MMWHHNCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHNS POCCUCKON ®EIEPALIN

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IVKETHOE OBPA3OBATE/IBHOE
YUYPEX/JEHUE BBICIIET'O OBPA30BAHUA
"PSI3BAHCKUH I'OCYJJAPCTBEHHBIN PAJMOTEXHUYECKUH YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI''TACOBAHO YTBEPXIARO
3aB. BeIMyCKatoleit Kadeapel

TBepaoTe/bHas Y/IeKTPOHUKA

pabouasi mporpaMMma JAUCLUIIIMHBI (MOZYJIs1)

3akperuieHa 3a Kadepoit D/IeKTPOHHBIX MPHOOPOB
YuebHbIH 1/1aH 11.03.04_24_00.plx
11.03.04 DnekTpoHWKa ¥ HAHOZ/IEKTPOHUKA

Keanmudwukaryst 0akanaBp

dopma 00yueHus ouHast

OO61m1ast Tpy0eMKOCTh 6 3ET

Pacnpe/ie/ieHHe 4acoB AUCHMILUIMHEI 10 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 5@3.1)
Ha Kypce>) Wroro
Hepens 16
B 3ansATHI VIl PIT vl PIT

Jlekuyu 40 40 40 40
JlabopaTopHbie 32 32 32 32
[IpakTuyeckue 8 8 8 8
Has KoHTakTHas 0,65 0,65 0,65 0,65
pabota
KoncynsTpoBanue 2 2 2 2
riepe]; 5K3aMeHOM U
TIPAKTUKON
Utoro ayg. 82,65 | 82,65 | 82,65 | 82,65
KoHrakTHast pabota 82,65 | 82,65 | 82,65 | 82,65
Cawm. pabora 64,3 | 64,3 |64,3 |64,3
Yacel Ha KOHTPOJTb 53,35 | 53,35 | 53,35 | 53,35
IMucemenHast pabora | 15,7 15,7 15,7 15,7
Ha Kypce
HUtoro 216 216 216 216

r. Psa3ann



Iporpammy coctaBuI(1):
K.M.H., 0oy., ba3buies Bukmop Ky3bmuu

Pabouast mporpaMma JUCIUTUTAHEBL

TBEPAOTEJILH&H J/IEKTPOHHMKA

pa3pabotaHa B cootBetcTBUM ¢ PI'OC BO:

@I'OC BO - H6akasaBpuar I10 HarpaB/eHno moArotoBky 11.03.04 DieKTpoHVKA 1 HAaHO3JIEKTPOHMKA (TprKa3 MUHOOpHAyKU
Poccun ot 19.09.2017 r. Ne 927)

cocTaBJleHa Ha OCHOBAHWY y41e0HOro IIaHa:
11.03.04 DnekTpoHWKa ¥ HAHOZ/IEKTPOHUKA
YTBEP)KJEHHOr0 yuéHbIM COBeTOM By3a 0T 26.01.2024 nporokos Ne 8.

Pab6ouast mporpaMma ofo6peHa Ha 3acefjaHNH Kadeapbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot 30.05.2024r. Ne 5
Cpok pelictBus nporpammsl: 2024-2028 yu.r.
N.o. 3aB. Kadenpoii CepeOpsikoB AH/pel EBreHbeBUY



Busupopanue PIT]] a/1s1 NCIIO/THEHUs B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrionHeHwst B 2025-2026 yueGHOM rofy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2025r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
ucrionHeHws B 2026-2027 yueGHOM roy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2026r. Ne

3aB. kadenpoit

Busupoanue PII]] Ayisi HCIIO/THEHUsI B OYepe/JHOM yJeGHOM rofy
Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrosiHeHus B 2027-2028 yue6HOM rozy Ha 3acejaHuu Kadeaphl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2027 r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
vcronHenus B 2028-2029 yuebHOM rofly Ha 3acejlaHMU Kadepbl

D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2028 . Ne

3aB. kadenpoit




1. IIEJTA OCBOEHWSA JVICITATUIAHBI (MO/LYJIST)

1.1 | IToAroToBKa CTY[,€HTOB K pelleHUI0 33/iay, CB3aHHbIX C IPOEKTHOM, HayUYHO-UCC/Ie[0BaTe/IbCKOM 1 IPOU3BOACTBEHHO-
TEeXHOIOTMIeCKOH /lesITe/TbHOCTHIO B 00/1aCTH CO37IaHVsT M TIPHUMEeHEeHHs IPHOOPOB TBeP/IOTEMbHOM 3/IEKTPOHUKH.

1.2 | 3agaun JUCLUATIIVHEL:

1.3 | - u3yuenue pu3uKu paboTHI IPHOOPOB TBEPJOTENLHOMN /I€KTP OHUKH;

1.4 - n3yueHre GYHKIFIOHA/IBHBIX BO3MOKHOCTeH 1 CXeMHBIX IPAMEeHEeHHH TIPUO0POB TBEp/0TeNEHOH 37IeKTPOHNKY;

1.5 | - n3yueHHe MeTO/[0B IPOEKTUPOBaHUs TPHOOPOB TBEP/IOTEBHOMN /IEKTPOHUKY;

1.6 | - momyJeHre HaBBLIKOB HAyUHO-UCC/IE/IOBATENTbCKON Y MHKEHEPHOU PaboThlI.

2. MECTO JUCLIATUINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/ILHOM ITPOTPAMMBI

Lukn (pasgen) OIT: |

2.1 | TpeGoBaHusI K IPeBapUTe/ILHOI IOAT0TOBKE 00yJaroImierocs:

2.1.1 | IIndposast 06paboTKa CUTHAIOB B 3/IEKTPOHHBIX YCTPOWCTBAX

2.2 | IucuunanHbl (MOJy/IM) U PAKTUKH, /151 KOTOPBIX 0CBOEHHE JAHHOH JUCLUIUIUHBI (MOAY/Is1) HEOOX0AMMO KaK
npe/IecTByOLIee:

2.2.1| Ilpon3BopcTBeHHAs IPaKTHKA

2.2.2 | CXeMOTeXHHKA MUKPO3/1IEKTPOHHBIX YCTPOICTB

2.2.3| TernoBble MpoLieCChl B 371eEKTPOHUKE

2.2.4| DneKTpOMarHuTHBIE 10/ ¥ BOMHEL. U.2

2.2.5| KoHCTpyrpOoBaHye MUKPO- U HAHOCHCTEM

2.2.6 | MuKpocxemMOTeXHHUKa

2.2.7 | HayuHo-HcCneoBaTenbCKast IpakTHKa

2.2.8 | CoBpemeHHble HH(OPMALMOHHbIE TEXHOIOTUH B MUKPO- ¥ HAHOCHCTEMHOMN TeXHUKe

2.2.9| CoBpemeHHble TBepOTeNbHbIE JATUNKU

2.2.10 | ®u3uka HaHOCHCTEM

2.2.11 | DyeKTpOHHBIE U HOHHBIE IPHOOPHI

2.2.12 | BeIroHeHHe U 3aIUTa BBITyCKHON KBaMA(pUKaMOHHOM paboThl

2.2.13 | HeymopsijoueHHbIe MTOTYIIPOBOJHUKU

2.2.14 | OnTo3neKTPOHUKA U KBAHTOBast ONTHKA

2.2.15 | IIpeppuruioMHas pakTHKA

2.2.16 | [Ipon3BoCcTBeHHast TPAKTHKA

2.2.17 | ®yHKLMOHA/IbHBIE Y3/Ibl 3JIEKTPOHHBIX YCTPOMCTB

2.2.18 [ CxemMoTeXHHMKA MUKP3/IeKTPOMeXaHUUeCKUX YCTPOUCTB

2.2.19 | UnTennekTyanbHble AaTYNKA

2.2.20 | CnoxxHO( YHKIMIOHATbHBIE 3/IeKTPOHHbIE OJI0KH

2.2.21 | InTennekTyanbHble afallTUBHbIE MaTepHabl

2.2.22 | OrrTo3/1eKTPOHHBIe TPUOOPHI ¥ MX NIPHIMEHEeHHe

2.2.23 | CnoxxHO( YHKIMOHAIbHBIE aHAJIOTOBble YCTPONCTBA

3. KOMIIETEHI[AY OBYYAIOIIETOCS1, ®OPMHPYEMBIE B PE3Y/IbTATE OCBOEHUSA JUCIIATUIMHBI
(MOJYJIST)

ITIK-1: Cnoco6eH cTponTh hH3HUyecKHe U MaTeMaTHYeCKHe Mo/ie/IH IPHOOPOB, CXeM, YCTPOHCTB H YCTAHOBOK YIeKTPOHHKH
M HaHO03/IEKTPOHHMKY Pa3/MYHOro (yHKIMOHA/ILHOr0 Ha3HaUueHNs, UCI10/1b30BaTh CTaHAAPTHBIE IPOrpaMMHBIe CpeACTBa UX
KOMIIBIOTEPHOr0 MO/ IMPOBAaHNsA M IPOBOANTH aHA/IU3 Pe3y/IbTaTOB

IIK-1.1. ITpoBoguT MoAe/IMpOBaHNe U UCC/IeA0BaHNA (PYHKIMOHA/IbHBIX, CTaTHYEeCKHX, /UHAMUYECKHX, BpeMeHHBIX,
YaCTOTHBIX XapaKTePHCTHK NPHOOPOB, CXeM, YCTPOICTB M YCTAaHOBOK 1eKTPOHHKH M HAHOY/IEKTPOHUKH Pa3IMIHOr0
(yHkHoHaIbLHOr0 Ha3HAYeHMs

3Harb

OCHOBHBIE CITOCOOBI PeoOpa30BaHUsl CUTHAJIOB W TIPUHIIUTIBI TIOCTPOEHUsI YCTPOWCTB TBEPAOTENbHOMN 3/IEKTPOHUKH, Pearu3yIoIuX 3T
CITOCOOBL.

Ymetrh

WCC/TeZIoBaTh U 3KCIUTyaTUPOBAaTh OCHOBHBIE THIThI TBEPOTETBHBIX TIPUOOPOB.

Bnapern

OCHOBHBIMH TIOAXO/IaMH K MeTO/IaM pa3paboTKH YCTPOMCTB TBep/OTETBEHOM 3IeKTPOHUKY Pa3/TUUHOr0 Ha3HAaUeHMsI.




IIK-2: Crioco0eH aHa/IM3MPOBaTh, CHCTeMaTH3UPOBATh U 000011aTh pe3y/bTaThl HCC/Ief0BaHMIl MPUOOPOB, CXeM, YCTPOICTB
M YCTAHOBOK 3JIEKTPOHUKH M HAHOYIeKTPOHUKH Pa3/IMYHOro ()yHKIIMOHA/ILHOI'0 Ha3HAYeHUS

I1K-2.1. AHa/IM3HUpyeT Hay4YHbIe JaHHBIE, Pe3y/IbTaThl SKCIIEPIMEHTOB M Ha0/II0 AeHUu |

3Harb

OCHOBHbI€e MPUHLUIIBI TTIOCTPOEHUsT MO/ie/iel TPOLIeCCOB, CXeM U YCTPOMCTB TBEP/OTe/IbHON 37IeKTPOHUKH U MPOrPaMMHbIe TPOAYKTHI,
obecrieurBaroIIie KOMITBIOTEPHYIO Peai3aliuio STUX MPUHLIUIIOB.

Ymetrhb

BBIOMpATh ONMTHUMAaJIbHBIE MOJIENTH PellleHus] KOHKPETHBIX 3a/jau.

Bnapern

METOZIaMH pellleHus] KOHKPETHBIX 3a/au.

IIK-2.2. CucreMaTu3upyeT u 00001aeT pe3y/1bTaThl HCC/Ie/JOBAaHUH IPHOOPOB, CXeM, YCTPOICTB M YCTAHOBOK 3/1eKTPOHHKH
M HaHO03/IEKTPOHHMKY Pa3/INn4YHOro ()yHKIHOHA/IbLHOr0 Ha3HaUeHNs, Npe/|CTaB/IsAeT MaTepyuasibl B BH/ie HAYYHBIX 0TYeTOB,
nyO/IMKaLMiA, pe3eHTaLui

3HaTh

crocoObl aHa/M3a U CUCTEMATH3aliu pe3y/IbTaToOB UCCIeN0BaHNH, (POPMBI MX MPeCTaB/IeHHs.

Ymetn

BBIOMpATh OMTHUMAaJIbHBIE, TPOPEeCCHOHANTEHO OPHEHTUPOBAaHHbIE CITOCOOBI TIpe/ICTaBIeHNsT HH(OPMAaIVH.

Bnapern

HaBbIKaMU PabOTBI C COBPEMEHHOM M3MEPUTETbHON U BEIUMCIATENbHON TeEXHUKOU MPU pacyeTe U aHaJIM3e IeKTPUUECKUX TIerek,
97IeMeHTaMU KOTOPBIX SIBJISTFOTCS TBEP/OTE/TbHbIE TPUOOPHI.

B pe3ysbTaTe 0CBOeHMsI JUCIUILTHHEI (MOAYJIA) 00yUJarOIMICA JOJDKEH

3.1 | 3uarn:

3.1.1 | BosbT-amITEpHBIE XapaKTEPUCTHKHN TBEP/IOTeNBHBIX IPHOOPOB; OCHOBHBIE METO/BI H3MePEeHHs 3/IEKTPHUECKIX
XapaKTepHCTHK TBEP/[OTebHBIX MPHOOPOB; OCHOBHEIE TOAXO0ABI K ITIOCTPOEHNIO (PHU3MUEeCKNX U MaTeMaTHIeCKUX Mogesneit
TBEPZOTE/ILHBIX TIPUOOPOB 1 CXeM Ha VX OCHOBE; METOZVKH pacueTa M MPOEKTHPOBaHKsI IIPUOOPOB TBEPOTeILHON
3/1eKTPOHUKH.

3.2 | Ymern:

3.2.1 | ncrionb30BaTh BO/IBT-aMITepHbIE XapaKTePHUCTHKY TBEP/OTebHBIX ITPUOOPOB /i7Is pacueTa 1 aHaIu3a 31eKTPUUeCKIX
Lierleil; UCIo/b30BaTh COBPEMEHHYIO U3MePUTe/IbHYIO U BEIUMC/IUTE/IbHYI0 TEXHUKY IIPY pacueTe U aHajuse
3/IeKTPHUECKUX Iiellel], CofieprKalljiiX TBepZoTe/IbHbIe IPHOOPHI; NCITONMB30BaTh CTaHjapTHEIE IIPOrpaMMHBIE CPEeJICTBA
KOMITBIOTEDPHOT'0 MO/Ie/TPOBaHHsI TBePJOTe/TEHBIX IPHOOPOB 1 CXeM Ha MIX OCHOBE; MCITO0Ib30BaTh ITAaKeTHI ITPOrPaMM Jiist
pacueTa ¥ POEKTHPOBAHUsI IIPUOOPOB TBEPOTETHLHON 3TeKTPOHHKHL.

