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Pacnpenenenne YacoB TUCHHUIUVIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 5@3.1)
Ha Kypce>) Uroro
Henens 16

Bun 3ansaruit v PIl v PII
Jlekun 40 40 40 40
JlabopatopHsie 32 32 32 32
ITpakTuueckue 8 8 8 8
Wnas KoOHTaKTHAS 0,65 (0,65 (0,65 [0,65
pabota
KoncynbrupoBanue |2 2 2 2
nepe SK3aMEHOM U
IIPAKTUKOM
Uroro ayn. 82,65 | 82,65 | 82,65 | 82,65
KonrakTHas pabora | 82,65 [ 82,65 | 82,65 | 82,65
Cam. pabora 64,3 (643 |643 |643
Yacel Ha KOHTPOJIb 53,35 | 53,35 | 53,35 | 53,35
IMucemennas pabdora | 15,7 [ 15,7 | 15,7 [ 15,7
Ha Kypce
Hroro 216 |216 |216 216

r. Psa3ann



IIporpammy cocraBui(u):

K.m.H., 0oy., bazvines Buxkmop Ky3omuu

Pabouast mporpamMMa TUCIUILIHHBL
TBepaoTeIbHAS YIEKTPOHHKA

paspaborana B coorsercTBuu ¢ @I'OC BO:

®I'OC BO - 6akanaBpuar no HanpasieHH0 noAroToBku 11.03.04 DnexTpoHuka 1 HAaHOAIEKTPOHUKA (MpHKa3 MuHOOpHAYKH
Poccum ot 19.09.2017 r. Ne 927)

COCTaBJICHA HAa OCHOBAaHHWH Y4eOHOTO IUTaHa:
11.03.04 DnekTpoHHKA U HAHOAJIEKTPOHHKA
YTBEPIKICHHOTO YU€HBIM COBETOM By3a oT 24.04.2026 npotokon Ne 10.

Pa6oyas mporpamma onoOpeHa Ha 3acelaHuH Kadenpsl
IIpombIIeHHOM /1€ KTPOHUKH

[Iporokoin ot 21.05.2026 r. Ne 11
Cpok gelictBust nporpammsl: 2026-2030 yu.r.
3aB. xadenpoit Kpyrnos Cepreit AnexcaHapoBuy



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, o0CykaeHa 1 ogoOpeHa st
ucroaaeHus B 2027-2028 yueOHOM roay Ha 3aceJaHuu Kadeapol
IIpomMbILTIeHHOH YJIeKTPOHUKH

[Iporokom o 2027 . Ne

3aB. kadenpoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma mepecMoTpeHa, 00cyxaeHa i 01o0peHa IS
ucnondenus B 2028-2029 yueOnoM roay Ha 3aceganun Kadeapol
IIpombILIeHHOH /1€KTPOHUKH

[Iporokonm or 2028 . Ne

3aB. kadempoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma nepecMoTpeHa, o0CykaeHa 1 ogoOpeHa s
ucroaaerus B 2029-2030 yueOHOM roAy Ha 3aceJaHuu Kadeapol
IIpomMbINLTIEHHOH 3JTeKTPOHUKH

[Iporokonm o 2029 . Ne

3aB. kadenpoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMmMa nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonHeHus B 2030-2031 yueOHOM roay Ha 3aceanuu Kadeapbl

IIpoMbInIeHHOM 1eKTPOHUKHI

[Iporokom or 2030 r. Ne

3aB. kadempoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1|IloaroroBKa CTyJEHTOB K PELICHUIO 3a/jad, CBA3aHHBIX C IIPOEKTHOU, HAyUYHO-UCCIEI0BATENBCKON U IPOU3BOACTBEHHO-
TEXHOJOTUYECKOH NeATeNbHOCTEIO B 00JIaCTH CO3AaHNA U IPUMEHEHUS IPUOOPOB TBEPLOTENBHOI AMEKTPOHUKU.

1.2 | 3amaum IUCIUIIINHEL:

1.3 | - m3yuenne ¢pusuku paboTHI IPHOOPOB TBEPIOTEIBHOM MEKTPOHUKHY;

1.4| - n3yueHne QyHKIIOHATBHBIX BO3MOXKHOCTEH M CXEMHBIX IPUMEHEHHH TPHOOPOB TBEPAOTENBHOH AIEKTPOHHUKH;

1.5(- HU3y4YCHUC METOAOB ITPOCKTUPOBAHUSA l'IpI/I60p0B TBCplIOTeJ'[BHOfI OJICKTPOHUKH

1.6 | - momy4YeHue HaBBIKOB HAy4YHO-HCCIICTOBATEILCKOM U HH)KCHEPHON paboTHL

2. MECTO JUCIIUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA30OBATEJBHOU ITPOI'PAMMBI

Hukn (pazpen) OIT: | b1.B

2.1| TpeGoBaHus K npeABapUTEILHOI OATOTOBKe 00y4arolerocs:

2.1.1 | Lludposast 06pabOTKa CUTHATIOB B 3JIEKTPOHHBIX YCTPOHCTBAX

2.2 | AncuumimHbl (MOAYJIH) U NPAKTHKH, 1JIs1 KOTOPBIX 0CBOeHHE JAHHOH AUCHUILUIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npeaiIecTBYIOIIEe:

