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1 Hesn 1 3a5a4u M3y4YeHHUS JUCHMIIHHbBI

Lenu oucyunaunsl. 11enpio MUCHUTITMHBI SBISETCS W3Y4YEHUE TMPUHITUIIOB U
METOJIOB NOCTPOEHUSI JTMHAMHYECKUX MOJENIE YCTPOMCTB MpeoOpa3oBaTeIbHON
AIIEKTPOHUKHM U1l IPUMEHEHHUS IIPU MIOCTPOEHNH, aHAIU3€ U CUHTE3€ aBTOMATHYE-
CKHMX CHCTEM, B COCTaB KOTOPBIX BXOJAT YCTPONCTBA MPOMBIIUIEHHON 3JIEKTPOHHU-
KU, OBJIaICHHE HEOOXOJUMBIM JIJIsl ’TOTO MAaTEMAaTUYECKUM alapaToM.

3adayu uzyuenus oucyuniuHvl. B Pe3ysbTaTe U3YUYEHUS NUCIMIUIUHBI CTY-
JIEHT JIOJDKEH 3HAaTh METOJbI OMMCAaHUS MPOILIECCOB MpeoOpa3oBaHus AETEPMHUHHU-
POBAHHBIX U CIIyYalHBIX CUTHAJIOB B YCTPOMCTBAX IMPOMBIIUIEHHOW 3JIEKTPOHUKH,
MaTeMaTHYeCKUN armapar, HeOOXOIUMBIM ISl pelIeHHUs 3a7a4 YCTOWYUBOCTH U
KA4eCcTBa PETYJMPOBAHHUs, a4 TAKKE METOJbl CHHTE3a TAKMX CHCTEM C IIOMOIIBIO
COBPEMEHHBIX UH(OPMAIIMOHHBIX TEXHOJIOTUH.

Jlucyunauna nanpaenena Ha gpopmuposanue

npodeccuonanbubix komereHiui (I1K-4, [TK-5) BeimyckHuKa.



2 Mecro nucuumiannsl B crpykrype OIIOITI BO

JIOTUKO-CTPYKTYPHBIM aHANU3 MUCHMIUIMHBI — JUCUUIUIMHA BXOAHUT 4YacThb
BJIOKA 1, dopmupyemyto yqyacTHUKaMu 00pa30BaTeIbHBIX OTHOIIEHUIT OCHOBHOM
npodeccroHanbHOil 00pa30BaTEIbHON MPOrpaMMbl MOATOTOBKM MAarucTpOB IO
Harnpasiiennto 11.04.04 DnekTpoHHKa W HAHORJIEKTPOHUKA (Marucrepckas Mpo-
rpamma «I[IpombliiieHHas 2IEKTPOHUKAY ).

JucrumuinHa peanusyeTcst Kageapoil 2IeKTPOHUKH U paarno(PU3UKH.

OcHoBbiBaeTcst Ha 0aze nucruiuinH: «CoBpeMeHHas 3JeMeHTHas 0a3a mpo-
MBIIUICHHOW 3JIEKTpOHUKN», «IIpoekTupoBaHME MHUKPOIPOLIECCOPHBIX CHUCTEM,
«[IpoexTupoBanue u nporpammupoBanne nudpossix ycrpoiicts Ha [IJIUCy, «Ak-
TyaJlbHbIE€ TPOOIEMbI COBPEMEHHOM 3JIEKTPOHUKI.

B cBoro ouepenp, aucuuiuimHa «MMmynbCHO-MOAYISIUOHHBIE CHCTEMbI»
SIBIIIETCSI OCHOBOM JUII  TIPOXOXJCHHUS TIPOU3BOJCTBEHHBIX TPAKTUK (HAYYHO-
UCCIIe/IOBATENBLCKAs padoTa, MpeIAUITIOMHAs MPaKTHKA), ISl OATOTOBKH K MPOLEIY-
pe 3anmtsl U 3aumThl BKP, B mpodeccronanbHol nesiTenbHOCTH.

JucrumuinHa crnocoOCTByeT YriTyOJIeHHOW MOJATOTOBKE K PEHICHUIO CIEIU-
QJIBbHBIX MPAKTUYECKUX MPOPECCUOHANBHBIX 337a4 U (HOPMHPOBAHUIO HEOOXOIU-
MBIX KOMIETEHIUH, HEOOXOAUMBIX MPHU MPOCKTUPOBAHUHN UCTOUHUKOB AIIEKTPOIIH-
TaHUS.

OO6mast TpPyI0EMKOCTh OCBOEHUS TUCIUILIMHBI COCTABISET 4 3aU4ETHBIX €IH-
Hull, 144 ax.u. [Iporpammoii AMCUMITIUHBI TPETYCMOTPEHBI ISl OYHON (POpPMBI
00yueHUs JeKIUOHHBIEC (24 4.), mpakThueckue (24 4.) 3aHATUS U CaMOCTOSITEIbHAS
pabota cryaenra (96 4.).

Jlnst o4HO-3a04HON (POpMBI OOYUEHHS] MPOTPAMMOUN AUCHUILIMHBI TPEy-
CMOTpEHBI JICKIIMOHHBIE (8 aK.d.), mpakThuueckue (8 ak.4.) 3aHSATUS U CaAMOCTOS-
TenbHas pabota cryaenTa (128 ak.4.).

Jl1st 3a0uHOM (hopMBbI OOYUYEHHUS TPOrpaMMON TUCIUIUIMHBI TPEAYCMOTPEHbI
JEKIIMOHHBIC (4 aK.4.), MpakTHYecKue (4 ak.d.) 3aHATHS U CaMOCTOSTENIbHAs pado-
Ta crygeHTa (136 ak.u.).

JucuurminHa uzydaercs B 3 ceMmecTpe Jiisi Bcex popm o0ydeHusl.

dopma NMPOMEKYTOUHOU aTTECTALMU — DK3aMEH.
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3 IlepevyeHb pe3yJbTaTOB O0y4YeHHS MO JUCHUIUINHE, COOTHECEHHbIX €
IJIAHUPYeMbIMHU pe3yjbTaTtamu ocsoenunsi OIIOITI BO

[Ipouecc nzyuenus aucuuiuinabl «IIpoekTupoBaHUE YNPABISIOMIUX CUCTEM
CUJIOBOM JJIEKTPOHUKW» HANpaBJICeH HA (OPMUPOBAHUE KOMIIETEHIIUH, MPECTaB-

JIEHHOM B Tabmnuie 1.

Tab6muna 1 —Kommerenuuu, o0s13aTebHBIE K OCBOSHUIO

yCTpoiicTBa, NpuOOpPHl U
CUCTEMBbI  BJIEKTPOHHOM
TCXHUKH C YUCTOM 3aJlaH-
HBIX TpeOOBaHWH C WC-
[10JIb30BAHUEM COBPEMEH-
HBIX SI3bIKOB MPOTPaMMHU-

poBaHus, cpcacTrBaMu
MaTeMaTU4YCCKOro u MMH-
TallMOHHOI'O MOZACIINPO-

BaHUs, CUCTEM aBTOMAaTH-
3UpPOBAHHOIO IPOEKTHPO-
BaHUs

Conepxanue Kon Kon v HanmeHoBaHMe HHIUKATOpa
KOMITIETEHITNH KOMIIETEHIINH JOCTHKEHUS] KOMITETEHIIUU
Cnocoben OIIPEEIATh I1K-4 IIK-4.1. 3HaeT cxeMbl U YCTPONCTBA U3AEIUI MUK-
LEeNIH, OCYUIECTBIATH IIO- pO- U HAHOAJIEKTPOHHUKHU Pa3IMYHOTO (QYyHKLHO-
CTAHOBKY 3aJlay MPOEKTH- HaJbHOTO Ha3HAYEHUS
pOBaHUS AJIEKTPOHHBIX [IK-4.2. VYmeer mnoAroTaBiuBaTh TEXHUYECKHE
npubopOB, CXEM u 3aJlaHus Ha BBIMIOJIHEHUE TIPOSKTHBIX padoT
YCTPOMCTB  Pa3IM4YHOrO [1K-4.3. Bnageer HaBbIKaMH pa3pabOTKH apXUTEK-
(GYHKITMOHATTLHOTO TYpbl U3I€TUH MUKPO- U HAHORJIEKTPOHUKHU
Ha3Ha4YeHUsI, MOATrOTaBIIH-
BaTb TEXHUYECKHE 3a/a-
HUSl Ha BBINOJIHEHUE TPO-
eKTHBIX padoT
CriocoGeH MpoeKTUPOBATh [1K-5 [IK-5.1. 3Haer meToasl pacyeTa, IPOESKTUPOBAHUS,

KOHCTPYUPOBaHUS W MOJICPHH3AINH, TPUOOPOB U
ycrpoiictB anektponuku. IIK-5.2. Vmeer ocy-
IIECTBIIATh BbIOOp Hanbojiee ONTHMAaIbHBIX HpU-
KJIAQIHBIX TPOTPAMMHBIX IaKETOB Ui pPEIIeHUs
COOTBETCTBYIOIIUX 3aJa4 HAay4YHOU 00Opa3oBaTelb-
HOU EATEIbHOCTH

I1IK-5.3. Brnazneer coBpeMEHHBIMU IPOTPaMMHBIMU
cpenctBamu (CAD) MonenupoBaHusi, ONTUMAIBHO-
ro TPOEKTUPOBAHUS U KOHCTPYHPOBAHHS CXEM U
YCTPOMCTB AJNEKTPOHUKU Pa3IMYHOr0 (HYyHKIHO-
HATBHOTO HA3HAYCHHUS

I1K-5.4. Bnaneetr nndopmainueld 0 TEHICHIUSIX H
MEPCIIEKTHBAX PAa3BUTHUSI COBPEMEHHBIX M HHCTPY-
MEHTAJIBHBIX CPEJICTB VIS PEIICHUS MPAKTUUYECKUX
U oOIeHaydHbIX 3adad B obmactu mpodeccuo-
HAJILHOU JIEITEIbHOCTHU




4 O0L6éM 1 BUABI 3AHATHH MO JUCHUILINHE

OO6mas TpyA0EMKOCTh YUEOHON JAMCLUILUIMHBI COCTABISAET 4 3aU€THBIX €lu-
HuIbI, 144 ak.4.

CamoctostenspHas padota cryjaeHTta (CPC) Bkitodaer npopabOTKy MaTepu-
aJIOB JIEKIMH, MOATOTOBKY K NPAKTUYECKUM 3aHSATHUSAM, BBINOJIHEHUE WHIUBUIY-
aJIbHOTO 3aJ]aHMsl, TEKYLIEMY KOHTPOJIIO0, CAMOCTOATEIbHOE N3YUEHUE MaTepuaa 1
HOJITOTOBKY K 9K3aMEHY.

[Ipu opraHu3anuu BHEAyJIUTOPHON CAMOCTOSTENBHOM PabOTHI MO JaHHOU
JTUCIHUIUTMHE UCTIONB3YIOTCA (OPMBI U pacnpeaeneHue 6romkera Bpemenu Ha CPC
I O9HOM (OpMBI 00YUEHHS B COOTBETCTBUU C TAOIHIICH 2.

Ta6nuna 2 — Pacnpenenenue 0rompxera BpeMenu Ha CPC

Ak.4. 1o
. Bceero
Bun yuebHo# paboThl ceMecTpam

aK.d. 3
AynutopHas paboTa, B TOM YHUCIIE: 48 48
Jlexuuu (JI) 24 24
[Tpaktrueckue 3ansatus (113) 24 24
JlaGopatopusie padotsl (JIP) - -
Kypcoast paboTa/KypcoBO#l MPOEKT - -
CamocrogrenbHas padora ctyaeHToB (CPC), B ToMm uucine: 96 96
I[ToaroroBka K JEKIIUAM 6 6
[ToaroToBka K J1abOpaTopHBIM paboTam - -
[ToaroToBKa K MPaKTUYECKUM 3aHATHUSIM / CEMHUHApaM 9 9

BrinonnHeHne KypcoBor paboThI / MPOEKTa - -

PacuetHo-Tpaduueckas padora (PI'P) -

Pedepar (nHauBHIyaIbHOE 32/TaHKE) 12 12

Jomaninee 3ananue(MHANBUIYJIBHOE 33/1aHHE) - -

IToaroToBKa K KOHTPOJIBHOM paboTe -

IToaroToBka K KOJJIOKBUYMY 6 6
AHanuTHueckuil H”HQOPMaIMOHHBINA TOUCK 10 10
Pabora B 6ubanoTEKE 15 15
[TonroTroBKa K 9K3aMeHY 36 36
[TpomexxyTouHas aTTecTalus — SK3aMeH 2(2) 32 (2)

O01mas TpyA0eMKOCTh JUCIUTIITNHBI

aK.u. 144 144

3.€. 4 4




5 Conep:kanme IMCHUIIAHBI

C uenblo OCBOCHMSI KOMIIETEHIIMM, TPUBEACHHBIX B 1.3 IUCHUILIMHA pa30u-
Ta HA TEMBI:

—T1ema 1 (BBenenue. OCOOEHHOCTH CONPSIKEHUS CUIIOBOM M MH(POPMALIUOH-
HOU 3JIEKTPOHUKH, TEPMHUHBI U ONIPEACIICHUSL. );

—1ema 2 (O01mme cBOWCTBa UMITYJILCHBIX CUCTEM yIIPABIICHHUS. );

—T1ema 3 (UMmmynbcHass MOAyJsiiusg B MpeoOpa3oBaTeNix IEePEeMEHHO-
ro/TIOCTOSIHHOTO TOKA. );

— tema 4 (IHupoTHO-UMITYJIbCHASI MOJYJISILIUS U €€ CBOMCTBA).

