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PABOYAA ITIPOI'PAMMA JTUCIHHUAIIVIMHBI
b1.B.08 IIpoMbliieHHast 3JIeKTPOHUKA

Hamnpasnenue noaroToBKu: 13.03.02 DneKkTposHepreTuka 1 3JIEKTPOTEXHHUKA

(KOJI ¥ HAMMEHOBAHKE HAIIPABJICHHS [IOI'OTOBKH / CIICLUATbHOCTH)

HamnpasienHnocts (podusib) DIIEKTPUYECKHUE CTAaHIIUU

( CrielMaIn3aIi 5[): (nanMeHoBaHWe IPOGUIIS / MATHCTEPCKO# TPOrpaMMBI /CIIEIHATM3AIAH)
[Iporpamma: OakanaBpuat
(6aKaNaBpHaT, MATHCTPATYpa, CTICIHATATET)
dopma o0ydeHus: OYHas1, 3a04YHas
(O'Hast, 3009HAs, OYHO-3a0HAs)
dopma oOydeHus Ounas 3aoyHas
Cemectp 5 3)
OO6mr1ast Tpy10EMKOCTSH B 3.€./9acax 4,0/144 4,0/144
KonTakTtHas pabora (dac.) 70 10
Jlexuuu (gac.) 34 6
ITpakTuyeckue 3aHaTHA (Jac.) - -
JlaGoparopHbie paboThI (4ac.) 34 4
CamocTosiTenbHas padoTa (4ac.), B TOM YUCTIe 29 110
KypcoBoii npoekt/pabota (cemecTp) - -
KonTtposs (9x3amen/3a4r, vac.): sK3ameH, 45 | sk3ameH, 18

Jlonenk, 2023 r.



Pabouast mporpamma gucrurmuinabl «[[poMbIieHHasT 3JIEKTPOHUKA» COCTAaBJICHA
B COOTBETCTBUHU C YU4€OHBIM IJIAaHOM 10 HampasieHuo nmoarotoBku 13.03.02 «3nektpo-
PHEpreTrKa M 3JEeKTpoTexHuka» HampaBieHHOCTh (Ipoduiib): «DNEeKTpUUECKUE CTaH-
um» 11 2023 roga npuéma.

Cocrasurens:
noueHt Kadeaps: «Inekrpomexanuka H TOp K T.H., JOUEHT

7~ [~ JLA. Bachnbes
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PaGouas mnporpamMma paccMoTpeHa H NPHHSTA Ha 3aceaanuM  xadeaps
«Inexrpomexannka u TOD». .
' » 3 »
[Iporokon or « { 2» 1A%, 2023 ropa Ne /.

3asenyomnit kadenpoi )7 E.A. Xypasens

(noammcs ) (@ HO.)

Paboyasi mporpaMma coriiacoBana ¢ BbINycKawmeil kadenpoii «Dnekrpude-
CKU€ CTaHIIUM.

Iporoxonor « /¥ » PZ2 2023 roma Ne ./

3aBenyromuii kadenpoii — C.H. Tkauenko

(nozlnuc'b)

PabGouasi mporpamMma ofo6pena y4yedno-meroanyeckoii komuccueit 'OYBITIO
«louHTVY»no nanpapnenuto noaroroBku 13.03.02 «DnexkTposHepreTrka U 3JIEKTPO-
TEXHHUKA.

[TpoTokon oT « A2 » oX 2023 roma Ne 3
[Ipencenarens - C.H. Tkadenko
(nonn'um,)

Pabouas mporpamma npoasiena s 20 roja npuéma Ha 3aceaHuu Kadeapbl
«Onexkrpomexanuka u TOD».

[Iporokois oT « » 20 roaa Ne
3aBenyromuii kaheapon

(moxmch) (®.1.0.)
CornacoBaHo C BbITycKaromieh kadeapoi « INeKTPUIECKUE CTAHIIUN.
3aBenyromuii kadeapou

(moanucek) (®.1.0.)

Pabouast mporpamma npoasiena s 20 roja npuéma Ha 3acelaHuu Kadeapbl
«nekTpomexanuka u TOI».

IIporokoi ot « » 20 roaa Ne
3aBenyromuii kaheapon

(moxmuce) (®.11.0.)
CoracoBaHo C BBITyCKaromiei kadenpoit « DIeKTpUIECKUE CTAHIIHI.
3aBenyromuii kaheapon

(moamuce) (®.11.0.)



1 OBBEKT, HEJIb U 3AZTAYN OCBOEHMUSA TUCHUIIJINHBI

JlucuunianHa paccMaTpUBaeT BOIPOCHI MPUMEHEHMsI MPUOOPOB IJIEKTPOHUKU U
AJIEKTPOHHBIX YCTPONCTB B 3JIEKTPOIHEPIETUKE, B IPOMBIIUIEHHOCTH U Ha TPAHCIIOPTE.

[{enap AMCHUIUIMHBL: U3yYEHUE NPUHIUIIOB JEHCTBHS, CBOMCTB U BO3MOKHOCTEN
JJIEKTPOHHBIX ~ NPUOOPOB U YCTPOMCTB, HX NPUMEHEHUs JUId  pElICHHUs
IIPOM3BOJCTBEHHBIX 3a/1a4 B 00JIACTU AJIEKTPOTEXHUKHU U 3JIEKTPOIHEPTETHKY.

3amaul  JAMCUMIUIMHBL  (OPMHpPOBAHME 3HAHUN JJIEKTPOHHBIX NPUOOPOB U
YCTPOMCTB, MPUOOPETEHNE HABBIKOB CO3/IaHUS M aHAJIM3a SJICKTPOHHBIX CXEM, YCBOCHHUE
METOJOB pacyeTa M MOJCIUPOBAHUS, O3HAKOMJIEHHE C COBPEMEHHBIM COCTOSIHUEM
UHGOPMAIIMOHHON M CHUJIOBOM JJIEKTPOHHON TEXHHUKH, MOATOTOBKA CIEUAINCTa K
IIPUMEHEHUIO JIEKTPOHHBIX YCTPOMCTB M X IKCIUTYaTaLUH.

B pesynbrare 0CBOEHUS JUCHUILUIMHBI CTYAEHT JOJDKEH:

3HAMb:

— INPUHLUIOBI JCHCTBUS, YCTPOUCTBO U XapaKTEPUCTUKUA COBPEMEHHBIX KOMIIO-
HEHTOB DJICKTPOHUKU;

— IPUHLIUIIBI TOCTPOEHUS U pabOTy 3JEKTPOHHBIX YCTPOMCTB aHAJIOTOBOW TEXHU-
K{, UMIYJIBCHBIX YCTPONCTB, YCTPOUCTB HU(PPOBON TEXHUKH;

— OCHOBBI Pa0OTHI CHJIOBBIX IPE0OPA30BATENIbHBIX YCTPOUCTB.

ymemn:

— COCTaBJISITh AHAJIOTOBBIE, WUMITYJIbCHBIE U LHU(PPOBHIE SJIEKTPOHHBIE CXEMBI U
MOJIEITUPOBATh UX padoOTYy;

— PAcCUUTHIBATH PEXKUMBI PAOOTHI U XapaAKTEPUCTUKHU ANEKTPOHHBIX YCTPOUCTB;

— JKCHEPUMEHTAIBHO OMpPENENATh XAPAKTEPUCTUKHU AIEKTPOHHBIX MPUOOPOB U
YCTPOWCTB;

— IIPUMEHSTH JJIEKTPOHHBIE YCTPOMCTBA U TPAMOTHO MX 3KCILTyaTUPOBATh;

enaoemo:

— HaBBIKAMH HUCIIOJIb30BAHUS IEKTPOHHBIX PUOOPOB U YCTPOUCTB;

— METOZlaMHU pacyeTra, MOACIUPOBAHUA U aHAJIN3A YIEKTPOHHBIX YCTPOUCTB.

[Tpoiecc m3ydeHHs] AMCLUMILIMHBI HampaBieH Ha (POpMHpOBAHHE CIETYIOIIUX
KOMIIETEHIIN:

— CIIOCOOHOCTh UCHOJIb30BaTh TEXHUUYECKHUE CPENICTBA AJISl U3MEPEHUS OCHOBHBIX
apaMeTpPoOB AJIEKTPOIHEPTETUUECKUX U DJICKTPOTEXHUUYECKUX OOBEKTOB M CHUCTEM HU
NPOUCXOIAIIMX B HUX mporeccoB ([TK-4).

