MVHWUCTEPCTBO OBPA30OBAHNA 1 HAYKU

JIOHELIKOW HAPOJIHOM PECITYBJIMKU
I'OCYJIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILEI'O ITPO®ECCHUOHAJIBHOI'O OEPA3OBAHMS
«JTOHELIKMI HALIMOHAJI Iﬁﬁi?Xi g

P g % —A.A. Kapako3os
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PABOYAS ITPOI'PAMMA JTNCIUAITINHBI
b1.B.11 IlpoMbInIeHHAS 3JIEKTPOHUKA

Hamnpasnenue noaroToBKu: 13.03.02 DneKkTposHepreTuka 1 3JIEKTPOTEXHHUKA

(KOJ1 ¥ HAMMEHOBAHUE HAIIPABJICHHS IOTOTOBKH / CIICLUATLHOCTH)

HamnpasienHnocts (poduiib): DneKTpocHAOXKEeHHE
(HanMeHoBaHKEe IPOUIIS / MATUCTEPCKO# IPOrpaMMBI /CIIELHAIM3ALAH)
[Iporpamma: OakanaBpuaT

(OakanaBpHaT, MarucTpaTypa, ClieluaIuTeT)

CDopMa O6Y‘I€HI/IH: O4Has1, 3a049Hasi1, O4YHO-3a04YHas1

(o4Has1, 3a04Hast, OYHO-3a04HAs)

dopma oOyueHus Ounas Qurio- 3aouHas
3a04Has
Cemectp 5 5 3)
OO01ast Tpy10€MKOCTB B 3.€./4acax 40/144 | 4,0/144 | 40/ 144
Konrakthas pabora (4ac.) 72 26 16
Jlexmuu (vac.) 34 12 6
JlaGopatopHbie paboThI (4ac.) 34 8 4
[IpakTryeckue (ceMHMHAPCKUE) 3aHATHUs (dac.) - - -
CamocrosTenpHas paboTa (4ac.), B TOM YHCIIe 36 82 110
KypcoBoii npoekt/pabora (cemectp) - - -
Kontposb (3k3aMen/3a4ér, Jac.): 9K3aMeH, | 9K3aMeH, | DK3aMeH,
36 36 18

Jonenxk 2023 r.



PaGoyast mporpamma nucuurinHbl «IIpoMblieHHas 37eKTPOHUKA» COCTaBlIeHa
B COOTBETCTBUM C Y4YeOHBIM IUIAHOM II0 HampaBieHuto mnoaroroBku 13.03.02
«DNeKTpO3HEpreTuKa ¥  JJEKTPOTeXHWKa» JJIsi  HalpaBleHHOCcTH  (mpoduis)
«OnexrpocHabxenuey» s 2023 roga npuéma mo OYHOH, OYHO-3204YHOM, 3a04YHOM
bopmaM o0OyUeHHS.

CocraBuTein:

HoueHT Kadenps «Inekrpomexanuka u TOO», K,T.H., JOLEHT

%= . JLA.Bacunses

“~{(mofruce)

PaGouas mporpamMMa paccMOTpeHa W NPHHSITA Ha 3acefaHuH Kadeapbl
«2nexTpomexanuka 1 TOD».

IIpoToko: oT « {3 » 03 2023 roma Ne .
3aBenyromuit kadeapoi % E.A. Xypasenb
(noamnuce) (®.1.0.)

Pabouyassi  mporpamMmma  corylacoBaHa ~ C  BBINycKaiomei  kadempoit
«DNeKTpoCHabKeHNE MPOMBIIIIIEHHBIX TPEANPUATHIA U TOPOIOBY
IIpotokonm ot « 75 » 03 2023 roma Ne_ 7 .

3aBenyroumit kadenpoii L M JleBmioB
(ﬁW 7 (®.1.0.)

Pabouas mporpamma ogo0pena y4eOHo-MeToauueckoii komuccuein JJOHHTY
10 HampapjeHuIO (cnenuansHOocTH) moarotoBku 13.03.02 «DnexTposHepretrka u
AJIEKTPOTEXHHUKA.

[Ipotokon ot « L% » 05 2023 roma Ne > .
IIpencenarens el - C.H. Txauenko
(HOHHHCL) (®.1.0.)

Paboyas nporpamMma npoasena juist 20 roja npuéma Ha 3aceilaHuM Kapeapsl
«Onextpomexanuka u TODy.

[IpoToKOI OT « » 20 romaNe .

3aBenyrouuit kadenpoii

(moanuce) (®.1.0.)
CormacoBaHo ¢ BhIlTycKaromieit kapenpoit «IeKTpocHa0KeHHe TPOMBIILIEHHBIX
IPEANPUSITHN ¥ TOPOLOBY.
3aBenyromuii Kapempoit

(moanucs) ' (©.1.0.)

Pabouas nporpamma npoasena s 20 roza nmpuéMa Ha 3aceaHud Kadeaphl
«Onextpomexanuka u TODy.

[IpoTokomn OT « » 20 romalNe

3aBenyroumit kapenpoii

(noanuce) (©.1.0.)
CornacoBano ¢ BelmycKaroleit kadenpoit « DIeKTpocHabKeH)e TPOMBIIIEHHBIX
NPEANPUSTAN H TOPOJIOBY.
3aBexyroumit kadenpoit




1 OBBEKT, HEJIb U 3AZTAYN OCBOEHMUSA TUCHUIIJINHBI

JlucuuniauHa paccMaTpUBAaeT BOIPOCHI MPUMEHEHUS] NPUOOPOB JIEKTPOHHUKHU M
AJIEKTPOHHBIX YCTPONCTB B 3JIEKTPOIHEPIETUKE, B IPOMBIIUIEHHOCTH U Ha TPAHCIIOPTE.

[{enp AMCUHUIUIMHBLI: U3yYEHUE NPUHLUIIOB JEHCTBHS, CBOMCTB U BO3MOXKHOCTEM
JJIEKTPOHHBIX ~ NPUOOPOB U YCTPOMCTB, HX NPUMEHEHUs JUId  pElICHHUs
IIPOM3BOJCTBEHHBIX 3a/1a4 B 00JIACTU JIEKTPOTEXHUKHU U 3JIEKTPOIHEPTETHKHU.

3amaul  JAMCUMIUIMHBL  (OPMHpPOBAHME 3HAHUN JJIEKTPOHHBIX NPUOOPOB U
YCTPOMCTB, MPHUOOPETEHNE HABBIKOB CO3/IaHUS M aHATN3a AJIEKTPOHHBIX CXEM, YCBOCHHE
METOJOB pacyeTa M MOJCIUPOBAHUS, O3HAKOMJIEHHE C COBPEMEHHBIM COCTOSIHUEM
UHGOPMAIIMOHHON M CHUJIOBOM JJIEKTPOHHON TEXHHUKH, MOATOTOBKA CIIEHAINCTa K
IMPUMEHEHUIO JIEKTPOHHBIX YCTPOMCTB M UX AKCILTYaTALMH.

B pesynbrare 0CBOEHUS IUCUUILUIMHBI CTYAEHT JOJIKEH:

3HAMb:

— TNPUHLOMNBL JACUCTBUSA, YCTPOMCTBO MW  XApPAKTEPUCTUKU COBPEMEHHBIX
KOMITOHEHTOB 3JIEKTPOHUKH;

— TPUHLUIBL TOCTPOEHUS M paboTy 3JIEKTPOHHBIX YCTPOMICTB aHAIOrOBOU
TE€XHHUKH, UMITYJIbCHBIX YCTPOMUCTB, yCTPOUCTB LIU(PPOBON TEXHUKH;

— OCHOBBI Pa0OTHI CHJIOBBIX IPE0OpPa30BaTENIbHBIX YCTPOUCTB.

ymemn:

— COCTaBJISITh AHAJIOTOBBIE, WUMITYJIbCHBIE U LHU(PPOBHIE SJIEKTPOHHBIE CXEMBI U
MOJIEJIUPOBATh UX PadOTy;

— PAcCUUTHIBATH PEXKUMBI PAOOTHI U XapaAKTEPUCTUKHU ANEKTPOHHBIX YCTPOKCTB;

— JKCHEPUMEHTAIBHO OIpPEAENATh XAPAKTEPUCTUKHU 3JIEKTPOHHBIX MPUOOPOB U
YCTPOWCTB;

— IPUMEHSTH JJIEKTPOHHBIE YCTPOMCTBA U TPAMOTHO MX 3KCIUTYyaTUPOBATh;

enaoemo:

— HaBBIKAMH HUCIIOJIb30BAHUS 3JIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

— METOJIaMH pacyeTa, MOAECIMPOBAHUS U aHATIN3a AIEKTPOHHBIX YCTPOKCTB.