3.3 | Bnagers:

3.3.1 | coBpeMeHHBIMHU TTaKeTaMH MPOrpaMM pacueTa 37eKTPUUeCKUX [erel, Co/iepsKallluX TBEPAOTeNbHbIe IPHOOPHI; HAaBBIKAMU
pabOoThI C COBpEMEeHHOH U3MEPUTETbHON 1 BBIUMC/IUTETBHOM TEXHUKOH TPY pacyeTe U aHa/Iu3e IeKTPUYeCKUX LIeTeH,
COZlepyKall[UX TBep/I0Te/TbHbIE TIPUOOPBI; 0CHOBHBIMU CITOCOOAMIU KOMITBEOTEPHOT'O MO/I€/TUPOBAHMsT; MPAKTHUECKUMHU
HaBbIKaMU pabOTHI C TTAKeTaM¥ TIPOrpaMM /IjIs pacueTa U IPOeKTUPOBaHUSI TIPHOOPOB TBEPAOTENbHOMN TeKTPOHUKH.

4. CTPYKTYPA U COAEP)KAHME JUCIIUTUIMHBI (MO JIsT)

Kop HaunmenoBanue pasjenoB u TeM /Buj 3ausaTuss/ | Cemectp / | HacoB | Komneren- | JIuteparypa dopma
3aHATHUA KVDC N KOHTPOJISA
Pazpgen 1.
1.1 BBegenvie. OCHOBHBIE CBeJleHUsI TI0 HU3UKe 5 0
TIO/IyNIPOBOJHUKOB /Tema/




1.2 DHepreTUuecKue 30HbI B MeTaslle, JU3/IeKTPHKeE, 6 IK-1.1-3 JI1.1J11.2 OK3aMeH
TIO/IyNIPOBOJHYKe. 'eHeparys MOABWKHBIX IK-1.1-y JI1.3 J11.4
HOCUTesel 3apsiia B MO/IYIIPOBOJHUKAX IK-1.1-B JI1.5 JI1.6
(cobCTBEHHOM, 3/IEKTPOHHOM, [TBIPOUHOM). [IK-2.1-3 JI1.7J12.1
PexoMOWHALYIS TIOIBIKHBIX HOCUTEJTEN TOKA B [IK-2.1-y JI2.2J12.3
TIO/IyNIPOBOJHUKAX: 30HA-30HA, 30Ha-TIPUMeCh, [1K-2.1-B J12.4 J12.5
W3/TyJaTesbHasi, Oe3bI3myJaTenbHasi, IpsiMble U IK-2.2-3 J12.6
HemnpsiMble Mepexo/bl, PeKOMOWHAIMs Ha [K-2.2-y JI2.7J713.1
roBepxHOCTU. COOTHOLLIEHHE MeXAY [1IK-2.2-B JI3.2 J13.3
KOHL|eHTpaLMsIMU HOCHTe el B ITOYIPOBOJHUKAX 213233
B PaBHOBECHBIX YC/10BUsIX. HepaBHOBecCHbIe
HOCUTe/H B NO/IYTIPOBOZAHUKAX, IIOHATHS BpeMeH!

JKU3HU HOCUTenell U fu(Qy3snoHHON [/TMHBI,
3aBUCUMOCTb BPeMEeHH >KU3HU OT KOHLIeHTpaLun
npumecel U fleeKToB, TeMnepaTypbl. CTaTUCTHUKa
TIOJIBM)KHBIX HOCUTEJIeH 3apsiia B
nonynpoBoAHuKax: pyHkuus @epmy, byHKIMA
TUVIOTHOCTY COCTOSIHWH, pacripefiesieHue
3/IeKTPOHOB U JIbIPOK I10 SHEPIHSIM B COOCTBEHHOM
Y IPUMECHBIX [10/1yIIPOBO/IHUKAX, T10JI0)KEHHUe
ypoBHs1 ®epMH B COOCTBEHHOM U TTPUMECHBIX
TO/TYTIPOBOAHUKAX, BEIPOXK/JEHHbIE
NOTyNpoBOAHUKY. TeMniepaTypHasi 3aBUCUMOCTb
KOHIIeHTpaLK HocuTeslel B COOCTBEHHOM U
MIPUMeCHBIX [10/IYIPOBOJHMKAX. TOKH, CBSI3aHHbIe C
JIBYDKEHHeM HocuTesleld B IONYNPOBOAHYKAX:
ZipeiidOBBIN TOK, TOHSTHE TIOABWKHOCTH,
MeXaHH3MbI pacCesiHyst HoCuTeslel B C/1a0bIX U
CUIbHBIX O/IX, IPOBOJUMOCTb U ee 3aBUCUMOCTb
OT TeMIiepaTypsl, JU(QY3UOHHBIH TOK.

/Tex/

1.3 JpeiicdoBblii TOK. [ToABKHOCTb HOCHUTE/IEH. 12 IK-1.1-3 JI1.1J11.2 OK3aMeH
MexaHu3sMsb! paccessHysl. [rddy3roHHbIN TOK. IK-1.1-y JI1.3 J11.4
V3yuyeHue KoHCIIeKTa eKLui. /Cp/ IK-1.1-B JI1.5 JI1.6

IK-2.1-3 JI1.7]12.1
MK-2.1-y J12.2712.3
IK-2.1-B J12.4J12.5
IK-2.2-3 JI2.6
MK-2.2-y J12.7J13.1
I1K-2.2-B JI3.2J13.3
313233

1.4 OnekTpAvyeckue nepexozel /Tema/ 0

1.5 Bugpl snekTpuueckux nepexonos. Pusmnka 4 IK-1.1-3 JI1.1J11.2 OK3aMeH
obpasoBaHus p-n-1iepexozia. BeIBO7, BEIpaKeHHs! IK-1.1-y JI1.3 J11.4
JIIsT KOHTaKTHOW pa3HOCTH MOTEHIIUAIOB. [IK-1.1-B JI1.5JI1.6
PacripesienieHrie HaNPsPKEHHOCTY 3/1EKTPUYECKOTO [IK-2.1-3 JI1.7J12.1
nosns v noreHyuana B OI13. [imnaa OI13. KontakT IK-2.1-y J12.2 J12.3
MeTa/ula C MOJIyNPOBOJHUKOM. [1IK-2.1-B J12.4 J12.5
M peanu3vpoBaHHbIN BHITPSMIISIIOLINA TIEPEXOZ, [IK-2.2-3 JI2.6
MeTa/UI-TI0/TyTIPOBOJHUK. BhIPSAMIISIOLIIA [IK-2.2-y JI2.7J13.1
repexoz, MeTasuI-II0JIyIIPOBOJHYK N-THUIIA. [1K-2.2-B JI3.2 J13.3
BrInpsmiisitoIyil nepexoy, MeTaul-IoyIpOBOJHUK 2132323

p-tuna. OMuyeckre (HeBBITIPSMIISIIOLLHE)
repexozibl MeTasl/1-10/IyIIP OBOJHUK.
I'eteporniepexoapl. Knaccudukarys
reTeporiepexo/ioB. JHepreTHUeCKUe JrarpaMMbl
rereporepexooB. I eKT 0AHOCTOPOHHEN
WH)XEKLUU B retepornepexozax.

