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JIucr akTyanu3anum padodeil NporpaMmmabl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM ToJly Ha 3aceaHuy KaQeapbl DIESKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii C.W. JIykpsaHoB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKHA U MUKPOIJICKTPOHUKU

IIporokomor 20 1. Ne

3aB. kadeapoii C.H. nyLﬂHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKHA U MUKPOIJICKTPOHUKU

IIporokomor 20 . Ne
3aB. kadeapoii C.N. JlykpsiHOB




1. Ilean ocBOEHNH JUCHUILIHHBI

Llenpto ocBoenmss auctmiuHbl  «CpenctBa  mepenadyd  MHGOPMALUN»  SIBISETCS
O3HAKOMJICHHE OOYdYaloUmIMxXcsi ¢ OOJIaCThI0 HAyKu OO0 3JIEKTPOMAarHUTHBIX  KOJIEOaHMIX
paguoanana3oHa, METOJax WX T'eHEpallud, YCWICHHUS, U3JIyYeHHsS M NpUeMa, MPUMEHEHUS TaKuX
KoJIeOaHU U BOJH AJIS nepesaun nHGopMauu Ha OOJbIINE PACCTOSHUS, a Takke (OPMUPOBAHHE
CIIOCOOHOCTH OPTaHU30BaTh NMPOQHIAKTHYECKYIO PabOTY MCIIOJIB3YEMOTO MPH 3TOM 3JEKTPOHHOTO
000py1I0BaHUs.

2 MecTo AMCUUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Huctummuaa «CpenctBa mepefadud WHGOPMAMK» BXOJUT B YacTh ydeOHOro IUiaHa
dbopMHUpyEMYIO y4aCTHUKaAMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTebHON MPOrpaMMBbl.

Jis u3ydeHus TUCIUTUTHHBI HEOOXOAMMBI 3HaHUS (YMEHUS, BIAICHUS), COOPMUPOBAHHBIC B
pe3ynbTaTe U3yUYeHUS TUCIUTIIINH/TIPAKTHK:

®usuka;

®dusnyecKkrue OCHOBHI JICKTPOHUKH;

Teopernyeckre OCHOBBI SJEKTPOTEXHUKH;

CXeMOTEeXHHUKA;

DneMeHTHI ITUPPOBBIX YCTPOUCTB.

JluctuniamHa — SBISETCS  HEOOXOAUMOM  NpH  MPOXOXKACHUM  TMPOU3BOJICTBEHHOM-
MPEITUTUIOMHON TTPAKTUKH, TIOJTOTOBKE ¥ 3aIIUTE BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.

3 Komnerenuunu ody4yawuierocsi, opMupyembie B pe3yibTaTe 0CBOSHUS TUCIUTITUHBI
U IUVIAHUPYeMble pPe3yJbTaThl 00y4eHust

B pesynbrate ocBoeHus aucuumuiuHbl (Momyis) «CpeactBa mepenaud MH(DOpMAITUN
o0yyJarouuics 10HKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHIUSMMU:

Kon NHnukatop 10CTUKEHUS KOMITETEHIUU
WHJIHKATOpa

[TK-5 Cnioco6en oprann3oBath MPOPHIAKTHIECKYIO pabOTy 3JEKTPOHHOTO 000PY10BaHUS

IK-5.1 Pa3pabarbiBaeT MepOpHUATHS M0 TUTAHUPOBAHUIO MTOPSIKA H TIOCTIEI0BATEIBHOCTH
MPOBEACHUS MPOPUITAKTUUECKUX pabOT Ha DJIEKTPOHHOM 000PYyI0BaHUU

[1K-5.2 KoHTponupyer momHOTYy M KauecTBO MpOBeNeHUs NpoduIakTHYecKuX padoT Ha
3JIEKTPOHHOM 000pY/I0BaHUU




4. CTpyKTYypa, 00bEM M COlep KaHNe TUCHUIITHHBI (MOTYJIs1)

OO01mmast TpyI0eMKOCTh TUCHUIUINHBI COCTaBiseT 3 3aueTHhIX equani 108 akaa. yacos, B TOM
YqHUCIIe:

— KOHTaKTHas padora — 34,2 akaj. 4acos:

— ayauTopHas — 33 aKajl. 4acoB;

— BHeaynuTopHas — 1,2 akaJl. 9acoB

— caMocCTosTeNbHas pabora — 73,8 akaJ1. 4acos.
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1. OcHOBBI NOCTPOEHUS 8
PaIMOTEeXHUYECKUX YCTPOHCTB
npueMa u nepeuavu
uHpopManun

1.1. OcHOBHBIE TIOHATHS, 2 8 |CamocrostensHoe |YcTHbIH onpoc. ([TK-5
TEPMUHBI U ONIPEACIICHHUS. U3Yy4EHHE 3
Knaccugukanus yueOHOU
PaAMOTEXHUYECKHUX CUCTEM. JUTEpaTyphbl

1.2. JInama3zoHsl 4aCTOT U 2 8 |CamocrostensHoe | YcTHBIH onpoc. ([TK-5
curHanbl. OcoOeHHOCTH U3Yy4EHHE [IpoBepka ung. |3
pacnpocTpaHeHus paguOBOJIH yaeOHOMU 3aJaHui
pa3IMYHBIX JHAMa30HOB. JUTEPaATYPHI.

Pemenue nnn.
3aJaHuH.

1.3. ITocTpoenue 4 2 | 8 |CamocrostensHoe |YcTHbIi onpoc. |[TK-5
PaAMOTEXHUYECKUX CUCTEM U3Yy4YEHHE 3y
CBSI3U U BEIaHUs. yaeOHOMU
AHTeHHO-(uIepHbIE JUTEpaTyphl
ycTpoiicTtBa. PaguonpueMubie
ycTporctea. Panguonepenaroniue
YCTPOICTBA.

Hroro no pazneny 8 2 |24
2. [Ipeodpa3oBanue 8
HH(OPMALMOHHBIX CUTHAJIOB B
PAANOTEXHUYECKHUX CUCTEMAX U
KOMMYHUKAIIMOHHBIX CETSAX

2.1. Curnansl, nepegaBaemMbie 1 6 |CamocrostenpHoe |YcTHbIH onpoc. |[1K-5
B CHCTEMAaX PaJMOCBSI3U U U3y4YeHUE 3y
TeneBuacHUs. Bunel yaeOHOU
MIPE/ICTABJICHHS] CUTHAJIOB. JUTEPaATyphl




2.2. CieKTphl MEPUOTUUECKUX 2 2 | 6 |CamoctostenbHoe |YcTHbii onpoc. |[ITK-5
kosiebanuii. CieKTpsl HU3y4ECHHUE IIpoBepka una. |yB
HEIEePUOINYECKUX KOJIeOaHUH. yaeOHOMU 3aJlaHUN

JUTEPaATYPBHI.
Pemenue nug.
3alaHUN.

2.3. Bune1 cooOuieHuii 1 ux 2/ 2 | 4 |CamoctostenbHoe |YcTHbii onpoc. |[ITK-5
XapaKTECPUCTUKHU. 1n HU3y4ECHUE IIpoBepka una. |yB
MoaynupoBaHHbIE CUTHAJIBI. yaeOHOMU 3aJjaHU

JUTEPaATYPHI.
Pemenune nun.
3alaHUN.

2.4. ITpuHIUTIBI 2/ 2 | 4 |CamoctostenbHoe |YctHbii onpoc  |[ITK-5
npeoOpa3oBaHus aHAIOTOBBIX 1n W3Y4YCHUE 3y
COOOILIEHU I yueOHOU

JUTEPaATyPhI

2.5. MexnyHapoiHbIe 1 2 | 4 |CamoctostenbHoe |YcTHbli onpoc. [ITK-5
CTaH/IapPTHl aHAIOTO-IIU(PPOBOTO U3YYCHUC VB
peoOpa3oBaHus U CKATUS ayAUO yueOHOU
Y BU3YAJILHON HH(OPMAIIHH. JUTEPaATyPhI

Hroro no pazuneny 8/ 81|24
21
3. Pagnorexanuyeckue crnocoobl
3ammThl HHPOPMAIMHU

3.1. TenekoMMyHUKaIlMOHHbBIE 2/ 1| 8 |CamocrosarensHoe |YcTHbI# onpoc. |TTK-5

CUCTEMBI JJIEKTPOCBSI3U 1n W3YYCHHE 3
yueOHOU
JUTEPaATyPhI

3.2. ApxureKtypa u 2/ 8 |CamocrostensHoe | YcrHbii onpoc. |I1K-5
IIPUHIUIIBI [IOCTPOCHUS CETEH. 11 U3y4EeHHUE 3y
MHorokaHaabHbIE yaeOHOMU
TEJIeKOMMYHUKAIIMOHHBIE JUTEpaTyphl
CUCTEMBI.

