Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe

ﬁgf;“;g;:;;i’j;po 607.2026, 19170 06pasoBATEILHOE YUPEKIeHHE BLICIIEro 05pasoBanns
VHAKATB b npor'paM'MHm Kmot?h UPCKHUH rocylapCTBEeHHBIH YHHBEPCUTET BOAHOIO Tpancnopra'

85306c9e2a7a745f1569d31d35a52c8d12d7al161

b1.0.24

CleOBaH IJICKTPOHUKA U CHJIoBasi Hp606p330BaTe.ﬂbHaﬂ TEXHHUKA

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi DJ1eKTPO00OOPYI0BAHNS M ABTOMATUKH
O6pazoBarenbHas 26.05.07 CrenmansHOCTh "DKCIUTyaTalWs CyZOBOTO BJIEKTPOOOOPYHOBAaHHS H CPEICTB
porpamMma aBTOMAaTHUKH"
Crneupanuzanus  "DKcIUTyaTanus — CyJOBOTO  BJIEKTPOOOOPYIOBaHHS M CPEICTB
aBTOMATHUKH'"

roJI Hayaja noaroToBku 2022

Kammdukanms HHKEeHep-31eKTPOMeXaHUK

®dopma o0ydeHust o4Has

OO01mast Tpy10eMKOCTh 83ET

YacoB o yueOHOMY IJIaHy 288 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCIIE: JK3aMeH 5
AyJIUTOPHBIE 3aAHATHS 90 Kypcosasd paﬁonl 5

3a4eT ¢ OLEHKOH 4

caMocCTosTebHas paboTa 152
9acoB Ha KOHTPOJb 36

Pacnpez[e.lleﬂne YaCcoB JUCHHUIIJIMHBI 110 CEMECTpaM

Cemectp
(<Kypc>.<Cemectp 4(2.2) 5@3.1)
Ha Kypce>) HUroro
Henens 17 2/6 14 5/6
Bun 3ansaruit vii | Pl | vo | PO | VO | PO
Jlexun 32 132 |28 [28 |60 |60
JlabopaTopHbie 16 (16 |14 (14 |30 |30
Wnas KoHTaKTHas 2 2 8 8 10 |10
pabota
Uroro ayn. 48 |48 |42 (42 [90 |90
KonrakrtHas padora |50 |50 (50 |50 |100 | 100
Cam. pabora 58 [58 |94 |94 |152 (152
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 [ 108 | 180 [ 180 | 288 | 288




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa30BaHUsI - CIIELUAIUTET MO crenuaibHocT 26.05.07
DKCILTyaTalyst CyJ0BOr0 3JEKTPOOOOPYAOBaHHS U CPEICTB aBTOMATHKH (Tiprka3 MunoOpHuayku Poccun ot 15.03.2018 . Ne 193)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmsi:

26.05.07 CnenuanbHOCTD "DKCIITyaTalyst CYI0BOI0 3JEKTPOOOOPYAOBAHHS U CPEICTB aBTOMATHKH"
Crennanusanus "DKCIDTyaTalisl CyTOBOTO 3IEKTPOOOOPYIOBaHHS M CPEICTB ABTOMATHKH"
roJl Hayaja noAroTosku 2022

Pa6ouyro mporpammy cocTaBuJi(u):
PhD, Pomanos M.H.
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadenpoii [anarymkun bopuc Bnagumuposuy



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMIUIMHEI SABIAETCS 00ECTIeYeHNE PACIINPEHHOTO YPOBHS 3HAHUH, YMEHUH 1 HABBIKOB, HEOOXOIUMBIX JUIS
(dbopmHpoBaHUs cIIOCOOHOCTH MPO(ECCH-OHANBHOM IKCILTyaTallii COBPEMEHHOI'O CYIOBOTO JIEKTPOOOOPYIOBAHUS U MIPHU-
00pOB, a TAK)KE YMEHHS OCYIIECTBIISITH TEXHUYECKOE 0OCITY)KMBAaHNE CYJJOBBIX MEKTPOTEXHUUECKUX YCTPOICTB.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | Texaudeckas dKCILTyaTalys CyJOBOTO CIELUAIBHOTO U OBITOBOTO 000pyIOBaHHS

2.2.2 | Texan4eckoe 00CITy)KHBaHNE U PEMOHT CYIOBOTO MIEKTPHIECCKOTO, JIEKTPOHHOTO 000PYIOBAHMUS U CPEICTB aBTOMATHKHI

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

IK-2: CnocoGeH oCylecTBJIATh 0€3-0MacHOe TEXHUYECKOe UCIOIb30-BaHie, TEXHUYECKOe 00CTy:KHBa-HIE,
ANATHOCTHPOBAHHE M PEMOHT YIEKTPHYECKOT0 M JIEKTPOHHOT0 000OPYI0BAHHS B COOTBETCTBHH € MEKTYHAPOTHBIMH 1
HAIHOHAJIb-HBIMH TPEe0OBAHUAMU

[IK-2.2: YmeeT OCYHICCTBJIATH 0e30MmacHOe TEXHUUECKOE O6—CJ'Iy)KI/IBaHPIe, JAUWArHOCTUPOBAHHUEC U PEMOHT 3JICKTPU-YECKOI'0 U
QJICKTPOHHOT O 060pyI[OBaHI/ISI B COOTBET-CTBUM C MCKAYHAPOIHBIMUA U HAITMOHAJIbHBIMU Tpe-60BaHI/I$IMI/I

[1K-2.4: CriocoGeH oCymecTBIATh IPOBEPKY M OOCTY>KHBA-HUE CHCTEM M 000pYIOBaHMUS Ul OOHAPYKCHHUS I0-Kapa u
HOXKapOTYIICHUS

