MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAITAN

OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHMUSA
"PSISAHCKH I'OCYJAPCTBEHHBIN PAIUOTEXHUYECKA YHUBEPCUTET
HUMEHMU B.®. YTKHUHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BBIyCKalOMIeH Kadeaphl

JeKkTponpeodpazoBarebHbIe YCTPOCTBA

pabouas mporpaMma JUCIUTUIMHBI (MOTYJIS)

3akperuieHa 3a Kadeapoi PaguorexHnuyeckux yCTpoicTB
YueOHblil I1aH 11.03.01_25_00.plx

11.03.01 Pagmorexnuka
Kpanuduxarus 0akajaBp
®opma o0yueHHUS ouyHas
OO0u1as Tpy10eMKOCTh 33ET

Pacnpeaeneﬂne YacoB JUCHMILIMHBI IO CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 5@3.1)
Ha Kypee>) Hroro
Henens 16
Bun 3anarui via PII i PII
Jlexrun 32 32 32 32
JlaGoparopHsbie 16 16 16 16
Wnas koHTakTHAS 0,25 1025 10,25 10,25
pabora
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
KonraktHast pabora | 48,25 | 48,25 | 48,25 | 48,25
Cawm. pabora 51 51 51 51
Yacsl Ha KOHTPOJIb 8,75 18,75 |8,75 | 8,75
Hroro 108 108 108 108

r. Pa3aun



[IporpamMmy cocTaBmi(u):

K.m.H., ooy., Kpioxos Anexcandp Huxonaesuy

PaGouas mporpaMma TUCTIIUTLTAHBL

DueKkTponpeodpazoBaTebHbIe YCTPOiCcTBa

paspabotana B cootBeTcTBUH ¢ DI'OC BO:

®I'OC BO - 6akanaBpuar o HanpasieHuto moarotosku 11.03.01 Paguorexuuka (nprka3z MunoopHayku Poccun ot 19.09.2017 1.
Ne 931)

COCTaBJICHA HA OCHOBaHWHU YY€OHOTO IJIaHa!
11.03.01 PaguorexHuka

YTBEPKJICHHOIO yu€HbIM COBETOM By3a 0T 28.02.2025 mpoTokoin Ne 8.

Pabouas nporpamma o00peHa Ha 3aceJaHuu Kadeaps

PaguorexHH4eCKHX yCTPOHCTB

IMporokon ot 29.05.2025 . Ne 9
Cpok neiictus nporpammsl: 2025-2029 yu.r.
3aB. kadenpoii [Tapun FOpuii Hukonaesnu



BuzupoBanue PIIJ] s ucnonHennsi B ouepeHOM y4eOGHOM roay

Pabouas nporpamma nepecMoTpeHa, oocysxaeHa 1 01o0peHa Jyis
ucrnonHeHus B 2026-2027 yueOHOM TOy Ha 3aceaHuu Kaeaps
PaguorexHHYeCKUX YCTPOHCTB

[Iporokom o 2026 . Ne

3aB. kadenpoit

BusupoBanue PIIJ 1iist ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, oocysxaeHa u o1o0peHa Jyis
ucrnionHeHus B 2027-2028 yueOHOM TOy Ha 3aceaHuu Kaheaps
PaguorexHH4eCcKUX YCTPOHCTB

[Ipotokonm oT 2027r. No

3aB. kadenpoit

Buzuposanue PIIJ] 115 ucnotHennsi B o4epeTHOM y4eOGHOM roay
Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa 1 01o0peHa Jyis
ucnonHeHus B 2028-2029 yueOHOM roly Ha 3acejaHuu Kadeapbl

PaguorexHHYeCKHX yCTPOWCTB

[Iporokom o 2028 . Ne

3aB. kadenpoit

Buzuposanue PIIJ] 15 ucnonHennsi B ouepeHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa 1 0100peHa Jyis
ucnoaueHus B 2029-2030 yue6HOM roay Ha 3aceIaHuH Kadeapsl

PagnorexHuyecKux ycTpolcTs

[Ipotokonm oT 2029r. No

3aB. kadenpoit




1. IIEJIM OCBOEHMSI TUCLIUTLTAHBI (MOY.JIST)

1.1 | Llenbto OCBOEHMS JUCLUUILTUHBI SABISETCS (OPMHUPOBAHHE 3HAHUN M YMEHUI 110 00ECIIEYEHHUIO 3JIEKTPOITUTAHUS YCTPOHCTB
U CHCTEM TEJIEKOMMYHUKAIHiA, CTIOCOOHOCTH NMPUMEHSITh COBPEMEHHBIE TEOPETUYECKUE U DKCIIEPUMEHTAIBHBIE METO/IBI
HCCIIEOBAHUS C LENBIO CO3/IaHMS HOBBIX NIEPCIIEKTHUBHBIX CPEICTB TEIEKOMMYHHKALIUH, HCIIOJIb30BAaHNS 1 BHEAPCHUS
pe3yIbTaTOB HCCIeTOBAHUI

2. MECTO JUCHHUATIIMHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJLHOM ITPOT PAMMBI

Hukn (pazaen) OIL: | b1.B

2.1 | TpeGoBaHus K NpeABApPUTEIbHOM NOATOTOBKE 00y4al0Ierocs:

2.1.1 | CoBpeMeHHBIE METO/IbI KOAUPOBAHHUS U MOLYJISILIH

2.1.2 | Hudposast 06pabOTKa CUTHATIOB

2.1.3 | OneKTpOMarHuTHbIE OISl U BOJIHBL

2.1.4 | BeluncnuTenbHas TEXHUKA 1 HHPOPMAIUOHHBIC TEXHOJIOTHH

2.2 | Aucuuniannsl (MOIYJIU) M NPAKTHKH, AJs1 KOTOPBIX OCBOEHHE TaHHOW AUCHHUILIMHBI (MOAYJIs1) HEOOX0ANMO KaK
npejaliecTByloniee:

