MHWHHUCTEPCTBO HAYKHM U BBICIIIEI'O OBPA3OBAHUS
POCCHUUCKOU @EJJEPALTUN

®DenepanbHOE rocyiapcTBEHHOE OI0/DKETHOE 00pa30BaTebHOE YIPEIKICHHE
BBICIIEr0 00pa3oBaHUs
«MarHuTOropcKuii rocyiapCTBeHHbINH TexHuueckuii yausepcutet uM. I.1. Hocosa»

YTBEPXJIAIO
@ Jupextop UDHAC
C.N. JlyxpsiHOB

/)
') 26.02.2020 r.

PABOYAS ITPOI'PAMMA JUCHHUIIJIMHBI (MOYJISA)

CPEJ/ICTBAIIEPEJIAYH HH®OPMAILIHH

Hanpasiienne noAroToBKH (CENHAIBHOCTD)
11.03.04 DnekTpoHHKA H HAHOIJIEKTPOHHKA

HanpasnenHocTs (IIpodib/crieranm3anys) IporpaMMsl
ITporpaMmupoBaHEE H 3I€KTPOHUKA HHPOPMAITHOHHBIX CHCTEM

VpoBeHs BricIero oopa3oBaHus - GakaniaBpuat

®opma o6yueHus
3a04Has

Hncruryt/ dpakynsrer MHCTHTYT SHEPreTHKH H aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa DJIeKTPOHUKH H MEKPO3JIEKTPOHUKH
Kype ol
Cemectp

Maruauroropck

2020 rox



Pa6Gouas nporpamma cocrasiiena Ha ocHoBe @®I'OC BO no HampaBlIeHHIO NOATOTOBKH
11.03.04 DnexTpoHHKa W HAHO3JIEKTPOHHKA (YpoBeHb OakanaBpuara) (mpuka3 MuHOOpHAyKH
Poccuu ot 19.09.2017 r. Ne 927)

PaGoyas mporpaMma paccMOTpeHa H o00peHa Ha 3acefaHuH Kadeapsl DIeKTPOHHKH U

MHKPO3JICKTPOHHKH

13.02.2020 r. mpotokon Ne 6 Q

3aB. kadenpoit 3 C.N. JIykpsiHOB
Pa6ouas nporpamma ofo6pena meroauueckoi komuccueit UOUAC
26.02.2020 r. mportokon Ne 5 @

[Ipencenarens @ C.N. JIykpsiHOB
Pa6ouas mporpamma cocrasiieHa:
JoueHT Kadpeapsl OU3UKH, KaH[[. TEXH. HAYK /éz«_:?«...——- M.B. Beuepkun

Penen3zent:
mupektop CL, OO0 "TEXHOAII UmxuHupHHT", KaH]. TEXH. H
— E.C. Cycnunsia



JIucr akTyanu3anum padodeil NporpaMmmabl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2020 - 2021
y4eOHOM rojy Ha 3aceaHuu Kadeapbl IJICKTPOHUKUA U MUKPOIJICKTPOHUKU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.WA. JIykpsaHOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceqaHud Kadeapsl DJIEKTPOHUKU ¥ MHUKPOIIEKTPOHUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.Hn. HYKLSIHOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
y4eOHOM oy Ha 3aceaHuy Kapeapsl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.Nn. HYKIJIHOB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Oy Ha 3aceaHuy Kapeapbl DIECKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokomn ot 20 . Ne

3aB. kadeapoii C.H. nyLﬂHOB




1. Ilean ocBOEHNH JUCHUILIHHBI

Llenpto ocBoenms aucumiumHbl  «CpenctBa  mepenadd  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

Hucnummuaa «CpenctBa mepefadd WHGOPMAMU» BXOIUT B YacTh y4eOHOro IIaHa
dbopMHUpYyEMYIO0 yYaCTHHKaMH O0Opa30BaTENIbHBIX OTHOIIECHUH 0Opa3oBaTeabHON mporpammbl. J1jis
W3YYCHUS TUCIUTUIMHBI HEOOXOAMMEBI 3HaHUs (YyMEHUsI, BIaJICHUS), CPOPMUPOBAHHBIC B PE3Yy/IbTATE
W3Y4YEHUS JUCIUTUINH/ TPAKTHK:

dusuka;

DU3nYeCKUE OCHOBBI MIEKTPOHUKH;

TeopeTnueckne OCHOBBI 2JIEKTPOTEXHUKH;

CXeMOTEXHHUKA;

OneMeHTH! IU(PPOBBIX YCTPOHCTB.

JycuuniuuHa siBisieTcs HeoOX0IMMOW NP MPOXO0XKIEHUH POU3BOICTBEHHOI -
NPEIIUTUIOMHOM MPAKTHKH, TOATOTOBKE U 3AIIUTE BBHITYCKHOW KBaTU(PUKAIIMOHHON paObOTHI.

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS AU CHMIIUHBI
U IVIAHUPYeMble pe3yJibTaThbl 00y4eHus!

B pe3ynbTare ocBoeHUs quCIUILIUHBI (Moayns) «CpencTBa nepeaayu nHGopMaimum»
oOyJaronuiicst 1oJKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

Kon Nuaukatop 10CTUKEHUS KOMITETEHIIUU
HWHJIUKATOpa

I1K-5 CnocoGeH oprann3oBath Npo(QUIAKTHUECKYIO paOOTY 3JEKTPOHHOTO 000PYAOBAHUS

[IK-5.1 Pa3pabaTsiBaeT MepONIPUATHS 110 IIIAHUPOBAHUIO MTOPSAIKA U TIOCIIE0BATEIbHOCTH
IpOBEIEHUS MPOPUIAKTUIECKUX PA0OT Ha 3JIEKTPOHHOM 000PYA0BaHUH

I1K-5.2 KonTponupyer momHOTY W KauecTBO MpoBeleHUs MpOodUIaKTHYECKHMX padoT Ha
AJIEKTPOHHOM 000pYI0BaHUH




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

OO01mmast TpyI0eMKOCTh TUCHUIUINHBI COCTaBiseT 3 3aueTHbIX equani 108 akaa. 4acos, B TOM
qHCe:

— KOHTaKTHast paborta 8,9 yaca;

— aynuTopHas 6 4acos,;

— camocTosaTenbHas padora 90,4 gaca.