[Tpouiecc m3ydyeHHs] AUCUMILIMHBI HAmpaBieH Ha (POpMHpOBAHHE CIETYIOIINX
KOMIIETEHIIN:

— CIIOCOOHOCTh PACCUUTHIBATH PEKUMBI  PabOTBHl  JIEKTPOIHEPreTUUECKUX
YCTaHOBOK pPa3JMYHOTO HA3HAYCHUs, OIpPEAEATh COCTaB OOOpYIOBAaHUS U €ro
napaMeTphbl, CXeMbI JIEKTpO3HepreTnueckux 00bekToB (ITK-4);

— CHOCOOHOCTh HCIOJIb30BAaTh TEXHUUYECKUE CPEJCTBA AJI U3MEPEHHSI OCHOBHBIX
NapamMeTpOB AJEKTPOIHEPTETHUECKUX U DJIEKTPOTEXHHUUYECKMX OOBEKTOB M CHUCTEM U
poucxXoauX B HUX mporneccon (ITK-5).

2 MECTO JUCHHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuuniauHa ~ OTHOCHUTCS K 4acTH,  (opMupyeMoW  y4acTHHKAMH
oOpa3oBaTenbHbIX OTHOLIEHUH, biioka 1 nucuumiuH (Moyneii) yueOHOro miaHa.

bazupyeTcst Ha 3HaHUAX W YMEHHSIX, KOTOPBIE CTYACHT MPHOOPEN MPU OCBOSHUU
MPEIIIeCTBYIONTNX JTUCIUILINH:



¢u3nKa, TEOPETUYECKHE OCHOBBI JJICKTPOTCXHUKH, BBICIIAS MAaTEMATHKa,
AIEKTPUUECKUE U KOMIIBIOTEPHBIE U3MEPEHUSI.

3HaHUS U YMEHMs, NPUOOPETEHHbIE NPU OCBOCHUHM JaHHOW AUCIUIUIMHBI,
peanu3yloTcs CTYACHTOM IMpPU U3YYEHUH MOCIAEAYIOMMUX JUCIHUIUIMH MPOTrpaMMm
OakajgaBpCKOM W MarucTepCcKOi MOATOTOBKH, TAKMX Kak MpeoOpa3oBaresibHas TEXHUKA,
OCHOBBI PEJICMHOM 3alUTHl U ABTOMATU3AI[UU SHEPTOCUCTEM, FJIEKTPOTEXHOJIOTHUECKUE
YCTAaHOBKA M YCTPOWCTBA, MPOEKTHUPOBAHUE CHUCTEM DJIEKTPOCHAOXKEHUS M APYTrHX
JTUCIUTUINH, CBSI3aHHBIX C UCTIOJIb30BAHUEM YCTPOUCTB MPOMBIIIIEHHOM 3JIEKTPOHUKH.

3 CTPYKTYPA U COAEP) KAHUE JUCIUIIJINHBI

3.1 Pacnpenesienne y4eOHBIX 4YacoB MO TeMaM UCHUIUVIMHBI W BHAAM
3aHATHN

KonuecTBo yacos
Ne (ouHasi/04HO-3a04yHas1/3a0uHas hopma)
HaunMeHoBaHue TeM
e (coaeprkaTeIbHBIX MOIYJICH) B TOM AHeIe
MBI Beero  |Jlekumu | JlaGop. | [Ipakr. | CPC
(cemuH.)

Tema 1 ®uznueckre OCHOBBI

1 | paGoTHI MOTYTIPOBOIHHUKOBBIX 6/5/7 2/1/1 | 2/0/0 - 21416
npruOOpoB

o | Tema 2. TipuGoper 30/28/33 | 10/4/1 | 10/4/2 | - | 10/20/30
DIICKTPOHUKHU

3 | fema 3. Amanoroskie 25/24/27 | 7/2/1 | 101272 | - | 8/20/24
3JICKTPOHHBIE YCTPONCTBA

g | Fewa 4. Mmymcieie 11/11/15 | 3/1/1 | 4000 | - | 4/10/14
YCTPOWCTBA

5 | Tema S. Hugposere 12112115 | 4/211 | a0 | - | 410014
YCTPONCTBA

g | Tema 6. Cirosas 20/22/23 | 8/2/1 | 4120 | - | 8/18/22
DIICKTPOHUKA

KonrakTHas pabota 4/6/6

(momogHUTENbHAS)

KypcoBas pabora (mpoekr) -

Hroro no BugaM 3aHATUI 108/108/126 |34/12/6 | 34/8/4 - 36/82/110

KonTposb 36/36/18

NTOT'O 144/144/144

(I)opanOBaHne KOMIIETEHIIUH B pe3yjabTare 0CBOCHUA TEM JUCHUILIMHbI

TeMbl TUCLUILINHEI, HAalleJICHHBIE HAa BEIPA0OTK
Kommerenmnnu e >, Hall p y
KOMIIETEHIINHT
[1K-4 Tembr 1 -6
I1K-5 Tembr 1 — 6




3.2. Jlekuun

Tema 1. dusuueckre OCHOBBI paOdOTHI IMOTYIPOBOIHUKOBBIX TPHOOPOB

Coneprxkanue TemHl 1.

OcHOBHEIE TIOHATHSL. Krnaccel HOJIYIIPOBOHUKOBBIX npuOOpOB.
DJIEKTPONPOBOAHOCTh MPUMECHBIX IOJYIPOBOAHUKOB. JlpeidoBbiii u auddy3HbIH
TOKHU. DJIEKTPOHHO-ABIPOYHBIN TIEPEXO/I.

Jlutepatypa k Teme 1: [1, 2, 9].

Tema 2. ITpuGOpbI AIEKTPOHUKH.

ConeprkaHue TEMBI 2:

Brempsmurensubie  quonsl. Pacuer pabouero pexkuma. MOoIHbIE JAHOMABI.
[TapamienbHO€E U MOCIIEI0BATENBLHOE BKIIOUEHNE qU010B. CTaOMINTpOHbI. Bapukansl.

bunonsipHbie TpaH3UCTOPBI. Y CTPOKWCTBO UM MPUHUMUI ACHCTBUA. Pexxum paboThI.
OcHoBHble cxeMbl BkioueHHs. BAX. OcHoBHble mnapamerpbl. TemmneparypHbie
cBoiicTBa. MoliHbIe OUMOISIPHBIE TPAH3UCTOPBHI.

[ToneBpie TpaH3UCTOPBI. TpaH3UCTOpPBHI € ymopasisroluM nepexoaom. MJII-
TPAH3UCTOPBI CO BCTPOEHHBIM KaHajuoM. MJIII-TpaH3ucTOpbl ¢ HMHAYLHUPOBAHHBIM
kaHaioM. OcHoBHBIE cxeMbl BKiIroueHHs. BAX. OcHOBHble mnapameTpsl. MoliHble
noJsieBble Tpan3uctopsl. CUT-Tpan3nucTopsl.

bunossipable TPaH3UCTOPHI ¢ U30JIUpOBaHHBIM 3aTBOpOoM IGBT.

Tupuctopsl. YCTpoHCTBO W mNpuHIUI aeicTBus. Paboumit pexum. CrocoOsl
BKJIIOYEHHsSI W BBIKIIIOYEHUA.  CuMUCTOpBL. 3anupaemble THPUCTOPBL. (OCHOBHBIE
DKCIUTYaTallMOHHBIE TAPAMETPBI. 3aIIUTa THPUCTOPOB.

OnTo3nekTpoHHbIe TTPUOOPBL. CBeTonunoabl. PoTOANOIBI, (POTOTPAH3UCTOPHI,
doTotupucTopbl. ONTPOHBHI.

WNHurerpanpHas  dyekTpoHuMKa.  VHTerpanmpHble  MHKpocxembl.  CHIIOBBIE
WHTETPAJIbHBIE MOTYJIN.

Jlutepatypa k Teme 2: [1, 2, 9].

Tema 3. AHanoOroBbI€ AJIEKTPOHHBIE YCTPOUCTBA.