2 MECTO JUCHHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucumIiuHa OTHOCUTCS K LUKITY MPO(eCcCUOHANBHBIX AUCIMILIUH BapHUATUBHON
4acTH y4eOHOrO IJIaHa.

basupyeTcst Ha 3HaHUAX U YMEHHSIX, KOTOPbIE CTYACHT MPUOOPEN MPU OCBOECHUU
MPEIIIECTBYIONTUX JTUCIUILINH:

¢u3nKa; TEOPEeTUYECKHE OCHOBBI DJJEKTPOTEXHHUKH, BBICIIAs MaTeMaTHKa,
ANIEKTPUUYECKUE U KOMITBIOTEPHBIE H3MEPEHHUS.

3HaHUS W yMEHUs, NPUOOPETEHHbIE MPHU OCBOCHUHU JAHHOW JUCIMILIMHBI,
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peain3yroTCss CTYACHTOM IIpW M3YYCHHH HNOCICAYIOMIUX JUCHHUIIIMH IIPpOrpamMm
6aKaHaBpCKOﬁ u MaFHCTepCKOﬁ IIOATOTOBKH, TAKHX KaK Hp606pa3OBaT€JIBHa}I TCXHHKA,
OCHOBBI peﬂeﬁﬂoﬁ 3alllUTBl KW aBTOMATHU3dllUKU OHCPrOCUCTCM, ABTOMATHU3AIUA
IMPONU3BOACTBCHHBIX IIPOOCCCOB, CUCTCMBI B036y}KI[CHI/I}I T'CHCPATOPOB H APYIux
JUCHHUIIIINH, CBA3aHHBIX C MCITIOJIB30BAHUCM YCTpOﬁCTB HpOMBIHIJICHHOﬁ QJICKTPOHUKHMU.

3 CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

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

KonmuecTBo yacos
Ne
To- HanmenoBanue Tem (ouHast/3aouHas Gopma)
Vel (comeprkaTeNbHBIX MOIYJIEH) Beero B TOM YHCIIE
Jlexuuu|IIpakr | JTabop. | CPC
1 Tema 1 ®usnueckue 0CHOBBI PabOTHI 6/7 2/ i 2/0 2/6
MOJTYTTPOBOTHUKOBBIX MTPHOOPOB
2 | Tema 2. IIpubopHI 3JEKTPOHUKH 26/33 | 10/1 - 10/2 | 6/30
3 Tema % AHaJIOTOBBIE 3JICKTPOHHBIE 23/95 71 i 10/0 6/24
yCTpOHCTBa
4 | Tema 4. IMmyibCHBIC yCTPOWCTBA 11/16 3/1 - 4/0 4/15
5 | Tema 5. lludpossie ycTpoiicTBa 12/16 4/1 - 4/0 4/15
6 | Tema 6. CutoBas DJIGKTpOHHKA 19/23 8/1 - 4/2 7/20
KonTakTHas paboTta (IONOJTHUTEIbHAS) 2/6
Kypcosas pabora (mpoekr) -
Hroro o Bugam 3aHsATHI 99/126 | 34/6 - 34/4 | 29/110
KonTposb 45/18
NTOT'O 144/144 | 34/6 - 34/4 | 29/110

(I)OpMI/IpOBaHI/Ie KOMHeTeH]_[I/lﬁ B pe3yjabTatTe 0CBOCHUA TEM NHCHUIIJIMHBI

TeMbl IUCLUTUINHGI, HAalleJIEHHbIE HA BHIPAOOTK
Komnerenmn et > Hall p y
KOMIICTCHIIUU
[1K-4 Temer 1 -6
3.2. Jlekuum

Tewma 1. ®usnueckue 0OCHOBBI pabOThI MOIYITPOBOJHUKOBBIX MPUOOPOB

ConepkaHue TeMsl 1:

OcHOBHBIE HOHSITHS. Knaccer MOJIYITPOBOTHUKOBBIX npruOOpOB.
DNEeKTPONPOBOJHOCTh MPUMECHBIX MOJYNPOBOIHUKOB. JpeiidoBbiii u auddy3Hbii
TOKH. DJIEKTPOHHO-BIPOYHBIN MTEPEXO.

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

Tewma 2. [IpubopsI SIEKTPOHUKH.
ConepxkaHue TeMbl 2:




Bempsmurensabie  quonel. Pacuer pabouero pexkuma. MoIHbIE AHOABL.
[TapannenpHO€ 1 MOCAEA0BATENBHOE BKIIOUEHUE 110/10B. CTaOMIMTpoHbl. Bapukarsl.

bunosnsipaple TpaH3UCTOPHI. Y CTPONCTBO U MPUHIMI JAeHCTBUA. Pesxxum paboThI.
OcHoBHbIe cxeMbl BkiIoueHHs. BAX. OcHoBHble mnapamerpel. TemriepaTypHBbIE
cBoiicTBa. MolliHbIe OUMOJSIPHBIE TPAH3UCTOPBI.

[ToneBbie TpaH3UCTOPBI. TpaH3UCTOPBI C ymopabisouUM mepexomom. M/II-
TPaH3UCTOPBI CO BCTPOEHHBIM KaHasoM. MJIII-TpaH3uCTOpBI ¢ HMHIYLUPOBAHHBIM
KaHaJIoM. MolHele nonesbie Tpan3uctopbl. CUT-TpaH3ucTOpHI.

bunonspHsie TpaH3UCTOPHI C M30JUPOBaHHBIM 3aTBOpoM IGBT.

Tupuctopsl. YCTpoHCTBO M NpuHUMI AelcTBUs. Paboumii pexum. CrnocoOsl
BKJIIOUEHUS] W BBIKIIOYEHUS.  CuMucTopbl. 3anupaemble THPUCTOPbL. OCHOBHBIE
AKCILTYyaTAllMOHHBIE TAPAMETPBI. 3aIUTa TAPUCTOPOB.

OnTo35ekTpoHHBIE TTPUOOPBL. CBeTonnoabl. POTOANOIBI, (POTOTPAH3UCTOPHI,
doTotupucTopbl. ONTPOHBHI.

WHTerpanbHasgs  3J€KTpOHHMKA.  VHTerpanbHble  MUKpocxembl.  CHIIOBbIE
UHTErpajIbHbIE MOIYIIN.

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

Tema 3. AHaIIOrOBBIE 3JIEKTPOHHBIE YCTPOKCTBA.

ConeprxaHue TeMbl 3:

Tpansucropubie ycunutenu. IlpuHOuMn JEHCTBUS YCUIIUTENBHOTO KacKaja.
Kackaz ¢ o0mum smutrepom. Kackan ¢ o0mmM KOJUIEKTOPOM. Y CHIIUTEIbHBIE KaCKa/Ibl
Ha TOJIEBBIX TpaH3ucTopax. Kackanpl yCWIEHHS MOIIHOCTH. Y CHIJIMTEIN MOIIHOCTH
kiaccoB A, B u AB. MHorokackagublie ycunutenu. OOpaTHbIE CBSI3U B YCHIIMTEIISX.

Yeunurenu noctostHHOro Toka. JuddepenuuanbHblii kackan. OnepalnroHHBIN
ycunurensb. Hewnseptupyromuit OY. HWuBeprupyrommuii OY. Pasznoctheii  OV.
Onepanuonnsie cxeMbl. Cymmatop. Materpatop. duddepenuuarop.

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

Tema 4. UMIynbCHBIE YCTPOMCTBA.

ConepxaHue TeMbl 4:

[Mudposeie  TpauszuctopHsie kmoud. Kmoun ©Ha  MJII-Tpan3ucropax.
Amnainorossele kiatoun. Komnapatopsl. Tpurrep mura.

['enepaTtopsl cuHycouaanbHOoro HanpsbkeHus. LC-renepatopsl. RC-renepatopsi.
ABTOKOJNI€OaTeNbHBIE MYJIbTUBHOpaTOphl. Knymuii myneTuBuOpatop. ['enepartop
JIMHENHO-U3MEHSIOIIETOCS HAMPSIKEHHUS.