2.2.1 | IIpon3BoacTBEHHAS TPAKTHKA

2.2.2 | CxeMOTEeXHHKa MUKPOIJIEKTPOHHBIX YCTPOHCTB

2.2.3 | TeroBbIe MPOLECCHI B AIIEKTPOHUKE

2.2.4| DIeKTpOMarHUTHBIE ITOJS U BONHEL U.2

2.2.5 | KoncTpyupoBaHue MUKpO- U HAHOCHCTEM

2.2.6 | MukpocxeMOoTeXHUKa

2.2.7| Hay4Ho-¥ccitefoBaTeNIbCKAs IPaKTHKA

2.2.8 | CoBpeMeHHbIC HH(OPMAIMOHHBIE TEXHOJOTUU B MHUKPO- 1 HAHOCUCTEMHOW TEXHUKE

2.2.9 | CoBpeMeHHBIE TBEPAOTENbHBIE TaTYUKU

2.2.10| ®dusnka HAHOCHCTEM

2.2.11 | DnexTpoHHbIE 1 HOHHBIE TPHOOPHI

2.2.12 | BrimonHeHNE U 3aIIMTa BEITYCKHOM KBATH(HKAIIIOHHONW pabOoTHI

2.2.13 | Heynopsino4eHHbIE MTOIYIPOBOIHUKA

2.2.14 | OnTO3JeKTPOHUKA ¥ KBAHTOBAsI ONITHKA

2.2.15 | [IpenauruioMHas npakTUKa

2.2.16 | IIpou3BoacTBeHHAS IPAKTHKA

2.2.17| ®yHKUMOHANBHBIE Y3JIbl JIEKTPOHHBIX YCTPOUCTB

2.2.18 | CxeMOTeXHUKa MUKPAIEKTPOMEXaHUUECKUX YCTPOICTB

2.2.19| UnTennekryanbHble JaTYUKU

2.2.20 | CnoxxHOGYHKIIMOHAIBHBIC 3JICKTPOHHBIE OJIOKU

2.2.21 | UnTennekryanbHble aJanTUBHBIE MaTEPUAIbI

2.2.22 | OnTosneKTpoHHbIE MPUOOPHI U X TPUMEHEHUE

2.2.23 | CnoxxHO(YHKIMOHATIFHBIE aHAJIOTOBBIE YCTPOHCTBA

2.2.24 | Macc - crieKTpOMETpHsI B OPraHUYECKON XUMHUH

2.2.25 | CoBpemennblie TexHosorun MEMS koMoHEHTOB

3. KOMIETEHIY OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLIMTLTAHBI
(MOJYJIST)

IIK-1: CniocodeH cTponTh (puznyeckne 1 MaTeMaTHdecKue MoieJIi PuGopoB, CXeM, YCTPOHCTB M YCTAHOBOK 3JIEKTPOHUKH
W HAHOYJICKTPOHUKH PAZJIUIHOI'0 q)yHKH“OHﬂJ’lLHOFO HasHaAYCHUS, UCTTOJIb30BATH CTAHAAPTHLIC IPOrpaMMHBbI€ CPEICTBA
HX KOMIbIOTEPHOr0 MOJIeJUPOBAHUS U MIPOBOAUTH AHAJIN3 Pe3yJIbTATOB

IIK-1.1. IlpoBoauT MoaeUPOBAHUE H HCCIEA0BAHNS (PYHKIIMOHANBHBIX, CTATUYECKUX, IMHAMHUYECKUX, BPEMEHHBIX,
YACTOTHBIX XaPAKTePHCTHK NPUOOPOB, cXeM, YCTPOICTB U YCTAHOBOK 3J1eKTPOHHUKH M HAHOJIEKTPOHUKH Pa3IMYHOIO
(pYyHKIHOHAILHOTO HA3HAYCHHUS




3HaThL

OCHOBHBIC CIIOCOOBI MPE0OPA30BAHMs CUTHAIIOB U MPHUHIIMIIBI IIOCTPOCHUS YCTPOMCTB TBEPAOTEIBHOMN ACKTPOHHUKHU, PEATH3YIOIIUX 3TH
CITOCOOEI.

YMmeThb

WCCIIEIOBATh U OKCILUTyaTHPOBATh OCHOBHBIE THIIBI TBEPJOTENBHBIX IPUOOPOB.

Baanernb

OCHOBHBIMH TTOJIX0O/IaMHU K METOJIaM pa3pabdOTKH YCTPOMCTB TBEPAOTESIBHOMN AMEKTPOHUKH Pa3IMIHOTO Ha3HAUCHUS.

IIK-2: CnocobeH aHAJIM3UPOBATh, CHCTEMATU3HPOBATh U 000011aTh pe3y/bTaThl HCCJIeJ0BaHUIl NPUOOPOB, cXeM,
YCTPOMCTB H YCTAHOBOK 3JICKTPOHUKH H HAHO3/IEKTPOHMKH Pa3JIMYHOI0 (PYHKIHOHAJILHOIO HA3HAYEHHUS

IIK-2.1. AHaIM3MpyeT Hay4HbIe JaHHbIC, Pe3Y/1bTAThI IKCIICPUMEHTOB U HA01I0eHI I

3Harthb

OCHOBHbI€ NPUHIIUIBI IOCTPOEHUS MOJIEJIEN MPOLIECCOB, CXEM U YCTPOICTB TBEPAOTEIbHON 3JIEKTPOHUKU U IPOrPaMMHBIE TPOIYKTHI,
obecreyrBaroIIne KOMIIBIOTEPHYIO PEaIM3alliI0 STUX MTPUHIIUIIOB.

YMmerThb

BBIOMpPATh ONTHMATBHBIE MOJICITH PEIICHHSI KOHKPETHBIX 3a/ad.

Baagernp

METOJIaMHU PelIeHHsI KOHKPETHBIX 3a7ad.

MIK-2.2. CucremaTu3upyet U 0000111aeT pe3yabTaThl HCCIEI0BAHNI MPUOOPOB, CXeM, YCTPOICTB U YCTAHOBOK JIEKTPOHUKH
W HAHOYJICKTPOHUKH PA3JIHIHOI'0 q)yHKHHOHﬁJ’lLHOFO HasHaA4YCeHUs, MIPEACTABJIACT MaTepUaJIbl B BU1€¢ HAYYHBIX OTYETOB,
nmy0JauKaumii, npe3eHTauMii

3HaThb

crocoObl aHaIM3a U CUCTEMAaTH3alUHU PE3yIbTaTOB UCCIIEAOBAaHUN, (OPMBI UX MPEACTABICHHUS.

WYmernb

BBIOMpATh ONTHMaIbHEIE, TIPO()ECCHOHATEHO OPHEHTUPOBAHHBIEC CIIOCOOBI MPEICTaBICHUS HHPOPMAIIUH.

Baanernb

HaBbIKaMH pa0bOThI C COBPEMEHHOI M3MEPUTEIHHON U BBIYUCIIUTEIBHON TEXHUKOM MPHU pacyeTe U aHAIMU3E NEKTPUUCCKUX LIETICH,
AIIEMEHTaMH KOTOPBIX SBJISIFOTCS TBEPIAOTEIBHBIC MPHOOPHI.

B pe3yiabTaTte 0cBOeHUS TMCHMILIMHBI (MOYJI51) 00YUaAIOUIUICS T0/KEH

3.1|3unaTh:

3.1.1 | BonmpT-aMIIepHBIE XapaKTEPHCTUKH TBEPIOTEIBHBIX IIPHOOPOB; OCHOBHBIE METOIBI M3MEPEHHS IICKTPHIECKIX
XapaKTEepUCTUK TBEPAOTEIBHBIX MPUOOPOB; OCHOBHBIE ITOIXOBI K TOCTPOCHHUIO (DM3HUECKUX H MAaTeMaTHUECKUX Mojenei
TBEPJOTEIbHBIX MPUOOPOB M CXEM Ha UX OCHOBE; METOJUKH pacueTa U NPOEKTHPOBAHUS IPUOOPOB TBEPAOTENBHOI
IEKTPOHUKH.

3.2 YmeTn:

3.2.1| ucronp30BaTh BOJbT-aMIEPHBIE XapaKTEPUCTUKU TBEPJOTEIIBHBIX IPUOOPOB /TSl pacueTa U aHalIMu3a EKTPUIECKUX
IIeTIeil; NCTIONTB30BaTh COBPEMEHHYIO H3MEPUTEIHHYIO U BEIYHCIUTENBHYIO TEXHHUKY IIPH pacueTe U aHAIN3e
JMEKTPUUECKUX IENeH, COAepKaIiX TBEPAOTEIbHbIE IPHOOPEL; NCIIOIF30BaTh CTAHIAPTHRIC IPOrPAMMHEIE CPEACTBA
KOMITBIOTEPHOTO MOJIEIMPOBAaHHS TBEPAOTENbHBIX IPHUOOPOB U CXEM Ha X OCHOBE; HCIOIb30BATh MAKEThl IPOTPaMM JJIst
pacdera 1 IPOCKTHPOBAHUS IPUOOPOB TBEPAOTEIBHOM JICKTPOHUKH.