ConeprxaHue TeMbl 3:

Tpansucropusle ycunurenu. [IpuHOUN JOEUCTBUS YCHIMTEIBHOIO KacKaza.
Kackan ¢ o0mum smutTepom. Kackas ¢ 00IuM KOJIJIEKTOPOM. Y CHIIMTEIIbHBIC KacKaabl
Ha TMOJIEBBIX TpaH3ucTopax. Kackagpl ycwieHussT MOIIHOCTH. MHOTOKacKaIHbIe
ycwurend. OOpaTHbIe CBA3U B yCUIIUTETISX.

Yeunurenu noctostHHOro Toka. JuddepenuuanbHblii kackan. OnepanroHHBIHN
ycunurens. HewmnBeptupyronmui OVY. Huseprupyrommii OY. PasHocteii OV,
Omnepanuonnsie cxeMbl. Cymmatop. Uaterpatop. duddepenuuarop.

Jlutepatypa k Teme 3: [1, 2, 9].

Tema 4. UMnynibCHBIE YCTPOMCTBA.

ConepxkaHue TeMbl 4:

[Mudposbie  TpanszuctopHsie kimoud. Kmoun ©Ha  M/II-Tpan3ucropax.
Amnainorossle kimoun. Komnapatopsl. Tpurrep Imura.

['enepaTtopsl cuHycouanbHoro HanpsbkeHust. LC-renepatopsl. RC-renepatopsi.
ABTOKOJNI€OaTENbHBIE MYJIbTUBHOpaTOphl. Knymuii wmyneTuBuOpatop. ['enepartop
JIMHENHO-U3MEHSIOIIETOCS HANIPSIKEHHUS.




Jluteparypa k Teme 4: [1, 2, 9].

Tema 5. [{udpoBsie ycTpoiicTBa.

Copep:xaHuEe TEMEI 5.

Jlormueckue HMMC. OcCHOBHBIE JIOTUYECKHE ONEpanuu. THIBI JIOTHYECKUX
sanemeHToB. TTJI-moruka. DCJI-noruka. MJII1-norunka. KomMOMHAIMOHHBIE JTOTHYSCKUE
ycrpoiicTBa. lludparops! u gemmdparopsl. MyabTHIIEKCOPHI U JAEMYIbTUILIIEKCOPHI.

[uppossie UMC. Tpurrepsi. Acunxponssiii RS-tpurrep. Cunxponssie RS-, D-,
T-, JK-tpurrepsl. C4eT4riku UMIYJIbCOB. JIBoM4HBIC cUeTYMKU. CUETUMKHU C APYTUM
koddummenTom cueta. Peructpsi.

Jlutepatypa k Teme 5: [1, 2, 9].

Tema 6. CuiioBast 2JIEKTPOHHKA.

CozeprkaHue TEMbI 6:

M cTOYHMKY BTOPUYHOTO AIeKTponuTanus. TpanchopmaropHsie cxeMbl. HyneBoit
u MocTOBOW BbIIpsAMuUTENU. PunbTpsl. CraOunuzartopsl HampspkeHus. VcrouHuka
OUTaHUsET €  MHOTOKpaTHbIM  mpeoOpa3zoBaHuMeM  dSHepruu.  MmmynbcHbIE
npeobpazoBarenu. [IpeoOpa3oBarenu ¢ MOBBILIEHUEM HATIPSKEHHUS.

VYnpasnsemblie BoinpsiMuTenu. OqHodasHble BRIIPAMUTENN O0IbIION MOIIHOCTH.
Kommyrannonnsie mpoueccel.  Tpexda3zHbie BbIIpAMUTENH.  MHorodasHble
BBIIPSIMUTEIH.

WNuBepTupoBaHue >3Hepruv. IHBEPTOPBI, BEJOMBIE CETBIO. ABTOHOMHBIE
WHBEPTOPHI TOKA U HAMPSKEHUS.

Jlutepatypa k Teme 6: [1, 9].

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

[TpakTryeckue 3aHITUS yUeOHBIM IJIAHOM HE MPETYyCMOTPEHBI.

3.4 JIabopaTopHbie padoThI

O0mnem, gac.
No ouHas/
i Tema paboTsI OUHO-320HAs/ JIlutepatypa
3a049HAas
1 | Uzyuyenue nabopatopHoro creraa 87J1-01 2/0/0 [10]
2 | MccnemoBaHue MOyITPOBOHUKOBBIX THOJIOB 41212 [10, 12]
3 | UccnenoBanue OUIIONIIPHOTO TPAH3UCTOPA 21210 [10]
4 | MccaenoBanue MOJICBOrO TPAaH3UCTOPa 2/0/0 [10]
HccnenoBadue THPUCTOPOB B JTaOOpaTOpUU [10, 12]
5 e 2/0/0
Multisim
6 | MccnemoBanue yCcmmTeIbHOro Kackaaa ¢ 0D 4/2/0 [10]
HccrnenoBanue yCHIUTEIBHBIX KACKAIOB B [10, 12]
7 - 2/0/0
nabopatopun Multisim
8 | UccnenoBaHue yCUIUTENSI MOCTOSTHHOTO TOKA 2/0/0 [10]
9 VceneoBanme onepanioHHbIX YCHITHTENCH i 2/0/0 [12]
OTIEPAIMOHHBIX cXeM B Jlaboparopuu Multisim
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10 HccnenoBanue reHepaTopa MUI000pa3HOro 2/0/0 [11]
HaPSHKEHUS
11 | HudpoBoii TpaH3UCTOPHBIN KITFOY 2/0/0 [12]
12 | UccnenoBaHue JOTHUECKUX CXEM 2/0/0 [11]
HccnenoBanne cCAeTYNKOB UMITYJIHCOB B [12]
13 . 2/0/0
naboparopun Multisim
14 | MccnenoBadre MOCTOBOM CXEMBI BBRITTPSIMIICHUS 4/2/2 [11, 12]
NTOT'O 34/8/4
3.5. CamocrosiTesibHAas padoTa CTyAeHTa
Ne OO0nBeM, Jac.
n/m Bunel camocTosTenbHON pabOTHI CTYCHTA OYHas1/04HO-3a04YHas/
3a04Hasl
1 N3ydeHue JIEKIIMOHHOTO MaTepuraia B TeUCHHE 18/58/90
cemecTpa
2 [ToaroToBka K 1a00paTOpHBIM paboTam 18/12/8
3 [TonroTroBKa K MPaKTUICCKUM 3aHSATHSIM -
4 BelosiHEHHE KypCOBOTO IPOEKTa (paboThl) -
5 BrImonHeHNe HHIUBUAYATBHOTO 3aJaHUS 0/12/12
NTOTI'O 36/82/110

3.6 KypcoBoii npoekT (pa6oTa), HHIUBHAYAJIbHOE 3aaHHE

KypcoBoii npoexT (paboTa) no AMCUUIIIMHE YU€OHBIM IJIAHOM HE IIPEyCMOTpPEH.
WuauBuayanbHOe 3a7jaHie MPEAYCMOTPEHO NP 3a04HON Gopme oOyueHus. Temaruka
WHIUBUIYAIBHOTO 33JaHUsl CBSI3aHA C CaMOCTOATENIBHBIM BBIIIOJIHEHUEM PacyeTHON
pabotel B cootrBeTcTBUM C [13]. OObem yueOHOM Harpy3ku IMpU BBINOJIHEHUU
VMHIMBUIYAJIbHOTO 3a7aHus 12 4acos.