IIK-9: CniocoGeH ycTaHABJIMBATH NMPUYH-HbI 0TKA30B CY10BOr0 1 0€pero-Boro 3J1eKTpoo0OPyI0BaHHUA U CPEACTB
ABTOMATHKH, ONIPEACIATH U OCYHICCTBJIATHL MEPONIPUATHSA MO UX MPETOTBPALICHUTIO

[1K-9.2: Brageet MeToaMu OIpPEASNIATh IPUYUHBI OTKAa30B CYOBOTO B OEPEroBOro MMEKTPOOOOPYIOBAHUS U CPEICTB ABTOMATUKHI

ITK-9.3: YMeeT oCyIIeCTBIATh MEPONPHUSTHS VIS IPEIOT-BPAIICHHs IIPHYHHBI OTKa30B CYJJOBOTO U OEperoBo-ro
ANIEKTPOOOOPYIOBAHUS U CPEACTB AaBTOMATHKH

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | [TpuHOMIE! GYHKIMOHUPOBAHMS: - aKKYMYIATOPHEIX Oatapeil (AB) u ncrounnkos 6ecriepeboiinoro murtanus (MBID);
KOMMYTallMOHHO-3aIIMTHOH anmnapaTypsl; o0opynoBanus ['PLL u rpynmoBeix pacnpenenutenbHbix muToB (PLI);
KaOeJILHBIX pacIipeleNUTeNbHBIX ceTell; cucTeM 3amuThl COIC; cOCTaBISIONINE MPOLECCOB 00CITY)KUBAaHUE CHCTEM U
00opyIoBaHMS [T OOHAPYKEHHMS TT0Kapa 1 MOXKapOTYIISHHUS; METO/IBI IIOMCKA OTKA3aBIINX 3JIEMEHTOB B CYIOBBIX
JMEKTPHUYECKUX CHCTEMaX; MEPONIPHUATHS AT IPEAOTBPAIECHHS IIPHYMHBI OTKA30B B CYIOBBIX MCKTPHUECKUX CHCTEMAX.

3.2 | YmeTh:

3.2.1 | Ucnionp3oBate: Ab 1 MBII; koMMyTanmoHHO-3aUTHYIO anmaparypy; ooopynosanue I'PII] u PLLI; xabenpHbIe
pacrpenenuTenbHble ceTH; cucTeMy 3ammuTel COOC; onpeensTh MOPsSI0K IPOBEPKH pabOTOCIOCOOHOCTH CHCTEM U
000pya0BaHuUS I OOHAPYKEHMS T0Kapa U MOKaPOTYILIEHUs; ONIPEAEATh TpeOyeMble MPOLEeAyphI IS TOUCKa
OTKAa3aBLLIETO NIEMEHTA B MIEKTPUUECKUX CUCTEMAX, a TAKXKE OCYLIECTBIATh MEPOIIPUATHS 110 IIPEJOTBPALLEHUIO OTKA30B.

3.3 | Bmagersn:

3.3.1 | Metogamu ucnons3oBanus: Ab u BIT; koMMyTallMOHHO-3aIIUTHYIO anmnapatypy; obopymosanue I'PIL u PIII; xabenpHBIX
pacrpenenuTeNbHBIX ceTeil; ciucteMy 3amuTel COOC; HaBBIKaMH OTpeieNieHusT paboTOCIIOCOOHOCTH 000pYIOBaHHUS IS
0oOHapyXEeHUS MOXKapa U MOKAPOTYIICHHUS; METOIaMH OTPEISICHUS MPUYUH 0TKa3a U TIOMCKA OTKA3aBIIUX JIEMEHTOB
CYAOBOTO IEKTPOOOOPYIOBAaHHS U CPEICTB aBTOMATHKH; METOAaMHU MPEI0TBpAILIEHHs 0TKAa30B CYI0BOTO U O€peroBoro
ANEKTPOOOOPYIOBAHUS U CPEICTB aBTOMATHKH.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bup HaunmeHoBaHue pa3/iesioB U TeM /BUA 3aHATHA/ Cemectp | YUacos | Jlureparypa | IIpIlo
3aHATHUS / Kypc AroT

