiembie TUOIbI,
OUTOJIIPHBIC TPAH3UCTOPBI, MOIITHBIC TTOJIE-
Bble TpaH3uctopsl (MOSFET), bunonspusie
TPAH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM
(IGBT). YnpaBieHnre MOIIHBIMU CUJIOBBIMU
TPaH3UCTOPAMHU.

[paliBepbl ynpaBieHUsI MOIIHBIMHU TPaH3H-
cropamu. beicTpoaeicTByIOIINE IpaiBEPHI,
yopasisitorue MOSFET. OnnokananbHbIH
JpaiiBep C 3alUTON MO TOKY YIPABIsSEMOIO
kitova. Jpaiiseps! IGBT ¢ paciimpeHHbIMu
(GYHKIMOHATBHBIMU BO3MOXXHOCTSAMU.
[paiiBepsl, ypaBIIsiOMKe CTONKON TpaH3U-
cTOopoB. IHTEIEKTyaIbHbIE CUJIOBBIE KO-
4.

MarnutHsie MaTepuaibl U cepaeuHuku. O0-
[I1E CBOMCTBA MAarHUTHBIX MaT€pUaJIOB.
AMop@dHOe KeJe30 U CIIaBbl Ha OCHOBE KO-
OanbTa. DIEKTPOTEXHUYECKAs CTallb U HUKE-
neBsle crutaBbl. @epputsl. [lopomikoBbie Ma-
tepuaisl. poccenu. Criaxuparomue qpoc-
cenu. [[poccenu nepemMeHHOro Toka. Meto-

JMKa pacdera apocceneit. TpanchopMaTopsl.

PacueTtHble cooTHOmIEHUs. MeToauka pacue-
Ta BBICOKOYaCTOTHOTO TpaHC(HOpPMATOpa U
npumepsl pacueta. [Inanapusie Tpancdop-
maropsl. KoHzeHcaTtopsl ¢ 00IbIINM 3apsi-
JIOM U SHEPIHeil. alIFOMUHHUEBBIE 3JIEKTPOJIU-
TUYECKUE KOHJEHCATOPhl. TaHTaI0BbIE KOH-
neHcaropsl. [nenounble koHEeHCcaTophl. Ke-

I1K-3
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PaMHUUYCCKHEC KOHJACHCATOPHI. BapI/ICTOpBI n
T'a30BLIC pa3pAAHHUKH.

Hroro

2 CoBpeMeHHas U
NEepCIEKTUBHAS
JJIeMEHTHas 0a3a
CUJIOBOY JIEKTPOHUKH

Beimpssmurenu. OCHOBHBIE CXEMBI KJIACCHYE-
CKHX BBINIPSIMUTENEH. AKTUBHBIC TTPe0Opa3o-
BaTeJIM TOKA U HANPSDKCHUS. AKTUBHBIN BbI-
MPSIMUTENb TOKA. AKTUBHBIN BBIIPSIMUTEIb
HanpsbkeHusi. CocTaBHbBIC BBIIPSIMUTENH €
IIPOMEKYTOYHBIM 3BEHOM ITOBBILIEHHOM Ya-
cToThl. MieanbHbIi BBITIPSMUTEND C IPOME-
JKYTOUHBIM 3BE€HOM ITOBBIIIEHHOW YaCTOThI
Ha KJII0YaX MePEMEHHOT0O TOKA.

MatemaTrniecKkoe ONMCaHnue aKTUBHBIX
npeoOpa3oBaTeseil Ha OCHOBE KOMMYTallU-
OHHBIX Pa3pbIBHBIX (QYHKIUI U MeTOIa MPO-
CTpPaHCTBa COCTOSAHMNA. MaTemaThudeckoe
onucaHue Tpex(pa3HOro MOCTOBOIO AKTUBHO-
ro BelnpsMuTens Hanpsokenus (ABH) u ak-
TUBHOTO BhIIpsMuTens Toka (ABT). Aunro-
PUTMBI U CUCTEMBI YIIPaBJICHUSI aKTUBHBIMU
npeoOpa3oBaTes MU TOKA U HAIIPSXKECHU -
a.KoHTpoiieps! ynpasieHus peodpa3oBr
tesnsimu. Kortposneps! ynpasnenus DC DC
npeoOpaszoBarensiMu. KoHTposuieps! ympas-
JIeHUs1 KOPPEKTOpaMu KO3 PHUIIMEHTa MOILI-
HocTH. KOHTpoOJsuieps! ynpaBieHsl MOCTOBBI-
MU KacKaJaMH1 METO/I0M (ha30BOTO CIIBUTA.
[Tpumepsl IpUMEHEHHSI KOHTPOJLJIEPOB
YIpaBIECHUS.

AnmapartHasi ¥ IporpaMMHasi peain3arys
METOJIOB TEOPHH aBTOMATUYECKOTO yIpaBie-
HUS CJIOKHBIMH CHCTEMaMH - IIEPEXOHBIC
IPOLIECCHI, YCTAaHOBJICHHE, YCTOWYHBOCTB,
On¢ypKamoOHHBIE SIBJICHUS, OCHOBBI TECOPHU
xaoca. [IporpammHbIe 1 anmapaTHsle Cpeji-
CTBa peanu3aiuy 3HeprodexTHBHBIX
CHOCO0O0B yIpaBJIeHUs IpeoOpa3oBaTeIeM,
MSITKasi KOMMYTAaIWsl CHJIOBBIX KITFOUeH, MU-
HUMU3allUsl BHYTPEHHEH 3HEPTUH ITPeod-
pasoBareus.

Hroro

I1K-3

3 IlpuHuumnbI
npeoOpa3oBaHms
AIEKTPUYECKON
SHEPTHUH

Henocpenctsennsie npeoOpa3oBaTesu mo-
ctosinHoro HanpspkeHus (HITH) ¢ kBazupe-
30HaHCHOW KoMMyTanuen. KBasupeso-
HaHCHbIE IpeoOpazoBaTenu. KBaszupeso-
HAHCHBIM MOHMXKAIONIUIT Tpeobpa3zoBarelib
(KPII) c mepexiroueHUEM B HYIJIb TOKA
(ITHT). KBazupe3oHaHCHBIH TOBHIIAIOIINAN
npeoOpazoBarens (KPIT) ¢ nepexnouennem
B Hynb Hanpspkenust (ITHH). ABToHoMHBIE
MHBEPTOpHI HatpsbkeHus u Toka (AHH u
AHT). ABTOHOMHBIE UHBEPTOPHI C LIUPOTHO-

I1K-3
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uMITysibcHOM monyssituent (AU ¢ IIUM).
Tpexda3zHbie aBTOHOMHBIE UHBEPTOPHI C BEK-
topHoit LITUM. TpexdazHbie HHBEPTOPHI C
MYJIETUPE30HAHCHOM KOMMYTaITUEH.

Amnanoro-mudpossie npeobdpazosarenu. Jluc-
KpPETHOCTb CUTHAJIA, YACTOTA AUCKPETU3A-
uuu, Teopema KorenbHukoBa. Tumibl u apxu-
texktypa ALIIL. Berpoennsie AL u nepu-
depuitnbie Moy ALl TaktupoBanue
Mukpocxem. Bpems npeodpasoBanusi. Pea-
nau3anus udpoBoro uuTepdeiica nepenadn
JJAHHBIX B MUKPOIIPOLIECCOPHON CUCTEME.
Bonpockl 21eKTpoMarHuTHOW COBMECTHMO-
ctu cuinoBoi yactu u MIICY.

YerpolicTBa CUIIOBOM 3IIEKTPOHUKH B DHEP-
rocOeperaromux TexHonorusx. TpaHzuctop-
HBI€ CXEMbI JIEKTPOHHBIX 0arjacToB Jis
(bI1I0OpECIIEHTHBIX JaMIl, IPUHIINI JeHCTBHS
U OCHOBHBIE XapaKTePUCTUKU. DHEprodd-
(bexTuBHBIE IpaiiBephl sl CBETOUOTHBIX
OCBETUTENIbHBIX IPHUOOPOB, MPUHIUI JEH-
CTBUS U OCHOBHBIE XapakTepucTuku. [Ipeol-
pa3oBaTeI YaCTOThl HA OCHOBE aKTUBHBIX
BBINPSMUTENIEH 1 aBTOHOMHBIX HHBEPTOPOB
B CUCTEMAaxX 4aCTOTHO-PETYINPYEMBIX DJIEK-
TponpuBo0B. [IpeoOpa3oBarenu ¢ MHOroO-
30HHOW MMIyIbCHOU Monymsiuued (MUM).

Hroro

6

Hroro 3a cemectp

18

Htoro

18

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAIOIIMME (TIPEABIAYIIMMA) H

obecreunBaeMbIMH (ITOCIEIYIOIUMUI ) TUCIUTUTHHAMH MTPEICTAaBICHBI B Tabmie 5.3.

Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmenoBanme JUCITUITIINH

Ne pa3nenoB qaHHON MUCIMIUIMHBL, I KOTOPBIX HEOOXOIUMO
M3y4eHHE 00eCIIeUNBAIOIINX U 00ECIIEYNBAEMBIX TUCITUTIINH

HaJbHBIX YMEHUH U OIbITa TTpodeccro-
HaJIbHOU ACSITENbHOCTH (Hay4Has MpaK-

1 2 3 4 5 6
[IpeamecTByromue TUCHUTIIINHBL

1 MHTennexryanbHas CUII0Bast dIEKTPO- n " n n " n
HHUKa
2 NnpopManoHHbIE U JIEKTPOHHBIE
pECYPCHI B OpraHU3anii Hay4YHbIX KC- + + + +
CJIeI0BaHUN
3 Maremaruueckoe Moz[eimpOBaHHe cu- n n n n n "
JIOBBIX ITpeoOpa3oBareien
4 TIpakTHKa O NOIXy4YEHUIo podeccuo- + + + + + +
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THKQ)

5 IlporpamMMHOe U y4eOHO-METOANYE-
cKoe o0ecrieueHne AUCIUTUINHBI

+

[Tocnemyromu

€ IUCIUITJINHBI

1 ITogroroBka K ciaye v ciaya rocyaap-
CTBEHHOI'O JK3aMeHa

+

+

+

2 [IpencraBneHre Hayq9HOTO J0KIaaa 00
OCHOBHBIX pe3yJIbTaTaX MOATrOTOBJICH-
HOW Hay4HO-KBaTH(UKAIMOHHON pabo-
THI (IUCCEPTAITN)

5.4. CooTBeTCcTBHE KOMIIETEeHINI, (POPMHUPYEMBIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MPU HM3YYEHUHM IUCLMIUIMHBI, M BHJOB 3aHATHH

npezcTaBiIeHo B Tabmmie 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH TUCIUILTUHBI, U BUIOB 3aHS -

THHU
KoMrerenmu Bunel 3ansTrii
DopMBI KOHTPOJIA
" Jlek. [Ipak. 3aH. Cawm. pa6.
T1K-3 + + + OTyer 1o MHAUBUAYAIBHOMY 3a-

nanuro, KoHCIIeKT caMomoAroToB-
ku, Onpoc Ha 3aHsATUsIX, TecT,
OTtuer 1o MpaKTUYECKOMY 3aHs-
THIO

6. UnTepakTUBHBIE MeTOAbI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYIIL.

7. JIaGopaTtopHbie padoThI

He npenycmotpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHoBaH#e MPakTUUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8.1.
Tabmuna 8.1 — HamMmeHoBaHKE MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

Haspanus pasnenos

HanMeHoBaHME TPaKTHYECKUX 3aHATHN
(cemuHapoB)

TpynoeMKocCTb,
q

dopmupyemslie
KOMIIETEHIINN

4 cemecTp

1 CoBpeMmeHHOE
COCTOSIHUE U
MIEPCIEKTHUBBI
pa3BUTHS CUIIOBOM
JNEKTPOHUKHU

1. HayuHsbrit pykoBOIUTENH (GOPMYIUPYET UH-
JUBUYalIbHOE 33JaHUE B COOTBETCTBUH C Te-
MaTUKOM pa3pabaThiBa€MON Hay4YHO-KBAJIN-
¢dukaronHoi padotel. CoctaBnenue T3 Ha
MIPOEKTUPOBAHNE CUIIOBOTO MPeoOpa3oBaTes
(CII) B cOOTBETCTBUU C UHAUBUIYATbHBIM
3amanueM. 2. Pa3zpaboTarh CTPYKTYPHYIO CXe-
My anmnaparHoit yactu ClI, Bkirouatromieit Mu-
KpOIPOLIECCOPHYIO CUCTEMY YIIPABIECHUS
(MIICY) koMMyTallMOHHBIMH yCTPOIICTBAMH
CII. 3. BeiOpaTh AaTYUKHA U ONIPEICTUTHCS C
KaHasaMu nepenaun uapopmanuu B MIICY.
4. TlpenycmoTtpeTs TprOOPHI (aganTephl 1
JipaiiBepa) JUIs COITIacOBaHUE YPOBHEW U TH-
OB cUTHANOB. 5. Pazpaborats cxemy moi-
KJIOYEHHUS IEPBUYHBIX HCTOYHHUKOB JIEKTPO-

I1K-3
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SHEPTuu M Harpy3ku. 6. CipoeKTHPOBATh
CTPYKTYpY IPOTPaMMHOTO 00ECTICYEeHNUS
MIICY npeobpa3oarens. 7. Pazpaborath ae-
peBo BbI30oBa nporenyp I10, Bkiatovaroniee
CTIHCKH (hOPMATTLHBIX NTAPaMETPOB (apryMeH-
TOB) MOJIIPOTPAMM ¥ BBIXOIHBIX JIaHHBIX
aTHX moanporpamm. 8. [IpousBecTu npeapa-
PUTENBHYIO OLIEHKY IOKa3aTesei aHepro3 -
(EKTHBHOCTH U IKOHOMHUYECKOH 11e7IeC000-
Pa3HOCTH pa3pabOTKH.

HUtoro

2 CoBpeMeHHas U
NEepCIEKTUBHAS
JJIeMEHTHas 0a3a
CUJIOBOY JIEKTPOHUKH

1. B cooTBeTCTBMM C MHIMBHIyaIbHBIM 3374~
HHUEM [IPOopaboTaTh TEXHOJIOTHYEeCKue Tpedo-
BaHUS K TEXHUYECKUM IapaMeTpam dKCIlya-
TaIMK Mpeodpa3oBaTens, MOBEICHHUIO U Pe-
*uMaM Harpy3ku. CpopmynupoBarth 1esne-
Bble (DYHKIIMU ONTHUMM3ALIUU TApaMETPOB. 2.
[TpoBectu paboTy MO MOJECIUPOBAHUIO SHEP-
rernyeckoro kaHana CII, paccmoTrpers Bce
M3BECTHBIE BAPUAHTHI CTPYKTYP U 0OOCHO-
BaTh BBIOOp CTPYKTypHO# cxemsl. 3. C yye-
TOM 3aJIaHHBIX XapaKTEPUCTUK BBIXOJTHOTO
CUTHaJa U BIUSHUS HA UTAIOLLYIO CETh, Pa3-
paboTarh cucTeMy yNpaBiIeHHs MOTYIPOBOJI-
HUKOBbIMHU Kitouamu CII. BeiGpath cuinoBsie
KIJIFOYH U JipaiiBepa. 4. OnpenenuTbes ¢ BU-
JIOM KOMMYTAIIMH U ¢ €€ YaCTOTHBIMU Xapak-
TepucTukaMuS. PaccunraTh cratnueckue u
nuHamuueckue xapaxkrepuctuku CII. 6. Pac-
CUMTATh MEPEeIaTOUHYI0 (PYHKIHIO 0OpaTHOM
cBs3u (OC) ¢ TOUKH 3peHusl TEOPUH aBTOMa-
TUYECKOTO YIIpaBJI€HUs, BEIOpaTh KOPPEKTH-
pYIOLME 3BEHbS, IPOBECTU CUHTE3 PETYIIATO-
pa.7. CnpOeKTHpOBaTh PETYJIATOP, HACTPOECH-
HBIM Ha TOT WJIN MHOH ONTHMYM, B 3aBUCUMO-
CTH OT TpeOyeMOro XxapakTepa BbIXOAHOTO
curHaina. 8. Beiopare garunku OC u onpene-
JUTHCS C KaHaJaMH repeaadu nHGopMauu B
MIICYO. [IpenycmoTrpeth npubopsl (agante-
PBI) AJIsl COTJIACOBAHKE YPOBHEH U TUIIOB CHUT-
HayioB. 10. Pa3zpaboTaTh cxemMy NOAKIIOYEHUS
MIICY k cunoBomy kaHaiy. PaccMoTpeTh
BOIPOCHI FAJIbBAHUYECKON PA3BA3KH.