4 ®OHA OHEHOYHBIX CPEIACTB

4.1 Kpurepuu ¥ WKaJbl AJA HHTCTPUPOBAHHONH OLICHKH YPOBHS
chopMHpPOBAHHOCTH KOMIIETEHIIUM

Cocmasnawowas komnemeHyuy — NOAHOMA 3HAHUU

- HyJIEBOW YpOBEHb: HEBEPHBIEC, HE APIYMEHTHPOBAHHBIE, C MHOKECTBOM I'PYObIX
OLIMOOK OTBETHI HA BONPOCHI. Y POBEHb 3HAHUIN HM)KE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHAMAJIbHBIM YPOBEHb: JaHbI HE MOJHBIE, HETOUYHBIE U HEAPTYMEHTUPOBAHHBIC
OTBETHl Ha BOMpOChl. [lomyieHo MHOro rpyObIXx OIMOOK. YpPOBEHb 3HAHUW HUXKE
MUHUMAJIbHBIX TPEOOBAHMIA;

- TIOpPOTOBBIM  YpOBEHb: JaHbl  HEJOCTATOYHO TMOJIHBIE, TOYHBIE W
apryMEHTUPOBAHHbIE OTBETHI Ha BOIPOCHL. [IIOXO 3HaeT TepMHHBI, ONpPEACIICHUSA U
IIOHATHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLIECHUS, NMPUHUMIIBL. J[OmylieHo MHOIo
HEerpyObIX OIINOOK;



- CpeIHUHN ypOBEHb: JIaHbI JIOCTATOYHO TOJHBIC, TOYHBIC U aPTYMEHTHPOBAHHBIC
OTBETHI Ha BONPOCHL. B I11e710M 3HACT TEPMUHBI, ONPEACIICHUS W TOHSATHS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHUS, TPUHIUIBLL. JOMyImIeHO HECKOJIbKO HErpyobIxX
OIITHOO0K;

- IPOJIBUHYTHIA YPOBEHB: JaHbBI MOJHBIC, TOYHBIC U aPTYMCHTHUPOBAHHBIC OTBETHI
Ha BOIIPOCHI. 3HAET TEPMHUHBI, ONpPESICHUS U MOHSATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHMSI, IPUHITUIIBIL. J[OTyIIIeHO HECKOJIBKO HETPYOBIX OIMIMOOK;

- BBICOKHH YPOBCHB: JIaHBI ITOJIHBIC, TOYHBIC M apTYMECHTHPOBAHHBIC OTBETHI Ha
BOINIPOCHI. 3HAET TEPMUHBI, OMPEACICHUS W TOHSATHS;, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIICHHMSI, MPUHITUTIBL. J[0TyIIieH0 HECKOIBKO HETOUHOCTEH.

Cocmasnsowas KomnemeHyuu — yMeHus

- HYJIEBOW ypOBEHB: IOJHOE OTCYTCTBHUE NMOHUMAHUS CYTH METOJUKU PEIICHUS
3a/1a4yu, TOMYIIEHO MHOKECTBO IPyOEHIIIIX OMMOOK / 3aIaHUs HE BBHITTOJTHEHBI BOOOIIIE;

- MUHUMAJIbHBI YPOBEHB: C1ab0€ MOHMMAHUE CYTU METOJMKHU PEIICHUS 3aauH,
JonyuieHbl rpyObie ommOku. Pemenuss He oOGocHoBaHbl. He ymeeT ucnonb3oBaTh
HOPMAaTUBHO-TEXHUUYECKYIO JTUTEPATYPY;

- TIOPOTOBBI YPOBEHb: JIOCTATOYHOE IMOHMMAHUE CYTU METOJIUKH PEUICHUS
3a/1aun, AOMYIIEHbl omnOKu. PemieHus He Bcerjga 0OOCHOBaHBI. YMEET HCIOJb30BaTh
HOPMATHUBHO-TEXHUUYECKYIO0 JuTeparypy. Ciabo OpHEHTHpYEeTCS B CHEIHaIbHOU
HAay4YHOM JIUTEpaType;

- CpEIHHMI YpOBEHb: B IICJIOM ITOHMMAaeT CyTh METOJMUKH pEIICHUS 3aJauH,
JIOoNyIIeHsl omuOku. Pemennss He Bcerga O0OOCHOBaHBI. YMeET HCIOJIB30BATh
HOPMAaTHUBHO-TEXHUYECKYIO U CIICHHMAIBHYIO HAYYHYIO JTUTEPATypPy;

- TIPOJIBUHYTBIM YPOBEHB: B II€JIOM IOHUMAET CyTh METOJIWKHU PEIICHUS 3aayH,
JONyIIeHbl HEeTOYHOCTH. CrnocoOeH 000CHOBaTh pelIeHHsA. YMEET HCIOJIh30BaTh
HOPMATUBHO-TEXHUUYECKYIO U CIICIMATBHYIO HAYYHYIO JTUTEPATYPY;

- BBICOKMM YpPOBEHb: MOHUMAET CyTh METOJMKHU perieHus 3anauu. CrocoOeH
000OCHOBaTh  peIICHUS. YMEET MHCIO0JIb30BaTh  HOPMATUBHO-TEXHUYECKYIO U
CIIEUAIIBHYIO HAYYHYIO JINTEPATYPy, MEPEAOBOUM MPOU3BOACTBEHHBIN OIBIT.

Cocmasnsowas KomnemeHyuy — 61a0eHue HasblKamu

- HYJIEBOM YyPOBE€Hb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBINOJIHCHUSA
npodeCCHOHANIBHBIX 33/1a4. He MOJKeT BBITIOJIHUTD 3a/1aHUS;

- MUHUMQJIbHBIM YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUEC HABBIKAMH BBITTOJIHECHUS
npo¢eCCUOHANIBHBIX 3a/1au. VICTIBITHIBAECT CYIIECTBEHHBIE TPYIHOCTH TPU BBITIOTHEHUU
OTJICTBbHBIX 3aJlaHUM;

- TIOPOTOBBIA YPOBEHb: BJIaJICET HABBIKAMU BBITIOJHEHUSI MPO(ECCHOHATBHBIX
3a71a4 Ha IOPOTOBOM ypOBHE. 3aJJaHUs BBINOJIHIET MEIJICHHO U HEKAYE€CTBEHHO;

- CpeIHUH YpOBEHbB: BJIaJCET HABbIKAMH BBHITIOJIHEHUS MPO(ECCHOHATBHBIX 3a/1a4.
3agaHus BBIMOJIHSAET HA CPEIHEM YPOBHE 0 OBICTPOTE U Ka4€CTRY;

- TPOABUHYTHIM YpPOBEHB: BJAJCET YBEPECHHBIMU HABBIKAMU BBIITOJTHEHHUS
poeCCHOHANIBHBIX 3aJ1ad. BBICTpO M KA4YeCTBEHHO BBIMOJHSACT 3aJaHUS, HHOTJIA
JIOITyCKasi HE3HAYUTEIbHbBIC MIOTPEIIHOCTH;



- BBICOKMWA ypOBEHb: BJAJICET YBEPEHHHIMU HABBIKAMU  BBIOJHEHUS
npodeCCUOHANIBHBIX 3a/lady. bBBICTpO W KadyeCTBEHHO BBINOJHSACT 3aJaHus, IpHU
HEO0OXOJIMMOCTH JIEMOHCTPUPYS TBOPUECKUM MOJIXOI.

Ob6006wenHas oyenka chopmuposaHHOCmMU KOMNemeHyull

- HyJICBOW YpPOBEHB: Ha HYJICBOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABIISAIOIIINC;
OJIHa WJIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MUHUMAQJIbHBIM YpOBEHb: Ha MHHUMAJIBHOM YpPOBHE CGHOPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TOpPOTOBBIM ypOBEHb. Ha TIOPOTOBOM YpOBHE C(OPMHUpPOBAHBI: BCE
COCTABJISIONINE; OJHA WM JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CpeHEM YpOBHE C(POPMHPOBAHBI: BCE COCTABIISIOININE;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- TOPOJBUHYTHIA YpPOBEHb: Ha MPOJABUHYTOM YpPOBHE CGHOPMHUPOBAHBL: BCE
COCTaBJISIFOIINE; OJJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM YpOBEHb: Ha BBICOKOM YPOBHE C(POPMHUPOBAHBI BCE COCTABJISIONINE
KOMIICTCHITHI.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIMOHHOI0 Omiiera
Bomnpocsl k 3k3aMeHy:

1. OcHOBHBIE OCOOEHHOCTH IMOJIYIPOBOJHUKOB, TE€HEpauus U PpeKoOMOMHaLuUs
HOCUTENEH 3apsiaa. OJIEKTPOIPOBOAHOCTh IMPHUMECHOTO IOIYNPOBOJHUKA, BUJBI
npuUMeced, MeXaHu3M O00pa30BaHUsA CBOOOJHBIX HOCHUTENEW 3aps/ia, OCHOBHBIE U
HEOCHOBHBIE HOCUTENH 3apsiia. DIEKTPOHHBIN U IBIPOYHBIA TOKU, U Yy3HOHHBIN
U AperoBbIN TOKH.