— MOJITOTOBKA K SK3aMeHy — 8,7 akaj. yaca

®dopma aTTecTalMKi — dK3aMEH

AynuropHa
i g <
KOHTaKTHas [\ ==
6 & = Tz
pabota | = i< DopMBI TEKYILIETO g g
Q
o (B akan. s 8 Bun KOHTPOJIA £ 2
Paznen & | wacax)* |[& 7 . 2 5
> 5 = CaMOCTOSATCIIBHON YCII€BAaCMOCTH 1 [SWNS)
OUCIIUILIINHBI 7 o= . [
5| o |5 & paboThI MPOMEKYTOHOH | ©
E E 5 G aTTeCTaluu i o
| ®(2 S 3
E S| == =
[se] S | < (o]
Sle| 2@
Q < o
2| 5| B
1. OcHOBBI NOCTPOEHUS
PAANOTEXHUYECKHX YCTPOICTB
npueMa u nepegaqu
uHpopManun

1.1. OcHOBHBIE TOHATHS, 10 |CamoctositenbHOE | YcTHBIN ompoc. |TTK-5
TEPMUHBI U ONIPEACIICHHUS. U3y4eHUe 3
Knaccudukanus yueOHOU
PaAMOTEXHUYECKHUX CUCTEM. JUTEPATYpPBI

1.2. JInama3zoHsl 4aCTOT U 10 |CamoctositenbHOe | YcTHBIN ompoc. |TTK-5
curHanbl. OcoOeHHOCTH U3Yy4EHHE [IpoBepka ung. |3
pacnpocTpaHeHus] PaguoOBOIH 4 yaeOHOMU 3aJaHui
Pa3IMYHBIX JUANa30HOB. JUTEPATYPBI.

Pemenue nnn.
3a7laHUN.

1.3. IlocTpoenue 1 | 13 |CamocrosrensHoe | YcTHbIH onpoc. |[1K-5
PaAMOTEXHUYECKUX CUCTEM U3Yy4YEHHE 3y
CBSI3U W BEILIAHUS. yueOHOU
AHTeHHO-(uIepHbIE JUTEPATYpPHI
ycTpoiicTta. PaguonpuemMusie
ycTpoicTBa. Panguonepenaroniue
YCTPOICTBA.

HToro mo pazneny 0 1 30,4
2. IIpeodpasoBanue
MH(OPMALMOHHBIX CHTHAJIOB B
PAANOTEXHUYECKHUX CUCTEMAX U
KOMMYHHKAIHOHHBIX CeTAX 4

2.1. Curnansl, nepegaBaemMbie 6 |CamocrostensHoe |YcTHbIH onpoc. |[1K-5
B CUCTEMAaX PaJuOCBsI3U U U3Yy4YEeHHE 3y
TeneBuacHu. Bunnl yaeOHOU
MIPE/ICTABJICHHS] CUTHAJIOB. JUTEPATYpPBI




2.2. CieKTphl MEPUOTUUECKUX 6 |CamoctositenbHoe |YcTHbIN onpoc. |[TTK-5
kosiebanuii. CieKTpsl HU3y4ECHHUE IIpoBepka una. |yB
HEIEePUOINYECKUX KOJIeOaHUH. yaeOHOMU 3aJlaHUN

JUTEPATYPBHIL.
Pemenue nug.
3alaHUN.

2.3. Bune1 cooOuieHuii 1 ux 1/1 6 |CamoctostenbpHoe |YcTHbIN onpoc. |[TTK-5
XapaKTECPUCTUKHU. n HU3y4ECHUE IIpoBepka una. |yB
MoaynupoBaHHbIE CUTHAJIBI. yaeOHOMU 3aJjaHU

JUTEPATYPBHL.
Pemenune nun.
3alaHUN.

2.4. ITpuHIUTIBI 1 6 |CamocrostenbHoe |YcTHbId onpoc  [TTK-5
npeoOpa30BaHMs aHAJIOTOBBIX H3y4yeHue 3y
COOOIIeHUH yaeOHOM

JIUTEPATypPBI

2.5. MexnyHapoiHbIe 6 |CamoctositenbHOE |YcTHBIN onpoc. |[TTK-5
CTaH/IapPTHl aHAIOTO-IIU(PPOBOTO U3y4eHUE yB
peoOpa3oBaHus U CKATUS ayAUO yueOHOU
Y BU3yaJIbHOM WH(}OpMaIuu. JUTEPATYPBI

Hroro no pazneny 2 30
3. Paaunorexnuyeckue crnocooObl
3ammThI HHGoOpMauu

3.1. TenekOMMyHUKaIIMOHHbIE 10 |CamocrosarensHoe | Y cTHbI# onpoc. |TTK-5

CHUCTEMBI DJIEKTPOCBSI3U U3y4eHUE 3
yueOHOU
JIUTEPATYPHI

3.2. Apxurektypa u 1/1 10 |CamoctosrtenbHoe | YcTHbli onpoc. |ITK-5
IIPUHLUIIBI [IOCTPOCHUSI CETEM. n U3y4eHUE 3y
MHorokaHanbHbIE yueOHOU
TEJIEKOMMYHUKAITHOHHBIC JUTEPATYPHI
CHUCTEMBI.

3.3. Ludporsie 1 7,4 |CamocrositenbHOe | YcTHBIM ompoc. |[TK-5
TEJIEKOMMYHUKAIIMOHHBIE CETH. U3y4eHUe 3B
Pacnpenenenue nndopmanmu B yaeOHOMU
TEJIEeKOMMYHUKAIIMOHHBIX CETAX JUTEpaTyphl
HToro nmo pa3zaeny 2 30
HToro nmo xucmuminge 4/2 90,4 IK3aMeH

41
5 O0pa3oBaTesibHbIE TEXHOJIOTHH
Jns  ocBoenuss gucuuruimHbl  «CpencTtBa  mepenaun  MHGOPMAIMU»  UCTOIB3YIOTCS

MPEUMYIIECTBEHHO TPAJAUIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

WNudopmaninoHHbIe JEKIUH — AJIS U3JI0KEHUSI OCHOBHBIX TEOPETUYECKUX MOHATHIA, 3aKOHOB U
MIPUHIIMIIOB ONUCcaHus GU3NUecKux npoueccoB. /i noBbleHHst ”HGOPMAITMOHHON HACHIIIEHHOCTH
HapsIy ¢ UHQOPMAIIMOHHON JIEKITUEeH HCIIONB3YIOTCS JIEKIIMU -BU3yaIH3alMH1, a TAKXKE IPAKTUYECKHUE

3aHATHS B (DOpME TIPE3EHTAIUH.

[TpakTHyeckue 3aHATHS — JUIsl JETATN3ALMHA U YCBOEHHUS ITOIY4EHHBIX TEOPETUUECKUX 3HAHUM,
u 17151 GOpMUPOBaHUS TPEOyEeMbIX HaBBIKOB U YMEHUH.
Pe3ynbraThl 00y4eHHs: KOHTPOIUPYIOTCS IK3aMEHOM.




6 YueOHO-MeTOAMYECKOE 00ecneueHHe CAaMOCTOSITeIbHOI padoThI 00y4Yaommxcst

ITpencraBneHno B npuioxeHuu 1.

7 OueHoYHbIE CPEICTBA 1JIsl IPOBeIeHUsI POMEKYTOUHOI aTTecTaluu

[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAUYecKOe M1 MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)

a) OcHoBHasi IUTEpaTypa:

1. Momenckuii, FO. B. Teopernyeckue oCHOBBI pajroTexHUKH. CUTHAJIBI | yaeOHOe mocooue /
1O. B. Momenckuii, A. C. HeuaeB. — 3-e u3sn., crep. — Cankr-IletepOypr : Jlanp, 2018. — 216 ¢c. —
ISBN 978-5-8114-2230-2. — TekcT : anexkTpoHHbIH // JIaHb : 37IeKTpOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/103907 — Pexwum gocTyma: Jijist aBTOPHU3. MOJIb30BATEIICH.