2.2.1 | 3ammra uapopmanuu 8 MTKC

222 MCTO,Z[I)I 06pa60T1<1/1 PCUCBBIX U BUACOCUTHAJIOB B I/IH(i)OTCHGKOMMyHI/IKaHI/IOHHHX CUCTEMaAx

2.2.3 | Mognenuposanue TKC B cpene Simulink

2.2.4 | HayuHo-uccnenoBaTenbcKas MpakTHKa

2.2.5 | HayuHo-uccrienoBareibckas pabota

2.2.6 | OcHOBBI TeOpUU OECIIPOBOIHOM PagUOCBA3U

2.2.7 | IIpu6opst CBY u onTuueckoro AuanazoHa

2.2.8 | Hudporast 06paboTKa CUTHAIIOB U CHTHAJIbHBIE Mporeccopsl B CITP

2.2.9 | BeInosiHeHHE U 3alUTa BHITYCKHOW KBATH(DUKAIIMOHHON paboThI

2.2.10 | BeinonHeHue U 3alKTa BBUTYCKHOM KBAIU(UKAIIMOHHON paboTh

2.2.11 | Hossle unpopmanmonssie Texuosoruu B MTKC

2.2.12 | Okoneunsie yctpoiictBa MTKC

2.2.13 | [IpennumiioMHast MpaKTHKa

2.2.14 | IlpenaunnomMHas paKkTUKA

2.2.15 | [IpenauruioMHBIH Kype

2.2.16 | YUP

3. KOMIETEHIIMY OB YYAIOIIETOCSl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI TUCLIUILIAHBI
(MOJLY.JIsT)

IIK-2: Cnoco6eH npoBOANTH HCCJIeA0BaHHE MOAEPHU3HPYEMbIX GYHKIMOHAJIBHBIX Y3/10B 00PTOBOIi annmapaTypsl
KOCMHUYECKHX annapaToB

IIK-2.1. BoinosHsieT pacyeT 3JIeKTPUYECKUX Pe:KMMOB KOMIIOHEHTHOI 6a3b1 00PTOBOIi anmapaTypbl KOCMUYeCKHX
anmapaTos

3HaThL

ANIEKTPUYECKUE PEIKUMBI DIICKTPOHHOW KOMIOHEHTHOW 0a3bl, YaCTOTHO-BPEMEHHBIC CUTHATYPBI, IMANa30Hbl U 3HAYCHUS (PU3NUCCKUX
BEJIMYHH, XapaKTepHbIC JJISI JaHHBIX PEKUMOB

Ymers

BBIIIOJTHATD PacyeT JIEKTPHUECKUX PEKUMOB AJIEKTPOHHON KOMIIOHEHTHOH 0a3bl OOPTOBOII ammapaTypbl KOCMUYECKHX alapaToB
Baanersb

MaTeMaTHYeCKUMH U rpadoaHATUTHYECKUMHU METO/IaMH pacdeTa dJIEKTPUUECKUX PEKUMOB JIEKTPOHHON KOMIIOHEHTHOM 0a3bl

MIK-2.2. IIpoBoauT N3MepeHHs Pe:KMMOB PadOTHI Y IeMEHTOB OOPTOBOI aNMapaTypbl KOCMHYECKHX aNMapaToB

3HaTh

ANEKTPUYECKUE PEKUMBI U YCIIOBUS HKCIUTyaTallly 3JIEKTPOHHON KOMITIOHEHTHOM 0a3bl, BKIIIOYAs BIUSHHE CTAaTHYECKOTO DIICKTPUYECTBA
Ymern

omnpenenaTs paboyre peKUMbl JIEMEHTOB OOPTOBOI! anmapaTypbl KOCMUYECKHX allapaToB

Baanersb

METOZAaMH U CPEICTBaMH U3MEPEHHS XapaKTEPUCTUK U PEKUMOB paboThI 3JIEMEHTOB OOPTOBOI armapaTypbl KOCMUYECKUX aIapaToB

IIK-5: CnocoGeH npoBOANTHL pacueThl AJ1s1 pa3padoTku GPyHKIMOHAJBHBIX y3/10B 00pTOBOI annmapaTypbl KOCMHYeCKUX
annapaTos

IIK-5.1. Ananu3npyer BXOJHbIe JaHHBIE U151 BHINOJHEHUs] pacyeToB NPHU pa3padoTke PyHKIMOHAJIBLHBIX Y3JI0B 00PTOBOIi
annapatypbl KOCMHYECKHX aNNnapaToB




3HaTh

OCHOBBI ITPOCKTUPOBAHNSA U KOHCTPYUPOBAHUA 60pTOB0ﬁ arraparypbl KOCMHUYCCKUX allllapaToB, TUIIOBbIC TEXHUYCCKUC Tpe60BaHI/I${ K

OOpTOBOM ammaparype u CpeicTBa UX o0ecreueHHs
Ymersb

AHAJIN3UPOBATh TCXHUYICCKHUC Tpe60BaHI/I$[, BI)I6I/IpaTI> 1 000CHOBBIBATh CIIOCOOBI OOSCIICUCHUS TpeGyeMI:IX YUCJICHHBIX MTOKa3aTesie

pa3pabarbiBaeMbIX (YHKIMOHAIBHBIX Y3JI0B
Baagernb

HaBbIKaMH pa3pelICHUA TEXHUYCCKHUX KOMIIPOMUCCOB U BI)I60pa OnTUMaJIbHBIX peIHeHI/Iﬁ JJIs1 obecreueHuss TEXHHYECKIX Tpe60BaHHﬁ