—1ema 5 (AMIIUTY IHO-UMITyJIbCHAst Moy ianus (AVIM) u ee cBoiicTBa)

— teMa 6 (MHoro3oHHast uMiyabcHast moayJssinus (MMM).)

—T1eMma 7 (Cucrema ummyiabcHO-(hazoBoro ynpasienus (CUDY))

—T1ema 8 (CucteMsl ynpaBlIeHHs] pE30HAaHCHBIMU ITpeoOpa30oBaTEIsIMN)

—T1ema 9 (Pa3HoBUIHOCTH M OCOOCHHOCTH NMPUMEHEHHs CHelUaTIn3upOBaH-
HBIX UHTErPAJbHBIX IpaiiBEPOB U KOHTPOJLJIEPOB. )

—TeMma 10 (ObGecnieueHre 3anIuThl W TMOBBIIICHUE YHEPTreTHUECKON Addek-
TUBHOCTH IIpeoOpazoBaTeieii.)

Buzapl 3aHATHNA 10 IUCHUIUIMHE M pACIpE/IeNICHUE ayJUTOPHBIX YacOB IS
OYHOM, OYHO-3a09HOM U 3204HOM (POpMBI IpUBEEHBI B Tabaumax 3, 4, 5 cOOTBET-
CTBEHHO.



Tabnuna 3 — Bunabl 3aHATHIA 110 AUCIUIUIMHE U pacpeie]iCHUue ay/IMTOPHBIX YacoB (ouHas (hopma oOydeHwHsl)

HanmvenoBanue
Tema
Ne TEMBI N Tpynoemkocts| TeMsbl mpaktude- |TpyaoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATUI . 71a00paTOPHBIX
n/t (pa3nena) B aK.4. CKHX 3aHSITHI B aK.u. . B aK.4.
3aHATUI
JCIUTLIMHBI
Beenenue. Oco- | OcHOBHBIE THITHI IpeoOpa3zoBaTeNiei deK-
OCHHOCTH CO- TPUIECKOMN SHEPTHUH.
npsokeHus cuiio- | Knaccudukanus, Ha3HaueHHne U XapakTepu- Pa3pabotka
Boi U uH(popMa- | ctuku cucreMam yrpasieHus (CY). Cucre- CTPYKTYPHBIX
1 | nuoHHOM 371€K- MblI Jjorndeckoro ynpasienus (CJIY), oc- 2 CXEM UMITYJIbCHO- 2 - -
TPOHUKH, Tep- HOBHbIE (DYHKIIMOHAJILHBIE AJIEMEHTHI. ¢dazoBoro ympas-
MUHBI 1 onipesie- | TpeGoBanusi, npenbssiseMbie k CY. JEHUS
JICHHUSL.
Cucrema um- Knaccudukanms u CTpyKTypHBIC CXEMBI
IIyJIbCHO- CHU®Y. OnHOoKaHaIbHBIE U MHOIOKAHAJIb- Pa3pabotka
dazoBoro HbI€, CHHXPOHHBIE Y aCUHXPOHHbIE, 3aMKHY- (GyHKIIMOHATb-
yIpaBJIEHUs ThI€ U PA30MKHYTBIE CUCTEMBI YIIPABICHHUS. HBIX Y IPUHIIU-
2 | (CHODY) Onementsl CUDY. YerpoiicTBa CHHXpOHH- 2 MAAJTBHBIX CXEM 2 - -
3ammu, (ha30CABUTAOIINE YCTPOUCTBA, pac- CVY nns onHo-
MIpeIeUTeNN UMITYJIbCOB, YCUIIUTEIHN MOIII- (ba3HbIX BBIIPS-
HOCTH MHUTENEN
O6ume cBoiictBa | [loHsATHE CHCTEMBI C UMITYJILCHON MOYJISA-
HUMITYJIbCHBIX uueit. upopmairioHHbie BO3MOXHOCTH
Pacuer anemen-
CUCTEM YIIPaB- HMITYJIbCHBIX CUCTEM.
TOB CHCTEM
JICHHUSL. I'paduueckoe npeacraBneHne 3aeKTpUye-
3 . 2 yIOpaBiIeHUs AJs 2 - -
CKHX CUTHQJIOB. AMIUINTYIHO-YaCTOTHBIN 1
o . 0J1HO(a3HBIX BBI-
(ha30-4aCTOTHBIN CIEKTPbI EPUOTUUECKOM o
npsiMUTENEH
MIOCJIEI0BATEIBLHOCTU IPSMOYTOJIBHBIX UM-
yJIbCOB.
4 NmMnynbscHas PazHOBHIHOCTH MMITYJIBCHOM MOYJISLIAH. > N3zyuenne ¢hyHK- )
MOJIYJISIIMS B QDyHKIMOHATIbHAS CXEMa peaTu3aliu IHPOT- [[UOHATIbHBIX U




HaunmenoBanue

Tema
Ne TEMBI N Tpynoemkocts| Temsl npaktude- |TpyaoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATHI . 71a00paTOPHBIX
n/m (paznena) B aK.4. CKHUX 3aHSATHI B aK.4. . B aK.d.
3aHATUI
JMCLMILIIMHBI
npeoOpazoBare- | HO-uMmmysbcHoU Moaysisiiun (LLIMM) u ee MPUHLIUIUATIBHBIX
JSIX IEPEMEHHO- | CBOMCTBA. cxem CVY s
ro/mocrogauoro | PYHKIMOHAIIBHAS CXeMa peai3alliy 4acToT- Tpex(a3HbIX BbI-
TOKA. Ho-uMITyJbcHast Moayssiiws (UMIM) u ee cBoii- MIPSIMUTENEH.
crBa. [IpoxokaeHe CurHaaoB ¢ UIMITYJIbCHOM
MOAYJIsIUEN yepe3 (UIbTPYIOIIUE EH.
[InupoTHO- TunoBele CTPYKTYypHBIE CXEMBI U Y3JIbI CH- N3yuenne nmpun-
HMITYyJIbCHAs ctem ympasinenus ¢ [IIMM B npeoGpa3zoBa- LUANHUATBHBIX
5 | MOAyIALMA M Ee | TENAX NEPEMEHHOTO /TIOCTOSTHHOTO TOKa ) CXEM LIUPOTHO- )
CBOICTBa MMITYJIbCHBIX
npeodpasoBare-
nen (ILTNIT)
AMIIIUTYJHO- AMITIUTY JTHO-UMITYJIbCHAsT MO JIALIUS
’ N3zyuenne ¢hyHK-
UMITYJIbCHAs u ee cBoiicTBa. PazHoBuaHoctu AVIM. o
LIMOHAIILHOU CXe-
6 | MomyJALMS VYy4diienue CnekTpaibHOro CoCcTaBa 2 2
MBI PEBEPCUBHBIX
(AIM) n ee HanpspkeHus ¢ AVIM.
. NII
CBOMCTBa
MHoro3oHnHas OcHosHzble pazHoBUIHOCTH MUM. CBOIi- N3zydenue (pyHK-
MMITYJIbCHAs CTBa MHOT'O30HHOM MMITYJIbCHOM MOJYJISI- LMOHAIBHBIX 1
- | MoRyIALHA 1. OCOOEHHOCTH CIEKTPAIIbHOTO COCTaBa ) NPUHLMITHAAIBHBIX )
(MUM). cur"asioB ¢ MUM. cxem CVY myist um-
MyJILCHBIX TPe00-
pazoBarenen
Cucremsl Oco0eHHOCTH YTIPABIICHUS PE30HAHCHBIMU N3zyuenue (yHk-
ynpaBieHus pe- | npeodpazoparensiMu. OCHOBHBIE CIIOCOOBI LIMOHAJIbHBIX U
g | 30HAHCHBIMHU yIIpaBJICHHUs Pe30HAHCHBIMU MpeoOpa3oBare- ) IPUHLUANINAATBHBIX )
npeoOpazoBare- | JisiMu: 4yactoTHas Moaysiitus (UM) cxem CY st
JIIMU ¢azoBas mogyssius (PM) PE30HAHCHBIX
TJIOTHOCTHO-MMITYJIbcHAst MoyJisitiust (ITHIM) HWHBEPTOPOB
9 PasnoBugHoctu | Ilonkareropuu xontposuiepoB AC-DC u 6 N3zyuenue (pyHk- 6

1 0COOEHHOCTH

DC-DC npeobpazoBareneit

OUOHAJIBHBIX U




HaunmenoBanue

Tema
Ne TEMBI N Tpynoemkocts| Temsl npaktude- |TpyaoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATHI . 71a00paTOPHBIX
n/m (paznena) B aK.4. CKHUX 3aHSATHI B aK.4. . B aK.d.
3aHATUI
JMCLMILIIMHBI
[IPUMEHECHUS Kontpomrep IHUM-FF (¢ ¢puxcupoBannas NPUHLUIINATIBHBIX
CHEelHaIU3UpPO- | YacToTa) CXEM HMHTErpalb-
BAHHBIX UHTE- KonTpomnnep nonymocra ¢ LLC Harpy3koi HBIX KOHTPOJLIE-
IpaJIbHBIX JIpaii- | (pe30HaHCHBIE) pOB:
BEpPOB U KOH- KonTpomnep IIMM-QR (kBa3zupe3onanc- [IT1M -koHTpOII-
TPOJUIEPOB. HbIE) nep; PFC- koH-
Muxkpocxembr PFC-(koppekTopoB ko3 du- TPOJIIIEP; KOH-
LIUEHTA MOIIHOCTH) TPOJUIEP MOIYMO-

crac LLC

HArpy3Kou
Obecnieuenue TokoBast 3amuTa, METOABI U CXEMHBIE pe-
3aIUTHI U T10- LICHHS] TOKOBOM 3alLIUTHI.

N N3yuenne nmpun-
BBIIIIEHUE 3HEp- | 3aluTa OT NepeHanpsKeHUH, OCHOBHbBIE
o LUITHAJIBHBIX
10 | retuyeckoii 3¢- | crmocoOBI. 2 2
. CXEM 3allUTHBIX
(EeKTUBHOCTH CriocoObI MOBBIIIICHUST YJHEPTETHUECKON I(- CTDONCTE
npeoOpa3oBare- | (PEKTHBHOCTU M KAUYECTBEHHBIX IOKa3aTesel yerp
Jen . BBIXOJHOM 3JIEKTPO3HEpruu ycrpoicts CO
Bcero ayiutopHsIX 4acoB 24 24 -




Tabnuna 4 — Bunapl 3aHATHIA 110 AUCIUIUIMHE U paclpeie]ieHue ay IUTOPHBIX 4acoB (0UYHO-3a09Hast popMa 00ydeHUS)