3.3 Baagern:

3.3.1 | coBpeMeHHBIMH ITaKETaMU NIPOTPaMM pacdeTa MEKTPUIECKUX LeMel, CoJepKalluX TBEpAOTENbHbIE IPUOOPHI; HABBIKAMU
paboThI C COBPEMEHHOI N3MEPUTENBHON 1 BBIYMCINTENbHON TEXHUKON IIPU pacueTe U aHaIM3e MEKTPUUCCKUX LEeTIeH,
CoJIepIKallliX TBEPAOTEIbHEIC TPUOOPEI; OCHOBHBIMHU CITOCO0AMH KOMITBIOTEPHOTO MOJICINPOBAHUS; TPAKTHICCKIMHU
HaBBIKAMH PabOTHI C TAKETAMU MIPOTPAMM JJIS pacdeTa U MPOEKTUPOBAHHS IPHOOPOB TBEPAOTEIBHON TEKTPOHUKH.

4. CTPYKTYPA U COAEPKAHUE IV CLHUILINHBI (MO YJI5T)

Kon HaunmeHnoBaHue pa3aenos u Tem /Buj 3aHatus/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHSA Kype 1070 KOHTPOJISt
Pasnean 1.
1.1 Benenne. OcHOBHBIE CBeIEHHSI O (hU3HKE 5 0
TOTYTIPOBOTHUKOB /Tema/




1.2 OHepreTudecKue 30HbI B METaNIe, IUIEKTPUKE, 6 IK-1.1-3 JI1.1J11.2 Ok3amMeH
TIOJIYyIIPOBOJIHUKE. ['eHepaius MmoABHKHBIX [K-1.1-y JI1.3J11.4
HOCUTeJIEH 3apsija B IOIYIPOBOAHUKAX IK-1.1-B JI1.5 JI1.6
(coOCcTBEHHOM, AIIEKTPOHHOM, JABIPOYHOM). MK-2.1-3 JI1.7J12.1
PexoMOuHanust moABMKHBIX HOCUTEIEH TOKA B [IK-2.1-y J12.2 J12.3
TOJIYIIPOBOJIHMKAX: 30HAa-30Ha, 30HA-TIPUMECH, [1K-2.1-B JI2.4 J12.5
H3JTydaTenbHas, Oe3bI3IydaTeNbHas, IpsIMble 1 I1K-2.2-3 J12.6
HeTIpsIMBIE TIePEXO0/Ibl, PeKOMOMHAIINS Ha IK-2.2-y JI2.7]13.1
noBepxHOCTU. COOTHOIIIEHUE MEKITY [1K-2.2-B JI3.2J13.3
KOHILIEHTPaLUsIMH HOCUTENEH B NOIYIPOBOJHUKAX 010233
B PaBHOBECHBIX yCIIOBHAX. HepaBHOBeCHBIC
HOCHUTEJIU B MOJIYTIPOBOIHUKAX, TIOHATHUSI BpEMEHU
JKM3HU HOCUTENEH U U PYy3HOHHON JITHHEI,
3aBUCHMOCTH BPEMEHH JKU3HU OT KOHIICHTPAIUN
npumeceil 1 qedexTos, TemnepaTypsl. CTaTHCTHKA
MOJIBU)KHBIX HOCUTENEH 3apsia B
TTOTyIpOBOAHNKAX: QyHKINS Pepmu, QyHKIIS
IUTOTHOCTH COCTOSIHUH, pacrpeesicHue
9JIEKTPOHOB U JBIPOK 110 SHEPTHUAM B COOCTBEHHOM
U IPUMECHBIX MOJIyIPOBOIHUKAX, IT0JIOKEHNUE
ypoBHS @epMu B COOCTBEHHOM M MPHUMECHBIX
MO TIPOBOTHUKAX,, BEIPOKACHHBIE
MOJIyNIPOBOTHUKH. TemnepaTypHasi 3aBUCHMOCTh
KOHIICHTPAIH HOCHTENEeH B COOCTBEHHOM U
MIPUMECHBIX TIOJTyIIPOBOAHUKAX. TOKM, CBSI3aHHBIE
C IBW)KEHUEM HOCUTENEH B MOTYIPOBOJHHUKAX:

IpeidoBbIi TOK, MOHATHE ITOIBIKHOCTH,
MEXaHHU3MBI pacCesTHHS HOCHTENeH B CITa0bIX U
CHJIBHBIX MOJISIX, IPOBOJUMOCTD U €€ 3aBHCUMOCTb
OT TeMueparypsl, A (Gy3NMOHHBIH TOK.

/JTex/

1.3 JpeiicoBerii Tok. [TogBmxHOCTS HOCHTEINEH. 12 IK-1.1-3 JI1.1J11.2 OK3aMeH
Mexanu3msl paccesaust. Judy3noHHbIH TOK. IK-1.1-y JI1.3J11.4
Uzyuenue koHcHekTa gekuuii. /Cp/ TIK-1.1-B JI1.5J11.6

IK-2.1-3 JI1.7J12.1
IK-2.1-y J12.2J12.3
[IK-2.1-B J12.4 J12.5
[1K-2.2-3 J12.6
MK-2.2-y J12.7]13.1
[1K-2.2-B JI3.2J13.3
2132233

1.4 Dnekrpuueckue nepexo st /Tema/ 0

1.5 Buns! snexrpuueckux nepexonos. Gusuka 4 IK-1.1-3 JI1.1 J11.2 OK3aMeH
oOpa3zoBaHus p-n-nepexonaa. BeiBo BeipakeHUs MK-1.1-y JI1.3 J11.4
JUTsl KOHTAKTHOM Pa3HOCTH MOTEHIIMAJIOB. [IK-1.1-B JI1.5J11.6
Pacnipenenenue HarpsHKEHHOCTH JIEKTPUUYECKOTO [K-2.1-3 JI1.7J12.1
monst u noredruana B OI13. Jmura OI13. KonTakt [IK-2.1-Y J12.2 JI2.3
MeTaJlIa C TMOJIyIPOBOIHUKOM. IIK-2.1-B J12.4 J12.5
W neanu3npoBaHHbBIN BRIIPSMIISFOIIANA IEPEXO/T [1K-2.2-3 JI2.6
METaJUI-NOIYIIPOBOJHUK. BITpsMiTstomuit [1K-2.2-y JI2.7J13.1
Tepexo/l MeTauI-IoayNPOBOAHHUK N-THUIIA. I1IK-2.2-B JI3.2J13.3
Brimpsamuisromuii nepexo| MeTa- D1 D22 33

TIOTYIPOBOJHUK p-TuIa. OMUYECKHe
(HeBBIIPAMIISIONIIE) TEPEXOIBI METAILI-
TIOJTYTIPOBOJHUK. [ 'eTeponepexopl.
Knaccugukarnus rereponepexozos.
OHepreTHvecKue AuarpaMMbl TeTepoIrepexooB.
D¢ dhexT 0OTHOCTOPOHHEH HHKEKINUHU B
reTepornepexoaax.