IIK-5.2. IlpoBoauT pacueThbl AeTasei, GyHKIHMOHAJIbHBIX Y3JI0B, 3JIeKTPHYECKHX Pe:KMMOB 0OPTOBOI annapaTypbl

KOCMHYCCKHUX aNlMmapaToB MO 3JIEKTPUYECKUM U TEXHOJOTHYECKUM IMapaMeTpamM

3HaTh

(1)I/I3I/I‘I€CKI/IG TIPUHIUIIBI pa6OTLI U OCHOBBI CXCMOTCXHHUKH (I)yHKHI/IOHaJ'H)HI)IX y3J10B 60pTOBOfI armapaTypbl KOCMHYCCKUX aIlllapaToB

YMmern

MIPUMEHSTh MaTeMaTHYECKUH anmapar, CTaHAapTU3NPOBAHHbIE PEIIEHHs, METOAbl MaTEMaTHYECKOTO U aITOPUTMHUYECKOTO
MOJIETMPOBAHUS IPH pacueTe JeTanei, QyHKIMOHATBHBIX Y3JI0B, JIEKTPHIECKUX PEKUMOB OOPTOBOH ammapaTypbl KOCMHYECKUX

anmnaparoB
Baanersb
METOJIaMH pacueTa XapaKTEPUCTUK JIEKTPHUUECKUX Lenei

B pe3ysbTaTe ocBoeHNMs JMCHUILTUHBI (MOAYJs1) 00y4Yalommiicst 10J15KeH

3.1|3uarhb:

3.1.1 | - mpUHIUIIEI AEHCTBHSI YCTPONCTB IEKTPOTTHTAHUS;

3.1.2 | - MeTOxBI HCCIIEI0BAHNS YCTPOICTB 3IEKTPOIUTAHMUS;

3.2 | YMmeTh:

3.2.1| - npUMEHSTh COBPEMEHHbIE TEOPETUUECKUE U IKCIIEPUMEHTAJIbHBIE METO/IbI UCCIIEIOBAHUS;

322]- ONpeACTIATh OXKNAAEMBIC PE3YJIbTAThl PCHICHUS BBIACIICHHBIX 3a/1a4;

3.3 | Baagern:

3.3.1| - mpoBeneHUs SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUI;

3.3.2| - BbIOOpa TEXHUUYECKUX CPENCTB U 00pabOTKH Pe3yIbTaToB;

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIAHEI (MOYJIST)

Kon HaumenoBanue pa3nesioB u TeM /Buj 3ausatusi/ | Cemectp / | HacoB | Komneren- | Jluteparypa ®opma
3aHATHSA Kvpc M KOHTPOJIs
Paznen 1. DnexTponpeodpa3oBaTesibHbIE
ycTpoiicTBa
1.1 BrinpsmurenbHbie yeTpoiictBa /Tema/ 5 0
1.2 Hcrounuku snexrponutanus /Jlex/ 5 2 IK-2.1-3 JI1.1J11.2 | https://cdo.rsreu.
IK-5.1-3 JI1.3J13.9 ru/course/view.p
IK-5.2-3 JI3.13 hp?id=3447
2100911
1.3 OnexTpoMexaHn4eckue renepaTopsl /Jlex/ 5 2 IK-2.1-3 J1.1 https://cdo.rsreu.
JI1.2J13.12 | ru/course/view.p
D6 37 011 hp?id=3447
1.4 DNeKTpoTeXHUUECKHE yeTpoiicTBa /JIex/ 5 2 IK-2.1-3 JI1.1 https://cdo.rsreu.
JI1.2J13.9 ru/course/view.p
JI3.11 hp?id=3447
38 011
1.5 BropuuHbie HCTOUHHUKH AJIeKTponuTanus /JIex/ 5 2 IK-2.1-3 JI1.1 JI1.2 | https://cdo.rsreu.
JI1.8J13.9 ru/course/view.p
J3.10 hp?id=3447
332100311
1.6 DIEeKTPOMArHUTHBIC KOMITOHEHTHI /JIek/ 5 2 IK-2.1-3 JI1.1 JI1.2 | https://cdo.rsreu.
JI1.4J13.2 ru/course/view.p
J13.27 hp?id=3447
24311
1.7 AKTHUBHBIC KOMIIOHEHTHI /JIek/ 5 2 IK-2.1-3 JI1.1 https://cdo.rsreu.
JI1.2J13.2 ru/course/view.p
J13.28 hp?id=3447
31022011