3.3. Lludppossie 2 9,8 |CamocrosrensHoe | YcerHbli onpoc. |[TK-5
TEJICKOMMYHUKAITMOHHBIE CETH. W3YYCHHE 3B
Pacnpenenenne nudopmanuu B yueOHOU
TEJICKOMMYHUKAIIMOHHBIX CETSIX JUTEPaATyPhI
HToro no pazaeny 6/ 31258

21
HToro mo TUCHUILINHE 22/ 11 (73,8 .
AN 3ayer C OLIEHKOI
5 O0pa3oBaTesibHbIE TEXHOJIOTHH
Jns  ocBoenuss gucuurumHbl  «CpencTtBa mepenaun  MHGOPMAIMU»  UCTOIB3YIOTCS

MPEUMYIIECTBEHHO TPAJAUIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

WNudopmaninoHHbIe JEKIUH — AJIS U3JI0KEHUSI OCHOBHBIX TEOPETUYECKUX MOHATHIA, 3aKOHOB U
MPUHIIMIIOB ONUcaHus Gpu3ndeckux npoueccos. /s noBsieHust HHHOPMallMOHHON HACHIIIIEHHOCTH
HapsIy ¢ UHQOPMAIIMOHHOMN JIEKIIEeH HCIIONb3YIOTCS JIEKLMU -BU3yaIH3alMH1, a TAKXKE IPAKTUYECKHUE

3aHATHS B (DOpME TPE3EHTAIUH.

IIpakTHueckue 3aHATUS — IS ACTAIN3AUUU U YCBOCHHUS ITOJYYEHHBIX TEOPETUUECKUX 3HAHUM,
U U1 popMupOBaHUs TpeOyeMbIX HABBIKOB U YMEHUH.
PesynbraThl 00y4eHHs KOHTPOIUPYIOTCS 3a4€TOM C OLIEHKOM.




6 YueOHO-MeTOAMYEeCKOe 00ecneueHHe CaMOCTOSITeILHOI padoThI 00ydaommxcst

[Ipencrasieno B mpuioxxeHuu 1.

7 OIIeHO‘lHLIe cpeacrea AJsi IPOBEACHUS l'[pOMG)KyTO‘lHOﬁ aTTeCTalluMn

[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueoHo-MeTOqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCIIUILTHHBI (MOTYJIs1)

a) OcHoBHasi IUTEpaTypa:

1. Momenckuii, }O. B. TeopeTndeckue oCHOBBI painoTeXHUKUA. CUTHAMBI : yueOHOe mocodue /
1O. B. Momenckuii, A. C. HeuaeB. — 3-e usn., crep. — Cankr-IletepOypr : Jlanp, 2018. — 216 ¢c. —
ISBN 978-5-8114-2230-2. — TekcT : aneKTpoHHbIH // JIaHb : 37IeKTpOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/103907 (mara oGpamienus: 10.09.2020). — Pexum gocrymna:
JUISL aBTOPH3. MOJIb30BATEIICH.

2. 3pipsiHOB, FO. T. OcHOBBI pagroTexXHUYECKUX cucteM: yueoHoe nmocobue / FO. T. 3pipsHOB,
O. A. benoycos, I1. A. ®eatonun. — 2-e u3f., nepepad. u non. — Cankt-IlerepOypr: Jlans, 2015. —
192 ¢. — ISBN 978-5-8114-1903-6. — Tekcr : a51eKTpoHHBIH // JIaHb : 37IeKTpOHHO-OMOIMOoTeYHas
cucrema. — URL: https://e.lanbook.com/book/67469 (mata obpamenus: 10.09.2020). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

3. Koxno, M. T. OcHOBBI paInOCBSI3H, PaIMOBEIIAHUS M TEJICBUICHHUS : yueOHOE mocooue / M.
T. Koxno; nox penakuueit A. B. CmupHoBa. — Mocksa: ['opsiuas nunug-Tenekom, 2016. — 272 c.
— ISBN 978-5-9912-0428-6. — Tekcrt : 3aeKkTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/107632 (mata oOpamienus: 10.09.2020). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TOJIb30BaTENEH.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. DnexTpoIMHaMHKa U pacIipocTpaHeHue paaroBoiiH: yuebHoe nmocodbue / JI. FO. Mypowmiies,
1O. T. 3bipsnos, I1. A. ®entonun, O. A. benoycos. — 2-e u3a., non. — Canxt-IletrepOypr: Jlans,
2014, — 448 c¢. — ISBN 978-5-8114-1637-0. — Texkcr: osaexkTtponHslii// Jlanp
AIIEKTPOHHO-OMOIMoreunas cuctema. — URL: https://e.lanbook.com/book/50680 (nata obparienus:
10.09.2020). — Pexxum gocTyma: s aBTOPHU3. TOIb30BaTENIEH.

2. PapnonpueMHble yCTpOICTBA B CUCTEMAxX paJnoCBs3u : yuebHoe mocoodue / 0. T. 3bipsiHoB,
B. JI. YnoBukus, O. A. Benoycos, P. FO. KypHocoB. — 2-e u3n., ctep. — Cankr-IlerepOypr: Jlanb,
2018. — 320 c¢. — ISBN 978-5-8114-2589-1. — Tekcr: »onekTpoHHbIH // JlaHs:
SJIEKTPOHHO-OMOMmoTeunass cuctema. — URL:  https://e.lanbook.com/book/107933 (nara
oopamenus: 10.09.2020). — Pexwum moctyna: uis aBTOPU3. MOJIH30BATEICH.

3. AuTtennsl: yueoHOoe ocooue / 0. T. 3pipsuos, I1. A. @earonun, O. A. benoycos [u ap.]. —
3-e u3f., crep. — Cankrt-IletepOypr : Jlanp, 2018. — 412 c. — ISBN 978-5-8114-1968-5. — Texkcr :
AJIEKTPOHHBIH // Jlanb: AIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — URL:
https://e.lanbook.com/book/107934 (mata oOpamienus: 10.09.2020). — Pexum mgocrtyma: Jist
aBTOPH3. NIOJI30BATEIICH.

4. Jlebenpko, E. I'. Teopernueckue ocHOBHI mepenaun mHpopmanuu: monorpadus / E. T
Jlebenpko. — Cankr-IletepOypr: Jlans, 2011. — 352 ¢. — ISBN 978-5-8114-1139-9. — TekcrT :
AIIEKTPOHHBIH // Jlans: 3JIEKTPOHHO-OUOINOTEYHAS CHUCTEMA. — URL:
https://e.lanbook.com/book/1543 (nata oopamienus: 10.09.2020). — Pexxum mocTyna: ist aBTOPHU3.
[I0JIb30BAaTENCH.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpamMmmHoe o0ecnieyeHue


https://e.lanbook.com/book/103907
https://e.lanbook.com/book/67469
https://e.lanbook.com/book/107632
https://e.lanbook.com/book/50680
https://e.lanbook.com/book/107933
https://e.lanbook.com/book/107934
https://e.lanbook.com/book/1543

Haumenosanue 110 No norosopa CpoK AeiCTBUS JTUIEH3UU
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (ms
MS Office 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
7Zip cB000IHO pacnpocTpansemoe [10 0EeCCPOYHO
NI MultiSim Education  [K-68-08 ot 29.05.2008 06eccpouHo
MathCAD v.15 Education [/1-1662-13 ot 22.11.2013 O6eccpouHo
University Edition
Adobe Reader cB000HO pacupoctpansemoe I10 6eccpouHO
Bbpay3zep Mozilla Firefox |cBoGomHO pacmipocTpansiemoe [10 O6eccpouHo
Arduino cB00OOIHO pacmpocTpansiemoe 110 06eccpouHo

Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xkypca

CchUIka

HannonanbHas

MH(OPMaLlMOHHO-aHAJIUTUYECKAs] CUCTEMA —
Poccuiickuii MHIEKC HayYHOr0o HUTUPOBAHUS

URL: https://elibrary.ru/project risc.asp

[Touckosas cuctema Axanemus Google (Google

URL: https://scholar.google.ru/

[DnexTpoHHBI pecypc]

Scholar)

Jaexrponnbie pecypert buommorekn MITY MM\ /magtu. ru:8085/marcweb2/Default.asp
I'.'1. Hocora

