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Jlexum 32 32 32 32
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Hag KoHTaKTHas 0,25 10,25 10,25 0,25
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Wroro ayn. 48,25 148,25 148,25 148,25
KoHTakTHas paborta 48,25 148,25 148,25 148,25
Cam. pabora 51 51 51 51
Uacbl Ha KOHTPOJIb 8,75 18,75 18,75 18,75
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MwunobpHayku Poccun ot 19.09.2017 1. Ne 930)

COoCTaB/IeHa Ha OCHOBAHUM y4eOHOTO TIJIaHa:
11.03.02 VTHpOKOMMYHHKAL[MOHHBIE TeXHOJIOTHU U CUCTEMBI CBSI3U

YTBEP)KJeHHOr0 Y4éHbIM coBeTOM By3a 0T 28.04.2023 npotokos Ne 11.

Pabouast mporpamMma ofobpeHa Ha 3ace/JaH|Y Kadepbl

PapuoTexHHUECKHX YCTPOICTB

IMporokos ot 28.05.2023 r. Ne 10
Cpoxk felicTBust nporpammsl: 2023-2024 yu.r.
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BusupoBanue PII/] aist MCTIO/THEHHSI B 0UepeJHOM y4eOHOM rofy

Pabouast mporpaMma nepecMoTpeHa, 00CysKieHa U 0jobpeHa J/ist
ncnoaHenns B 2024-2025 yuebHOM roAy Ha 3acefaHuy Kadeapbl
PagnoTeXHUUYECKHX YCTPOICTB

[Ipotokon ot __ 2024r1. Ne

3agB. Kadepoit

Busupopanue PII/] s MCIIO/THEHHS B 0U€epeJHOM y4eOHOM rogy

Pabouast porpamma nepecMoTpeHa, 00CysKieHa 1 ojobpeHa J/ist
vcroHeHust B 2025-2026 yueOHOM oy Ha 3ace/laHAU Kadbeapsl
PajoTeXHNYEeCKHX YCTPOCTB

[Ipotokon ot __ 20251, No

3agB. Kadepoit

Busupoanue PII/] s MCIIO/THEHHS B 0U€epeJHOM yU4eOHOM rofy
Pabouast porpamma repecMoTpeHa, 00CysKieHa 1 0jobpeHa Jyist
ucronHenus B 2026-2027 yue6HOM roay Ha 3aceaHUH Kadeapbl

PapuoTexHHUECKHX YCTPOIICTB

IIpotokom ot __ 2026T. No

3agB. Kadepoit

Busupoauue PII/] /s MCrio/THEeHHS B 0UepeJHOM yueGHOM roy

Pabouast mporpaMma nepecMoTpeHa, 00CyskeHa 1 0j00peHa J/ist
ucrosHeHus B 2027-2028 yue6HOM rojv Ha 3acelaHiH Kadeapsl

PajnoTeXHNYECKHX YCTPOHCTB

[Iporokon oT __ 2027 r. Ne

3agB. Kadepoit




1. LIEJI1 OCBOEHMS JUCIUILIAHBI (MOZY JIsT)

1.1

Llesibi0 OCBOEHMSI UCLIUIIMHEI sIBJIsieTCst ()OPMUPOBaHKe 3HaHUK U YMeHUH 110 06ecrieueHnIo 3/1eKTPOITUTaH!sl YCTPOICTB 1
CHUCTEeM TeTeKOMMYHHKAL[HH, CTOCOOHOCTY TIPUMEHSITh COBPEMEHHbIE TeOPETUUeCKHe W SKCIIepUMEHTa/TbHbIe METOZbI
WCCJIe/I0OBAHMS C Le/IbI0 CO3/JaHKS HOBBIX MePCHeKTUBHBIX CPEeJCTB TeleKOMMYHHKALMM, MCI10/Ib30BaHMS U BHE/IDEHUS
pe3y/IbTaTOB UCC/IeJ0BaHUI

2. MECTO JUCIIMIUIVHBI (MO/1YJisl) B CTPYKTYPE OBPA3OBATE/ILHOM ITPOT PAMMBI

Lukn (pa3gen) OIT: |Bl.B

2.1

TpeGoBaHus K npeBapUTe/IHLHOM MMO/rOTOBKE 00yUar0Omierocs:

211

COBPEMEHHLIE MeTO/bl KOAWPOBAHUA YU MOAYIALIUA

2.1.2

Indposast 06paboTka CHrHA/NOB

2.1.3

Indposast 06paboTka CHrHANOB

214

BHQKTPOMEIFHI/ITHI:IE 110J11 11 BOJIHBI

2.1.5

BHQKTPOMEIFHI/ITHI:IE 110J11 11 BOJIHBI

2.1.6

BrruucnuTenbHasi TeXHUKA U I/IHCl)OpMaL[I/IOHHLIe TeXHOJIOT'UH

2.1.7

BrruucnuTenbHasi TeXHUKA U I/IHCl)OpMaL[I/IOHHLIe TeXHOJIOTUH

2.2

JucuumIMHb1 (MO/y/IH) U IPAKTHKH, AJIsI KOTOPHIX OCBOEHHE JAaHHOH AMCLMIVIMHBI (MOAY/If) He00X0JUMO KaK
npejecTByOLIee:

221

3amumra nagopmaruu B MTKC

222

MeTozpl 06pabOTKY peueBbiX U BUAEOCUTHAIOB B MH(OTEIEKOMMYHUKALMOHHBIX CHCTEMAaXx