Paznen | Paspen 1. DneMeHTBI 31eKTPOHHBIX CXeM




Jlex [TaccuBHBIE 371€MEHTHI MEKTPOHUKH. /JIeK/ 6 J1.2
JI1.3J12.1
Cp /Cp/ 8 J1.2
JI1.3J12.1
Paznen | Paszpes 2. IHonynpoBogHHKOBbIE IPUOOPLI
Jlex ITomynpoBoaHUKOBBIE TUOABI. BUNONSPHBIE TPAaH3UCTOPBL. Y HUIIOJISIPHBIE 10 J1.2
TpaH3uCTOPSL. /JIex/ JI1.3J12.1
Jlab HccnenoBanue OUMONSPHBIX TPaH3UCTOPOB. MccnenoBanue 4 JI1.2J12.1J13.
XapaKTePUCTHUK MOJIEBBIX TpaH3UucTOpoB /J1ab/ 1
Cp /Cp/ 16 J1.2
JI1.3J12.1
Paznen | Pa3zgen 3. [TonynpoBoAHUKOBbIE BHINPSIMUTETH
Jlex YnpasiseMbie U HEYIpaBIsieMble BBIIPIMUTENH. /JIek/ 10 JI1.1
JI1.3712.1
Jlab HUccnenoBanue TpexdazHoii HylIeBOW CXEMBbl BBIIPSIMIICHUS. 12 J1.2
Hccnenosanue Tpex($ha3HOi MOCTOBOM CXEMbI BBITPSIMIICHUS. JI1.3J12.1J13.
HccrenoBanue HeynpaBsieMbIX BeIIpsMuTeneit. /J1ad/ 1
Pasnen | Pa3nen 4. [IpeoOpa3oBaTesin TOKa, HANPSAKEHUS U YACTOThI
Jlex HuBepTopsl, BEJOMBIE CETbI0. ABTOHOMHBIE HHBEPTOPBI. 6 J1.2
IIpeobpaszoBatenu yactoTol. /JIek/ JI1.3712.1
Cp /Cp/ 18 J1.2
JI1.3J12.1
HKP /UKP/ 2
Cp /Cp/ 16 JI1.1
JI1.3J12.1
Paznen | Paszpen 5. Cucrembl ynpasJieHHsl CHJIOBBIMH KJIIOYAMU
Jlex Knaccudukanms cuctem uMimyinbcHo-(pa3oBoro yrnpaeineaus (CUDY). 6 J1.2
CUHXpPOHHBIE, ACHHXPOHHBIE , C TOPH30HTAIBHBIM U BEPTUKAIBHBIM JI1.3712.1
ynpasnerueM. Luppossie CUDY. /Jlex/
Cp /Cp/ 24 JI1.1J11.2
JI1.3J12.1
Paznen | Pa3zpest 6. DieKTPOHHBbIE YCHIUTEIH U TeHEPATOPbI
Jlex Ycunmurenu nepuoIudIeckKuX CUTHAIOB. 30UpaTenbHbIA YCHITUTEb. 8 JIT.1J11.2
OnHOTAKTHBIN U IBYXTAKTHBIN yCHIHTENN MOITHOCTH. OcOOCHHOCTH JI1.4J12.1
ornepaunoHHbIX yeunuteneit (OY). I'enepatopsl IpSMOYToIbHbBIX
AMITYJIECOB Ha TPAH3UCTOPAX U ONEPAUOHHBIX YCHUITUTEIISX.
MynbTUBHOPaTOPHI M OIOKUHT-TeHEepaTophlL. /JIek/
JIab HccnenoBanue mMupoKkononocHoro ycunurens. Mccnenosanue 10 JI1.3713.1
OTEPALMOHHOTO YCUJIUTENS B MHTEIPAIIbHOM HCIIOJIHEHHH.
HccnenoBanne pe3oHaHCHBIX ycrmuTenei. /J1a6/
Cp /Cp/ 44 JI1.3
JI1.4J12.1
Pazgen | Paszpen 7. AMnyinbcHas ¥ nupoBasi TEXHHKA
Jlex [TapameTpsr © GOPMBI UMITYJIECHBIX CUTHAJIOB. DJIEKTPOHHBIE KITIOYH U 8 JI1.2 JI1.3
(hopMHUpPOBATEIH UMITYJIBCHBIX CUTHAIOB. OCHOBHBIC JIOTHYECKUEC JI1.4J12.1
¢yHKunY U 3BeHbs. [IpeobpaszoBarenu koxoB (nemmdparopsr). Tpurrepsr
u peructpbl. OCHOBHBIE AIEKTPOHHBIEC AIEMEHTHI BEIYHCIUTEIBHBIX
yerpoiicTs. [Iponieccop. Tumbl 3a10MUHAIONUX YCTPOUCTB.
3anomuHaromue ycrpoiictea JIMII3MOII-Trexnonoruu. /Jlex/
Jla6 HccnenoBanue TpaH3UCTOPHBIX MYTBTHBHOpaTopoB /J1ab/ 4 JI1.2J12.1J13.
1
Cp /Cp/ 10
Paznen | Pa3pen 8. TexHuueckasi 3KcIIyaTalMs CUJI0BBIX MOJIYIIPOBO/-
HHUKOBBIX Npeodpa3oBaTeJieit
Jlex MeToap! onpeeeHns] HEUCIPABHOCTEH B CUIIOBBIX LIEMSX 2 JI1.2 JI1.3
npeoOpa3oBateneil. TpeOoBaHMS K CHIIOBBIM BBIIPSIMUTEISIM M CHCTEMaM JI1.4J12.1
VIIpaBJICHUS B YCIOBUSAX CynHa. /JIex/
Cp /Cp/ 8 J1.2J11.3
JI1.4J12.1
Pazgen Pa3nen 9. IIpeoGpa3zoBaTe/iu CHTHAJIOB




Jlex Awmmnurynasie Gopmuposarenu. Ludpossie mpeobpa3oBaTeNn YaCTOTHL. 5 4 JI1.1J11.3 0
Jluneiinple ¥ HeMMHEHHBIE TpeoOpa3oBarenu ¢ npuMeHenueM OVY. JI1.4J12.1
Juaamudeckue 3BeHbs /JIek/

Cp /Cp/ 5 8 JI1.1J11.3 0

JI1.4J12.1
HKP /UKP/ 5 8 JI1.1J11.2 0
JI1.3J12.1

5. COAEP)KAHNE TMCOUILIMHEI (MOLYJIST)

Pasnen 1 DneMeHTHI AIEKTPOHHBIX CXEM

ITaccuBHBIE 3IEMEHTHI AEKTPOHUKH: PE3UCTOPHI, KOHICHCATOPHI, HHAYKTHBHOCTH. DJIEKTPOBaKyyMHEIE TIPHOOPEL. ["a30pa3psTHble
IpuOOpHI.

Paznen 2 TTonyrnpoBOJHUKOBBIE IPUOOPEI.

ITonympoBoAHUKOBBIE AUOJIBI: KOHCTPYKIIUS, BONBT-aMIIEPHAs XapaKTEPUCTUKA, TapaMeTpbl. bumnonspHsle TpaH3UCTOPHI: MPUHLIUI
JIEWCTBHS, OCHOBHBIE XapAKTECPUCTHKH, CXEMBI BKITIOYEHS, TTApaMeTPhl. Y HUIIOJIAPHBIC TPAH3UCTOPHI: PUHINI AeHCTBHUS,
HmapaMeTpsl, XapaKTePUCTUKHU. Y HUIIOJISIPHBIC TPAH3UCTOPHI C H30JIMPOBAHHBIM 3aTBOPOM.