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

Tema 5. LHudposeie ycrpoiicTBa.

ConepxaHue TeMbl 5:

Jlornueckne HMMC. OCHOBHBIE JIOTHMYECKHE ONEpaluud. THIBI JIOTHYECKUX
sanemeHToB. TTJI-moruka. DCJI-noruka. MJII1-norunka. KomMOMHAIMOHHBIE JTOTHYSCKHUE
yctpoiictBa. [ludparops! u gemmdparopsbl. MyabTUIIIEKCOPHI U JEMYIbTUILIIEKCOPHI.

[Mudpossie UMC. Tpurrepsi. Acuaxpornsiii RS-tpurrep. Cunxponsnsie RS-, D-,
T-, JK-tpurrepsl. CueTuriku UMIyJibcOB. J[BomuyHble cYeTUMKUA. CUETUYMKH C APYTrUM
koddummenTom cueta. Peructpsi.

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




Tema 6. CuiioBasi 3JIEKTPOHHKA.

ConeprkaHue TeMbl 6:

HcTouHNKH BTOPUYHOIO AneKTponuTanus. Tpancopmaropusie cxembl. HyneBoi
U MocTOBOW BbIIpAMUTENH. PunbTpel. Crabwinszaropbl HamnpsbkeHus. VcrouHuka
OUTaHWsIT €  MHOTOKpaTHbIM  mpeoOpa3oBaHMeM  dSHepruu.  MmmyibcHbIE
npeobOpasoBarenu. [Ipeodpa3oBarenu ¢ MOBBILIEHUEM HANIPSKEHMUSL.

VYupasnsgemble BeinpsiMuTenu. OqHodasHble BRIIPAMUTENN O0IbIION MOIIHOCTH.
Kommyrannonnsle mpoueccel.  Tpexda3zHbie BBIIpAMUTENN.  MHorogdasHsle
BBIITPSIMUTEINH.

NuBeptupoBanue dHepruu. HBEpTOpPBI, BEAOMBIE CETBIO. ABTOHOMHBIE
WHBEPTOPHI TOKA U HaIpsDKeHUA. BnusHue moxynpoBOAHUKOBBIX MpeoOpa3zoBaTenel Ha
NUTAKILYIo ceThb. [IpeodpazoBaTeny ¢ MOBBIIEHHBIM KO3()(PUIUEHTOM MOIIHOCTH.

Jlutepatypa k Teme 6: [1, 9].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS

[IpakTryeckue 3aHATHS yU€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

3.4 JlaGopaTopHbIe padoThI

> Tema paboThI Obnem, Hac. JIuteparypa
n/m P OYHas/ 3a04Has patyp
1 | U3ydenune maboparopHoro crenna 87J1-01 2/0 [10]
2 | UccnenoBanue moMympOBOAHUKOBBIX THOJIOB 412 [10, 12]
3 | MccnenoBanue OUIIONSIPHOTO TPaH3UCTOPA 2/0 [10]
4 | MccnemoBanue TOJICBOTO TPAaH3UCTOPA 2/0 [10]
HccnenoBanue THPUCTOPOB B TabopaTopun [10, 12]
5 e 2/0
Multisim
6 | MccnemoBanue ycmuMTeIbHOTO Kackaaa ¢ 0D 4/0 [10]
HccnenoBanue yCUITUTENBHBIX KacKaJo0B B [10, 12]
7 - 2/0
naboparopun Multisim
8 | MccnenoBanue ycumTeNs TOCTOSIHHOTO TOKA 2/0 [10]
9 Vccnenosanne onepaioHHbIX yCHIIUTENeH i 2/0 [12]
OTEPAIMOHHBIX cXeM B JJaboparopuu Multisim
10 HccnenoBanue renepaTopa Muiao00pa3HOro 2/0 [11]
HaIPSKEHUS
11 | ludpoBoii TpaH3UCTOPHBIN KITFOY 2/0 [12]
12 | UccaemoBaHue JOTHYECKUX CXEM 2/0 [11]
HccnenoBanue CYETYNKOB UMITYIIHCOB B [12]
13 . 2/0
npabopatopun Multisim
14 | ViccneoBaHre MOCTOBOM CXEMBI BBITIPSIMIICHUS 4/2 [11, 12]
NTOTI'O 34/4




3.5. CamocrosiTesibHasi padoTa cTyleHTa

No . OO0neM, Jac.
Buapl camocToATensHOM pabOTHI CTYICHTA
/T OYHas/ 3a09Has
1 W3ydeHne JeKIIMOHHOTO MaTepuaia B TCUCHHE 15/90
cemecTpa
2 [ToaroToBKa K MPAaKTUUECKUM 3aHATHSIM -
3 IToaroroBka Kk j1a00paTOpHBIM paboTam 14/8
4 BrinmonHeHne KypcoBoro npoekra (padboTh) -
5 Brinonnenne nHAMBUYaTbHOTO 3a1aHUs 0/12
NTOI'O 29/110

3.6 KypcoBoii npoekT (pa6oTa), UHAUBHAYAJIbHOE 3a/1aHHE

KypcoBoii npoekT (paboTa) mo JUCHUILIMHE y4eOHBIM IIAHOM HE TIPETYCMOTPEH.
NHuBuayanbHOE 3aIaHUE MIPETyCMOTPEHO JUIS CTYJIEHTOB 3a04HON (hopMBI OOYUICHHS.
TemaTnka WHAMBUAYAJIBHOTO 3aJlaHMSl CBSi3aHA C CAMOCTOSTEIBHBIM BBIITOJTHEHUEM
pacueTHO paboThl B cOOTBETCTBUU € [13]. OO6beM yueOHOM Harpy3KH MpH BHITIOJHCHUH
WHIMBUAIYaAJIbHOTO 3a7aHus — 12 4acos.

4 ®OHA OHEHOYHbLIX CPEACTB

4.1 Kpurepuu ¥ MWKaJbl MJA HHTETPUPOBAHHONW OLICHKH YPOBHSA
chopMHUPOBAHHOCTH KOMIIETEHIIUM

Cocmasnaowas komnemeHyuyu — noJTHOMa 3HAHUU

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

- MUHAMAJIbHBIM YPOBEHB: JAaHbI HE MOJHBIE, HETOUYHBIE U HEAPTYMEHTHUPOBAHHBIC
OTBETHl Ha BOMpPOCHL. JlomymeHo MHOro rpyObIx OIIMOOK. YpPOBEHb 3HAHUW HMXKE
MUHUMAJIbHBIX TPEOOBAHMIA;

- TIOpPOrOBBIM  YpPOBEHb: JaHbl  HEJOCTATOYHO  IIOJIHBIE, TOYHBIE W
apryMEHTUPOBAHHBbIE OTBETHI Ha BOIPOCHL. IIII0OXO 3HAaeT TepMMHBI, ONPEACIICHUSA U
IIOHATHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILECHUS, NMPUHIMIILL. [[0myleHo MHOro
HErpyObIX OIINOOK;

- CPEIHMM YPOBEHb: JaHbl JOCTATOYHO IOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHL. B 11€710M 3HAaeT TEpMMHBI, ONPEACICHUSA U IOHATUSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILICHHUS, MPUHUUIBL. JONMyIIEeHO HECKOJIbKO HErpyobIix
OIINOOK;

- IPOJIBUHYTHIN YPOBEHB: JAaHbl MTOJHBIE, TOUHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. 3HAET TEPMUHBI, ONPEIACIECHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUSI, MPUHIUIIBI. J[oMyIIeHO HECKOIBKO HETPyObIX OIIMOOK;

- BBICOKMI YPOBEHB: JaHbI IOJHBIE, TOYHbIE U apTYMEHTHPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAE€T TEPMUHBI, ONPENEICHUS W IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHHUSI, NPUHIUIBL. J[OITyIIEHO HECKOJIBKO HETOYHOCTEH.