HUroro

I1K-3

3 IlpuHuumbI
npeoOpa3oBaHuUs
3IEKTPUYECKON
SHEPTUU

1. B cOOTBETCTBUM C MHIMBUAYAIBHBIM 33712~
HHUEM IIPOBECTH padoTy MO MPOEKTUPOBAHUIO
CTPYKTYpHOU CXEMBI KaHaJIOB cOOpa, TpeBa-
pUTEIbHOI 00pabOTKM U Mepeiauu TaHHbIX
MIICY CII. 2. Pa3paboTath cxemy >JIeKTpH-
YeCKYIO IPUHIUIHUAIbHYIO CHJIOBOTO ITPe0d-
pazoBarens. 3. Pazpaboratk cxemy 371€KTpu-
yeckyro npuHnunuaisayo MIICY CI1, co-

I1K-3
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371aTh MepeueHb JIEMEHTHOM 0a3bl U CXEMBbI
MOTOUHBIX U3zenuil. 4. Pazpaborars neuar-
Hyto iary MIICY, pa3paboTtarts cxemy dJiek-
TPUYECKOr0 U INIAHAPHOr0 MOHTaxa. 5. [Ipo-
paboTarh CTPYKTypy MPOrpaMMHOTO oOecrie-
yerust MIICY komrnekca. 6. BeiOparts cpen-
CTBa MPOEKTHUPOBAHUS U METO/Ibl aBTOHOMHOI
OTJIaJIKU ITPOrPaMMHBIX CPEJICTB allapaTHbIX
KOMITJIEKCOB U cUCTeM. 7. OmpenenuTbes ¢
aJITOPUTMAMU BEPXHETO YPOBHSI YIIPABIICHUS
CII. 3aJ10%uTh B CTPYKTYpPY IPOTPaMMHOTO
obecnieuenus (I10) koMMyHUKalIMOHHbBIE
noanporpammel. 8. Pa3paborath 1epeBo BbI-
30Ba MOJNPOTrpamMM, BKIFOUAIOLIEE CIIUCKU
(hopMaNTbHBIX MMTApaMeTPOB (aApTyMEHTOB)
MOANPOTPAMM U BBIXO/IHBIX JIAHHBIX 3TUX
MOJIIPOTpaMM.

OIUCAHUE aKTHBHBIX
npeoOpaszoBaTerneit Ha
OCHOBE
KOMMYTAallMOHHO-
Pa3pBIBHBIX DYHKITHIA

ckyto mozens CII. TToctpouTs spice-momenu
CUJIOBBIX 3JIEMEHTOB, MOTOUHBIX M3/1EITUN
(mpocceneit u TpanchopmaTopon). 2. 3armpo-
IPaMMHUPOBATH CUCTEMY YIIPABIEHUS KIIFOUa-
Mu B MmateMatuueckoit monenu CII. 3. Pazpe-
IIUTH BOMPOCHI MSTKOW KOMMYTAIINH, pac-
CUMTATh TpEOyeMbIe MOCTOSIHHBIE BpEeMEHH!
PE30HAaHCHBIX KOHTYPOB, CJENATh BHIBOJ O
BO3MOXKHOCTH peaM3aliy MATKUX PEKUMOB
paboThl cuioBBIX Kimtodel. 4. [Iponssectn
BBIYHUCIUTENbHBIE SKCIIepUMEHThI. [onyunTts
MTHOBEHHBIE 3HAUECHUSI BBIXOJHBIX TTapaMeT-
poB CII. [TocTpouTh OCHOBHBIE XapaKTEPH-
CTUKU: Harpy304YHYIO, PETYIUPOBOYHYIO,
CHEKTp, paccuuTath K.1.A.5. OlleHuTh AUHA-
MUYECKHE MapaMeTphl paboThl TpeoOpa3zoBa-
TeJs — BEIMYUHY MepeperynupoBaHus, BpeMs
YCTAHOBJICHUS, pa3Max MyJIbCAIUi U TIp.
[TonTBepauTh (1 IpU HEOOXOTUMOCTH, CKOP-
PEKTUPOBATh) PACUETHI PETYISTOPA B LIETIAX
OC MIICY. 6. ITpon3BecTH BBIYUCIUTEIbHBIC
AKCIIEPUMEHTHI IPU BApbUPOBAHUU OCHOB-
HBIX TTApaMeTPOB MOJIEIH, MTUTAIOIIETO
HaIpsHKEHUS] U PEKUMOB pabOThI HATPY3KHU.
[TocTpouts OudypkalOHHBIE KAPTUHBL. 7.
[TpoBecTu aHanu3 yCTOMYMBOCTU PEKUMOB
paboTsl mpeobpazoBaTens, MpoaHaIu3UPO-
BAaTh BBISIBJIEHHBIE AHOMAJIbHBIE PEKUMBI —
HACKOJIbKO OHU KPUTHYHBI C T.3. DHEpreTuye-
CKHX TTOKa3aresel, CpeCcTBa X YCTPaHEHUSI.
8. CocTaBuTh HAy4HO 0OOCHOBAaHHBIE PEKO-

Htoro 6
Hroro 3a cemectp 18
5 cemecTp
4 Maremaruyeckoe 1. Pa3paboTaTh MMUTALlMOHHYIO MaTeMaTH4E- 6 I1K-3
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MEHJJallu| K IapaMeTpaM BeIOMpaeMoi 3j1e-
MeHTHOM 0a3bl1.9. [IpousBectu BeIOOp 3ie-
MeHTOB. OG0CHOBATh KOpITyca M PacCYUTaTh
cucreMmy otBoza Temia.10. IIpoussectu Ten-
JIOBOM pacyeT ¥ yTOYHUTh K.IIJI.

HUroro

5 IIpeobpazoBarenu
3IEKTPUYECKON
SHEPTUU UMITYJIbCHO-
MOAYJLIOUOHHOTO TUIIA

1. B cooTBETCTBUYU C MHIMBUYaIbHBIM 33]1a-
HUEM MPOBECTH pabOTy MO MPOESKTUPOBAHHUIO
KaHaJIOB cOopa, IpeIBapuTeIbHOI 00pa-
6otku u mepenaun gaHHBIX MIICY — paccun-
taTh 1 BeIOpath AL, [TAIT u IIM. 2. Pac-
CUMTATh U BHIOPATH aHAJIOTO-IIU(PPOBHIE
npeobpaszoBatenu MIICY, B 3aBUCUMOCTH OT
3a/IaHHOM TOYHOCTH U3MEPEHUS U IIPE/ICTaB-
JIEHUS CUTHAJIa B CUCTEME YIIPABJICHUS, pac-
CUMTATh HEOOXOIMMYIO JUCKPETHOCTh CUTHa-
Ja, a B 3aBUCUMOCTH OT OBICTPOJICHCTBUS CH-
CTEMBI - YaCTOTYy JUCKpeTH3anuu. 3. Bol-
Opathb U3 MpeaIaraeMoro Ha pblHKe psijia
tunsl U apxutekrypy AL, onpenenutses ¢
HEOOXOIMMOCTBIO Pean3allui BCTPOSHHBIX
AITI 8 MII wm paccuntath nepudepuiinpie
momynu ALIL. 4. Paccunrats HEOOXOAMMOE
BpeMs npeoOpazoBanusi. OnpeneauTbes ¢
TakToBOM yactoro MII u peanusosars ka-
Haj TaktupoBaHus Mukpocxem MIICY. 5. Pe-
aJIn30BaTh HEOOXOIUMBIE IU(POBBIE HHTEP-
¢eticel nepenaun nanubix B MIICY, cornmaco-
BaTh TEXHOJIOIMH U YPOBHU CUTHaNOB. Pa3pa-
6otath cxeMy npuHunuanbayo MIICY. 6.
Paccmotpets Bonpocs! 3amutsl MIICY ot
Bo3zeicTBus nomex. 7. [lpopaborats 3a1aumn
AJIEKTPOMarHuTHOM coBMectTuMoct MIICY
n cunosoi yactu CII, yaecTs pacnonoxeHue
cuioBbIX 1enei. 8. IIpu HeoOxoquMocCTH pas-
paboTaTh MeXaHHU3MbI GUIBTPALIMK B aHAJIO-
TOBBIX U HU(PPOBBIX KaHAJAX Mepeauu JaH-
HBIX. BO3MOXHO, NpUMEHUTH NpOrpaMMHbIE
¢mieTpel B [TO MIICY CII. 9. O60cHOBaTH
BBIOOD JTaTUMKOB U aJallTEPOB.

Hroro

ITK-3

6 DHeprocoOeperaromye
TEXHOJIOTUHU

1. Pa3paboTaTh 3CKH3HYIO KOHCTPYKTOPCKYIO
noxymenTanuto (OK/I) na CII, B
qacTHOCTH:2. CIpOEKTHPOBATH MPUHIIUIIN-
anbHYI0 cxeMy cuioBoi yactu U1 MIICY ¢
nepeyHeM 371eMeHTOB;3. CpoeKTHPOBAaTh Iie-
YaTHYIO TUIaTy CHJIOBOM YacTu mpeoOpa3oBa-
tenst u MIICY, pa3pabotath cxemy AJIEKTpH-
YEeCKOro M IJIaHApHOTO MOHTaxa;4. Paccun-
TaTh, CIIPOEKTUPOBATH U pa3padoTaTh yepTe-
JKH M CXeMBI MOTOYHBIX m3aenuii;S. Cocra-
BUTH niporpammubiil kox MIICY, ucnosne3ys

I1K-3
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TUIOBbIE KOH(UTYpALMU IPOrPaMMHOM ya-
CTH cucTeM ympasieHus. 6. [Ipoussectu uc-
IbITaHKS (WM MaKeTUPOBaHHUE Ha SIMYIISATO-
pax) cunoBoii yactu CII Ha XomocToM X0y U
noJ| Harpy3koil. IToqroroBuTe mpoTokon uc-
neiTanuil. 7. [lponsBecTr oneHKy 3¢ heKTuB-
HOCTH aJITOPUTMOB YIIPaBII€HUsI, CKOPPEKTH-
posare DKJI CII. 8. [IpoBeputs ycToiiuu-
BOCTh anropuTmMoB padotel MIICY CII.9.
IIpoBecTH OLIEHKY YCTOMYHMBOCTH BBIXOAHBIX
curHasioB CII Ha MakeTe npu BapHaluu napa-
MeTpoB.10. IToaroroBuTh 3aBepIaroLINii OT-
4eT 10 MHIMBUAYATILHOMY 33JaHHIO, BKITIOYa-
IO pacyeThl, CXEMBbI, TPOTOKOJIbI UCIIBITA-

HUM 1 aHanu3 padotel DTKuC.

Hroro 6
Hroro 3a cemectp 18
Uroro 36

Tabymite 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosiTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUH TIPEICTABIICHBI B

Tabmuua 9.1 — Buasl caMOCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN

Bunael camocrostensnon | Tpynoemkocts, | DopMupyembie
HasBanwus pasnenon a PYA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
4 cemectp
1 CoBpeMeHHOE [ToaroroBka k mpakTuye- 6 I1K-3 Onpoc Ha 3aHATHSX,
COCTOSIHUE U CKHUM 3aHSTUSM, CEMHUHA- OT4eT Mo UHIUBU-
NEPCIEKTHUBBI pam yallbHOMY 3aja-
BUTHUS CUIJIOBOM Huto, TecT
pba3 CHIOBOM | IThopaboTka TeKIHOHHO- 6 10, 1eC
3IEKTPOHUKHU ro MaTepHana
Hroro 12
2 CoBpemenHas 1 | [loaroroBka k mpakruye- 6 I1K-3 Omnpoc Ha 3aHATHX,
MepCreKTUBHAS CKHUM 3aHSTUSM, CEMHUHA- OT4eT Mo UHIUBHU-
aneMeHTHas 6a3za pam yallbHOMY 3aja-
HJIOBOM Huto, Tect
CHIIOBO [TpopaboTka JEKIIMOHHO- 6 10, 1ec
JIEKTPOHUKU
HIEKTPO ro MaTepuasa
Hroro 12
3 [TpuHUHNIBI [ToaroroBka k mpakTuye- 6 I1IK-3 Onpoc Ha 3aHATHSX,
npeoOpa3oBaHus CKHUM 3aHSITUSIM, CEMHUHA- OTyeT no UHAUBHU-
3IEKTPUYECKON pam JTyalbHOMY 3aJ1a-
JHeprin [TpopaboTka neKIHOHHO- 6 muo, Tect
ro MaTepuasa
Hroro 12
Hroro 3a cemectp 36
5 cemecTp
4 Maremarnueckoe |IloaroroBka k mpaxkTuue- 6 I1K-3 OTueT O UHIUBU-
OTIMCaHue CKHUM 3aHSTUSM, CEMHUHA- TyallbHOMY 3aja-
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AKTUBHBIX pam Huto, Tect
npeodpazoBareneit Virtoro 6
Ha OCHOBE
KOMMYTaIlMOHHO-
pa3pbIBHBIX
byHKIHI
5 IIpeobpazoBarenu |I[loaroroBka k mpakTude- 6 I1K-3 OTtyer 1o MHIUBU-
AIEKTPUYECKOU CKUM 3aHSTUSM, CEMHUHA- yallbHOMY 3aja-
SHEPTUu pam Huto, Tect
HMITYJIbCHO- Wroro 6
MOJTYJISILITUOHHOTO
THUIIA
6 [ToaroroBka k npakTuye- 6 I1K-3 OTueT O UHIUBU-
DHeprocOeperaroI] | CKUM 3aHSATHSIM, CEMHUHA- TyallbHOMY 3aa-
1€ TEXHOJOTUHU pam Huto, Tect
Hroro 6
Hroro 3a cemectp 18
ITonroroska u cgada dK- 36 DOK3aMeH
3aMeHa
Hroro 90
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa

1. CoBpeMeHHbIE IPOOIEMBI JEKTPOIHEPTETUKU [ DIEKTPOHHBINA pecypc]: YuebHoe mocobue /
VYmakoB B.4. - Tomck U3a-Bo Tomckoro nonutex. yuusepcurera, 2014. - 447 c. ISBN 978-5-4387-0521-
5 - Pexxum goctyma: http://znanium.com/bookread2.php?book=701886 (mara oopamenus: 11.08.2018).

2. HemnocpenctBeHHsie mpeoOpa3oBaTey 4acTOThl C €CTECTBEHHOW KOMMYTAIMEH ISl DJIEKTPO-
mexannueckux cucteM / I'pabosenkuit I'B., Kyknun O.I'., XapuronoB C.A. - HoBocuO. [DneKTpOHHBIH
pecypc]: HITY, 2009. - 320 c. ISBN 978-5-7782-1260-2 - PexuMm  Jocryna:
http://znanium.com/bookread2.php?book=557096 (nara o6pamenus: 11.08.2018).