JKypHan - pajuosIeKTpoHuKn - ICKIPOHERH by ive eplire.ruljre/radioeng.html
JKYpHAI [ S71eKTPOHHBIN pecypcl,

I'ocynapcrBennas nyOau4Has

Hay4HO-TeXHHYeckass  OuOmmorexka  Poccum|http://www.gpntb.ru

9 MartepuajbHO-TeXHUYECKOe o0ecneyeHue JUCHUILIMHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUIIIINHBI BKIIIOYACT:

Tun u Ha3Banue AyIUTOPUHA

OcHalenue ayguTopuu

Jlexumonnast ayauropus aya. 459

MynbTUMEaNITHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U
IpeJCTaBICHNs HHPOPMALIUU

JlaGopatopus ayz. 459

YCTPOMCTB

JlaGopaTopHble CTEH bl C KOMIUIEKTOM J1a0OpaTOPHBIX
paboT 1o MarHUTHBIM 3JIEMEHTaM JIEKTPOHHBIX

Komnrerorepusle kiacchl LlenTpa
MH(OPMALIMOHHBIX TEXHOJIOT U

OI'bOY BO «MI'TY» n

crienain3nupoBaHHas aya. 343

[TepconanbHbIE KOMIBIOTEPHI, 00bETUHEHHBIE B
JIOKaJIbHBIE CETH ¢ BEIXOAOM B Internet, ocHameHHbIE
COBPEMEHHBIMHU IIPOTPAMMHO-METOAUUECKUMHU
KOMIUIEKCaMU JJI PEIICHUS 3a/1a4 B 00JIaCTH
MOJEIUPOBAHUSA IIPOIECCOB IEPEMATHUUNBAHUI
(heppOMarHUTHBIX MaTEPUAJIOB.

YueOHbIE ayIMTOpUU Juist | IHTepakTuBHAs JOCKa, IPOEKTOD;

IIPOBEICHUS MIPaKTUYECKUX | MyIbTUMEIUNHBII IPOEKTOP, IKPAH.

3aHSITHH, IPYyNIIOBBIX u

WHAUBUAYAIbHBIX  KOHCYJIbTallUH,

TEKYIIETro KOHTPOJIS u

MIPOMEKYTOYHOM aTTECTAINKI

YueOHbIE ayJIUTOPUN st | [lepconanbhbie kommbioTepsl ¢ makerom MS Office, c

BBITIOJTHEHU A KYpCOBOI'O

BbIXOZIOM B VHTEpHET M C JOCTYNOM B 3JEKTPOHHYIO



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://jre.cplire.ru/jre/radioeng.html
http://www.gpntb.ru/

Tun v Ha3BaHMe ayIUTOPUN

OcHallleHne ayauToOpum

NPOCKTUPOBAHUS, TOMEUICHUS sl | HH)OPMALMOHHO-00pa30BaTeIbHYIO cpeny
CaMOCTOSATEIILHON pabOTHI. YHUBEPCHTETA.

[Momemenne jnst  xpanenus u | Cremmaxku, — ceidpbl Ui XpaHeHHsT — y4eOHOTro
npo(HUIAKTUIECKOTO 000opyoBaHUs. HNHcTpymMeHTHI TSt peMoHTa
00CITy’)KUBaHUS y4eOHOTro | 000pyAOBaHMUS.

000pyTOBaHUS

Aynuropun A CaMOCTOSATEIbHOU
paboThl ¢ BbIXoAOM B MHTEpHeT U ¢
JOCTYIIOM B AIIEKTPOHHYIO
nH(}pOpMaIMOHHO-00pa30BaATEIHHYIO
Cpeay YHUBEPCUTETA.

KoMIbroTepHbIE KIIACChl, BKJIFOYAIOIINE MEPCOHAIbHBIC
kommbioTepsl ¢ makerom MS Office, MathCAD, Scilab;
YHUTAJIbHBIE 3AJIbI OMOINOTEKH

Aynuropun Uil TPYNIOBBIX U
WHJUBHIYAJIbHBIX  KOHCYJIbTALlUU,
TEKYILEro KOHTPOJIS u
IIPOMEKYTOUYHOM aTTeCTallun

Ilepconanpubic KommbioTepsl ¢ makerom MS Office,
MathCAD, Scilab u Beixomom B UHTEpHET




Ipuioxkenne 1
6. YueOHO-MeTOIMYECKOE 00ecneyeHne CaMOCTOSITeJIbHOI padoThl CTY/1IEHTOB

[To mucummumae «CpeactBa mnepenadd HHOOPMAIMK») HPEIyCMOTPEHA ayAUTOpHAs W
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaromuXxcs.

AynuTopHasi caMOCTOsITeNbHas padoTa CTYJICHTOB IMPEAINOJaraeT PelIeHHEe KOHTPOJIbHBIX
3ala4 1 YCTHYIO 3allIUTy TCM Ha MMPAKTUYCCKUX 3aHATUAX.

Hepeqeﬂb TEM IJIA U3YYCHUSA

1.OCHOBBI TOCTPOEHUS YCTPOUCTB MpUEMa U Tiepeiadn HHPOpMaIuu

1.1. BBeaenue. DneKTpOCBs3b U PAJUOTEXHUKA, X POJIb B pa3BUTHH HAYKU, TEXHUKU U TEXHOJIOTHH,
NEPCIEKTUBBI PA3BUTHUS U ITIYTH COBEPLLIEHCTBOBAHMUS.

1.2. Knaccugukanus 1 CTpyKTypa HOCTPOCHHSI CUCTEM CBSI3U M BELIAHHUS.

1.Knaccudukanus u cTpyKTypa MOCTPOSHHSI CUCTEM CBSI3U U BEI[AHHUS.

2.Buapl pagMoTeXHUYECKUX CUCTEM Nepeaadd MH(opMarum.

3.0c00€HHOCTH HCITI0JIB30BAHUS PAIMOYAaCTOTHOIO CIEKTPA.

4.Tabauupl paauoyvacTorT.

1.3. Jlnama3oHbl 9aCTOT U CUTHAIBI

1.Curnansl, nepeiaBaeMble B CUCTEMAX PaJiiOCBSI3H U TEJICBUICHUS.

2.Knaccudukanus u onpeaencHus.

3.IlepBuyHbIC U BTOPUYHBIE CUTHAJIBI CBSA3H.

4.HomeHkaTypa paauouana3oHOB U Uana30Hbl HA3EMHOIO PaIMOBEIAHNU.

5. CTpyKTypHas cxema CUCTEMbI paiiOCBsI3H.

6. Buapl ipesictaBiaeHusi CHTHAJIOB.

1.4. IlocTpoeHne paIHOTEXHUYECKUX CUCTEM

1.OHOKaHAIbHBIE PAAMOTEXHUUECKHE CUCTEMBI IIepeaun HH(OpMALINK.

2.CucTteMbl IPOU3BOACTBEHHON PaJUOCBSI3H.

3.CucreMbl COTOBOM PaIMOCBSI3H.

4.CucteMbl paguopeNeiHoN paguoCBs3y.

5.CucteMbl MEHKUHTOBOM paIiOCBsI3H.

6.CucTeMbl CIIyTHUKOBOW CBA3H.

7.CucTeMbl paJlio U TeJEBEIIaHUs.

1.5. AuTenHo-(duaepHbIe yCTpoiicTBa

1.OcHOBHBIE TOHATHS U ONPEEIICHUS.

2.OCHOBHBIE PaJUOTEXHUUECKHUE XapaKTEPUCTUKN U TAPaMETPhl aHTEHH B PEXXUME NIEPEIAUH.

3. [IpyieMHbIE AaHTEHHBI U UX PAAUOTEXHUYECKUE MTapaMETPHI.

4. AHTEHHBI Y3KOIIOJOCHBIX U HIMPOKOIOJIOCHBIX CUTHAJIOB.

5. OCHOBBI IpUHIIMIA IEUCTBUS, OCHOBHBIE TAPAaMETPHI U PA3HOBUHOCTH AHTCHH.

6. JluHeliHble aHTEHHBI: SJIEKTPUYECKH BHOpATOp, IeieBas aHTeHHA, LHWIMHAPUYECKas U
KOHUYECKas CIIUPAJIbHbIE AHTEHHBI, TUJIEKTPUUECKHUE CTEP>KHEBbIE aHTEHHHBI.