/TTex/




1.6 DHepreTUUeCcKre 30HHble JrarpaMMbl 10 [IK-1.1-3 JI1.1J11.2 OK3aMeH
COOCTBEHHOT0 ¥ TIPMECHOT0 ITOTYTIPOBOJHUKOB. IK-1.1-y JI1.3 J11.4
Juddy3roHHbIN 1 ApeiioBbIi TOKU. IK-1.1-B JI1.5 JI1.6
['eTeporniepexofpl. DHepreTuyecKye Juarpammel [IK-2.1-3 JI1.7J12.1
rereporiepexofos. OMUYecKre repexo/sl MeTasl- IK-2.1-y J12.2 J12.3
TMO/TYTIPOBOAHUK. VI3yueHne KOHCIIeKTa JIeKL{H. [1K-2.1-B J12.4 J12.5
/Cp/ IK-2.2-3 J12.6

MK-2.2-y J12.7J13.1
I1K-2.2-B JI3.2 JI3.3
313233
1.7 DHepreTUyecKue 30HHbIe JrarpaMmsl p-Nl 2 IK-1.1-3 JI1.1J11.2 OK3aMeH
nepexoga. /TIp/ MK-1.1-y JI1.3JI1.4
IK-1.1-B JI1.5JI1.6
IK-2.1-3 JI1.7]12.1
MK-2.1-y J12.2712.3
IK-2.1-B J12.4J12.5
IK-2.2-3 JI2.6
MK-2.2-y J12.7J13.1
I1K-2.2-B JI3.2 JI3.3
313233

1.8 [TonynpoBogHUKOBEIE AuOAB! /Tema/ 0

1.9 CTpyKTypa guoja, ob03HaueHre B 37IeKTPUIeCKUX 6 IK-1.1-3 JI1.1J11.2 OK3aMeH
cxeMax, MapKUpOBKa. MjeanusnpoBanHas BOIbT- IK-1.1-y JI1.3 J11.4
amMIiepHast xapakKTepUCTHKA MO/IyIIPOBOJHUKOBOIO [K-1.1-B JI1.5 JI1.6
[IMo/ia C TOJICTOU (IIIMPOKO) 6a30ii B pexkrmMe MK-2.1-3 JI1.7712.1
MasbIX TOKOB (BbIBOJ BhIpaskeHHss BAX Ha ocHOBe [IK-2.1-y JI2.2J12.3
COOTHOLIIEHUS TOTOKOB OCHOBHBIX M HEOCHOBHBIX [1K-2.1-B J12.4 J12.5
HocuTeselt). BeiBog BAX auona c Toncroit win K-2.2-3 J12.6
TOHKOH 0a3011 Ha OCHOBe ypaBHEHHS MK-2.2-y J12.7J13.1
HeIpepbpIBHOCTH B Pe)KUMe MaJIbIX TOKOB /ISt [1K-2.2-B JI3.2 J13.3
CJTydaeB TOHKO# U TOICTON 6a3bl. PeasbHast BOMBT- 313233
amriepHasi XxapakTepuCTHKa U0Aa Ha IIPsIMON
BETBH C yUeTOM pPeKOMOMHAL[Y HoCHTesIel 3apsiza
B OII3, BBICOKOTO YPOBHSI MH)KEKLIMY (BapHaHThI
JUIS TOJICTOM 1 TOHKOM 6a3bl), CONPOTHB/IEHUS
6a3bl. ObpaTHast BeTBb PeaTbHON BOJIBT-aMITEPHOU
XapaKTepUCTHUKU Juoga. Tok reneparyu. ToK,

CBSI3aHHBIN C MHBEpCHel THIa IPOBOJUMOCTH
BOJIM3YM IrPaHUL{b] KDEMHHUM-OKHCH KPEeMHHIS.
ITpoboit p-n mepexozia (TOHKast, ToCTast 6asa):
JIaBUHHBIN, TYHe/bHBIN, TeryIoBoi. bapbepHas
eMKocTb guoza. uddysnoHHas eMKOCTb JU0ja.
MarsnocurHanbHas 5KBUBajleHTHasi CXeMa JIuozia.
OKBHBaJIeHTHasI CXeMa /IM07ia B PeKHMe OOJbIIoro
curHana. Ilepexo/Hele npoLeccs! B AUOfe.
UYacToTHast xapakTepucTHKa Auofa. KoncTpykuuu
TO/TYTIPOBOAHUKOBBIX AN0J0B. DYHKIIMOHA/IbHBIE
BO3MOKHOCTH MOTYTPOBOJHUKOBBIX JUO/0B!
BBITIPSIMUTE/TH, BapHKaIlbl, CTaOMINTPOHBI,
CBETOAMO/ b, (POTOAUO/Ib], TYHHE/IbHBIE JUOABIL.
IIpumepe! cxem npuMeHenust. /J1ex/

1.10 HNccnepoBanre ctaTUHueCKUX XapaKTePUCTAK 8 IK-1.1-3 JI1.1J11.2 OK3aMeH,0TueT
repMaHUeBbIX U KDEeMHHUEBBIX U0/ 0B MDY Pa3HbIX IK-1.1-y JI1.3 J11.4 o
TeMITepaTypax 1 3aBUCUMOCTH OaphepHOI eMKOCT! IK-1.1-B JI1.5JI1.6 Js1abopaTopHOi
JAvofa oT Hanpspkenus. MlccnenoBanue [IK-2.1-3 JI1.7J12.1 pabote
Trepexo/IHBIX MPOLIECCOB B AM0/laX, YaCTOTHOM [IK-2.1-y JI2.2J12.3
XapaKTePUCTUKH BBINPSIMIICHYS], SIBJICHUSI [1K-2.1-B J12.4 J12.5
9/IEKTPAYECKOr0 MPOo00st ¥ ero TIPUMEHEHHs B [IK-2.2-3 JI2.6
crabum3aTope HanpsDKeHMsI. IK-2.2-y JI2.7J713.1
/J1ab/ I1K-2.2-B J13.2J13.3

2132323




1.11 Pacuer s/71eKTprUecKoil Ljeny, cofeprKallieit 2 IK-1.1-3 JI1.1J11.2 OK3aMeH
TO/TYTIPOBOAHUKOBBIN 1oz, /TIp/ IK-1.1-y JI1.3 J11.4
IK-1.1-B JI1.5 JI1.6
IK-2.1-3 JI1.7J12.1
MK-2.1-y JI2.2 J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI2.6
MK-2.2-y JI2.7713.1
I1K-2.2-B JI3.2 J13.3
3132233
1.12 ITpoboit p-n-riepexozia: TaBUHHBIH, TYHHETbHBIH, 12,3 IK-1.1-3 JI1.1J11.2 OK3aMeH
TeI10Boi. baprepHasi eMKOCTb Anoa. IK-1.1-y JI1.3 J11.4
Juddysronnas eMkocTb auoza. [TepexosHsle IK-1.1-B JI1.5 JI1.6
TpoLieccel B Auoge. YaCcToTHas XapaKTepyUCTHAKa IK-2.1-3 JI1.7J12.1
nuopa. M3yuenue KoHcrekTa sekiuil. [Toaroroeka [IK-2.1-y JI2.2J12.3
K JIP. TToaroroBka k caaue JIP, obopmieHue [1K-2.1-B J12.4 J12.5
oruera. /Cp/ IK-2.2-3 J12.6
MK-2.2-y JI2.7713.1
I1K-2.2-B JI3.2 JI3.3
3132233
1.13 bunonspHsle Tpan3ucTops! /Tema/ 0