HanmvenoBanue
Tema
Ne TEMBI N Tpynoemkocts| TeMsbl paktude- |TpynoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATHI . 71ab0paTOPHBIX
n/t (pa3nena) B aK.4. CKHX 3aHSITHI B aK.u. . B aK.4.
3aHATUI
JCHUILIMHBI
Beenenue. Oco- | OcHOBHBIE THITHI peoOpa3zoBaTeNei deK-
OCHHOCTH CO- TPUYECKOMN SHEPTHUU.
npsokeHus cwiio- | Knaccudukanus, Ha3HaueHHne U XapakTepu- Pa3pabotka
Boi M uH(popMa- | ctuku cucreMam yrpasieHus (CY). Cucre- CTPYKTYPHBIX
1 | nuoHHOM 371€K- MblI Jjorndeckoro ynpasienus (CJIY), oc- 1 CXEM UMITYJIbCHO- 0,25 - -
TPOHUKH, Tep- HOBHbIE (DYHKIIMOHAJILHBIE AJIEMEHTHI. ¢dazoBoro ympas-
MUHBI 1 onipesie- | TpeGoBanus, npenbssiseMsie k CY. JeHUS
JICHHUSL.
Cucrema um- Knaccudukanms u CTpyKTypHBIE CXEMBI
IIyJIbCHO- CHU®Y. OnHoKaHaIbHBIE U MHOIOKAHAJIb- Pa3pabotka
¢dazoBoro HbIE€, CHHXPOHHBIE 1 aCUHXPOHHbIE, 3aMKHY- (byHKIIMOHATb-
yIpaBJIEeHUs ThI€ U PA30MKHYTBIE CUCTEMBI YIIPABIICHUS. HBIX U MIPUHIH-
2 | (CHODY) Onementel CUDY. YerpoiicTBa CHHXpOHH- 1 MAAJTBHBIX CXEM 0,25 - -
3ammu, (ha30CABUTAOIINE YCTPOUCTBA, pac- CVY st onHO-
MpeIeTUTENN UMITYJIbCOB, YCUIIUTEIHN MOIII- (a3HbIX BHIIPS-
HOCTH MHUTENEN
O6ume cBoiictBa | [loHsATHE CHCTEMBI C UMITYJILCHON MOYJISA-
HUMITYJICHBIX uueit. upopmarrioHHble BO3MOXHOCTH
Pacuer anemen-
CUCTEM YIIPaB- HMITYJIbCHBIX CUCTEM.
TOB CHCTEM
JICHHUSL. I'paduueckoe npeacraBaeHne 3aeKTpUye-
3 . 1 yIOpaBiIeHUs AJs 0,25 - -
CKHX CUTHQJIOB. AMIUINTYIHO-4YaCTOTHBIN 1
o . 0/1HO(a3HBIX BbI-
(ha30-4aCTOTHBIN CIEKTPbI IEPUOTUUECKOM .
npsiMUTENEH
IIOCJIEI0BATEIBLHOCTU IPSMOYTOJIBHBIX UM-
yJIbCOB.
4 NMnynbscHas Pa3HOBHIHOCTH MMITYJIBCHOM MOYJISLIAH. 0.5 N3zyuenue (pyHk- 025
MOJYJISIIUS B DYHKIMOHAJILHAS CXEMa pealn3aliy IIUPOT- ’ UOHAJIbHBIX U ’

01



HaunmenoBanue

Tema
Ne TEMBI N Tpynoemkocts| Temsl npaktude- |TpyaoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATHI . 71a00paTOPHBIX
n/m (paznena) B aK.4. CKHUX 3aHSATHI B aK.4. . B aK.d.
3aHATUI
JMCLMILIIMHBI
npeoOpazoBare- | HO-uMmmysbcHoU Moaysisiiun (LLIMM) u ee MPUHLIUIUATIBHBIX
JSIX IEPEMEHHO- | CBOMCTBA. cxem CVY s
ro/mocrogauoro | PYHKIMOHAIIBHAS CXeMa peai3alliy 4acToT- Tpex(a3HbIX BbI-
TOKA. Ho-uMITyJbcHast Moayssiiws (UMIM) u ee cBoii- MIPSIMUTENEH.
crBa. [IpoxokaeHe CurHaaoB ¢ UIMITYJIbCHOM
MOAYJIsIUEN yepe3 (UIbTPYIOIIUE EH.
[InupoTHO- TunoBele CTPYKTYypHBIE CXEMBI U Y3JIbI CH- N3yuenne npun-
HMITYyJIbCHAs ctem ympasinenus ¢ [IIMM B npeoGpa3zoBa- LUANHUATBHBIX
5 | MOAyIALMA M Ee | TENAX NEPEMEHHOTO /TIOCTOSTHHOTO TOKa 0.5 CXEM LIUPOTHO- 0.5
CBONCTBa ’ MMITYJIbCHBIX ’
npeoOpasoBare-
nen (IITNIT)
AMIIIUTYJHO- AMITIUTY JTHO-UMITYJIbCHAsT MO JIALIUS
’ N3zyuenne ¢hyHK-
UMITYJIbCHAs u ee cBoiicTBa. PazHoBuaHoctu AVIM. o
LIMOHAIILHOU CXe-
6 | MomyALMS VYy4diienue CnekTpaibHOro CoCcTaBa 0,5 0,5
MBI PEBEPCUBHBIX
(AIM) n ee HanpspkeHus ¢ AVIM.
. [NII
CBOMCTBa
MHoro3oHnHas OcHosHzble pazHoBUIHOCTH MUM. CBOIi- N3yuenue GpyHK-
MMITYJIbCHAs CTBa MHOT'O30HHOM MMITYJIbCHOM MOJYJISI- LIMOHAIBHBIX U
MOYJIALINS 1. OCOOEHHOCTH CIEKTPAIIbHOTO COCTaBa NPUHLUITHAAIBHBIX
7 0,5 0,5
(MUM). cur"asioB ¢ MUM. cxeMm CVY nyist um-
MyJIBCHBIX TPe00-
pazoBarenen
Cucremsl Oco0eHHOCTH YTIPABIICHUS PE30HAHCHBIMU N3zyuenue (yHk-
ynpaBieHus pe- | npeodpazoparensiMu. OCHOBHBIE CIIOCOOBI LIMOHAJIbHBIX U
g | 30HAHCHBIMHU yIIpaBJICHHUs Pe30HAHCHBIMU MpeoOpa3oBare- 0.5 IPUHLUANINAATBHBIX 0.5
npeoOpazoBare- | JisiMu: 4yactoTHas Moaysiitus (UM) ’ cxem CY st ’
JIIMU ¢azoBas mogyssius (PM) PE30HAHCHBIX
TJIOTHOCTHO-MMITYJIbcHAst MoyJisitiust (ITHIM) HWHBEPTOPOB
9 PasnoBugHoctu | Ilonkareropuu xontposuiepoB AC-DC u ) N3zyuenue (pyHk- 0.5
3

1 0COOEHHOCTH

DC-DC npeobpazoBareneit

OUOHAJIBHBIX U

11



HaunmenoBanue

Tema
Ne TEMBI N Tpynoemkocts| Temsl npaktude- |TpyaoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATHI . 71a00paTOPHBIX
n/m (paznena) B aK.4. CKHUX 3aHSATHI B aK.4. . B aK.d.
3aHATUI
JMCLMILIIMHBI
[IPUMEHECHUS Kontpomrep IHUM-FF (¢ ¢puxcupoBannas NPUHLUIINATIBHBIX
CHEelHaIU3UpPO- | YacToTa) CXEM HMHTErpalb-
BAHHBIX UHTE- KonTpomnnep nonymocra ¢ LLC Harpy3koi HBIX KOHTPOJLIE-
IpaJIbHBIX JIpaii- | (pe30HaHCHBIE) pOB:
BEpPOB U KOH- KonTpomnep IIMM-QR (kBa3zupe3onanc- [IT1M -koHTpOII-
TPOJUIEPOB. HbIE) nep; PFC- koH-
Muxkpocxembr PFC-(koppekTopoB ko3 du- TPOJIIIEP; KOH-
LIUEHTA MOIIHOCTH) TPOJUIEP MOIYMO-

crac LLC

HArpy3Kou
Obecnieuenue TokoBast 3amuTa, METOABI U CXEMHBIE pe-
3aIUTHI U T10- LICHHS] TOKOBOM 3alLIUTHI.

N N3yuenne nmpun-
BBIIIIEHUE 3HEp- | 3aluTa OT NepeHanpsKeHUH, OCHOBHbBIE
o LUITHAJIBHBIX
10 | retuyeckoii 3¢- | crmocoOBI. 0,5 0,5
. CXEM 3allUTHBIX
(EeKTUBHOCTH CriocoObI MOBBIIIICHUST YJHEPTETHUECKON I(- CTDONCTE
npeoOpa3oBare- | (PEKTHBHOCTU M KAUYECTBEHHBIX IOKa3aTesel yerp
Jen . BBIXOJHOM 3JIEKTPO3HEpruu ycrpoicts CO
Bcero aynutopHbIX 4acoB 8 8 -

4!



Tabnuna 5 — Busl 3aHATHI IO TUCIUTIIIMHE U paclpeiesieHne ayAUTOPHBIX 4acoB (3a0uHast hopma oOydeHus )

HanmvenoBanue Tema
No TEMBI . Tpynoemkocts| Tembl mpaktrue- |TpymoeMKocTh TpynoeMKocTh
CopneprkaHue JEKIMOHHBIX 3aHATUI . 11abopaTOPHBIX
n/m (paznena) B aK.4. CKUX 3aHATHH B aK.4. . B aK.d.
3aHSATHIA
JUCHUTUIMHBI
Beeaenue. Oco- | OCHOBHBIEC THUITBI TTPeOOpa3oBaTeeH dIIeK-
OEHHOCTH CO- TPUYECKON SHEPTUH. PaspaGorka
npsbkeHus cuino- | Knaccudukanus, Ha3HaueHHUE U XapaKTepu- p
. CTPYKTYPHBIX
BO 1 uH(opma- | ctuku cucremam ynpasinenus (CY). Cucre-
1 . 0,25 CXEM HUMITYJIbCHO- 0,25 - -
IIUOHHOM 3JIEK- MbI Jioruaeckoro ynpasienus (CJIY), oc- (ba30BOro ynpas
TPOHUKH, TEP- HOBHBIC (DYHKIIMOHAILHBIC YJIEMEHTHI. [ yrip
MUHBI ¥ onipefie- | TpebGoBanus, mpeabsBisiembie kK CY.
JICHUSL.
Cucrema um- Knaccudukanms u CTpyKTypHBIE CXEMBI Paspaborka
MyJIbCHO- CUDY. OnnokaHalbHbIE 1 MHOTOKAHAJIb- b IfKHHOHaHB
¢dazoBoro HbIE, CHHXPOHHBIE U ACHHXPOHHBIE, 3aMKHY- y
TpaBJCHUS ThI€ U PA30MKHYTbIE CUCTEMBI YIIPABIICHUS HBIX H TPHHII-
2 | YIP p y . yrp ) 0,25 MMUAJIBHBIX CXEM 0,25 - -
(CUDY) Onementel CUDY. YerpoiicTBa CHHXpOHH- CY st 01O
3ammu, (ha30CABUTAOIINE YCTPOUCTBA, pac- (ba3HBIX BHIIPA
MPEACIIUTENN UMITYJIBCOB, YCUIUTEIN MOLI- vTene p
HOCTH
O6mue coiicta | [loHsTHE CUCTEMBI C UMITYILCHON MOJTYJISI-
HMMITYJIbCHBIX nueil. MTapopmannoHHbie BO3MOXHOCTH PacueT IeMeH
CHCTEM yIpaB- VMITYJIbCHBIX CHCTEM.
JeHUs I'padmyeckoe npeacraBaeHUE dICKTPUUE TOB chcTeM
3 ' P p pHAC 0,5 yIpaBieHUs AJis 0,25 - -
CKHMX CUTHQJIOB. AMIUTUTYAHO-4aCTOTHBIN U
. . 0JTHO(a3HBIX BbI-
(ha30-4aCTOTHBIN CIIEKTPHI IEPUOTUNICCKOM .
npsIMUATENEN
MIOCJIEI0BATEIbHOCTH IPSIMOYTOJIBHBIX M-
yJIbCOB.
NmnynbcHas Pa3HoBUAHOCTH UMITYJIBCHOM MOYJISALIVY. Uzyuenne GpyHK-
4 | MmomysIIIUS B @YHKIMOHAJIbHAS CXEMA PeaTn3aliy IHPOT- 0,5 [MUOHAJIBLHEIX U 0,5 - -
npeoOpasoBare- | Ho-uMmnysabcHoW Moaysrsiiun (ILIM) u ee NPUHIANHATIBHBIX