7. AnepTypHbIE aHTEHHBI: BOJTHOBOJHBIE U3J1y4aTely, pylIOPHbIE AHTEHHBI, TUH30BbIE
AQHTECHHBI, 3€PKAJIbHBIC AHTECHHBI.

8. AHTEHHBbIE pEIIETKH: CHMMETPUYHBIA BUOPATOP C MIOCKUM pedIeKTOPOM U CHCTEMA JIBYX
CBSI3aHHBIX CHMMETPUYHBIX BHOPATOpOB, JUPEKTOPHBIE AHTEHHBI, BOJHOBOJHBIC IIEJIEBbIC
AHTEHHbIE PEUIeTKH, (a3upOBaHHbIE AaHTEHHBIE PEILIETKH.

1.6. OcHOBBI TENEBUIEHUS

1.0co0eHHOCTH BOCIIPUSTHS U300paXKeHUSI.

2.YepHo-0enoe 1 IIBETHOE TEJIEBUICHHE.

3.CTpyKTypHas cxema CUCTEMBbI YePHO-0€JI0T0 TeJICBHICHHUSI.

4. IlpyHIMIBI IBETHOTO TEJIEBUICHUS.

5. CTpyKTypa ¥ CBOMCTBA BUICOCUTHAJIA.



6. [TpuHIMNI pabOTHI CUCTEMBI BEMIATEIHLHOTO TEICBHUICHUS.
7. ®opMHUpPOBaHKE TEIEBU3MOHHBIX N300payKEHUH.

8. CucTeMbl TEJIEBU3MOHHOTO BEIIIAHMUS.

9. Knaccudukanus TeJIeBU3HOHHBIX CUCTEM.

10. CranmapTsl TeNEBEIIAHUS U BUACO3AUCH.

11. TeneBU3HMOHHBIE IPUEMHHUKHU U BUJICOTEXHUKA.

12. DneMeHThI U y3I1bl TEJIEBU3MOHHBIX YCTPONUCTB.

13. Bompochl COBPEMEHHOT'O TEJICBUICHUS.

14. IIpyHIUTIBI U CUCTEMBI IU(POBOTO TEIEBUICHHUS.
15.CtpykTypHas cxema cucTeMbl HU(POBOrO TEIEBUICHUS.

1.7. PanuonpuemMHsle ycTpoiicTBa

1. Knaccudukarus 1 OCHOBHbIE XapaKTEPUCTHKH PAJAUOTIPHEMHBIX YCTPOHCTB.
2.0co0eHHOCTH TOCTPOSHHSI PaIMOBELIATEIbHBIX YCTPOMCTB IpueMa U 00paboTKU

CHUTHAJIOB.

3.JleTeKTOpBI yCTPOUCTB MpreMa U 00pabOTKH CUTHAJIOB.
4.]JleTeKTUPOBAaHKE KOJICOAHUT.

5.PapuonpueMHuK NpsMOTro YCUIICHUS.

6.CymnepreTepoJuHHbIN paguonpueMHUK AM - cUrHanoB.

7. CynepreTepoauHHbIN paauonprueMHuk UM - curnanos.

8. Bxoanas nienps paiuonpueMHUKA.

9.0061mue cBeeHUs O CUCTEMAaX aBTOMAaTUYECKUX PETYJINPOBOK.
10.ABTOMaTHYECKasl MOACTPONKA YACTOThI F€TEPOIUHA PATUOTPUEMHHUKA.

1.8. Pagnonepenatoiire ycTpoicTBa

1. Knaccugukaius 1 0CHOBHbBIE ITOKA3aTeNIU paAHoNepeIaloINX YCTPOUCTB.

2.30HbI O0CITYKMBaHUS pagOCTaHIUI.

3.Crioco6s! popMUpOBaHUS PaIMOCUTHAJIOB B painoNepelaTunKax pa3InyHOro Ha3HAYeHUs.
4.PaguocurHai mpu pa3IudHbIX BUIAX MOIYJISIHH.

5.Bugpl paboThl pagronepeaaonx yCTPOMCTB U CBSI3EH.

6.JlanbHsIst painoCBsI3b U AalIbHEE PAIMOBEIIaHNUE.

7.BbICOKOKaueCTBEHHOE aHAIIOTOBOE MOHO- U CTEPEO(POHNYECKOE paInOBEIIaHHE.
8.lludposas cBsi3b 1 IUPpPOBOE BElaHUE

9.CuHTE3aTOPBI 4aCTOT.

2. IlpeobpazoBanue MHGHOPMAIIMOHHBIX CUTHAJIOB B PAIMOTEXHUYECKUX CUCTEMAaX U
KOMMYHUKAILMOHHBIX CETAX

2.2.

2.3.

2.4.
2.5.
2.6.
2.7.
2.8.
2.9.

1.Bunbl cooOLIeHni U X XapaKTePUCTUKH.
2.Mudopmarusi, COOOIICHUS, CUTHAIBL.
3.[Ipunnun nepenaun UHGOPMAaLIUH.

Busl MNpEaACTaBJIICHUA CUTHAJIOB.

1. AHAJIOTOBBIE CUTHAIIBI

2. JIucKpeTHbIE CUTHAIBI.
3. KBanToBaHHBIE CUTHAIILI.
4. udpoBbie CUTHATIBL.

CrexTpsl MepuoMIeCcKuX KoJieOaHu

1.CriexTpbl TapMOHUYECKUX CUTHAJIOB.
2. CeKTpbl HETAPMOHUYECKUX CUTHAIOB.

CriekTpbl HEMEPUOINUECKUX KoleOaHuH

MoaynupoBaHHbIE CUTHAJIBI.

Bunsl cooOrmienuit u ux xapakrepuctuku. Mapopmanus, cooOmmeHust, CUTHAbI.
[punnun nepenaun uugopmanuu. Bunael curnanon

[TpuHIMIBI TpeoOpa30BaHMs aHATIOTOBBIX COOOIIEHHH

MesxayHapoiHble CTaHJapThl aHAJIOTO-LU(PPOBOro NpeoOpa30BaHus U CKATUS AyANUO U

BU3YaJIbHOW MH(POPMALINH.
3. PanmuoTrexandeckue crnocoObl 3auThl HHPOpMAIUn



3.1. TeneKOMMYHHUKAllMOHHBIE CUCTEMBI 3JIEKTPOCBA3U

1.Knaccudukanus, Ha3HaueHHe, yCIOBUS GYHKIIMOHUPOBAHUS, TPUHLIUIIBI TIOCTPOCHHUS,
CTPYKTYPHBIE CXEMBI TEJIEKOMMYHHUKALIMOHHBIX CUCTEM, [10KA3aTEIN KaueCTBA.

2.Cetu cBs3M.

3.JIuHuM cBs3M.

4.Pa3HOBH/IHOCTH KaHAJIOB CBA3U.

5.3aKpbIThIE U OTKPBITBIE CPE/IbI IEPEIAUM.

6.IIpoBoja, KoakcuanbHbIE KaOeIH, BOJIHOBO/IbI, BOJJOKOHHO-ONITUYECKUIT Kabeb,
PaZiOBOJIHBI PA3JIMYHOIO 1MaIla30Ha.

7.Ilepenaya undopmanuu 1o KaHaiaMm CBS3H.

8.Cuctemsl TeneoOpaboTku HHPOPMALIUH.

9.CeteBble XapaKTEPUCTUKH: IPOU3BOAUTEIBHOCTh, HAJIE)KHOCTh, 0€30MaCHOCTh
3.2. ApXUTEKTypa U IPUHLHUIIBI IOCTPOEHUSI CeTeN

1.OCHOBHBIE MOHATHA U ONPEIECTCHUSI.

2.9TajoHHAas MOJIETh B3aUMOCBSI3H OTKPHITHIX cucteM (BOC).

3.Crpykrypa 3tanonnoi mogenu BOC.

4. Monenb OSI: xapakTepucTrka, ypOBHHA MOJIEIH.

5.ApXUTEKTYypa CBSI3U.

6.Jlornueckasi CTpykTypa KOMMYHUKAIIMOHHBIX CETEH ¢ MapIIPyTH3ALUEH U CEICKIINEH
nH(pOpPMaIIUU U UX KOMIIOHEHTOB.

7.MeToabl MapLIpyTU3alMU B CETAX JIEKTPOCBA3U.

8.Knaccudukanus MeTo10B MapuipyTa.

9.0cHOBHBIE XapaKTEPUCTUKN UHPOPMAIIMOHHBIX CETEH.

10.Ponb cTanapToB B 0071aCTH TEIEKOMMYHHUKAIIMN, BUABI CTAHAPTOB AJIS
TEJIEKOMMYHUKALMOHHBIX CUCTEM U CETEH.