2.2.3

MogenupoBanue TKC B cpezie Simulink

224

Hay‘—IHO-I/ICCJ'IE,Z[OBaTGJH;CKaH MpaKTHUKa

2.2.5

Hay‘—IHO-I/ICCJ'IE,Z[OBaTGJIbCKaH pa60Ta

2.2.6

OcHOBBI TeoprH OCTIPOBOJHON PaJOCBSI3U

22.7

ITpubopsl CBY 1 oNTHUECKOTO Auara3oHa

2.2.8

Lludposast 06paboTKa CHrHAJIOB 1 CUTHa/IBHEBIE Mporieccopbl B CIIP

2.2.9

BrInosiHeHYe U 3allyiTa BTy CKHOW KBaTM(UKALMOHHOH paboTh

2.2.10

BrInosiHeHYe U 3allyTa BBITYCKHOM KBaTM(UKAMOHHOM paboThI

2211

Hogele nndopmariuonHble TexHonoruu B MTKC

2.2.12

OxkoHeunble yctpoiictBa MTKC

2213

Hpe,[[,ELI/IH]IOMHaH TMpaKTHUKa

2.2.14

Hpe,q,qI/IH]IOMHaH TIpAKTHUKa

2.2.15

[peaumnIOMHBINA KypC

2.2.16

YUP

3. KOMIIETEHIII OBYYAIOIIIETI'OCH, ®OPMUPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCITUIVIMHBI (MO4Y JIsT)

IIK-1: Crioco6eH MoAepHH3MPOBATh CTAHIIMOHHOE 000PY/i0BaHNe U YNPAB/IATH CTAHIIHOHHBIM 000py/A0BaHHEM

IIK-1.2. BpiOMpaeT M ycTaHaB/IMBAeT HOBOE CTAHLHOHHOE 000pY/i0BaHKe U ero 371eMeHThI, B TOM uHnc/Ie ycrporictB CBY u aHTeHHO-

(uaepHbIX ycTpoiicTB

3HaTh

- TIPUHLIMIIBI [IeWCTBUSL YCTPOMCTB 3/71eKTPONUTaHUS

Ymetb

- IDUMEHATH COBPEMEHHBIE TEOPETUYEeCKHe 1 SKCIIEPUMEHTA/IbHbIe METOAbl UCC/IeJOBAaHUA

Bnapetb

- MeToZiamMu BbIOOpa CrocobOB ¥ CpeliCTB M3MepeH!st

B pe3ysibTaTe 0CBOEHHS JUCHUILITHHBI (MOAY/Is1) 00yUarOLHICS J0/DKEeH

3.1|3narh:
3.1.1|- NpUHLMINBI JeICTBUS YCTPOWCTB 3/1eKTPONUTaHMS;
3.1.2|- MeTO/bl UCCTIe[JOBaHUS YCTPOMCTB 3/1eKTPONUTAHNUS;
3.2|YMmetn:
3.2.1|- NpUMeHsTb COBpEMeHHbIe TeOpeTHYeCKre U SKCIiepUMeHTa/IbHble MeTO/bl UCC/le/loBaHuUs;
3.2.2|- onpeieniATh O’KUZaeMble pe3y/IbTaThl PelleHNs BblZle/IeHHbIX 3a/ay;
3.3|Bnaperh:
3.3.1]- BeIOOpa criocoboB U CpPefICTB M3MepeHH;




3.3.2|— TIPOBe/IeHUsI SKCTIepUMeHTaTbHBIX UCCIe/JOBaHUM;

4. CTPYKTYPA U COJEPXAHUE MUCIHUII/IMHBI (MOY JIf)

Kop HanmenoBaHue pasaenoB u TeM /Buf 3aHATUA/ | Cemectp / | YUacoB | Komneren- | JIureparypa
|_3aHATHA Kvic MM
Pa3pen 1. DnekTponuTaHue YCTPOMCTB U CHCTEM
TeJIeEKOMMYHUKAaLUH
1.1 BrinpsimurenibHble ycTpotictea /Tema/ 6 0
1.2 Vcrounuku snekrponutanvs /Jlek/ 6 2 MK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
o211 ru/course/view.p
hp?id=3447
1.3 OneKTpomMexaHUuecKue reHepaTops! /JIek/ 6 2 IMK-1.2-3 JI1.1J11.2 | https://cdo.rsreu.
26 37 211 | ru/course/view.p
hp?id=3447
14 OnekTpoTexHUUeCKUe yCcTpoucTBa /Jlex/ 6 2 IMK-1.2-3 | JI1.1 JI11.2J13.4 | https://cdo.rsreu.
28 011 ru/course/view.p
hp?id=3447
1.5 BropuuHble NCTOYHUKY 3J1eKTponuTaHus /J1ex/ 6 2 IMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
33 28 210 | ru/course/view.p
211 hp?id=3447
1.6 O/eKTPOMarHUTHbIE KOMIIOHEHTHI /JIeK/ 6 2 IMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
24 3211 ru/course/view.p
hp?id=3447
1.7 AKTHBHBIE KOMITOHEHTHI /JIek/ 6 2 IMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
211 ru/course/view.p
hp?id=3447
1.8 Heynpasnsiemble BeinpssMuTey /JIek/ 6 2 MMK-1.2-3 | JI1.1 JI1.2J13.4 | https://cdo.rsreu.
2338 D11 | ru/course/view.p
hp?id=3447
1.9 Crabum3aiys TOKOB BeIpsiMUTesel /JTek/ 6 2 MMK-1.2-3 | J11.1 J11.2J13.4 | https://cdo.rsreu.
233011 ru/course/view.p
hp?id=3447
1.10 Boimpsimuresnu ¢ 6ecTpaHchopMaTOPHBIM BXOIOM 6 2 MMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
/T1ex/ 233011 ru/course/view.p
hp?id=3447
1.11 KoppekTtops! kK03 duipieHTa MolHoCTH /JIek/ 6 2 MMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
211 ru/course/view.p
hp?id=3447
1.12 HccnenoBaHue BeIIpsIMUTE e U CT/I&KABAOLMX 6 4 MK-1.2-y |JI1.1 JI1.2/713.1 | https://cdo.rsreu.
¢bunbTpoB /J1ad/ [MK-1.2-B  |J13.2 J13.3 J13.4| ru/course/view.p
23511 hp?id=3447
1.13 VccnepoBaHre CTabHIN3aTOPOB MMOCTOSTHHOTO 6 4 MMK-1.2-y | JI1.1 J11.2J13.1 | https://cdo.rsreu.
HarpsbkeHus /J1a6/ [MK-1.2-B  |J13.2 J13.3 JI3.4| ru/course/view.p
33311 hp?id=3447
1.14 BrinpsimurensHbie ycrpoiicta /Cp/ 6 12 IMK-1.2-3 | JI1.1 J11.2J13.1 | https://cdo.rsreu.
MK-1.2-y |J13.2 JI3.3 JI3.4| ru/course/view.p
[IK-1.2-B | 33 54 36 37 hp?id=3447
28 39 011
1.15 Crabumsaropsl /Tema/ 6 0
1.16 TTapameTprueckue cTabumsaTopsl /J1ek/ 6 2 MMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
24 38 D11 | ru/course/view.p
hp?id=3447
1.17 JIuHelHble cTaOMIM3aTOPHI HANIPSDKEHUS U TOKa /JIek/ 6 2 MK-1.2-3 | JI1.1 JI1.2J13.4 | https://cdo.rsreu.
28 211 ru/course/view.p