3. CrpykTypHBIi CHHTE3 MHOTO(A3HBIX BEHTHJIBHBIX TpeoOpazoBatenein / EBgokumor C.A.,
[ypoB H.W. - HoBocu6. [Dnekrponusiii pecypc]: HI'TY, 2010. - 423 c. ISBN 978-5-7782-1406-4 - Pe-
®uM gocrtyna: http://znanium.com/bookread2.php?book=556797 (nara obpamenus: 11.08.2018).

4. MWsanuypa, B. W. BeicTponeiicTByromuye UMITYJIbCHBIE CTAa0MIN3aTOPhl HAMPSDKEHUS [DJeK-
TPOHHBIN pecypc| [DnekTpoHHbId pecypc]: moHorpadus / B. U. UBanuypa, [1. B. Kanynus, FO. B. Kpac-
HoOaeB. - KpacHosipck Cub. denep. yu-t, 2011. - 172 c. - ISBN 978-5-7638-2317-2. - Pexxum nocrymna:
http://znanium.com/bookread2.php?book=441448 (nara oopamenus: 11.08.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Muxansuenko C.I'. Pazpabotka 3¢h(heKTHBHOTO yrpaBiieHHs] KOMIOHEHTaMH JIEKTPOTEXHUYE-
CKHX KOMILUIEKCOB M CHCTEM [DIIEKTPOHHBIN pecypc]: Mertoauueckne yKa3aHus JJIs TPOBEICHUS PAKTH -
yeckux padot // C. I'. Muxanbuenko; ToMcKkuil rocyjapcTBEeHHbIH YHUBEPCUTET CUCTEM YIPABJICHUS U pa-
nuoaniektponuku, Kadenpa npomsiniennoit anektponuku — Tomck TYCVYP, 2018. — 20 ¢. npui. — bu6-
muorp. c. 17. - Pexum poctyna: http://ie.tusur.ru/docs/msg/reukeks mu.pdf (mara oOpamenus:
11.08.2018).

2. Mockanenko, B.B. Dnextpuueckuii npuBoa [DnekTpoHHbIN pecypc]: Yuebnuk / B.B. Mocka-
nenko. — M. UH®PA-M, 2015. — 364 c. - Pexum npocryma: http://znanium.com/bookread2.php?
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book=443646 (nata obpamenus: 11.08.2018).

3. Teopernueckne OCHOBBI aBTOMATU3UPOBAHHOTO YIPaBJICHUS [DIEKTPOHHBIA pecypc]: Yueo-
Huk / ExmakoB FO. I1. - 2001. 338 c. - Pexxum nmoctyna: https://edu.tusur.ru/publications/668 (mara 06-
pamenus: 11.08.2018).

4. Mopo3zoB Buktop Muxaitnosud, CucTeMHOE MOJICTUPOBAHUE U METO/IbI UCCIEIOBaHUS MaTe-
Matudeckux moneneit / Mopo3oB B.M. - M. [Dnekrponnsriii pecypc]: KYPC, HULl UHDOPA-M, 2016. -
243 c. 60x90 1/16 ISBN 978-5-906818-32-4. - Pexum noctyma: http://znanium.com/bookread2.php?
book=544536 (nara oopamenus: 11.08.2018).

5. TexHHKa BBICOKHMX HaNpsHKEHUN [DnekTpoHHBIH pecypc]: YuebHuk / Baxos B.®., JlappuHo-
Bu4 B.A. - M.HULl UTH®PA-M, 2017. - 256 c. 60x90 1/16. ISBN 978-5-16-010565-9. - Pexxum noctyna:
http://znanium.com/bookread2.php?book=561018 (nara o6pamenus: 11.08.2018).

6. Omnumienko, I'.b. Teopust anexTponpuBoaa [InexkTponusiii pecypc]: Yueonuk / I'b. Onumen-
k0. — M. UH®PA-M, 2015. — 294 c. - Pexxum noctyna: http://znanium.com/bookread2.php?book=452841
(mara obpamenus: 11.08.2018).

7. CucTeMbl peajgbHOr0 BPEMEHU [DNEKTPOHHBIN pecypc|: TEXHUYECKUE U IIPOIPaMMHBIE Cpell-
ctBa Yuebnoe nocodue / [pesc I0.I. - M.HUAY "MUON", 2010. - 230 c. ISBN 978-5-7262-1310-1. -
Pexxum moctyna: http://znanium.com/bookread2.php?book=560589 (nara obpamenus: 11.08.2018).

8. MonaenupoBaHue MPOLECCOB YIPABICHUS B MHTEIEKTYalbHBIX M3MEPUTENbHBIX cUCTeMax /
Kams E.B., KyzeBanoB B.C., llleBuyk B.II. - M. [Onekrponnslii pecypc]: @usmariur, 2009. - 512 c.
ISBN 978-5-9221-1131-7. - Pexxum noctymna: http://znanium.com/bookread2.php?book=544737 (narta o0-
pamenus: 11.08.2018).

9. IludpoBsie yCTpOKWCTBa U MUKPOTIPOIECCOPHI [ DNEKTPOHHBIN pecypc]: yued. mocodue Yueod-
Hoe mocobue / Mukymun A.B., CaxueB A.M., Cenquaun B.U. - CII6bXB-IletepOypr, 2010. - 832 c.
ISBN 978-5-9775-0417-1. - Pexxum noctymna: http://znanium.com/bookread2.php?book=350706 (maTta 06-
pamenus: 11.08.2018).

10. KoGenes, H. b. KauecTBenHast Teopust OOJBIINX CUCTEM U UX HMUTAITMOHHOE MOJICIIMPOBAHNE
[OnexTpoHHBIN pecypc] [DneKTpoHHBIH pecypc]: mocodue st pa3pabOTUNKOB UIMUTAIIMOHHBIX MOJIETICH
n monb3oBareneid / H. b. KoGenes. - M. Ilpuat Cepsuc, 2009. - 85 c. - Pexum pgocryna:
http://znanium.com/bookread2.php?book=414753 (nara o6pamenus: 11.08.2018).

11. DnextpoHHas TeXHUKA [ DIEKTpOHHBIHN pecypc]: Yuebnuk / M.B. Tanpnepus. - 2-e u3n., ucmp.
u jomn. - M. ]I ®OPYM HUIL] Undpa-M, 2013. - 352 c. un.; 60x90 1/16. ISBN 978-5-8199-0176-2. -
Pexxum noctyma: http://znanium.com/bookread2.php?book=375623 (nara obpamenus: 11.08.2018).

12. CunoBast 37eKTpoHHKA [DIeKTpoHHBIA pecypc]: CHiioBbIe MOITYIPOBOAHUKOBBIE MPEoOpa3o-
BaTeNM ISl DJIEKTPONPHUBOJIA U dJeKTpocHaOkeHus Yu.moc. / Onumenko ['b., Cocann O.M. - M. HUIL
NH®PA-M, 2016. - 122 c. 60x90 1/16. - ISBN 978-5-16-011120-9 - Pexum npocryna:
http://znanium.com/bookread2.php?book=513981 (nara obpamenus: 11.08.2018).

13. Komuccapos, FO. A. O0mas 31eKTpoTeXHUKa U JIEKTPOHHUKA [DNEeKTpOHHBIN pecypc] [Dnek-
TPOHHBINA pecypc]: YueOHoe mocodue misa By3oB / FO. A. Komuccapos, I'. . babokun; nmox pexn. I1. /1.
CapkucoBa. - M. Xwumwmsa, 2010. - 604 c. - ISBN 978-5-98109-085-1. - Pexum nocryna:
http://znanium.com/bookread2.php?book=488007 (nara obpamenus: 11.08.2018).

14. AnHanu3z npocThIX JIEKTPOHHBIX Lenei. OT 3NEKTPOTEXHUKH K 31eKTpoHuKe. CxeMbl ¢ Auona-
Mu 1 Tpanzuctopamu/Jlanmud.3. - HoBocuO. [Dnexrponnsiii pecype]: HI'TIY, 2012. - 144 c. ISBN 978-
5-7782-1917-5. - Pexxum poctyna: http://znanium.com/bookread2.php?book=546031 (nara oOpamieHus:
11.08.2018).

15. Cunte3 (QUIBTPOKOMIIEHCUPYIOIIUX YCTPOUCTB AJISl CUCTEM 3JeKTpocHabxkeHus / bospcka-
sH.II., TosryuBL.II., EropoB/.0. u ap. - Kpacnosip. [DnekTponnsiii pecypc]: COY, 2014. - 192 c. ISBN
978-5-7638-3122-1. - Pexxum nmoctyna: http://znanium.com/bookread2.php?book=550611 (mata obparie-
Husi: 11.08.2018).

16. Ilobimenue 3ppeKTUBHOCTH CUCTEM TATOBOT'O 3JEKTPOIIPHBO/A ABTOHOMHBIX TPAHCIIOPTHBIX
cpencts / AnocoB B.H., KasemnukoB B.M. - HoBocu6. [Onexrponnsiit pecypc]: HI'TVY, 2014. - 220 c.
ISBN 978-5-7782-2574-9 - Pexxum noctyna: http://znanium.com/bookread2.php?book=556810 (nara 06-
pamenus: 11.08.2018).

17. T'ypeBuu, B.M. VcrpoiicTBa sneKTponuTaHus peseHHOM 3amMThl [DJIEKTPOHHBIN pecypcl:
npoOremsl u perieHus [DnexkTponnsiid pecype| / B.M. I'ypesuu. - M. Undpa-Unxenepus, 2013. - 288 c. -
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ISBN 978-5-9729-0057-2 - Pexxum nmoctyna: http://znanium.com/bookread2.php?book=521382 (nara 06-
pamenus: 11.08.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. ®wusnueckue 0CHOBHI AEKTPOHUKH. COOPHUK 3a/1a4 U MPUMEPHI UX PELICHUs [ DIEKTPOHHBIN
pecypc]: YuebHo-MeTonuueckoe nocodue / ApuctoB A.B., Ilerpouu B.II. - Tomck M3a-Bo Tomckoro 1o-
mutex. yHuBepcuteta, 2015. - 100 c¢. - Pexum pocryma: http://znanium.com/bookread2.php?
book=672993 (nara obpamenus: 11.08.2018).

2. MypasbeB, B. M. DiexTpoTexHuKa U 3JIEKTPOHUKA [DIEKTPOHHBIN pecypc]| [DIeKTpOHHBIN
pecypc]: M/y u KOHTp. 3a1aHus Ha camocTosAT. padoty / B. M. MypasseB, M. C. Canmiep. - M. MI'ABT,
2010. - 24 c. - Pexum pocrtyma: http://znanium.com/bookread2.php?book=404472 (nara oOpamieHwus:
11.08.2018).

3. DnekTpoHMKa HMHTEerpaibHbIX cxeM. JlabopartopHble pabOThl U YIpakKHEHUs [DJIEKTPOHHBIN
pecypc]: Yaeonoe nocoobue / [lerpocsni K.O., Kospiako I1.A., Ps6os H.U.; ITox pex. Ilerpocsui K.O. -
M.COJIOH-IIp., 2012 ISBN 978-5-91359-213-2. - Pexxum noctymna: http://znanium.com/bookread2.php?
book=892456 (nara oopamenus: 11.08.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JI1s1 1M1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 1M1 ¢ HApYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. ba3pl gaHHBIX, HMHPOPMAIIMOHHO-CIIPABOYHbIE U  MoOUCKoBble cuctembl TYCVYP:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. Hayunas snextponnas 6ubnuorexa eLIBRARY.RU https://elibrary.ru

3. Tlopran ®denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB BBICIIETO 00pa3oBa-
Hus: http://fgosvo.ru

4. VIHCTUTYT HH)XEHEPOB 3JIeKTpoTeXHUKHU U eKTpoHUKH (Institute of Electrical and Electronics
Engineers), Xplore Digital Library: https://ieeexplore.ieee.org

5. ba3bl TaHHBIX IPOU3BOJUTENEH COBPEMEHHBIX 3JIEKTPOHHBIX KOMIIOHEHTOB:

6. http://www.microchip.com/
https://www.nxp.com
https://www.freescale.com
https://www.silabs.com
. https://www.st.com/
http://www.ti.com

— = \O 00

12.5. Ilepuoanyeckne u3IaHUsA
1. Hoknanel TOMCKOrO rocyJapCTBEHHOTO YHUBEPCUTETAa CUCTEM YIIPABICHHUS U PAIHODIICKTPO-
HUKH. [DNeKTpoHHBIN pecypc]: - Pexum nocrtymna: https://journal.tusur.ru/ (nara obpamenus: 11.08.2018).
2. 1EEE Transactions on Power Electronics / ISSN [Onekrponnsiii pecypc]: 0885-8993 /
Published by IEEE Power Electronics Society - Pexxum noctyna: https://ieeexplore.ieee.org/servlet/opac?
punumber=63 (ngara oopamenus: 11.08.2018).
3. IEEE Transactions on Industrial Electronics / ISSN [Onekrponnsiii pecypc]: 0278-0046 /
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Published by IEEE Industrial Electronics Society - Pexum JocTyna:
https://ieeexplore.ieee.org/servlet/opac?punumber=41 (mara obpamenus: 11.08.2018).

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

JlaGopatopust podotorexuuku U UITY TexHOIOTHYECKHUM 000pyI0BaHUEM

ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs JJIs PO -
BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayauTOpus Ui MPOBEACHUS 3aHITHH CEMHHApPCKOTO
THUIIA

634034, Tomckas obnactb, . Tomck, Bepmuauna ynuna, a. 74, 201a ay.

Onucanue UMeroIerocs 000py10BaHUs:

- [lepconanbpHbIe KOMITBIOTEPHI (5 MIT.);

- PoGot yueOnsiit YP7/3;

- lludposoii octimmtorpad DSO 3062A (4 mit.);

- YueOHbIii 1abopaTtopHbIil KOMIUIEKC « CHIIOBBIC IIETIH SHEPTeTUYECKON AIEKTPOHUKI» BKIIIOYAET
nabopaTopHbie cTeH bl "JIJIsi ucce0BaHus aCHHXPOHHBIX 3JIeKTponpuBooB" (2mr.), "1t uccnenosa-
HUS BEHTWIBHBIX 3JIEKTponpuBoJoB" (21IT.), " {151 ucciienoBaHus 2IEKTPOIPUBOIOB MTOCTOSIHHOTO TOKA';

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— LTspice 4

— LibreOftice

— Mathworks Matlab

— Mathworks Simulink 6.5

— Microsoft Visio 2013

— Microsoft Visual Studio

— Microsoft Windows XP

— PTC Mathcadl3, 14

— STDU viewer 1.6.375

— WinDjView

13.1.3. MaTrepuajbHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacIOJIOXKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynua, 1. 74, 207 ayx.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. lupoTHO-UMITYIbCHASI MOAYJIALUSA, 3TO. ..

1) n3meHenue ¢aspl CUTHAIA C TIOMOIIBIO MOTYTUPYEMOTO CHTHAJIA;

2) N3MEHEHUE aMIUTUTY/bl CUTHAJIA C TIOMOILBIO MOAYJIMPYEMOIO CUTHAA,

3) u3MeHeHe IUPHUHBI UMITYJIbCA C TIOMOIIBI0 0OPaTHOM CBSI3U;

4) U3MEHEHNE YacTOThI C TOMOLIbIO aMIUIUTYbI CUTHAA.

2. Yro sBnsieTcss CTPYKTYPHBIM 3iIeMeHTOM (opmara aro6oi komanasl MITC?

1) Peructp;

2) Anpec sueiiku;

3) Onepanp;

4) Kon oneparuu (KOIT).

3. Bo3MmokHa Jn cuTyanus, korga Ha ogHoMm nepuoje IIIMM cymecTByer nBa M3MEHSIIOIIMXCS
¢dbpoHTa umIynbca’?

1) a

2) Her

3) Tonbko py N3MEHEHUU YaCTOTHI

4) Tonbko NMpU U3MEHEHUH aMIUTUTY bl

4. AurnosizeryHas abopesuatypa ZCS o603Hauaer
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1) Msrkast KoMMyTalus ¢ NEPEKII0YEHNEM TPaH3UCTOPA IIPU HYJIEBOM TOKE

2) Msirkast KOMMyTalus ¢ IePeKII0YeHUEM TPAH3UCTOPA MIPHU HYJIEBOM HANPSKEHUN

3) Msrkast KoMMyTalus ¢ EPEKIOUYEHUEM TPAH3UCTOPA IPU HYJIEBOW MOIHOCTH.