1.8 Heynpasnsiemsie BoinpsiMuteny /JIex/ 2 I1K-2.1-3 JI1.1J11.2 | https://cdo.rsreu.
JI1.5J13.6 ru/course/view.p
J3.9 hp?id=3447
33 011
1.9 Crabunmr3anyst TOKOB BeIIpsimuTenei /JIex/ 2 I1K-2.1-3 JI1.1J11.2 | https://cdo.rsreu.
J1.7 ru/course/view.p
JI1.9J13.2 hp?id=3447
33 011
1.10 Beimpsimurenu ¢ 6ectpaHchopMaTOpHBIM 2 I1K-2.1-3 JI1.1 https://cdo.rsreu.
Bxoza0M /Jlex/ JI1.2J13.2 ru/course/view.p
33011 hp?id=3447
1.11 KoppekTops! koadduienta mouHocty /JIex/ 2 IK-2.1-3 J1.1 https://cdo.rsreu.
JI1.2J13.9 ru/course/view.p
JI3.16 hp?id=3447
211
1.12 HccnenoBanue BHIIPSIMUTENCH U CIIIaXKHUBAIOIINX 4 IK-2.1-3 J1.1 https://cdo.rsreu.
¢unpTpos /J1ab/ [K-2.2-y JI1.2J13.1 ru/course/view.p
[1K-2.2-B JI3.2 J13.6 hp?id=3447
MK-5.1-y JI3.8 J13.9
[K-5.1-B JI3.17
[IK-5.2-B 23011
1.13 HccnenoBanue cTabUIM3aTOPOB MOCTOSIHHOTO 4 TK-2.1-3 JI1.1 https://cdo.rsreu.
HanpsokeHus /J1a6/ IK-2.2-Y JI1.2J13.2 | ru/course/view.p
I1K-2.2-B J3.47113.6 hp?id=3447
IK-5.1-Y JI3.9 J13.18
MK-5.1-B | JI3.19J13.20
IK-5.2-B J13.21
39210011
1.14 BempsiMutensHble ycTpoiicTsa /Cp/ 12 IK-2.1-3 JI1.1J11.2 | https://cdo.rsreu.
[K-2.1-y JI1.11 ru/course/view.p
[1K-2.1-B JI1.12J13.1 hp?id=3447
[K-2.2-3 JI3.2J13.4
MK-2.2-y JI3.6 JI3.8
IK-2.2-B J3.9
IK-5.1-3 | 513233 54
MK-5.1-Y | 36 37 28 B9
IK-5.1-B 310011
IK-5.2-3
[K-5.2-y
[IK-5.2-B
1.15 Crabunusaropsl /Tema/ 0
1.16 [TapameTpuueckue ctabunuzatopsl /JIex/ 2 IK-2.1-3 JI1.1J11.2 | https://cdo.rsreu.
JI1.9J13.2 ru/course/view.p
24 311 hp?id=3447
1.17 JluHelHbIe cTaOWIN3aTOPBI HATIPSKCHUS U 2 TK-2.1-3 JI1.1 JI1.2 | https://cdo.rsreu.
ToKa /JIex/ JI1.6J13.19 | ru/course/view.p
JI13.20 J13.21 hp?id=3447
311
1.18 Wusepropst /Jlex/ 2 TK-2.1-3 JI1.1 JI1.2 | https://cdo.rsreu.
25011 ru/course/view.p
hp?id=3447
1.19 Ipuamme! geficTBus HHBEPTOPOB /JIek/ 2 I1K-2.1-3 JI1.1JI1.2 | https://cdo.rsreu.
IK-2.2-3 25011 ru/course/view.p
IK-5.1-3 hp?id=3447
1.20 IIpeoGpa3zoBarenu HanpsoxeHus /Jlex/ 2 IK-2.1-3 JI1.1J11.2 | https://cdo.rsreu.
IK-2.2-3 39510311 | ru/course/view.p
MK-5.1-3 hp?id=3447
1.21 HMnysibcHBbIE CTa0MIM3aTOPBI HANpsKeHUst /JIek/ 2 TK-2.1-3 JI1.1 JI1.2 | https://cdo.rsreu.
[1K-2.2-3 39310311 | ru/course/view.p
IK-5.1-3 hp?id=3447




1.22 Uccnenoanmue 4 TIK-2.1-3 JI1.1 https://cdo.rsreu.
MOBBIIIAIOIIETO IpeoOpazoBaTes [K-2.2-y JI1.2J13.2 ru/course/view.p
Hanpspxenus /J1a6/ I1K-2.2-B JI3.3J13.5 hp?id=3447

IK-5.1-Y JI13.7J13.9
IK-5.1-B | JI3.24 J13.25
IK-5.2-Y 59210 311
[1K-5.2-B

1.23 HWccnenoBanue 4 IK-2.1-3 J1.1 https://cdo.rsreu.
MOHIKAIOLIET0 [IpeoOpa3oBaTes [K-2.2-¥ JI1.2J13.2 | ru/course/view.p
Hanpsoxenus /J1a6/ [1K-2.2-B JI3.3J13.5 hp?id=3447

IIK-5.1-Y JI3.7 J13.9
IK-5.1-B | JI3.14J13.22
[1K-5.2-B JI3.26
392100311
1.24 Crabunuzaropsl /Cp/ 12 IK-2.1-3 JI1.1J11.2 | https://cdo.rsreu.
[K-2.1-y JI1.11J13.2 | ru/course/view.p
IK-2.1-B J3.3J13.5 hp?id=3447
IK-2.2-3 J13.7J13.9
IK-2.2-Y [ 343539 310
[1K-2.2-B 211
IK-5.1-3
IIK-5.1-Y
[IK-5.1-B
IK-5.2-3
IK-5.2-Y
I1K-5.2-B
1.25 OnexrpornpeobOpazoBaTesbHble ycTpoiicTBa /Tema/ 0
1.26 TIpeszenranus JITY /UKP/ 0,25 IK-2.1-3 JI1.1 JI1.2 | https://cdo.rsreu.
211 ru/course/view.p
hp?id=3447

1.27 Ioxroroska k 3auéry /Cp/ 27 IK-2.1-3 JI1.1JI1.2 | https://cdo.rsreu.

[K-2.1-y JI1.10 ru/course/view.p
[IK-2.1-B JI1.12J13.1 hp?id=3447
IK-2.2-3 J3.2J13.3
IK-2.2-Y J3.4J13.5
IK-2.2-B JI3.6 J13.7
I1K-5.1-3 JI3.8 J13.9
IK-5.1-Y | 513233 54
IIK-5.1-B | D536 97 38
IK-5.2-3 59210311
IK-5.2-Y 012 313
[IK-5.2-B
1.28 3auér /3auét/ 8,75 TK-2.1-3 JI3.1 JI3.2 | https://cdo.rsreu.