Cocmasnsaowas KomnemeHyuu — yMeHus

- HYJIEBOM ypOBEHbB: IMOJHOE OTCYTCTBHUE NMOHUMAHUS CYTH METOAUKU PEIICHUS
3a/1a4u, JTOMYIIEHO MHOXKECTBO TPyOCHIIINX OMMOOK / 3aaHus HE BBIMOJHEHBI BOOOIIIE;

- MUHUMAJIbHBI YPOBEHB: C1ab0¢ MOHMMAHUE CYTH METOJMKHU PEIICHHS 3aJayH,
JONYIIEeHbl TpyOble omuOku. Permenus He oOocHOBaHbl. He yMmeer HCHosb30BaTh
HOPMaTHUBHO-TEXHUUYECKYIO JTUTEPATYPY;

- TIOPOTOBBI YPOBEHb: JIOCTATOYHOE ITIOHUMAaHUE CYTH METOJIUKH PpEeIICHUsI
3a/1auu, JAOMYIIEeHbl omrOKu. PemeHus He Bcerga 0OOCHOBaHBI. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO0 JuTeparypy. Ciabo OpueHTHpyeTCs B CIENHaIbHOU
HAay4YHOU JINTEPATYPE;

- CpeIHMIl ypOBEHb: B II€JIOM MOHUMAET CYTh METOJIUKU PEIICHUS 3aJayH,
JOMyIIeHbl OmuOKu. Pemenus He Bcerma OOOCHOBAaHBI. YMEET UCIOJIb30BaTh
HOPMATUBHO-TEXHUUYECKYIO U CIICHMAIBHYIO HAYYHYIO JIUTEPATYPY;

- IPOJIBUHYTHIM YPOBEHB: B IIEJIOM MMOHUMAET CyTh METOJUKHU PEIICHUS 3aJauH,
JTONyIIeHbl HEeTOYHOCTH. CrnocoOeH O0O0OCHOBaTh pEIICHUSA. YMEET HCIO0JIb30BaTh
HOPMATHUBHO-TEXHUUYECKYIO U CIICIHAIBHYIO HAYIHYIO JTUTEPATypPy;

- BBICOKMM YpPOBEHb: IOHHUMAET CyTh METOJUKHU pelieHus 3agaud. CrocoOeH
000CHOBaTh  peIICHHS. YMEeT HCIOJb30BaTh  HOPMATHUBHO-TEXHUYECKYIO U
CIIEIIUAJIBHYIO HAYYHYIO JINTEPATYPy, IEPETOBOM MPOU3BOACTBEHHBIN OIIBIT.

Cocmasenarowas komnemeHyuu — 61a0eHue HagblKamu

- HYJICBOM YypOBEHb: HE JAEMOHCTPUPYET BJAJCHUE HABBIKAMH BBIITOJIHEHHUS
npodeCCUOHANIbHBIX 33/1a4. He MOXeT BBINOJIHUTD 3a1aHuUs;

- MUHUMAaJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBITTOJTHEHHUS
podeCCHOHANIBHBIX 3a/1ad. VICIIBITBIBAET CYIIECTBEHHBIC TPYIHOCTH MPH BBITIOTHEHUN
OTACJIbHBIX 3aJIaHUM;

- TIOPOTOBBI YPOBEHbB: BIIaJICET HABBIKAMHU BBITIOJHEHHUS MPO(ECCHOHATBHBIX
3a71a4 Ha IOPOTOBOM ypOBHE. 3aJIlaHUs BBIMOJHIET MEIJICHHO U HEKAYE€CTBEHHO;

- CPeIHUH YPOBEHB: BJIaJICET HaBBIKAMU BBITIOJIHECHUS MPO(ECCHOHAIBHBIX 3a7a4.
3agaHus BBITIOJHSACT Ha CPEIHEM YPOBHE 10 OBICTPOTE U KA4ECTBY;

- TPOABUHYTHIM YpPOBEHB: BJIAJCET YBECPECHHBIMU HABBIKAMU BBIITOJIHEHHUS
npodeCCUOHANIBHBIX 3aJlad. BBICTpO M KAYECTBEHHO BBIMOJHSACT 3aJaHusi, WHOTA
JIOITyCKasi HE3HAYUTEIbHbBIEC MOTPEIIHOCTH;

- BBICOKMH YpPOBEHb: BJAJEET YBEPECHHBIMHM HABBIKAMU  BBINIOJIHEHUS
npodeCCUOHANIBHBIX 3a/lady. bBBICTpO W Ka4yeCTBEHHO BBINOJHSACT 3aJaHus, IpU
HEO0OXOIMMOCTH JIEMOHCTPUPYST TBOPUYECKUM MOIXO.

Obobwennas oyenka chopmuposaHHOCmMU KOMNEmeHyull

- HyJICBOM ypOBEHb: Ha HYJIEBOM YPOBHE C(OPMUPOBAHBI: BCE COCTABIIAIONINE;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHBbIE — HA 00JIE€ BHLICOKOM YPOBHE;

- MHUHUMAaJbHBIM YpPOBEHb: HAa MHUHUMAJIBLHOM YpOBHE C(OPMUPOBAHBI: BCE
COCTABJISIFOIIME; OJTHA WM JIBE U3 TPEX, OCTaIbHbIE — HA O0JIE€ BRLICOKOM YPOBHE;

- TIOPOTOBBIH ypOBEHb: Ha TOPOrOBOM YpOBHE C(OPMHpPOBAHBL:  BCE
COCTaBJISIFOLIME; OJHA UJIH JIBE U3 TPEX, OCTaIbHbIE — HA 00JI€€ BHICOKOM YPOBHE;

- CpeIHHUIl ypOBEHb: Ha CpeHEM ypOoBHE C(HOPMHUPOBAHBI: BCE COCTABISAIOIINE;
OJIHA WJIM JBE U3 TPEX, OCTAIBHBIE — HAa 00JIEe BBICOKOM YPOBHE;
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- TPOJABUHYTHI YPOBEHb: HA TNPOABHUHYTOM YpOBHE C(HOpPMHUPOBAHBI: BCE

COCTaBJIAOIIMEC, OOHA NI ABC U3 TpéX, OCTAJIbHBIC — Ha BBICOKOM YPOBHC;

- BBICOKHH YPOBCHL: Ha BBLICOKOM YPOBHC C(i)OpMHpOBaHI)I BCC COCTaBJIAIOIIUC

KOMIIETEHITUH.

4.2 Bonpochbl K IK3aMeHY U IpUMep IK3aMeHANMOHHOT 0 Oujiera
Bomnpocsl k 3xk3aMeHy:

OcCHOBHBIE OCOOCHHOCTH TOJYIMPOBOAHHKOB, TEHEpalus ¢ PEeKOMOMHAIIHS
HOCUTEJIeH 3apsana. DJIEKTPONPOBOJAHOCTh MPUMECHOTO TOIYNPOBOAHHUKA, BHUIBI
npuMecei, MexaHu3M 00pa3oBaHUs CBOOOJHBIX HOCHTENEH 3apsijia, OCHOBHBIE U
HEOCHOBHBIE HOCHUTENH 3apsiia. DJIEKTPOHHBIM U ABIPOYHBINA TOKH, TU(P(Yy3UOHHBIN
U AperoBbIN TOKH.

OCHOBHBIE CBOWCTBAa 3JIEKTPOHHO-ABIPOYHOIO mepexona. M3omupoBaHHBIA P-N-
nepexosl, P-N-mepexoa mpu MNpsIMOM U OOpaTHOM HaNpSKEHUSX, MOTEHLIHUAJIbHAs
JuarpaMMa CHMMETPUYHOTO M HECHMMMETPUYHOrO Iepexoja. bapesepHas u
i Py3MOoHHAsT €MKOCTH Nepexoia, 3aBUCUMOCTb OapbepHOM M AU y3MOHHON
€MKOCTH P-N-Tiepexo/ia OT NPSIMOT0 U 0OPAaTHOTO HAIIPSKEHUSI HA HEM.

Pabota BeimpsimurensHoro auona. BAX nuona, ypasnenue BAX. Dnektpuueckuii u
TeII0BOM Mpo0oi. OCOOEHHOCTH CHJIOBBIX JAMOJOB, MPOLECC MNEPEKITIOYEHUs
CWIOBOro auoga. Pacuer pabodyero pexuma M COINPOTUBIECHMS OHOJA,
Crabunutponsl. Ctabunn3anus HaNps>KEHUs C MOMOIIBIO CTaOMIMTpOoHA. BbIOOp
nuoja u crabmintpoHa. Ceeronnonsl. POTOAMOBL.