Pasnen 3 ITomynpoBOAHUKOBBIE BBIIPSIMUTENH.

YrpasiseMsle 1 HeyIpaBIsieMbIe BEIPSIMUTETH. CXeMBI CHIIOBBIX IIeTIel. DIMIOPhI BEIIPAMICHHOTO HAIPSDKCHNS M TOKA B HaTpy3Ke
TIPH pa3INYHBIX BUIAX HArPY3KH U YIIax yHIpaBieHUs. BEIBO OCHOBHBEIX COOTHOIICHHIH B cxeMe. [Ipomecchl KOMMyTalun B
CHJIOBBIX DJIEeMEHTaX. BbIHyXJeHHOe HaMarHn4uBaHue TpaHchopMaTopa.

Paznen 4 [IpeoGpaszoBaTeny ToKa, HAPSHKEHHUS M YaCTOTHI

WHBepTOpHI, BeTOMBIE CeThi0. ABTOHOMHBIE HHBEpTOPHL. O0IacTs nmpruMeHeHNst HHBepTopoB. OHOGba3HAas OXHOIOIYIICPHOTHASL
cXeMa MHBEPTHPOBaHUS, OJHO(A3HAS ABYXIIONYIEPHOIHAS CXeMa BBINPSIMIICHH, OfHO(a3Has MOCTOBas cXeMa, TpexdasHas
HyJIeBast cXeMa U Tpex{asHasi MOCTOBasi CXEMbl HHBEPTUPO-BAHHUS: OCHOBHBIC COOTHOLIEHHMS, SITIOPBI HANIPSHKEHUS U TOKA B
Harpyske. Kiraccuukanms aBTOHOMHBIX HHBEPTOPOB: aBTOHOMHBIE HHBEPTOPHI TOKA, HANPsDKeHHU. IIporieccsl KOMMyTalyH B
ABTOHOMHBIX HHBepTOpax. Llenu nckyccTBeHHOH koMMyTary. [Ipeodpa3zoBaTeny 9acTOTEL: OCHOBHOE OTJIMYHE OT HHBEPTOPOB.
CxeMBbl CUJIOBBIX Lienel npeoOpazoBaTenel 4acTOThI C HETIOCPECTBEHHOM CBA3bI0. DMIOPH! HAPSKEHHS U TOKA B
npeoOpa3oBaTelsix YacToThl. J|ByX3BeHHbIE TpeoOpazoBaTeny 4acToThl. [IpeobpasoBarTeny yacTOTH TOKa M HanpspkeHus. Odnacts
PUMEHCHHS.

Pa3nen 5 CucreMsl ypaBiaeHUs] CUIIOBBIMHU KITFOUaMH.

Kraccuduxkanus cucteM UMIyinbcHO-(pa3oBoro ynpasienus (CUDPY). Cunxponnsie CUDY. Acunxponusie CUDY. CUDY ¢
TOPHU30HTAIBHEIM yripaBieHH-eM. CUDY ¢ BepTuxansHEIM yripasieHueM. Ludporsie CUDY.

Paznen 6 DnekTpoHHBIE YCUIUTENN U TEHEPATOPBL.

Ycunurenu NepuoOANYECKHX CUTHANIOB. Y CUIUTENIbHBIN Kackaj Mo CXeMe ¢ OOLIUM 3MHUTTEpOM. PexxuM paboTh! yCHITUTENBEHOTO
kackazna. Beibop paboueii Toukn. TemneparypHas crabunuzanust. [llnpoxononocHsli ycunutens. V30uparenbHblil yCHINTENb.
OIHOTAKTHBIA M IBYXTaKTHBIN yCHINTENN MOIIHOCTH. OcoOeHHOCTH onepalmoHHbIX yeunurener (OY). [Tapamerpst OY.
OmnepallioHHbIe HHTETPaIbHbIC YCUIUTENH, 00JIacTh MPUMeHeHus. Peann3arys THIOBBIX 3BE€HbEB ¢ IpuMeHeHneM OVY.
Kiaccuguxkarys reaepatopoB ¥ UX Ha3HaueHue. [Ipolecchl yCTaHOBIECHHS M CTaOMIM3ALNK aMILUTHTY/IbI, YACTOTHI U (pOpPMBI
curHaia. KeaprieBsle reHepaTopsl. [ eHepaTophl IPsMOYTOIBHBIX UMITYJIECOB Ha TPAH3UCTOPAX U ONEPAMOHHBIX YCHITUTEISX.
MynsTHBHOPATOPEI U OJIOKHHT-TeHepaTOpbl. CXEMbI, IPUHIUIT ASHCTBHUS, OCHOBEI pacdeTa.

Paznen 7 UmnynbcHas u nudpoBas TEXHUKA.

[TapameTps! 1 GOPMBI UMITYIECHBIX CHUTHAJIOB. DJICKTPOHHbIE KIIFOUHM U (JOPMHPOBATEIN UMITYJILCHBIX CUTHAJIOB, CXEMbI
xapaxkTepucTuku. OrpaHIIUTEeNN CUrHAI0B. OCHOBHBIC JIOTHYECKHE (DYHKIUH U 3BeHbs. KOMOMHAINIOHHEIE CXEMBI.
IIpeobpazoBaTenu ko0B (Aemudparopsl). Peanuzanus ocHOBHBIX noruueckux ¢ynknuii B UMC. Tursl HHTETrpanbHON T0TUKH
TTJI, TTJI, MAIT, KMIIT u np. [TocnenoBarenbHOCTHBIC JIEMEHTHI B MHTETPaJIbHOM UCTIONTHEHUH. TPUTTEpPBI U PETUCTPBI.
JIBom4HEIC M JeCATHIHBIE cueTYNKH. CTPYKTYpHBIE U MPUHINIHATEHBIE CXeMBl. OCHOBHBIE IIEKTPOHHBIE JIEMEHTHI
BBIYHCIIUTENBHBIX yCTpoiicTB. Iporeccop. Tumsl 3anmoMunaromux yerpoicts. OcodeHHOCTH TexHOIornu. OTHOKPAaTHO
nporpammupyemsie 113Y. 3anomunatomue ycrpoiicrsa JIMII3MOII-TexHoM0THY.