2. OCHOBHBIE CBOWMCTBa 3JEKTPOHHO-IBIPOYHOTO Tepexona. M3omupoBaHHBI P-N-
nepexoi, P-N-mepexoq Npu MNpPsSMOM U OOpPaTHOM HANPSIKEHUAX, MOTEHIMATIbHAsS
JuarpaMMa CHMMETPUYHOTO M HECHMMMETPUYHOro Iepexoja. bapesepHas wu
niddy3noHHas €MKOCTH IIepexojia, 3aBUCUMOCTh OapbepHON M auddy3noHHON
€MKOCTH P-N-Tiepexojia OT MPSIMOro U OOpaTHOTO HANPSKEHUS Ha HEM.

3. Pabota BempsimurensHoro auona. BAX nuona, ypasuenue BAX. Dnextpudeckuit u
TerIoBo MpoOoi. OCOOEHHOCTH CHUJIOBBIX JHOJIOB, TPOIECC MEPEKITIOYCHUS
cwioBoro auoga. Pacuer pabodyero pexumMa M CONPOTUBICHHUS AHOJA,
Crabunutponsl. Ctabunn3anus HANpsHKEHUS C MOMOIIBI0 CTaOMIMTpoHA. BeIOOp
nuona u crabunutpona. Ceeroanoibl. @oToauoAbI.

4, VYCTpOWCTBO W TPHUHIMUII JACHCTBUS OUIOJSPHOTO TPAH3UCTOPA, OCHOBHOE
YpPaBHEHHUE, 3aBUCHUMOCTb TOKAa TPAH3UCTOPA OT HANPSKEHUM Ha Mepexonaax.
PexxuMbl paboThl. OCHOBHBIE CXEMbI BKJIFOYEHHUS! TPAH3UCTOPA, UX OCOOEHHOCTH U
cBorictBa. Bxogueie n BbixonHble BAX Tpan3uctopa. llepBuuHble U BTOpUYHBIE
napameTpsl, onpenenenue h-mapamerpoB. TeMrepaTypHble B YaCTOTHBIC CBOMCTBA.
Oco0OeHHOCTH CHJIOBBIX OHWMOJISIPHBIX TPaH3UCTOPOB. COCTaBHBIE TPAH3UCTOPBHI.
[IpenenpHble SKCIUTyaTallMOHHBIE ITAPAMETPBI.
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10.

11.

12.

13.

14,

15.

YCTpoHCTBO W MPUHIMI JCHCTBHUS TOJIEBBIX TPAaH3UCTOPOB. PaboTa moneBbIx
TPAH3UCTOPOB C YINPABISIOMIAM [EPEXOJOM, C BCTPOCHHBIM KaHajioM, C
WHIYLUMPOBAaHHBIM KaHaioM. CTOKOBblE M CTOKO3aTBOpHble BAX. 3aBuUCMMOCTH
TOKa CTOKa OT HampsokeHuss Ha 3arBope. (OCHOBHBIE U MPENEIbHbBIC
AKCIUTyaTallMOHHbIE TapaMeTpbl. OCOOEHHOCTH MOIIHBIX MOJIEBBIX TPaH3UCTOPOB
(AMUIIT, CHUT). YCcTpoRCTBO M MPUHIUIT ACHCTBUS OUIIOISPHBIX TPAH3UCTOPOB C
n3onupoBaHHbIM 3aTBOpoM (IGBT). OcHOBHBIE CBOWMCTBA M 00J1aCTh IPUMEHCHHS.

YCTpOMCTBO W NPUHIMUI JACHUCTBUS THUPUCTOPA. YCTOWYMBOCTh OTKPBITOTO H
3aKpBITOr0 cocTtosiHuid Tupuctopa. BAX u pacuer pabouero pexuma. CrnocoOsl
oTmupaHuss W 3anupanus. PaGota u mnpumenenwe cumuctopa. OcCOOEHHOCTH
3alMpaeMblX  TUPHUCTOPOB. llpenenpHble  cTaTMUECKME W JIUHAMHYECKHE
JKCILTyaTallMOHHbIE TapaMeTpbl. CrIOCOOBI 3aIMTHI U BEIOOP TUPUCTOPOB.

OcobOeHHoCTH HHTCTPAJIBHBIX MUKPOCXCEM N CUJIOBBIX MHTCTPAJIbHBIX Moz[yneﬁ.

Tpansuctopuble ycunutend. lIpuHuun nercTBus yCcUIuTENnbHOM suerku. Cxema
PE3UCTUBHOTO Kackajga C OOIIMM HSMUTTEPOM, HAa3HAYCHHUE DJIEMEHTOB KacKaja.
Bb16op Touku mokosi M cTabuiu3anus pexuma IMoKosl Kackaaa. Pexxum ycuieHus,
pacuer ko3¢ dunmenta ycuineHus. AUX n ®UX kackaga. OcoOeHHOCTH KacKajia ¢
o01IUM KOJUIEKTOpOM. BBIOOp TOUKM MOKOS B KacKajaxX Ha MOJIEBBIX TPAH3UCTOPAX.

Ocobennocti  paboOTHl  yCHJIMTENEWM MomHOcTH KimaccoB A, B u AB.
DHepreTuyecKkrue IOKa3aTeau. YCHUJICHUE W HCKAXXEHUS BBIXOJHOTO CHUTHAlla B
MHOT'OKacKaJHbIX ycunutensax. OOpaTHble CBSI3M B yeuIuTenax. Biusnue oOpaTHoi
CBSI3U HA XapaKTEPUCTUKH YCUIIUTEIIS.

OcoOEHHOCTM yCHJIMTENEeH TOCTOSHHOro Toka. Cxema auddepeHuuaIbHOro
Kackazna, paboTra B peXMME MOKOS M B PEXUME YCUICHHS. YCTpaHEHUE BIHMSHHS
oOpaTHOI cCBs3M Ha Kod(puiumeHT ycuieHus. Bxoabpl M BBIXOABI Kackaja.
Ocnabnenue cuH(pa3HOro CUTHAJIA.

OcobOeHHoctu OIEpPaLlMOHHBIX YCUIIUTENEN. NuBepTupyrommin 51
HeunBeptupyrommii OY. PasnoctHeii OY. Onepaunonssie cxeMbl. Cymmartop.
Huterparop. duddepenimarop.

PaGora 1mudpoBoro TpaHsuctopHoro kimouda. KodpdhuiMeHT HaCHIIICHUS.
BrixoHoe HampspkeHHe Tpu pa3sHou (popme BXOMHOTO CHTHAja M Pa3HOM CTETeHH
HacolleHus. [lepexoaubpie mpoueccsl BKIOUYEHUS M BBIKIIOUCHUS Kiroda. Kirou ¢
nuroaom [lortku. Kimroun Ha moneBbIX TpaH3UCTOpax.

Paborta kommaparopa. CpaBHEHHE HaNpsHKEHUH W (DOPMUPOBAHHME HMITYJIHCHOTO
BBIXOJHOTO  HampsbkeHus.  PaGora  tpurrepa  Ilmwurra.  dopmupoBanue
TUCTEPE3UCHON XapaKTEPUCTUKH.

dusnyecKkue OCHOBBI YCIOBUM aBTOreHEpaluu KojiecOaHWl B TeHepaTropax
ANeKTpuueckux curHaioB. Pabora LC-reneparopa, peryiMpoBaHUE YaCTOTHI
koJjiebanuii. Pabora RC-reneparopa u peryirpoBaHue 4YaCTOThI KOJIEOAHUIM.

PaGora cummerpuuHoro wmynbTuBHOpaTopa Ha OV, peryJiupoBaHHE YacTOTHI
Kojebannii. HecumMMeTpuuHbIli MYyITbTUBHOPATOp, PETYIUPOBAHHE IJIUTEITHLHOCTH
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16.

17,

18.

19.

20.

umnynscoB. Knoymuit  mynpTUBHOpaTop. Pabora reHeparopa  JMHEHHO-
U3MeHstoIIerocs Hanpsbkenus Ha OY.