YeTpoiicTBO M TPUHIUI  JIEHCTBUSI  OUMOJISIPHOTO  TPAH3UCTOPA, OCHOBHOE
YPaBHEHHE, 3aBHUCUMOCTb TOKa TPAH3UCTOpa OT HANPSHKEHUM Ha Mepexoaax.
Pexxumbl paboThl. OCHOBHBIE CXE€MbI BKJIFOYEHUSI TPAH3UCTOPA, UX OCOOCHHOCTH M
cBorictBa. Bxogueie u BbixojnHble BAX Tpan3uctopa. llepBuuHble U BTOPUYHBIE
napameTpsl, onpenaenenue h-mapamerpos. TeMmepaTypHble ¥ YaCTOTHBIC CBOMCTBA.
OcoOEHHOCTH CUJIOBBIX OHWIOJSIPHBIX TPaH3UCTOPOB. COCTaBHBIE TPAH3UCTOPHI.
[IpenenbHbIE SKCIUTyaTAllUOHHBIE TAPAMETPHI.

VYCTpolCTBO W MNpPUHLMIN JEHCTBUSA IMOJIEBBIX TpaH3UCTOpOB. PaboTa mnoseBbIx
TPAH3UCTOPOB C YNPABISIOMIAM MEPEXOJOM, C BCTPOCHHBIM KaHajioM, C
WHIYLIMPOBaHHBIM KaHaioM. CTOKOBblE M CTOKO3aTBOpHble BAX. 3aBUCMMOCTH
TOKa CTOKa OT HampsokeHuss Ha 3arBope. (OCHOBHBIE UM NPENEIbHbBIC
AKCIUTyaTallMOHHbIE TapaMmeTpbl. OCOOEHHOCTH MOUIHBIX TOJIEBBIX TPAH3UCTOPOB
(AMAIIT, CUT). YCTpolCTBO U MPHUHIIKI ASHCTBUS OUIOJSPHBIX TPAH3UCTOPOB C
n3onupoBaHHbIM 3aTBOpoM (IGBT). OcHOBHBIE CBOWMCTBA M 00JaCTh IPUMEHCHHS.

YCTpOWCTBO W MNPHUHUMUII JIEUCTBHS THUPUCTOPA. Y CTOMYMBOCTH OTKPBITOIO U
3aKpBITOTO cocTosiHui Tupuctopa. BAX u pacuer pabodero pexuma. CrocoOsl
oTnMpaHus W 3anupaHus. Pabora u mnpumenenune cumucrtopa. OcoOEHHOCTH
3anMpaeMbiX  THUPHUCTOPOB. lIpenenpHble  cTaTMYeCKMe W JUHAMUYECKHUE
AKCIUTyaTalMOHHbBIE TapaMeTpbl. CIToCOOBI 3aIUTH U BEIOOP THPUCTOPOB.



10.

11.

12.

13.

14,

15.

16.

17,

Oco0eHHOCTH UHTETPATBHBIX MUKPOCXEM U CUJIOBBIX MHTETPATbHBIX MOIYJIEH.

Tpanzucropubie ycwiutenu. [IpuHuun AeicTBUsS yCWIMTEIbHOU siueliku. Cxema
OUMOJISIPHOTO PE3UCTUBHOIO KacKaja ¢ OOIIUM SMUTTEPOM, Ha3HAYCHHUE DJIEMEHTOB
Kackaga. BeiOop TOUKM MOKOS M CTaOWIIM3alusl pexuMa IMOKOs Kackana. Pexum
YCWICHMs, pacyeT KodPuIMeHTa YCUJeHUA. AMIUIUTYHO-4acTOTHAs U
dazoyacToTHass XapakTepUCTUKH Kackaga. (OCOOEHHOCTM Kackaja C OOIIMM
KOJUIEKTOpOM. BBIOOp TOUKHM MOKOS B KacKajax Ha MOJIEBBIX TPAH3UCTOPAX.

OcobenHoctu  paboOThl  ycuiauTened MoIHOCTH kiaccoB A, B u  AB.
OHepreTuuecKue IOKa3aTelid. YCHJIEHWE W HMCKaXEHUS BBIXOJHOIO CHIHaja B
MHOTOKACKaJHBIX ycuiHTelsiX. OOpaTHbIE CBSI3U B yCUIUTENSIX. BiustHue oOpaTHOi
CBSI3M HAa XapaKTEPUCTUKH YCUIIUTEIIS.

OcoOEHHOCTM yCWJIMTENEeH TOCTOSHHOro Toka. Cxema auddepeHuuaIbHOro
Kackaga, paboTa B peKHMME MOKOS U B PEKUME YCWICHHS. YCTPAHEHUE BIIMSHUS
oOpaTHO CBs3M Ha Kod(pPuuueHT ycuwieHus. Bxoapl M BBIXOABI KacKaja.
Ocnabnenue cuH(}a3HOTO CUTHAJA.

OcobenHoctu OIlEPALMOHHBIX YCUJIUTEIIEH. HNuBeptupyronmi u
HeunBeptupyromuin OY. Pasnoctheii OY. Onepaununonasie cxembl. CymMmartop.
Huterpartop. duddepenimarop.

PaGora 1mudpoBoro TpaHsuctopHoro kiouda. KodpduiMeHT HachIIeHUS.
BrixosiHoe HampspkeHHe Tpu pa3sHod (popme BXOJHOTO CHTHAjla M Pa3HOUM CTENeHH
HacelmeHus. [lepexoaHpie TMpoIecchl BKIIFOYCHHS W BBIKIIOUCHUS Kiatoda. Kirrod ¢
nuoqoM [HlorTku. Kiroun Ha moJieBbIX TpaH3UCTOPax.

Paborta kommaparopa. CpaBHEHHE HaNpsHKEHUH U (POPMUPOBAHHME HMITYJIHCHOTO
BBIXOJHOTO  HampsbkeHus.  Pabora  Tpurrepa  Ilmurra.  ®dopmupoBanue
TUCTEPE3UCHOMN XapaKTEPUCTUKH.

®du3nyeckre OCHOBbI YCIOBUM aBTOT€HEpAllMM KoJIeOaHMH B reHepaTopax
aNeKTpudeckux curHanoB. Pabora LC-renepatopa, peryiumpoBaHHE YacTOTHI
kosnebanuii. Pabota RC-reneparopa u perynmpoBaHue 4acTOThI KOJICOaAHUH.

PaGota cummerpuuHoro wmysibTUBHOpaTOopa Ha OV, peryiupoBaHH€ YacTOTHI
kojebannii. HecuMMeTpuuHbIli MyJTbTUBHOpPATOp, PETYIUPOBAHHE JIUTEIHLHOCTH
uMmiyibcoB.  JKnmymmit  myneTuBHOpatop. PaGora reHeparopa  IMHEWHHO-
u3MeHsonerocs: HanpsbkeHus Ha OY. M3MeHeHue JMIUTENbHOCTH HAapacTaHUsl U
criana Hanpsbkenus [JIMH.

Jlornueckne MUMC. OCHOBHBIE JIOTMYECKHE ONEPAIMM U COOTBETCTBYIOIIME UM
JIOTUYECKUEe AeMeHThl. HaxoxaeHue 3HaueHHs! TOTUYECKOM (YHKUIHMU Ha BBIXOJE
CXEMbI, COCTABIICHHOM W3 JIOTUYECKUX 3JIEeMEHTOB. [IpuHIMIIBI cXeM aiemeHToB M-
HE wu WJIN-HE TtpaH3ucTopHO-TpaH3UCTOpHOU Jioruku, cxemsl WMIJIN-HE
AMUTTEPHO-CBA3aHHOM JIOTUKHU, cxembl U-HE M/III-norukun Ha KOMILIEMEHTAPHBIX
Tpan3uctopax. KomOunupoBanuele Jorudeckue WMMC. Tlpunmun paboTh
mdparopa, aemudparopa, MyJIbTUIIIEKCOPA, 1EMYIbTUILIEKCOPA.

Tpurrepsl. Pabora acunxponnoro RS-tpurrepa. PaGota cunxponHoro RS-
tpurrepa. Pa6ora D-tpurrepa. Padora T-tpurrepa. Ocobennoctu JR-tpurrepa.
10



18.

19.

20.