1.14

CTpyKTypa, 0003HaueHHe B 3TeKTPUIECKHX
cxXeMax, MapKHUpOBKa. I[IpuHIWI feficTBys
TPaH3UCTOpa, SHePreTHUYecKre IrarpaMMel.
PacripefienieHrie TOKOB B TpaH3HCTOpe. PeXKUMEI
pabots! TpaH3ucTopa. Pacrpezenenue
KOHI[EHTpAIi HOCUTeJel ToKa B Oa3e. YpaBHeHHe
TOKa Kosisiektopa (BbiBog). CTaTuueckuit
(uHTerpanbHbIN) U JUpdepeHLaIbHBIN
(mmHAMHYecKuit) KO3 UIeHTkI Tiepeiaun TOKa
SMUTTepa, K03((ULIMEHTHI UH)KeKLMH, IlepeHoca,
YMHOXKeHUsI (BbIBO/I). 3aBUCUMOCTh KO3(dHLieHTa
TiepeZiaudl OT TOKA SMUTTEPA, TEMITEPATYPBbI.
VnBepcHbIi KO3 dULIMEHT Nepesjauy TOKa.
BrITecHeHHe TOKa K KPar0 SMUTTEPHOT'O ITepexoza.
CxeMbl BKJIFOUEeHHs] TPaH3UCTOPOB. BxozHas
CTaTHUeCKasi XapaKTepHCTHKa B CXeMe C o0IIeit
06a3oii: 3¢deKT Ipan, 3aBUCUMOCTH OT
KOJIJIEKTOPHOT'O HaIpsDKeHHs], TeMITepaTyphl.
BrIXo/iHast XapaKTepHUCTHKa B CXxeMe C ob1rjeit
0a3oii: pacripesiesieHe KOHL}EHTPALH HEOCHOBHBIX
HOCHTenel B 6a3e MU Pa3/IMUHBIX HAITPSDKEHUSIX
Ha KOJIJIEKTOpe, 3aBUCUMOCTD OT TeMITepaTypHI.
YcueHre HarpsDKeHHsI B cxeMe C ob1tet 6a3oii Ha
TpyMepe YCUIUTeNs C aKTUBHOM Harpy3Koi.
I'paduyeckast WUTIOCTPALIUS YCU/IEHHST OOTBIIIONO 1
MaJioro curgana. CraTidyecKkre XapaKTeprCTHKH B
cxeMe ¢ o0IM SMUTTEPOM. BxonHast
XapaKTepHCTHKA: 3aBUCIMOCTh OT HaTIPsDKeHNs
KOJIJIEKTOP-3MUTTEP, TeMITepaTyprl. BeixogHas
XapaKTepHCTHKa: 00BsICHEHHe X0fla U 3aBUCHMOCTA
OT TeMIIepaTyphl. Y CHIeHe HanpspKeHNs ¥ TOKa B
cxeMe ¢ OOIIIM SMUTTEPOM Ha ITPHUMepe YCHIATETIS
C aKTMBHOM Harpyskoi. YacToTHble
XapaKTepHCTUKH TPaH3UCTOpa: (hH3UUecKre
TIPHYVHE, OTIPeZeIsIFoIve HHEePIIIOHHOCTh
TPaH3UCTOpa, 3aBUCUMOCTh KO3 uLiieHTa
TiepeZiauil TOKa OT YaCTOTHI B CXeMe C 00IIIeit
6a3oii, B cxeme c 001MM 3MUTTEPOM. CrIOCOObI
3azaHust paboueil TOUKU TpaH3HUCTOpA IIPU
YCHJIEHVH MaJIoTo CcUTHasia. Pabora 6uromsipHoro
TPaH3UCTOpa B K/IFOUEBLIX cxeMax. Obmactu
Oe3oracHO paboThI OUITOSIPHOTO TPAH3UCTOpa:
HeIpepbIBHBIN U UMITY/IbCHBIN PeXUM, hUsHuecKue
OrpaHIYeHws 10 TEMITEPATYPe, MOLHOCTH,
HarpspKeHUsIM Ha 371ekTpojiax. [Tpoboit
TpaH3UCTOpA: TETJIOBOH MPOOOH, 3/IeKTPUYeCKUI
nipo6oi, pokos. JIpeli)oBbie TPaH3UCTOPEI.
BuronspHble TPaH3UCTOPEI HA OCHOBE
reTepoIepexo/0B: TPAH3UCTOP C IIFPOKO30HHBIM
SMHUTTEPOM, BapHU30HHBIHN TPAaH3UCTOP.
Knaccudukaiipist TpaH3MCTOPOB 0 MOIJHOCTH U
gacroTe. Mogieny OUITONSIPHBIX TPAH3UCTOPOB.
MeTtozp! GOPMUPOBAHUS Y OCHOBHBIE THITBI
TPaH3UCTOPHBIX CTPYKTYP. KOHCTPYKTHBHO-
TEXHOIOTYeCKHe 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
[1K-2.1-B
IK-2.2-3
[K-2.2-y
[1IK-2.2-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
J12.6
JI2.7J713.1
JI3.2J13.3
2132323

DJK3aMeH




1.15 WccnenoBanue ctaTUUeCKUX BOJTBT-aMITEPHBIX 12 [IK-1.1-3 JI1.1J11.2 OK3aMeH, OTYeT
XapaKTepUCTUK TPaH3KUCTOpa U ero YaCTOTHOM IK-1.1-y JI1.3 J11.4 o
XapaKTepHCTHKH B cxeMe C o0r1ieii 6a30ii 1 B cxeme IK-1.1-B JI1.5 JI1.6 Js1abopaTopHOi
€ 00IIUM 3MUTTEPOM; UCC/IeIoBaHUe PabOThI ITK-2.1-3 JI1.7J12.1 pabote
OUITOISIPHOT O TPAH3UCTOPA B YCH/TUTENTBHOM U IK-2.1-y J12.2 J12.3
K/TIOYeBBIX cxemax. /J1ab/ [1K-2.1-B J12.4 J12.5

IK-2.2-3 J12.6

MK-2.2-y J12.7J13.1

I1K-2.2-B JI3.2 JI3.3
313233

1.16 ITpoeKTHpOBaHHe OUITOISPHOTO TPaH3KUCTOPA. 10 IK-1.1-3 JI1.1J11.2 OK3aMeH
N3yueHne KoHcrekTa fekiyii. [Togroroska x JIP. [IK-1.1-y JI1.3J11.4
INoproroBka k czaue JIP, obopmieHue oTuera. IK-1.1-B JI1.5 JI1.6
/Cp/ IK-2.1-3 JI1.7]12.1

MK-2.1-y J12.2712.3
IK-2.1-B J12.4J12.5
IK-2.2-3 J12.6
MK-2.2-y J12.7J13.1
I1K-2.2-B JI3.2 JI3.3
313233

1.17 Pacuer 3/71eKTpruecKoil Ljeny, cofeprKaliieit 2 IK-1.1-3 JI1.1J11.2 OK3aMeH

OuronsIpHbIi TpaH3ucTop. /IIp/ MK-1.1-y JI1.3JI1.4
IK-1.1-B JI1.5JI1.6
IK-2.1-3 JI1.7]12.1
MK-2.1-y J12.2712.3
IK-2.1-B J12.4J12.5