2. 3pipsiHOB, FO. T. OcHOBBI paguoTeXHHUECKUX cUcTeM: yaeOHoe rmocodue / FO. T. 3pIpsHOB,
O. A. Benoycos, I1. A. ®eqtonnn. — 2-e usn., nepepad. u gon. — Cankt-IlerepOypr : Jlanb, 2015.
— 192 ¢. — ISBN 978-5-8114-1903-6.—  Tekcr: oayekTpoHHbIH //  JlaHb:
3JIEKTPOHHO-OnOmmoreunass cucrema. — URL: https://e.lanbook.com/book/67469. — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH.

3. Koxno, M. T. OcHOBBI painOCBsI3H, pPaIMOBELIAHUS 1 TEIEBUACHNUS : yaeOHOe mocodue / M.
T. KoxHo ; nox penakuueiit A. B. CmupnoBa. — Mocksa : ['opsiuas iuaus-Tenekom, 2016. — 272 c.
— ISBN 978-5-9912-0428-6. — Tekcrt : snekTpoHHBIH // JlaHb: 3JEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/107632. — Pexum poctyma: ajisi aBTOPHS3.
II0JIB30BAaTENEH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. DnexTpoMHaAMMKa U paclpoCTpaHeHHe paguoBoIH: yuyebHnoe nocodue / [1. FO. Mypomiies,
1O. T. 3eipsiHOB, 1. A. ®emonun, O. A. benoyco. — 2-e uzn., nomn. — Cankt-IletepOypr : Jlansb,
2014, — 448 c. — ISBN 978-5-8114-1637-0.— Tekct: osnekTpoHHbIi / JlaHb
3JIEKTPOHHO-OnOmoreynass cuctema. — URL: https://e.lanbook.com/book/50680 — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTENIEH.

2. PanuonpuemHubie yCTpOKUCTBA B CUCTEMAaX paanoCcBs3u : yueoHoe nocodue / FO. T. 3p1psHOB,
B. JI. YaoBukus, O. A. benoycos, P. 10. KypaocoB. — 2-e u3z., crep. — Cankt-IletepOypr : Jlans,
2018. — 320 c¢. — ISBN 978-5-8114-2589-1.— Tekcr: oneKkTpoHHBIH // JlaHb:
ANEKTpOHHO-OMbOHoTeynas cuctema. — URL: https://e.lanbook.com/book/107933. — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIEH.

3. AnTenssl : yue6Hoe nocobue / 0. T. 3vipsiHoB, I1. A. @entonun, O. A. benoycos [u ap.]. —
3-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2018. — 412 c. — ISBN 978-5-8114-1968-5. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/107934. — Pexxum gocTyma: i aBTOPH3. MOJIB30BATEIICH.

4. Jlebenpko, E. I'. Teopernueckue ocHOBHI mepenaun mHpopmanuu: monorpadus / E. T
Jlebenpko. — Cankt-IlerepOypr : Jlanb, 2011. — 352 ¢. — ISBN 978-5-8114-1139-9. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/1543. — Pexxum mocTyma: i aBTOPH3. MOJIB30BaTEIEH.

r) [Iporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe o0ecnieuenune

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS JTULIEH3UU

MS Windows 7 Professional {/I-1227-18 ot 08.10.2018 11.10.2021
(1 KIIACCOB)



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

MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

7Zip cB000JIHO pacnpocTpansemoe [10 0ECCPOUHO
NI MultiSim Education K-68-08 ot 29.05.2008 OeccpouHo
MathCAD v.15 Education |J1-1662-13 ot 22.11.2013 OeccpouHo
University Edition

Adobe Reader cB00OIHO pacmpocrpansemoe [10 0eccpoUyHO
Bpayszep Mozilla Firefox  |cBoGoano pacnpoctpansemoe I10 OeccpouHo

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca

Ccrlika

HanwnonanpHas

WH(pOpMaAITMOHHO-aHAIMTUYECKAsl CUCTEMa —
Poccniickiii MHIEKC HAYYHOTO ITATHPOBAHUS

URL: https://elibrary.ru/project_risc.asp

Scholar)

[Touckosas cuctema Axanemus Google (Google

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

I''1. HocoBa

OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.

http://magtu.ru:8085/marcweb2/Default.asp

9 MarepuaJjibHO-TeXHHYeCKOe ofecreyeHue TUCIUNIMHBI (MOYJIs1)

MaTepI/IaJ'ILHO-TeXHI/I‘leCKOFO obOecrieueHrs BKIIOYAET:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayaJuToOpuu

Jlexumonnas aynuropus ayn. 459

MynbTUMeauiHBIE CPECTBA XPAHCHHUS, IIEpeiadl |
peJCcTaBIeHUs HHPOPMALIUU

JlaGopatopust Ne459

KomrnekcHbie CTeHIbI paA04acTOTHOTO 000PYAOBaHUS C
KOMIUIEKTOM MPAKTHYECKUX padoT

-KOMIUIEKT CUMILIEKCHBIX paguoctaniuii BOBP.
-AHTEHHO-(QUIepHBIE CUCTEMBI.

Komnrerorepusle knaccsl LlenTpa
MH(OPMALIMOHHBIX TEXHOJIOTHI

OI'bOY BIIO «MI'TY» u

crienuaM3upoBanHas aya. 343

IlepcoHanbHbIE KOMIBIOTEPHI, 00bETUHEHHBIE B JIOKAJIbHBIE
CETH C BBIXOAOM B Internet, oCHanIeHHbIE COBPEMEHHBIMU
MPOrPaMMHO-METOAUIECKUMU KOMIIJIEKCAaMH JJI pEIICHUS
3aja4 B 00JIaCTH PaIMOYaCTOTHON TEXHUKH.




Ipuioxkenne 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHe CAMOCTOSTEIbHON padoThl CTY/IEeHTOB

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

AynuTopHas caMoCTOsITeNIbHAsl paboTa CTYICHTOB MPEIoiaraeT peuieHHe KOHTPOIbHBIX
3a/la4 Ha MPAKTUYCCKUX 3aHATUAX U YCTHYIO 3allIUTY TCM Ha MMPAKTUYCCKUX 3aHATUAX.

1.OCHOBBI TOCTPOEHUS YCTPOUCTB MpUEMa U Tiepeiadn HHPOpMaIuu

1.1. BBeaenue. DneKTpOCBs3b U PAAMOTEXHUKA, X POJIb B pa3BUTHH HAYKU, TEXHUKU U TEXHOJIOTHH,
NEPCHEKTUBBI PA3BUTHUS U ITyTH COBEPIICHCTBOBAHMS.

1.2. Knaccugukanus 1 CTpyKTypa HOCTPOSHHSI CUCTEM CBSI3U M BELIAHUS.

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

2.Buapl pagMoTeXHUYECKUX CUCTEM Iepeaauu HHHOpMAaIUH.

3.0c00€HHOCTH HUCITI0JIB30BAHUS PAIOYAaCTOTHOIO CIIEKTPA.

4.Tabauiupl paauovacTorT.