[Tomyuenue RS-tpurrepa, D-tpurrepa u T-tpurrepa Ha ocHoBe JR-Tpurrepa.
PaboTa nBOMYHOrO cueT4yrka UMIyiabcoB. Co3iaHue CYEeTYMKA UMITYJILCOB C APYTUM
KO3 (UIMEHTOM cueTa METOJIOM MPUHYIAUTENbHOro Hacuera. Co3/laHue cueTdyHKa
UMITYJIBCOB C IPYTMM KO3 (UIIMEHTOM cYeTa METOAOM IPUHYIUTEIHHOro copoca.
[IpuHIMIBI TOCTpOCHUS U paboTa PEerUCTPOB MAMSITH U CIIBUTA.

Cxembl HMCTOYHMKOB BTOPUYHOTO JJIeKTponuTaHus. PaboTa BbeIpsAMHUTENEH 10
HYJIEBOl CXeéMeé M N0 MOCTOBOH cxeMme. BrixonHoe HampspkeHue, Ko3(Q(UIUEHT
nyJbcaluy, BbIOOp BeHTWIEH. OCOOEHHOCTH pabOThl HA €MKOCTHYIO Harpysky.
@u3nyecKnii  CMBICI  CIJIQKMBAaHUS  IyJbCAllMM  BBIXOJHOIO  HAIPSIKEHUS
Beinpsamutenst C-¢unbrpom, L-¢unbrpom, TpaHsuctopHbiM ¢GuiabTpoMm. Pacuer
napameTpoB  ¢unbTpa. Crabwinusanus HANpPsHKCHUS apaMETPUUYCCKUM |
KOMITEHCAIIMOHHBIM cTa0min3aTopaMu. Pacuer mapameTpuueckoro ctabminzaTopa.
PaboTa ncTOYHMKA MUTAHKUS C MHOTOKPATHBIM MpeoOpa3oBaHueM 3Hepruu. Pabora
UMITYJIbCHOTO HCTOYHUKA MUTAHUA.

OcobOeHHOCTH PAOOTHI YIPABISIEMBIX HYJIEBOTO M MOCTOBOTO BBIIPSIMUTENCH Ha
aKTUBHYIO ¥ AaKTUBHO-UHAYKTHUBHYIO Harpy3ku. BBIXOJHOE HampsiKeHHE,
peryaupoBaHHe HaNpsDKEHUs, BbIOOpP BeHTWICH. BinsHMe KOMMYTallMOHHBIX
npoiieccoB. OcoOeHHOCTH pPaboThl Tpex(a3HbIX YIPaBISEMbIX HYJIEBOTO H
MOCTOBOTO BBINIPSIMUTEICH HAa AaKTUBHYIO W AaKTUBHO-WHIYKTUBHYIO Harpy3KHu.
BrixonHoe HanpsbkeHue, K03GGUIMEHT MyJbCallui, PETyJIUpPOBaHUE HANPSHKCHMUS,
BBEIOOP BEHTHUJICH, YIET KOMMYTAIIMOHHBIX MTPOIIECCOB.

Oco0OeHHocTH PabOThl BEAOMBIX CEThbIO MHBEPTOPOB. PUBHUECKHI CMBICT YCIOBUN
WHBEPTUpPOBaHUs dHEpruu. [IpuunHbl ompokuabiBaHus HHBEpTOpa. OCOOCHHOCTH
paboThl aBTOHOMHOTO HMHBEPTOpa HaMpsDKeHHs. PerymupoBaHHEe BBIXOJIHOTO
HanpspkeHusi. OcoOeHHocTH paboThl aBTOHOMHOTO MHBEpTOpa Toka. Ha3zHaueHue
JpOCCelI U KOHIEHCAaTOpa B CXeME aBTOHOMHOI'O MHBEPTOpA TOKA.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

I'OYBIIO «JIOHEIIKUH HAITMOHAJIBHBIN TEXHUUYECKU YHUBEPCUTET»

VYpoBeHs BbIcHIEro Mpodeccuo- BakaaBpuat
HaJIBHOI'O O6pa3OBaHI/I$[: (OakanaBpHar, CrielUAIUTET, MArHCTPATYypPa)

Hamnpasnenue noaroroBku (ce- 13.03.02 — DrekTposHEpPreTUKA U AIEKTPOTEXHUKA
I_[I/IaJ'II)HOCTB)I (xox, Ha3BaHUE)

[Ipoduns:

DnexTpocHabKeHue
(Ha3BaHHe)

CewmecTp: 4

VYyeOHast AMCIUIIINHA: IIpomblnIeHHAs JIEKTPOHUKA

1.

2.

3K3AMEHAILIMOHHBINA BUJIET Ne 1

B yewm 3akitogaercs pazianune MEXy 3IEKTPOHHBIM U ABIPOYHBIM TOKOM B
ITOJIyITPOBOJTHUKE?

B uem 3akntouaercs ocHOBHOE oTiinure MolHbix M/II1-Tpan3uctopos?
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3. Ilpun kakoii KOMOWHAITMU BXOJHBIX CHTHAJIOB YETBHIPEXPA3PSIHOTO Aemmudparopa
HaNPsHKEHUE JIOTUYSCKOW eTMHUIIBI TIOSIBUTCS Ha CEBMOM BbIX01e?

4. B xakoMm BeiIpsMutene (ogHodazHoM win Tpexda3zHoM) MyJibcalliy HaMpsOKCHUS B
Harpy3Ke MEHbIIIE U TouemMy?

5. Ompenenute, BO CKOJIBKO pa3 u3MeHUTCs koddduiment ycunenus Ky kackana ¢ O3
U Haiinutre ero 3HauyeHue, eciu KouaeHcatop C, OyAeT OTKIIOYeH (BXOJHOE

CONPOTHUBJICHUE KacKaja ¢ 00paTHOM cBA3bi0 Rpx = BR5). M3pectHb B = 40, Ry =5
KOM , Ry =250 Om, hy;5 =2 kOm, Ry = 5 kOm.

6. Hapucyiite rpadux Uppx U onpeaenure ero c Uat —
ammntyny, ecam  Upgx  HMEET  BUI, R
o > >t
NOKa3aHHBIA Ha pUcyHke, a R = 10 kOm, C u. ) 2T
UBhIX
= 1 mx®, ammuryna Hanpsikenust Ugxy = 5 B

uuacrora f=1 k1.

VYTBepkieHO Ha 3acefqanuu kadenpsl «nexkrpomexanuka 1 TOD»
rpotokoust Ne 1 ot 31 aBrycra 2022 r.

3aB. kadenpoit Kypasenb E.A.  Dx3ameHarop Bacunbes JI. A.
4.3 Kpurepuu onieHUBaHUA

Texkymuii KOHTPOJb 3HAHWM  CTylIeHTa O4yHOM  (opmbl  OOydeHHUS
OCYIIECTBIISIETCS MYTEM KOHTPOJBHBIX OMPOCOB MEpes BHIMOIHEHUEM J1a0OPATOPHBIX
paboT, MO pe3ysbTaTaM BHITIOJTHEHUS JIA0OPATOPHBIX PA0OT; CTyJAEHTa 3a04HOM (HOPMBI
0o0y4eHUs — 0 pe3yJibTaTaM BBIIOJHEHUSI KOHTPOJIbHOU PaOOTHI.

BrinonHnenue 1abopaTOpHBIX PadOT C 3alIUTON OT4€TA, KOHTPOJBHOU PabOTHI,
NPEAYCMOTPEHHBIX paboueid MporpaMmMoil AWCHUILIIUHBI, SBISETCS HEO0OXOIUMBIM
YCJIOBUEM JIONyCKa CTYJEHTa K DK3aMEHY.

IIpomesxxkyTouHasi arrecTauMsi IO pe3yJibTaTaM OCBOEHUS JUCLUUILIMHBI B
CEMECTpe MpPOBOIUTCA B (OpME CEMECTPOBOrOo HK3aMeHa. OK3aMEH MPOBOIUTCS
MUCBMEHHO 10 Ouinetam. B kaxxmom Ouiere comepxarcs 4 TeOpeTUUECKHe BOIpoca U 2
3aaun. MakcumanbHas orieHka o ousery coctasiser 100 6amios.