¢l



HaunmenoBanue

Tema
Ne TEMBI N Tpynoemkocts| Temsl npaktude- |TpyaoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATHI . 71a00paTOPHBIX
n/m (paznena) B aK.4. CKUX 3aHATHH B aK.4. . B aK.d.
3aHATUI
JMCLMILIIMHBI
JISIX TIEPEMEHHO- | CBOMCTBA. cxem CVY s
ro/mocrosgaaoro | PYHKIMOHAIBHAS CXEMa pealM3aliy 4acTOT- TpexQa3HbIX BbI-
TOKA. Ho-uMIysbcHast Moyt (HMM) u ee cBoii- IIPSIMUTENEH.
crBa. [ [poxokaeHne CUrHaIoB ¢ UIMITYJIBCHOM
MOAYJISIIUEH Yepe3 QUIBTPYIOIUE IIETH.
[IupotHO- THUIIOBBIE CTPYKTYPHBIE CXEMBI U Y3JIBI CH- N3yuenue npuH-
HMITYJIbCHAs ctem ynpasiienus ¢ [1IMM B npeoOpa3zoBa- LANHUAIBHBIX
5 | MOZYJALHUA M €€ | TEJAX MEPEMEHHOrO /TIOCTOSITHHOTO TOKa 0.5 CXEM LIMPOTHO- 0.5
CBONCTBA ’ MMITYJIbCHBIX ’
npeoOpas3oBare-
neit (LIIAIT)
AMIIIUTYHO- AMIUIUTYJHO-UMITYJIbCHAS] MO IALIUS
‘ Uzyuenne pyHK-
HMMITYJIbCHAs U ee cBocTBa. Paznosugnoctu AUM. o
LIMOHAJILHOM CXe-
6 | MonynALUA VYydimeHue CrieKTpaabHOro COCTaBa 0,5 0,5
MBI PEBEPCUBHBIX
(AUM) u ee HanpspkeHus ¢ AUM.
. LIAIT
CBOICTBa
MHoro3oHHast OcHoBHble pazHoBuaHOCTH MUM. CBO¥I- Nzyuenne GpyHk-
UMITyJIbCHAs CTBA MHOI'O30HHOM MMITYJIbCHOM MOy JIsI- LIMOHAIBHBIX U
- | MoRyIALHA 1. OCOOEHHOCTH CIEKTPAIBHOTO COCTaBa 0.5 NPUHLIUITHAAIBHBIX 0.5
(MUM). curganos ¢ MHMM. i cxeMm CVY g um- ’
MyJICHBIX TTPE00-
pasoBarenei
CucreMbl OcoOeHHOCTH yTpaBIICHHS Pe30HAHCHBIMU Nzyuenune pyHK-
ynpaBieHus pe- | npeodpazoBarensiMu. OCHOBHBIE CIIOCOObI LIMOHAJIbHBIX U
g | 30HAHCHBIMHU YIIPaBJIEHHs] pE30HAaHCHBIMU IIpeoOpa3oBare- 0.5 IIPUHLAIIAATIBHBIX 0.5
npeoOpaszoBare- | JIIMH: 9acTOTHAst MOIyJsiiust (UM) ’ cxem CY st ’
JISIMHA (hazoBas moaysiust (OPM) PE30HaHCHBIX
TUIOTHOCTHO-UMITYJIbcHast Moy isiuust (ITIM) MHBEPTOPOB
PaznoBuanoctn | Ilonkareropun kouTposuiepoB AC-DC u Nzyuenue pyHk-
9 | mocobennoctun | DC-DC mpeoGpa3zoBareneit 0,5 [IUOHATTLHBIX U 0,5

MMPUMCHCHU S

Kontpomep HIMM-FF (¢ dbukcupoBanHas

MPUHIUITHAJIBHBIX

14!



HaunmenoBanue

Tema
Ne TEMBI N Tpynoemkocts| Temsl npaktude- |TpyaoemMkocTb TpynoeMKOCTb
ConepxaHue JIEKIMOHHBIX 3aHATHI . 71a00paTOPHBIX
n/m (paznena) B aK.4. CKHUX 3aHSATHI B aK.4. . B aK.d.
3aHATUI
JMCLMILIIMHBI
CHEeIUAIU3UPO- | YacToTa) CXEM HHTerpab-
BaHHBIX UHTE- KonTpomnep nonymocra ¢ LLC Harpyskoi HBIX KOHTPOJLJIE-
rpajbHBIX Jpail- | (pe30HaHCHBIE) pOB:
BEPOB U KOH- KonTpomnep ILIMM-QR (kBa3zupe3onanc- [IT1M -koHTpOI-
TPOJIIIEPOB. HEBIC) nep; PFC- kon-
Muxkpocxembl PFC-(koppekTropoB ko3¢ du- TpOJUIEP; KOH-
LIUEHTA MOITHOCTH) TPOJIIEP MOTYMO-
crac LLC
Harpy3Kou
Obecnieuenue TokoBas 3amuTa, METOABI U CXEMHBIE pe-
3aIUTHI U T0- LIEHHSI TOKOBOM 3alllUTHI.
. N3yueHue npun-
BBIIICHUE DHEP- | 3aluTa OT IepEeHaNpPsKEHNH, OCHOBHBIE
o LUITHAJIBHBIX
10 | rerndeckoii 3¢- | CrIOCOOBI. 0,5 0,25
. CXEM 3alllUTHBIX
(EeKTUBHOCTH CriocoObl MOBBILIEHUS YHEPTETHUECKON A(- CTDONCTE
npeoOpa3oBare- | (GEKTHBHOCTH M KAUYECTBEHHBIX ITOKa3aTeNeH yerp
JIeu . BBIXOJIHOM 3JIEKTpO3HEprun ycrpoucts CO
Bcero aynuropHbix yacoB 4 4 -

Gl
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6 (I)OH)I OICHOYHBIX CPEACTB AJIA MPOBEACHUA TCKYHIET0 KOHTPOJIA YCIIEBa-
€MOCTH 1 HpOMe)KyTOqHOﬁ aTrreCrTallmi 110 uToraM OCBOCHUA JUCHUIIIMHBI

6.1 Kputepuu oueHMBaHUA

B cootrBerctBuu ¢ IlonoxkeHrnem o KpeAUTHO-MOAYJIBHOM CHUCTEME OpraHu-
3alUu 00pa3oBaTeILHOTO npoiecca OI'bOY BO «onl'TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred modul.pdf)

IPY OTICHUBAHUN C(POPMUPOBAHHOCTH KOMITETCHIIMNA TI0 JUCIUIUIMHE UCTIONB3YEeT-
ca 100-0ayutpHad mkasna.

[lepeyenp KOMIMETEHIMI MO AUCHUILUIMHE U CIIOCOOBI OLIEHUBAHMS 3HAHUIM
pUBEAECHBI B TAOIHIIE 5.

Ta6nuna 5— [lepeueHb KOMIIETEHIIUHN O AUCIUIIIIMHE U CIIOCOOBI OLICHUBAHUS

3HaHUU
Konx u HauMeHoBaHue Crioco6
O11eHOYHOE CPECTBO
KOMIIETEHIIUA OLICHUBAHUS
KoMIIJIEKT KOHTPOIUPVIOIINX
MK-4, IK-5 DK3aMeH POJIMPYIOIL
MaTepHAIOB [T SK3aMeHa

Bcero no tekymieit pabote B ceMecTpe CTyJIeHT MokeT Habpath 100 6aios,
B TOM YHCJIE:

— TECTOBBIN KOHTPOJIb WJIM YCTHBIM ONPOC HAa KOJIOKBUYMaX (2 KOJJIOKBUY-
Mma) — Bcero 40 6anios;

— 3a BBINOJIHEHNUE UHAMBHUIYAJILHOTO 3a7aHus — Bcero 60 0asios.

DK3aMeH MPOCTABJISAETCS aBTOMATHYECKH, €CJIM CTYJEHT HaOpasl B TEUEHHH
cemecTpa He MeHee 60 0aJIOB U OTUHUTAJICA 32 KaXKIYI0 KOHTPOJIbHYIO TOUKY. Mu-
HUMAaJIbHOE KOJIMYECTBO OAJIJIOB MO KaXIOMY M3 BHUJIOB TEKylIeH pabOThl COCTaB-
nset 60% OT MaKCUMaJIbHOTO.

DK3aMeH 10 JUCLMILIMHE TPOBOJUTCS MO pe3ybTaTaM pabOThl B CEMECTpE.
B ciyuae ecnu monyueHHas B ceMecTpe cymma 0ajuloB HE yCTpauBaeT CTYACHTA,
BO BpEMs 3K3aMEHa CTYACHT UMEET IIPaBO MOBBICUTH UTOTOBYIO OLICHKY. DK3aMEH
10 JUCUUIUIMHE IPOBOAMUTCA B (DOPME YCTHOrO 3K3aMeHa M0 BOIpOCaMm, MPEICTaB-
JIEHHBIM HWXXE, TU00 B PE3YJIbTATE TECTUPOBAHUSI.

[ITxaya oueHUBaHUs 3HAHUM IIPU IIPOBEIACHUU IPOMEKYTOUYHOU aTTECTAaluU
npuBe/ieHa B TabuIle 6.
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Taomauua 6 —IlIkama orleHUBaHU 3HAHUNA

CymmMa 06asioB 3a Bce BUJBI yUeOHOM . ,
OreHka 1o HaIMOHAIBHOM HIKaJe 3a4€T/9K3aMeH
JCSITEIIbHOCTH
0-59 He 3auTeHo/Hey10BIE€TBOPUTEIHHO
60-73 3a4TeHO0/yIOBIETBOPUTEIHHO
74-89 3auTeH0/X0poIIo
90-100 3a4TeHO/OTIIMYHO

6.2 lomamnee 3aganue
B xadecTBe nomaniHero 3ajiaHus CTYACHTHI U3y4arOT MaTepralibl KOHCIIEKTa
JICKIUH.

6.3 Tembl nuis pedpeparoB (mpe3eHTalMid) — MHAUBUAYAJbHOE 3aIaHHE

1. B cooTBEeTCTBHMHU C BapHUaHTOM 3aJIaHHS BBITIOHUTH AaHATUTHYECKHA 0030p IO
TemMaM 1 opopMuTh B BUJIE pedepara.

Tewma 1. O6miue cBoiicTBa UMITYJILCHBIX CUCTEM

1. UmnynibcHast MOy JISIIIUS.

2. VneanbHble U pealibHbIE TAPAMETPbl UMITYJIbCOB.

3. OCHOBHBIE OTIIMYUTEIbHbBIE XapAKTEPUCTUKHU MMOTYPOBOJHUKOBBIX HC-
TOYHUKOB MUTAHUS.

4. OCHOBHBIE KPUTEPUU OIIEHKH KauyeCTBa CUTHAJIOB C UMITYJIbCHON MOAYJIsI-
LUEH.

Tema 2. HlupotHo-umnyisbcHass monysauus (LUIMM). AMmuTtynHo-
uMIyJabcHast moayJisiuus (AUM)

1. Metonp! peanuzauuu 1 pazHosuanoctu [IIMM, ee cBoiicTBa.

2. UnTerpanbublie xapakrepuctuku HINM.

3. CnekrpanbHble xapakrepuctuku [HIM.

4. Metobl peanuzanuu u pazHoBugHoctTd AVIM, ee cBoiicTBa.

Tema 3. OcoOeHHOCTH yHpaBlieHUs] PE30HAHCHBIMU ITpeoOpa3zoBaTeIsIMU
1. YactoTHas moaysiius (UM)

2. ®azoBas moaynsuus (OM)

3. [ImoTHOCTHO-UMITYIbCHASA MOYJIsIUs ([TMM)

Tema 4. MHOro30HHas uMityiabcHas moayisiuus (MUM).

1. Metonp! peanu3anuu U pasHoBuaHoctn MUM.

2. OCHOBHBIE XapaKTEPUCTUKU BOCIIPOU3BEACHHUS CUTHAJIOB B CUCTEMAX C
MHUM.

3. [IpoxokIeHre CUTHAJIOB ¢ UMITYJIbCHOM MOAYJIsIMe yepe3 GUibTpyro-
IIUE LEIN.
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Tabnuna 7 — BapuaHnTel HHAMBUIYAIBLHOTO 3aaHUs

Tema 4.

Tema 3.

Tema 2.

Tema 1.

Ne i/

10

11

12
13
14
15
16
17
18
19
20
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6.4 OneHOYHBIE CPEACTBA JJIA CAMOCTOATEIbHON Pa00ThI M TEKYLIET 0
KOHTPOJISl yCIIeBAeMOCTH
[Ipumepsl TECTOBBIX 3aIaHUI K KOJJTOKBUYMAaM:

BapuanmNol

Ne
/o

Bomnpoc

Bapuants! oTBeTa

NmnynbCHBIA MOZYJISITOP MpE.I-
CTaBJIsIET

1.3neKTprYecKoil SHEPIUM 1J1s1 TEHEPaTOPOB, XapaKTepU-
3yeMBli ITPOLIECCAMH HAKOILIEHHS SHEPTUU B TEUCHHUE Tay-
3bI MEX/1y UMITyJIbCaMU 1 (POPMUPOBAHUEM Ha Harpy3Ke
OTHOCHUTENILHO KOPOTKOT'O MMITYJIbCA OOJIBIIION MOIITHOCTH
2. DIIEKTPUYECKOW SHEPTUU JUIsl IBUTATEIIEH, XapaKTepu3y-
€MBbIH [polieccaMy HAKOIUICHHSI SHEPTHU MEXKIY UMITY b~
caMu 1 (popMHPOBaHHEM Ha HAarpy3Kke

3.TEII0BOM 3HEPTUU ISl ABUTATENEH, XapaKTepU3yeMblil
MIPOLIECCAaMH HAKOIUIEHHSI SHEPITMH MEKIAY UMITYJIbCaMU U
(hopMHpOBaHHEM Ha Harpy3Ke KOPOTKOTO UMITYJIbCa