1.3. Jlnama3oHbl 9aCTOT U CUTHAIIBI

1.Curnansl, nepeiaBaeMble B CUCTEMaX PaJMOCBSI3H U TEJIEBUICHUS.

2.Kimaccuukarus u onpeesieHusl.

3.IlepBUYHbIC U BTOPUYHBIE CUTHAJIBI CBSA3H.

4.HomeHkaTypa paauouana3oHOB U Uana30Hbl HA3EMHOIO PaIMOBEIAHNU.

5. CTpyKTypHas cxema CUCTEMbI paiiOCBsI3H.

6. Bupl ipesicTaBiaeHus! CHTHAJIOB.

1.4. ITocTpoeHue pagMoOTEXHUUYECKUX CUCTEM

1.OgHOKaHAIBHBIE PAJMOTEXHUYECKHE CHCTEMBI TIepeiadn WH(OPMAIIHH.

2.Cucrembl IPOU3BOJCTBEHHON PAIUOCBS3H.

3.CucreMbl COTOBOM PaIMOCBSI3H.

4.Cucremsl paguoperaeHON paiuoCBs3Hy.

5.CucTteMbl MEHKUHTOBOM paIiOCBsI3H.

6.CucTeMbl CIIyTHUKOBOW CBA3H.

7.CucTeMbl paJilio U TeJEBEIIaHUs.

1.5. AuTeHHo-(duaepHbIe YCTpOiicTBa

1.OcHOBHBIE TOHATHS U ONPEEIICHUS.

2.0OCHOBHBIE PaAMOTEXHUUECKUE XaPAKTEPUCTUKH U ITapaMeTPhl aHTEHH B PeXXHUME NepeIayu.

3. IlpuemHbIe aHTEHHBI U UX PATMOTEXHUIECKUE TTapaMeTpBbI.

4. AHTEHHBI Y3KOIOJIOCHBIX U IIUPOKONOJIOCHBIX CUTHAJIOB.

5. OcHOBBI IPUHIIMIIA AEWCTBHSI, OCHOBHBIE MTAPAMETPhI U PA3HOBUAHOCTH aHTEHH.

6. JluHeliHble aHTEHHBI: SJIEKTPUYECKH BHOpATOp, IeieBas aHT€HHA, LWIMHIPUYECKas U
KOHHMYECKas CIIUPAJIbHBIE aHTECHHBI, TMAJICKTPUIECKNE CTEP)KHEBBIC aHTECHHBI.

7. AnlepTypHble aHTEHHBI: BOJIHOBOJIHBIE U3JTy4aTes M, PYIOPHbIE aHTEHHBI, TMH30BbIE
AQHTEHHBI, 3epKaJIbHbIC AHTCHHBI.

8. AHTEHHbIE PELIETKH: CHMMETPHUYHBIN BUOPATOP C IUIOCKUM Pe(IEKTOPOM M CUCTEMA JIBYX
CBSI3aHHBIX CHMMETPUYHBIX BHOPATOpOB, JUPEKTOPHBIE AHTEHHBI, BOJHOBOJHBIC IIEJIEBbIC
AQHTEHHBIC PEIIeTKH, (ha3UpPOBAHHBIC AaHTCHHBIC PEIIETKH.

1.6. OcHOBBI TENEBUIEHUS

1.0co0eHHOCTH BOCIIPUSTHS U300paKEHUSI.

2.YepHo-0enoe 1 IIBETHOE TEJIEBUICHHE.

3.CTpyKTypHas cxema CHCTEMBbI YePHO-0€JI0T0 TEJICBHUICHMSI.

4. ITpuHIUNBI IIBETHOTO TEJIEBUACHUS.

5. CTpyKTypa v CBOMCTBA BUICOCHUTHAJIA.

6. IIpuHImn paGoThl CUCTEMBI BEIIATEIBHOTO TEIEBUICHHUS.

7. ®opMupOBaHUE TENIEBU3MOHHBIX N300paKeHUH.



8. CucTeMbl TEJIEBU3MOHHOTO BEIIAHMUS.

9. Kimaccudukanms TeeBU3NOHHBIX CHCTEM.

10. CrannapTsl TeJEBEIIaHUS U BUACO3AIUCH.

11. TeneBu3HMOHHBIE TPUEMHUKH U BUJICOTEXHUKA.

12. DneMeHThI U y3I1bl TEJIEBU3UOHHBIX YCTPOUCTB.

13. Bompochl COBPEMEHHOT'O TEJICBUICHUS.

14. IIpyHIMTIBI ¥ CUCTEMBI IU()POBOTO TEIECBUICHHUS.
15.CtpykTypHas cxema cucTeMbl HU(POBOTO TEIEBUICHUS.

1.7. PanuonpuemMHsle ycTpoiicTBa

1. Knaccudukarus 1 OCHOBHBIE XapaKTEPUCTHKH PAAHOIPHEMHBIX YCTPOUCTB.
2.0co0eHHOCTH TOCTPOSHHSI PaIMOBELIATEIbHBIX YCTPOMCTB IprueMa U 00paboTKU

CHUTHAJIOB.

3.JleTeKTOpBI YyCTPOMCTB MpreMa U 00pabOTKU CUTHATIOB.
4.]JleTeKTUPOBaHKE KOJICOAHUT.

5.PapuonpueMHUK NpsMOro YCUJICHUS.

6.CynepreTepoIMHHBIN paiuonpueMHUK AM - CUTHAJIOB.

7. CynepretepoauHHbIN paauonprueMHuk UM - curnanos.

8. Bxoanas nienps paiuonpueMHUKA.

9.0061mue cBeeHUs O CUCTEMAaX aBTOMAaTUYECKUX PETYJINPOBOK.
10.ABTOMaTHYECKast MOACTPOUKA YACTOThI T€TEPOINHA PAAUOIIPUEMHHUKA.

1.8. Pagnonepenatoiire ycTpoicTBa

1. Knaccudukanus 1 OCHOBHbIEC TOKA3aTENH PaJAUONEPEIAIOINX YCTPOUCTB.

2.30HbI O0CITYKMBaHUS pagOCTaHIUI.

3.Cnoco0bI opMHupoBaHUS PAAHMOCUTHAIIOB B paluONepeaTuNKaX pa3InYHOr0 Ha3HAUYCHUS.
4.Paanocuryain npu pa3InyHbIX BUAX MOJYJISIIHH.

5.Bunst paboThl paguonepeaaronx yCTPOUCTB U CBSI3EH.

6./lanpHsia pagrocBs3b U JajdbHEe paiioOBEIIaHuE.

7.BbicokoKkauecTBEHHOE aHAJIOTOBOE MOHO- M CTepe0(hOHNUECKOE pauoBeIlaHue.
8.L{udpoBast cBsI3b U MUPPOBOEC BEIAHUE

9.CuHTe3aTOphl YaCTOT.

2. IlpeobpazoBanue MHGOPMAITMOHHBIX CUTHAJIOB B PAJAMOTEXHUYECKUX CUCTEMAX U
KOMMYHUKAILMOHHBIX CETAX

2.2.

2.3.

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

1.Bunbl cooOLIeHN U X XapaKTePUCTUKH.
2.Mudopmariuisi, COOOIICHUS, CUTHAIBL.
3.[IpuHnun nepenayn UHGOPMALIUH.