5. CpeaHexBaipaTHUECKOE 3HAUEHUE BHIMPSIMIICHHOTO HAPSHKEHUS ABYXIIOITYITUPUOAHBIM BBINIPS -
MUTEIJIEM PABHO:

1) cpenHekBagpaTHYECKOMY 3HAYEHUIO BXOJHOTO IEPEMEHHOTO HANPSKEHUS;

2) NOJIOBUHE CPEIHEKBAIPAaTUYECKOrO 3HAYEHUSI BXOIHOTO IEPEMEHHOTO HANPSIKEHMUS,

3) yABOGHHOMY CPEAHEKBAAPATUUECKOMY 3HAUEHUIO BXOIHOTO IEPEMEHHOT0 HAMPSKECHMUS,

4) noJI0BMHE CPEAHEKBAAPATUUECKOrO 3HAYEHHSI BBIXOTHOTO HANPSKEHUSI.

6. CooTHomeHne Mexnay kodddummeHtamu nepenaun Toka muTTepa «Kley m koaddunment
nepenaun Toka 6a3bl «KIb» st cxemsl Tpansucropa ¢ «Oby»

1) 1-KIe=KIb/(1+KIb)

2) KIb*KIe=KIb/(1+KIb)

3) KIb=Kle /(1- Kle)

4) KIb=KlIe/(1+KlIe)

5) Kle=KIb/(1+KIb)

7. KoMniapatop Ci1y’KUT AJ1s1 OTIpENETICHUS

1) MoMeHTOB paBEeHCTBA JIBYX HaIPSKECHUI

2) CteneHu 3amna3/IbIBaHUsI OTHOTO CUTHAJIa OTHOCUTENIbHO APYTOTro

3) Pa3zHocTu nByX HampspKeHUN

4) CymMmMHUpOBaHMS IByX CUTHAJIOB

8. KpyTr3Ha BOIbT-aMIIEPHON XapaKTEPUCTUKH ABJISIETCS OCHOBHBIM MapaMETPOM:

1) GUTOTSIPHOTO TPAH3ZUCTOPA;

2) nuona;

3) moneBoro TpaH3UCTOPA;

4) KaTylmIKd UHAYKTUBHOCTH.

9. MocTOBOI BBIIPSMUTEIND SBJISETCS:

1) ABYXMOIyHEepUOIHBIM;

2) OAHOMOIYIEPUOTHBIM;

3) BBIIPSMUTENIEM C YABOCHUEM HAIpPSKEHUS,

4) muppoBBIM YCTPOHCTBOM.

10. IudpoBbie 1 aHATIOTOBBIE HHBEPTOPHI ATO YCTPOMCTBA M3MEHSIONNE (Pa3y HANPsHKEHUS Ha:

1) 90 rpanycos;

2) 180 rpamaycos;

3) 270 rpaaycos;

4) 45 rpagycos.

11. B xakoit u3 tpex cxem BkitoueHus (Ob, OO, OK) OunonspHslil TpaH3ucTop o0siagaeT Hau-
00bIIM KOA(DPHUITUEHTOM YCUIICHHUS TI0O MOIITHOCTH?

1) OK

2) Ob

3) 0D

4) O3 u OK ognHaKoBO

5) OD u Ob oaHAKOBO

12. CkBaXHOCTBIO HA3bIBAIOT:

1) oTHOIIEHUE TTEPHO/IAa UMITYbCA K JUTMTEbHOCTH UMITYJIbCA;

2) OTHOIIIEHUE JJTUTEIBHOCTH UMITYJIbCA K IEPUOAY;

3) oTHOLIEHUE NepUOa UMITYJIbCA K JUINTENBHOCTH Tay3bl;

4) oTHONIEHHE JUIUTEIHHOCTH UMIYIbCA K JUIUTEILHOCTH MAaY3bl.

13. OcnabneHne curHaia Ha He Pe30HAHCHBIX YAaCTOTaX PE30HAHCHOTO YCHIIUTENS 3aBUCHT OT:

1) ko3 dunrenTa ycuiaeHus;

2) 106pOTHOCTH PE30HAHCHOTO KOHTYPA;

3) BBIXOZHOT'O COMPOTUBIICHHUS;

4) BXOIHOTO COTIPOTHUBIICHHUS.

14. CunoBbie mpeoOpa3oBaTeIbHbIE HHBEPTOPHI ATO YCTPOUCTBA:
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1) npeoOpa3zoBaHus NEPEMEHHOTO HANPSKEHUS B IIOCTOSHHOE;

2) nmpeoOpa3oBaHusl UMIYJIbCHOTO HAIPSKEHUS B IOCTOSIHHOE;

3) npeoOpazoBaHUsl TOCTOSHHOTO HANPSDKEHHS B IEPEMEHHOE;

4) npeoOpa3oBaHKs UMITYJILCHOTO HAMPSDKEHUS B IEPEMEHHOE.

15. KoadurmeHT rapMOHUK 3TO:

1) oTHOLIEHNE NEHCTBYIOUIETO 3HAYEHUS BBICIINX FAPMOHMK K JEHCTBYIOLIEMY 3HAYEHUIO OCHOB-
HOM TapMOHMKU;

2) OTHOIIIEHHE MaKCUMAJIbHOTO K JIEHCTBYIOIIEMY 3HAYCHHUIO;

3) oTHOLIEHHE JIEHCTBYIOLETO 3HAYEHNUsI OCHOBHOM rapMOHUKH K JEMCTBYIOLIEMY 3HAUYEHHUIO BCE
KpHBOIA;

4) oTHOLIEHHE JEHCTBYIOLIETO K CPEAHEMY 110 MOIYIIIO 3HAUEHUIO.

16. B 3aBUCHMOCTH OT XapaKkTepa KOMMYTHPYEMOTO CUTHAJIA 3JIEKTPOHHBIE KIIIOUM Pa3eliioT Ha

1) mudpossie;

2) UMITYJIbCHBIC;

3) aHaAJIOTOBBIC;

4) ycunuTeNnbHbIC.

17. budypxanioHHBIM Ha3bIBACTCS SBJICHUE, IPH U3MEHEHUH TAPAMETPOB CUCTEMBI IIPOUCXOIUT

- KOJIMYECTBEHHOE U3MEHEHUE BBIXOAHBIX 3HAYCHUN CUTHAJIA 110 aMIUIUTY/IE;

- KOJITMYECTBEHHOE M3MEHEHHE BBIXOAHBIX 3HAYCHUH CUTHAA 10 ¢ase;

- KQU€CTBEHHOE U3MEHEHHUE BBIXOTHOTO CUTHAJIA 110 hopMe (TOTIOIOTHH);

- U3MEHEHHE OyyIIEero COCTOsIHUS CUTHAJIA B 3aBUCUMOCTH OT U3MEHEHHUS €T0 B MIPOIILIIOM.

18. OTpunarenbHast 0OpaTHas CBsI3b B YCHIIUTEIISX UCITOJIB3YETCS C LETBIO. ..

1) noBbIICHNUS CTAOUIBHOCTH YCUITUTENS;

2) noBbIIeHUS KO3(PPUITMEHTA YCHUITHTEIIS;

3) NoBbIIEHNS Pa3MEPOB YCUIIUTENS;

4) cHUKEHUS HaNpPSHKEHUS TUTaHUS.

19. Kakyro (pyHKIHIO BBITIOTHSIET TUOIHBIA MOCT B HCTOUHUKAX MATAHUS?

1) CrnaxxuBanue;

2) Crabunuzanusi;

3) Beimpsimnenue;

4) TlonuxeHue.

20. AMIuTyIHAs MOIYJISILHS 3TO ...

1) u3menenue (as3pl cCUrHaIa ¢ TOMOIIBI0 MOAYIMPYEMOTO CUTHAIA;

2) u3MEeHEeHUe aMIUTUTY/bl CUTHAJIA C TIOMOILbIO MOAYJIUPYEMOIO CUTHAA;

3) U3MEHEHNE aMILJIUTY/Ibl C TOMOIIBIO YAaCTOThI CUTHAJIA;

4) U3MEHEHHE YaCTOThI C MOMOIIbIO AMIUIUTYbI CUTHAA.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. JIuneitnbie ycunutenu. OHOKACKaHbIE YCUIMTEIN HAa OUNOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX.
OOpaTHble CBSA3U B YCUINTEINSX, UX BIMSHUE HA TApaMeTPbl U XapaKTEPUCTUKU YCUITUTENEH.

2. YCTOWYMBOCTh YCHIIUTENS C OOpaTHOM cBsA3bI0. YaCTOTHBIE M WMIYJIBCHBIE XapaKTEPUCTUKU
ycuiutene. Meronpl TeMieparypHoi cTabmin3anuy padbouero pexuma TpaH3UCTOPHBIX YCUIIUTENEH.

3. Onepanuonssle ycuutenu. Mcnonp3oBaHnue onepanvoHHbIX YCUIUTENEH B cXxeMaxX MacIuTabu-
pPOBaHUS, CYMMUPOBAHUS, UHTETPUPOBaHUS U JU(HEepeHIIUPOBAHUS FITEKTPUUECKUX CUTHAJIOB.

4. AxTuBHBIE (DWIBTPHI HA OCHOBE ONEPaLMOHHBIX ycunurenei u RC-ueneil. ['eneparopsl rapmo-
Hudeckux konebanuit ¢ RC- u LC-nensimu. [Ipenu3nonHbie BRIIPAMUTENN Ha ONEPALlMOHHBIX YCUIIUTE-
JSX.

5. JIuo/HbIe KIIIOYH, OTPAHUYUTENH U (PUKCATOPBI YPOBHS HAIPSKECHHUSL.

6. TpaH3UCTOpHBIE HACHIIIEHHBIE KIIOUYM Ha OUIOJSAPHBIX TPaH3UCTOpax. HeHachIeHHbIE KITIOYH.
TpaekTopust pabouell TOUKH MPU NEPEKIIOUECHUH TPaH3UCTOpa. BiusHie Ha TpaeKTOpUIO pabodeil TOUKU
xapaktepa Harpy3ku (R, RL, L, RC). O6nactu 6e3omnacHoi paboThl.

7. Knroun Ha IGBT u moneBeix Tpan3ucropax. CXeMOTEXHUKA KITFOYeH Ha OOJBIINE MOIIHOCTH.
OHeprus, pacceMBaeMas B TPaH3UCTOpaX MpU NEPEKIIOUEHNH, OCHOBHBIE ITPUEMBI OTBOZA TEIUIA. TpaH3u-
CTOpHBIE KJIIOUYM IEPEMEHHOTO TOKa CXeMOTEXHHUKA, 00JIaCTU MPUMEHEHHS, 0COOEHHOCTH.

8. IMmynbcHBIE CXEMbl M CTaOMIN3aTOpPhl HanpsbkeHus. Kommaparopsl, 01HOBUOPATOpPHI, MYJIBTH-
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BUOPATOPHI ¥ TEHEPATOPHI JIMHEHHO N3MEHSIONIET0CS HAPSHKEHUSI HA OCHOBE TUCKPETHBIX KOMIIOHEHTOB,
ONEPALMOHHBIX YCUIIUTENEH U IOTUYECKUX UHTETPAIBHBIX CXEM.

9. [Napamerpuyeckue cTabUIU3aTOPBI HAMIpsDKEeHUs. JIMHEWHbIE (B TOM YHCIIEe UHTETPAbHBIC) CTa-
OunuzaTopsl. Perynsatopsl u cTaOuUIN3aToOphl HAMPSKEHUS U TOKA Ha TOJIYMPOBOAHUKOBBIX 3JIEMEHTAX, pa-
OOTaroMMX B KIIOYEBBIX PEKUMAX.

10. Mukpocxemsl i1 UMITYJIbCHBIX MpeoOpa3oBareneit u uctounnkoB nutanus. AC/DC npeo6-
paszosatenu, DC/DC- npeoOpa3oBareny, oqHOTaKTHbIE U AByXTakTHbIe LIIIIM KOHTpoOJUIEephl, Crielraim-
3UPOBAHHBIE CXEMBI YIIPABJIEHUSI HCTOYHMKAMU BTOPUYHOTO 3JIEKTPOIUTAHUS, KOPPEKTOPHI KO3(PPUIIHEH-
Ta MOILIHOCTH

11. OcHOBHBIE CXEMBI OJTHO- U Tpex(a3HbIX BeIIpsMuTeneil. Pabota onHoda3HBIX BRIPSIMHATENCH
Ha aKTUBHO-MHJYKTUBHYIO, aKTUBHO-€MKOCTHYIO Harpy3Ku, Ha Harpysky, coaepxaniyto npotuBo-3/1C u
WHIYKTUBHOCTb. PeXUM IPEepBIBUCTOrO TOKA.

12. TpexdazHblii MOCTOBOW BBHIIPSIMUTENb. BHEIIHSS XapaKTepUCTUKA BBIMPSMHUTENS TIPU Pa3Iny-
HOM YHCJIE OJTHOBPEMEHHO paboTaromux BeHTHICH. HecuMMeTpuyHBIN (TIOTyyIIpaBIsieMblil) BBITIPSIMU-
TEJIb, €r0 PEryIMpOBOYHAs XapaKTepucTUKa. MHOrogasHble CXeMbI BBINPSMIICHHS] HA OCHOBE IOCJIEI0BA-
TEJIBbHOTO WIX MMapajlIeIbHOTO COEIMHEHHUSI BBIIPSIMUTEIICH.

13. BzanMoneicTBUE BBIIPSMUTENS C UICTOUHUKOM NIEPEMEHHOrO ToKa. [lepBUYHbIE TOKH MHOTO-
¢azubix BoiIpsMuTeneil. KoadduimeHT MOITHOCTH UCTOYHUKA NTEPEMEHHOTO TOKa MPH YIIPaBIIEMOM U
HEYIPABIIEMOM pEeKUMax paboThl BRIIPpAMUTENS. CIIOCOOBI MOBBIIIEHUS KOAPPHUIIMEHTa MOIIIHOCTH.

14. SIBneHue BBIHYXIEHHOTO MOAMAarHUYMBAaHUS TpaHcPopMaTopa B OJHO- U Tpex(a3HbIX TpaHC-
(OopMaTOPHBIX BBIMPSMHUTENSX, CIIOCOOBI ycTpaHEeHUs d(deKTa MmoaMarHuuMBaHus. BrusHue aHOTHBIX
WHIYKTUBHOCTEH Ha paboTy BeIpsMuTeneii. OcoOeHHOCTH pabOThl BHICOKOYACTOTHBRIX U OecTtpancdop-
MaTOPHBIX BBITIPSMUTENCH.

15. VaBepTOpHI, BEAOMBIE CEThIO, U MPEeoOpa3oBaTesd 4acToOThl. [lepexoq OT BBIIPSIMUTEIHHOTO
pEeXHMMa K UHBEPTOPHOMY. DJIEKTPUUYECKHE ITPOLIECCH] B MHBEPTOPE, BEAOMOM CETBIO, €I0 PEryIMPOBOYHAS
XapakTepuCTUKa. BiusiHue aHOAHBIX MHAYKTUBHOCTEH Ha paboTy MHBEPTOpa, KOOPPHUIIMEHT ero MOILTHO-
CTH, IPUEMBI TTOBBIIICHHS KOAPDUITUEHTA MOIITHOCTH UHBEPTOPA.