/JTex/




1.6 OHepreTudecKre 30HHBIE THATPAMMBI 10 IK-1.1-3 JI1.1J11.2 Ok3amMeH
COOCTBEHHOTO ¥ MPUMECHOTO TTOJTYIPOBOTHUKOB. [K-1.1-y JI1.3J11.4
Jucdy3noHHEIH 1 1peiidoBEIi TOKH. IK-1.1-B JI1.5 JI1.6
I'eteponiepexoibl. DHEPTETHUECKHUE THATPAMMBI MK-2.1-3 JI1.7J12.1
rerepornepexooB. OMHUUECKHE MEPeXoabl MEeTall- [K-2.1-y J12.2J12.3
MOJIyIIPOBOIHUK. M3ydeHne KOHCTIeKTa JIeKIHA. [1K-2.1-B JI2.4 J12.5

/Cp/ I1K-2.2-3 J12.6
[K-2.2-y JI2.7J13.1
I1K-2.2-B JI3.2JI3.3
31 32 33

1.7 DHepreTuiecKre 30HHbIC JUarpaMmbl p-n 2 [K-1.1-3 JIT.1J11.2 DK3aMeH

nepexona. /IIp/ IK-1.1-y JI1.3J11.4
I1K-1.1-B JI1.5 J11.6
IK-2.1-3 JI1.7J12.1
K-2.1-y J12.2J12.3
IIK-2.1-B J12.4 J12.5
[1K-2.2-3 JI2.6
IK-2.2-y J12.7]13.1
I1IK-2.2-B JI3.2JI3.3
212233

1.8 ITomynpoBogHUKOBBIC AHObI /Tema/ 0

1.9 CrpykTrypa nuona, 0003HaueHHE B IEKTPUICCKUX 6 IK-1.1-3 JI1.1 J11.2 OK3aMeH
cxeMax, MapKUpoBKa. MneanuzupoBaHHas BOIbT- IK-1.1-y JI1.3J11.4
aMIiepHas XapaKTepUCTHKA IOJYITPOBOJIHUKOBOTO IK-1.1-B JI1.5 J11.6
JTMOJIa C TOJICTOU (IIHPOKOI) 6a30H B peIKUME IK-2.1-3 JI1.7J12.1
MaJIBIX TOKOB (BBIBOX BBIpakeHHs: BAX Ha ocHOBe IK-2.1-y J12.2J12.3
COOTHOILIEHUSI IOTOKOB OCHOBHBIX M HEOCHOBHBIX IIK-2.1-B J12.4 J12.5
Hocureneil). Beisog BAX nuona c roncroit wim [1K-2.2-3 JI2.6
TOHKOH 0a30if Ha OCHOBE YpaBHEHUS [1K-2.2-y J12.7J13.1
HENPEPHIBHOCTH B PEKHUME MAJIbIX TOKOB JIJIS [1K-2.2-B JI3.2JI3.3
CllydaeB TOHKOM ¥ TOJICTO# 6a3bl. PeanmbHast BOJIBT- 213233
amIrepHast XapakTepHCTHKA AUOIa Ha IPSIMOH
BETBH C yUCTOM PEKOMOWHALINH HOCHTENei 3apsaa
B OI13, BBICOKOr0 ypOBHS HHXKEKIMH (BapPHAHTHI
JUISL TOJICTOM ¥ TOHKOU 0a3bl), COIPOTHBIICHUS
6a361. OOpaTHAs BETBB PEANbHOM BOJIBT-aMIIEPHOH
XapaKkTepucTHKu auona. Tok renepaunu. Tok,

CBSI3aHHBII ¢ MHBEPCHUEN THIIA IPOBOAUMOCTH
BOJIM3H T'PaHUIIBI KPEMHHH-OKICh KPEMHHUSL.
IIpo0oit p-n mepexoaa (ToHKas, ToIcTast 6a3a):
JIAaBUHHBIN, TYHENbHbIH, TeNJI0BOM. bapbepHas
eMKocTh nuoza. uddy3noHHas eMKOCTh THOAA.
MarnocuraansHas S5KBUBAJICHTHAs CXeMa JTHOAA.
OKBHBaJEHTHAs CXeMa TMO0Ja B PeXUMe OOJIBIIOTO
curnaina. [lepexoaHblie MpoLecchl B IUOJE.
YacToTHas XapakTepuCcTHKa quoaa. KoHcTpykmn
MTOTYIIPOBOJHUKOBBIX THOA0B. DyHKITMOHAIBHEIC
BO3MOKHOCTH MOJYIIPOBOJHUKOBBIX THOJOB:
BBIITPSMUTEIH, BapUKAIIbI, CTAOMIATPOHBI,
CBETOMOMBL, (OTOANOIBI, TYHHEITBHBIC THO/IBI.
IIpumeps! cxem npumenenus. /Jlex/

1.10 HccnegoBanne CTaTHYECKUX XapaKTEPUCTUK 8 IK-1.1-3 JIT.1J11.2 DK3aMEH,0T4eT
T€PMaHUEBBIX U KPEMHHUEBBIX JHOJIOB IPH Pa3HBIX [IK-1.1-y JI1.3J11.4 o
TeMIIepaTypax U 3aBUCHMOCTH OapbepHO [K-1.1-B JI1.5 J11.6 nabopaTopHoOit
€MKOCTH JInoJia OT HanpsbkeHus. MccnenoBanue [1K-2.1-3 JI1.7J12.1 pabote
TEPEXOIHBIX MPOIIECCOB B TUOJIAX, YACTOTHOM [IK-2.1-Y J12.2 JI2.3
XapaKTEPUCTHKH BBIIIPSIMIICHUS, SIBICHUSA I1K-2.1-B J12.4 J12.5
NEKTPHUECKOTO TIPOOOS U €r0 IPUMCHEHHS B I1K-2.2-3 J2.6
CTabUIM3aTOpE HAMPSKEHHUS. IK-2.2-y JI2.7]13.1

/J1ab/ I1K-2.2-B JI3.2JI3.3

01 52 53




1.11 Pacyer anexTpudeckoi nenu, coaepxaiei 2 IK-1.1-3 JI1.1J11.2 Ok3amMeH
MOJTyIPOBOTHUKOBBIN anox. /TIp/ IK-1.1-Y JI1.3J11.4
IK-1.1-B JI1.5J11.6
MK-2.1-3 JI1.7J12.1
[K-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
IK-2.2-3 J12.6
[K-2.2-y JI2.7J13.1
I1K-2.2-B JI3.2JI3.3
31 32 33
1.12 IIpo6oii p-n-iepexoya: TaBUHHBIN, TYHHEIBHBIMH, 12,3 IK-1.1-3 JI1.1 JI11.2 DK3aMeH
TensoBoi. bapbepHas eMKOCTh AMOAA. MK-1.1-y JI1.3 J11.4
Juddys3nonnas eMkocTh auoaa. [lepexoaHpie [K-1.1-B JI1.5 J11.6
npouecchl B Auoze. YacToTHas XapaKTepUCTHKA IK-2.1-3 JI1.7J12.1
nuona. Mzyuenue koncnekra jekuuid. [logroroska [K-2.1-y JI2.2 J12.3
k JIP. IToaroroBka k coaue JIP, opopmienue T1IK-2.1-B J12.4 J12.5
oruera. /Cp/ I1K-2.2-3 J12.6
[K-2.2-y J12.7]13.1
I1IK-2.2-B JI3.2JI3.3
212233
1.13 BunonspHeie Tpau3uctopsl /Tema/ 0