4.HeT BEpHOIO BapyuaHTa OTBETA

Kaxkne reneparopsl MOTyT BbI-

1 .KJIIUCTPOHHBIE,
2.71aMIIOBbIE€ Y TUPOTPOHHBIE

2 CTYIIaTh B KAYECTBE HArPy3KH
UMITYJIbCHBIX MOJIyJIATOPOB 3.MarHeTPOHHBIC
4.Bce BBINICNEPEYUCICHHOE
1. B yCKOpUTENSIX 3apsKEHHBIX YaCTHLL, TEPMOSAEPHBIX
I'te MoryT NpUMeEHSTHCS YCTaHOBKAX, paJUOJIOKALUAX
3 MOIIHBIE UMITYJILCHBIE MOAY- | 2. Ul CTEpUIIN3ALUHU U TOMOTrpadun
JIATOPBI 3. B ycTaHOBKaX (PM3UKH BBICOKUX SHEPTHI
4. Bce BBIIIENIEPEUNUCTICHHOE
VYkaxure IMnynbcHy0 MOLI- . 10°... 1088 Br
4 HOCTb CBEPXMOIIHOT'O UM- 2. 60J3me 10 6BT
ITyJIBCHOTO MOJYJIATOpa 3. 107 106 Br
4. 6onee 10° Bt
1. mo IIUTENBPHOCTU UMITYJIbCA
[To kakuM mapameTpam Kjiac- | 2. 10 UMIYJIbCHON MOIIHOCTU ¥ HAIIPSKEHUIO
5 CUQUUUPYIOT UMITYJIbCHbIE 3. o HeCTaOMILHOCTH UMITYJILCHOTO HAMPSKCHUS U
MOZYJIATOPBI? HEPaBHOMEPHOCTHU BEPILIMHBI HMITYJIbCA
4. Bce BBIIIENIEPEUNCICHHOE
1. MOIIHBIN, CBEPXMOIIHBIN
[To nurenpHOCTH UMITYJIBCA 2. HAHOCEKYHIHbI!, MUKPOCEKYH/IHbIM, MUJUIMCEKYHIHBIN
6 pasaeNdioT CAEAYIOUME TUIIBI | 3. HU3KOBOJIBTHBIM, BBICOKOBOJIBTHBIN, CBEPXBBICOKO-
HII BOJIBTHBIN
4. MUKpPOCEKYH/IHbIM, HAHOCEKYHIHbIH, MMKOCEKYHTHBII
1. nMITySIBCHOE HANPSDKEHUE HA HArpy3Ke, UMITYJIbCHBII
TOK Harpy3Ku, JJIUTEITbHOCTh UMITYJIbCa
7 YT0 OTHOCUTCS K OCHOBHBIM 2. IOJISIPHOCTB BBIXOAHOTO HANPSDKEHUS, 4aCTOTa IIOBTO-
napamerpam UM pEeHMS UIMITYJIBCOB
3. k03(h(UIMEHT MOJIE3HOTO JEHUCTBUS, TabapuThl, Macca
4. Bce BBILIETIEPEUUCICHHOE
o criocoBam GopMHUpoBaHus 1. M ¢ NOonHbIM ¥ YaCTUYHBIM Pa3psiioM HAKOIUTEIIS SHEPIUN
2. M ¢ noJHbIM 1 HETIONHBIM pa3psiZIoM HAKOUTEIS SHEPIUX
8 HMITYJIbCOB MOJYJIATOPHI JiE-

JSITCSl HA TPYIIIBL:

3. IM ¢ NONHBIM ¥ YaCTUYHBIM 3apsiIOM HAKOIATEIS SHEPIUH
4. M ¢ no/HbIM 1 HETIOJIHBIM 3apsi/IOM HaKOIUTEIs SHEPIUH




20

Kakoii Tunm uMIyabCHOTO mpe-
oOpa3oBaTesnsi H300paXKeH Ha
cXeme:

1. monwmxkaromiero UITTTH-1
(Step-down  Buck Converter)
2. noseimaroiiero UITTH-2

n300pakeH Ha PUCYHKE . . .

. MOCTOBOTO MHBEPTOpPa HAIIPSKEHUS

VD
9 vr e
e, \/ - l (Step-up Boost Converter)
L
c ||r 3. unBeptupytomero UIIMH-3
T ( Inverting Buck—Boost Converter)
1. mepen nay30ii MeX Ty UIMITyJIbcaMu ¥ POPMHUPOBAHUEM
Ha Harpy3Ke OTHOCUTEIBHO KOPOTKOTO UMITyJIbca 00Tb-
IIOM MOIIHOCTH
2. mocre nay30i MeXx1y UMITyJIbcaMy U (popMupoBaHUEM
10 [Ipouiecc HaKOMIIEHUSI PHEPTUM | HA Harpy3Ke OTHOCUTEIILHO KOPOTKOTO UM-
B MOJYJISITOpax MPOUCXOIUT IyJ1bCca OOJIBIION MOIITHOCTH
3. B TeUeHHE May3bl MEXy HMITyJIbcaMi U (hOPMHUPOBAHH-
€M Ha Harpy3Ke OTHOCUTEIILHO KOPOTKOI'O
HMITyJIbca OOJIBIION MOIIHOCTH
4. HeroCpeICTBEHHO BO BpeMsi ()OPMHUPOBAHMS UMITYJIbCa
Ha pucyHnke nzo0OpaxkeHa cxema
S G Lz 1. a) ummynscHoro npeodpaszosarens Kyka (Cuk—
Converter)
11 v 2. uMiynbcHoOTo npeobpazoBatens SEPIC (Single -
s 3L1 &S0 ZC [] R Ended Primary Inductance Converter)
3. UMIyJIbCHBIN TipeoOpa3zoBaTens Zeta - Converter
1. yckopuTenu 3apsyKeHHbIX YaCTHIL
12 OO6nacTu NpUMEHEHUs! MOILIHBIX | 2. TEPMOSAEPHBIE YCTAHOBKU
UMITYJIbCHBIX MOIYJISITOPOB 3. paguooKamus
4. Bce BBIIIETIEPEUHUCICHHOE
Kakoit u3 npuBeneHHbIX apa- | 1. ATUTETBHOCTh UMITYJIbCA - T
13 METPOB HE 2. BXOIHOU TOK - IB
OTHOCHUTCS K UMITYJIbCHOMY 3. HepaBHOMEPHOCTb BEpIIMHBI UMITyJibca - U B
MOAYJIATOPY 4. HecTaOMIILHOCTh UMITYJIbCHOTO HanpsikeHust — dU H
1. HAaHOCEKYHAHBIH
Knaccudukanus uMmmysnbCHbIX .
2. MUKpPOCEKYHTHBIN
14 | MOAYASATOPOB IO AJIUTEILHOCTH o
3. MIWUIMCEKYHIHBIN
UMITyJIbCa
4. Bce BBIIIETIEPEUHCICHHOE
1. HICTOUHUK MUTaHUS, 3apSAHOE YCTPONUCTBO, HAKOIH-
TEJb SHEPTrUU, KOMMYTATOp, Harpy3Ka
2. UCTOYHUK MUTAHUS, HAKOIIUTEIb SHEPTHH, KOMMYTa-
15 OcHOBHBIE OJIOKH B CTPYKTYp- oD, HAMDY3Ka
HOi1 cxeme IM p, Harpy .
3. UICTOUYHUK IUTaHUS, 3apsAIHOE YCTPOUCTBO, KOMMY-
TaTOp, Harpy3Ka
4. UICTOYHUK IIUTAHUS, Harpy3Ka
N . 1. DnexTpuyecKoi SHeprun
MourHbIi UMITYJTECHBIN MOJTY- .
. 2. MarautHoO# 3Heprun
16 | naTop mpencTaBiseT coOoit .
3. DAEKTPOMArHUTHON SHEPTUH
HUCTOYHUK ... .
4. ConHeuHOH 2Heprun
1. MOCTOBOIO P€30HAHCHOT'O UHBEPTOPA HAIPSIKEHUS
17 Kakoii Tun npeoGpazoBatens 2. MOCTOBOI'O UHBEPTOPA TOKA
3
4

. KaCKaJIHOTO MMITYJICHOTO MpeoOpazoBaTes
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o
VD1 Z Rvp3
L‘_,‘ Co = 1
VD42 KVD?
. i
B nmMnynbcHbIX MoaynsiTopax ¢ | 1. TUpUCTOpPHI
|g | TOMHBIM Pasps/IOM HAKOMATEA 2. TPaH3UCTOPbI
SHEeprur HauboJjee YacTo uc- 3. Auosl
MOJIB3YIOTCS 4. pe3uctopsl
1. yBenuueHus cKoca 1 MyJibCalusl Ha BEPUIMHE M-
nmyJibca
19 Koppekrupyromue nienu uc- 2. yMEHBIIEHUS CKOCA U MyJIbCallMs Ha BEPILIUHE M-
MOJIB3YIOTCS JJIs1 nmyJibca
3.yMEHBIIEHUS BXOJHOTO HAIIPSKEHUSI UMITYJIbCa
4. yBeMueHMs BXOJTHOTO COITPOTHBIICHUS
1. mocnenoBaTeabHO ¢ HAKOMUTEIbHBIM KOHJEHCATO-
Kak BKiItoyaercs KOppekTupy- | pom
20 | romas au- 2. mapajuieNibHO ¢ HAKOMUTEIbHBIM KOHACHCATOPOM
HUS TIEPBOT0O MOPsIIKA 3. IOCIEe0BATENBHO ¢ MHYKTUBHOCTbBIO
4. mapaJijieNIbHO C UHAYKTUBHOCTBIO
BapuanmNo2
Ne
Bomnpoc BapuanTs! oTBeTa
n/n
1. Hu3KOBOJIBTHBIHM
| Kaxkoro tuna UM He cymiectBy- | 2. BICOKOBOIBTHBIN
er? 3. CBepXHHU3KOBOJIbTHBIN
4. CBepXBbICOKOBOJIbTHBIN
Kako# tun umIysibCHOro npe-
o06pazoBaternst n300paXxxeH Ha 1. monwmxkaromtero UITH-1
cxeme: (Step-down  Buck Converter)
) L vD 2. nnoseitarontero UITITH-2
E, (Step-up Boost Converter)
vT c R | 3. uaBeptupytouiero UITTH-3
T ( Inverting Buck—Boost Converter)
1. MuHuManbHOE HanpsKEHUE Ha Harpy3Ke B TEUEHUE
paboueil yacTu UMIyJbca, T1e 0OecrneunBaeTcs 3aJaH-
Hasi HEPaBHOMEPHOCTb.
2. CpenHee HampspbKeHHE Ha Harpys3Kke B TedeHue pado-
3 NMnynecHOE HanpsKEHUE — 4eil yaCcTH UMITyJbCa, I7ie 00ecreurBaeTcs 3a1aHHas
370... HEPaBHOMEPHOCTb.
3. MakcuManbHOE HanpsKEHUE Ha Harpy3Ke B TEUEHHE
paboueil yacTu UMIyJbca, T1e 0OecrneunBaeTcs 3aJaH-
Hasi HEPaBHOMEPHOCTb.
4. HanpsixeHue, KOTopoe UAET UMITYJIbCaMU
1. IIpaBble u eBBIC
2. CUHXpPOHHBIE U ACUHXPOHHBIE
Ha xakue nBe Oosbliye rpymnmnsl . . .
4 nensites UM o criocoGam 3. C aKTUBHOM U PEaKTUBHOW HArpy3KOi
4. C noJHBIM M YACTUYHBIM Pa3psIOM HaAKOMUTEIS
(opMHPOBaHUS UMITYJIECOB?
SHEPrUMu
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1.8Us
5 Kak o6o3nauvaercst umnyibscHoe | 2. UH
HanpspKeHue? 3. AUB
4. AUn
B 3aBucumocty oT Ha3HaYEHUS
MOJYJISTOPA U CPEIHEN MOLI-
AyIBITOpa 1 CPed "L kg
HOCTH OCHOBHBIM
. 2. Ilotpebsiemast U3 c€TH MUKOBAsi MOIIHOCTh
6 MOKa3aTeJIeM YCTPOMCTB 3a-
3. Macca u rabaputsl
PAIKY EMKOCTHBIX HaKOIHUTeE-
. 4. Bce BbIIIeNIEpEUNCICHHBIC BAPHAHTHI
JIel SPHEPTUU MOKET
ObITb. ..
1. OTHOLIEHUE PHEPTUHU, OTIABAEMOM HArpy3Ke MOJY-
JSTOpA, KO BCEH SHEPTHH, MOTPEOIIEMON OT HCTOUYHUKA
MUTaHUS.
2. [TpousBeaeHne SHEPrur, OTAABAEMOUN Harpy3Ke Mo-
TyJSITOpa, U BCEH SHEPTUH MOTPeOIsIeMOil OT UCTOYHH-
Ka MUTaHUs.
7 KIIJI — aTo0... N N
3. OTHoIIEeHUE BCell SHEepruu, NoTpedIsieMoil oT uc-
TOYHUKA MUTAHUS, K SHEPTUH, OTJaBAEMOM Harpy3Kke
MOZYJIATOPA.
4. Pa3HOCTH M@Ky BCEHl SHEpTUeH, MOTPeOIIeMOii OT
HWCTOYHHUKA [TUTAHUSA, U SHEPTUEN, OTAABAEMOUN HArpy3-
K€ MOAYJISITOpA.
1. CTaOuIbHOCTBIO TOKA EMKOCTHOTO HAKOTTHTEIS
Uewm ompenensieTcsi CTaOMIb- 2. CTaOMIBHOCTHIO CXEMATHYECKOTO PEIICHUS
8 HOCTB BBIXOJHOTO HanpspkeHUst | 3. CTaOUIIbHOCTBIO HANIPSDKEHHS 3apsiia EMKOCTHOTO
HMITYJIbCHOTO MOZYJIsiTOpa? HaKOIMUTEIS
4. CTaOWIbHOCTBIO HANIPSDKEHHUS HA BXOJEC
Brxurouenue koppektupyromeid | 1. EAMHULIBI MUKPOCEKYH]T U MEHee
9 WJI npennoyturensHee npu 2. EnvHuIbl MUKPOCEKYH U O0jiee
JUTUTEIHLHOCTH UMITYJIbCa, CO- 3. EauHuIIbl HAHOCEKYH/T U MEHee
CTaBJISIIOIIECH. . . 4. EnvHuibl HAHOCEKYH B 0oJiee
Ha prcyHKe HHKe TIpeCTaBITe- 1. Cxema IM ¢ koMMyTaTopoMm sl CHSITHUS U30bITOY-
Ha HOTO 3aps/a
K1 K2 2. Cxema UM ¢ KOMMyTaTOpOM, IIYHTHUPYIOIINM 3a-
R N
10 ~ /H—=—" — PSTHBIN IpOCCEITb
4 G | Hazpymma| | 3- Cxema cTabunusanuu ¢ J03UPOBAHHOM 3apsIKOM
e T T 4. Cucrema crabminsanmu UM ¢ quomHo-
TUPUCTOPHBIM KJIIOYOM B YCTPOUCTBE 3apSAKU
1. Cxema xackagaoro M ¢ umnynscHBIM TpaHchop-
Kaxkas 13 nepeuncieHHbIX cXeM
MaTopOM
HE MOXET OBITh peaJin30BaHa
2. Cxema kackagnoro IM 6e3 uMIyJIbCHOTO TpaHC-
11 | u3-3a MaJIOCTH BOJTHOBOTO CO-
¢dbopmatopa
MIPOTUBJICHUS IPU ONITUMAJTb-
3. Cxema marnerponHoro UM
HOM HanpspkeHuu 3apsaa MJI?
4. Bce BbllIenepeyrcIcHHbIC CXEMbI
1. a) ummynscHoro npeodpaszoarenst Kyka (Cuk—
Ha pucynke nzobpaxena cxema Converter)
12 pucy p 2. mMITyJibcHOTO TipeodpazoBatenss SEPIC (Single -