Busl MMpEaACTaBJIICHUA CUTHAJIOB.

1. AHAJIOrOBLIE CUTHAJIBI

2. JIucKpeTHbIE CUTHAJIBI.
3. KBantoBaHHbIE CUTHAJIBL.
4. ludpoBbie CUTHATIBL.

CrexTpsl MepuoIMIECKuX KojieOaHu

l.CHeKTpH TapMOHHUYCCKUX CUTHAJIOB.

2. CexTpbl HETAPMOHUYECKUX CUTHAJIOB.
CriekTpbl HEMEPUOINUECKUX KoIeOaHuH
MonynupoBaHHbBIE CUTHAJIBI.
Bunsl cooOrmienuit u ux xapakrepuctuki. MHpopmanus, cooOIIeHus, CUTHAIbI.
[punnun nepenaun uugopmanuu. Bunasl curnanos
[TpuHIMIBI IPeoOpa30BaHMs aHAIOTOBBIX COOOIIEHHI
Me:x1yHapoIHbIE CTaHAPThI aHAJIOr0-UU(POBOro MPeoOpa3OBaHUs U CHKATUS ayTUO U

BU3YaJIbHOW MH(POPMALIUH.
3. PagmoTexHmueckue crocoObl 3anuThl HHGOpMaIim
3.1. TeneKOMMYHHUKallMOHHBIE CUCTEMBI 2JIEKTPOCBA3U

1.Knnaccudukanus, Ha3HaueHHe, yCIOBUS QYHKIIMOHUPOBAHUS, TPUHIIUIIBI TIOCTPOCHHUS,



CTPYKTYPHBIE CXEMBbI TEJIEKOMMYHUKALIMOHHBIX CUCTEM, [TOKA3aTEIN KaueCcTBa.

2.Cetu cBs3M.

3.Jlunuu cBs3u.

4.Pa3HOBH/IHOCTU KaHAJIOB CBA3U.

5.3aKpbIThIE U OTKPBITHIE CPE/IbI IEPEIAUM.

6.IIpoBoja, KoakcuanbHbIE KaOeIH, BOJIHOBO/bI, BOJJOKOHHO-ONITHYECKHUIl Kabeb,
pPaZioOBOJIHBI PA3JIMYHOIO 1MaIla30Ha.

7.Ilepenaya undopmanuu 1o KaHaiaaMm CBS3H.

8.Cuctemsl TeneoOpaboTku HHPOPMALIHY.

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

1.OCHOBHBIE MOHATHA U ONPEIETICHUSI.

2.9TajoHHas MOJIETb B3aUMOCBSI3H OTKPBITHIX cucteM (BOC).

3.Ctpykrypa stanonHoit mogenu BOC.

4.Mopenp OSI: xapakTepucTuKa, ypOBHH MOJAEIIH.

5.ApXHUTEKTypa CBA3HU.

6.Jlornueckas CTpyKkTypa KOMMYHUKAIIMOHHBIX CETEH ¢ MapIIPyTH3ALUEH U CEICKIINEH
nH(GOpPMaIIUU U UX KOMIIOHEHTOB.

7.MeTtoabl MapLIpyTU3allMU B CETAX JIEKTPOCBA3U.

8.Knaccudukanus MeTo10B MapuipyTa.

9.0cHOBHBIE XapaKTEPUCTUKN UHPOPMAIIIOHHBIX CETEH.

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

11.IToHsITHE OTKPBITON CUCTEMBI.

12.CrangapThl KOMMYHHKAIIMOHHBIX IOTOKOB.

3.3. Kananbl cBsi3el 1 UX MareMaTHYeCKUE MOJIEIN
1. Onpenenenre NOHITHUSA «KaHAD B TEOPUH CBSI3U B 3aBUCHMOCTH OT pacCMaTpPUBAEMBIX
CEUEHUI IIPU CBS3U «TOUYKA-TOUKAY.
2. CBs3b ¢ nougtuamu Moaeiu OSI.
. KoHnenryanbHble MOJEIN KaHAJIOB.
. OcHOBHBIE MaTeMaTUYECKUE MOJENH (PU3NIECKUX U MHPOPMAIIMOHHBIX KaHAJIOB.
. [loxazarenu kauecTBa KaHaJIOB Nepeaul HH()OPMALINH.
. Kanass! cBszeil.
. IlepBHYHBIE CETH U KaHAJIBI CBS3EH.
. Anmapatypa JMHUMN CBA3U.
9. XapaKTepuCTUKU JTUHUNA CBS3H.
10. IIponyckHast ciocOOHOCTH KaHAJOB.
11. Crioco0Os! nepeaun JaHHBIX.
12. AnanoroBas MOIYJISALIMS.
13. luckpetHas (uudpoBasi) MOAYIISIIMS.
14. Crioco6s! 11u(poBOro KOAUPOBAHUS TaHHBIX.
15. Jlornyeckoe KOAUPOBAHHUE.
16. MeToabl CHUHXPOHU3ALIHH.
17. Metoab! 0OHapyKEHUsI UCKa)KEHUH
3.4. MHOrOoKaHalbHbIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI
1. [IpyHIMIIBI TOCTPOEHUS U CTPYKTYPHBIE CXEMbl MHOTOKAHAJIBHBIX CHCTEM.
2. Metoapl MyIbTUIIEKCUPOBAHUS U JEMYIbTUILNIEKCUPOBAHUS CUTHAJIOB.
3. MynbTUILIEKCUPOBAHUE C Pa3/IeICHUEM YaCTOThI U BPEMEHH.
4. Pa3nensemas cpena nepeaayuu JaHHbIX.
5. Meroasl KOMMYTallHH.
6. Kananoo6pa3yomue cucTeMbl; OpraHu3alys pereHepaluoHHbIX U IPHeMONepeIaoInX
YCTPOMCTB Ha MaruCTPaJIbHBIX TPAaccax; MOCTPOEHHE TPAKTOB Mepeaaun CUTHAJIOB; OCHOBBI
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ONTHUYECKUX CUCTEM MepeadH.
3.5. lludbpoBsie TeIEKOMMYHUKAITMOHHBIC CETH

1. ITepexon k uPOBBIM CETSIM - TJIABHOE HAMPABICHUE COBPEMEHHBIX
TEJIEeKOMMYHUKAIMOHHBIX TEXHOJIOTUH.

2. Bunbl nupoBBIX TEIEKOMMYHHUKAIIMOHHBIX CUCTEM U MX OCOOSHHOCTH Ha MPUMEpE
nepBuyHOM nudpoBoi cucrembl MKM-30.

3. Ceru PDH. Ilne3noxponnas mudposas uepapxus (PDH), ocooeHHOCTH ITUPPOBBIX CETE
Ha ocHoBe PDH. Orpannuenus texnonoruu PDH.