hp?id=3447




1.18 VHBepTopsb! /J1ek/ 6 2 IMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
3539 210 | ru/course/view.p
211 hp?id=3447
1.19 IpunHLuME] AelicTBUS MHBEPTOPOB /JIek/ 6 2 MMK-1.2-3 |JI1.1 JI1.2J13.4 | https://cdo.rsreu.
3539 210 | ru/course/view.p
211 hp?id=3447
1.20 IIpeoOpa3oBareny HarpsKeHus /J1ek/ 6 2 MMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
3539 210 | ru/course/view.p
211 hp?id=3447
1.21 VMnyibCHBIe CTaOUIM3aTOPhI HAaIpsoKeHst /J1ex/ 6 2 MK-1.2-3 |JI1.1 JI1.2J13.4 | https://cdo.rsreu.
22 35 39 310 | ru/course/view.p
211 hp?id=3447
1.22 VccnenoBaHye UMITY/IbCHOTO cTabum3aropa /J1ad/ 6 4 MMK-1.2-y | JI1.1 J11.2J13.2 | https://cdo.rsreu.
TIK-1.2-B J13.4 ru/course/view.p
211 hp?id=3447
1.23 UccnenoBanve rpeobpa3oBaresist HanpspkeHwst /J1a6/ 6 4 MK-1.2-y |JI1.1 J11.2J13.2 | https://cdo.rsreu.
IK-1.2-B J13.4 ru/course/view.p
J11 hp?id=3447
1.24 Crabummsaropst /Cp/ 6 12 MMK-1.2-3 |JI1.1 J11.2J13.1 | https://cdo.rsreu.
MK-1.2-y |J13.2 JI3.3 JI3.4| ru/course/view.p
I1K-1.2-B 211 hp?id=3447
1.25 OnekTpornpeobpa3oBaresibHbIe YCTpPOicTBa /Tema/ 6 0
1.26 IIpesenranusa SI1Y /KP/ 6 0,25 IMK-1.2-3 | JI1.1 J11.2J13.4 | https://cdo.rsreu.
[K-1.2-y 211 ru/course/view.p
IK-1.2-B hp?id=3447
1.27 ITogroroBka k 3auéty /Cp/ 6 27 IMK-1.2-3 | JI1.1 J11.2J13.1 | https://cdo.rsreu.
MK-1.2-y |J13.2 JI3.3 JI3.4| ru/course/view.p
IK-1.2-B | 312233 24 hp?id=3447
3536 37 58
39 310 311
1.28 3auéT /3auét/ 6 8,75 MMK-1.2-3 |JI1.1 JI1.2J13.1 | https://cdo.rsreu.
MK-1.2-y |J13.2 JI3.3 JI3.4| ru/course/view.p
[IK-1.2-B | 5132233 24 hp?id=3447
3536 27 58
39 310 311

5. OHEHOYHBIE MATEPUAJIBI I10 JUCITUIIVIMHE (MO/JYJIFO)

Bomnpocsl Kk 3auéty

1. TToHsiTHsI 06 3HEPrOCUCTEMAX M 3JEKTPUUIECKUX CETSIX

2. TpaHchopMaTopHbIe MOACTAaHLIMK. ABTOMaTUUECKOE Pe3epBUPOBAHUE
3. 3a3emsieHre 060PYA0BaHUs 3JIEKTPOYCTAHOBKU U Mephl 3aLL{UThI
4. ABTOHOMHBIE HCTOYHHUKY 3/1€KTPOCHA0KeHHs

5. VICTOYHUKM BTOPUYHOTO 3/1eKTPOITUTaHUS

6 Dnektpuueckue nokasatenu VBOIII

7 TpaHcdopmaropsl u gpocceu BUDIT

8 3aKOHbI 3/1eKTPOMarHUTHOM MHAYKLUU

9 IpuHuwmn geticTBus TpaHcopmaTopa

10 Cxema 3amelrieHus: TpaHcopmMaropa

11 Ipoccen ¥ MarHUTHbIE YCUTUTENN

12 TToTepu B TpaHchopMaToOpax U poCcesisix

13 TIpuHIMIIBI AeHCTBUS AUOAHBIX KTHOUeit




14 TIpUHIUIIBI AEeHCTBUS K/THOUel Ha OUTIOSPHBIX TPaH3UCTOPaxX

15 Kimtouu Ha no/eBbIX TPaH3UCTOPax U MX XapaKTepHUCTUKU

16 KoMbMHMpPOBaHHEIE TPAH3UCTOPHBIE KITIOUN U X 0COOEHHOCTH

17. Bompsimurenu. Knaccrdukarysi, 0CHOBHbIE TTapaMeTphl.

18. TIpuHUMN AefCTBYUS OJHOMO/LYIEPUOJHOTO BEINIPSIMUTEIS

19. TIpuHLMI 1eMCTBUS [BYXTIOMYTIEPUOLHOTO BBITIPSIMUATEIS.

20. OgHoda3Hast MOCTOBasi CXeMa BBITIPSIMJIEHHST

21. BeinpsimuTeny TpexdasHoi ceTu

22 CxeMbl yIipaB/isieMbIX BbIIPSIMUTE N U MPUHLMIIBI UX JeHCTBUS

23 IlpyHLMN JeMCTBUSA [[BYXIIO/IYTIePUO/IHOTO BBINPSAMUTEIS C aKTUBHO-UHAYKTUBHOM Harpy3koi
24 TIpuHLUN AeliCTBUS ABYXIIO/IYIIePUOAHOIO BIIIPSMUTE/ISI C aKTUBHO-eMKOCTHOM HarpysKou
25. YMHOXXWTE/N HamnpsDKeHWs1 U MIPUHLIUIIBL UX efCTBUs