Ended Primary Inductance Converter)
3. UMITYJIbCHBIN NTpeoOpaszoBarens Zeta - Converter
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B cxeme ueTbipexkackagHOro 1. I[loneBble TPaH3UCTOPHI
|3 | TPAH3HCTOPHOTO MOTyNIATOpA 2. bunonsipHbie TPAaH3UCTOPHI
1enecoo0pa3Ho 3. Ucnonp30BaHKe TPAH3UCTOPOB HEIEIECO00pa3HO
HCIOJIb30BATh. . . 4. Tupucropbl
Kaxkue nmpubopsl B rpynmoBoM
COCZMHEHUH MOTYT OBITh HC- 1. TonpKO pe3ucTOpbl
|4 | TO7TE30BAHBI IS YBETHICHHS 2. Pe3uctopsl, KOHIEHCATOPBI, JIAMIIbI
TpeOyeMoi MOIIHOCTH WK UM- | 3. TOJIBKO pe3ucTophbl U KOHIEHCATOPHI
MyJIbCHOTO HanpsikeHust B UM- | 4. TOJIbKO pe3ucTopbl U JaMIIbl
MyJIbCHBIX MOJIYJIATOPax?
Kackagnpie UMITyJIbCHBIE MO- 1.06paTHO MPOMOPIIMOHATIFHO YUCTY KACKaI0B
|5 | AYIMITOPBI XapaKTepU3yIOTCs 2.1IpssMO MpONOPLMOHAIBHO YHCITY KacKaJ0B
YBEJIMYEHUEM BBIXOTHOTO 3.He 3aBucut ot yncia KackajoB
HaIpsDKEHUS. . . 4.C yBenm4eHHEM HaNpsDKEHUS 3apsiia KOHIEHCATOPOB
1. Mo IIUTETHFHOCTH UMITYJIbCA
2. 110 UMITYJIbCHOM MOIIHOCTH U HANPSKEHUIO
[TapameTtps! knaccupukanuu
16 3. M0 HECTAOMIBHOCTH UMITYJILCHOTO HANPSDKCHUS U
HMITYJIbCHBIX MOJ1YJISTOPOB
HEPAaBHOMEPHOCTH BEPIIMHBI UMITYJIbCA
4. BCe BBIIICIEPEYUCICHHOE
B umnynbcHbIX MoynsiTopax ¢ | 1. THpUCTOpBI
|7 | TOMHBIM Pasps/IOM HAKOMATENA 2. TPaH3UCTOPHI
SHEepruu HauboJsee 4acTo uc- 3. auozsl
MOJIB3YIOTCS 4. pe3ucTopel
Kakoit Tun npeoGpazoBatens
U300paKeH Ha PUCYHKE . . .
+id L 1. MOCTOBOTO PE30HAHCHOTO UHBEPTOPA HAMPSKEHHS
2
. MOCTOBOTO HHBEPTOpa TOKA
18 ny G i OCTOBOTO epTopa To
v o[ 3. MOCTOBOTO MHBEPTOpPA HAIIPSKEHUS
! | ] 4. KacKaJHOTO UMITYJIbCHOTO IIpeoOpa3oBaTeis
vy = P i
e
1. yckopuTenu 3apsiyKeHHbBIX YaCTHII
19 OO6nacTu NpUMEHEHUs! MOILIHBIX | 2. TEPMOSAEPHBIE YCTAHOBKU
HMITYJIbCHBIX MOJIYJISTOPOB 3. paauonoKanus
4. Bce BBIIIETIEPEUHCICHHOE
. 1. ATUTETLHOCTh UMITYJIbCA - T
Kakoii u3 npuBeieHHBIX Mapa- 9
2. BXOJITHOU TOK - IB
20 | METpOB HE OTHOCUTCS K UM-
3. HEPaBHOMEPHOCTH BEPIIMHBI UMITyJIbca - OU B
MyJIbCHOMY MOJYJIATOPY
4. HecTaOMIILHOCTh UMITYJIbCHOTO HanpsikeHust — dU H
BapuantNe3
Ne
i Bomnpoc Bapuants! oTBeTa
Kak BenéT ce0st MOIIHOCTD, 1. YMmeHrbaercst
1 paccerBaeMasi aHOZIOM JIaMIIbl, | 2. YBEIUYHBACTCS
pu paboTe TeTpojia B HEL0- 3. He usmensercs
HaIpsHKEHHOM peKUMe? 4. CTaHOBUTCS paBHA HYJIIO
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[Touemy norepu B KaTymikax
UHAYyKTUBHOCTHU B IM (UM-

1. Tak Kak TOK B KaTyIIKax TOYHOW HACTPOUKHU, IPUMED-
HO, B 10 pa3 MeHblIIe, 4eM TOK B OCHOBHBIX KaTyIIKaX
UHAYKTUBHOCTH

2. Tak KaKk TOOPOTHOCTH B KaTYIIKaX HHIYKTUBHOCTH

2 MyJIbCHBIM MOAYJISITOD)
JIOCTaTOYHO BBICOKA
MPAKTUYECKH HE BIUSIOT HA
3. Tak Kak MoTepH B HUX COCTABJIAIOT AOJIM MPOIIEHTA OT
KIT monynsropa? o
MOIIHOCTH, OTAaBaeMoi B Harpy3ky UM
4. Bce BBIIIENIEPEUHUCICHHOE
B cxeme uetbipexkackagHoro | 1. [ToneBbie TpaH3UCTOPBI
3 TPAaH3UCTOPHOTO MOAYJIATOpa | 2. bumonspHsie TpaH3UCTOPHI
1enecoo0pa3Ho UCIOIIb30- 3. Ucnonp30BaHue TPaH3UCTOPOB HELENECO00pa3HO
BaTh... 4. Tupuctopsl
Kakoii Tunm uMIyabCHOTO mpe-
obpasoBates n3obpaken ga | |- MoHmwkaiomero MITITH-1
cxeMe: (Step-down  Buck Converter)
4 ~E 2. nosermatomero UITTTH-2
T l (Step-up Boost Converter)
S £ L€ H R | 3. uaBeptupytomero UITITH-3
( Inverting Buck—Boost Converter)
B kakux ciaydasx BbITOJHO 1. Jlsa yMeHbIIEHUS IOTEPh HA aHOE
5 UCTOJIb30BATh MIEpEHAIIPsi- 2. JIns yMEHbIICHHSI BIUSHUSA CETOYHOTO HANPSHKCHHS
KEHHBINA PEKUM pabOTHI MO- 3. Jlns yMeHbILIEHUS ATUTENbHOCTH (PpOHTA UMITYJIbCA
TYJSITOPHOM JTaMITbl? BCE BBIILICIIEPEUNCIEHHOE
Kackannbie uMITyibCHBIE MO-
YIATODSI 1. OGpaTHO MPOMOPIIMOHATHHO YUCTY KacKaI0B
Y p 2. [IpsiMO MPOTOPLIMOHAILHO YKCITY KacKa/l0B
6 XapaKTepU3YIOTCS yBeIUYe-
3. He 3aBucCHUT OT uncia KacKajoB
HUEM BBIXOJIHOTO HampsiKe-
s 4. C yBenu4eHUEM HaIPSKEHUS 3apsiia KOHJIEHCATOPOB
Kaxkas u3 nepeunciieHHbIX 1. Cxema kackaguoro M ¢ uMiynsCHbIM TpaHchopma-
CXEM HE MOXET OBbITh peaii- | TOPOM
7 30BaHa M3-32 MAJIOCTH BONMHO- | 2. Cxema kackaanoro UM 06e3 umMmynbCcHOTo TpaHncghop-
BOT'O CONPOTHBIIEHUS MPH OI- | MaTopa
TUMAJIbHOM HaIIPsKCHUU 3a- 3. Cxema marnetponHoro UM
psana UJI? 4. Bce BbIIENEPEYUCICHHBIE CXEMBbI
. 1. yMeHbIIIEHUS TOTEPh HA aHOJE
[TepenanpskeHHBINH PEKUM
2 BBICOJICH B 2. yMEHbILIEHUS BIUSHUS CETOYHOTO HANPSIKEHUS
3. yMEHbILIEHHS [UIUTEIBHOCTH (DPOHTA UMITYJIbCA
OTHOIIICHUU
4. BCe BBINICNEPEYUCIECHHOE
Ha pucynke uzobpaxena cxe-
Mma... 1. a) umnynscHoro npeodpasosarens Kyka (Cuk—
Lo Converter)
9 2. umnysabcHoro npeobdpazoBarens SEPIC (Single - End-
s Lclr ed Primary Inductance Converter)
AT 3. UMMy IbCHBIN TpeobpasoBatens Zeta - Converter
Kaxkue nmpuGopsl B rpynmoBoM
COCZIMHEHUU MOTYT OBITh HC- 5. TonbKO pe3ucTopsl
1o | MO/b30BAHBI IS 6. Pe3ucropbl, KOHAEHCATOPDI, JIAMITBI

yBeJIMYEHUs TpeOyeMoit MoIIl-
HOCTH WJIX HIMITYJICHOT'O
HaNpsHKCHUS. B UIMITYJIbCHBIX

7. TOJIBKO pe3UCTOPBI U KOHIAEHCATOPBI
8. ToNBKO PE3UCTOPHI U JIAMITBI
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MOJyJIsITOpax?

11

KackaiHbie IMITY TbCHBIE MO-
TyJISITOPBI XapaKTepU3YIOTCS
YBEITUYEHUEM BBIXOJHOTO
HaMpsLKEHUS. . .