16. PeBepcuBHBI nTpeoOpazoBaTesib IEPEMEHHO-TTOCTOSIHHOTO TOKa. [lepekpecTHas u BCTpeuHomna-
pajutenbHas cxeMbl npeodpasoBareinsi. COBMECTHOE M pa3liesibHOE yIipaBiieHHe npeoOpas3oBareneM. Oco-
OeHHOCTH paboThl MpeolOpa3oBareis Ha MHAYKTUBHYIO Harpy3Ky M HMHIYKTUBHYIO Harpys3ky ¢ NMpOTHBO-
OJIC.

17. HenocpencTtBeHHbIN MpeoOpa3oBaresb 4acToThl. OgHO- M MHOTO(A3HAs CXEMBbI HETOCpe-
CTBEHHOTO IpeoOpa30BaTesl YaCTOThI, 0OCOOCHHOCTH €ro padoThl HAa AKTUBHO-MHAYKTHBHYIO Harpy3Ky.

18. IMmynscHBIE TIpeoOpa3oBaTesid U PETYIIATOPHI TOCTOSTHHOTO HANPsHKeHUS . VIMITyIbCHBIE METO-
JIbl PETYIUPOBAHMS HAMIPSDKEHUS! (TOKA) — IUPOTHO- M YaCTOTHO-UMIMYJIbCHOE PETYIMPOBAHNUE, METOJ T1O-
3UIMOHHOTO ciexenusd. Umnynschbie perymstopsl I, II u III pogo, ux peryampoBoYHbIE XapaKTEPUCTH -
KH.

19. TpansucropHbie TpeoOpa3oBaTEM HAMPSHKEHUS C TIepelayeid SHEPTUH Yepe3 TpaHchopMaTop
Ha UHTEpBaie (POPMHUPOBAHHS UMITYIIBCA ¥ BO BPEMSI MMaY3bl.

20. UmnynbcHBIE TpeoOpa3oBaTesid MOCTOSHHOTO HAMPSDKEHUST Ha TUPUCTOPaX C MapauieIbHON U
IIOCJIEI0BATEIbHON IBYXCTYIIEHYAaTOM KOMMYTALUEH.

21. BBICOKOYAaCTOTHBIE TPaH3UCTOPHBIE KBa3WPE30HAHCHBIC MpeoOpazoBare. ABTOHOMHBIC MH-
BEPTOPHI M MPeoOpa3oBaTesid Ha UX OCHOBE.

22. ABTOHOMHBIE HHBEPTOPHI TOKA M HAIPSIKEHHS, UX CPABHUTENIbHAS OlleHKa. ABTOHOMHBIN Ma-
paJLIENbHBIN HHBEPTOP KaK MPUMEp WHBEPTOpPA TOKA, €ro BHEIIHSS XapakTepucTtrka. Ctabuimu3anus u pe-
TyJUPOBAHNUE BBIXOJHOTO HANPSKEHUsI MHBEPTOPA TOKA € MOMOIIBI0 WHAYKTUBHO-TUPUCTOPHOTO KOMITEH-
CHPYIOLLET0 YCTPOMCTBA.

23. MuBepTop TOKa C OTceKaromuMu nuoaamu. OaHO- U TpexdaszHble MHBEPTOPHI HAMPSHKECHUS,
0COOEHHOCTH MX PabOTHl HA MHAYKTHUBHYIO Harpy3Ky, pojib OTCEKAIOIINX JTUOJIOB.

24. VHBepTOp HAMNpPsDKEHUS C OJAHOCTYNEHYATOM (TMpsmMoii) kommyTtamnuei (cxema MakMyppes—
benadopna). MuBepTOp HAnpsHKEHUS ¢ IBYXCTYNEHUATON (HEpsMON) KOMMYyTanue. DIeKTpUIecKHe mpo-
1I€CChl B KOMMYTAIIMOHHBIX Y3JIaX IPH MMOCIEA0BATEIBHON U MMAPAUIETIbHON KOMMYTALIUH.

25. IlpeobpazoBarenu 4aCTOTHl HA OCHOBE MHBEPTOPOB HANPSKEHUS M MHBEPTOPOB TOKA JUIsS Ya-
CTOTHO-YTPABJISIEMOTO AJIEKTPOIIPUBO/IA U UX PUMEHEHHE B SHEProcOepekeHUH.
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26. IlapannenbHbI ¥ MOCIENOBATENbHBIN PE30HAHCHBIE UHBEPTOPHI, TOKH U HaNpsKEHWUsI B UH-
BEPTOpax MpU T'PAHUYHOM peKUME paboThl U B pexXHUMe ¢ May30il. Pe3oHaHCHBIE HHBEPTOPHI C 0OpAaTHBIMU
JUOJaMH.

27. OcoGeHHOCTH pabOThl TUPUCTOPOB MPHU MPUHYAUTEITHLHON KOMMYTAIIMA — OTIIUPAHUE, 3amupa-
HHUE, KOMMYTAallMOHHbIE TIOTEPH MOILTHOCTH, 3(P(EKThI, CBSI3aHHbIE C U3MEHEHHUEM IPOHM3BOIHBIX TOKA U
HaIPsHKEHUS B IEPUOJ KOMMYTalUU.

28. IlpeoOpa3oBareny HaNPsHKEHUS C 3BEHOM MOBBIIICHHOM 4acTOThI. TpaH3UCTOPHBIE HHBEPTOPHI
Ha KJII0YaX MEpPEeMEHHOro ToKa 00JacTh MPUMEHEHUS, aJTOPUTMBbI YIPaBICHUS, XapaKTePUCTUKH, TPHU-
MEHEHHE METOJ]a KOMMYTAlMOHHBIX Pa3pbIBHBIX (PYHKIMN K UX aHATU3Y.

29. MeTtoapl CHM)KEHUSI KOMMYTAlIMOHHBIX MOTEPh B UHBEPTOPAX MOBBIIIEHHOW YaCTOThI — JEMII-
¢bupyromnme 1eny, pe30HaHCHas U KBa3UPEe30HAHCHAs KOMMYTAIHSL.

30. MeToapl yaydilleHUs] CIEKTPaJIbHOTO COCTaBa BBIXOJHOTO HAMPSHKEHUST HHBEPTOPOB. MHOTO-
¢azuble MpeoOpa3oBaTeny co CTyneHuaToi ¢popmoii HanpspkeHus. [IpeobpazoBaresnin ¢ MHOTO30HHOM MM-
MYJIbCHON MOIYJISIIUEH.

31. O6pabotka nnpopmannu. KonnyecrBennas onenka napopmanuu. Buasl curnanaoB. Xapakre-
PHUCTHKA aHAJIOTOBBIX CUTHAJIOB — CIEKTPHI U (GyHKIMK pacnpenenenus. [lepenaua nnpopmanuu Mogyu -
POBAHHBIMHM CUTHAJIAMU C TAPMOHUYECKUM U UMITYJIbCHBIM HOCUTEIISIMU.

32. KogupoBanue mudpoBbIX CUTHAJIOB, BUIBI U(PPOBBIX KOmoB. [loHATHE O cucTeMax cyucle-
HUsI, OOpPaTHOM M JAONOJHUTENLHOM KonaX. KomoBbie paccTosiHus, W30BITOYHOE KOJUPOBAHUE, KOBI C 00-
HapyKEHUEM U HCIIPaBJICHHUEM OIINOOK.

33. Cnoco0Obl 1M(ppo-aHAIOTOBOr0 U aHayorouudpoBoro mnpeodpazoBanuii. IIpeoOpasoBarenu,
OCHOBaHHbIE Ha MOCIEA0BATEILHOM CUETE, MIOPA3PsIHOM YPaBHOBEIIMBAHUU U cuuThiBaHuU. [IpeoOpaso-
BaTe/I BPEMEHHBIX HHTEPBAJIOB: aHAJIOTOBBINM CUTHAJI — HUHTEPBAJI, aHAJIOTOBBIM CUTHAJI — YacTOTa, NHTEP-
BaJI—KOJ, 4aCTOTa—KO/I.

34. OcHOBBI MPOEKTUPOBAHHS LU(PPOBBIX Y3JI0B U yCTPOWCTB. KOMMyTaIMOHHBIE JIOTHYECKUE
ycTpoiicTBa. Jlornueckue pyHKIMU, CIOCOOBI UX OMMCAHUA, UX peau3allii ¢ UCIOIb30BaHUEM THIIOBBIX
norndeckux snementoB W, NI, UI-HE, NJIN-HE.

35. Jlemmdparopsl, MyJIbTHILICKCOPHI, apu(hMETUUECKUE JTOTUIECKUE YCTPOMCTBA — MPUHIIAIT MX
NeHCTBUS U OCOOCHHOCTH HCIIONB30BaHUsA. OCHOBHBIE BUBI TPUITEPOB, TIOCTPOCHHE CUCTUMKOB M PETH-
cTpoB. PeBepcuBHBIE cueTunKr. EMKOCTh CUETUMKA U YIPABIICHHE €1O.

36. Peructpsbl ¢ mocienoBaTebHBIM U NApauIeIbHBIM BBOJIOM U BBIBOJIOM HMH(OPMAITHH.

37. ABTOMaThl Ha OCHOBE MHTETPAIbHBIX MUKpOcxeM. CIocoObl OMMMCAaHUsI COCTOSTHUSI aBTOMATOB,
TaOJMILIBI TIEPEX0I0B M BBIXOJ0B. KopupoBaHe BXO/I0B, BHIXOJIOB M BHYTPEHHUX COCTOSIHUN aBTOMATOB.
[IpoTHBOrOHOYHOE KOIMPOBAHUE.

38. CuHTE3 y3/10B HA OCHOBE TUIIOBBIX JIOTHYECKUX 3JIEMEHTOB. BH/bl OTYyNIPOBOJHUKOBBIX 310 -
MUHAIOUMX ycTpoicTB. CrocoObl pacHIMpeHus aipeCHOT0 MPOCTPAHCTBA U PA3pAIHOCTH JAaHHBIX 3amo-
MUHAIOIIETO YCTPOUCTBA.

39. Ilporpammuposanue 113V, O3V, PII3Y. [TonynpoBoAHMKOBOE 3aIIOMUHAIOIIEE YCTPOHUCTBO Kak
MHOTO(YHKIMOHAIBHBIN Joruyeckuil anement. IlocTpoeHre aBTOMAaTOB Ha OCHOBE MPOrPaMMHPYEMBIX
I13Y ¢ oO6paTtHBIMU CBS3SIMHU.

40. MukponpoueccopHasi TeXHHKa cucTeM ynpasieHus. [IporpamMHas peanuzanus npouenyp
cOopa, BHIYMCIUTENBHBIX Onepanuil Hal HHGOopMaIel U yrpaBiIeHHUs.

41. CtpyKkTypa MHUKPONPOIIECCOPHOW CHUCTEMBI, €€ COCTaBHBIE YacTHU. MaructpaibHblii cOCO0
CBSI3U y3JI0B. Maructpaiu TaHHBIX, apeca yIpaBICHUs.

42. ®yHKIIMOHUPOBAHNE MUKPOIIPOLIECCOpa MPHU BHIIOIHEHUH KOMaH/l. MalllnHHBIE LIUKIIbI, CJIOBA
COCTOsIHMS Tporieccopa. Buael komana. Ilepexonsl — BbINOMHEHNE MOANPOrpPAMM, CTEK, IPEPBIBaHUSA U
00paboTKa MpephIBaHUM, MPSIMOI TOCTYII K MAMSTH.

43. OIHOKpHUCTAJBHBIE U Pa3psIHO-MOAYIbHBIE MHUKPONPOLECCOPHI, OJHOKPUCTAIbHBIE MUKPO-
OBM, nepudepuiinbie ycTpoiicTBa MUKPOIIPOLIECCOPHBIX CUCTEM (MHTEp(EiiChI).

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
* Pazpaborars anropurm nudposoro [IN/[-perynstopa Ha 6a3e 3a1aHHOTO MUKPOKOHTPOJLIEpA.
* [IpoBecTu ucclieoBaHUE YCTOMYUBOCTU LUGPPOBON CUCTEMbI YIPABICHUS C 3aJlaHHBIM KOHTY-
poM oOpaTHOii CBSI3H.
* Beinucate Talnuily mapameTpoB, BIUSIOIIMX Ha MOCTPOEHUE CHCTEM LU(POBOro YHpaBiICHUS
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npeoOpa3oBaTeNbHON TEXHUKOM.

* [lepeuncnuTh OCHOBHbIE NEepUpEpUiHbIE KOMIIOHEHTHI MHUKPOIIPOLECCOPOB, IMPOTOKOJBI MOJ-
KITFOUeHHS, (PYHKIUU, OCOOCHHOCTH POTPAMMHOM pean3aliii.

* CocTaBUTh TaONMIy TEXHUUYECKUX TPEOOBAHMN K KOMIIOHEHTaM MHUKPOIPOLIECCOPOB C TOUYKHU
3peHHs MPSIMOTO LU(POBOTO YIPABICHUS CHIOBBIMU IPEOOPA30BATEIISMHU.

* [IepeuricinTh METOBI MOBBIILIEHUS TIOMEXOYCTOWYMBOCTH CUCTEM YIIPABIICHUS MOIIHBIMHU CHJIO-
BBIMU IIpe0Opa30BaTEIIMH.

* PeanuzoBaths nporpamMmHuyto HacTpoiiky [IIMM, Bxoasmiero B COCTaB MUKpPOIIpOIEcCopa € yde-
TOM 0COOEHHOCTEH MPUMEHEHHSI B CUIIOBBIX LICTISX.

* PazpaboTtarh cxeMy CHIIOBOM W yMPABISAIONICH Menei Tpex(pa3Horo IEeKTPOIPHBO/IA.

* CrpoekrupoBars nudposoit [IIMM Ha Ga3e TaliMep-cueTuMKa MHUKPOIIPOLIECCOpa: CTPYKTYpa,
IIPUHLIAI JCHCTBHSI, COCTABHBIC YACTH.

* Pa3paboTarh cxeMy CHUIIOBOM U yHpaBJstoe nemneil 1Byx(a3Horo 3eKTponpuBoa.

* CripoeKTUPOBAaTh MHOTOKAHAJIbHBIN TTOHKAIOIIUI TIPeoOpa3oBaTellb HAMIPSKCHHUS.

* CocTaBUTh CTPYKTYPHYIO CXeMYy MHBEPTOpPA C MATKOW KOMMYTallUeH, OnucaTh NPUHLIUIBI pado-
ThI CUCTEMBI yIIPABICHUS.

* CopoekTupoBaTh CUCTEMY aIIapaTHOM 3alUThI 10 MAKCUMAJILHOMY TOKY 3a/1aHHOM CHCTEMBI.

* CrIpoeKTUPOBAaTh MHOTOKAHAJIbHBIN TTOBBIIIAOIINN CTAOMIN3aTOP HAMIPSIKEHUSI.

» CocTtaBuTth Tabmuny knaccuduxanuu AL

* [IpousBecTy onucaHue TUIIMYHOTO MOAYJISl aHAJIOr0-LKU(POBOro Mpeodpa3zoBaTesis, BXOIAIETO B
COCTaB MUKPOIIPOLIECCOpa: CTPYKTypa, IPUHIUI JEHCTBUS, COCTaBHbIE YACTH.

* [Iepeuncnuts ocobennocTr npumeHeHust ALIl B ycTpoiicTBax CUIOBOM 3JIEKTPOHHKH.

* CocraButh Tabmuiy napametpoB ALl ¢ TOYKM 3peHHS TOYHOCTH HM3MEPEHUs, TEPEUUCIUTDH
CIOCOOBI MOBBIIIEHUSI TOYHOCTH.

* Bommmcats TpeOoBaHus K ckopocTu npeodpaszoBanus curnana B ALl ykazats crocoObl MOBBI-
HIEHUs] CKOPOCTH IPeoOpa3oBaHUsl.

* Pa3paboTtars cxemy nonkiroueHus BHemHux ALII, cnipoextrpoBars nporpammuyio yacte MK.