26 CriiakuBatoliye (GUIbTPhI BBIIPSMUTEIEN U X OCHOBHBIE I1apaMeTphl.

27 AKTUBHBIE CTIKUBaOLe (PUIbTPEI

28. CTabunm3aTopbl HAMpsDKEeHKs (TOKA) U UX XapaKTepPUCTUKH

29. TIpUHIWIIB JefiCTBYS MTapaMeTPHUeCKUX CTabHIM3aTOPOB MOCTOSHHOTO HaPsDKEeHVsI.

30. [IpUHLMIIbI AeHCTBYS ITApaMeTPUUYeCKUX CTabU/IM3aTOPOB NIEPEMEHHOT0 HATPSKEHHsT

31. KomMreHcaloHHble CTabHIM3aTOPhI OCTOSTHHOTO TOKA C HEMPepLIBHBIM PEryIUpOBaHHEM.
32. CTabunm3aTop MmocaeA0BaTe/IbHOTO TUTIA.

33. TemniepaTypHast KOMIIeHCaLst

34. ToBbIIeHre CTaOUIEHOCTH BBIXOJHOTO HalIPsDKEeHNST

35. Ctabunu3aTop mapaienbHOro THIa

36. VHTerpasnbHble CTabMIM3aTOPhI HANPSDKEHVsI

37. 3amura crabumsaTopa OT Ieperpy3Ku

38. YBe/MueHre MOIIHOCTH CTabumM3aTropa

39. Knaccudukauysi ¥ MpUHLUI AeHACTBYUS MHBEPTOPOB

40. OcoberHOoCTH pabOTHI MOAYJIS TIEPEKJTFOUEHHST

41. TuroBble cxeMbl 0AHO(A3HBIX UHBEPTOPOB HAMPSDKEHHS

42. CriekTpa/ibHbI{ aHa/IU3 BbIXO/HOT'O HalpshKeHUsi ”HBEPTOPOB

43. VIHBepTOpbI HaNpsDKeHUs CO CTyNeH4aTol (hOpMOM KPUBOM BBIXOJAHOIO HaMPSDKEHUST

44. VIHBepTOPbI C CUHYCOUATbHON (OPMOI BEIXOAHOI'O HaNpPsDKeHUsI

45. VIHBepTOPbI HAMpPSKEHHsI C CAMOBO30Y KAEHUEM

46. VIHBepTOPBI C BHEIIIHUM BO30Y)XIeHHEM

47. Ha3zHaueHue U KinaccuduKaLys npeobpasoBaTtesiell HanpshKeHus!, GYHKIMOHAIbHBIE CXEMBI.
48. OgHOTaKTHBIE ITpeobpa3oBaTesy C IPSIMBIM BK/IIOUEHHEM AH0za

49. OpHOTaKTHBIE TIpeobpa3oBaTesy ¢ 00paTHLIM BKIIOUEHUEM AUO0a

50. /IByXTaKTHbIE CXeMbI Tpeobpa3oBaTesiell HanpsKeHuUst

51. VImMmynbscHBIe CTabM/IM3aTOPHI OCTOSTHHOTO HANPsDKEeHWs] U TIPUHLAIBI UX JIeHCTBUS.

52 OCHOBHBIE CXeMbl MMITY/IbCHBIX CTaOW/IM3aTOPOB U UX BO3MOXKHOCTH

53 TIpyHLMIT JeHCTBYSI MMITY/IbCHOT'O CTabMIH3aTopa C MOHIKEeHHeM HallpsDKeHUsT

54 TIpHHIAI AACTBUST UMITY/IbCHOTO CTabM/IHM3aToOpa C MOBLIIIEHHEM HalpsDKeHUsT

55 TIpUHLMIT JeHCTBYS UMITY/IbCHOTO CTabM/IN3aTopa C MHBEPTUPOBaHHEM HaIpPsDKeHUs

56 TIpuHLMI JeHCTBYS MMITY/IbCHOTO cTabmmsaropa ¢ [IIMM

57 VIMIyibCHBIe CTabWIM3aToOph! MMOCTOSTHHOTO HanpsbkeHust ¢ UMM U pesieliHblie

58 CTpyKTypHBIe CXeMbI BEIIPSIMUTEJTBHBIX YCTPOHCTB ¢ 6ecTpaHC(hOpMaTOpHBIM BXO/I0M

59 Bxo/jHOI OMeX0noAaB/IsSoIUKA GUILTP

60 CeTeB0ii BLITIPSIMUTE/b ¥ BXOZAHOM CT/IAXKUBAKOLUKN (QUIBTD

61 Koppekrys Ko3¢dureHTa MOIITHOCTH B BHINPSIMUTEIBHBIX YCTPOHCTBAX ¢ HecTpaHC(hOPMaTOPHBIM BXOZIOM
62 Perynunpyembiii mpeoOpa3oBaTe/ib HaNpsHKeHUs

63 DYHKIMOHANBHBIE CXEMBI BBIIPSIMUTE/IBHBIX YCTPOICTB € 6ecTpaHC(OPMAaTOPHBIM BXOJJOM
64 TIpyuHLUIBI AelCTBUS TeHepaToOpOB 3/1eKTPO3HePrun