IK-2.1-Y JI3.3J13.4 | ru/course/view.p
I1K-2.1-B J3.5J13.6 hp?id=3447
I1K-2.2-3 JI13.7 J13.8
IK-2.2-Y J13.9J13.11
IK-2.2-B | JI3.14 J13.15
IK-5.1-3 JI13.18 J13.19
MK-5.1-y | J13.20J13.21
IK-5.1-B | J13.22J13.23
IK-5.2-3 JI13.24 J13.25
MK-5.2-Y | J13.26 J13.27
I1K-5.2-B J13.28

3122 33 54

3526 37 58

59210311

312 313

5. OHEHOYHBIE MATEPHAJIBI 11O JTUCITMITJIMHE (MOY JIIO)

O1leHOYHbIE MAaTEePUAITBI IPUBEICHBI B TPIIIOKEHUU K paboUeil mporpaMMe MUCIMIUIMHEI (CM. TOKYMEHT "OIeHOYHbIE MaTepHAIIbI
0 JMCIUILTHHE "DIeKTporipeoOpa3oBaTenbHble ycTpoiicTBa"")




6. YYHEBHO-METOANYECKOE © THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUTIITUHBI (MOJAY JIS)

6.1. Pexomenyemas qutepatypa

6.1.1. OcHoBHas quTepaTypa

Ne ABTOPBI, COCTaBUTENHU 3arnaBue UsnarenscrBo, | Kommuecto/
roj HazBaHue ObC

JI1.1 | Bymyes B. M., DIEKTPOITUTAHUE YCTPOHUCTB U CUCTEM TEIEKOMMYHUKAIMNA Mocksa: 978-5-9912-
Jemunckuii B. A., lNopstaas muans- | 0077-6,
3axapos JI. ®., Tenexom, 2016, | https://e.lanbo
Kosnsies 1O. 1., 384 c. ok.com/book/1
Konkanos M. @. 11028

JI1.2 | buriokos, B. K., HcTOYHMKY BTOPUYHOTO JIEKTPOIUTAHUS | yUEeOHUK Mocksa, 978-5-9729-
Cumaukos, /[. C., Bonorga: 1647-4,
Bab6enko, B. I1. Uudpa- https://www.ip

Umxenepus, rbookshop.ru/
2024, 376 c. 143305.html

JI1.3 | butioxos, B. K., ®uznka U CXeMOTEXHUKA ICTOYHUKOB AJIEKTPOITUTAHUS Mocksa, 978-5-9729-
Cumaukos, /1. C., PaZMOTEXHUYECKUX YCTPOMCTB : YUeOHUK Bounorga: 2033-4,
Bab6enko, B. I1. Wndpa- https://www.ip

Wmxenepus, rbookshop.ru/
2024, 336 c. 144595.html
JI1.4 | CemeHos, b. 1O. CuioBasi 3J€KTPOHUKA: MPOQECCUOHANBHBIC PELICHUS Caparos: 978-5-4488-
[Ipodobpazosan | 0057-3,
ue, 2024, 415 c. | https://www.ip
rbookshop.ru/
145928.html

JI1.5 | Bymyes B.M., DIIEeKTPOITUTaHUE YCTPOUCTB U CHCTEM TEIEKOMMYHHUKAIINH : M.: T'opstaast 978-5-9912-
Hemunckuii B.M., yued. nocobue JIMHUSA - 0077-6, 1
3axapos JI.®., Ko3nses Tenexom, 2016,

10./11., Konkanos M.®. 370c.

JI1.6 | butoxkos, B. K., VICTOYHHKH BTOPUYHOTO AJICKTPOIIUTAHHS : YICOHUK Mockaa, 978-5-9729-
Cumaukos, /I. C., Bounorga: 0471-6,
Bbabenko, B. I1. Wndpa- http://www.ipr

Wmxenepus, bookshop.ru/9
2020, 376 c. 8360.html
JI1.7 | IIerpos K.C. Pagunomarepuansl, palnOKOMIIOHEHTHI M JJIEKTPOHHKA : M.:CII6.:ITurep, | 5-94723-378-
VYueb.mocobue st By30B 2003, 512c. 9,1

JI1.8 | Bepemarun H.M., ITpoMblIIIJICHHAS U CHIIOBast 3JICKTPOHHUKA : METO/. YKa3. K J1a0. Psi3ann, 2021, , 1
Kpyrnos C.A., paboTtam 36¢.
Cepexut A A.,

Kycakun J1.C.,
Aransios K. /1.

JI1.9 | Bepemarun H.M., [TpoMsIIIeHHast ¥ CHIIOBAst DJIEKTPOHMKA : METOJ. YKa3. K J1a0. Psazans, 2021, , 1
Kpyrnos C.A., paboTam 48c.
Cepexun A.A.,

Kycaxun J1.C.,
Aransios K. /1.

JI1.10 | Bepemarua H.M., CuJioBasi 3JIEKTPOHHKA : METO/. YKa3. K J1a0. paboTam Ps3ans, 2021, , 1
Kpyrnos C.A., 48c.
CepexuH A A.,

Kycaxun J1.C.,
AransioB K. /.