* CocTaBUTh TaOIUIly UCTOUHUKOB 3JEKTPOMArHUTHOIO U3IYYEHUs B CHIIOBOM AJIEKTPOHMKE, BbI-
NUCaTh PEKOMEHJAIMH [0 YMEHBIICHUIO M3JIy4aeMbIX MOMEX MpPHU KOHCTPYMPOBAHUM CUIIOBBIX MPEOO-
pasoBarteneil.

14.1.4. Tembl HHANBUAYAJIBbHBIX 321aHUI

* UccnenoBanue u pazpaboTka MHBepTOpoB HanpsbkeHus ¢ ILIIMM c naccuBHo# da3zoit

* UccnenoBanue u pazpaboTka Tpéx(da3HbIX aKTUBHBIX BBHIIPSIMUTENICH € OPa3HBIM yIPaBIECHUEM

* PazpaboTka METOIMKH 10100pa CUIIOBBIX MOIYIPOBOAHUKOBBIX MPUOOPOB 10 KOMIUIEKCY Mapa-
METpPOB U1 (hOPMUPOBAHUS IPYMIIOBBIX [TOCJIEOBATENbHBIX LIENEH YCTPOUCTB CUIIOBOM 3JEKTPOHUKHU

* YmpaBieHue CUIbHOTOUHBIMU THPHCTOPHBIMH IMPEOOpPa30BATENIMU CUCTEM CaMOBO30YKACHUS
CUHXPOHHBIX F€HEPaTOPOB IPU KOPOTKHX 3aMbIKAHUSAX B SHEPrOCHCTEME M OTKa3ax MapajielbHbIX BEH-
TUJIbHBIX BETBEU

* budypkanmoHHbI aHAIU3 HEIMHEWHBIX JUHAMHYECKHX CUCTEM IOJYIPOBOJHUKOBBIX IMPEO0-
pazoBareseil MOAYJIbHOTO TUIIA

 KiroueBoil 371eMEeHT KBa3HMpe30HAaHCHOTO npeolOpa3oBares HanpsbkeHUs: Ha ocHoBe M/II1-Tpan-
3UCTOpa

* MHOroypoBHEBbIE MOJIYIPOBOAHUKOBBIE MPEOOPA30BATENIN YACTOTHl C €MKOCTHBIM JEIUTENIEM
HaINpsHKEHUS JUIsl aBBTOHOMHBIX CUCTEM I'€HEPUPOBAHUS SJIEKTPHUUECKON SHEpruu (AHAIU3 U CUHTE3)

* MozaenupoBaHue CTaTUYECKOrO0 KOMIIEHCATOPA PEAKTUBHOW MOLIHOCTH U MOIIHOCTU MCKa)KEHUI
Ha 0a3e KacKaJHOr0 MHOTOYPOBHEBOTO HHBEPTOPA

* [loBbIienne 3¢ (eKTUBHOCTH NpeoOpa30BaTeIbHbIX KOMIUIEKCOB MOIYJIbHON CTPYKTYpPHI B YCIIO-
BUSIX HECTAOMIBHOCTH MUTAOILEH CETH U HATPYy3KH

* Pa3paboTtka u ucciengoBanue npeoOpa3oBaresiei 4acToOThl Uil YCTAaHOBOK AJIEKTPUYECKOrO Ha-
rpeBa He(pTeCKBaKUH

* CuHTe3 cXeM aBTOHOMHBIX HHBEPTOPOB HAIPSIKEHUS C YIYUYIIEHHBIM FTAPMOHUYECKUM COCTAaBOM
BBIXOJHOTO HAMPSKEHHSI HA OCHOBE 3BOJIFOLIMOHHOTO MOJEIIUPOBAHHUS

* Toronornyeckue MeTo bl MOBbIIEHUS 3P (HEKTUBHOCTH pabOTHI OECIPOBOIHBIX CETEH B pacipe-
JIeNICHHBIX CUCTEMaX YIpaBlieHUsI 0OBEKTaMU MPOMBIIUIEHHON 3JIEKTPOHUKH

CornacosaHa Ha noprane Ne 42617 22



* DHepreTudecku P GEeKTUBHBIE TPeodpa3oBaTeIN YacTOTHI JUIS IBYXYACTOTHOW WHIYKIMOHHON
TUTEJIBHON IJIABKU

* AnanTHBHAs CHHXPOHU3AIMS CUCTEM YIPABIICHUS CHJIOBBIMH BEHTUJIHLHBIMU MPEOOpa3oBaTesi-
MU

* UmuTarop OaTapeun COMTHEYHOM 7151 HA3eMHOU OTPaOOTKU M UCIIBITAHUM CUCTEM AIICKTPOIUTAHUS
KOCMHMUYECKHX allapaToB HA OCHOBE UMIYJIbCHBIX IIpeoOpazoBaTeneit

* Pa3paboTka u uccliefjoBaHNE aNTOPUTMOB YIIPABICHUS MOIIHBIMH MOYIPOBOHUKOBLIME (ha30-
MMOBOPOTHBIMH YCTPOMCTBAMU JJII OOBEKTOB €IMHOM HAIIMOHAIILHON AJIeKTpuuecKkoi cetn Poccun

* Pa3paboTka u ucciieJOBaHWE METO/IOB MATKOW KOMMYTAIUK B TpeX(a3HbIX aBTOHOMHBIX HHBEP-
TOpax HaIpsLKEHUs

* TpanchopmMaToOpHO-TUPUCTOPHBINA PETYIATOP HAMPSHKEHUS C KIFOYaMU OJTHOHAIPABIEHHOTO TOKA

* AHalIM3 W pacyeT KOPPEKTOpOoB KOI(PPHUIIMEHTa MOIIMHOCTH Ha 0a3e COBPEMEHHBIX MHUKPOCXEM
yIpaBIeHUS

* JInHaMHKa WHBEPTUPYIOIIETO MOYITPOBOJHUKOBOTO IMPeodpazoBares ¢ KoppeKiuen kodhduim-
€HTa MOIIHOCTU J[MHAMUYeCKHUEe MPOLIECChl B UCTOYHUKE MUTAHUS JJIs1 CBAPKU HA MEPEMEHHOM TOKE BbI-
COKOW YaCTOTBI

* UccnenoBanue u pa3paboTKa BAPUAHTOB MIMPOTHO-UMITYIICHOM MOIYJISIITUY B TpeX(a3HBIX aBTO-
HOMHBIX HHBEPTOPAX HANPSKEHUS C ABUTATEIILHON HArPy3KOi.

14.1.5. Bonipochbl Ha caMONOATOTOBKY

* OnuiuTe BapuaHThl pealn3aluy TPAH3UCTOPHOIO KJIKOYa ABYCTOPOHHENW MPOBOAMMOCTH: CBOM-
CTBa, CXEMbI BKJIIOUEHUS, METO/IMKA pacyeTa.

* Kora Hy>XHBI B cXeMe MHBEpTOpa oOpaTHbIie 1uo/bl. Ha kakoe HampspKeHUe M Ha KaKod CpeaHHid
TOK OHH BBIOMpAIOTCSI?

* CpaBHUTE UCIOJIb30BAaHUE UCTOYHUKOB MOCTOSSHHOTO TOKA U MICTOYHUKOB NTOCTOSIHHOT'O HalpshKe-
HUS: CBOMCTBA, IPUMEHEHUE, METO/IMKA pacyeTa.

* [loyuemy mapaJsieNbHBII HHBEPTOP TOKA HOPMAIILHO pabOTaeT TOJIBKO B ONPEICICHHOM JHAarna3o-
He Koa(duLueHTa Harpy3ku?

* [IpuBenute npumep TPaH3UCTOPHOTO BapHaHTa UHBEPTOPA TOKA.

* Kitroun KoMMyTaTopbl aHAJIOTOBBIX CUTHAJIOB — OCOOCHHOCTU NMPUMEHEHUS B aHAJIOTOBBIX CXE-
Max yrpaBleHHs mpeoOpa3oBaTeieM.

» Kak BnusieT Ha peryJupOBOYHBIC XapPAKTEPUCTHUKH COMPOTUBIICHWE AKTUBHBIX BHYTPEHHHUX TO-
TEPH?

* [TokaxxuTe 11eTb MPOTEKAHUS TOKA HATPY3KH B PETYISTOPE MEPEMEHHOTO HANIPSDKCHUSI B PEKUME
BOJIBTO/I00ABKH (BOJIBTOOTOABKH)?

* ONUIIKNTE TUTIOBBIE CXEMbI YCUIIUTEIBHBIX KaCKaI0B, UX PEKUMBI paOOTHI.

» Kakue cxembl UHBEPTOPOB Bbl 3HAETE?

* Uem onpenensieTcs aMIUIMTY/Ia U JUIUTEIbHOCTh CKBO3HOI'O TOKA B CXEME MHBEPTOpa C Harpy3Koi
MEPEMEHHOTO TOKA U C BBIIPSIMUTEIBHOU HArPy3KOU?

* B xakux ciayyasx BO3HHKAET IPOLECC SHEProoOMeHa Harpy3Kd € MUTAIOIIEH CeThIO, U MPH Ka-
KHX YCJIOBHUSIX OH BO3MOXKEH?

* JlpaiiBepbl AJis ynpaBiaeHUs OJIEBbIM TPAH3UCTOPOM — OCOOCHHOCTH MTPUMEHEHHUS, YaCTOTHbBIE U
MOIIIHOCTHBIE XapaKTEPUCTUKHU.

* [IpuBeaute npumMep peaauzalnuu Tpex(a3sHOro TUPUCTOPHOTO UHBEPTOPA TOKA.

* B yem 3akmoyaercss 0COOEHHOCTh paboThl 3—(ha3HOro aBTOHOMHOTO MHBEPTOPA, MPHU paboTe ero
Ha aKTUBHO-WHYKTUBHYIO Harpy3Ky?

* [lpaiiBepsl [Jig yrnpaBieHUs OUMOJSIPHBIM TPAH3UCTOPOM — OCOOEHHOCTH MPUMEHEHUSsI, YaCTOT-
HBIC ¥ MOIITHOCTHBIC XapaKTEPUCTHKH.

* V kakoro u3 3—¢a3HbIX aBTOHOMHBIX WHBEPTOPOB MPH OTCYTCTBHH BBIXOAHBIX (PHIBTPOB HaU-
MEHBIIINE UCKAKEHUS BBIXOIHOTO HAIIPSIKCHUS?

* CXxeMOTEXHHKa KOMIIapaTOpPOB, 0COOCHHOCTH MPUMEHEHUS B CUCTEMAaX YIIPaBJICHUS.

* MukpokonTposuiepsl. Haznauenue, ucxos 3 kiaccuukanuu 1mo GyHKIIMOHATPHOMY IPH3HAKY.

» Kakue 0coOEHHOCTH BHOCHUT B PabOTy aBTOHOMHOTO MHBEpPTOpa TOKa OOpATHBIM YIpaBIIsieMbIii
BBITIPSIMUTENH TI0 CPABHEHUIO C HEYITPABJISIEMBI BBIIPSIMUATEIIEM?

* B geMm 3axirouaeTcsi 0COOCHHOCTh PEryIUpPyeMOro OJHOTAKTHOTO MHBEPTOpa, MpU paboTe Ha

CornacosaHa Ha noprane Ne 42617 23



TpaHc(hOpMaTOPHYIO HATPy3Ky?

* JlpaiiBephl AJ1s1 OMHOKIIIOUEBBIX U MTOJYMOCTOBBIX IpeoOpa3oBaTeneil — Kakne (YyHKIIUH BBITION-
HSIOT, BO3MOXXHOCTH CXEMHOH peatn3aluu.

 Kak BBIIISIIUT Harpy3o4Hasl XapaKTepPHUCTHKA MCTOYHUKA MMUTAHUS HA 0a3e peryampyeMoro MH-
BEpTOpA.

» Kak MOXXHO M3MEHHTH TOYHOCTb IOJJICPKAHUS BBHIXOAHOTO HANPSDKEHHS MPH BO3JICHCTBUM Je-
CTaOMIM3UPYIOUTNX (HaKTOPOB.

14.1.6. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

3ansTue 1.

1. Hayunslii pykoBoauTeNb (GOpMYIUpPYET HHANBUAYAIBHOE 33 JaHHE B COOTBETCTBUH C TEMATHKOMN
paszpabaTpiBaeMOl HayYHO-KBATH(PUKAIMOHHON padoThl. CocTaBieHue T3 Ha MPOSKTHPOBAHUE CHUIIOBOTO
npeoOpasosatens (CI1) B cOOTBETCTBUU C MHAMBUYaTbHBIM 3a/JaHHEM.

2. Pa3pabotath cTpyKTypHYI0 cxeMy anmnapatHoi yactu ClI, Bkitouaromnieit MUKpOIIPOLIECCOPHYIO
cucremy ynpasinenus (MIICY) kommyranuonssiMu yetpoiicrBamu CII.

3. BeiOpaTh JaTyuKky U ONpeneinuTbes ¢ KaHaitamu nepenadun nHpopmanuu B MIICY.

4. IIpenycMoTpeTh IpuOOPHI (agantepsl U ApaiiBepa) AJs COINIaCOBaHUE YPOBHEH M TUIIOB CHUTHA-
JIOB.

5. Pa3paboTarh cXxeMy NOAKIIOUYEHUS MEPBUUHBIX UCTOYHUKOB JIEKTPOIHEPTUU U HATPY3KH.

6. CipoekTupoBaTh CTPYKTYpy nporpammHoro ooecneuenust MIICY mpeoOpazoBares.

7. Pazpabotath nepeBo Bbi3oBa mpouenyp 110, Bkmroyaroniee cnucku (popManbHEIX MapaMeTpoB
(apryMeHTOB) TIOATIPOTPAaMM U BBIXOIHBIX TAHHBIX ATHUX MOIIPOTPAMM.

8. [IpousBecTu npeaBapUTEIbHYIO OLEHKY MToKa3arenei 3Hepro3(h(HeKTUBHOCTH ¥ SKOHOMUYECKOM
11e7eco00pa3HOCTH Pa3pabOTKH.

3anstue 2.

1. B cOOTBETCTBUM ¢ MHAMBHIyaJIbHBIM 3a/laHueM MpopadoTaTh TEXHOJIOTHUECKHE TpeOOBaHUS K
TEXHUYECKUM IapaMeTpaM dKCIUTyaTaliy nmpeoOpa3oBaTeis, OBEJCHHUIO U pexuMaM Harpysku. Chopmy-
JUPOBATh LieeBble PYHKIMU ONTUMHU3ALUHU [TapaMeTPOB.

2. IIpoBecT paboOTy MO MOAEIMPOBAHUIO SHEepreTuueckoro kanana CII, paccMoTpeTh Bce U3BECT-
HbI€ BapUAHTbI CTPYKTYpP U 000CHOBATH BIOOP CTPYKTYPHOU CXEMBI.

3. C y4eToM 3a/1aHHBIX XapaKTEPUCTUK BBIXOJHOI'O CUTHAJA U BIUSHUS Ha MUTAIOILYIO CETh, pa3-
paboTaTth cUCTeMYy yOpaBiieHUs MONynpoBoaHUKOBbIMU Kitoyamu CII. BpiOparTe cuiioBble KiIHOUM U
IpaiiBepa.

4. OnpenenuTbesi ¢ BUIOM KOMMYTAIMK U € €€ YaCTOTHBIMU XapaKTepUCTUKAMU

5. PaccuurtaTh cTaTndyeckue U AuHamMuueckue xapakrepuctuku CII.

6. Paccuurats nepegarounyto GpyHkiuo ooparHoit cBs3u (OC) ¢ TOUKU 3peHUs TEOPUU aBTOMATH -
YEeCKOro yrpasJieHHsl, BRIOpaTh KOPPEKTUPYIOIINE 3BEHbS, IPOBECTH CUHTE3 PEryIsATOpA.