1.14

Ctpykrypa, 0003HaUEHHE B MEKTPUUECKUX
cxemax, MapkupoBka. [IpuHnun neicraus
TPaH3UCTOPa, SHEPTETHIECKIE AUArPaMMEL.
PacnpenencHue TOKOB B TpaH3UCTOPE. Pexxumbl
paboTsl TpaH3ucTopa. Pacnpenenenue
KOHIIEHTPALM HOCHUTEIEH TOKa B Oase.
YpaBHeHHE TOKa KOJUIEKTOpa (BBIBOJ).
Cratuueckuii (MHTErpabHBIN) U
TudhepeHINATbHBINA (THHAMAYESCKUT )

K03 GHUIUCHTHI Iepefavn TOKa IMUTTEPA,

K03 pUIIMEHTHI MHXKEKINH, TIepeHoca,
YMHOXXEHUS (BBIBOJT). 3aBUCUMOCTh

K03 pULIMEHTA TIepeiauy OT TOKA SMUTTEPa,
TemrepaTypsl. IHBepcHBIH Kodddurment
nepeauu Toka. BeiTecHeHNe TOKa K Kpaio
OMUTTEPHOTO Mepexona. CxeMbl BKIIOUEHHs
TpaH3UCTOPOB. BXomHas cTaTnyeckas
XapaKTepUCTHKA B CXeMe ¢ o0mel 6a30i: 3¢ dexr
Opiau, 3aBUCUMOCTH OT KOJJIEKTOPHOTO
HaINpsDKEHUs, TeMIeparypsl. BeixoaHas
XapaKTepUCTHKA B CXeMe ¢ 00mel 6a30i:
pacripeeneHe KOHIIEHTPallul HEOCHOBHBIX
HocuTenel B 0a3e NpH pa3IMYHBIX HAPSDKEHUSX
Ha KOJUIEKTOPE, 3aBUCHMOCTH OT TEMIIEPaTypHI.
VYcunenne HanpspkeHUsI B cxeMe ¢ o01el 6a3oii Ha
TIPUMEPE YCUITUTEIIS C aKTUBHOW HArpy3Koil.
I'padryeckast minIroCTpanys yCHICHHS OOJIBIIOTO
n Manoro curaana. CTaTH4ecKue XapaKTePHCTHKA
B CXeMe ¢ OOIIIM 3MUTTepoM. BxomHas
XapaKTepUCTUKA: 3aBUCUMOCTb OT HaIPs)KEHUs
KOJUIEKTOP-3MHUTTEP, TEMITepaTypsl. Berxoqnas
XapaKTepUCTHKA: 00BICHEHUE X0/1a U
3aBUCHMOCTH OT TeMIEpaTypsl. Y CUIeHHe
HAaIpsDKCHUS U TOKa B CXEME C O0LINM 3MHUTTEPOM
Ha IPUMEPE YCUIIUTENS ¢ aKTUBHOM Harpy3Koil.
YacToTHBIE XapaKTePUCTHKU TPAH3UCTOPA:
(u3nUecKrue NPUYMHBI, OIPECIIOIIe
HHEPIHOHHOCTH TPaH3HUCTOPA, 3aBUCHMOCTD

ko3 duimenta nepenavn TOka OT YaCTOTHI B
cxeMe ¢ o01ei 0a30ii, B cxeme ¢ 00IIIM
smurTepoM. CriocoOsl 3aanust pabodeit TOUKH
TpaH3UCTOpa MPH YCUIEHUH MaJIOTo CHI'HAIA.
PaboTa 6UNONApHOTO TPAH3UCTOPA B KITIOYEBBIX
cxeMmax. O6acTu 6e30macHoi padboThI
OWIIOIAPHOTO TPAH3UCTOPA: HEMPEPHIBHBIA U
HMITYJILCHBIH PEXUM, (PU3NIECKHE OTPaHHICHHUS
10 TeMIepaType, MOIHOCTH, HANPSKEHUSM Ha
anexrpoaax. [Ipoboii TpaH3ucTopa: TemIoBoi
Ipo0OH, AMEKTPHIECKUH IPOOOFi, IPOKOII.
HpeiicoBbie TpaH3UCTOPEL. bumomnspHeIe
TPaH3UCTOPBI HA OCHOBE T€TEPOINEPEXOI0B:
TPaH3UCTOP C IIHPOKO30HHEIM SMHUTTEPOM,
BapU30HHBIHN TpaH3ucTop. Kimaccudukarms
TPaH3UCTOPOB 110 MOIMIHOCTH U yacToTe. Mojenu
OUIIOISPHBIX TPAaH3UCTOPOB. MeTOobI
(hopMHPOBAHHS M OCHOBHBIC THITHI TPAH3HUCTOPHBIX
CTpYKTyp. KOHCTPYKTHBHO-TEXHONOTHUECKUE
0COOEHHOCTH MOIIHBIX TPAH3UCTOPOB. /JIeK/

10

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-y
I1K-2.1-B
I1K-2.2-3
IK-2.2-y
I1K-2.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4J12.5
JI2.6
JI2.7]13.1
JI3.2J13.3
01 52 53

DK3aMeH




1.15 HccnenoBanue craTnyecKuX BOJIbT-aMIEPHBIX 12 I1K-1.1-3 JI1.1J11.2 DK3aMeH, OTYET
XapaKTEPUCTHK TPAH3UCTOPA U €r0 YaCTOTHOM [K-1.1-y JI1.3J11.4 o
XapaKTEepUCTHKH B CXeMe ¢ o0Iei 6a3oii 1 B IK-1.1-B JI1.5 JI1.6 nabopaTopHOU
cxeMe ¢ O0IIMM SMUTTEPOM; HCCIIEeIOBaHUE [1K-2.1-3 JI1.7J12.1 pabote
paboTbl OMTIOISIPHOTO TPAaH3UCTOPA B [K-2.1-y J12.2J12.3
YCHJIUTEIBHOM U KITIOUEBBIX cxeMax. /JIab/ I1K-2.1-B J12.4 J12.5

IK-2.2-3 J12.6

[K-2.2-y JI2.7J13.1

[1K-2.2-B JI3.2J13.3
31 32 33

1.16 [IpoexTupoBaHue OUITOIAPHOTO TPAH3UCTOPA. 10 IK-1.1-3 JI1.1 J11.2 OK3aMeH
N3yuenne koHcnekra jekuuid. Iloaroroska k JIP. MK-1.1-y JI1.3 J11.4
IToxroroBka k cnaue JIP, ohopmiienue otuera. [IK-1.1-B JI1.5J11.6
/Cp/ IK-2.1-3 JI1.7J12.1