IK-2.2-3 J12.6
MK-2.2-y J12.7J13.1
I1K-2.2-B JI3.2 JI3.3
313233

1.18 ITonessle Tpansucropsl, IGBT- 0

TpaH3ucTopsl /Tema/




1.19

TpaH3UCTOpBI C yNPaB/ISOLIUM P-Nl [IePeX00M:
BU/IBI CTPYKTYP Y NMPHHLWI PabOTEI, BBIBOZ,
BbIP&KeHUsI IJIs1 HalpspKeHusl OTceuky. BinsiHue
HarpspKeHUsl Ha CTOKe Ha IIPOLiecChl B KaHase:
sIBJIeHNe CMbIKaHUs IIepex0/0B, paclipefiesieHye
MOTeHLMaIbHOM SHepruy 5/1eKTPOHA B KaHalle,
HachbllleHHe TOKa CTOKa C POCTOM HallpsbKeHUs Ha
cTOKe. BbIxo/iHast xapaKTepHUCTHKa 110/1eBOr0
TPaH3UCTOpa C YIPaB/ISOLUM IIepeX0/0M.
ITepexonHast (CTOK-3aTBOpHAsi) XapaKTEPUCTHKA,
3aBHCHMOCTE OT TeMIlepaTypsl. Paboune
rapameTphl [10J1eBbIX TPaH3UCTOPOB.
VneprionHsble cBoMCTBa: (hr3MUeCcKue MeXaHU3Mbl,
YaCTOTHAs XapaKTepHCTHKa B CXeMe C 00IIHM
WICTOKOM. [Ipyrue TUIIbI 110/1€BbIX TPAH3UCTOPOB C
YIIPaBJISIOLUM [1€PeX0J,0M: TPaH3UCTOPEI C
YIIPaBJISIOLUM [1€PeX0/,0M MeTasl/l-
TMO/TYTIPOBOAHUK Ha OCHOBE apCeHN/a rajvs,
TPaH3UCTOpPhI C TeTepOCTPYKTYPOH (Ha JByMepHOM
3/1eKTPOHHOM Trase), MOLLHEbIe [10JIeBble
TPaH3UCTOPbI CO CTATUUECKON MHZYKLUEH.
INoneBble TPaH3UCTOPBI C U30/IMPOBAaHHBIM
3aTBOpoM. CTpyKTypa, 0603HaueHve B
3/1eKTPUYeCKUX CXeMaX, MapKupoBKa. [lelicTBue
3/1eKTPUYECKOr0 110/151 HA CTPYKTYPY
SHepreTUUECKUX 30H B CTPYKType MeTasll-
JM371eKTPUK-TI01ynpoBoAHUK (M/TI-cTpyKType).
OHepretnueckue guarpammsl M/TT-cTpyKTyps! B
pexxumax oboratjeHvsi, obeJHeHNsI 1 NTHBEPCUH.
OcobenHocty peanbHBIX MTT-CTPYKTYP.
CTpyKTypa U IIPUHL{UIT pabOThI TI0/IEBBIX
TPaH3UCTOPOB C MH/yLIMPOBAaHHBIM KaHa/IOM.
CraTrueckre XapaKTepUCTUKU. VIHepLIMOHHbIe
cBoiicTBa. CTPYKTypa ¥ IPUHLIUIT PabOThI TI0/IEBBIX
TPaH3UCTOPOB C BCTPOEHHBIM KaHa/IOM.
CraTrueckre XapaKTepUCTUKU. MIHepLOHHbBIE
CBOMCTBA ITO/TEBBIX TPAH3UCTOPOB. CrI0COOBI
3azaHyst paboueil TOUKY NPH yCUIIEHUH Majioro
curHasna. KoHCTpyKiuy noseBbIX TpaH3UCTOPOB.
MHorokaHa/pHble CTPYKTYpbI MOLHbIX M/ITI-
Tpan3ucropos: DMTI, VM/II, UM/II. Pa6ora
T10/1eBOr0 TPAH3UCTOPA B PeXKUMe K/IH04a Ha
aKTUBHYIO U PeaKTHBHYIO Harpys3Ku.
OKBUBaJIEHTHble CXeMbl U MOJe/1 [10/1eBbIX
TpaH3ucTOpoB. CpaBHUTeE/IbHBIN aHA/IU3 KauecTB
OUWITOTSIPHBIX U TI0JIEBBIX TPAH3HMCTOPOB.
BunosnsipHble TpaH3UCTOPEI C U30/IMPOBAHHBIM
3atBopoM (IGBT): BuzpI CTPYKTYpP, 0O03HaUeHMe B
3/1eKTPUYECKUX CXeMaX, MapKUPOBKa, IPUHLIUI
paboThI, 06/1aCTh TIpUMeHeHus1. /JIek/

10

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-2.1-3
IK-2.1-y
[1K-2.1-B
IK-2.2-3
[K-2.2-y
[1K-2.2-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
J12.6
JI2.7J713.1
JI3.2J13.3
2132323

DJK3aMeH

1.20

VccnepoBaHue xapakTepuCTHK U IlapaMeTpOB
TI0/1eBBIX TPAH3UCTOPOB C YIIPAB/ISIIOLIMM pP-N
repexofioM U MOJIeBbIX TPAH3UCTOPOB C
V30/IMPOBAHHBIM 3aTBOPOM; UCC/Ie/IOBaHLe
XapakTepuCTHK 1 napameTrpoB IGBT-TpaH3ucTopa
(6bumosNIsIpHOr0 TPAH3MCTOPA C U30JIMPOBAaHHBIM
3aTtBOpOM). /J1ab/

12

IK-1.1-3
IK-1.1-y
[K-1.1-B
IK-2.1-3
IK-2.1-y
[1K-2.1-B
IK-2.2-3
[K-2.2-y
[1K-2.2-B

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J12.2 J12.3
J12.4 J12.5
J12.6
JI2.7J713.1
JI3.2J13.3
213233

OK3aMeH, OTUYeT
o
Js1abopaTopHOi
pabote




1.21 [IpoekTpOBaHUe NOIEBOTr0 TPAH3UCTOPA. 10 IK-1.1-3 JI1.1J11.2 OK3aMeH
N3yueHne koHcrekTa fekiyii. [Togroroska x JIP. [IK-1.1-y JI1.3J11.4
INoaroroBka K caaue JIP, odhopmieHue oTuera. IK-1.1-B JI1.5 JI1.6
/Cp/ IK-2.1-3 JI1.7J12.1

MK-2.1-y JI2.2 J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI2.6
MK-2.2-y JI2.7713.1
I1K-2.2-B JI3.2J13.3
3132233
1.22 Pacuer 371eKTpruecKoil Ljeny, cofeprKallieit 2 IK-1.1-3 JI1.1J11.2 OK3aMeH
roneBoy TpaHsucrop. /I1p/ IK-1.1-y JI1.3 J11.4
IK-1.1-B JI1.5 JI1.6
IK-2.1-3 JI1.7J12.1
MK-2.1-y JI2.2 J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI2.6
MK-2.2-y JI2.7713.1
I1K-2.2-B JI3.2J13.3
3132233