Paznen 8 TexHnueckas SKCILTyaTalisi CUIOBBIX TIOJIYIIPOBOJHUKOBBIX IPe0Opa3oBaTeliei.

Mertoss!I onpeieNieHnsT HEMCIIPAaBHOCTEH B CHIIOBBIX HEISIX Ipeodpa3oBaTeneil. CriocoObl onpeeneHUs] HEUCIPaBHOCTH B CHIIOBBIX
IUIeYaxX CXeM BBIIPSMIICHUS. 3alliTa CUIOBBIX BEHTHIEH OT NepeHanpsbkeHuil. I1orynpoBoHUKOBEIE TPpeoOpa3oBaTeTl Kak
UCTOYHMKH BBICHIMX TAPMOHUK. 3allIUTa el ynpaBiaeHus oT BICOKUX HanpspkeHuH. TpeGoBaHMs K CUIIOBBIM BBIIPSIMUTENSIM
CHCTeMaM YIPABJICHUS B YCIOBHUSX Cy/IHA.

Paznen 9 TIpeoOpazoBareny CUTHAJIOB.

Ammnutynssle popmupoBarenu. [TMkoBble JETEKTOPHI C UCIIOIb30BAHUEM TPAH3UCTOPOB. Y cTpoiicTBa AU hepeHIInpoBaHUs U
HHTETPUPOBaHUs curHanoB. O0nacTs npuMeHeHus. MeTo sl mpeoOpa3oBaHus U BUBI Tpeodpasosateneil. Lludpossie
npeoOpa3oBarenyu yacToTsl. [IpakTryeckas moTpeOHOCTh B IPIMEHe-HHH aHAJIOTOBBIX Ipeodpa3zoBarerneil. JInHeHHbIE 1
HeIHHeiHbIe TpeoOpa3oBatenu ¢ npuMeHeHreM OY. JluHaMuuecKue 3BeHbs.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

3auéT C OEHKOM - 4 cemecTp
DK3aMeH - 5 cemecTp.
Kypcosas pabora - 5 cemectp.

6.2. Tembl NMCLMEHHBIX PadoT




Kypcosas pabora "Pacuér Tpan3ucropHoro ycunurens"

6.3. KO]—ITpO.]'I])H])Ie BOIIPOCHI U 3a1aHUA

Oran I- ®opmupoBaHue 3HAHIH

[TpumMepHbIe BOIIPOCH! JUIsl 9K3aMeHa:

Kakue 31meMeHTBI OTHOCATCS K ITACCHBHBIM JJIEMEHTAM 3JICKTPOHUKH?

[To xakuM mapaMeTpaM BBEIOUpPAETCS Pe3UCTOp?

ITo xaxuM mapamerpam BeIOHpaeTcs KOHAEHcATop?

Kak ocymiectBinsiercsi BBIOOp MHIYKTUBHOCTH?

Hapmucyiite BOIBT-aMIEpHYIO XapaKTEPUCTUKY IHOAA W TOKaKHUTE e€ pa-00umii ydacToK.

3Tan IT — ®opmupoBanue criocodbHOCTEH

[TpumMepHbIe BOIIPOCH! JUIsl 9K3aMeHa:

Yro Takoe cucrema h — mapamerpos TpaH3ucTopa?

INosicanTe TpuHIMI paboTH Aemudparopa.

IosicanTe npuHIUI paboTEl HOPMUPOBATETS UMITYIECHBIX CHIHAJIOB.

IMosichure npuHUMT paboTh! TPEX(PA3HOH HYIEBOH CXEMBI YIIPABICHHUS C YrioM OTKpbIBaHUS 45 rpajycos.
[NosicanTe puHIMI paboTH TPEX(PAa3HOW MOCTOBOW CXEMBI YIIPABICHUS C YIIIOM OTKphIBaHUS 30 rpaaycos.
3Tan IIT — MaTerpanus cnocobHOCTEH

IIpumMepHbIe BOIPOCHI AJIS 3aIUTHI KYpCOBOM pabOTHI:

[MosichuTe cBOH BBIOOpP TPAaH3MCTOPOB BBIXOIHOTO KacKaja.

Kakmm o0pa3om BEI onpeneniii Ko (OUIIMEHTE YaCTOTHRIX MCKAXEHIH?

IMpuBeguTe NpUMEPHYI0 BPEMEHHYIO THArpaMMy BBIXOJHOTO HANpPsDKEHHUS BAIlleT0 MCTOYHMKA MTUTAHMUS.
[TpuBenuTe BpeMEHHYIO JMarpaMMy HalpsDKEHHs HA BXOJE BBIXOAHOTO KacKasa.

Kakmm o0pa3om BEI nonmydaeTe HeOOIBIION KOI(D(HUIIMESHT MyIbCaliii Ha BBIXO/IE UCTOYHUKA MUTAHUS?
3a cuéT KaKWxX 3IEMEHTOB 00eCICUMBACTCS CTAOMIN3AINS BEIXOIHOTO HAMPSIKECHHS?

[Mosichure puHUMT pabOTHI Pa3pabOTaHHOW BaMM CXEMbI CTAOWIIM3AIMU BBIXOJHOTO HAINPSHKCHUS.