65 KOHCTpyKIj1s reHepaToOpOB ITOCTOSIHHOIO TOKa

66 KoHCTpyKIMs reHepaTOpOB ITepeMeHHOI0 TOKa

67. DnexTpoTeXHUYeCKHe YCTPOICTBA yIIpaB/eHUs U 3aLl{UThbl

68. CucteMbl 6ecriepebOHHOT0 371eKTPOCHAOKEHST

70 CucTeMbl KOHTPOJIS M YTIPaBJieHUs1 000pyI0BaHUEM 37IEKTPOYCTAaHOBOK.

6. YYEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHME JUCHUIUINHBI (MO/Y JIs)

6.1. Pekomenpyemas 1uTeparypa

6.1.1. OcHoBHas 1uTepaTypa

Ne ABTODBI, COCTaBUTEN 3ar/iaBue NsparensctBo, | KommuecTBo/
Tof, Ha3BaHne JbC




No ABTOpBI, COCTaBUTEJIU 3aryiaBue WsparensctBo, | KonnuectBo/
rof Ha3BaHue DbC
JI1.1 |Bymyes B. M., DNeKTpPOINUTaHue YCTPOMCTB U CUCTEM TelleKOMMYHHUKaLH Mocksa: 978-5-9912-
HemuHcknii B. A, l'opsiuas muums- |0077-6,
3axapos JI. ®@., Ko3snsieB Tenexom, 2016, [https://e.lanbo
1O. ., KonkaHoB M. @. 384 c. ok.com/book/1
11028
JI1.2 |Bbyuyes B.M,, DneKTpOoMUTaHye YCTPOWCTB U CUCTEM TeJIEKOMMYHHUKAIH : yueb. |M.: Topsyas 978-5-9912-
Hemunckuit B.M., rnocobue JIMHUS - 0077-6, 1
3axapos J1.®., Ko3nsieB Tenekom, 2016,
F0.[., Konkanos M.®. 370c.
6.1.3. MeToanueckne pa3paboTku
Ne ABTODBI, COCTaBUTEN 3ar/iaBue NsparensctBo, | KomnuectBo/
rof, Ha3BaHue DbC
J13.1 |Kunapucos H.T'., ViccneioBaHye BBITIPSIMUTENIEN U CTJIAXKUBAKOIUX (DUIIBTPOB : Psazanb: PUL] s
Cyxopykos B.H. MeToauuecKue yKa3aHUs PI'PTY, 2011, [https:/elib.rsre
u.ru/ebs/downl
0ad/1747
JI3.2 |Kunapucos H.I'., OnekTporpeobpa3oBaTesibHbIe YCTPOICTBA : MeTouuecKre Psasanb: PUL] ,
Kpecrog ILA., yKa3aHUs PI'PTY, 2016, |https://elib.rsre
CyxopykoB B.H. u.ru/ebs/downl
0ad/2238
J13.3 |Kunapucos H.T"., VccneioBanye BBITIPSIMUTENEN U CTJIaXKUBAKOIIUX (DHIBTPOB : MeTo/l. |Ps3ans, 2011, , 1
Cyxopykos B.H. yKas. K j1a6. paboram Nel,2 32c.
JI3.4 |Kunapucos H.T'"., OnekTporipeobpa3oBaTe/ibHbIE YCTPOUCTBA : METO/,. YKa3. K J1al. Ps13anb, 2016, , 1
KpectoB [L.A., pabotam 56c.
Cyxopykos B.H.
6.2. IlepeueHs pecypcoB uHGOpMaHOHHO-Te/IEKOMMYHUKALMOHHOMH ceTH "HTepHeT"
31 |E. 3BoHapeB MHTennekTyansHble Kmoun International Rectifier [3nekTpoHHbIi pecypc]
32 |Discretes, power modules and even stack solutions in different voltage- and current classes. [nekTpoHHbI pecypc]
33  |BoimpsiMutesns [D71eKTPOHHBIN pecypc]
D4 |Deppope3oHaHCHBIe CTaOMIM3aTOPLI HANPSKEHMs - IPUHLIT paboThI [D71eKTPOHHBIN pecypc |
35 |MAT-1000-2 ABTOHOMHBIN TPAH3UCTOPHBIM UHBEPTOP [D/IEKTPOHHBIN pecypc]
96 |Kak ycTpoeHbI reHepaTOpbl OCTOSTHHOTO U EPEMEHHOTO TOKa. [ D/IeKTPOHHbIN pecypc]
37 |T'eHepaTop repeMeHHOr0 TOKA: YCTPONUCTBO, MPUHIIUTT PAOOTHI, TEXHUUECKHE XapAKTePUCTHUKY U 7 BU/IOB TIPHOOPOB.
98 |Knaccudukanys seKTpuuecKux anraparoB [D1eKTpOHHBIN pecypc]
39 |Cuctema becriepebOHOI0 371€KTPOCHAOKEHHST [ DIeKTPOHHBIN pecypc]
310 |Vcrounuk becriepeboHHOTO0 3/1eKTPOTNUTAHKS [D/1eKTPOHHBIH pecypc]
311 |Kprokor A.H. Dnekrpornpeobpa3oBaTe/bHble yCTPONUCTBA [ DeKTPOHHEIN pecypc]

6.3 IlepeueHp MPOrpaMMHOro odecrevyeHusi 1 HHGOPMALMOHHBIX CIPABOYHBIX CUCTEM

6.3.1 l'[epequb JIMIJ€EH3UOHHOI'0 U CBOﬁOJ.'[HO PacnnpocrpaHsaeMoro nporpaMMHOro OﬁeCHE‘IEHﬂH, B TOM YHCJ/Ie 0TeUeCTBEHHOr0

MPOU3BO/CTBA
HaumeHoBaHue Onucanue

LibreOffice CBobogHoe T1O

OpenOffice Csoboanoe 10

Firefox Csobognoe 1O

Pacrposslii rpaduueckuii pegakrop GIMP

CBobogHoe T1O

GNU

CBo60/HO pacrpoCTpaHseMoe IPOrpaMMHOe 00eCTIeueHHe 10/ IULEH3UAMU

OneparmonHasi cuctema Ubuntu Linux

Csobognoe 10




Micro-Cap Kommepueckad viieH3ust
doPDF Csobognoe 1O

6.3.2 ITepeuens nHGOPMAMOHHBIX CIIPABOYHBIX CUCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHAIUINHBI (MOAYJIS)

408 naboparopHblii Kopmyc. yuebGHas Jabopartopusi, OCHallleHHas JjabopaTOpHBIM 000pYZOBaHMEM, [JIs1 IIPOBE/eHUs
JlabopaTopHbIX paboT YuebGHO-/1ab0paTOpHbIE CTEH/IBI N0 3/IEKTPONUTAHUIO;