Jlornueckne MUMC. OCHOBHBIE JIOTMUECKHE ONEPAIMU U COOTBETCTBYIOLIHME UM
JIOTUYECKUE AJIeMeHThl. HaxoxaeHue 3HaueHHs] TOTUYECKOM (YHKIUUA Ha BBIXOJE
CXEMBI, COCTABJIEHHON U3 JIOTHYECKUX AJIEMEHTOB. [IpuHIMIBI cXeM 31eMeHTOoB M-
HE u WJIMU-HE TpaH3ucTOpHO-TPAH3UCTOPHOU JIOTHUKH, 3MHUTTEPHO-CBI3AHHOU
noruku, MJIII-oruku Ha KOMILJIEMEHTapHBIX TpaH3ucTtopax. KoMOuHUpOBaHHbBIE
gormyeckue ~ MUMC.  Ilpunmun  pabotel  mmdpaTtopa,  nemmdparopa,
MYJIBTUILIEKCOPA, AEMYIBTUILIEKCOPA.

Tpurrepsl. Pabora acunxponnoro RS-tpurrepa. PaGota cunxponHoro RS-
tpurrepa. Pabora D-tpurrepa. Pabdora T-tpurrepa. Ocobennoctu JK-tpurrepa.
[Tomyuenue RS-tpurrepa, D-tpurrepa u T-tpurrepa Ha ocHoBe JK-Tpurrepa.
Pabota aBonyHOTO cyeTunKa UMITyIbCOB. Co3AaHNe CUETYNKA UMITYTIBCOB C JPYTUM
KOA(POUIIMEHTOM CYeTa METOAOM MPUHYJUTEIBHOTO HacueTra. U  METOA0M
IPUHYAUTETBHOTO cOpoca. [IpuHUIMIIBI MOCTpoeHUs U paboTa PErucTPOB MAMSITH U
C/IBUTA.

Cxembl HMCTOYHMKOB BTOPUYHOTO J3JyIeKTponuTaHus. PaboTa BbeImpsMHUTENEH 10
HYJICBOl cXeéMe M 1O MOCTOBOH cxeme. BrixonHoe HampsbkeHue, Ko3((UIUEHT
nyJbcaluy, BbIOOp BeHTWIEH. OcoOEHHOCTH pabdOThl HA €MKOCTHYIO Harpysky.
@U3nyeCcKnii  CMBICI  CIVIQ)KMBAHUSA  IIyJbCAllMM  BBIXOJHOIO  HAIPSDKEHUS
Beinpsamutenst C-dunbrpom, L-¢unbrpom, TpaH3ucTopHbIM GuiIbTpoM. Pacuer
napameTpoB  ¢unabTpa. CraOwiuzanus HAOpsKEHUS  [apaMeTPUYECKUM |
KOMIICHCAlIMOHHBIM cTa0miIm3aropaMmu. PacueT mapaMeTpuyeckoro crabuimnsaTopa.
PaboTa ncTOYHMKA MUTAHKUSI C MHOTOKPATHBIM MpeoOpa3oBaHUeM 3Hepruu. Pabora
UMITYJIbCHOTO HCTOYHUKA MUTAHUA.

OcobeHHOCTH PAOOTHI YIPABISIEMBIX HYJIEBOTO M MOCTOBOTO BBIIPSIMUTENICH Ha
aKTUBHYI0 W aKTUBHO-WHAYKTHBHYIO HArpy3kh. BBIXOJHOE HampshKCHHE,
pETryJIMpOBaHUE HAIPSOKEHUs, BBIOOP BEHTHIICH. BiusHMe KOMMYTallMOHHBIX
npoiieccoB. OcoOeHHOCTH pPaboThl Tpex(a3HbIX YIPaBISEMbIX HYJIEBOTO H
MOCTOBOTO BBITIPSIMUTEICH HAa AaKTUBHYIO W aKTUBHO-WHIYKTUBHYIO Harpy3KHu.
Brixonnoe Hampsbkenue, K03(QGUIMEHT MyIbCalluK, PEryJIMPOBAHUE HANPSHKCHHUS,
BBIOOP BEHTHUJICH, YIET KOMMYTAIIMOHHBIX MPOIIECCOB.

OcobGenHocTu pabOThl BEAOMBIX CEThI0 MHBEPTOPOB. DUBHUECKHUI CMBICT YCIOBUN
WHBEPTUpOBaHUsl dHepruu. [IpuunHbl onpokuAbIBaHUS HWHBEpTOpa. OCOOEHHOCTH
paboThl  aBTOHOMHOTO  HWHBepTOpa  HampspkeHus.  OcoOeHHOcTH — paboThI
aBTOHOMHOI'0O MHBEPTOpA TOKA.

IIpumep 3K3aMeHAlINOHHOIO OUJIeTa
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«IOHEIIKUH HAITMOHAJIbHBIY TEXHUYECKWH YHUBEPCUTET»

bakanaBpuar
(OakaslaBpHar, CICLUAIUTET, MATHCTPATYpPa)

13.03.02 — DnekTpo’HEepreTUKa U AMEKTPOTEXHUKA
(koJ1, Ha3BaHUE)

[Iporpamma:

HaHpaBHCHI/Ie IIOATrOTOBKH

Hanpasnennocts (mpoduib): OnexrpocHadkerHe
(Ha3BaHKE)

Cemectp: 5)

VYyeOHasi AMCIUILINHA: [TpoMblinieHHAsT SIEKTPOHUKA

3K3AMEHAIIMOHHBIA BUIET Ne 1

1. B dem 3axirodaercs pa3inyue MEKIy IEKTPOHHBIM U IBIPOYHBIM TOKOM B
MTOJIyITPOBOJTHUKE?

B uem 3akntoyaercs ocHOBHOE oTiinure MoiHbIx MII1-Tpan3uctopos?

[Ipn kakoii KOMOMHAIMM BXOJHBIX CHUTHAJIOB YEThIpeXpa3psiAHOro Aemmdparopa
HANPSKEHHUE JIOTHYECKOW €IMHULIBI IOSIBUTCS HA CEIbMOM BBIXOJIE?

4. B xakoMm BeinpsMuTene (0gHO(MA3HOM UM Tpex(a3HOM) MyJbCAallui HANPSHKEHUS B
Harpy3Kke MEHbIIE U IToYeMy?

5. Ompenenute, BO CKOJIBKO pa3 u3MeHUTCs koddduiment ycunenus Ky kackana ¢ O3
U Haiiiute ero 3HayeHue, eciu KouaeHcatop C, OyAeT OTKIIIoYeH (BXOJIHOE

COTIPOTUBJICHUE Kackajia ¢ 00patHoil cBsi3bi0 Rpx = BR»5). U3BectHo! B = 40, Rk =5
KOM , Ry =250 Om, hy;5 =2 kOMm, Ry = 5 kOm.

6. Hapucyiite rpadux Uppx W ONpeaennure ero c Vet —
ammummtyny, eciau  Ugx ~ UMEET B, R
o > >t
MOKa3aHHbIA Ha pucyHke, a R =10 kOm, C u. o T2 T
UBI:IX
= 1 mx®, ammnryna Hanpsbkenust Ugx = 5 B

u yactota f =1 xI'm.
YTBepkIeHO Ha 3acenannu Kadeapsl «dnekTpomexanuka u TOD»

3aB. kadenpoit Kypasens E.A.  Dx3amenarop Bacunses JI. A.
4.3 Kputepuu ouieHMBAHUSA

Texkymuii KOHTPOJb 3HAHUI CTyJEHTa OYHOM U OYHO-320YHON (POPMBI
OOy4eHHSI OCYIIECTBIISIETCS IyTEM KOHTPOJIBHBIX OIPOCOB TIEPENl BBINOJTHECHHUEM
7a060paTOpHBIX paboT, MO Pe3yibTaTaM BBHITIOJHEHUS JIA0OPATOPHBIX padOT; CTyICHTA
3a049HOM (POPMBI 00yUEHHUS — IO pe3yIbTaTaM BBITIOJHEHUS KOHTPOJIBHON PaOOTHI.

BrimonHeHne 1a00paTopHBIX paboOT ¢ 3amUTON OTYETA, KOHTPOJIBHOU pPadOTHI,
MIPEIYCMOTPEHHBIX pabodueld MPOrpaMMOM JTUCHHUILUIMHBI, SIBISICTCS HEOOXOIUMBIM
YCIIOBHEM JIONTyCKa CTYJICHTa K SK3aMCHY.