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

5. CpaBuutenbHblit ananus cereii PDH u SDH.

3.6. Pacripenenenue nHpopmanuy B TEICKOMMYHUKAITMOHHBIX CETSIX

1. Meronpl pacnipeniesnieHust HHGOpPMaIUU B TEJIEKOMMYHHUKAILIMOHHBIX CETSIX

2. TeneKkOMMYHHMKAIIMOHHBIE CETH C MapIIpyTU3anuei napopmamnuu (y310Bble CETH).

3. Tononorust GuU3HUECKUX CBA3CH. AZIpecaliusi y310B CETH.

4. KommyTtanus. Onpenenenrne nHPOPMAIMOHHBIX TOTOKOB. KoMMyTanus KaHaioB.
KommyTtanus cooOmennit. Cnoco0pl KOMMYTALUU aKETOB.

5. 3az1epKKH, IOTEPU U MEPETPY3KHU B CETIX C NAKETHOW KOMMYTalUEH.

6. IlonsTie 00 ynpaBieHUH MOTOKAMH B CETSIX MAKETHOM KOMMYTAlIUH.

7. OcoOEeHHOCTH MTAKETHOW KOMMYTAIIUU B TEJICKOMMYHHUKAIIMOHHBIX CETSX.

3.7. HTerpanus 1 KOHBepreHus HU(POBHIX TENEKOMMYHUKAIIMOHHBIX CeTel

1. TeXHUKO-3KOHOMUYECKHE U MOTPEOUTENBCKUE TPEANIOCHUIKY ITEpEX0ia K YHUBEPCAIbHBIM
UGPOBBIM TEXHOJIOTHAM Iepefadr cooOleHui 1000ro Buga. OCHOBHBIE M JIONOJIHUTEIbHBIC
YCIIyTHU CBSI3HU.

2. HeoOxoauMOCTh HMHTErpanuu ciyxk0 nepenauu MHGOpMALUMU Ha €AMHOM 1H(poBOi
TeXHOJIOTH4ecKoi ocHoBe. L{udpossie cetn ¢ uarerpanueii ciayx0 (ISDN). Cunxponnsiii (STM) u
acuHXpoHHbII (ATM) pexxuMsl iepeaauu B LU(POBBIX CETAX.

3. Tlonstue 06 wunTemwtekryanbHbIX ceTsx. Cetm NGN (Next Generation Networks).
WuTerpanus TeIeKOMMYHUKAIMOHHBIX CETel MOABMKHOM M (DUKCUPOBAHHOM, HA3eMHOW U
CIIyTHUKOBOM CBS3H.

Tunosblie BOIIPOCHI K 3K3aMEHY

CnexTpsl NepUOANYECKUX CUTHAJIOB.

CHeKkTpsl HETIEPUOANUECKUX KOJICOaHUH.
XapaKTepUCTUKU CIIyYailHbIX CUTHAJIOB U MTOMEX.
CucreMbl IPOU3BOICTBEHHOM palOCBA3H.

CucreMsl COTOBOM paguOCBS3H.

CucTtembl pagropeseitHON paaTuoCBsI3H.

CucTtemMbl TPaHKMHTOBOM paiuOCBsI3H.

CucreMsbl CITyTHUKOBOM CBSI3H.

AHTEHHBI Y3KOIOJIOCHBIX CUTHAJIOB.

AHTEHHBI HIMPOKOMOJIOCHBIX CUTHAJIOB.
MopaynupoBaHHbIE CUTHABI.

CucreMsl TeepaguoOBEIIAHMS.

DopMHUPOBaHUE TEIEBU3HOHHBIX N300paKEHUI.
CrangapThl TeeBeIaHusl.

JleTekTupoBaHUE MOIYTUPOBAHHBIX KOJIEOaHMIA.
PaguonpueMHUK NPSIMOTO YCUIICHHUS.
CyneprerepoAMHHBIN paguonpueMHUK AM-CUTHAIIOB.
CyneprerepoanHHbIi paguonprueMHuK YM-curnanos.
Bxonnas uens paguonpueMHUKa.

ABTOMaTHUYECKas MMOACTPOMKA YaCTOThI FeTEePOANHA PalMOIPUEMHUKA.

CoNoOAEWNE
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21. CnocoObl  (OpMHPOBAaHUS PATUOCUTHAIOB B  paJUONEpelaTinKax  pazIUdHOrO
Ha3HAYCHMUS.

22. Bupasl paboThl paiuonepearoInX yCTPOHUCTB.

23. CuHTe3aTOphl YaCTOT.

24. Bujpl CTaHIAPTOB JUIS TEIEKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH.

25. Bupsl cooOuieHni U UX XapaKTePUCTUKH.

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

27. TTpuHIHMITEI TPpeoOpa30BaHUs aHAIOTOBEIX COO0MIEHUH B IM(POBYIO opMy (KBAaHTOBAHUE
110 YPOBHIO).

28. llpuHmunbel npeoOpa3oBaHMS  AHAIOTOBBIX  coOOmeHMH B nudpoByro  Gopmy
(komupoBaHue).

29. Ilpunmunel npeoOpazoBaHus MHU(POBBIX  COOOIIEHMH B  aHAIOroByl (opmy
(mexomupoBaHue).

30. Ilpunmunel npeoOpazoBaHus MHU(POBBIX  COOOIIEHHH B  aHANOroByl (opmy
(MHTEPIIOAINSA).

31. CranpmapTel aHaIOTO-IU(POBOrO NPEOOPa3OBaHUS W CXKATHSI ayJuo U BH3YAIbHOU
uHpopmanuu.

32. Buppl CUTHAJIOB U MOMEX B TEIEKOMMYHHKAIIMOHHBIX CHCTEMaX U UX MaTeMaTHYEeCKHE
MO/IEJIH.

TunoBble 3agaun

1. OOBSICHUTD MOHATHE MOAYJSIIMM U aMIUIUTYAHO-MOAYJIMPOBAHHOIO CUTHaja. PaccuuTars
COCTaBJIAIOLIME OJHOTOHAIBHOrO AM cuHrHajga, HamucaTh €ro ypaBHEHHE C PacCYMTaHHBIMU
COCTaBJISIOLIMMH, H300pa3UTh BPEMEHHbIE M B MAacIITa0e CIEKTPAIbHYIO JuarpamMmbl, €CIU
aMIUTUTY/A HaNpsbKeHUs Hecyiero kojebanus 150 B na wacrore 650 kI'11, npuparienue aMminTyabl
85 B, a yactora ynpasiustouiero koiedanus 3,5 k['u. Onpeaenuts o AuarpaMMe LIUPUHY CIEKTpa
AM xonebaHusl.

2. JlaTh MOHATHE PEaTbHOTO OAMHOYHOTO 3aMKHYTOTO KOJIEOATEeIHbHOTO KOHTYPa U MPHUBECTH
ero cxemy. B peasbHOM KOHType MPOHMCXOIAT CBOOOJHBIE KOJ€OaHMs C HAauyaJIbHOM aMILIUTYAOM
toka 500 MA u vacroroit 700 kI';. OnpenenuTb UHAYKTUBHOCTh KOHTYpA, MEPUOJ, JUTUHY BOJIHBI,
€ro J0OPOTHOCTh, YHCIIO U BpeMsl CBOOOJIHBIX KOJIEOaHUH, a TaK e JIorapu(pMUIecKuil 1eKpeMeHT
3aTyXaHus, €Clii eMKOCTh KOHTypa 50 nd, a conpoTuBiieHHE OTEPH B KOHTYpe 2 OM.