Bbnoku mutanust b5-7 — 4 mt,

b5-8 — 2 mT;

1 Mynetumerpst M-830B — 4 mir,

M-838 — 10 1uT;

Boner™metp B7-27 — 3 wT;

Ocowutorpadet AKUTT-4122/2V — 4 wit, C1-65 — 4 it

[TK P5B - 4 it

413 nabopaTOpHBI KOpPMOyC. TIOMEIjeHHe [JIs CaMOCTOSITe/IbHOM paboThl  0Oy4YaroluXcs, JIEKIMOHHAs —ayJUTOpHs
Crietpaym3upoBaHHast MeOenb (70 TocaflouHbIX MeCT), MarHUTHO-MapKepHasi J0CKa, SKpaH.

MynsTumeautinseiii ipoektop (NEC)

IIK: Intel Core 2 duo /2Gb — 1 wt

B03MOKHOCTE TIOAK/TFOUeHHs K ceTd VIHTepHeT U 0becriedeHreM AOCTYTIa B 37IEKTPOHHYI0 WH(OPMAIIOHHO- 00pa30BaTebHYI0
cpeny PI'PTY

501 smaboparopHeIfi KOpIyC. YueOHasi ayfuUTOpHs [Jisi TIpOBefleHWs1 yueOHbIX 3aHsiTuii CrielpianyisupoBaHHasi mebenb (37
T0Ca/IOUHBIX MECT)

3 ITK: Intel Celeron CPVJ1800 — 25 mir.

B03MOKHOCTE TIOAK/TFOUEHHS K ceTd VIHTepHeT U 0becrieueHreM OCTYTIa B 37IEKTPOHHYIO WH(OPMAIIOHHO- 00pa30BaTe/bHYI0
cpeny PTPTY

8. METO/IMUECKUE MATEPUAJIBI IO AUCIATI/IMHE (MOJYJTIO)

PekoMeHJyeTCs CIeIyIOIM 00pa3oM OpraHu30BaTh BpeMsi, He0OX0quMoe [JIs U3yUeHHs JUCLIUTUTHHBL:

N3yueHne KOHCIIEKTa JIEKL[UH - B TOT JKe [ieHb, Iocye jleKuuu — 10-15 MuHyT.

N3yyeHne KOHCIIeKTa JIeKI[UU 3a [leHb epej, ciaefytollei gekiueid — 10-15 MUHYT.

V3yueHue TeOpeTHUECKOTO MaTeprasa Mo yueOHHUKY U KOHCIIEKTY — 1 uac B HelesTio.

IMpu M3yyeHUM AUCLMTUIMHBL TI0JIE3HO CAMOCTOSITE/IbHO M3y4UaTh MaTepras, KOTOPBIH ellle He MPOYNTaH Ha JIeKL[UU, HO TIPUMEHSI/ICS Ha
71abopaToOpHOM 3aHSITUH, TOT[A JIeKLs OyZieT ropaszo noHsTHee. [Ipy U3y4eHHH Kypca Jierde Cjie/joBaTh MOPSIKY M3/I0>KEHHIO0 MaTepuaa
Ha JIeKL[1H.

TeopeTrueckuii MaTepyan Kypca CTaHOBUTCsI 60Jiee TIOHSATHBIM, KOT/a, JOTIO/THUTE/IBHO K MPOCTYLIMBAHUIO JIEKIIUH U U3YUeHUI0
KOHCITEKTa, MCTI0JIb3YHOTCSl MaTePHaIbI M3 3JIeKTPOHHOM 6MOIMOTeYHOH crcTeMbl U ceTH VIHTepHeT. I10/1e3HO MCII0IB30BaTh HECKOJILKO
yueOHUKOB 110 Kypcy (byMaskHbIX v B hopme daiino). PekoMeHAyeTcs Moc/ie W3y4yeHHs ouepeHOro maparpada OTBeTUTE Ha HECKOJIBKO
BOITPOCOB 0 TeMe. Kpome Toro, oueHs M0/1e3H0 MBICTIEHHO 3a/iaTh cebe CeyoIiye BOMpPOCh (1 MONpo6oBaTh OTBETUTh HAa HUX): «O UeM
3TOT maparpad?», «Kakve HOBbIe TIOHATHS BBe/IeHbI, KAKOB UX CMBIC/T?», «T/ie TIPUTOASTCS TIO/TyUeHHbIe 3HAHUS .

Pabora cTyzeHTa Ha JIeKLIAA

To/IBKO C/TyIIATh JIEKLVIO ¥ 3aITUCHIBATH 3a JIEKTOPOM BCe, UTO OH T'OBOPHT, HeIOCTaTOuHO. HeobX0MMOo 3aroMHUTh OTpejiesieHus],
Ha3HaueHHe 3/IeMeHTOB, TIOHSTb NIPUHLIUI 1eHICTBUSI paCcCMaTPHUBAeMOro 37ieMeHTa (YCTPOICTBA), ero CBSA3b CO BXOAHBIMU U BBIXOJHBIMU
xapakrepuctukamu DITY, 1ieHHOCTh A/1s1 HOpMHpPOBaHUs PO eCcCHOHaIbHBIX KOMIIeTEeHL{MI HHXXeHepa.

ITo OKOHYaHMH JIEKLIUY PeKOMEHYeTCsI B3STh y TIpero/iaBaTe’isi IIPe3eHTaLHIO JIeKLWHY B BHe daiisa /711 cCaMOCTOSITe/IbHOM paboThI Haf,
TeMOH.

TMpoc/yLiaHHbINA MaTepyast JEKLUH CTYeHT A0/DKeH rpopabortars. OT TOro, HaCKOJBKO 3((eKTUBHO OH 3TO CAE/IAET, 3aBUCUT U MPOUYHOCTh
YCBOEHUsI 3HAHUH, ¥, COOTBETCTBEHHO, KAUeCTBO BOCIIPUSITHS TTPEACTOSILEH JIEKIUH, TaK Kak OH 6oJiee 1je/ieHarpaBieHHo OyzeT eé
cnytiate. HeobXouM crcTeMaTHuecKril TPy B TeUeHHe BCEro CeMecTpa.