1.23 Tupucropsl /Tema/ 0

1.24 CTpyKTypa, 0003HaueHHe B 31eKTPUIECKHX 4 IK-1.1-3 JI1.1J11.2 OK3aMeH
cxemax, MapKupoBKa. [IpuHIyn felicTeus IK-1.1-y JI1.3 J11.4
JUOAHOTO TUPUCTOPa. DHepreTuYecKue IK-1.1-B JI1.5 JI1.6
JiarpaMMBI B IPOLIeCCe BKIFOUEeHU U IK-2.1-3 JI1.7J12.1
BBIK/TFOUeHHMs1. BosbT-aMriepHas XxapakTepuCTHKa. IK-2.1-y J12.2 J12.3
OKBUBaJIeHTHas cxeMa. JJMo/iHbII TUPUCTOP C [1K-2.1-B J12.4 J12.5
3aLIyHTUPOBaHHBIM 3MUTTEPHBIM I1€PEX0J0M. IK-2.2-3 J12.6
TpuopHslil TUpUcTOp. CTPYKTYpa Y NPUHLIUI [K-2.2-y JI2.7J713.1
JelicTBusl. BonbT-aMIiepHasi XapakTepUCTHKa. [1K-2.2-B JI3.2 J13.3
CumMeTpuyuHbli THpUCTOP. CTPYKTYypa U NPUHLUI 2132323
JefictBrsi. CriocoObI yTIpaB/ieHusI THPHICTOPAMHL.

IIpuMeps! cxeM NpUMeHeHUs].
/Tex/

1.25 Vcnonb3o0Banne AUOLHBIX, TPUOAHBIX TUPUCTOPOB 10 IK-1.1-3 JI1.1J11.2 OK3aMeH
Y CHUMHCTOPOB B JIEKTPOHHBIX cXeMax. M3yuenne IK-1.1-y JI1.3 J11.4
KOHCITEeKTa JIEKIM. [IK-1.1-B JI1.5JI1.6
/Cp/ MK-2.1-3 JI1.7J12.1

MK-2.1-y J12.2 J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI2.6
MK-2.2-y JI2.7713.1
I1K-2.2-B JI3.2J13.3
3132233
Pazpgen 2.
2.1 UKP /Tema/ 0
2.2 VKP /VIKP/ 0,65 MK-1.1-3 JI1.1JI11.2 OK3aMeH
MK-1.1-y JI1.3 JI11.4
IK-1.1-B JI1.5 JI1.6
IK-2.1-3 JI1.7]12.1
MK-2.1-y J12.2 J12.3
IK-2.1-B J12.4 J12.5
IK-2.2-3 JI2.6
MK-2.2-y JI2.7713.1
I1K-2.2-B JI3.2J13.3
3132233
2.3 Kuc /Tema/ 0




2.4 Ksc /Kac/ 5 2 IK-1.1-3 JI1.1J11.2 OK3aMeH
IK-1.1-y JI1.3J11.4
IIK-1.1-B JI1.5J11.6
IIK-2.1-3 JI1.7J12.1
IK-2.1-y JI2.2 J12.3
IIK-2.1-B J12.4 J12.5
IIK-2.2-3 J12.6
[IK-2.2-Y JI2.7J13.1
IIK-2.2-B JI3.2 J13.3
213233
2.5 KIIKP /Tema/ 5 0
2.6 KIIKP /KIIKP/ 5 15,7 IK-1.1-3 JI1.1J11.2 3ammra
[IK-1.1-y JI1.3J11.4 KYpPCOBOTO
[IK-1.1-B JI1.5JI1.6 MpOeKTa
IIK-2.1-3 JI1.7J12.1
IIK-2.1-y JI2.2 J12.3
IIK-2.1-B J12.4 J12.5
IIK-2.2-3 J12.6
IIK-2.2-Y JI2.7J13.1
IIK-2.2-B JI3.2 J13.3
213233
2.7 Ok3ameH /Tema/ 5 0
2.8 OK3aMeH /OK3aMeH/ 5 53,35 I1K-1.1-3 JI1.1 J11.2 OK3aMeH
IK-1.1-y JI1.3J11.4
IIK-1.1-B JI1.5J11.6
IIK-2.1-3 JI1.7J12.1
IIK-2.1-y JI2.2 J12.3
IIK-2.1-B J12.4 J12.5
IIK-2.2-3 J12.6
IIK-2.2-Y JI2.7J13.1
IIK-2.2-B JI3.2J13.3
213233

5. OMEHOYHBIE MATEPHAJIBI ITO JUCIITUIUVIMHE (MO/YJ/IFO)

OtleHOUHbIe MaTepHasIbl TIPUBE/IEHBI B TIPHIOXKEHUH K paboueil mporpaMMe AUCHUTUTAHBI (CM. JOKyMeHT "OTrieHOUYHbIe MaTepHaibl
1o aucLuriHe "TBepoTe/bHas 1eKTPOHUKA').

6. YYHEBHO-METOJNYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHHME JVCITUIIMHBI (MO YJISA)

6.1. PekomeHpyemas IuTepaTypa

6.1.1. OcHoBHaA /MTEpaTypa

Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI1.1 | Momwun, E. JI. OnekTpoHUKa. [TomynpoBOJHUKOBEIE IPUOOPEI : yueOHOe Mocksa: Aii [Tu | 978-5-4497-
rocobue Ap Menua, 0508-2,

2021, 238 c. https://www.ip
rbookshop.ru/
100742.html

JI1.2 | CmupHOB, B. A., du3nyecKre 0CHOBBI MUKDPO3JIEKTPOHHKY : yueOHoe rocobre Mocksa, 978-5-9729-
[ITysaesa, O. B. Bosnorpa: 0711-3,

WNudpa- https://www.ip

VnxeHepus, rbookshop.ru/

2021, 232 c. 114992 .html

JI1.3 OCHOBBI MUKPO3JIEKTP OHUKH bapnayu: s

AntI'TIY, 2021, |https://e.lanbo

8lc. ok.com/book/1

76495




Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC

JI1.4 |IlaceiHkOB B. B., TTonyTIpOBOAHUKOBbIE TIPUOOPHI CaHKT- 978-5-8114-
YupkuH JI. K. ITetepOypr: 9454-5,

Jlanb, 2022, 480 | https://e.lanbo

c. ok.com/book/1
95459

JI1.5 | Acramnenko 3. C., ITosynp OBOHUKOBBIE ITPHOOPE! ¥ VX TIPFIMEHeHHe : yueOHoe Tomck: 978-5-93057-
Hepenok A. H. rocobue TT'ACY, 2021, |976-5,

64 c. https://e.lanbo
ok.com/book/2
31467

JI1.6 | CmmpHos 1O. A., OCHOBBI MUKPO3/1eKTPOHMKHN Y MUKDPOIIPOLIeCCOPHOM TeXHUKHU : CaHKT- 978-5-507-
CokonoB C. B, TutoB | yueOGHOe mocobue Aijist CTIO ITetepOypr: 49425-5,

E. B. Jlanb, 2024, 496 | https://e.lanbo

c. ok.com/book/3
90653

JI1.7 | Puibun H.B., PribuHa TexHOJIOTHS U37le/TMi MUKPO3/IEKTPOHUKH : yueb. Tiocobre Psizanb, 2023, 978-5-7722-
H.B. 160c. 0389-7, 1

6.1.2. lonoHuTe/IbHAA IMTEpaTypa
Ne ABTOpBI, COCTaBUTENMHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC

JI2.1 | B.K. ba3buieB Pacuét OUITOISIPHBIX TPAH3UCTOPOB : YueOHOe TTocobre Psszanb: PULL s

PI'PTY, 2004, https://elib.rsre
u.ru/ebs/downl
0ad/167

JI2.2 |Ba3buieB B.K. TBepgoTenbHast 3meKTpoHuKa. U.1 : YuebHOe mocobue Psi3anb: PUL] ,

PI'PTY, 2013, https://elib.rsre
u.ru/ebs/downl
0ad/1187

J12.3 |Ba3buieB B.K. TBepoTenbHast 3MeKTpoHuKa. .2 : YuebHOe mocobue Psizanb: PUL] ,

PI'PTY, 2011, https://elib.rsre
u.ru/ebs/downl
0ad/1448

JI2.4 | ABaeB H.A., HaymoB OCHOBBI MUKPO3JIEKTPOHHKY : Yue0.1ocobwue Jjisi By30B M.:Pagno n 5-256-00692-
FO.E., ®ponkun B.T. CBsI3b, 1991, 4,1

288c.