7. CIpOoeKTHpOBaTh PEryysiTOp, HACTPOSHHBIH HA TOT WM MHOW ONTHUMYM, B 3aBUCUMOCTHU OT Tpe-
OyeMoro xapakrepa BbIXOJAHOTO CUTHAJIA.

8. BriOpatp gatunku OC u onpenenuTbes ¢ KaHaaamu nepeaadu nagopmanuu 8 MIICY.

9. IlpenycMmoTpeTh puOOpPHI (aJanTepsl) Ui COINIACOBAaHUE YPOBHEH U TUIIOB CUTHAJIOB.

10. Pa3pabotats cxemy noakitodenus MIICY k cunoBomy kaHaiy. PaccMoTpeTs BOpock! rajibBa-
HUYECKOMN pa3BA3KHU.

3ansrue 3.

1. B cooTBeTCTBUM C MHAMBUIYAIBHBIM 33JaHUEM MIPOBECTH PabOTY MO MPOSKTUPOBAHUIO CTPYK-
TYPHOU CXEMBI KaHaJIOB cOOpa, mpeIBapuTeIbHOM 00padoTku u nepenayn nanueix MIICY CII.

2. Pa3zpaboTaTh cxeMy 3IEKTPUUYECKYIO IPUHIUIHAIBHYIO CUJIOBOTO ITpeoOpa3oBaTess.

3. Pazpaborats cxemy snekTpudeckyro npuHnunuaibayio MIICY CII, co3gate mepedyeHs diie-
MEHTHOM 0a3bl U CXeMbl MOTOYHBIX U3AETHH.

4. Paspaborare mevatrnyto miaty MIICY, pa3paboTtath cxemy SJEKTPUYECKOTO U IJIAHAPHOTO
MOHTaXa.

5. [Ipopabotats cTpykTypy nporpammuoro obecrneuenuss MIICY komriekca.

6. BeiOpatb cpefcTBa MPOSKTUPOBAHUS U METO/bl AaBTOHOMHOM OTJIaJIKU MPOIPAMMHBIX CPEJICTB
anmnapaTHbIX KOMIUIEKCOB U CUCTEM.

7. OnpenenuTses ¢ aaropuTMaMu BepxHero ypoBHs yrpasieHus CII. 3a10XuTe B CTPYKTypy Hpo-
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rpammHoro ob6ecrieuenust (I10) KoMMyHUKAITMOHHBIE TTOAIIPOrPaMMBI.

8. Pa3pabotath nepeBO BbI30Ba MOANPOTPaMM, BKIIOYAIOIIEe CIUCKH (HOpMaIbHBIX MapaMeTpoB
(apryMeHTOB) HOANPOTrpaMM M BBIXOIHBIX JAHHBIX ATHX HNOAIPOTrpamMM.

3anstue 4.

1. Pa3paboTars umMuTannoHHyro mMaremarndeckyio mozens CII. TlocTpouts spice-Moaenu CHIIo-
BBIX 3JIEMEHTOB, MOTOYHBIX M3JIETUH (Ipocceneil u TpaHnchopMaTopoB).

2. 3anporpaMMHpoBaTh CUCTEMY YIPABJIECHMs KiIfouaMH B Matematndeckoi mojenu CII.

3. Pazpemmuth BONpOCHl MATKOW KOMMYTAIIMH, pacCUUTaTh TpeOyeMble MOCTOSHHBIE BpPEMEHU Pe30-
HAHCHBIX KOHTYpPOB, CIEJIaTh BBIBOJ O BO3MOXKHOCTH pEaIHM3allMd MSTKHX PEXHMOB pabOTHl CHIIOBBIX
KITFOUEH.

4. Ilpon3BeCTH BBIYMCIUTENIBHBIE SKCIEPUMEHTHI. [10MydYnTh MTHOBEHHBIE 3HAUEHUS BBIXOAHBIX
napameTpoB CII. ITocTpouTh OCHOBHBIE XapAaKTEPUCTUKH: HArPY304YHYIO, PETYIUPOBOYHYIO, CIIEKTP, pac-
CUMTATh K.II.JI.

5. OueHuTh IMHAMUYECKUE MapaMeTpbl paboThl mpeodpazoBaTessi — BEIUYUHY NEepeperyaupoBa-
HUSI, BpeMsl yCTAHOBIICHHS, pa3Max mynbcanuii u np. [loarBepauTts (M mpu HEOOXOTUMOCTH, CKOPPEKTH -
poBaTh) pacueTsl peryisitopa B nermsix OC MIICY.

6. IIpon3BecTy BBIUUCINUTENBHBIE SKCIIEPUMEHTHI P BAPbUPOBAHUU OCHOBHBIX ITapaMETPOB MO-
JIeJIH, TUTAIOIIETO HAPSHKEHUS ¥ peXKUMOB paboThl Harpy3ku. [locTpouTts 6udypKalioOHHbIE KAPTHHBI.

7. IlpoBecTn aHaIM3 YCTOHYMBOCTH PEKUMOB PabOTHI MpeoOpa3oBares, NpOaHaIU3UPOBATh BbI-
SIBJICHHBIE AHOMAJIbHBIE PEKUMBbI — HACKOJIIBKO OHW KPUTUYHBI C T.3. YHEPIeTUYECKHUX MOKa3aTeneil, cpe-
CTBa UX yCTPaHEHMUS.

8. CocTaBuTh HaydHO OOOCHOBAaHHBIC PEKOMEHIAIIMU K IapaMeTpaM BBIOMPAEMOM 3JIEMEHTHOM
0a3bl.

9. [TIpousBecTu BHIOOP 1eMeHTOB. OOOCHOBATH KOPITyCa M pacCYUTaTh CUCTEMY OTBOJIA TEIla.

10. IIpou3sBecTu TEMIOBON pacyeT U yTOUHUTH K.II.1I.

3ansTue 5.

1. B cooTBeTCTBUM C MHAMBHUIYaIbHBIM 3alaHUEM MPOBECTH pabOTy MO MPOSKTHUPOBAHUIO KaHa-
J0B cOopa, mpeasapuTenbHOl 00paboTku u nepemnaun gaHHbIX MIICY — paccuurars u BbiOpats AlLlII,
HAII u HIWM.

2. Paccuurats u BeIOpatTh anajgoro-nudposeie mpeodpazoBatenn MIICY, B 3aBUCUMOCTH OT 3a/1aH-
HOW TOYHOCTH M3MEPEHUS U MPEJCTABICHHS CUTHAJIA B CUCTEME YNPaBJICHUs, pACCUUTATh HEOOXOAUMYIO
JTUCKPETHOCTh CUTHAJA, a B 3aBUCUMOCTH OT OBICTPOAECUCTBUS CUCTEMBI - YACTOTY AUCKPETU3ALINH.

3. BeiOpars U3 npeaiaraeMoro Ha pelHKe psaa Tuiel 1 apxutekrypy AL, onpenenutbes ¢ HeoO-
xXoauMocThio peanu3anuu BctpoeHHbIX ATl B MIT wm paccuntars nepudepuiinbie momyan AL

4. PaccuntaTh HeoOX0oaMMOe BpeMst mpeoOpazoBanus. OnpenenuTbes ¢ TakToBor yactoroil MII u
peann30BaTh KaHal TaKTUpOBaHUS MUKpocxeM MIICY.

5. PeanuszoBath HeoOxonumble nuppoBbie HHTEpPeiick nepenaun nanHbix B MIICY, cornacoBathb
TEXHOJIOTUU U YPOBHHU cUTHAJIOB. Pazpaborats cxemy npuHIunuanpHyro MIICY.

6. Paccmotpets Bonpock! 3auutel MIICY ot Bo3neicTBHS MOMEX.

7. IIpopaboTats 3agaun s5ekrpomMarauTHor coBMectTumMoct MIICY u cunosoit wactu CII, yuectsb
PacCIIOJIOKEHHUE CUIIOBBIX LIEIIEH.

8. IIpu HeoOxomuMocTH pa3zpaboTaTh MEXaHW3Mbl QUIIBTPALIMHA B aHAJIOTOBBIX U ITU(MPOBBIX KaHAa-
Jax mepenavu JaHHbIX. Bo3MOXkHO, mpuMeHHUTh porpamMHubie ¢puibTpel B [10 MIICY CII.

9. O60ocHOBaTh BHIOOP TaTYMKOB U aJJAIITEPOB.

3ansue 6.

1. Pa3paboTaTh 3cKn3HYI0 KOHCTpYKTOpCcKYyto nokymeHTtanuio (OKJI) na CII, B yacTHOCTH:

2. CpoeKTHpoBaTh MPUHIMIIHAIBHYIO cxeMy cuitoBoit yact 1 MIICY ¢ nepedHeM 3i1eMeHTOB;

3. CopoekTtupoBaTh NEYATHYIO IJIATy CHJIOBOM yacTu mpeoOpazoBatens u MIICY, pa3paborath
CXEMY JJIEKTPUYECKOI0 U INIAHAPHOTO MOHTAXa;

4. Paccunrtath, CIPOCKTUPOBATH U Pa3pabOTaTh YEPTEKHU U CXEMbl MOTOUHBIX U3/ICTTUH;

5. CocraButh nporpammubiii ko MIICY, ucnonb3yst TUIIOBBIE KOH(PHUTYpauyd MpOrpaMMHON Ya-
CTU CUCTEM YNPABIICHHUS.

6. IIpousBecTu ucnbpITaHus (MM MAaKETUPOBAHUE Ha sMyJsATOpax) cwioBoi vactu CII Ha xono-
CTOM XOAy Y noj Harpy3kou. [1oaroToBUTh MpOTOKO UCIIBITAHMIA.
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7. IlpousBectu onieHKY 3((HEKTUBHOCTH aJTOPUTMOB yIpaBieHus, ckoppektuposats DK/ CII.

8. [IpoBeputh ycTOMUMBOCTH anropuTmMoB padotel MIICY CII.

9. IIpoBecTH OLIEHKY yCTOMYMBOCTHU BBIXOAHBIX curHanoB CII Ha makeTe npu Bapuaiuu napaMmer-
pOB.

10. IToaroToBUTH 3aBEpIIAIOIINN OTYET IO MHAMBUAYAIBHOMY 3aJaHUI0, BKJIFOUAIOLIUI pacueTsl,
CXEMBbI, IPOTOKOJIBI UCTIBITAaHUHN U aHaHu3 padboTel DTKuC.

14.1.7. Bonpocsl nu¢depeHIIupOBAHHOIO 3a4eTa

1. OcHOBHBIE CBOMCTBA YUCTBIX U IPUMECHBIX IOJYNPOBOAHUKOB. DJIEKTPOIIPOBOAHOCTD YHUCTBIX
U MPUMECHBIX MOJIYNPOBOAHUKOB. TokHM B mosynpoBogHuke (apeiidobiit u nuddysuonnsiii). [loapux-
HOCTb HOCHUTEJIEW B MOJYIPOBOJHUKE, €€ 3aBUCUMOCTb OT TEMIIEPATypbl, KOHLEHTPALUU HPUMECEN U
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

2. 3aBUCUMOCTB YJEJIBHOIO CONPOTUBIICHHSI IPUMECHOIO MOJYIPOBOJHMKA OT TeMIeparypbl. Me-
XaHU3M PEKOMOMHALIMK M BPEMs KU3HU HOCHUTENeH. 3aKoH yObIBaHUSI KOHLIEHTpAllMM HOCHUTENEH 3a cueT
pekoMOuHaNKU. YpaBHEHUE HENTPEPHIBHOCTH.

3. DNeKTPOHHO-ABIPOYHBIN MEPEXO, SIBICHUS, BOSHUKAIOIINE IPU KOHTAKTE METaJlla C MOJIyIpo-
BOIHUKOM. [10JIylIpOBOJHUKY € pa3iIvMYHBIM THUIIOM IIPOBOAMMOCTH. 30HHAs Juarpamma p— n-nepexoja.
Bonsramnepnas xapakrepuctuka (BAX) p—n-nepexona, BUbl €ro npooosi.

4. ITonynpoBOoAHUKOBBIN auo, ocobenHoctr ero BAX. TemneparypHblie cBOiicTBa mapaMeTpoB U
XapaKTepUCTUK auoja. PasHOBUIHOCTH MUOJ0B (CTaOMIUTPOHBI, 11obl LIIOTTKH, TyHHENbHBIE AUOMABI).
OcHOBHBIE NIPUEMBI KOHCTPYUPOBAHUS U TEXHOJIOIMH U3TOTOBJIEHUS 1M0N0B. CHIIOBBIE AMOABI, UX KJlac-
cudukaius 1 0COOEHHOCTH MTPUMEHEHUSI.

5. bunonsipHblil TpaH3uCTOp. YCTPONCTBO U MPUHIMII ASHCTBHS OUITOIAPHOTO TPAH3UCTOPA, aHA-
JIM3 MPOLECCOB B 0a3e TPaH3UCTOpa — XapaKTep ABUKEHUS HOCUTENIEH, BIUSHHUE 3JIEKTPUUYECKOro MOJIs,
pacnpezeseHue KOHIEHTPAalui HEOCHOBHBIX HOCUTENEH.

6. CooTHollIEHNE MEXAY TOKaMU 3JIEKTPOAOB TPaH3UCTOpa. XapaKTEPUCTUKH TpaH3UCTOpa IMpHU
BKJIIOYEHHUH IO cXeMaM ¢ oOuieil 6a30i u o0muM sMUTTeEpoM. YpaBHeHue D0epca—Moruia 11 cTaTude -
ckux BAX mnaeanu3upoBaHHOTO TpaH3UCTOpa. ManocurHainbHas SKBUBAJEHTHAs CXeMa TPAaH3UCTOpA,
BIIMSIHME TEMIIEPATYPBL, YACTOTHI U Harpy3KH Ha IIapaMeTpbl IKBUBAJIEHTHON CXEMBI.

7. KiroueBoit pesxuM OUIOJISIPHOTO TpaH3UCTOpa. PeXXUM OTCEUKH M HachlllleHUs. AHanuU3 mepe-
XOJHBIX MPOILIECCOB B TPAH3UCTOPE METOAOM 3apsna. KoHcTpynpoBaHue OUMONSPHBIX TPAaH3UCTOPOB U
AJIEMEHThI TEXHOJIOTMHM UX Mpou3BojacTBa. [lapamerpuueckue ocoOEHHOCTH OUMONSPHBIX TPAH3UCTOPOB
Ha 0OJIbIINE MOIIHOCTH.

8. [loneBpie TPaH3UCTOPHI C YIPABISAIOMUM pP—N-IIEPEXOAOM. YCTPONCTBO, MPUHIMUIT IEUCTBUS U
BAX Tpanzucropsl M/III-Tuna ¢ BCTpOEHHBIM ¥ MHAYLMPOBAHHBIM KaHaioM. CXeMbl 3aMelleHus, rapa-
METpPBI U XapaKTEPUCTUKHU IOJIEBBIX TPaH3UCTOpOB. Montasie M/IIITpaH3uCTOPBI, X XapaKTEPUCTUKU U
0COOCHHOCTU PUMEHEHHUS B KIIIOUEBBIX PEKUMAX TEXHUYECKUX YCTPOHCTB.

9. bunonsipHeie TpaH3UCTOPHI ¢ M30KMpoBaHHbIM 3aTBopoM (BTU3). YerpolicTBo M mpuHLUI JeH -
ctBus. Cxema 3amemienus 1 BAX bTU3, sanexrpuueckue u TeMIeparypHble IapaMeTpbl CXEMbI 3aMellle-
Hus, TpeOoBaHMsI K ympaBisiomM curHaigam. OcobenHoctu ucnonb3oBanuss BTU3 B TexHuuyeckux
ycTpoiicTBax 1 obiactu ux 6ezonacHoii pabotel. Ocobennoctu IGBT u cpaBuenue ux ¢ IGCT.