JI1.11 | Kypbatos, 1O. JI., BropuuHbie s3HEpropecypesl 1 d3Heprocoeperaronue TeXHONIOTHH Mockaa, 978-5-9729-
Buprokos, A. b., B MIPOMBIIUICHHOCTH : y4eOHOe mocobue Bosoraa: 0796-0,
T'autués, I1. A., Uudpa- https://www.ip
Onemkesuy, T. T. Umxkenepus, rbookshop.ru/

2022, 196 c. 124018.html




JI1.12 | Xononos C.H. Pacuer 271eKTpOHHBIX CXEM : METO[. yKa3. K IIPaKT. paboTam Psazans, 2022, , 1
32c.
6.1.3. MeTroauueckue pa3paboTku

Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Kommuectso/
roj Ha3Banue ObC
JI3.1 | Kunmapucos H.T'., HccnenoBanue BHITIPAMHUTENCH M CIIIAKUBAIOIIUX (QUIBTPOB : Psizans: PUIL] https://elib.rsre
Cyxopyxos B.H. MeTtomudeckue yKa3aHHsI PI'PTVY, 2011, [u.ru/ebs/downl

0ad/1747
JI3.2 | Kprokos A.H. BTropuuHbIe HCTOUHMKH IEKTPOIUTAHUSA: YUeOHOE IIEKTPOHHOE Pszanb: , 2021, | https://elib.rsre
M3JJaHE KOMIUIEKCHOTO pacrpocTpaHeHus : Metoandeckue u.ru/ebs/downl

YKa3aHHs 0ad/2971
JI3.3 | Kprokor A.H. DNEeKTPOTEXHUYECKHE YCTPOMCTBA: Y4eOHOE AIIEKTPOHHOE Psazans: , 2021, | https://elib.rsre
U37aHNe KOMIIEKCHOTO PAacIpoCcTpaHeHus : MeToanueckue u.ru/ebs/downl

YKa3zaHHs 0ad/2972
JI3.4 | Kprokos A.H. DJeKTpOMAaIlIMHHbIE TeHEPATOPhl: Y4eOHOE 3IEKTPOHHOE U3JaHNe Psizanb: , 2021, | https://elib.rsre
KOMIUIEKCHOT'O PaclpocTpaHeHus : MeTOIUUECKUE yKa3aHUs u.ru/ebs/downl

0ad/2973
JI3.5 | Kprokor A.H. VICTOYHUKH 3JICKTPOITUTAHUS: YUeOHOE JICKTPOHHOE U3/JaHNE Pszansb: , 2021, | https://elib.rsre
KOMIUIEKCHOT'O PaclpoCcTpaHEeHUs : MeTOIUUECKUE yKa3aHUs u.ru/ebs/downl

0ad/2974
JI3.6 | Kprokos A.H. PazpaboTka 1 nccnenoBanre MOHWKAIOMETO peodpa3oBaTest Psizanb: , 2022, | https://elib.rsre
HAIpPSHKEHUS: y4eOHOE 3JIEKTPOHHOE U3JaHUE KOMIUIEKCHOTO u.ru/ebs/downl

pacrpocTpaHeHus : MeToin4eckue yKazaHus 0ad/3201
JI3.7 | Kprokor A.H. PazpaboTka u nccieoBanme MoBBIIAIONIET0 Ipeodpa3zoBarTes Psizanb: , 2022, | https://elib.rsre
HaIpSHKEHUS: y4eOHOe 3IIEKTPOHHOE U3JaHUe KOMIUICKCHOTO u.ru/ebs/downl

pacnpocTpaHeHus : MeToaudecKue yKazaHus 0ad/3202
JI3.8 | Kprokor A.H. KoppekTops! K03 uIreHTa MOITHOCTH: YI4eOHOE IIEKTPOHHOE Psizanb: , 2023, | https://elib.rsre
U3laHle KOMILJIEKCHOTO PAacIpoCTpaHeHus : MeToauueckue u.ru/ebs/downl

yKa3aHus 0ad/3579
JI3.9 | Kprokor A.H. HccnenoBanue BITIPAMHUTENCH M CIIIAKUBAIOIIUX (HIBTPOB: Pszans: , 2023, | https://elib.rsre
y4eOHOE NIEKTPOHHOE H3JaHIe KOMILIEKCHOTO u.ru/ebs/downl

pacrpocTpaneHus : MeTonn4eckue yKa3zaHus oad/3582
JI3.10 | Kproxor A.H. HccnenoBanue crabuimnzaropa MOCTOSHHOTO HAMIPSKCHUS. Pszans: , 2023, | https://elib.rsre
Hcnonuenue 2: yueOHOE 3JIEKTPOHHOE HU3aHUE KOMILICKCHOTO u.ru/ebs/downl

pacnpocTpaHeHus : MeToaudeckue yKazaHus 0ad/3703
JI3.11 | KproxoB A.H. HccnenoBanue crabunnzaTopa HOCTOSIHHOTO HANIPSDKEHUSL. Pszanb: , 2023, | https://elib.rsre
Hcnonnenue 3: yueOHOE JIEKTPOHHOE U31aHHE KOMILIEKCHOTO u.ru/ebs/downl

pacrpocTpaHeHus : MeToIn4ecKue yKa3aHus 0ad/3704
JI3.12 | Kunapucos H.T'., OnexTporpeoOpa3oBaTenbHble ycTpoiicTBa : MeToandeckue Psazanp: PUL] https://elib.rsre
Kpecros ILA., YKa3aHHs PI'PTY, 2016, u.ru/ebs/downl