JI2.5 |Tyros H.M., I'neboB ITosrynp OBOAHMKOBLIE ITPUOOPET : Yuel.Z/1s1 By30B M.:3Heproatom | 5-283-00554-
B.A., YapsikoB H.A. u3pat, 1990, 2,1

576 c

J12.6 | Cremanenko W.I1. OCHOBBI MUKPO3/IEKTPOHUKH : Yueb.rocobue /71t By30B M.:JTabopatopu | 5-93208-045-

51 6a30BBIX 0,1

3HaHui, 2000,

488c.

JI2.7 | Boponkos 3.H., TBepoTeNbHAs MeKTPOHUKA : yued. mocobue M.: Akagemust, |978-5-7695-
I'ynse A.M., 2009, 320c. 4618-1, 1
Mupomnukosa UL.H.,

UYapeikos H.A.
6.1.3. MeToguueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENN 3aryaBue W3patenscTBO, Kosmgectso/

rog

Ha3BaHue JDbC




Ne ABTOpBI, COCTaBUTEN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI3.1 | Cupgopenko E. H., TTonyTpOBOAHUKOBAS 3IEKTPOHUKA : yuebHoe rocobue 1o PocToB-Ha- 978-5-9275-32
Max#o A. C., [Iioma | crienpiaabHOMY J1ab0paTOPHOMY TIPAaKTHKYMY [ony, -05-6,
A.B. «3JIeKTPOHMKa» (creruanbHocTh 11.03.02 Taranpor: http://www.ipr
«MH()OKOMMYHUKALFOHHbIE TEXHOJIOTUU U CUCTEMBI CBSI3K») WsparensctBo | bookshop.ru/9
FOxxHOTO 5810.html
(henepansHOrO
YHUBEpCUTeTA,
2019, 112 c.
JI3.2 | baseues B.K. TBepoTenbHAs 3MeKTPOHUKA. U.2: MeTo/. yKa3. K jiab. paboTam : Psszanb: PULL s
MeTouueckye yKa3aHHUs PI'PTY, 2014, https://elib.rsre
u.ru/ebs/downl
0ad/1189
JI3.3 |basewies B.K. TBepzioTenbHas 371eKTPoHKKa. U.1: MeTog,. yKas. K j1ab. paboram : Pssans: PUIL] s
MeTouueckye yKa3aHHUsI PI'PTY, 2013, https://elib.rsre
u.ru/ebs/downl
0ad/1449
6.2. [TepeueHb pecypcoB HH()OPMALIIOHHO-Te/IeKOMMYHHKALMOHHOM ceTH "VHTepHeT"
31 | Caiir )XypHana «DJIeKTPOHHKa»
32 | DneKTpoHHO-O0MbMMoTeuHast cricteMa «IPRBook»
33 | DneKTpOHHO-OMOMOTeUHast crcTeMa «JIaHb»

6.3 IlepeueHb NPOrpaMMHOro o0ecreyeHs1 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeueHb IMIIEH3MOHHOT0 ¥ CBODOJHO PAcCIPOCTPAHAEMOro MPOrpaMMHOr0 00ecreueHus, B TOM YHC/Te

0TeUYeCTBEHHOI'0 MPpOM3BO/ACTBA

HaumenoBanue

Onmcanue

OneparpoHHas cucteMa Windows

Kommepueckas nuiieH3nst

Kaspersky Endpoint Security

Kommepueckas nuieH3yst

Adobe Acrobat Reader

CeobogHoe 10

LibreOffice

CeobogHoe 10

6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHbBIX CHCTEM

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCIHIATUINHBI (MO Y JIs)

358 yuebHO-aZIMUHVCTPATUBHBIN KOPITYC. YueOHast ayIUuTOPHs [Ijisl IPOBeIeHus] yueOHbIX 3aHATHH JIEKLIMOHHOTO U
CEeMHUHAPCKOTO THIIa, TPYIIOBBIX U MHUBH/YaIbHbIX KOHCY/IbTALMH, TEKYILIero KOHTPOJISL ¥ IPOMEKYTOUHOM aTTeCTaliu

1 Creripaym3upoBaHHast Meberb (200 MeCT), KOMITBIOTED C BO3MOXKHOCTBIO ITOJK/TIOUEHHs K ceTH «/THTepHeT» U
obecrieueHHeM JIOCTYTIa B 3/IEKTPOHHYIO MH(OpMaIjMoHHO-00pa3oBaTenbHyto cpeny PI'PTY, My/bTHMe/[a TIPOEKTOD,
9KpaH, A0CKa.

215 nabopaTopHbIi Kopmyc. YueOHasi ay[UTOPYs ISk IPOBe/IeHUsT yIeOHBIX 3aHITHIOCHAIIeHHas! IU(POBBIMU
2 ocuyuutorpadamu RIGOL DS1102E, uudpossiMu reHepatopamu curHanos RIGOL DG102Z, mynastumerpamu M-830BZ,

TMPOBOAHUKAMU.

6moxkamu nurarys HY 3002, MakeTHBIMY I7TaTaMU C TBEPZIOTebHBIMU ITPUO0paMH, paioJeTasIsIMH, COe/JUHUTETbHBIMU

8. METOJMNYECKHWE MATEPHWAJIBI 11O JUCIIUII/IMHE (MO YJ/IFO)

MeTtogudeckoe obecrieueHre JUCLMIUIFHEI ITPHBEZEHO B TIPUIOKEHNH K paboueii mporpamMMe AVCLUTIIAHEL (CM. JOKyMEHT
"MeTozuuecKye yKasaHus JUCLUIVIMHBI "TBep/ioTenbHas 3/1eKTPOHUKA ).

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHON MOANMUCHIO

NOANMUCAHO ®re0y BO "PrPTY", PIPTY, CepebpsikoB AHapeii 27.08.24 16:16 (MSK) MpocTas noanvcb
3ABEAYOLLMM EBreHbeBuny, 1.0. 3aBeaytowero kadeapbl M

KA®E[PbI

noanncAHoO ®rboy BO "PrPTY", PrPTY, JlutBnHos Bnagnmmp 27.08.24 16:18 (MSK) Mpocras noanuce
3ABEAYIOLLNM leoprueBuy, 3aBeaytowmii kadeaport MHIJ

BbIMYCKAIOLLIEN

KA®E[IPbl

noanncAHoO ®rbeoy BO "PrPTY", PIPTY, Ep3binésa AHHa 29.08.24 13:38 (MSK) Mpocrtas noanuck
HAYAJTbHVMKOM YPOT AnekcanaposHa, HayanbHuk YPOIT