K-2.1-y J12.2 J12.3
IIK-2.1-B J12.4J12.5
I1K-2.2-3 J12.6
[K-2.2-y J12.7]13.1
I1IK-2.2-B JI3.2JI3.3
31 32 33

1.17 Pacuer snexTpuueckoii nemnu, coaepxarei 2 IK-1.1-3 JIT.1J11.2 DK3aMeH

ounonapusli Tpanzuctop. /Ip/ IK-1.1-y JI1.3 J11.4
IIK-1.1-B JI1.5 J11.6
IK-2.1-3 JI1.7J12.1
IK-2.1-y J12.2712.3
IK-2.1-B J12.4J12.5

[K-2.2-3 J12.6
MK-2.2-y J12.7J13.1
I1K-2.2-B JI3.2J13.3
3132 33

1.18 Ionessie Tpansucropsl, IGBT- 0

TpaH3uctopsl /Tema/




1.19

TpaH3HCTOPEI ¢ YHIPABISIONIM P-N IEPEXO0I0M:
BUJIBI CTPYKTYP U MPHUHIMI pabOTHI, BEIBOJ
BBEIPaKCHUS IUIS1 HATIPSDKEHUS OTCeUKU. BimsiHue
HaINpsDKEHUS Ha CTOKE HA MIPOIIECCHI B KaHAJIE:
SIBIICHUE CMBIKAHHS NIEPEXO0/I0B, pacipeaeseHue
MIOTEHLMAJILHON SHEPTHUH 3JIEKTPOHA B KaHaIe,
HACHIIICHHE TOKA CTOKA C POCTOM HAIPSDKCHHA Ha
CTOKe. BbIXoHas XapaKTepUCTHKA IOJICBOTO
TPaH3UCTOpPA C YIPABISAIOIINUM IIEPEXOIOM.
[epexonnas (CTOK-3aTBOPHAs) XapaKTEPHCTHKA,
3aBUCHMOCTBH OT TeMneparypsl. Pabouue
rapaMeTphl MOJIEBBIX TPAH3UCTOPOB.
VHepunoHHbIe cBOMCTBA: (PHU3HUECKHE
MEXaHHU3MBI, YaCTOTHAS XapaKTEPUCTHKA B CXEME C
OOIIMM UCTOKOM. JIpyTHe THITBI ITOJIEBBIX
TPaH3UCTOPOB C YIPABISIOLIMM [EPEX0I0M:
TPaH3UCTOPHI C YIPABIITIOMNM HEPEXOIOM METaIT
-TIOJTyIIPOBOTHUK Ha OCHOBE apCCHUAA TAJLIN,
TPaH3UCTOPHI C TETEPOCTPYKTYPOil (Ha JBYMEPHOM
JIEKTPOHHOM ra3e), MOLIHbIE I0JIEBbIE
TPAH3UCTOPBI CO CTATUUECKON UHTyKIUEH.
[oneBble TPaH3UCTOPHI C U3OTUPOBAHHBIM
3aTBOpoM. CTpyKTypa, 0003HAUEHHUE B
ANEKTPHYECKUX CXeMaX, MapKUpoBKa. JleficTBue
SNIEKTPHYECKOTO TIOJIS HA CTPYKTYPY
SHEPTreTUYECKUX 30H B CTPYKTYpE METa-
IuaIeKTpUK-ionynpoBoanuk (MII-cTpykrype).
Oneprerudeckue nuarpaMmsl M/ITI-cTpyKTypsl B
pexxumax oboramienus, 00eTHEHUS K HHBEPCHUH.
Ocobennoctu peanbHbix M/IT-cTpyKTyp.
CTpyKTypa W IPUHIHI pabOTHI TTOJICBBIX
TPaH3UCTOPOB C MHAYIIMPOBAHHBIM KaHAJIOM.
CraTuueckue XapakTepucTuku. VHepuoHHbIe
cBoiictBa. CTpyKTypa U MPUHIKI pabOTHI
IOJIEBBIX TPAH3UCTOPOB C BCTPOCHHBIM KaHAJIOM.
Crarndeckue XapakKTepuCTHKU. VIHepIHOHHEIE
CBOWCTBA IMOJIEBBIX TPAH3UCTOPOB. CIOCOOBI
3a7aHus pabodeil TOYKH IPH yCHIICHHH MAaJIOTO
curHaia. KOHCTPyKINH MOJIEBBIX TPAH3UCTOPOB.
MHoroxkaHalibHble CTPYKTYpbl MouiHbIX M/IT1-
tpanzuctopos: DM/III, VMII, UMJII. Pabota
NI0JIEBOI'O TPAH3UCTOPA B PEXKUME KIIH0Ua HA
AKTUBHYIO M PEaKTUBHYIO Harpy3KU.
OKBUBAJIEHTHBIE CXEMbI U MOJEIH MOJIEBBIX
TpaH3uCcTOpPOB. CpaBHUTENBHBII aHATH3 KaueCcTB
OUIONAPHBIX U TOJIEBBIX TPAH3UCTOPOB.
BunonsipHbie TpaH3UCTOPHI ¢ U30JTUPOBAHHBIM
3arBopoM (IGBT): BubI CTPYKTYp, 0003HAUCHHE B
IMEKTPHUYECKUX CXEMaX, MapKHPOBKa, TPUHIIAI
paboTsl, 061acTs npuMeHeHusl. /JIex/

10

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-y
I1K-2.1-B
I1K-2.2-3
IK-2.2-y
I1K-2.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4J12.5
JI2.6
JI2.7]13.1
JI3.2J13.3
01 52 53

DK3aMeH

1.20

HccnenoBanne XxapakTepUCTHK U TApaMETPOB
MIOJIEBBIX TPAH3UCTOPOB C YIPABISIOLINM P-n
TIePEX0/I0M H TOJIEBBIX TPAH3UCTOPOB C
M30JIMPOBAaHHBIM 3aTBOPOM; UCCIIEIOBAHNE
xapakTepucTuk u napamerpoB IGBT-Tpan3ucropa
(OWTOIISIPHOTO TPAH3UCTOPA C U30JIMPOBAHHBIM
3atBopom). /J1a6/

12

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-y
I1K-2.1-B
I1K-2.2-3
IK-2.2-y
I1K-2.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4J12.5
J2.6
JI2.7]13.1
JI3.2J13.3
01 52 53

DK3aMeH, OTYET
o
nabopaTopHOH
pabore




1.21 IIpoexTrpoBaHue MOIEBOrO TPAH3UCTOPA. 10 IK-1.1-3 JI1.1J11.2 Ok3amMeH
N3yuenue koHncnekra Jiekuuid. [Togroroska k JIP. [IK-1.1-Y JI1.3J11.4
Ioaroroska x cxage JIP, opopmiienne otyera. IK-1.1-B JI1.5 JI1.6

/Cp/ IK-2.1-3 JI1.7]12.1
[K-2.1-y J12.2J12.3
I1K-2.1-B J12.4 J12.5
I1K-2.2-3 J12.6
IK-2.2-y JI2.7]13.1
I1K-2.2-B JI3.2JI3.3
31 32 33
1.22 Pacuer anexTpudeckoil enu, coaepxaiei 2 IK-1.1-3 JI1.1 J11.2 OK3aMeH
noneBoi Tpansuctop. /Ip/ IK-1.1-y JI1.3J11.4
I1K-1.1-B JI1.5 J11.6
IK-2.1-3 JI1.7J12.1
IK-2.1-y J12.2J12.3
IIK-2.1-B J12.4 J12.5
[1K-2.2-3 JI2.6
IK-2.2-y J12.7]13.1
I1IK-2.2-B JI3.2J13.3
212233