11.IToHsITHE OTKPBITON CUCTEMBI.

12.CrangapThl KOMMYHUKAIIMOHHBIX TOTOKOB.

3.3. Kanansl cBsA3el M MX MaTeEMaTHYECKHE MOIEIN
1. Onpenenennie MOHATHS «KaHAI» B TEOPUU CBSI3U B 3aBUCUMOCTH OT pacCMaTpHUBAEMBbIX
CEUEHUH IPU CBS3U «TOUYKA-TOUKAY.
2. CBsa3b ¢ nougtuamu Moaeau OSI.
. KonuenryansHble MOJIETTN KaHAJIOB.
. OCHOBHBIE MaTeMaTHUYeCKHe MOJIeNN (PU3NYECKUX U HH(POPMALIMOHHBIX KaHAJIOB.
. [loxazarenu kauecTBa KaHaJIOB Nepeaul HH()OPMALINH.
. Kanass! cBszeil.
. IlepBHUHBIE CETH U KaHAJIBI CBS3EH.
. Anmaparypa JMHUI CBS3H.
9. XapakTepuCTUKH JINHUN CBSI3H.
10. IIponyckHast ciocCOOHOCTH KaHAJIOB.
11. Crioco6s! nepenauu JaHHBIX.
12. AnanoroBast MOIYJISALIMSL.
13. luckpetHas (undpoBasi) MOAYIISIIHS.
14. Crioco06s! 1u(poBOro KOAUPOBAHUS TaHHBIX.
15. Jlornyeckoe KOAMpPOBaAHUE.
16. Metoapl CHUHXpOHU3ALIHUH.
17. Metoab! 0OHapyKEHUsI HCKa)KEHU N
3.4. MHOrOKaHalbHbIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI
1. [IpyHIMIIBI TOCTPOEHUS U CTPYKTYPHBIE CXEMbI MHOTOKAHAJBHBIX CUCTEM.
2. MeTo1bl MyJIBTUIIIIEKCUPOBAHUS U AEMYJIBTUIIIIEKCUPOBAHUS CUTHAJIOB.
3. MynpTUIUIEKCHPOBaHHE C pa3eIeHUEM YaCTOThI U BpEMEHHU.
4. Pa3nensemas cpefa nepeaayy JaHHbIX.
5. MeToibl KOMMYTAaIUH.
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6. KananooOpa3zyroriye cucTeMbl;, OpraHU3allks PereHepallnOHHBIX U TPHUEMOTIEPEIAI0NTIX
YCTPOMCTB Ha MaruCTPaJIbHBIX TPaccax; MOCTPOEHUE TPAKTOB Mepeaaun CUTHAJIOB; OCHOBBI
ONTUYECKUX CHCTEM MepeadH.

3.5. lludpoBsie TeIEKOMMYHUKAITMOHHBIC CETH

1. ITepexon k uPOBBIM CETAM - TJIABHOE HAMPABICHUE COBPEMEHHBIX
TEJIEeKOMMYHUKAIMOHHBIX TEXHOJIOTHUH.

2. Bunbl iupoBBIX TEIEKOMMYHHUKAIIMOHHBIX CUCTEM U UX OCOOSHHOCTH Ha IMPUMEPE
nepBuyHOM nudpoBoi cucrembl MKM-30.

3. Ceru PDH. Ilne3noxponnas mudposas uepapxus (PDH), ocoOeHHOCTH TUPPOBBIX ceTeit
Ha ocHoBe PDH. Orpannuenus texnonoruu PDH.

4. Ceru SDH. Cunxponnas nudposas uepapxus (SDH). locronncTBa nudpoBsIx cerel Ha
ocHose SDH.

5. CpaBuutenbHblit ananus cereii PDH u SDH.

3.6. Pacnpenenenve nHpopmManuu B TEICKOMMYHUKAITMOHHBIX CETSIX

1. Metobl pacnpeneneHust UHGOpMAIMK B TEIEKOMMYHUKALIMOHHBIX CETAX

2. TeneKkOMMYHHUKAIIMOHHBIE CETH C MapHIpyTU3auei napopmanuu (y310BbIe CETH).

3. Tononorus ¢usznyeckux cpszeil. Aapecanus y3jaoB CeTH.

4. Kommytanus. Onpenenenrne nHQOPMAIMOHHBIX TOTOKOB. KoMMyTanus KaHaioB.
KommyTtanus coobmennii. Cnoco6sl KOMMYTALMU TAKETOB.

5. 3az1epKKH, IOTEPU U MEPETPY3KHU B CETIX € MAKETHOW KOMMYTalUEH.

6. IlonsiTie 00 ynpaBaeHUH MOTOKAMH B CETSIX MAKETHOM KOMMYTAlIUH.

7. OcoOEeHHOCTH MAKETHOM KOMMYTAIIUU B TEJICKOMMYHHUKAIIMOHHBIX CETSX.

3.7. UHTerpanus 1 KOHBepreHus HU(POBbIX TEICKOMMYHHUKALIMOHHBIX CeTeH

1. TeXHUKO-2KOHOMUYECKHE U MOTPEOUTENBCKUE MTPEANIOCHIIKY IEpeXoia K YHUBEPCAIbHBIM
IUGPOBBIM TEXHOJIOTHAM Iepefadu cooOleHui 1000ro Buga. OCHOBHBIE M JIONOJIHUTEIbHBIC
YCIIYTH CBSI3H.

2. HeoOxoauMOCTh HMHTErpanuu ciyx0 nepepauyd MHPOpPMALUMU Ha €AMHOM 1H(poBOi
TexHojornueckoi ocHose. Lludposrie cetu ¢ unrerpauueit cayx6 (ISDN). Cunxponnsiit (STM) u
acuHXpoHHBIN (ATM) pexxuMsl epeaaun B LU(QPOBBIX CETAX.

3. Tlonstue o6 wunremwiektyanbHbXx ceTax. Cetu NGN (Next Generation Networks).
WHTerpanus TeIeKOMMYHUKAIIMOHHBIX CeTeH MOJBMXKHONH M (UKCUPOBAHHOHN, Ha3eMHOU W
CIIyTHUKOBOM CBS3H.

TunoBbie BONPOCHI K 3a4€Ty

CnexTpsl IepUOANYECKUX CUTHAJIOB.

CHexTpsl HETIEPUOANUECKUX KOJIeOaHUH.
XapaKTepUCTUKU CIIyYailHbIX CUTHAJIOB U MTOMEX.
CucreMbl MPOU3BOACTBEHHON PaJOCBSI3H.

Cucrembl COTOBOM PaMOCBSI3H.

CucreMbl paguopesIeHON panOCBs3H.

CucTtembl TPaHKMHTOBOM paiiOCBsI3H.

CucTemMbl CITyTHUKOBOM CBSI3U.

AHTEHHBI Y3KOIOJIOCHBIX CUTHAJIOB.

AHTEHHBI ITUPOKOIIOJIOCHBIX CHUTHAJIOB.
MopaynupoBaHHbIE CUTHABI.

CucreMsl TeepaguoOBEIIAHMS.

dopmMupoBaHUE TEIEBU3MOHHBIX U300paKESHHIA.
CranmapThl TeIEBEIIAHNUS.

JleTekTupoBaHUE MOIYTUPOBAHHBIX KOJIEOaHMIA.
PannonpreMHUK NpsSIMOro yCUIICHHUS.
CyneprerepoAMHHBIN paguonpueMHUK AM-CUTHAIIOB.
CyneprerepoauHHbINA paguonpueMHuK YM-curuanos.
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19. BxopnHas 1emnp paguonprueMHHKA.