Dbk v = A e
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6.4. MeTronmueckue MaTepHuaJibl, ONPEACTAIIINE NPOHEAYPbI OCHUBAHUA

MeTtoauka oleHKH 3a4€Ta 110 JUCILUILIMHE

3auéT C OLICHKOH CTaBUTCS 110 Pe3yJIbTaTaM paOOoThI CTYJCHTA B YeTBEPTOM CEMECTPE HA OCHOBAHHMH BBITIOJIHEHHS U 3aIlIUTHI
nabopaTopHBIX paboT. [Ipy BHI-TOJTHEHNHN BeeX 3aIIAaHMPOBAHHBIX HACTOAIIEH pabodeii mporpaMmoil 1abopa-TOPHBIX padoT
3amuTe He MeHee 90% U3 HUX CTaBUTCS OLEHKA «OTIMYHOY, IIPU BHINOJHEHUH BCeX 1ab0paTOpHBIX padoT u 3amuTte He MeHee 70%
U3 HUX CTaBUTCS OLIEHKA «XOPOILOY, IIPU BHIIIOJIHEHUH BCEX J1IA00PATOPHBIX paboT U 3ammTe He MeHee 60% cTaBUTCS OLICHKA
«YIOBJICTBOPHUTENEHO». BO BceX OCTAaNIBHBIX CITyda-sX CTaBUTCS OICHKA «HEYIOBICTBOPHTEIHEHON.

MertoauKa OLICHKH 3K3aMEHA 110 JUCIHUIIINHE

OK3aMeH N0 JUCLUUIIIMHE HalpaBJIeH Ha OLIEHKY 3HAaHUH, yMEHUH U HaBBI-KOB, XapaKTEPU3YIOLINX OCBOCHUE YaCTHU KOMIIETEHIUH.
DK3aMeH IPOBOAUTCS MO OMIIETaM, yCTaHOBICHHBIM Kaenpoii, B MMCbMEH-HOM WIN YCTHOM ()opMe, IIPH YCIOBUHU BBIIOJIHEHHS
TpeboBaHUH paboUei mpo-TpaMMbl JUCIUIUIAHBL. OTeHKa «OTIIMYHOY BBICTABISECTCS MIPU YCIOBHH, €CITH CTY-ACHT OTBEYaeT
IpaBUIBHO Ha 85% u Gosee mocTaBIeHHBIX BOIPOCOB. OIEHKa «XOPOIIOY» BEICTABISIETCS, €CIIM CTYACHT OTBEYaeT MPaBUILHO OT 70
% 110 85% mocTaBneHHBIX BONpocoB. OLeHKa «yJOBIETBOPUTENBHOY BBICTABIISAETCS B CIIy-Uae, €CIU CTYAEHT OTBEYaeT MPaBUIbHO
ot 50% 1o 70% mocTaBiieHHBIX BONpo-coB. Eciu mpenoaaBaTens CUNTaeT CUTYAIlUI0 COMHUTEIBHOMN /1JIsl BBICTABJICHHS
YIOBJICTBOPHUTEIIFHOI OIEHKH, OH BIPABE 331aTh JOIOJIHUTEIBHBIE BOIIPOCHL.

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

I[1pu poBezieHUN 1 3aIUTe Ja0OPaTOPHBIX pabOT OLEHUBACTCS JOCTIKEHNE 00YJAIOIIMMCS IIENIeii, ITOCTaBICHHBIX B paboTe B
COOTBETCTBHH ¢ 3aaHreM. OIeHKa «3a4TEeH0)» CTABUTCS 00yJaromeMycsl, €CIIH OH JIOCTHT BCEX IIeNeil, TI0-CTaBIeHHBIX B paboTe,
BBITIOJIHUII BCE 3aJJaHUS 110 TeMeE 3aHATHS, OPOPMHUI UX CO-OTBETCTBYIOIIM 00pa3oM, CMOT IPaBUIBHO OTBETUTH TIPH
HE0OXOAMMOCTH Ha BCE BOIPOCHI MPENOJaBaTelIs 110 CYIIECTBY BBIIOJIHEHHOI padoThI.

OreHKa «HE 3a4TEHO» BEICTABIICTCS 00yJaoMeMycs, €CII OH He BRITIOJIHIII FJIM HE TIPETOCTABIII BCE 3aIaHMS 110 TeMe 3aHATHS,
HE CMOT IPaBUJIGHO OTBETUTH HA BOIPOCHI IIPETIOaBaTENs MO CYIIECTBY BBITIOJIHEHHOH pabOTHI.

MeTtoauka oLeHKH KypcoBOi paboThl (KypcOBOTO MPOEKTA)

KypcoBas pabora HarpaBicHHa Ha OLICHKY 3HAaHMI XapaKTEepU3YIOIINX OCBOSHHUE 3TarnoB (4actei) komnereHuuit [1K-9
«C110c0OHOCTB ¥ TOTOBHOCTH OCYIIECTBIIATE BEIOOD AIIEKTPOOOOPYHTOBAHHS U HICMEHTOB CHCTEM aBTOMATHKH JUTS 3aMEHBI B
mpolLecce SKCIUTyaTallui CyI0Boro obopynoBanus» 3tan I11- ®op-mMupoBaHue CIocOOHOCTEH.

KypcoBas pabota 10/pkHa OBITH IIPEACTABICHA MOSCHUTEIILHON 3aITCKON U IEMOHCTPAlMOHHBIM MaTepHAJIOM, BBINOJIHEHHBIM B
BUJIC ITPE3CHTAIIHH.

[Tybnmynas 3ammra 00yJaromerocs OIeHNBACTCS 10 4-X OaIIbHON IITKaJe ¢ OIEHKAMH «OTIHIHOY, «XOPOIIOY,
«YJOBJIETBOPUTENBHO», «HEYIOBICTBOPH-TEIBHOY.