IIpome:kyTouHasi aTTecTalMsA 110 pe3yjabTaTaM OCBOCHHS JTUCIUIIIMHBI B
CEMECTpe TMPOBOJIUTCA B (OpME CEMECTPOBOrO OHK3aMeHa. OK3aMEH TPOBOIUTCS
MUChbMEHHO MO0 OmiietaMm. B kaxkaom OuieTe comepkarcs 4 TeopeTuuecKue Borpoca u 2
3ajaun. MakcumainbHas orieHka o ousery coctasisier 100 Gamios.
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Ta6nuna 4.1 — Pacnipenenenue 0aaioB MO0 CEMECTPOBOMY IK3aMEHY

MaxkcumanbHO
dopmMa KOHTPOJIS BO3MOYKHOE KOJIMYECTBO
0aIoB

Borpoc 1 10

OTBeTHI HA BONPOCHI U BOITPOC 2 10
pelieHue 3aaa4 BOIpOC 3 10
AK3aMEHAIMOHHOTO Bompoc 4 10
ownnera 3amaya | 30
3agaya 2 30

HUTOT'O 100

Bompocbl 0XBaThIBaIOT TEOPETHUYECKYID YacTh Kypca, a Takke TpeOyroT
JEMOHCTPALIMH NPAKTHYECKUX HABBIKOB, ITOJIYYEHHBIX CTYJECHTOM B XOJI€ BBIIIOJHEHUS
nabopatopHbix padot. [IpaBuibHBIN OTBET Ha Bompoc onieHUBaercs B 10 6amios. Eciau
B OTBETE JOMYUIEHbl HETOYHOCTHU JINOO MPY HETIOJTHOM OTBETE, OIIEHKAa YMEHBIIAETCS Ha
5 OamioB. B ciiyuae HeBepHOro OTBETa Ha TEOPETUYECKUH BONPOC OOydAIOIIUNCS
MOJIY4aeT 3a HEro HOJIb OaILIOB.

[IpaBunpHO pemieHHas 3anada oueHuBaercss 30 OammoB. Eciau B penieHun ectb
HECYILIECTBEHHbIE HETOYHOCTH, HE MOBJIUSBIIME HA PE3yJbTaT, MAaKCUMAaJIbHAs OLICHKA
yMeHblIaeTcss Ha 5 OamioB. Ecium He yka3aHbl WM HEBEPHO YKa3aHbl €IMHULIBI
U3MepeHUs (PU3NYECKUX BEIIMYMH, JOMYIIECHbI MOTPEIIHOCTH B BBIYMCIICHHSX, OLICHKA
cHmkaercss Ha 10 Oamtos. [lpu HenosHOM pemeHur AUOO0 MpHUBEACHA HENpPaBHIIbHAS
CX€Ma U3MEPEHMUs NPU NMPAaBUIIBLHBIX BBIUMCICHUAX, OLIEHKAa YMEHbIIAeTCs Ha 15 6aos.
[Tpu HENmOIHOM peleHUH ¢ OIMOKAMU B BBIYUCIICHUAX OIEHKa cocTaBiseT 10 6amos.
[Tpu OTCYTCTBUY BBINOJHEHUS 3a/1aHUsl 00yUaIOLIUIICS OIyYaeT HOMlb OaJlIoB.

[TosryueHHble Oayuibl 32 OTBETHl HA BOIMPOCHI U 3a/aydl OuiieTa CyMMHpPYIOTCS,
ATOroBast orieHka BeIBOAUTCA 110 100-0aIbHOM HIKaIe.

[Tonyuennass omenka 1o 100-0ayyibHONM IIKalie OMNpPEACNSIeT OIECHKY 10
HAIIMOHAJILHOM mIKaye u mkaiae ESTS:

Cymma 6ajuioB Ouenka Ouenka
1o 100-0anpHOI mIKae no mkane ECTS 110 TOCYAAPCTBEHHOM IIKAJIE
90-100 A OTJINYHO
80-89 B
75-79 C XOpO11I0
70-74 D
60-69 E YIOBJIETBOPUTEIBHO
35-59 F
0-34 = HEYI0BJIETBOPUTEIILHO

* — ¢ 00s3aTEIBHBIM IMOBTOPHBIM U3YUCHUCM NUCHUIIIINHBI.

4.4 TlpuMep TeKylIero onpoca Ha JJ1alopaTOPHBIX 3aHATHAX
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Ha npumepe temsl «HccenoBanue THpUCTOpar»

buner Nel

1. Ykaxxute Ha3HAYCHHE TUPHUCTOPA:
1) ycuieHHE IEKTPHYECKUX CUTHAJIOB;
2) KOMMYTAIUs SJICKTPUICCKOH IIeTIH;
3) BBIIPSAMIICHHE TIEPEMEHHOTO TOKA! I
4) orpaHNYEHUE IEKTPUICCKUX CUTHAJIOB. 1
2. Kakas u3 npuBeneHHbIX BAX cooTBeTCTBYET
OTKPBIBAHUIO TUPUCTOPA MO YIPABISIOLIEMY
AEKTpoay? 2 3 U
3. Ilpu Kakux yCIOBUSX 3alMPAETCS OTKPBITHII THPUCTOP?
1) npu U3MEHEHNU 3HAKA HANPSDKEHHS B 1ICTIH;
2) TpU TOKE TUPUCTOPA, MEHBILIEM TOKA yJepKaHUS,
3) mpu HANpPsDKCHUW Ha HEM, MEHBIIIEM HaIPSHKCHUS BKIIIOYCHUS,
4) mpu TOKE YIpaBJICHUS, PABHOM HYIIIO.
4. Kakoe HampspkeHHE Ha3bIBAETCSI MAKCUMAIIBHO JTOITYCTUMBIM HaIPsDKEHUEM
Trpucropa’?
1) mpu KOTOPOM THPUCTOP MEPEKITIOYACTCS B OTKPHITOE COCTOSHUE MTPH
OTCYTCTBHH TOKA YIIPABJICHUS;
2) TpU KOTOPOM HACTYIAET ANEKTPUICCKUIN TPOOOIi;
3) MeHbIlee U3 MAKCUMAIIBHO JIOMTYCTUMBIX MPSIMOTO B 3aKPBITOM COCTOSIHUU U
00paTHOro HANPSKEHUI;
4) ©oibliee U3 MAKCUMAIBHO JOMYCTHUMBIX MPSIMOTO B 3aKPBITOM COCTOSIHUU H
O0OpaTHOTO HANPSKEHUH.
5. Kak Ha snekTpuyeckux cxemax 0003Ha4yaeTcs 3anupaeMblii THpUCTOP?

1) b Z)J}K 3)% 4) %

5 PEKOMEHIAYEMAS JIMTEPATYPA

I Ocnoenasn rnumepamypa

1. 3abponun, 0. C. IlpomebinuienHas sneKTpoHuKa : yueOHuk 11 By30B / FO. C.
3abpoauH // 2-e u3n., crep. — Mocksa : Anbsiae, 2014. — 496 c. — ISBN 987-5-903-034-
34-5. URL.: http://opac.lib.tpu.ru — Pesxum moctyma: st aBTOPU3UP. MOJIb30BATEIICH.

2. Munos3opoB O.B. Dnexrponuka [DIeKTpOHHBIA pecypc| : y4eOHUK st
npukiaagaHoro OakamaBpuara / O.B. Munos3opos, W.I'. Tlankos. — 80 M6. — Mocksa :

KOpaiit, 2018. — 1 (aitn. — Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/20/cd9848.pdf .

II /lononnumenvnasn 1umepamypa
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3. Dnekrponuka : yueOHoe nocooue / A.E. Hemuposckuit [u ap.].. — Mocksa :
Nudpa-Unxenepus, 2019. — 200 c. —Tekcr : snexktponnsii / IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/86670.html. — Pexum pocTyma: s aBTOPH3HP.
I10JIb30BATEIIEH.

4. ®enopor C.B. Dnekrponuka : yueonuk / @egopoB C.B., bongapes A.B. —
OpenOypr : OpenOyprckuii rocyaapctBeHHbid yuupepeurer, 9bC ACB, 2015. — 218 c.