20. ABromaruyeckas MOJICTPOIKA YaCTOTHI FeTePOIUHA PAIUOTIPHEMHHUKA.

21. CnocoObl  (OpMHPOBAaHUS PATUOCUTHAIOB B  paJUONEpeNaTYnKax  pPazIUdHOrO
Ha3HAYCHMUSI.

22. Bupasl paboThl paiuonepeaaroInX yCTPOHUCTB.

23. CuHTe3aTophl YaCTOT.

24. Bujpl cTaHIAPTOB JUIS TEIEKOMMYHUKAIIMOHHBIX CUCTEM U CETEH.

25. Bupsl cooOmieHni U X XapaKTePUCTUKH.

26. IlpuHmunbel npeoOpa3oBaHMs  aHAJIOTOBBIX cooOmieHnid B mudpoByro  dopmy
(IMCKpeTH3aIus 1Mo BPEMEHH ).

27. TTpuHIHMITEI TPpeoOpa30BaHMs aHAIOTOBEIX COO0MIIEeHUH B IM(POBYIO opMy (KBAaHTOBAHUE
110 YPOBHIO).

28. IlpuHmunbel npeoOpa3oBaHMS AHAIOTOBBIX  coOOmeHMH B mUdpoBylo  dopmy
(komMpoBaHue).

29. Ilpunmunel  npeoOpazoBaHuss MH(POBBEIX  COOOIIEHWI B  aHAIOrOBYI  (opmy
(mexoupoBaHue).

30. Ilpunmumer npeoOpazoBaHuss MHUQPOBBEIX  COOOIIEHWH B  aHAIOrOBYI  (opmy
(MHTEPIIOAISA).

31. Crangaptel aHajIoro-nu(poBOro MPEOOpPa3OBaHUS W CHKATHUS ayJu0 W BH3YyaJbHOM
uHpopmanuu.

32. Buppl CUTHAJIOB W MOMEX B TEIEKOMMYHHKAIIMOHHBIX CHCTEMaX M UX MaTeMaTUYEeCKHE
MO/IEJIH.

TunoBblie 3agaun

1. OOBSICHUTD MOHATHE MOAYJSILIMM U aMIUIUTYAHO-MOAYJIMPOBAHHOIO CUTHaja. PaccuuTars
COCTABJIAIOLIME OJHOTOHAIBHOrO AM cuHrHaja, HamucaTh €ro ypaBHEHHE C PacCUYMTaHHBIMU
COCTaBJISIOLIMMH, H300pa3UTh BpPEMEHHbIE M B MacIITade CIEKTPalbHYIO JHarpamMmbl, €CIU
aMIUTUTY/a HanpsbKeHUs Hecyiero kojebanus 150 B na wacrore 650 kI'11, mpuparienue aMminTyabl
85 B, a yactora ynpasnustouiero koiedanus 3,5 k['u. Onpeaenuts o AuarpaMMe MIUPUHY CIEKTpa
AM koneOaHus1.

2. JlaTh IOHATHE PEaIbHOr0 OJIMHOYHOIO 3aMKHYTOI'O KOJIEOATENIbHOTO KOHTYpa U MPUBECTH
ero cxemy. B peasbHOM KOHType MPOMCXOIAT CBOOOJHBIE KOJeOaHMs C HAauyaJbHOM aMIIUTYIOM
toka 500 MA u vacroroit 700 kI';. OnpenenuTb UHAYKTUBHOCTh KOHTYpA, MEPUOJ, JUIMHY BOJIHBI,
€ro J0OPOTHOCTh, YHCIIO U BpeMsl CBOOOJIHBIX KOJIEOAHUH, a TaK ke JIorapu(pMUIecKuil 1eKpeMEeHT
3aTyXaHus, €Clii eMKOCTh KOHTypa 50 nd, a conpoTuBiieHHE NOTEPH B KOHTYpe 2 OM.

3. B KOpPOTKO3aMKHYTOM KOaKCHaJbHOM Ka0elle C BOJHOBBIM conpoTuBieHueM 75 OM Ha
pacCTOSTHUM 5 M OT KOPOTKO3aMKHYTOTO KOHIIa KaOeysi MPOXOAHWT TOK ¢ amruutyaod 100 MA.
Onpenenuth aMIUTUTYIHbIC 3HAYEHHUS HANpsKEeHUs U Toka Ha paccrosausx 0,21; 0,47; 1,83; 2,5 u
3,5 M OT KOpPOTKO3aMKHYTOTO KOHL@ KaOess MpH JUIMHE BOJHBI 2,5 M M MOCTPOUTH TI'pa(uKu
(BpeMeHHbIe JarpaMMbl) 3aBUCUMOCTEN aMILTUTY/1 TOKa U HANPSDKEHUS 110 3TUM OTpPEe3KaM.

4. PaccumTaiiTe, KakoW HampaBJIEHHOCTHIO JODKHBI O0NaJaTh TEpenaromias W MpueMHas
AQHTEHHBl KOCMHMYECKOW paguoIMHMU, 4TOOBl Ha pacctosHuM 300000 xM Ha BomHe 3 cM mIpu
MONIHOCTH w3iaydeHus 1 kBT Obuta oOecriedyeHa MOIIHOCTH MpUEMa 10! Br. (Uzromos, Jlunpge
OCHOBBI PaJIMOTEXHUKH)

5. UneanpHBIN KOJIeOATENBHBIM KOHTYP UMeeT cieayrontue nanasie: L = 300 mxI'H, C = 300
n®. Onpexenuth: a) Kakol €MKOCTH SKBUBAJICHTEH KOHTYp mpu uacrtore BHemHed DJC f; =
100 I'1r; 0) KaKoif MHAYKTHBHOCTH SKBHBaJICHTeH KOHTYp mipu yactote BHemHer DJIC f, = 1000 kI iy



punioxenne 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) H.TIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqemm H OLICHOYHBIC CpeaACTBA AJIS IPOBCACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranuum:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl
o0ydeHus

OneHouHble CpeCTBA

ITIK-5 Cniocoben oprann3oBaTh NPOPHIAKTHYECKYIO pabOTy 3JEKTPOHHOTO 000Dy 1I0BAHUS
[TK-5.1 Pa3zpabareiBacT MEpOIIPHUATHS 10 TUTAHUPOBAHUIO TTOPSIJIKA M TIOCIICIOBATEIILHOCTH MTPOBEICHUS MPOQUIAKTHICCKUX padOT HA JIEKTPOHHOM

000pyIOBaHUU

3HaTe

— (M3UYECKYIO CYITHOCTH IPOIIECCOB,
IPOUCXOJAIIMX B CUCTEMAX Mepeadn
uH(OpPMAIIUH B TICJIOM;

— (U3UUECKYIO CYLHOCTH MPOLIECCOB,
MPOUCXOISIINX B OTJCIBHBIX Y3JIaX CUCTEM
nepeaayn uHGopMaIuu;

— (PM3UYECKYIO CYITHOCTh IPOLIECCOB,
HNPOMCXOAIINX B AJIEMEHTAX Y3JI0B CHCTEM
nepenayy nHGopMaluu.

Tumnosbie BONpPOCHI K 3a4eTy:

1. Buasl painoTeXHUYECKUX CUCTEM Mepeaadn HHPOpMaIUu.

2. OcoOEHHOCTH UCIOJIb30BAHUS PAJAMOYACTOTHOTO CIIEKTpA.

3. Tabmue! paanodactor. OCOOEHHOCTH PACIIPOCTPAHEHUSI U UCTIONB30BaHUS
pamuoBosin CBY-nuamnasoHna.

4. Tabnuie! paanodactoT. OCOOEHHOCTH paCPOCTPAHEHUST HMCIIOJIb30BaHUS PAHOBOIH
YKB-aunana3oHa.

5. Tabnunps! paguoyactor. OcOOEHHOCTH pacpoOCTPaHEHUs U UCTIONb30BaHUS
panunoBosH KB-nuana3ona.

6. Tabnuue! paguoyactor. OCOOEHHOCTH PAaCIPOCTPAHEHUS U UCTIONb30BAHUS
paauoBosiH CB-auanasona.

7. Tabnuuel paguoyactor. OCOOEHHOCTH paCPOCTPAHEHUS U UCTIONb30BaHUS
pamuoBoisiH [IB u C/IB-auanazona.

8. JleTekTupoBaHHE BHICOKOYACTOTHBIX KosleOaHUH. JleTeKTOpHbIE KaCKaabl TPUEMHHUKOB.
9. Curnans! B paguorexauke. Knaccudukanus, pusndeckre xapakTepUCTHKH.

10. Pagnonomexu 1 ciocoOsl 60pbOBI C HUMHU.

11. Jluaun cBsi3u. Pa3HOBHIIHOCTH KaHAIOB CBs3H. [IpoBoja, KoakCHalbHBIE KaOelnu,
BOJIHOBO/IbI, BOJIOKOHHO-ONTHYECKUH Ka0ellb, paArOBOIHBI PAa3IMYHOrO AUANa30Ha.

12. Dnextpuueckue GuiabTpbl. HazHaueHne n XapaKTEPUCTHKH.

13. ®unpTpsl HCTOYHUKOB MUTAHUS IOCTOSTHHOTO TOKA.

14. ®unbrpel HUKHUX YacToT (PHY). HazHaueHnue u xapakTepuCTUKU.