3. B KOpOTKO3aMKHYTOM KOaKCHaJbHOM KaOelle C BOJIHOBBIM compoTuBieHueM 75 OM Ha
pacCTOSTHUM 5 M OT KOPOTKO3aMKHYTOTO KOHIIa KaOeysi MPOXOAHWT TOK ¢ amruutyaod 100 MA.
OnpenenuTh aMIUTUTYIHbIC 3HAYEHUS HANpsKEHUs U Toka Ha paccrosausx 0,21; 0,47; 1,83; 2,5 u
3,5 M OT KOpPOTKO3aMKHYTOTO0 KOHL@a Ka0ess MpH JUIMHE BOJIHBI 2,5 M M MOCTPOUTH TI'paduKu
(BpeMeHHbIe JarpaMMbl) 3aBUCUMOCTEN aMILJIUTY/1 TOKa U HANPSDKEHUS 110 3TUM OTpPEe3KaM.

4. PaccuuTaiiTe, Kakod HaIpaBJIEHHOCTHIO JOJDKHBI OONaiaTh Iepenarolias U INpueMHas
AQHTEHHBl KOCMHMYECKOW paJuoiuMHMM, 4yToObl Ha pacctosHuu 300000 kM Ha BoiHEe 3 cM mpu
MOIIHOCTUA u3iay4deHus 1 kBT Obuta oOecriedyeHa MOIIHOCTH MpHUEMa 10" Br. (Uzromos, Jlunae
OCHOBBI PaJIMOTEXHUKH)

5. UneanbHblil KOJIe0aTENbHBIM KOHTYp uMeeT cienytonue ganusie: L = 300 mx['H, C = 300
n®. Onpexenuth: a) Kakol €MKOCTH SKBUBAJCHTEH KOHTYp mpu uacrtore BHemHed DJC f; =
100 xI'1r; 6) KaKoit HHIYKTHBHOCTH KBUBAJICHTEH KOHTYP pu yactote BHemHer DJIC f, = 1000 Iy



puioxenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ H OLICHOYHBIC CpeaACTBA AJIS IPOBCACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranuum:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl
o0ydeHus

OneHouHble CpeCTBA

ITIK-5 Criocoben oprann3oBath NPOPHIAKTHIECKYIO pabOTy 3JIEKTPOHHOTO 000PY1I0BAHUS
[TK-5.1 Pa3zpabarbiBacT MEpOIIPHUATHS O TUTAHUPOBAHUIO MTOPSIIKA U TIOCIICIOBATEIILHOCTH MTPOBEACHUS MPOQUIAKTUIECKUX pa0OT HA 3IEKTPOHHOM

000pyIOBaHUU

3HaTe

— (M3UYECKYIO CYITHOCTH IPOIIECCOB,
IPOUCXOJAIIMX B CUCTEMAX Mepeadn
uH(OpMaIUHU B LIETIOM;

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

— (M3UYECKYIO CYITHOCTH TMPOIIECCOB,
HNPOMCXOAIINX B AJIEMEHTAX Y3JI0B CHCTEM
nepenayy nHGopMaluu.

Tunosbie BOPOCHI K IK3aMeHY:

1. Busibl painoTeXHUYECKUX CUCTEM Iepelaud HHPOpMaLUK.

2. OcoOEHHOCTH UCIOJIb30BAHUS PAAMOYACTOTHOTO CIIEKTpA.

3. Tabnuuel paguoyactor. OCOOEHHOCTH PaCIPOCTPAHEHUS U UCTIONb30BAHUS
pamuoBosin CBY-nuamnasoHna.

4. Tabnuup! paanodactoT. OCOOEHHOCTH PaCIPOCTPAHEHUST MCIIOJIb30BaHUS PAHOBOJIH
YKB-aunana3oHa.

5. Tabnunps! pagrovyactor. OcOOEHHOCTH pacpoOCTPaHEHHs U UCTIONIb30BaHUS
panuoBosiH KB-nnanasona.

6. Tabnuue! paguoyactor. OCOOEHHOCTH PAaCIPOCTPAHEHUS U UCTIONb30BAHUS
paguoBosiH CB-anana3ona.

7. Tabnuuel paguoyactor. OCOOEHHOCTH paCPOCTPAHEHUS U UCTIONb30BaHUS
pamuoBoiiH [IB u CJIB-nuana3ona.

8. JleTekTupoBaHHE BHICOKOYACTOTHBIX KosleOaHuH. J[eTeKTOpHbIE KaCcKaabl TPUEMHUKOB.
9. Curnans! B paguorexuuke. Knaccuduxanus, pusndeckre xapakTepUCTHKH.

10. Pagronomexu u croco6b! 00pbObI ¢ HUMH.

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. @unpTpsl HIKHUX yacToT (OPHY). Haznauenue u xapakTepuCTUKH.

15. ®unbtpsl BepxHux yactot (OBY). HazHaueHune u XxapakTepUCTUKY.

16. IlonocoBeie 1 3arpaguTeNIbHbIE PUIBTPHI.

17. CnekTpbl IepHOANYECKHX CUTHAJIOB.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

18. CrieKkTpbl HENEPUOTUICCKUX KOICOAHUIA.

19. XapakTepucTUKH CITyJalHBIX CUTHAJIOB U TIOMEX.
20. CucTtembl TPOU3BOJCTBEHHON PaIMOCBSI3H.

21. Cuctembl COTOBOM PaJIMOCBSI3H.

22. CucteMbl paiopeIeHON paTuoCBsI3H.

23. CucremMbl TPAaHKUHTOBOM PaJIMOCBSI3H.

24. Cucrembl CIIyTHUKOBOM CBSI3H.

25.. AHTECHHBI Y3KOIIOJIOCHBIX CUTHAJIOB.

26. AHTEHHBI IMPOKOMOJIOCHBIX CUTHAJIOB.
TunoBoe npakTuyeckoe 3aaHue

[Tosicuute xapaktep pacnpocTpaneHusi YKB-paanoBoiH B pa3iMyHBIX peKUMax (CM.

PHUCYHOK)

v X

EAL L2

A\ 4

EAU 3

W X

EAU A2
4

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

\ 4

VYmers

— pa3pabaTbIBaTh MOJIEIH MPOIECCOB,
MPOUCXOASAIINX B CUCTEMAX MEepeaaun
uH(pOpMaIU B 1IETIOM;

— pa3pabaTbIBaTh MOJIEIH MPOIIECCOB,
HpOI/ICXO)ISIHII/IX B OTACJIBHBIX ysnax CUCTEM
nepenayn nHopmanuu;

TunoBbie BOIIPOCKHI K 3alIIMTE TEM:

Bugel curhHagoB u moMexX B TCIICKOMMYHHUKAIIMOHHBIX CUCTEMAaX U HX
MaTEeMaTHYCCKUE MOACIIN.