10. OnTORIEKTPOHHBIC TAPBI U0 — JUOJ, TUOA — TpaH3UuCTOp. ONTOIEKTPOHHBIE TPUOOPHI T10-
BBIILICHHOH SPKOCTH — CBETOAM Ibl. CXEMBI BKIIFOUEHUS ONTOICKTPOHHBIX IPUOOPOB.

11. Tupuctopsl. CTpykTypa u ¢puznueckue npoueccel B Tupucropax. BAX tupucropa. Ilepexon-
HbI€ MPOLIECCHl BKJIIOUEHMS M BBIKIIOYEHHUS B HE3amMpaeMbIX (OJHOONEpPAlMOHHBIX) THpHcTOpax. [Ipe-
JIeJIbHbIE U KJIacCU(MKALMOHHBIE TapaMeTPbl TUPUCTOPOB. ACUMMETPUYHO 3alHpaIOLUe U 0OpaTHOIPO-
BOJAIIME TUPUCTOPBI. CUMUCTOPBI, ()OTO- U ONTPOHHBIE TUPUCTOPHI. 3arupaeMsble (IBYXONEpalMOHHbIC)
tupuctopbl. Ocodbennoct IGCT u cpaBuenue ux ¢ IGBT.

12. NaTerpanbHble U THOpUIHBIE MUKPOCXeMbl. CXeMOTEXHUKA U KOHCTPYKLUS, TUIIOBBIE JIOTHYE -
ckue Mukpocxembl. Cepru MUKpOCXeM Ha OUIOJIIPHBIX U MOJIEBBIX TPAH3UCTOPAX.

13. MaruutHble Matepuaisl U cepaedHuku. OOmme cBOMCTBa MarHUTHBIX MatepuanoB. I'ucrepe-
3uc. MarnuTHas npoHunaeMocTh. CONPOTUBIEHHE MAarHUTHOMY IHOTOKY. MarHUTOABIIKYILAs CWiIa U
HaNpsHKEHHOCTh MarHUTHOTO 10J1s1. BEIOOp MarHuTHBIX MaTepuasoB. BiusHue Bo3ynIHoOro 3a3opa B cep-
JIEYHUKE MarHUTOIpoBoaa. AMOp(HOE KelIe30 U CIJIaBbl HA OCHOBE KoOanbra. JIeHTOuHbIE pa3pe3Hble
CEPIEUYHUKH U3 JIEKTPOTEXHUYECKON CTaIu U HUKENEBBIX CIUIaBoB. Pepputsl. [lopomnkoBeie MaTepuabl
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(mopomkoBoe pacnbuieHHOe xkene30 ([1PXK), monepmaniol, mopoikoBeie MaTepHalibl HA OCHOBE CIUIaBa
JKENe3a U HUKEJIS, JKeJIe30aIlOMUHHEBBIN nopomKoBbIi Matepuan (Kool M -H).

14. Ipoccenu. CriakuBarolue ApPOCCEIN U APOCCENN NEPEMEHHOro Toka. OCHOBBI pacuera U
MPOEKTUPOBAHUS IPOCCEIEH.

15. Tpancopmaropsl. MUneansublii Tpanchopmatop. MHAYKTUBHOCTh KOHTYypa HaMarHUYUBAHUS
TpaHcpopmaropa. THAyKTUBHOCTH paccessHusI 0OMOTOK TpaHchopmaTopa. OCHOBHBIE COOTHOIICHUS IS
JIBYXOOMOTOYHOTO TpaHchopmaropa B 001ieM cirydae. MHOrooOMOTOYHbIE TPaHC(HOPMATOPHI.

16. OcHOBHBIE pacyeTHbIE COOTHOLLIEHUS U METO/IMKA pacdeTa U MPOEKTUPOBAHUS CUIIOBBIX TPaHC-
¢dopmatopoB B npeoOpaszoBareisix. BeicokouacToTHbie 3QPeKThl B 00MOTKaxX apoccenieit u Tpanchopma-
TopoB. CkuH-3¢(dekT B nmpoBoaHuke, d3hdext 6auzoctu. Tpanchopmaropsl U Apocceu ¢ MIIOCKUMH 00-
MOTKaMH (HU3KOIPO(UIbHBIE TPaHC(HOPMATOPHI U IPOCCEIIN).

17. Kongencatopsl. KoHeHcaTophl ¢ OOJBIIUM 3apsSoM U SHEPTUEH. AJIFOMUHUEBBIE JICKTPOJIHU-
THYECKHE KOHJeHCcaTOpbl. TaHTanoBble KOHIeHcaTophl. [1eHoYHbIe KOHIEHCATOPBI U UX KiIacCH(UKanus.
Kepamuueckue koHneHcaTopsl. BeiOop KoHIEHCATOPOB AJisi pa0OThHI B CUJIOBBIX MPeo0pa3oBaTeisX.

18. DnekTpo- u paano M3IenHsl CUIOBOM 3JIEKTPOHUKHU. Pe3ucTopsl, MpoBOAa, pa3beMbl, CBETO-
JUOJIHBIE UHANKATOPBI.

19. KomMyTannoHHO-3alUTHAsI anmaparypa CUJIOBOM 3JEKTPOHUKH. ABTOMAaTHUECKHUE BBIKIIIOYA-
tenu. [Ipenoxpanurenu. Beikmrouarenn. HenmnueliHbie pe3ucTopbl (BApUCTOPHI) M Ta30BBIC PA3PSTHUKH.

20. DneKkTpuyecKue UEMH M CUTHANIBL. DIEMEHTHI SJICKTPUUECKHX Ienel (MCTOUHUKH, ToTpeOuTe-
JM ¥ HAKOIMHUTENH 3HEPTUH), UX MapaMeTpbl U XapaKTEPUCTUKU. DIIEKTpUUEcKas cXeMa U CTPYKTYpPHBIN
rpa¢ nenu. MaTpuipl ceueHU U KOHTYPOB, CBSA3b MKy HUMH.

21. KoMMyTaImoHHbIE TPOIECCHI B AJIEKTPUYECKUX HEeMnsiX. [[0CTOssHHbIE U TapMOHUYECKHUE TOKH U
HanpspkeHus. KommnekcHas opma mpeacTaBieHuss TapMOHHUUECKOrO MpoIiecca B DJIEKTPUUECKON LIEIH.
[lepunonnyeckn M3MEHSIONIMECS TOKH M HANPSKEHUs, pa3IOKEHHE CUTHAJla Ha TaPMOHMYECKUE COCTaB-
asrouue. [lapameTpsl U XapakTEpUCTUKH TEPUOAMUYECKOTO TOKA.

22. MoaynupoBaHHBIE CUTHAJIbI U UX JUCKPETHBIC YaCTOTHBIE CIIEKTphl. Henepuonnyueckue Toku u
HanpspkeHus. aterpan @ypbe U HENpepbIBHBIE CIEKTPHI dJIEKTPUUECKUX CUTHAJNOB. IIpeoOpazoBanue
Jlarutaca m omepaTopHbie M300pakeHus cUrHaIOB. [Ipumenenue nporpammuoro makera MathCAD st
aHaJIM3a IEKTPUUYECKUX LIETIEH U CUTHAJIOB.

23. YCTaHOBUBIIMECS U TIEPEXOAHBIE MPOLIECCHI B TUHEUHBIX LENAX. AHAINU3 YCTAHOBUBIIUXCS Pe-
KMMOB B PE3UCTUBHBIX ILIETISX, HCXOJHBIC YPaBHEHHUS, CIOCOOBI UX pelieHHs U IpoBepKu. 3akoHbl Kupx-
roga, 6ananc MouHocTel. ['apMoHnYecKre U MEPUOANYECKHE PEXKUMBI B TMHEWHBIX LIEMSAX C HICTOUHUKA-
MU, TOTPEOUTENAMHI U HAKOMHUTEISIMUA SHEPTUH.

24. PacueTHble CXEMBI ¢ KOMIUIEKCHBIMH MapAMETPAMHU 3JIEMEHTOB. AKTHBHAs, pEaKTUBHAs U IMOJI-
Hasi MOIIHOCTh 3JIEKTPUUYECKOM LIETH, MOIIHOCTh MCKa)KEHUS. 3aKOHBbI KOMMYTAI[MM M HAa4daJIbHbIE YCIIO-
BUS, UCXO/IHbIE anredpandeckue U auddepeHuanbHble ypaBHEHNUs cOocTosiHUS Henu. Kinaccuueckue me-
TOJBI pelieHus: TuddepeHINaIbHbIX YPaBHEHUH (IPUHYKICHHBIH 1 CBOOOIHBIN MPOIECCH B AIEKTPHUE-
ckoii e ). OnepaTOpHBIN METO aHaI3a MPOIECCOB B AIEKTPUUECCKON TIETIH.

25. Unrerpoand dhepeHnanbuble ypaBHEHUSI COCTOSHUS LIEMH U €€ SKBUBAJICHTHAS ONepaTopHas
cxema. Peakiuys 37eKTpUUECKOM 1IeNM Ha BO3MYIIIEHUE B BUJIE CTYIIEHYATOH, UMITYJIbCHOM M MPOU3BOJIb-
HOU (yHKIMHU BpeMeHH. [IpocTpaHCTBO COCTOSIHUN ANIEKTPUYECKOH 1enu, (OpMUPOBAHHE CUCTEM ajre-
Opamdeckux U AuddepeHnnaibHbIX YpaBHEHHH COCTOSHUMN, METO/IbI aHATUTUUECKUX U YHCIICHHBIX pellie-
HUI ypaBHCHUM.

26. MareMatnueckoe MOICIMPOBAHUE DJIEKTPUUECKHUX Ilene. MoaenupoBaHue 3IEKTPUUECKUX
nenei B mporpaMMusbix nmakerax Or Cad, Mat Lab, Workbench, Asimec.

27. OuIbTpyIOIIUE YCTPOUCTBA B JEKTPUUECKUX LETAX. YETHIPEXMOMIOCHUKHU, UX CXEMBbI, ypaB-
HEHMS TPeoOpa30oBaHuUs SHEPTUH. DKBUBAJICHTHASI CXEMa aKTUBHOTO YETHIPEXIIOIIOCHUKA. XapaKTepPUCTH -
YECKHUE MapaMeTphl U YCIOBUS COMIACOBAHMUS NACCUBHOIO YETHIPEXIOIIOCHUKA C NCTOYHUKOM SHEPTUH U
Harpy3Komu.

28. IlocnenoBarenbHblil U napamieabHbldi LC-KOHTYpBI, UX PE30HAHCHBIE U YACTOTHBIE XapaKTe-
puctuku. LC-QuibTphl, UX XapaKTepUCTUUYECKUE MTapaMeTphl B MOJIOCaX MPOIMYCKAaHHS U AeMIT)UPOBAHUS
curHanos. [laccuBubie u aktuBHble RC-QuibTpbl, UX nepeaaroynbie GyHKIMU U YaCTOTHBIE XapaKTepH-
CTHKH.

29. YcranoBUBIIMECS U TIEPEXOTHBIE MTPOIIECCHl B HEMMHEWHBIX Hensix. Henmnueinpie nenu — orpa-
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HUYEHHUE W CTaOMIU3aIMsl TOKA M HANPSDKEHMS, BBIPSMIIEHUE TIEPEMEHHOTO TOKA, aMIUIUTYIHAsT MOIYJIS -
1Sl TaPMOHUYECKOro curHana. Llenu ¢ ympaBiasieMbIMH 3JIEMEHTaAMH — JJIEKTPOHHBIN YCHUIIMTENb, YIIPaB-
JISIEMBIN BBIIPSIMUTENb.

30. AnanuTHueckue, rpaguuecKrue U YUCIEHHbIE METO/bI aHAIN3a IIEPEXOAHBIX MPOLECCOB B Iie-
X C HEJIMHEHHBIMU 3JIEMEHTAMU. YCTOMYMBOCTH PEKHMMA IOCTOSHHOIO TOKAa B HEIMHENMHOW 1enu. Pe-
JIAaKCAallMOHHBIM T'€HEpaTop — JJICKTPUYECKas CXEMa T'€HepaTropa, yCJIOBHUS CYIIECTBOBAHUS YCTOMYHMBOIO
pekuma ero paboTsl.

31. YcioBusi BOBHUKHOBEHUSI TAPMOHMUYECKUX KOJICOAHW B HEIMHEWHOW IemH. | apMOHUYECKUit
TeHepaTop — IEKTPUUECKasi CXeMa I'eHepaTopa, YpaBHEHUS COCTOSHUS U (ha30BbIil MOPTPET.

14.1.8. MeTonnyeckue peKoMeH AU
Jucnunnuna "CunoBasi 3JIEKTpOHUKA' SBISETCS OCHOBOM IO MOATOTOBKE ACIHMPAHTA 10 HAIPaB-
nennio 13.06.01 DnekTpo- U TEIUIOTEXHUKA, MPoduis (HaydHas CeralIbHOCTh) CHUIOBast NIEKTPOHUKA.
Ona o0ecrnieunBaeT KOMIETEHIIMU, HEOOXOAUMBbIE AJISl YCIEUTHOW CAaud KaHAWJATCKOro MHHHMyMa I10
Hay4yHOU crermanbHOCTH 05.09.12 - cuoBasi 3JIeKTPOHUKA, B COOTBETCTBUM C HOMEHKJIATYpPOU Crieluab-
HOCTEH HayYHBIX PAOOTHUKOB, YTBEPKACHHOU NpukazoM Munoopraayku Poccuun Ne59 ot 25.02.2009 .

JlcuuIuinHa COCTOMUT B BBIMOJIHEHUH OJAHOTO MHIMBUAYAJIbHOIO 33JaHUs, [IOCTPOEHHOIO B COOT-
BETCTBHM C TEMAaTHKOH pa3pabaTsiBaeMOl HayYHO-KBAIM(UKAIIMOHHON padoToil (nucceprammeit). Eciu
TeMa AUCCEPTALMIOHHON paboThl HE MOKET OBbITh MO KAKOM-TO MPUUYMHE MUCIOJIb30BaHA B KAYeCTBE MHIM -
BUAYaJILHOTO 3a/IaHUs, TO TeMa BbIOMpAeTCs U3 CIHMCKa BapuaHTOB, puBeaeHHBIX B DOC pabouyeii mpo-
rpamMMbl WM (GOPMYIUPYETCsI PYKOBOIUTEIIEM.

BrimonHsembie mpakTudeckue paboThl CIIy)KaT 3TallaMH BBITIOJTHEHUS! WHAWBUYAIBHOTO 3a/1aHus,
OHHU BMECTE C JICKIIMOHHBIM MaTe€pHajoM U CaMOIOATOTOBKOW CIIyXaT LIeJIbI0 IOMOYb aCIUPAHTY MOArO-
TOBHUTBHCS K OTBETaM Ha BOMpPOCHI IIporpaMMbl KaHIMAATCKOrO MHHAMYMa IO HAYYHOH CHEIHATbHOCTH
05.09.12 - cunoBas 3JIE€KTPOHHUKA.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C HapymeHuIMHU
ciyxa

C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K METO/IaMH
anmnapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHbIE [IpenmymiecTBEHHO IpOBEpPKaA
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0O0THI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT MPOBEPKU

14.3. Meroauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaAM JJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPETyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:
- B IeyaTHou (opme;
- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- METOJIOM YTECHUS aCCUCTCHTOM 3a/IaHuUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIC BONPOCHL. )i TaKMX 00YYarOIIUXCS MPEIyCMaTPUBACTCS TOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl 1 MHBAJIMJIOB 10 JUCUHUIUIMHE MPEIyCMaTPUBACT MpeIoCTaBiIeHue HHpopMaluy B popMax, aaarTH -
POBAaHHLIX K OIrpaHUYCHUAM HUX 300POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/II

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpME IJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 30J0POBbA U UHBAJIM0B IIPOILC-
Jlypa OIICHUBAHUSI PE3yJIbTaTOB 00yUYCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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