ITpu M3yueHUs IEKLIOHHOTO MaTepHuaja y CTyeHTa MOTyT BO3HUKHYTE BONPOChL. C HUMH cJieflyeT 00paTHUTECS K MPerno/aBaTesio B Yachl
VH/IUBU/Ya/TbHBIX 3aHITHH.

BrinosiHeHue J1abopaTopHbIX paboT

3asjaun 1abopaTOpPHOTO MPAKTHKyMa:

1) 3KcriepuMeHTaIbHas POBepKa OCHOBHBIX TTOJIOXKeHHH TabopaTopHOi paboThl;

2) oCBOeHHe METO/[MKY U3MepeHHi ¥ probpeTeHHe HaBHIKOB 3KCIIEPUMEHTa;

3) u3yueHue NPUHLUIIOB PabOTHI M3MepUTeIbHBIX TPHOOPOB;

4) nprobpeTeHus yMeHuUs1 06pabOTKY pe3y/bTaToB KCIIepUMEeHTa.

IMocKo/IbKY I/IaHUPOBaHKeE J1abopaTOPHBIX PaboT OTOPBAHO OT MJIAHUPOBAHHUS JIEKLIMOHHOTO KYPCa, BO3MO)KEH BapHAHT BBITIOTHEHHS
71abopaTopHoOi paboThI A0 U3yUeHHs TEOPETHUECKIX ITOJI0KEHHH, JIeJKaIliX B eé ocHOBe. I103TOMy MeToMIecKre yKa3aHus K
s1abopaTopHBIM paboTam COZIEPIKAT IEMEHTHI TEOPHH, JIEXKALIME B OCHOBE TIPOBOJUMbBIX IKCIIEPUMEHTOB, ¥ KOHTPOJIbHBIE BOTIPOCKI, HA
KOTOpbIe HY>KHO OTBETUTh B BBIBO/]AX 10 PaboTe U TIPU €€ 3aliure.

IMpeskze, ueM BBIMOJHATE J1AO0PaTOPHYIO paboTy, CTyIeHTy HeoOX0quMO pa306paThCsi B YCTPOMCTBE YCTAHOBKU WM MAKeTa, MOPSIIKe
TIPOBe/IeHHsI U3MepEeHHUH, a TAK)Ke UMeTb MPe/ICTaB/IeHHe O TOM, KaKre pacyeTbl Heo6X0AUMO OyeT MPOBECTH.

BrInosiHeHre KaXK/[0H M3 3aIUIaHMPOBAHHBIX pabOT 3aKaHUMBAETCs NpeloCcTaBieHreM oTyeTa. TpeboBaHus K OopMe U COZlep>KaHHI0 0TYeTa
TIPUBE/IEHBI B KaX/[04 U3 labopaTopuii. OTueT 1o nabopaTtopHoii paboTe peKOMeHyeTCsl HauaTh 0(hOPMIIATH elrje Ha 3Tare




TIOATOTOBKH K €€ BBIIOJIHEHHI0. UTOOBI COKOHOMUTH BPEMsI ITPH BBITIOJHEHUH PabOThI, PEKOMEHYETCs 3apaHee MOATOTOBUTE TabIULIbI [11st
3alMCH pe3y/IbTaTOB U3MepeHui.

ITocse BBINOMHEHYsI 1ab0paTOPHOiT paboTE PEKOMEH/IYeTCsI COTTIacOBaTh TI0JIyUeHHEIe pe3y/IbTaThl C IIPeTo/jaBaTesieM, 110C/ie Yero
TIPOBECTU PacyeThl ¥ OL{eHKY MOTPELTHOCTH U3MepeHH COTTaCcHO MeTOJUeCKUM yKa3aHHsIM.

ITpu moAroTOBKe K 3aIjuTe 7ab0paTopHON paboTh 1ierecoobpa3Ho T0JIB30BATHCS [OTIOTHUTETBHOMN TUTePaTypoH, CIIMCOK KOTOPOH
TIpUBeZIeH B METOAWYECKOM OITHCAaHWH, @ TAaK)Ke KOHCIIEKTOM JIeKIii. OT TOTo, HACKOJIbKO TIaTeNbHO CTY/JeHT TOTOBHJICS K 3alljuTe
n1abopaTopHoit paboThbl, BO MHOTOM 3aBHUCUT Y KOHEUHBIH Pe3y/bTaT ero 00y4eHusl.

B miporjecce 3amyThI CTYZEHT OTBeUaeT Ha BOIIPOCHI IPeTIo/jaBaTessl, Kacaroliyecs: TeEOPHY U3y4aeMoro sSIB/IeHHsI, KOMMEHTHPYeT
TI0/Ty4eHHEIe B X07ie pabOThI pe3y/bTaThl.

IMoaroToBKa K czjaue 3aueTta

3aueT — popMa POMEXXYTOUHOU MIPOBEPKHU 3HAHUH, YMEHH, HABLIKOB, CTeTIeHH OCBOEHUsI JUCLMIUIMHBL. ['JlaBHast 3afiaua 3ayeTa COCTOUT B
TOM, UTOOBI y CTY/IEHTa U3 OT/E/NbHBIX CBeAEHUH U JeTalel COCTABUIIOCH TIPeACTaB/ieHHe 06 0611eM cofiep)KaHuy JUCLIMILIIMHBI, CTajia
TIOHSITHOM MeTo/jMKa Ipe/iMeTa, ero cucreMa. I'0TOBSICh K 3aueTy, CTY/ieHT NPUBOAUT B CUCTeMYy 3HaHUsl, [10JIyYeHHbIe Ha JIeKLIUsX, B
J1abopaTopusiX, Ha MPAaKTUIECKUX 3aHATHSIX, Pa30MpaeTcst B TOM, UTO OCTa/I0Ch HEMOHSITHBIM, M TOTja M3y4yaeMasi UM [JUCLIUTIIMHA MOXKeT
OBbITb BOCIIPUHSITA B TIOJTHOM 00BEME..