O1eHKa «OTIMYHOY BBICTABISETCS 00Y4aIOIEMYCs, €CIIH BCE Pa3fieibl pabo-Thl BHIIONHEHB] B YCTAHOBICHHBIE CPOKH U B
COOTBETCTBHH C TPeOOBAaHMAMM 33/1a-HUS Ha IPOCKTUPOBAHKE, B TIOJTHOM 00BbeMe 1 Oe3 omudok. B xoze 3amuTsr npo-
JEMOHCTPHPOBAHO MOTHOE IOHUMAaHUE CYTH BBIIOJIHEHHBIX pacuéToB U MPUHATHIX perreHuid. Ha Bonpocs! mpenogasarens,
Kacaroluecs TeMbl paboThl, AaET pa-BUIIbHBIC 1 00OCHOBAaHHBIE OTBETHI.

OreHKa «XOPOIIO» BEICTABIACTCS 00YJarONIeMYCsI, €CIIH BCE pa3/ieNbl pabo-THI BEITOJHEHB! B YCTAHOBICHHBIE CPOKH U B
COOTBETCTBHH C TPeOOBAaHMSAMH 33/1a-HUS HA IPOCKTUPOBAHKE, B TIOJIHOM 00BeMe 1 Oe3 omubdok. B xoze 3amutsr npo-
JEMOHCTPHPOBAHO MOHUMAaHHE CYTH BBIMOIHEHHBIX PAcU€TOB U MPUHATHIX pellle-HUi, Ha OJUH MU HECKOJIBKO BOIPOCOB AaHBI
OTBETHI C HECYIIECTBEHHBIMH OIINO-KaMH.

OreHKa «yIOBIETBOPUTEIBEHOY» BEICTABIACTCS 00YUIAIOMIEMYyCs, €CIIN BCE pa3/iesibl paOOTHI BHITIOITHEHBI B COOTBETCTBHH C
TpeOOBaHUSIMU 3aJaHUS HA IPO-EKTHPOBAHUE, B IOTHOM 00beMe U 6e3 oIMOOK (C HCIPaBICHHBIMH OLTHOKaMU, BBISIBICHHBIMU B
X0JI€ TIPOBEPKH), HO C OTCTaBaHHEM OT rpadyika paboThl HaJl KypcoBOil paboToii. B xone 3amuTs! poeMOHCTPHUPOBAHO HE MOJIHOE
TIOHMMAa-HHUE CYTH BHIITOJHEHHBIX pacdEéTOB M MPHUHATHIX PEIICHNH, Ha OJIH HIIH HECKOJIBKO BOIPOCOB TAHBI OTBETHI C




HECYHIECTBEHHBIMHU OIIMOKAMHU.

O1LeHKa «HEY/IOBJICTBOPUTEIHHO» BBICTABIISIETCS 00yJarOLIEMYCsl, €CIIN BCE Pa3zielibl pabOThI BBINOIHEHBI B COOTBETCTBUH C
TpeOOBaHUAMH 3aJaHUS HA IPOCKTUPOBAHKE, B TIOJIHOM 00BheMe 1 0e3 OIMOO0K (C MCTIPaBICHHBIMU OIIHOKAaMH, BEISIBICHHBIMH B
XOJie TIPOBEPKH), HO C OTCTaBaHHEM OT rpaduka paboTsI Hax KypcoBoi paboToii. B xoe 3amuTs! MpogeMOHCTPHPOBAHO
HETIOHMMaHHe CYTH BBIIIOJHEHHBIX PACUETOB M NPUHATHIX PELICHHUIT, Ha 1Ba 1 O0JIee BOIpOca He JaHbl OTBETHI, MM JJAHBI OTBETHI C

CYIICCTBCHHBIMU OIIHOKaMHU.

IIpenonaBaTens BIIpaBe 3a4aBaTh JONOJHUTEIBHbIE BOIIPOCH], HAIIPABICHHBIE HA YTOUHEHUE YPOBHS 3HAHUN, YMEHUN U HaBBIKOB
CTYZIEHTa B paMKaX OCBOCHUS KOMIIETCHIUH 110 JAHHOW OUCLUILIUHE.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 PexomeHnayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 |T'omzsxoB M. B., CynoBasi 3JeKTpOHHUKA U dIIEKTpoTexHUKa. [IpodeccrnonansHoe Bnaausoctox: MI'Y um.
I'epamenxo E. A. TECTHPOBAHUE anM. I'.1. HeBenbckoro,
2010
JI1.2 | Enmuun AHaTtonuit DJIeKTPOTEeXHUKA U OCHOBBI BJIEKTPOHMKH: y4e0. mocodne Hosocubupck: HI'ABT,
HBanosu4, Myxux 2009
Brnapumup VBanosuu
JI1.3 | Cmupsnos 1O. A., OCHOBBI HAHO- U (PYHKIIMOHATBHOM AJIEKTPOHUKH: ydeO. mocoone Mockga: Jlans, 2013
Coxomos C. B., Tutos
E.B.
JI1.4 [Ocokuna E. B. Kypc nexuuii mo cyoBoii aneKkTpoHHUKe.: yueOHOe mocodue Bnapusocrok: MI'Y um.
anm. I'.1. HeBenbckoro,
2009
7.1.2. lonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIU 3aryiaBue WznarenscTBo, rox
JI2.1 | Myxun Baagumup DJIeKTPOTEXHUKA U OCHOBHI AJICKTPOHHUKHU. BOTIPOCH! - OTBETHI: y4el. Hosocubupck: HI'ABT,
WBanosuy, Enmun OCOOMeE JUIS CTyACHTOB HEIEKTPOTEXH. CIICI. 2011

Amnaronuii Banosuu

7.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI3.1 | Ocumnos Bukrop PykoBoacTBO K 1ab0paTopHbIM paboTaM MO AUCHUILTHHAM HoBocubupck: HI'ABT,
MBanoBuu "Onekrponuka" u "[IpeobpazoBarenpHast TeXHUKA" 2001