1.23 Tupuctops! /Tema/ 0

1.24 CrpykTrypa, 0003HaUCHHE B MEKTPHICCKAX 4 IK-1.1-3 JI1.1 J11.2 OK3aMeH
cxeMax, MapkupoBka. [Ipunuun neicreus IK-1.1-y JI1.3J11.4
JTUOJTHOTO TUPUCTOPA. DHEPTreTUYECCKHE IK-1.1-B JI1.5 J11.6
JarpaMMsl B IIPOLIECCE BKIIFOUEHUS U [1K-2.1-3 JI1.7J12.1
BBIKJIIOUECHUS. BobT-aMIepHas XapaKTepUCTUKA. IK-2.1-y J12.2J12.3
OKBUBaNEHTHAasA cxeMa. JIMOAHBIA TUPUCTOP C IIK-2.1-B J12.4 J12.5
3alIyHTHPOBAaHHBIM AIMUTTEPHBIM MIEPEXOJIOM. [1K-2.2-3 JI2.6
Tpuonnslii TupucTop. CTpyKTypa U NPUHLUI [1K-2.2-y J12.7J13.1
JeiictBus. BonbT-amIepHas XapakTepUCTHKA. [1K-2.2-B JI3.2JI3.3
CumMeTpuyHbIi TUpUCTOP. CTPYKTYpa ¥ MPUHIIMIT 213233
nevictBus. CriocoOB! yIIpaBiIeHUS THPHCTOPAMH.

ITpumeps! cxeM NPUMEHEHHUS.
/JTex/

1.25 Hcnonb30BaHne AUOAHBIX, TPUOIHBIX TUPUCTOPOB 10 IK-1.1-3 JIT.1J11.2 DK3aMeH
Y CUMHUCTOPOB B JICKTPOHHBIX cXemax. M3yuenue [IK-1.1-y JI1.3J11.4
KOHCIEKTA JISKLIUH. TIK-1.1-B JI1.5 J11.6

/Cp/ [K-2.1-3 JI1.7J12.1
[K-2.1-y JI2.2J12.3
I1K-2.1-B J12.4J12.5
IK-2.2-3 J2.6
[1K-2.2-y JI2.7J13.1
I1K-2.2-B JI3.2J13.3
31 32 33
Pazpea 2.
2.1 UKP /Tema/ 0
2.2 UKP /UKP/ 0,65 IK-1.1-3 JI1.1J11.2 OK3ameH
IK-1.1-y JI1.3J11.4
I1K-1.1-B JI1.5 J11.6
IK-2.1-3 JI1.7J12.1
IK-2.1-y J12.2J12.3
IIK-2.1-B J12.4 J12.5
[1K-2.2-3 JI2.6
IK-2.2-y J12.7]13.1
I1IK-2.2-B JI3.2J13.3
212233
23 Kuc /Tema/ 0




2.4 Kuc /Kuc/ 5 2 IIK-1.1-3 JI1.1J11.2 DK3aMeH
[K-1.1-Y JI1.3J11.4
IIK-1.1-B JI1.5 J11.6
IIK-2.1-3 JI1.7]12.1
[IK-2.1-Y J2.2712.3
I1K-2.1-B J2.4 J12.5
I1K-2.2-3 J12.6
I[IK-2.2-y JI2.7J13.1
I1K-2.2-B JI3.2J13.3
219233
2.5 KIIKP /Tema/ 5 0
2.6 KIIKP /KITKP/ 5 15,7 IIK-1.1-3 JI1.1J11.2 3amura
[K-1.1-y JI1.3J11.4 KypCOBOTO
[IK-1.1-B JI1.5 J11.6 MPOEKTa
IIK-2.1-3 JI1.7J12.1
[IK-2.1-Y J2.2712.3
I1K-2.1-B J2.4 J12.5
I1K-2.2-3 J12.6
[IK-2.2-Y JI2.7]13.1
I1K-2.2-B JI3.2J13.3
219233
2.7 Ox3ameH /Tema/ 5 0
2.8 DK3aMeH /Dk3amen/ 5 53,35 [IK-1.1-3 JI1.1 J11.2 DK3aMeH
IK-1.1-Y JI1.3J11.4
TIK-1.1-B JI1.5 J11.6
IIK-2.1-3 JI1.7J12.1
[IK-2.1-yY J2.2J12.3
I1K-2.1-B J2.4 J12.5
I1K-2.2-3 JI2.6
[IK-2.2-Y JI2.7]713.1
I1K-2.2-B JI3.2J13.3
2109233

5. OHEHOYHBIE MATEPHAJIBI I10 JUCIIUIIJIMHE (MO YJIIO)

OrneHOUHBIE MaTepHaiIbl IPUBEICHBI B IPUIOKEHUH K padoyeil mporpaMMe TUCHMIUIMHBL (CM. TOKyMeHT "OLeHOYHbIe MaTepHallbl
o nucuuruinHe "TBepaoTenbHas JIeKTpOHUKA").

6. YAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasi IUTEpPaTYypa

Ne ABTOpBI, COCTAaBUTENH 3arnaBue UsnarenscTBo, | KommyecTBo/
rox Ha3BaHUE
ObC
JI1.1 |Mlomwun, E. JI. Onexrponuka. [TomynpoBoTHIKOBEIE TPHUOOPHI : yaeOHOE Mocksa: At 978-5-4497-
rmocooue IMu Ap Menuna, |0508-2,

2021, 238 c. https://www.i
prbookshop.r
u/100742.htm
|

JI1.2 [CwmupHoB, B. A, Du3ndecKre OCHOBBI MUKPOIIEKTPOHHKH : yueOHOe mocobue Mockaa, 978-5-9729-
[lyBaena, O. B. Bonornga: 0711-3,

Wuodpa- https://www.i

Wmxenepus, prbookshop.r

2021, 232 c. u/114992 .htm
1

JI1.3 OCHOBBI MUKPO3JIEKTPOHUKHI Bapnayi: ,

AntITIY, 2021, |https://e.lanbo

81c. ok.com/book/

176495




No ABTOpBI, COCTaBUTENHN 3arnaBue UsnarensctBo, | Konmmuectso/
rox Ha3BaHUE
3BC

JI1.4 |IlaceiHkoB B. B., [TomympoBOJHUKOBBIC TIPHUOOPHI CaHkT- 978-5-8114-
Yupxkun JI. K. [MeTepOypr: 9454-5,

Jlansb, 2022, https://e.lanbo

480 c. ok.com/book/
195459

JI1.5 | Acranenxo 3. C., [MoynpoBoaHUKOBEIE IPHOOPE! 1 X IIPIMEHEHHE : yaeOHOe Tomck: 978-5-93057-
Hepenox A. H. rmocooue TrACY, 2021, [976-5,