CTy[ieHTy Ha 3aueTe HY)>KHO He TOJIbKO 3HaTh CBeJIeHHs U3 TeX WM UHBIX pa3ze/ioB AUCLUIUIMHBL, HO U YMETh I10/1b30BaThCsl METOAMHU
eCTeCTBeHHBIX U TEXHUUYECKUX HayK, T0JyuaTh HOBbIe 3HAHUS U T. [I.

Ha 3aueTe o1jeHUBaIOTCS:

1) moHKMMaHue U CTereHb YCBOEHUs TEOPHH;

2) MeToiuUecKasi MOArOTOBKa;

3) 3HaHue (haKTUUYeCKOro MaTeprana;

4) 3HAKOMCTBO C OCHOBHOM U JIOTIOJTHUTE/TEHO JIUTEPATYPOH, a TaKKe C COBPeMeHHBIMU Ty O/TMKaLUsSMHU TI0 JAHHOMY KYDCY;

5) yMeHuUe MIPUIOKUTH TEOPHUIO K MPaKTHKe, pellaTh 3a/jaud, PaBUIbHO TIPOBOAUTE PACUeThl U T. [.;

6) 3HAKOMCTBO C MCTOpUel HayKY;

7) oruka, CTPYKTypa U CTU/Ib OTBeTa, yMeHHe 3allUIlaTh BblZIBUTaeMble TI0JI0KEeHUsI.

TToATOTOBKY K 3aueTy cjieflyeT HauMHAaTh C OTpe/iesieHusl o0beMa MaTepHana, Tojyieariero npopaborke. Heo6xosumo cBepuThb
KOHCITEKTBI C IPOrpaMMOH, UT0ObI YOeAUTLCS, BCe JTU pa3/ieibl OTpaykeHbl. OTCYTCTBYIOIUE TEMbBI U3yUUTh 10 yUeOHUKY (OyMayKHOMY WIH
B opme ¢aiina) u MaTepuanam cetd ViHTepHeT. BTopoii 3Tan npefycMaTprBaeT CHCTeMHOe U3yueHre MaTeprasa Io TpejMeTy C
00s13aTeIbHOM 3aIUChI0 BCEX BHIKJIAZIOK, BHIBOJOB, (hopmysi. Ha TpeTbeM 3Tarie - 3Tare 3aKperieHus — [0JIe3HO uepeZioBaTh yriyosieHHoe
TIOBTOPEHVEe 0COOEHHO CJI0KHBIX BOTIPOCOB C O€r/ibIM MMOBTOPEHHEM BCETO MaTepHraia.

[TnaHvpyliTe MOATOTOBKY C TOYHOCTHIO 10 Yaca, YUMTHIBasl Cpa3y HeCKObKO (aKTOpOB: HEOJHOPOAHOCTh MaTepHrasa 1 3TaroB ero
ripopaboTKH (HarpuMep, Ha MepBOHauabHOe U3yUeHUe Y BaC yXOAUT OoJblile BpeMeHU, UeM Ha MIOBTOPEHUe), CBOU WHIUBUYa/TbHbIE
CTMIOCOOHOCTH, PUTMBI AesTe/TbHOCTH Y TIPUBBIUKY OpraHu3Ma. UpesmepHasi prsnueckast Harpyska Hapsily ¢ OOIIMM yTOM/IEHUEM TIPUBEJIET
K CHIDKEHHUIO TOHYCa UHTe/JIeKTYalIbHOM JiesTe/IbHOCTU. PekoMeH iyeTcsl flesiaTh 1epephIBbl B 3aHATUSX Uepe3 Kaxzble 50-60 MuHyT Ha 10
MuHYT. Ilocste 3-4 yacoB yMCTBEHHOTO Tpy/ja CJIeAyeT C/le/laTh YacOBOH 1epephiB. /1151 COKpalljeHNsl BpeMeHH Ha BKJIFoUeHHe B paboTy
1iesiecoobpasHo pabouvie reproab fesath Oosiee JIUTEIBHBIMH, Pa3zesisis Bech AeHb IPUMEPHO Ha TPH YacTH — C yTpa 0 obera, ¢ obesa
JI0 Y)KHMHA ¥ C Y)KMHa [0 cHa. Kaxkzpii pabounii mepruog AHs A0/DKeH 3aKaHYMBAThCSl OTABIXOM B BH/ie TIPOTYJ/IKH, HEYTOMUTEIBEHOTO
¢usnueckoro Tpyza u T. 1. Bpemsi 1 pOpMBI OTJbIXa TaKXKe MOJAF0TCS T/IaHUPOBaHUI0. PaboTast B CECCHOHHOM PEXUMe, CTYAEHT UMeeT
BO3MO)XHOCTb YBE/IMUKUTh BPEMsI 3aHATHH C ecsiTy (Kak TpebOBaoCh B CEMECTPE) A0 TPUHA/LIATH YaCOB B CYTKH.

Onepatop 340 000 "KomnaHus "TeHzop" —

[OKYMEHT NMOAMWUCAH 3EKTPOHHOWM MNOANMUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, MNapwwuH tOpuii 15.09.23 15:59 (MSK) MpocTtas noanuck
3ABELYHOLLMM Hukonaesny, 3aBeaytowmin kaceapoit PTY

KA®E[PbI

NOANMUCAHO ®reoy BO "PrPTY", PFPTY, MuTpres Bnagummp 15.09.23 16:32 (MSK) MpocTas noanvcb
3ABEAYIOLUMM TumypoBuY, 3aBeaytowmin kadeapoii PYC

BbIMYCKAIOLLEN

KA®E/[PbI

NOoANUCAHO ®reoy BO "PrPTY", PITPTY, Kopsuko Anekceit 18.09.23 09:46 (MSK) Mpocrtas noanuck
MPOPEKTOPOM T10 YP BsiuecnaBoBwy, MpopekTop no y4e6Hoi paboTe