1.06paTHO MPOIIOPIIMOHAIBHO YHCITY KacKaoB
2.ITpssiMO TpONOPIIMOHATIBHO YHCITY KacKaJ0B

3.He 3aBucuT OT 4KCia KacKaJgoB

4.C yBennM4eHUEM HANPsHKEHUS 3apsijia KOHJACHCATOPOB

B uMnynbcHBIX MOZYyJISITOpax
C IIOJIHBIM Pa3psI0M HAKOIIU-

1. Tupucrops!
2. TPaH3UCTOPHI

12
TeJIsl PHEPTUU HanboJsee 4acTo | 3. TUOJbI
HCTIOJIBb3YIOTCS 4. pe3ucTopbl
1. yBenu4eHus ckoca U IMyJIbCalsl Ha BEPILIMHE UMITYJIbCa
2. yMEHBILEHUS CKOCA U ITyJIbCallUsl Ha BEPILMHE
KoppekTtupyroiue nenu uc- yM fy7beant p
13 UMITYJIbCa
MIOJIB3YIOTCS JUIS
3.yMEHBILIEHNS BXOAHOTO HAIPSDKEHUS NMITyJIbCa
4. yBenMUYEHUs BXOJTHOTO CONPOTHUBIIEHUSI
1. MOUTHBIH, CBEPXMOIIHBIN
2. HaHOCEKYHIHBI, MUKPOCEKYHIHBIN, MIJIJTUCEKYHI-
[To nnmuTenpHOCTH UMITYJIbCA _— yHA ’ p YHA ’ YHA
14 | pazpensror 3 . .
. HU3KOBOJIbTHBIHN, BBICOKOBOJIBTHBIN, CBEPXBBICOKO-
canenyromue tuns UIT: .
BOJITHBII
4. MUKPOCEKYH/IHbI, HAHOCEKYHIHbIN, TUKOCEKYH IHBIN
1. MIyJIBCHOE HAIIPSKEHHUE Ha HArpy3Ke, UMITYJIbCHBIN
TOK Harpy3Ku, AJIUTEIbHOCTh UMITYJIbCa
YUTO OTHOCUTCS K OCHOBHBIM
2. NOJIAPHOCTD BBIXOAHOIO HANPSKEHUS, 4aCTOTa ITOBTO-
15 | mapamerpam
M- PEHUS UMITYJIbCOB
' 3. k03¢ uMeHT noae3Horo AeUCTBYs, rabapuThl, Macca
4. Bce BbIIIENIEPEUHUCICHHOE
Kaxoii tun npeo6pa30BaTen;{
H306pa>1<eH Ha PUCYHKC . 1. MOCTOBOTO PE30HAHCHOTO MHBEPTOPA HANPSKEHHS
16 L ,,,, 2. MOCTOBOTO MHBEPTOpPA TOKA
} 1 3. MOCTOBOTO MHBEPTOPA HAPSKEHUS
4. KacKaJHOTr0 UMIYJILCHOTO NpeoOpa3oBaTens
Z[nﬂ VM C 9acTHYHBIM pasps-
1. TamMnBl U TPAH3UCTOPHI
JIOM HaKOIUTEJIS SHEPTUU
2. TUPATPOHBI U TUPUCTOPHI
17 | He0O6XOIMMBI IOJTHOCTHIO 3. pere
yHpaBisieMble KOMMYTATOPBI, b
4. Bce BBILIETIEPEUHUCIECHHOE
TaKHE KaK
Jst UM ¢ yacTuuHbIM paspsi-
1. mamMmbl ¥ TPAaH3UCTOPHI
JIOM HaKOIIUTEJIs SHEPTUU
2. TUPATPOHBI U TUPUCTOPHI
18 | HE0OXOIMMBI TOIHOCTHIO 3. pere
yIpaBisieMble KOMMYTATOPBI, b
4. BCe BBIIICIEPECYUCIICHHOE
TaKHe KaKk
1. CTaOUIBbHOCTHIO TOKA EMKOCTHOT'O HAKOITUTES
Uewm ompenensieTcst CTaOMIIb-
2. CTaOMIBHOCTBIO CXEMAaTHIECKOTO PEIICHHS
HOCTb BBIXOJHOT'O HaIIpshKe-
19 3. CTaOunbHOCTHIO HANPSKEHUS 3apsiia EMKOCTHOTO
HHsS UMITYIBCHOTO MOy IATO- | o
a?
P 4. CTaOMIbHOCTBIO HAIIPSKEHUS HAa BXOJIE
BxiroueHne KoppeKkTupyro- 1. EnMHUIBI MUKPOCEKYH] U MEHEE
20 men UJI npennoururensHee 2. EnuHuIbI MUKpOCEKyH U Ooriee

NP JUVIATEITLHOCTH UMITYJIbCA,
COCTAaBJISIOLIEMN. . .

3. EnvHUIBEI HAHOCEKYH/ U MEHEE
4. Enunanipl HaHOCEKYH U OoJiee
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6.4 Bonipocs! /151 OATOTOBKH K 3K3aMeHY

1) OObsicHUTEe Ha3HAYEHUE CUCTEM YIpaBJCHUS U TPeOOBAHUS, IPEAbIBIS-
€MbIE K HUM.

2) Tlosicuute B yeM OCOOCHHOCTU YIIpaBJICHUS TUPUCTOPAMU U TPAH3UCTO-
pamMu.

3) Kakue ocHOBHbBIE TapaMeTPbl YIPABIISIOIMIMX UMITYJIbCOB.

4) Yem ompezensieTcsi BRIOOP KIIFOYEBOTO 2JIEMEHTA CXEMbI?

5) Kakue ObIBatOT OCHOBHBIE CITPABOYHBIE TAHHBIE TIO CHIJIOBBIM KJTtouam?

6) OT yero 3aBUCAT XapaKTEPUCTUKHU KITFOUEH?

7) Kakue ObIBatOT pesKuM pabOThI KIHOYEH B cxemax?

8) IlpuBeauTe TEIIOBBIE XapaKTEPUCTUKHU MOIYITPOBOIHUKOBBIX KIIOUYEH.

9) Kakue ObIBatOT BUJABI CHJIOBBIX KIIFOYEH C MHTErPUPOBAHHON CHCTEMOM
3aIIATHI?

10) Yto 7eKUT B OCHOBE MOCTPOCHUS PETYJIATOPOB MEPEMEHHOTO TOKa?

11) U3 kakuX OCHOBHBIX (PYHKIMOHAJIbHBIX OJIOKOB COCTOUT CHCTEMBI
YIIPpABJICHUS UHBEpPTOpamMu Harpspkenus ¢ M

12) HazoBute crmocoObl MOBBIIEHUS KOA(DPHUIIMEHTa MOITHOCTH BEHTUJIIb-
HBIX ITpeoOpa3oBareseil.

13) Kakue cymecTByroT TpeOoBaHUs K OJ0KaM MUTAHUS dJIEKTPOHHOM amrma-
parypsbi?

14) Knaccudukarus cucTeM yrpaBieHus: BeIpsMutessivu. (BeptukanpHoe
Y TOPU3OHTANIbHOE yIipaBiieHue. CUHXpOHHBIE U acuHXpoHHbIE CUDY )

15) Iosicaute ocobeHHocTH ['OpU30HTaIBPHOTO NIPUHIIMIA YIIPABICHUS.

16) [Toscaute ocobeHHoCcTH BepTuKaIbHOTO MPUHIIKIIA YIIPABIICHHUS.

17) Uro mpencrasnsier coboit CUDY st omHO(DA3HBIX YIIPaBIsSEMbIX BbI-
IpsIMUTENEN: MPUHUUIINATIbHASA CXeMa, BPEMEHHbIE TharpaMMbl pabOThl, Ha3HAUE-
HUE y3JI0B?

18) [IpuBeaute CTPYyKTYpy cuUCTeMbl ¢ acuHXpoHHOW CHUDY, onumiute
npuHIun aecteus. Yro npencrasiset codoit I'TIH ¢ aBromoacTpoitkoi?

19) O0OBsicHUTE Ha CTPYKTYPHOI CXeMe MPUHLHUIT pabOThl MHOTOKAHAJILHOM,
CUHXPOHHOMU cuctembl ynpasienus (CY).

20) O6psacauTe Ha3HadeHue (azocaBuraronux ycrpoictBo (PCY) mis ro-
PU30HTAIBHOTO MIPUHIIMIIA YIIPABIICHHUS.

21) ObOpsacuute HazHaueHue ['eHepaTtopa pa3BEPTHIBAIOIIETO HAMPSKEHUS
(I'PH) ¢ cunyconnanbHbIM BBIXOJHBIM HAIPSKEHUEM.

22) Ilosicaute ocobernHoct padotel ' PH ¢ koMmmyTaTtopom.

23) I'PH na ocHoBe onepanronHoro ycuiurens (OVY).

24) Kakue CylecTBYIOT yCTPOUCTBAa CpaBHEHMS Ha MHBEpTHpYtomeM OY?

25) Kakue cyiiecTByOT yCTpOHCTBA CpaBHEHUsI HA HeMHBepTHUpYtoleM OY?

26) Kakoil auana3zoH ynpasieHHs (MI3MEHEHHMs yria yIpaBJICHHs) B yIpaB-
JISIEMOM BBITIPSIMUTENIE B CIy4YasiX aKTUBHOW M aKTUBHO-UHAYKTUBHOM HArpy3Ku?

27)Yto Takoe HUHTerpalibHble cTabuinuzaTopel? Kakue OBIBalOT CXEMbI
BKJIFOUEHMSI, TAPAMETPBI, CUCTEMbI 0003HaYEHUN?
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28) [IpuBeaute KiIaccU(PUKALUIO YCTPOMCTB TaJIbBAHUYECKON pPa3BSI3KU
(YT'P).

29) HazoBute npeumyliiecTBa U He10CTaTKU TpaHchopmatopHbix YI'P.

30) Uto Ttakoe YI'P ¢ BbICOKOUACTOTHBIM MpeoOpazoBaHueM. UToO Takoe MO-
nyssitop-aemonysatop (MIAM)?

31) Kak mpoucxouT nocTpoeHue pacnpeaenuteneii ummynscoB (PH)?

32) KakoBbl 0COOEHHOCTH MOCTpOeHUs yCTpoucTB cuHxpoHuzanui (YC) B
oJHOKaHAJIBHBIX CY?

33) Kakoii npyuHUUII IEMUCTBUSI CHHXPOHHOTO BBIIPSIMUTENS? KAKOBBI JOCTO-
WHCTBA U HEAOCTATKU?

34) Ilpusenure CY mis LIMPOTHO-UMIYJIBCHBIX ITpeoOpa3oBareneit (ILINII).

35) IlpuBeaure npuHuunuanbHyro cxemy IIHWII. Onumwnre ee nmpuHUUIT
nerctBus. IlocTpoiite BpeMEHHbBIE TUarpaMMBl.

36) B uem 3axntovaercs npuHuuUn noctpoenuss CY aBTOHOMHBIMUA UHBEPTO-
pamu?

37) B yeMm 3akioyaeTcss MNPUHUMUIT MIUPOTHO-UMIYJIbCHOM MOAYJSLUN
(IIM)?

38) Uem otnuuarotcss OgnonossipHas u ounossipaas [HMM?

39) IlpuBenute cucTeMbl YIpaBICHUS UMITYJIbCHBIMH MPE0OpPa30BaTEIIAMH.

40) YTo 3HAYUT ONHOKOHTYPHBIE U JBYXKOHTYPHBIE CUCTEMBI?

41) Iosicaute HazHadeHue OJoKa "3amaroluii renepaTop’ B CUCTEM YIIpaB-
nenus ¢ HHINM.

42) Tlosicnute Ha3HaYeHHe OJoKa "yCHIHMTENb OMUOKU" B CUCTEM YIpaBJie-
Hus ¢ [HT1M.

43) [loscuute Ha3HaueHUE OJIOKa "BBIXOAHOW JipaliBep" B CUCTEM YIIpaBiie-
Hus ¢ [HT1M.

44) TlosicHuTe Ha3HayeHUe OJjoKa "IeNb IUIABHOTO 3amycka' B CHCTEM
yrpasienus ¢ M.

45) Ilosicuute Ha3HaueHHe OJIOKAa "LeMU 3alUThl" B CUCTEM YNPABICHUS C
M.

46) Urto takoe suHeapuzanus [IIMUM B ympoiieHHOM TOKOBOM KOHType?
[IpuBenyTe UMITYJIBCHYIO AUHAMHUYECKYIO MOJIENIb TOKOBOTO KOHTYpPA YIPABJICHUS.
Uro Takoe nepenaroyHas GyHKIHUS TOKOBOTO KOHTypa?

47) Kakue cymectByloT napaiiBepbl s cuinoBbix MJII u IGBT-
TpaH3UCTOpOB? KakoBO BIMSHUE MAPA3UTHBIX €EMKOCTEN Ha NMEPEKIIOUEHUE CUJIIO-
Bbix M/III-Tpan3uctopoB?

48) Kakue CyliecTBYIOT JpalBephl YNPABICHUSI MOJIYMOCTOBBIMU CXeMaMu
Ha criioBeiXx MJIIT u IGBTTpan3ucropax?

49) Onumute CTPYKTYpy ¥ IPUHITUI JEHCTBUS UMITYJIBCHOTO TIpeoOpa3oBa-
T€Jsl C YHNPOILIEHHBIM TOKOBBIM KOHTYPOM YIIPaBIIE€HHUS, €r0 MPEUMYILECTBa, Bpe-
MEHHBIC JTUarpaMMBbl.

50) Yo nmpeacrasiuset coboit mukpocxema UC3842 st UMITYILCHBIX TIpe-
oOpazoBaresiell ¢ yIpoOIleHHbBIM TOKOBBIM KOHTYPOM YIIpaBiIeHUs?