Tabnuua 4.1 — Pacnpenenenue 6aJijIoB O CEMECTPOBOMY IK3aMEHY

MaxkcuManbHO
dopma KOHTPOJIS BO3MOKHOE KOJMYECTBO
0aJIoB

Borpoc 1 10

OTBeTHI Ha BONPOCHI U pe- BOIIpOC 2 10
[IEHUE 3a7a4 dK3aMeHallH- BOIIpocC 3 10
OHHOT'O Bonpoc 4 10
owunera 3amayva 1 30
3amayda 2 30

HUTOIO 100
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Bompocel  0XBaThIBAalOT TEOPETHMUYECKYID YacTh Kypca, a Takxke TpeOyroT
JIEMOHCTpPALIMU MPAKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYJIEHTOM B XOJI€ BBITTOJHEHUS
n1abopatopHbIX padot. IIpaBunbpHEI 0TBET Ha Bonpoc oueHuBaeTcs B 10 6amnos. Ecinu
B OTBETE JIOMYLIEHbl HETOYHOCTHU JHOO0 MPU HEMOJHOM OTBETE, OLIEHKA YMEHbILIAETCS Ha
5 OamnoB. B ciyyae HEBEpHOro OTBETa HA TEOPETHUYECKHI BOIPOC OOyYAIOIIMICS
MOJTy4aeT 3a Hero HOJb OaJioB.

[IpaBuiibHO pelieHHas 3anada oueHuBaercs 30 OanoB. Ecim B pemieHuu ecTb
HECYLIECTBEHHbIE HETOUHOCTH, HE MOBJUABIINE HA pe3yJbTaT, MaKCUMajbHas OLICHKa
yMeHbllIaeTcsi Ha S5 OamioB. Ecnu He yka3aHbl WM HEBEPHO YyKa3aHbl €IMHUIIBI
u3MepeHus: (PU3NUECKUX BEIWYHH, JOIMYIIEHbI MOTPEIIHOCTH B BBIYUCIICHHUSAX, OIICHKA
cHmkaercss Ha 10 Oamtos. Ilpu HenmosHOM pemeHuMn OO NMpHUBEACHA HENpPaBHIIbHAS
cXeMa U3MEPEHHS NPHU MPAaBUIBHBIX BBIUMCICHUAX, OIIEHKAa yMEHbIIAETCs Ha 15 Gaos.
[Tpu HEMOTHOM pelIeHUH ¢ OMMOKaMH B BBIYUCIICHHUAX OIIEHKA cocTaBiseT 10 6amos.
[Ipu OTCYTCTBMU BBINOJHEHHUA 3aJaHKs 00yUYaOIIHIICS MOTy4aeT HOJIb OaJlIoB.

[Tomy4yeHHble OaIbl 32 OTBETHI HA BOIPOCHI M 3a/ayd OWieTa CyMMHUPYIOTCH,
ATOroBast olleHKa BEIBOAUTCA 110 100-0aIbHOM HIKaIe.

[Tomyuennass onenka mno 100-0amibHOM 1IKajge ONpeAenseT OLEHKY IIOo
HAIIMOHAJILHOM mmIKaiie u mkaine ESTS:

Cymma 6aiioB Ouenka Ouenka
o 100-6apHOM mIKae no mkaine ECTS 10 TOCYJIAPCTBEHHOM IIIKaJIe
90-100 A OTJIMYHO
80-89 B
75-79 C XOpOUIO
70-74 D
60-69 E YAOBJIETBOPUTEILHO
35-59 F
0-34 = HEYJIOBJIETBOPUTEIBHO

* — ¢ 00s13aTEILHBIM IMOBTOPHBIM U3YUCHUEM AUCHUIIIINHBI.

4.4 Ilpumep TeKyLIero onpoca Ha Ja00paTOPHbBIX 3aHATHAX
Ha npumepe tems! «ccnenoBanne TUpUCTOpar»

bunet Nel

1. Ykaxxute Ha3HaAUCHUE TUPUCTOPA!
1) ycuiieHHe 3JIEKTPUUYECKUX CUTHAJIOB;
2) KOMMYTAIUS SJICKTPUIECCKOM 1eTIH;
3) BBINPSIMJICHHUE TICPEMEHHOTO TOKA! I
4) orpaHMYEHHUE DICKTPHUUECKHX CHUTHAJIOB. 1
2. Kakas u3 npuBenennbix BAX cooTBeTcTByeT
OTKPBIBAHHUIO TUPUCTOPA MO YIPABISAIOIIEMY
AIEKTPOTY? 2 3 U
3. Ilpu KakuX yCIOBUSIX 3alUPAETCS OTKPBITHIA TUPUCTOP?
1) npu U3MEHCHHUU 3HAKA HANPSHKCHUS B IICTIH;
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2) TIpH TOKE TUPHUCTOPA, MEHBIIIEM TOKA yePKAHHUS;
3) mpu HaNpsDKSHUW Ha HEM, MEHBIIIEM HaIPsHKCHUS BKIIIOYCHUS,
4) mpu TOKEe YIpaBJeHUs, PABHOM HYIIIO.
4. Kakoe HarpspKeHUE Ha3bIBAaeTCd MAaKCUMAbHO JOMYCTUMBIM HaNpsKEHUEM
TUpUCTOpA?
1) mpu KOTOPOM THPHCTOP MEPEKIFOYACTCS B OTKPHITOE COCTOSHHE TIPH
OTCYTCTBHUH TOKA YIPABJICHUS;
2) TpH KOTOPOM HACTYIAET AMEKTPUICCKUN POOOH;
3) MeHbllee U3 MAKCUMAIIBHO JIOMTYCTUMBIX MPSIMOTO B 3aKPBITOM COCTOSIHUU H
0OpaTHOTO HANPsKEHUI;
4) Gonplee U3 MAaKCUMATBHO JIOIMYCTUMBIX MPSIMOTO B 3aKPBITOM COCTOSIHUU H
0OpaTHOTO HAMIPSKCHUI.
5. Kak Ha snekTprudeckux cxemax 0003HaYaeTCs 3aMupacMblii THPUCTOP?

1) Ppt 2)% 3)% 2) %Er

5 PEKOMEHIAYEMAS JIUTEPATYPA
I Ocnoenasn rnumepamypa

1. 3a6poaun, 0. C. [IpoMblniuieHHast 3JIeKTpOHKKA : yueOHUK 1151 By30B / FO. C.
3abpoaun // 2-e uzn., crep. — Mocksa : Anbsine, 2014. — 496 c. — ISBN 987-5-903-034-
34-5. URL: http://opac.lib.tpu.ru — Pexxum moctyma: it aBTOPH3UP. MOJTb30BaTEIICH.

2. Munos3opoB O.B. DnekTpoHmka [DJIEKTpOHHBIA pecypc| : ydeOHUWK s
npukiaaHoro Oakamaspuara / O.B. Munoszopos, N.I'. TTankoB. — 80 M6. — Mocksa :
Opaiit, 2018. — 1 (aiin. — Cucrem. TpeboBanms: Acrobat Reader.
http://ed.donntu.org/books/20/cd9848.pdf .

II /lononnumenvnasn 1umepamypa

3. Dnexrponuka : yueoHoe nmocooue / A.E. Hemuposckuit [u ap.].. — Mocksa :
Nudpa-Unxenepus, 2019. — 200 c. — ISBN 978-5-9729-0264-4. — Tekcr :
snekrponHbii // IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/86670.html.
— Pexkxum roctyna: st aBTOPU3UP. MOJIb30BaTEICH.