— Texker : onekrponnsi // IPR SMART : [caéitr]. - URL:
https://www.iprbookshop.ru/54177.html. — Pexum goctyma: s aBTOPH3HUP.
MOJIb30BATEIIEN

5. babakuna H.A. CoBpemeHHass MPOMBINIUICHHAS JIEKTPOHUKA [ DIIEKTPOHHBIH
pecypc] : yuebHOe mocobue s By3oB / H.A. babakuna, M.I1. Konecaukos ; C.-116.
roc. MOJMTEXH. YH-T U 1p.. — 36 M6. — Cankt-Ilerepoypr : CIIOI'TIY, 2013. — 1 daiin. —
Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/17/cd6720.pdf

6. Dnektponuka : yuebHoe mocodue / B. Y. Hukynun, /[. B. I'opaenko, C. B.
Camnponos, /I. H. Pe3enbkoB. — Mocksa : Aii [Iu Ap Menua, 2020. — 198 c. —Tekcr :
anexkTpoHHbI // Llndporoit obpazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94213.html . — Pexum goctyma: Juis aBTOPHU3UD.
nosb3oBareieit. — DOI: https://doi.org/10.23682/94213

7. Ponpirun A.B. CuoBast 251eKTpoHHKA : yuyeOHoe mmocooue / Pogpirua A.B.. —
HoBocubupck : HoBocuOupckuii Tocy1apcTBEHHBIM TeXHUYECKUH yHUBEpcHuTeT, 2017.

— 72 c¢. — Tekcr : osnextponasii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91420.html . — Pexwum goctyma: uis aBTOPHU3MD.
MOJIb30BATEIIEH.

8. Kpaitnuit B.11. OCcHOBBI 31E€KTPOHUKH. AHAJIOrOBasi JEKTPOHUKA : yueOHOe
nocobue / Kpaitnuit B.1., CeménoB A.H.. — MockBa : MOCKOBCKUI TOCY1apCTBEHHbIN

TeXHUYecKkud yHuBepcuteT umenu H.D. baymana, 2018. — 182 c— Tekcr :
AIEKTPOHHBIN /! IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/110784.html . — Pexum pgocryma: mis aBTOPH3HP.
IIOJIb30BATEIIEH.

6 YYEBHO-METOINYECKHUE MATEPHUAJIBI 110 JUCHUIIJINHE

Y4eOHO-MeTOAMYECKHE U31aHUsA, pa3padoTannbie B JOHHTY:

9. IlpombllieHHAsT 3JEKTPOHUKA [DIEKTPOHHBIN pecypc|: KOHCHEKT JEKIIUH:
[yue6. mocobue] / JI. A. Bacunwes; TOYBIIO "IOHHTVY", Kad. snekrpoMexaHuku u
TOD. — Dnekrpon. gan. (1 ¢aitr: 1,3 M6). — Hdouneux: JOHHTY, 2021. — Cucrem.
TpeboBanus: Acrobat Reader. — Pexxum noctyma: yepe3 JTMUHbIN KaOMHET CTYIEHTA.

10. JlaGopaTOpHBIi MPAKTUKYM 110 MPOMBIIUICHHON 3JIEKTPOHUKE [DICKTPOHHBI#H
pecypc] : IS CTYyIEHTOB 3JIEKTPOTEXHUYECKHUX MPOodHIcH HanmpaBICHHS IMOATOTOBKH
13.03.02 «Dnektposnepreruka u snekrporexuuka». Y. 1 / TOYBIIO «IouHTVY», Kad.
anexktpomexanuku U TOD ; coct. JILA. BacunbseB. — Dnektpos. nad. (1 daiin: 1,9 Mo6). —
Honernk : JIonHTYVY, 2020. — Cuctem. TpeboBanus: Acrobat Reader.

11. JlaGopaTopHbli TPAKTUKYM IO TPOMBIIUIEHHON 3JIEKTPOHUKE | ISt
CTYJIEHTOB 3JEKTPOTEXHUYECKUX Mpoduieil HamnpasieHuss noaroroBku 13.03.02
«DOnekTposHepreTrka u AnekrtporexHukay. Y. 2 / TOYBIIO «JIOHHTVY», Kad.
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anektpomexanuku U TOD ; coct. JI. A. BacumpeB. — Jlonenk : JIOHHTY, 2021. —
Cuctem. TpeboBanusi: Acrobat Reader. — 3aru. ¢ TuTy. skpaHa.

12. JTaGopaTtopHbIi MPAKTUKYM IO JUCHUIUIMHE «I[pOMBIlIEHHAs SIEKTPOHUKA»
B BuptyanbHoi cpeae MULTISIM @ nis cTyZAeHTOB 3JEKTPOTEXHUYECKUX Mpoduiien
HanpaBieHuss noarotoBku 13.03.02 «DnekTposHepreTHka | 3JICKTPOTCXHHKa» [
['OYBIIO «IOHHTY», Kad. anekrpomexanuku u TO3I ; coct. JI. A. BacunbeB. —
Houenk : JJOHHTY, 2023. — Cuctem. TpeboBanus: Acrobat Reader. — Pesxxum mocryna:
yepe3 JIMYHBIN KaOMHET CTYEHTA.

13. COopHuK 3amay Ui HMHIWBUIYANbHBIX 3aJlaHUN MO TPOMBINIICHHON
AJIEKTPOHUKE [DIEKTPOHHBIN pecypc] : s CTYACHTOB JJICKTPOTEXHUYECCKUX Mpoduiieit
HanpaBieHus: moarotoBku 13.03.02 «DnexTposHepreTHKa € AJICKTPOTEXHUKa» [
['OVYBIIO «JIOHHTVY», Kad. snextpomexanuku u TOD ; coct. JI. A. Bacunsen. —
Howrenk : IOHHTY, 2019. — Cuctem. TpeboBanus: Acrobat Reader.

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCyPChI
OBC JOHHTY - http://donntu.ru/library

7/ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJIMHbI

1. JleknnoHHbIE 3aHATHS:

YueOnas ayautopust Ne8.308 yueOHbIN Kopiryc 8, A MPpOBEACHUS JIEKIIMOHHBIX
3aHATUN (MyJIbTUMEIUMHOE 000pyI0BaHNE: HOYTOYK, ONepalluOHHAsI CUCTEMA
Microsoft Windows XP, Libreoffice 5.3.4.(2017), mynsTumenuiinbtii mpoektop EPSON
EB-S72, skpan nactennsiii ELIIES SCREENS M84WV-91; cnenmanuzupoBaHHast
Meberb: TocKa ayTMTOPHAS, TTapThl, IEMOHCTPAIIMOHHBIE CTCH/IbI U TIAKATHI. ).
Bo3MokHOCTB MOAKIIOUEHHS K ceTH «HTepHeT».

2. JJaGopaTopHble padoThI:

JlaGopatopus oanekTpudeckux wu3Mepenuid Ne8.306 yueOHBIH Kopmyc 8
(cnenmanmu3upoBaHHass MeOenb: JOCKa ayAWTOpHAs, TapThl, CTOJBI, IIKadBbl),
HACTOJIbHBIC JIa0OpaTOpHBIE CTEHIBI IO MPOMBINUIEHHOW J3nekTponuke 8§7J1-01,
M (pPOBbIE BOJBTMETPHI, YHUBEPCAIbHBIE AIEKTPOHHO-ITYYEBbIE OCHUIIOrPAPHI.

7.3 CamocTosiTesibHAs padoTa:

[TomemieHust Ayl caMOCTOSITENILHOM pabOThl ¢ BO3MOKHOCTBIO MOAKIIOUYEHUS K
cetu «MHTepHeT» W oOecrmeueHueM JOCTyna B AJIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa30BaTEeNbHYIO CpEeAy OpTaHM3alMM: YHUTAIbHBIE 3allbl, ydeOHbIE Kopryca 2,3
(KommproTepHass TeXHHWKa C BO3MOMKHOCTBIO MOJKIIOUEHHsS] K ceth «MHTepHET» H
obOecrieueHUEM JO0CTyIa B AJIEKTPOHHYIO WH(POPMAIIMOHHO-O00PA30BATEIBHYIO CPEIy
(BUOC JOHHTY) u snexkrponHo-o0ubanoreunyto cuctemy (ObC IPRbooks), a Takxe
BO3MOXKHOCTBIO HHIUBUAYaJIHHOTO HEOTPAaHUYEHHOTO JocTyna oOydatomuxcs B DbC u
OUOC nocpencteom Wi-Fi ¢ nmepconanbHbix MoOMIBHBIX ycTpoiicTtB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - obmectBennas munensus MPL 2.0, Grub loader for
ALT Linux - manensus GNU LGPL v3, Mozilla Firefox - mumensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muriensust GNU GPL).
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