Cyxopykos B.H. 0ad/2238
JI3.13 | KprokoB A.H. HUccnenoBanue cradnnn3aTopa MOCTOSIHHOTO HAIIPSDKSHUSL. Psizanb: , 2023, | https://elib.rsre
Hcnonnenue 4: yueOHOE 3JIEKTPOHHOE U3/1aHUE KOMILIEKCHOTO u.ru/ebs/downl

pacrpocTpaHeHus : MeToin4eckue yKa3zaHus 0ad/3705
JI3.14 | KproxoB A.H. HUccnenoBanue crabunnzaropa MOCTOSHHOTO HAIIPSDKSHUSL. Psizanb: , 2023, | https://elib.rsre
Hcnonnenue 1: yaeOHOE JIEKTPOHHOE M3IaHHE KOMIUIEKCHOTO u.ru/ebs/downl

pacnpocTpaHeHus : MeToaudeckue yKazaHus 0ad/3786
JI3.15 | Kprokor A.H. HccnenoBanre MOHMKAOLIETO MPeoOpa3oBaTessl HalpPsHKSHUsI. Pszans: , 2023, | https://elib.rsre
Hcnonuenue 4: y4eOHOE 3JEKTPOHHOE M3IaHHE KOMIIEKCHOTO u.ru/ebs/downl

pacnpocTpaHeHus : MeToaudeckue yKazaHus 0ad/3787
JI3.16 | Kproxor A.H. HccnenoBanre MOBBIIIAIONIETO PE0Opa30BaTEIIs HAMPSKCHHUS. Pszanb: , 2023, | https://elib.rsre
Hcnonuenue 1: yueOHOE 3JIEKTPOHHOE H31aHUE KOMILICKCHOTO u.ru/ebs/downl

pacnpocTpaHeHus : MeToaudeckue yKazaHus 0ad/3788
JI3.17 | KproxoB A.H. HccnenoBanue NOBBIMIAIONIETO IPe0Opa3oBaTeNs HAPSHKSHUSL. Pszanb: , 2023, | https://elib.rsre
Hcnonnenue 2: yaeOHOE JIEKTPOHHOE M3IaHHE KOMIUIEKCHOTO u.ru/ebs/downl

pacripocTpanenus : Metonuueckue yKa3zaHus 0ad/3789
JI3.18 | Kprokor A.H. HccnenoBanue MOBBIIAIONIETO Pe0Opa30BaTes HANPSKECHHS. Pszans: , 2023, | https://elib.rsre
Hcnonuenue 4: yueOHOE 3JEKTPOHHOE H31aHUE KOMILICKCHOTO u.ru/ebs/downl

pacnpocTpaHeHus : MeToqudeckue yka3aHus 0ad/3790




JI3.19 | Kprokor A.H. HccnenoBanne moHmWKAOMEro mpeoOpa3oBaTess HalpsHKSHUs. Pszans: , 2023, | https://elib.rsre
Hcnonuenue 1: yueOHOE 3JIEKTPOHHOE H3aHUE KOMILICKCHOTO u.ru/ebs/downl
pacmpocTpaHeHus : MeToandeckne yKa3aHust 0ad/3828

JI3.20 | Kproxos A.H. DJeKTPOMarHUTHbIE KOMIOHEHTBI: y4eOHOE IIEKTPOHHOE Ps3ans: , 2023, | https://elib.rsre
U37laHle KOMILJIEKCHOTO PAacIpoCTpaHeHus : MeToaudeckue u.ru/ebs/downl
YKa3aHHs 0ad/3829

JI3.21 | Kprokos A.H. AxtuBHBIe KOMIIOHEHTHI DI1Y: yueOHOE 311eKTpOHHOE U3/IaHKe Ps3zanb: , 2023, | https://elib.rsre
KOMIUIEKCHOT'O PaclpocTpaHeHus : MeTOIUUECKUE yKa3aHUs u.ru/ebs/downl

0ad/3830

J13.22 | Kpecros ILA. Uccnenosanme kousepropa BUDII : Meronndeckue ykazanus Psi3ann: PULL https://

PIPTVY, 2011, elib.rsreu.ru/
ebs/
download/
2290

JI3.23 | KpecroB IL.A., [TonmyrpoBOJHUKOBBIE CTAOMIM3ATOPHI HOCTOSHHOTO Psazans, 1999, ,1

@ponkun B.JI. HanpspkeHus : MeTo.ykas.k 1a0.paboTam 28c.

J13.24 | Kpectos IL.A. HccnenoBanue koHBepTopa : Mero.ykas.k nad.padore N5 Psi3ans, 2001, ,1

16c¢.

JI3.25 | Kpecros IL.A. BrImpsimuTeny BTOpHYHBIX HICTOYHUKOB JIEKTPONUTAHUS : Psazans, 2007, , 1
VYueb.nmocobue 40c.

J13.26 | Kpecros ILA. HUccnenoranne kousepropa BUDII : meron. ykas. k nab. pabore Psi3ans, 2011, ,1

16c¢.

JI3.27 | Kunapucos H.I'., HccnenoBanue BBIIPAMUTENEH U CIIIAXKUBAOMIUX (DUIBTPOB : Psizansb, 2011, , 1