4. ®enopoB C.B. Dnexrponuka : yuebnuk / @enopos C.B., bonagaper A.B. —
OpenOypr : OpenOyprckuii rocynapctBeHHsii yausepeurer, 9bC ACB, 2015. — 218 c.
— ISBN 978-5-7410-1368-7. — Texcr : anexkrponnbiii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/54177.html. — Pexum pgoctyna: misi  aBTOPHU3UD.
M0JIb30BATENIEN

5. babakuna H.A. CoBpemeHHass MPOMBIIIUICHHAS JIEKTPOHUKA [ DIIEKTPOHHBIH
pecypc] : yuebHOe mocobue s By3oB / H.A. babakuna, M.I1. Konecuaukos ; C.-116.
roc. HOJUTEXH. YH-T H 11p.. — 36 MO. — Cankr-IletepOypr : CIIOI'TIY, 2013. — 1 daiin. —
Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/17/cd6720.pdf
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6. Dnextponnka : yuebnoe nocooue / B. 1. Huxymun, J[. B. T'opnenko, C. B.
Camnponos, /[. H. PezenbkoB. — Mocksa : Aitl [lu Ap Menua, 2020. — 198 c. — ISBN
978-5-4497-0520-4. — Tekct : anexktpoHHbI // LludpoBoit oOpazoBaTeabHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/94213.html . — Pexum
JOCTYyIa: I aBTopu3up. moibs3oBareneit. — DOI: https://doi.org/10.23682/94213

7. Ponpirun A.B. CunoBast a5iekTpoHHKa : yuyeOHoe mocooue / Pogsirun A.B.. —
HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIM TeXHUYECKUH yHUBEpcHUTeT, 2017.
— 72 c. — ISBN 978-5-7782-3289-1. — Tekct : anexktponHslii / [IPR SMART : [caliT]. —
URL: https://www.iprbookshop.ru/91420.html . — Pexxum moctyma: Juisi aBTOPH3HP.
MTOJIb30BATEIIEH.

8. Kpaitauit B.M1. OCHOBBI 2JIEKTpOHUKH. AHAJIOTOBasi 3JIEKTPOHUKA : y4eOHOE
nocoobue / Kpaitnuii B.1., CeménoB A.H.. — MockBa : MOCKOBCKUI TOCY1apCTBEHHBIM
TeXHUYEeCKU yHuBepcuTeT nMean H.D. baymana, 2018. — 182 c. — ISBN 978-5-7038-

4806-7. — Tekcr : omekrponnbii // IPR SMART : [caéit]. — URL:
https://www.iprbookshop.ru/110784.html . — Pexum pgocryma: mis aBTOPH3HP.
II0JIb30BATEIIEH.

6 YYEBHO-METOINYECKHUE MATEPHUAJIBI 110 JUCHUIIJIMHE

Y4eOHO-MeTOAMYECKHE N31aHusA, pa3padoTannubie B JOHHTY:

9. IlpombInuieHHAss 3JEKTPOHUKA [DICKTPOHHBIA pecypc]|: KOHCHEKT JICKITH:
[yae6. mocobue] / JI. A. Bacunwes; TOYBIIO "JIOHHTVY", Kad. snekrpoMexaHuku u
TOD. — Dnekrpon. man. (1 ¢aitr: 1,3 M6). — Honenk: JOHHTY, 2021. — Cucrem.
TpeboBanus: Acrobat Reader. — Pexxum noctyna: yepe3 JIMUHbIN KaOMHET CTY/IEHTA.

10. JlaGopaTOpHBIil IPAKTUKYM 110 MMPOMBIIUICHHON JIEKTPOHUKE [DICKTPOHHBIH
pecype] : IS CTYIEHTOB 3JIEKTPOTEXHUYECKUX MPOodHiIcH HampaBiCHHS IMOITOTOBKH
13.03.02 «Dnektposnepreruka u snekrporexuuka». Y. 1 / TOYBIIO «louHTVY», Kad.
anexkTpomexanuku U TOD ; coct. JILA. BacunbseB. — DnekTpoH. nad. (1 daiin: 1,9 M6). —
Honernk : JIonHTYVY, 2020. — Cuctem. TpeboBanus: Acrobat Reader.

11. JlaGopaTopHbli TPAKTUKYM IO NPOMBIIUIEHHONH JJIGKTPOHUKE : JJis
CTYJ€HTOB 3JEKTPOTEXHUYECKUX Mpoduiei HampasiaeHuss mnoarotoBku 13.03.02
«DOnekTposHepreTrka u AnektporexHukay. Y. 2 / TOYBIIO «JIOHHTVY», Kad.
anexktpomexanuku u TOD ; coct. JI. A. BacunbeB. — Honenk : JJOHHTY, 2021. —
Cuctem. TpeboBanusi: Acrobat Reader. — 3ari. ¢ TuTyi. skpaHa.

12. COopHMK 3anay g HWHIUBUAYAJIbHBIX 3aJaHUM 110 MPOMBIIUICHHOMN
AJIEKTPOHUKE [DJIEKTPOHHBIN pecypc] : sl CTYACHTOB JJIEKTPOTEXHUYECKUX Mpoduiieit
HanpasieHuss noarotoBku 13.03.02 «DnekTposHepreTHka M 3JICKTPOTEXHHKa» [/
I'OYBIIO «IOHHTY», Kad. anekrpomexanuku u TOD ; coct. JI. A. Bacunbes. —
Honenk : JIOHHTY, 2019. — Cucrem. TpeboBanms: Acrobat Reader.

13. JIaGopaTopHbIii MPAKTUKYM IO TUCIUTUINHE «IIpOMBITIIIEHHAS SJIEKTPOHUKA»
B BuptyasnbHoi cpene MULTISIM : mns cTyneHTOB ANEKTPOTEXHUYECKUX Mpoduieit
HanpasieHuss noarotoBku 13.03.02 «DnekTposHepreTHka M 3JIEKTPOTEXHUKa» [
I'OVYBIIO «IOHHTVY», Kad. snekrpomexanuku u TOD ; coct. JI. A. BacunbeB. —
Homnenk : JOHHTY, 2022. — Cuctem. tpeboBanus: Acrobat Reader. — 3aru. ¢ turys.
sKpaHa. — Pexxum goctyna: yepes3 JIMUHbIN KaOMHET CTYICHTA.
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JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChI
OBC OHHTY - http://donntu.ru/library

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHUIIJIMHbI

1. JleknuoHHbIE 3aHATHUS:

VYyueonas ayautopus Ne8.308 yueOnbIit kopmyc 8, 171 pOBEIEHUS JTEKIIMOHHBIX
3aHATUN (MYyJIBTHMEINHHOE 000PYI0BaHHE: HOYTOYK, ONIEpalliOHHAs CHCTEMa
Microsoft Windows XP, Libreoffice 5.3.4.(2017), mynprumeauitasiii mpoexkrop EPSON
EB-S72, skpan nacrennsiii ELIIES SCREENS M84WV-91; cnennanuzupoBaHHast
Mebenb: J0CKa ayIuTOpHAast, apThl, JEMOHCTPAIIMOHHBIE CTEH/IbI U IJIaKaThl. ). Bo3-
MO>KHOCTb MTOAKITIOUEHUS K ceTu « HTepHEeTY.

2. JlabopaTopHbie padoThI:

Jlabopatopust anexrpuueckux uzMmepenuit Ne8.306 yueOHbIi Kopmyc 8
(cernanu3upoBaHHass MeOenb: JOCKa ayAWTOpHAs, WapThl, CTOJbI, IIKadbl),
HACTOJIbHBIE J1A0OpaTOpHBbIE CTEHJbl [0 MPOMBINUIEHHON snekTpoHuke 87J1-01,
1T (POBBIC BOJBTMETPHI, YHUBEPCATBHBIC AICKTPOHHO-TYIEBBIC OCIIUILIOTPAQHI.

7.3 CamocrosiTesibHas padora:

[TomernieHust AJis CaMOCTOSITENILHOW PabOThl ¢ BO3MOKHOCTBIO MOAKITIOYEHUS K
cetu «MHTepHeT» u oOecrneueHueM JOCTyla B AJIEKTPOHHYIO HHGOPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHu3alliy: YUTaIbHbIC 3alibl, yueOHbIe Kopmyca 2,3 (Kom-
MBIOTEpHAS TEXHUKA C BOBMOXKHOCTBIO TIOJIKIIIOUEeHHs K ceTu «HTepHeT» u obecrieye-
HUEM JI0CTylla B JJIEKTPOHHYIO HWH(MOpMaIMOHHO-00pa3oBaTenbuyo cpenay (DUOC
JOHHTY) u snexrponHo-6ubmmoreunyo cucremy (3BC IPRbooks), a Takxke BO3-
MO>XHOCTBIO HMHJIMBHIYaJIbHOTO HEOTPAHWYEHHOTO nocTymna oOydaroniuxcs B ObC u
OUOC nocpencteom Wi-Fi ¢ nmepconambHbIx MoOMIBHBIX ycTpoiictB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - obmiectBennas aureasus MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - mumensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - iuuensuss GNU GPL).
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