15. ®unprpsl BepxHux yactoT (PBY). HazHaueHue u xapakTepUCTHKU.

16. ITomocoBkIe 1 3arpaauTeabHbIe (PUIBTPHI.

17. CniexTpbl NepuoINYECKUX CUTHAJIOB.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

18. CrieKkTpbl HENEPUOTUICCKUX KOICOAHUIA.

19. XapakTepucTuKu CIy4aiHbIX CUTHAJIOB U TIOMEX.
20. CucTtembl TPOU3BOJCTBEHHON PaIMOCBSI3H.

21. Cuctembl COTOBOM PaIMOCBSI3H.

22. CucteMbl paiopeIeHON paTuoCBsI3H.

23. CucremMbl TPAaHKUHTOBOHM PaJIMOCBSI3H.

24. Cucrembl CIIyTHUKOBOM CBSI3H.

25.. AHTECHHBI Y3KOIIOJIOCHBIX CUTHAJIOB.

26. AHTEHHBI IMPOKOMOJIOCHBIX CUTHAJIOB.
TunoBoe npakTuyeckoe 3aaHue

[Tosicuute xapaktep pacnpocTtpaneHusi YKB-paanoBoiH B pa3nMyHBIX peXUMax (CM.

PHUCYHOK)

v X

EAL L2

\ 4

EAU 3

W X

EAU A2
4

[IpuBeauTe ycioBHs, IPH KOTOPHIX PEAIN3YETCS PEKUM 2 (CM. PUCYHOK).

\ 4

VYmers

— pa3pabaThIBaTh MOJIEIH MTPOIIECCOB,
INPOUCXOAIINX B CUCTEMAX Mepeaun
uH(pOpMaIU B 1IETIOM;

— pa3palaTbIBaTh MOJIEIIH MIPOIIECCOB,
HNPOMCXOJAIINX B OTJEIIBHBIX Y3/1aX CUCTEM
nepeaayn nHGopMaIuu;

TunoBbie BOIIPOCKHI K 3alIIMTE TEM:

Bugel curhHagoB u moMexX B TCIICKOMMYHHUKAIIMOHHBIX CUCTEMAX W HUX
MaTEeMaTHYCCKUE MOACIIN.

Kanans! cBg3ei 1 UX MaTeMaTHUYECKHE MOACIIN:

1. OHpG,Z[CJ'ICHI/Ie IOHATHUA «KaHaJI» B TCOPHUH CBA3U B 3aBUCUMOCTH OT
pacCMaTprUBACMBIX ceueHu IIPpU CBA3U «TOYKA-TOYKA».
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DJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl
00y4eHus
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— pa3pabarbiBaTh MOJEIH  IPOLIECCOB,
MPOUCXOASIINX B DJIIEMEHTaX Y3JIOB CUCTEM
nepenayy nHGoOpMaluu.

. CBa3p ¢ noHatuamu monenu OSI.

. KoHnenryanabHble MOJEIN KaHAJIOB.

. OcHOBHBIE MaTeMaTHUYECKHE MOJIeNN (PU3NYECKUX U MH(POPMALIMOHHBIX KaHAJIOB.
. Ilokazarenu kayecTBa KaHAJIOB Mepeaadn HHPOPMAIUH.
. Kanaus! cBszeil.

. IlepBHYHBIE CETH U KaHAJIBI CBS3EH.

. Anmaparypa JIMHUH CBA3H.

. XapaKkTepUCTUKH JINHUN CBSI3H.

10. TIpomyckHas ciocoOHOCTh KaHaJIOB.

11. Crioco0Os! nepeiauu JaHHBIX.

12. AnanoroBasi MOAYJISLIUS.

13. TuckperHast (g poBast) MOTYIISAIIHSL.

14. Crioco0b! 11u(ppoBOTO KOAUPOBAHKS JTAHHBIX.

16. MeToapl CHHXPOHU3AIIHIH.

17. MeToab! 0OHapyKEeHUsI UCKAKEHUI

O 01N DN K= W

Bnanets

— MaTeMaTUYeCKUM armnapaToM s
OTIMCAHMSI TTPOIECCOB, MPOUCXOISAIINX B
cucrteMax nepeaays HHGOpMaIMH B LIEJIOM;
—  MareMaTH4YecKHUM  amnmapaToM Ui
ONHCAHMS TIPOLECCOB, NPOUCXOASIINX B
OTIENBHBIX  y3J1aX CHCTEM Iepenadu
uHpOpMaInH;

— MaTeMaTHYEeCKUM armnapaToM JIis
OTHCAHMSI MTPOLIECCOB, MPOUCXOASAIINX B
9JIEMEHTAX Y3JI0B CUCTEM ITIepeadn
UHpOpMaLINH.

Tunosble BONPOCHI K 3alUTe TeM:

1. Meroasl MyYJBTHIUIEKCHPOBAHUS M JEMYJIbTHUIUIEKCUPOBAaHUS CHUTHAJIOB,
OCHOBAHHBIE Ha YACTOTHOM pa3/ieJICHUH.

2. Meronbl MyJIbTHIUIEKCUPOBAHUS W JIEMYJIbTHIICKCHPOBAHUSI CHTHAJIOB,
OCHOBAHHBIE HAa BPEMEHHOM pa3eIeHHH.

3. Meronbl MyIbTHIUIEKCUPOBAHUS W JIEMYJIbTHIICKCHPOBAHUSI CHTHAJIOB,
OCHOBAHHBIE Ha KOJIOBOM pa3/IeJIeHUH.

4. CunxponHnas uugposnas uepapxus (SDH).

5. Cunxponnslii (STM) pexxum nepenadn B 1U(PPOBBIX CETSIX.

6. DTamoHHAS MOJEIh B3aUMOCBSI3H OTKPHITHIX crcTeM (Moaenb OSI).

7. TenekoOMMyHUKAIMOHHBIE CETH C MapHIpyTu3aiuei uHpopmanuu (y310BbIe
CEeTH).

8. KommyTtanus KaHasioB.

9. KommyTarus cooOIIeHui.

10. Cnoco6bl KOMMYTAIIUU TTAKETOB.
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11. 3apeprxku, MOTEPH U MEPETPY3KH B CETAX C MAKETHOW KOMMYTAIHEH.

12. YnpaBneHue NOTOKaMHU B CETSAX MaKETHOW KOMMYTALIUH.

13. HHTerpamus ¥ KOHBEPTeHIIHS ITUPPOBBIX TEICKOMMYHHKAIIMOHHBIX CETEH.

14. OcHoBHbIE U AOTOTHUTEIbHBIC YCIYTH CBSI3H.

15. [udposeie cetu ¢ uaterpamueit ciyxo6 (ISDN).

16. KonnenryanbHble MOJETH KaHAJIOB.

17. Tloka3zaTenu KayecTBa KaHAJIOB Iepe1auyu HHMOOpMaIUH.
Tunosas 3agaua
B kK0poTKO3aMKHYTOM KOaKCHAJIbHOM KabOelle ¢ BOJTHOBBIM COINPOTHBICHHEM 75 OM Ha
pacCTOSHUHU 5 M OT KOPOTKO3aMKHYTOTO KOHIIA Ka0eJIs MMPOXOAUT TOK ¢ amrutuTymoi 100
MA. Onpenenuth aMIUIMTYIHbIC 3HAYEHUS HAINpSOKEHUs U Toka Ha paccrosHusx 0,21;
0,47; 1,83; 2,5 1 3,5 M OT KOPOTKO3aMKHYTOI'O KOHI[a Ka0OeJjsl IPU JUIMHE BOJIHBI 2,5 M U
MOCTpouTh Tpaduku (BpeMEHHBIE AMAarpaMMbl) 3aBHUCHUMOCTEH aMIUIMUTYyA ToKa U
HaIpPsDKEHUS 110 ITUM OTPE3KaM.

I1K-5 CnocoOeH oprann3oBath NpopUIaKTHUECKYIO pabOTY 3JEKTPOHHOTO 000PYAOBaHUS.
[1K-5.2 KoHTponmupyeT MoJHOTY ¥ Ka4eCTBO MPOBEACHUS MPOMUITAKTHIECKUX PadOT Ha SJIEKTPOHHOM 000PY/IOBAHHH.