51) KakoBbl Ha3Hau€HUE, CTPYKTYpa U MPUHIIMIT IEHCTBUSI KOPPEKTOPA KO-



28

s punenta momHocTH (KKM) ¢ ABYXKOHTYPHOU CUCTEMOM YIpaBIEHUS C MUK-
pocxemoit UC3854.

52) KakoB npuniun aeiicteust KKM ¢ oqHOKOHTYpHOM cUCTeMOi yripaBJie-
Hus ¢ Mukpocxemon UC38527?

53) Kakue cyiiecTByrT crnocoObl 3alUThl IpeoOpa3oBaTeseil OT aBapuii-
HBIX TOKOB?

54) Kak noapa3aenstoTcst 3alUTHBIE LIETH CUIIOBBIX KIIIOUe?

55) Kak ocyuiecTBisieTcs 3allUTa CUIOBBIX KIFOUEH OT PEXKMMOB KOPOTKOTO
3aMbIKaHUS?

56) Kak ocymiectBisiercss OECKOHTaKTHas 3allliTa OT TOKOB KOPOTKOIO 3a-
MBIKaHHUS?

57) Kakue cylecTByIOT OCHOBHBIE BH/IBI IIEPETPY30K M0 HAMPSKEHUIO U TO-
KY B CXe€MaxX C CHJIOBBIMHU MOJYIPOBOIHUKOBBIMU KIIFOYaMU?

58) Kak ocymiecTBisieTcst cioco0bl 3alIUTHI OT MepEeHANPSIKEHUN?

6.5 IIpumepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBblie paboThl HE IPETyCMOTPEHBI.
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7 YueOHO-MeTOAN4YecKoe M HHPOPMALMOHHOE o0ecrieYeHne JUCHMITUHbI

7.1 Pexomenjayemasi aureparypa
OcHnoenasn rumepamypa

1. Heramaes, B. A. CunoBas snektponuka : yue6. mocooue / B. A. Heranaes ;
Ky36acckuii rocynapcTBeHHbIN TeXHUYEeCKUd yHUBepcuTeT uMmenu T. @. ['opbade-Ba.
— Kemeposo, 2020. — 125 c. — URL: https://obuchalka.org/20211019137602/silovaya-
elektronika-negadaev-v-a-2020.html (mata o6pamienus: 30.08.2024).

2. ®ponos, B. f. YcrporicTBa CHIIOBON 3MIEKTPOHUKU U MPEOOpPa30BaTENb-HOM
TEXHUKH C PA30MKHYTHIMH U 3aMKHYTHIMHA CUCTEMaMH yTIpaBiieHus B cpene Matlab —
Simulink : yge6noe mocobue / B. f1. ®pomnos, B. B. CmopomuHOB. — 2-¢ m3 .,
crep. — Cankr-IlerepOypr : Jlanb, 2022. — 332 ¢. — ISBN 978-5-8114-2583-9. —
Tekcr : anexTponHblid // JlaHb : 37eKTpOHHO-OMOMMOTEUHast cu-cremMa. — URL:
https://e.lanbook.com/book/212921 (nata obpaienus: 30.08.2024).

3. Pozanos, FO. K. CunoBast 35eKTpoHUKa : Y4EOHUK U MPAKTUKYM Ui BY30B /
1O. K. PozanoB, M. I'. JlemanoB ; nox penakuuend FO. K. PozanoBa. — Mocksa :
NznatensctBo FOpaiit, 2022. — 206 c¢. — (Briciiee oOpazoBanue). — ISBN 978-5-
9916-9440-7. — Tekcr : snexktponnbii // ObpazoBarenbHas Iwiardgopma FOpaiit
[caitt]. — URL: https://urait.ru/bcode/489539 (nata obpamenus 30.08.2024 r.)

Jlononnumenvhan aumepamypa

1. Menemnn, B. U. VYnpaBrnenue TpaH3UCTOPHBIMHU MpPeoOpa3oBaTEIIMHU
anekrposnepruu / B. . Menemmn, /. A. OBunnnukoB. — Mocksa : Texnocdepa,
2011. — 576 c. — ISBN 978- 5-94836-260-1. — Texct : anekrponnsiit // [PR
SMART : [caitit]. — URL: https://iprsmart.ru/36873.html (mara oOpamienwus:
30.08.2024). — PexumM goctyna: 1uisi aBTOPU3HP. MOJIb30BaTeen

2. Ko63es A.B., Muxampuenko I'.4., Haxun A.C., CemenoB B.JI.
HMITy TbCHO-MOAYTISIIMOHHBIE CUCTEMBI: Y4eOHoe mocobue uchp. u mom, 2015.-
193 c¢. DnekrponHass Bepcus Ha http://ie.tusur.ru/docs/svd/ims.rar VIMmmyibcHO-
MOIYJISITUOHHBIC CHCTEMBI.

3. 3abpomun, FO.C. IIpombIinieHHas dJieKTpoHuKa : yueOHuK juist By30B / FO. C.
3abpouH. - 2-€ u311., cTep. - Mocksa: AnbsiHc, 2008. — 496 c. 2) Pozanos, FO.K. CunoBast
AMIEKTpOHHMKA : yueOHuK 11t By30B / FO. K. Pozanos, M. B. PsOuniikuii, A. A. KsacHiok. -
2-e m31., crep. - Mocksa: M3narensckuit nom MOU, 2009. — 632 c.

4. bpayn, M. Hcrounuku nuranusa. Pacuer m koHcTtpyupoBanue. : Ilep. ¢
aurn.. — K. "MK-IIpecc", 2007. — 288 c¢. — URL:
https://moodle.dstu.education/mod/resource/view.php?id=98617. — Pexxum poctyna:
JUIsL aBTOPU3. IIOJIb30BaTeNe. — TEKCT : DIIEKTPOHHBIN.

5. Mbak, P. MMnynbcHble MCTOYHHMKHA TNUTaHUS. TeOpETUUECKHE OCHOBBI
MPOEKTUPOBAHUS U PYKOBOJICTBO MO MpakTUueckoMmy npumeHeHuto / [lep. ¢ aHri.
— M.: WMzparensckuii gom "omdka-XXI", 2008. — 272 c¢. — URL:

https://moodle.dstu.education/mod/resource/view.php?id=98618. — Pexxum noctyna:
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JUISL aBTOPU3. TIOJIb30BaTeNEN. — TEKCT : 3JIEKTPOHHBIM.

6. benoyc A.W. [lonynpoBogHukoBas cuioBas snekrponuka / A.W. benoyc,
C.A. Edumenko, A.C. TypueBuu. — MockBa: Texnocdepa, 2013. — 216 c. —
URL: hhttps://moodle.dstu.education/mod/resource/view.php?id=98103. — Pexum
JOCTyHa: JJIsl aBTOPU3. TIOJIb30BaTeNeil. — TEKCT : 31eKTPOHHBIH.

7. ycroB, M.A. OcHoBBI cuioBoi snektponuku / M.A. lllyctoB. — Cn6.:
Hayka 51 TexHuka, 2017. — 336 C. URL:
https://moodle.dstu.education/mod/resource/view.php?1d=98105. — Pexum no-
CTyma: JiI1 aBTOPH3. MOJIb30BaTENEH. — TEKCT : SJICKTPOHHBIMN.

7.2 ba3bl JaHHBIX, 3JIEKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBbI,

HH(OPMALMOHHO-CIIPABOYHbIE U OUCKOBBIE CHCTEMbI

1. Hayunas 6ubnmnorexka Houl TY: odumnmanbubiii cakT. — AN4eBCK. —
URL: library.dstu.education. — TeKcT : 31€KTPOHHBIH.

2. Hayuno-texnuueckas Oubnuoreka BI'TY um. IllyxoBa : opuumanbHbli
caiit. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/. — TeKcT : 371€KTPOHHBIH.

3. YHuBepcuTeTrckass OuOIMOTEeKa OHJIAMH: d3JIEKTPOHHO-OMOIMOTEUHAsS

cuctrema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — Texkcr:
BJICKTPOHHBIMN.
5. IPR BOOKS: snekTpoHHO-0MOIMOTeUHasT cucteMa. — KpacHOropck. —

URL: http://www.iprbookshop.ru/. — TeKcT : 37eKTpOHHBIH.
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8 MarepuajibHO-TeXHUYECKOE o0ecneyeHne U CIUTITHHbI

MaTepI/IaHI)HO-TCXHI/I‘-ICCKaH 0aza oOecrieynuBaeT IMPOBCACHUC BCCX BHIAOB

JeSITEILHOCTH B MpoIiecce 00ydeHusi, cooTBeTcTByeT TpedoBanusiMm ®I'OC BO.

MartepuaibHO-TEXHHUECKOE 00eCTICUeHHE MPEICTaBICHO B Ta0IHIE 8.

Tabnuia 8§ — MaTepuaibHO-TEXHUYECKOE 00CCTICUCHHE

HaumenoBanme 000py10BaHHBIX yI€OHBIX KAOMHETOB

Anpec (mecTomnoiio-
KEHHE) yUeOHBIX
KaOMHETOB

CrennanbHbIE TTOMEUICHHUS:
Mynemumeouiinas nekyuounas ayoumopus (48 nocadounvlx mecm),
obopynoBanHas npoektopoM EPSON EMP-XS (1 mT.); nomamrHuii
kuHotearp HT-475 (1 wmT.); mepcoHaNbHBI KOMIIBIOTEp, JIOKAJIbHAs
ceTh ¢ BEIXoaoM B Internet

AynuTopuH JUTS TIPOBEJCHUS MPAKTHYECKUX 3aHATHUH, IUISI CaMOCTOsI-
TEIbHON pabOTHI:

Jlabopamopusi npeobpazoeamenvbHol U MUKPONPOYECCOPHOU MEXHUKU
(25 nocadounvix mecm) nJig MPOBECHUS MPAKTUUECCKUX 3aHATHH, IS
TPYNIIOBBIX W WHAWBUAYAIBHBIX KOHCYJbTAIMHA, JJIS OpraHU3aliu
CaMOCTOSITEIIEHOW pabOTHI, B TOM YHCJIe, HAYIHO-UCCIIEA0BATEILCKOM,
o0opyoBaHHasi y4eOHOM MeOebi0, KOMIBIOTEpAMU C HEOTpaHHUYCH-
HBIM JTOCTYTIOM K ceTu MHTepHeT, BKirouas noctyn k ObC

Jlabopamopus 31eKMpOHHbIX YCMPOUCME U AHANO2080U CXeMOMEXHUKU
(25 nocaoounvix mecm) s IPOBEACHUS 1TaOOPATOPHBIX U MPAKTUIECKUX
3aHATHH, JUTS TPYTIIOBBIX M MHAWBHIYaJIbHBIX KOHCYIJIBTAIWH, IS TIPOBE-
JICHUSI KypCOBOTO TIPOSKTUPOBAHMS (BBITIOIHEHHS KYPCOBBIX PaboT), opra-
HU3ALMM  CAMOCTOSITENbHOM  pa0oOThl, B TOM  4HCIE, Hay4dHO-
UCCIIEOBATENCKOM, 000pyIOBaHHAsT Yy4eOHON MeOemblo, JTOCKOM ISt
HamucaHus MejioM — | mT., yueObHo-mabopatopabiMu creHnamu «OPAM»
— 3 mrt., reaeparopamu ['3-36A — 4 ., ocrputorpadamu C1-83 — 4 mir.,
WUCTOYHUKAMHU TIUTaHUSI YHUBEPCAIBHBIMM — 2 IIT., Yy4eOHO-
nabopatopubivMu cteHnamu «EV8031/AVRLCDy — 3 mir., yacroromepa-
MH — 5 IIT., BOJBTMETPaMH IA(PPOBBIMH — 5 IIT., BOJIFTMETPAMH YHHBEP-
cabHbIMU B7-16A — 3 t., mpubopamu J12-22/1 — 5 mr., nmpubopamu JI2-
43 — 1 mrr., npudopamu J12-42 — 1 mr., mpubGopamu E4-7 — 1 mrt., mpubo-
pamu J12-60 — 1 mr., mpudopamu B8-8 — 1 mrt.,mpubopamu E7-12 — 1 mt.,
BartMeTpamu J15007 — 2 mir.

IOV

ayn. 206 xopr.

IS¥)

aya. 203 xop.

IOV

ayn. 213 xopr.
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JIucT n3MeHeHu U JOIOJIHEHUN

Howmep u3menenus, 1ata BHECEHUS U3MEHEHUS, HOMEP CTPAHULIbI JJI BHECEHUS
NU3MEHEHUHN

J1O BHECEHU I U3SMEHEHUIA:

[TOCJIE BHECEHU I USMEHEHWM:

OcHoBaHue:

Iloamnuce nuia, OTBETCTBEHHOTO 32 BHECEHUE U3MCHCHUI