64 c. https://e.lanbo
ok.com/book/
231467

JI1.6 | Cmuphos IO. A., OCHOBBI MUKPO2JIEKTPOHUKHU U MUKPOIIPOLIECCOPHON TEXHUKH : CaHkr- 978-5-507-
Coxonos C. B., TuroB | yuebHoe mocobue s Cro [eTepOypr: 49425-5,
E.B. Jlans, 2024, https://e.lanbo

496 c. ok.com/book/
390653

JI1.7 |Peioun H.b., Peibuna | TexHOMorus usnenuii MUKpOINIEKTPOHUKY : yuel. mocodue Ps3ans, 2023, [ 978-5-7722-
H.B. 160c. 0389-7, 1

6.1.2. JlonojiHNTEIbHASA JJUTEPATYPA
Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuectso/
rox Ha3BaHUE
3bC

JI2.1 |B.K. Bba3buie Pacuét GumonspHBIX TPAH3UCTOPOB : YuebHoe mocobue Pasanb: PULL ,

PI'PTVY, 2004, |https://elib.rsr
eu.ru/ebs/dow
nload/167

JI2.2 | bazpuieB B.K. TeepnorenbHas anekTponuka. Y.1 : YuebHoe mocobue Pszans: PULL ,

PI'PTVY, 2013, |https://elib.rsr
eu.ru/ebs/dow
nload/1187

JI2.3 | basbuieB B.K. TeepmorenbHas anekTponuka. Y.2 : YuebHoe mocobue Pszans: PUL] ,

PI'PTVY, 2011, |https://elib.rsr
eu.ru/ebs/dow
nload/1448

JI2.4 | ABaeB H.A., HaymoB | OCHOBBI MUKPO3JIEKTPOHHKH : Y4eO.1mocoOue it By30B M.:Paguo u 5-256-00692-
I0.E., ®ponkun B.T. CBs3b, 1991, 4,1

288c.

JI2.5 |Tyros H.M., I'ne6oB IMomynpoBoaHuKOBBIE TPUOOPE : Y4el. 11 By30B M.:Bueproato | 5-283-00554-
Bb.A., YapseikoB H.A. musnaar, 1990, (2,1

576 ¢

J12.6 | Crenanenko W.IT. OCHOBBI MUKPOYJIEKTPOHUKH : Y4ue0.1mocodue it By30B M.:JTabopatop |5-93208-045-

Hs1 0a30BBIX 0,1

3Hanwmi, 2000,

488c.

JI2.7 | Boponkos 2.H., TBepaoTenpHAs AMEKTPOHMKA : y4ed. mocodue M.: Axanemus, |978-5-7695-
I'ynses AM., 2009, 320c. 4618-1, 1
Mupomnukosa U.H.,

YapsixoB H.A.
6.1.3. MeTtonnueckue pa3padoTku
Ne ABTOpBI, COCTAaBUTENH 3arnaBue UsnarenscTBo, | KommuecTBo/
rox Ha3BaHUE

ObC




Ne ABTOpBI, COCTaBUTENHN 3ariaBue WznatensctBo, | KomuuecTBo/
rox Ha3BaHUE
3BC
JI3.1 | Cunopenxo E. H., [TonmympoBOJHUKOBAS NEKTPOHHKA : yueOHOE TTOCOOHE O PocroB-Ha- 978-5-9275-
Maxuo A. C,, lllnoma | cenuagbHOMY J1a00paTOPHOMY IIPAKTHKYMY Hony, 32-05-6,
A.B. «NeKTpoHUKa» (crenransHOoCTh 11.03.02 Taranpor: http://www.ip
«MH(POKOMMYHHKAIIHOHHBIC TEXHOJIOTUH U CUCTEMBI CBSI3U) UznarensctBo | rbookshop.ru/
OxHoTO 95810.html
benepanbHOTO
YHHUBEPCHUTETA,
2019, 112 c.
JI3.2 | basbuieB B.K. TBepmoTebHas deKTpoHuKa. Y.2: METO. yKa3. K Jial. Ps3ans: PULL ,
pabotaMm : MeToanueckue yKa3aHus PI'PTVY, 2014, |https://elib.rsr
eu.ru/ebs/dow
nload/1189
JI3.3 | Baseiies B.K. TeepmoTenbHas anekTpoHuKa. Y.1: MeToa. ykas. K jad. Ps3anp: PULL s
pabotaM : MeToauueckue yKa3aHus PI'PTVY, 2013, |https://elib.rsr
eu.ru/ebs/dow
nload/1449
6.2. IlepeueHb pecypcoB HH(POPMALMOHHO-Te1eKOMMYHUKAIIHOHHOM ceTH "WHTepHeT"
31 | Caiit xypHaIa « DIEKTPOHHUKAY
92 | DnexrponHo-OnONMoTeyHas cucrema «IPRBook»
23 | DnexTpoHHO-OMONMMOTEYHAS crcTeMa «JIaHb»

6.3 IlepeyeHb NPOrpaMMHOro odecneyeHnss 1 MHPOPMALMOHHbBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepeqem, JINIEH3HOHHOI0 M CBOOOTHO PACIPOCTPAHAECMOro NporpaMmmMHoOro 06ecneqe1-mﬂ, B TOM 4YMCJI¢

OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Oneparronnas cucrema Windows

KOMMep‘iCCKaH JIMOCH3UA

Kaspersky Endpoint Security

KOMMCp‘ieCKaH JIMIOCH3UA

Adobe Acrobat Reader

CoOoanoe I1O

LibreOffice

CoOoanoe I1O

6.3.2 [lepeuenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

358 y4eOHO-aIMHUHHUCTPATUBHBIN KOpIyc. YdeOHas ayJuToOpus Ui MPOBEICHHS YYSOHBIX 3aHATHH JIGKIIMOHHOTO H
CEMHHApCKOTO THIA, TPYIMOBBIX W WHAWBUAYAIGHBIX KOHCYJbTALMH, TEKYIIEro KOHTPOIS H IMPOMEXKYTOTHOM
arrecraiuu CrnennanuzupoBaHHas mebenb (200 MecT), KOMIBIOTEP C BO3MOXKHOCTBIO MOINKIIOUEHHs K cetu « HTepHeT»
1 obecrieyeHneM J0CTyla B JJCKTPOHHYI0 HH(POPMAIMOHHO-00pa3oBarenbHyo cpeny PIPTY, MymabTuMeana MpoekTop,
9KpaH, TOCKa.

8. METOANYECKHUE MATEPHAJIBI 11O JUCHUILIAHE (MOAY.IIO)

Meroauueckoe 00eceYeHUE UCIUIUTNHBI IPUBEICHO B IPHIOKEHHUU K paboyeii mporpaMme TUCHUILIHHBL (CM. JOKYMEHT
"MeTonnyeckue ykazaHus JUCHUILTUHBI "TBepaoTeNbHAS SJIEKTPOHUKA").

Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:45 (MSK) MNpocTas nognucb
3ABEAYIOLWNM AnekcaHapoBwuy, 3aBeaytolumin kacdeapoii M1

KA®E/[PbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 17.06.26 14:45 (MSK) MpocTas noanucb
3ABEAYOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M1

BbIMYCKAIOLLIEV

KADEZIPbI