3HaTh — XapaKTEepUCTUKH U 00JIacTh Tunosbie BONpockI K 3a4eTy:
IPUMEHUMOCTH 0a30BbIX 3JIEKTPOHHBIX 1. CocraB (cTpyKTypa), KIaccu(pHUKaIMs 1 OCHOBHbIE TapaMeTphl EePeIaTYNKOB.
KOMIIOHEHTOB; 2. BoIxoHbIE KacKa/bl IEPEIaTIYNKOB.
— CXEMOTEXHHUKY OCHOBHBIX 3J1eKTpOHHBIX | 3. CocTaB (CTpyKTypa), Kjaccu(uKalus 1 OCHOBHBIE TapaMeTphl IPUEMHUKOB.
y3JI0B CUCTEM Iepeaun JaHHbIX; 4. BxosaHble 11eTTH TPUEMHHUKOB.
— MporpaMMHoOe oOecTriedeHne It 5. IlpuHnMI AeMCTBUS CyNEPreTepOINHHOIO IPUEMHUKA.
pa3paboTKU cUCTEM Nepeadun 6. JlerekTupoBaHNE BHICOKOYACTOTHBIX KoJIeOaHUM. JleTeKTOpHbIE KacKa bl IPUEMHHUKOB.
UH(OPMALIUH B 11€JIOM M OTJIEJIbHBIX €€ 7. CTpyKTypa ¥ IpUHLMI paboThI FeHepaTopa ¢ CaMOBO30YKIEHUEM (aBTOTEHEPETOPOB).
Y3JI0B. 8. CTpykTypa U IpUHLHKI pabOTHI T€HEpaTOpa ¢ BHEIIHUM BO30YKIEeHHEM (YCUIIUTENN

MOIIIHOCTH paro4acTOThl).
VYmers — C03/1aBaTh UMUTAI[MOHHBIE MOJIETTU IIpumep THIIOBOI0 NPAKTHYECKOI0 3aJaHUS

CHCTEM Ieperay HHPOPMALIUH C
MTOMOILBIO CIIEUATN3UPOBAHHOTO
IPOTPaMMHOT0 00ecreueHus;

Co3pnaiire B makere Simulink cpensr Matlab monens reneparopa paguodacrorst 200 MIy
BBITIOJTHEHHOTO 110 CXeME «EMKOCTHOM TPEXTOUKM» (CM. pUCYHOK). Bribepute
COOTBETCTBYIOIIUH TPAH3UCTOP, HANPSHKEHUE UCTOUHUKA MUTAHUS, PACCUUTANTE
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— IPOBOJIUTH aHAJIU3 CHCTEM Tepeaaun
uH(pOpMAIIUH B TIEJIOM;

— pa3pabaThIBaTh CUCTEMBI TIepeaaun
UH(OPMALIUH B 1IEJIOM M OT/ICJIbHBIX €€
y3JI0B;

— CO3/1aBaTh MPOrPaMMHOE 0OeCIICueHUE
JUIsS pa3pabOTKU CUCTEMBI Tepeadn
UH(POPMALIUH B 1IEJIOM M OT/ICJIBHBIX €€
y3JI0B.

HOMUWHAaJIbI TIACCUBHBIX KOMIIOHECHTOB.

Bnanets

— HaBBIKAMH MPOEKTUPOBAHUS U CO3/IaHUS
OTJICIbHBIX PJIEMEHTOB U Y3JIOB YCTPOMNCTB
nepeaaun JaHHBIX;

— METOJ]aMH aHajn3a paboTOCIOCOOHOCTH
AJIEKTPOHHBIX Y3JIOB YCTPONCTB CBSI3U C
MOMOILBIO CHIEUATN3UPOBAHHOTO
MIPOrpaMMHOTO 00€CTICUEHHUST;

— METOoJaMH pa3paboTKU CUCTEMBI
nepeaaun nHGOpMaIuy B EJIOM H
OTJIENIbHBIX €€ y3JI0B

IIpuMep THIIOBOT0 MPAKTHYECKOTO 3aIaHUS

JI1st *MUTAITMOHHOM MOJIeNIH reHepaTtopa paanodactorsl 200 MI'1 BEITTOJTHEHHOTO 110
cXeMe «EMKOCTHOM TPEXTOYKHY OIICHUTE CTAOMIHLHOCTh YaCTOTHI B PEKUME XOJIOCTOTO
X0/1a IPU U3MECHEHUH HaNPsOKCHHS UICTOYHUKA B 1uana3one +10%. Ouenure
CTAOMJIBHOCTD YAaCTOTHI ITPH U3MEHEHUH HOMUHAJILHOM HANPsHKEHUH UCTOYHUKA U
W3MEHEHUU COTIPOTUBIIEHUS Harpy3ku B auamnaszone oT 10R, 10 0,5R,.




0) Ilopsinox npoBeaeHNs1 NPOMEKYTOUYHOM ATTECTAIMM, IOKA3aTeJ Il U KPUTEPHH OLlCHUBAHUSA:

[IpoMexxyTouHasi arrectalus 10 AUCHUIUIMHE BKJIIOYACT TEOPETHUYECKHUE BOIPOCHI,
MO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHHUS OOYYaIOIIUMMCS 3HAHUM, U MPAKTUUYECKUE 3aJaHUs,
BBISIBIISIIOIINE CTENEeHb C(OOPMUPOBAHHOCTH YMEHUH W BIIQJIeHUMH, MPOBOAMUTCS B (hopme 3adeTa ¢
OIICHKOM.

3ader monydaeT OOydYarolIuics, CBOCBPEMEHHO M B TOJHOM 0OOBEME BBIMOJHUBIIUN BCE
TpeGoBaHus pabovel IpOrpaMMbl JUCIUTUIHHEL.

Kpurepun BbicTaB/IEHUS 3a4€Ta ¢ OLIEHKOM:

— Ha OICHKY «OTJHYHO» — OOYyYaloIIUiCS [OJDKEH TI0Ka3aTh BBICOKUN YpPOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOe 3HaHuEe y4eOHOTO
Martcpuaa, CBO6OI[H0 BBIIIOJIHATL MPAKTHUYCCKUC 3alaHUsA, CBOGOI[HO OoneprupoBaTb 3HAHUAMU,
YMEHUSIMH, IPUMEHSATh X B CUTYallUsX [MOBBIIIEHHOM CII0KHOCTH; 00Y4aIOIIUNCs J0KEH 001a1aTh
SHAHUSAMU HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUA U O6’b$ICHeHI/I$I I/IH(I)OpMaLII/II/I, HO H
MHTEJJICKTYyaJIbHBIMU HaBBIKAMH PEIICHUs MPoOJieM U 3a/1a4, HaXO0XK/ICHUs YHUKAIBHBIX OTBETOB K
HpO6JICMaM, OLICHKHU U BBIHCCCHUA KPUTUYCCKUX Cy)KI[eHI/H\/JI;

— Ha OIEHKY «XOpollo» — oOydamoIuiics JODKEH I[0Ka3aTh CpeJHUIl YypOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HAHWA, YMCHHUA OCBOCHBI, HO JOITYCKAarOTCA
HE3HAYUTENbHbIE OIIUOKU, HETOYHOCTH, 3aTPYAHEHUS MPU AHATUTHYECKHUX OMEPalUsX, EPeHOCce
3HAHUU U yMeHI/H\/JI Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAllUH,

— Ha OLEHKY «Y/AOBJIETBOPUTEJbHO» — CTYACHT JOJDKEH I0Ka3aTh MOPOTOBBIM YPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHGT@HHI/Iﬁ, TO €CTb OH JOJIKCH UMCTH 3HAHUA Ha YPOBHE BOCIIPOU3BCACHUA
u o0bsicHeHUs WH(POpPMAIMU, HHTEIUICKTyalbHble HABBIKM PEIICHUs MPOCThIX 3a/1ad; B XOE
KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ AO0IYCKAaKTCA OHII/I6KI/I, MMPOABIACTCA OTCYTCTBHUEC OTACIBbHBIX 3H21HPII>1,
YMEHHM, HABBIKOB, OOYYaIOIIUIICS MCTIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUU
SHAaHUAMU U YMCHUAMU IIPU UX IICPCHOCC HA HOBBIC CUTYAILIUH.

— Ha OLIEHKY «HEeYI0BJEeTBOPUTEIbHO» — PE3yIbTaT 00y4eHUs HE JOCTUTHYT, KOMIETCHIINH
HE C(l)OpMI/IpOBaHI)I, CTYACHT HC MOKECT ITOKa3aTb 3HAHUA Ha YPOBHC BOCIIPOU3BCACHUA U 0O0BSICHEHNS
uH(pOpMaIliK, HE MOXKET MOKa3aTh MHTEIUIEKTya IbHble HAaBBIKU PEIICHHSI IPOCTHIX 33/1a4.