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

Hasnavenue OobopynoBanue
YueOHas aAyIUTOPHS quist | AynutopHas gocka, 2 mr.; Kommiekr ydeOHO#i Mebenn; MynbTuMenuiiHOoe 000pyIOBaHHE:
MPOBECHUS 3ansatuil | [Ipoektop  (mepeHocHOi), dkpaH (ctammoHapubrid), IIK (mepeHocHoit); JlaGopaTopHbie

JICKIIMOHHOI'O THIIA

YCTAaHOBKM: YHHBEpCalbHbIE YCTAaHOBKM CO CMeHHbIMH masensmu (1-4), HccnemoBanme
HEYNpPaBIAEeMBIX CXEM BBIIPAMIICHHS IEpeMEHHOro Toka, McciemoBaHust Tpexda3HOro IOy
YIpaBIIEMOr0  THUPHCTOPHOTO  BhIIpsiMUTENs,  [cciemoBanmst — TpéxdasHbli  MOCTOBOM
THUPUCTOPHOW CXEMBI BBIIPAMICHHS MepeMeHHoro Toka; JlabopaTopHoe 00OpyHOBaHHE:
Ocuumnorpad DS1102E, 8 mt., Hudposoit mynstumerp ABM-4141, 4 mr., I'enepatop AWG-
4112, 4 mr., Hudposoii muwmumsoabT™MeTp ABM-1164, 4 mr., Ocummiorpadp MOS-620CH, 2
mrT.; YdeOHO-HarmagHble mocoOmst: OCHOBHBIE TapaMeTpbl OWIONSAPHBIX  TPAH3UCTOPOB,
YHHBepcaIbHbIE I UMITYJIECHBIE TIOJIyIIPOBOJHUKOBEIC JUOBI

JlabopaTopus

3aHATHH

JNEKTPOHHOM | AynuTopHas mocka, 2 mrT.; Kommmekt ydeOHoN Mebenu; MynbTuMmenuitHoe o00O0pyIZOBaHHUE:
TeXHUKU - ydeOHas aymutopus |[Ipoektop (mepeHocHoil), 5kpaH (cranuonapubiii), I[IK (mepenocnoit); JlaGopaTopHsbie
JUI TIPOBENICHUS JITaOOPaTOPHBIX | YCTAHOBKH: YHHUBEPCANBHBIE YCTAaHOBKM CO CMEHHBIMH maHemiMu (1-4), Hccrmemosanue

HEYNPABIAEMBIX CXEM BBIIPAMIICHHS TEPEMEHHOTO ToKa, VcciemoBaHus Tpex(ha3HOTo MOy
VIPaBIsIEeMOr0  THPUCTOPHOIO  BhIMpsAMuTens, MccnemoBanust — TpéxdaszHbli  MOCTOBOH
THPUCTOPHOH CXEMBI BBINPAMICHHS IEpeMEHHOro Toka; JlabopatopHoe o00OpynoBaHuE:
Ocummnorpag DS1102E, 8 mr., [{udposoit mynstumerp ABM-4141, 4 mr., 'enepatop AWG-
4112, 4 mr., Hudposoit mummBonsT™MeTp ABM-1164, 4 mr., Ocummnorpap MOS-620CH, 2
wr.; YueOHO-HarmsgHele 1ocoOus: OCHOBHBIC TMapaMeTpbl OHIOJAPHBIX  TPaH3UCTOPOB,
YHHBepcabHBIE H UMITYJIECHBIE TIOJTyIIPOBOTHUKOBEIC THOIBI

ITomemenne

CaMOCTOSATENBHON paboThI

s | Kommekr  yue6moit wmebemu; IIK — 1 mr., mnoxmkmodeHHBIX K cetn  "MHTepHer" w

obecrneynBarOIUX  JOCTY B  OJIEKTPOHHYIO  HH(OPMAIHOHHO-00pPa30BaTENbHYI0  Cpemy
YHuBepcurera

VYuebHas
MPOBEICHUS

ayAUTOPUS
TPYIIIOBBIX

i | AyouropHas jmocka; Komrmiekt yueOHOH wmeOenmm; Jlaboparoprble creHnmsl: ccmemoBaHue
U | ammaparoB 3ammThl, MccnemoBaHuwe pere ympaBieHus, lcciiemoBaHHe 3IEKTPOMarHUTHBIX




WHIUBUYaJIbHBIX KOHCYJAbTAIIUHN

KOHTAaKTOpOB, M3ydeHue MarHuUTHBIX IIycKarened, THPUCTOPHBIA 3IEKTPOIPHUBOJ IOCTOSHHOIO
Toka, HMccrnenoBaHue CHCTEMBI YNpaBIE€HHUs IIyCKa aCHHXPOHHOTO 3JEKTPOJBHUrarens C
KOPOTKO3aMKHYTBIM POTOPOM IIEpeKITIOYeHHEeM OOMOTOK CTaTopa CO 3BE3/Ibl HAa TPEYrONBHHUK B
¢ysknun  BpemeHH, VcciaenoBaHMS CHCTEMBI MECTHOTO U AUCTAHIMOHHOTO — YIPAaBICHUS
OpammuieM ¢ TOMOINBIO KOMaHIO-KOHTpoiepa, lccienoBaHMe aCHHXPOHHOTO JIBHTATeNs C
¢dazHeiM poropoM, HMccnenoBaHue aBUTaTeNns IOCTOSHHOTO TOKa, JlccienoBaHWE CHCTEMBI
I'enepatop  —  [IBurarens, JlabopatopHoe  obopynoBaHHE: [IpuBon Oparmms,
OnexTpoABUraTeNbHbIE  CHAapKW;  YdeOHo-HariamHele mocobms: Cxema  3IeKTpudecKas
MPUHLIUINANBHAs PYIEBOro sieKkTpornpuBoga Oykcupa Tonkatens. IIpoekr Ne 758, Cxema
SIEKTPONPUBO/IA PYJIEBOTO ycTpoiicTBa Teruoxoaa. IIpoext Ne 428