CyxopykoB B.H. METO/I. YKa3. K J1ab. paboram Nel,2 32c.
J13.28 | Kumapucos H.T'., DrexTpornpeodpa3oBaTebHbIC YCTPOMCTBA : METOA. YKa3. K J1a0. Psi3ans, 2016, ,1
Kpecros IL.A., pabotam 56c.
Cyxopykos B.H.
6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"
D1 | E. 3Bonapes MnremnekryansHbie kioun International Rectifier [DnexTponnsiii pecype] https://www.compel.ru/lib/ne/2008/11/4-
intellektualnyie-klyuchi-international-rectifier
32 | Discretes, power modules and even stack solutions in different voltage- and current classes. [3nekTpoHHBIH pecypc]
https://www.infineon.com/cms/en/product/power/igbt/
33 | BompsMutens [DnekTponHsli pecype] https://ru.wikipedia.org/wiki/Bempsmurens
D4 | deppope3oHaHCHBIE CTAOMIH3aTOPBI HAPSHKEHHS - MPUHIUIT PaOO0ThI [ DJIEKTPOHHBIN pecypc
Jhttp://electricalschool.info/spravochnik/eltehustr/1018-ferrorezonansnye-stabilizatory.html
D5 | UAT-1000-2 ABTOHOMHEII TPaH3UCTOPHBIN HHBEPTOP [DIEKTPOHHBINA pecypc]
https://intercom-nn.ru/catalog/snyatoe_s_proizvodstva_i bu/IAT-1000-2_B-U/
D6 | Kak ycTpoeHsI reHepaTophl MOCTOSHHOTO U IEPEMEHHOTO0 TOKA. [ DJIeKTPOHHBIN pecypc|
http://electricalschool.info/spravochnik/maschiny/1706-kak-ustroeny-generatory-postojannogo-i.html
37 | T'enepatop mepeMEeHHOTO TOKA: YCTPOHCTBO, IPUHIIUI pAOOTHI, TEXHHUCCKHE XapaKTEPUCTHKH U 7 BUIOB MPUOOPOB.
https://motorsguide.ru/gadgets/generator-peremennogo-toka
98 | 8 Knaccugukanus 2JIeKTpUYecKUX anmnaparoB [ JJIeKTpoHHbIH pecypc]
http://electricalschool.info/spravochnik/apparaty/146-klassifikacija-jelektricheskikh.html
39 | Cucrema b6ecniepeOoifHOTO AIIeKTPOCHAOKEHHS [ DIIEKTPOHHBIN pecypc]
https://studbooks.net/2011479/matematika himiya fizika/sistema bespereboynogo elektrosnabzheniya
910 | Ucrounuk OecniepeOOWHOTO AIIEKTPONUTaHUs [ DIEKTPOHHBIN pecypc|
https://ru.wikipedia.org/wiki/Mcrounuk Oecriepe0OHOTO AIICKTPONUTAHUS
D11 | Kprokor A.H. Dnekrponpeodpa3zoBarenbHbie YCTPOUCTBA [ DNEKTPOHHBIH pecypc]
https://cdo.rsreu.ru/course/view.php?id=3447
912 | IPR SMART DnekrponHas 6ubnunoreka [DnekTponHsiid pecype]| https://www.iprbookshop.ru/
913 | AucranumonHoe oo0yuenue PIPTY [DnexkrponHslii pecypc] https://cdo.rsreu.ru/
6.3 IlepeyeHs MporpaMMHOro odecrevyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JTNLEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOI0 obecriedeHusl, B TOM YHucje
0Te4eCTBEHHOT0 MPOM3BOACTBA
HaumenoBanue Onucanue
LibreOffice Cso6oxnoe 1O
OpenOffice Ceoboanoe T1O
Firefox Csob6oxnoe 10




Pactposblii rpaduueckuii peqakrop GIMP Csob6oanoe ITO
OmneparronHas cucrema Ubuntu Linux CsobGoanoe 1O
doPDF CsobGoxnoe 10
Mozilla CB00OJIHO paCHpOCTpaHAEMOE MPOrPaMMHOE 00ECIICUCHHE IO THIICH3UIMHU
GIMP Cso6opnoe I[10
OnepanuonHas cuctema Ubuntu Csob6oanoe 110
Micro-Cap 8 Csob6oznoe 110
VLC Csob6oanoe I1O

6.3.2 IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOYJIS)

408 nabGoparopHbIii Kopiryc. yuyeOHast 1a0opaTopus, OCHAIEHHAs J1a00PAaTOPHBIM 000pYJOBaHHEM, JUIS TPOBEICHHS
nabopatopHbIX paboT Y4eOHO-1abopaTOpHBIE CTEH/BI IO AJICKTPOIUTAHHIO;

bnoku nuranus b5-7 — 4 mr, B5-8 — 2 1T,

1 Mynstumerpst M-830B — 4 mr, M-838 — 10 mT;

Bonpt™merp B7-27 — 3 mwT;

Ocummtorpagpet AKUTT-4122/2V — 4 wr, C1-65—4 wr

K P5B - 4 mt

413 naGopaTopHBbIii KOPITyC. TOMEIIEHHE JJIsl CAMOCTOSTENIbHOM paboThl 00yYaroIUXCs, JEKIIMOHHAS ayAUTOPHS
CriennanusupoBanHas Mebenb (70 mocaiouHbIX MECT), MATHUTHO-MapKepHasi 10CKa, DKpaH.

) Mynbsrumenuniinbiii mpoextop (NEC)

IIK: Intel Core 2 duo /2Gb — 1 T

Bo3MokHOCTH MOKIIFOUEHHS K ceTH VIHTepHET u o0ecrieueHreM 10CTyIa B 3JEKTPOHHYIO HH()OpMaIIMOHHO-
obpazoBaresbhyto cpeny PITPTY

8. METOAUYECKHUE MATEPHUAJIbI IO JUCHUILIJIMHE (MOAYJIIO)

Meroaudeckue MaTepraibl PUBEICHBI B MPUIOKEHUH K pabodeil mporpaMMe AUCHUILTHHBL (CM. TOKyMEHT "MeToaudecKkue
MaTepHaJbl 10 TUCHUIUIMHE "DIIeKTpornpeodpa3oBatelibHble ycTporcTa"")

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW MOAMMCHIO

noanncAHo ®rs0y BO "PrPTY", PIPTY, NapwwuH Opuit Hukonaesny, 02.07.25 11:18 (MSK) Mpocras noanuce
3ABEAYOLLMM 3aBeaytowmii kadeapori PTY

KA®EPbI

NoANUCAHO ®reoy BO "PrPTY", PIPTY, NapwwuH tOpuit Hukonaesny, 02.07.25 11:19 (MSK) Mpocrtas noanuck
3ABEAYIOLLMM 3aBeaytowmin kadeapoii PTY

BbIMYCKAIOLLIEV

KA®E/PbI

Onepatop 340 000 "Komnahus "TeHzop" ——