Kanans! cBg3ei 1 UX MaTeMaTHUYECKHE MOACIIN:

1. OnpeneneHI/Ie IOHATHUA «KaHaJI» B TCOPHH CBA3U B 3aBUCUMOCTH OT
pacCMaTprUBACMBIX ceueHui IIPpU CBA3U «TOYKA-TOYKaA».




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

— pa3pabarbiBaTh MOJEIH  IPOLIECCOB,
MPOUCXOASIINX B DJIIEMEHTaX Y3JIOB CUCTEM
nepenayu nHGOpMaIuu.

O 0 IO DN K= W

. CBa3p ¢ noHatuamu monenu OSI.

. KoHnenryanapHble MOJEIN KaHAJIOB.

. OcHOBHBIE MaTeMaTHUYECKHE MOJIeNN (PU3NYECKUX U MH(POPMALIMOHHBIX KaHAJIOB.
. Ilokazarenu kayecTBa KaHAJIOB Mepeaadn HHPOPMAITUH.

. Kanaus! cBszeil.

. IlepBHYHBIE CETU U KaHAJIBI CBS3EH.

. Anmaparypa JJMHHH CBA3H.

. XapaKkTepUCTUKH JIMHUN CBS3HU.

10. TIpomyckHas ciocoOHOCTh KaHaJIOB.

11. Crioco0Os! nepeiauu JaHHBIX.

12. AnanoroBasi MOAYJISLIUS.

13. TuckperHast (g poBast) MOTYIISAIIHSL.

14. Crioco0b! 11u(ppoBOTO KOAUPOBAHKS JTAHHBIX.
16. MeToabl CHUHXpOHU3ALIUH.

17. Metoabl 0OHapyKEHUS UCKa)KEHU T

Bnanets

— MaTeMaTUYeCKUM armnapaToM s
OTIMCAHMSI TTPOIECCOB, MPOUCXOISAIINX B
cucrteMax nepeaays HHGOpMaIMH B LIEJIOM;
—  MareMaTH4YecKHUM  amnmapaToM Ui
ONHCAHMsI TPOLECCOB, NPOUCXOASIINX B
OTIENBHBIX ~ y3J1aX CHCTEM Iepenadu
uHpOpMaINH;

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

TunoBblie BOIIPOCHI K 3alIIUTE TEM:

1.

MCTOI[I)I MYJIBTUIINICKCUPOBAHUA W ACMYJIBTUIICKCUPOBAHUSA CUTHAJIOB,

OCHOBAHHBIC HA YaCTOTHOM pPa3JICJICHUU.

2.

MCTOI[I)I MYJIBTUIINICKCUPOBAHUA W ACMYJIBTUINICKCUPOBAHUA CUTHAJIOB,

OCHOBAHHBIC HA BPCMCHHOM pPa3JACJICHUH.

3.

MCTOI[I)I MYJIBTUIINICKCUPOBAHUA W ACMYJIBTUINICKCUPOBAHUSA CUTHAJIOB,

OCHOBAHHBIC HA KOJJOBOM PA3ACJICHUH.

4.
5.
6.
7.
CEeTH).
8.

9.
10.

Cunxponnas nudposas uepapxus (SDH).

Cunxponnslii (STM) pexxum nepenaur B UPPOBBIX CETSX.

DranoHHas MOJIeNb B3aUMOCBSI3U OTKPBITHIX cucTeM (Mozaens OSI).
TenexkoMMyHHKAlIMOHHBIE CETH C MaplIpyTh3anuei MHpopMmauuu (y3IoBble

Kommyranus kaHamnos.
Kommyranus cooGmieHuni.
CrocoObl KOMMYTAIIUX TTAKETOB.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

11. 3apeprxku, MOTEPH U MEPETPY3KH B CETAX C MAKETHOW KOMMYTAIHEH.

12. YupaBneHue NOTOKaMHU B CETAX MAKETHOW KOMMYTAIIHUH.

13. HHTerpamus ¥ KOHBEPTeHIIHS ITUPPOBBIX TEICKOMMYHHKAIIMOHHBIX CETEH.

14. OcHoBHBbIE U JIOTIOTHUTENIbHBIC YCIYTH CBSI3H.

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

16. KonnenryanbHble MOAETH KaHAJIOB.

17. Tloka3zaTenu KayecTBa KaHAJIOB Iepe1auyu HHMOOpMaIUH.
Tunosas 3agaua
B k0poTKO3aMKHYTOM KOaKCHAJIbHOM KabOelie ¢ BOJTHOBBIM COINPOTHBICHHEM 75 OM Ha
pacCTOSHUHU 5 M OT KOPOTKO3aMKHYTOTO KOHIIa Ka0eJsst MTPOXOIUT 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 KOPOTKO3aMKHYTOT'O KOHIIa KaOeJs Ipy JUIMHE BOJIHBI 2,5 M B
nocTpouTh Tpaduku (BpeMEHHbIE AHWAarpaMMbl) 3aBHCHUMOCTEH aMIUIUTYI TOKa U
HaIPSDKEHUS 110 3TUM OTPE3KaM.

[TK-5 Cnocoben opranu3oBaTh NpoPUIaKTUYECKYIO PabOTy 3JIEKTPOHHOTO 000PYI0BAHUSI.
[1K-5.2 KoHTponmupyeT MoJHOTY ¥ Ka4eCTBO MPOBEACHUS MPO(UITAKTHIECKUX PadOT Ha SJIEKTPOHHOM 000PY/IOBaHHH.

3HaTh — XapaKTEepUCTUKH U 00JIacTh Tunosbie BOpockl K IK3aMeHY:
IPUMEHUMOCTH 0a30BbIX 3JIEKTPOHHBIX 1. CocraB (cTpyKTypa), KIaccu(pHUKaIMs 1 OCHOBHbIE TapaMeTphl EePeIaTYNKOB.
KOMIIOHEHTOB; 2. BoIxoHbIE KacKa/bl IEPEIaTIYNKOB.
— CXEMOTEXHHUKY OCHOBHBIX 3J1€KTpOHHBIX | 3. CocTaB (CTpyKTypa), Kiaccu(uKalus 1 OCHOBHBIE TapaMeTpbl IPUEMHHKOB.
y3JI0B CUCTEM Iepeaaun JaHHbIX; 4. BxosaHble 11eTH TPUEMHHUKOB.
— MporpaMMHoe oOecriedeHne Ais 5. IlpuHIMI AEWCTBUS CyNIEPreTEPOIMHHOTO IPUEMHHKA.
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

CUCTEM IICpCaavn I/IH(I)OpMaLII/II/I C
MMOMOIIBIO CIICIUAIM3UPOBAHHOI'O
MMpOrpaMMHOTO O6CCHC‘-ICHI/I$I;

Cospaiite B makere Simulink cpeast Matlab moaens reneparopa paanodactotsl 200 MI'g
BBITIOJTHEHHOTO M0 cXeMe «EMKOCTHOU TPEXTOUKW» (CM. pUCYHOK). BriOepure
COOTBETCTBYIOLINH TPAH3UCTOP, HAPSHKEHUE UCTOUHUKA MUTAHUS, pacCUUTaNTe




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

— IPOBOJIUTH aHAJIU3 CHCTEM Tepeaaun
uH(pOpMAIIUH B TIEJIOM;

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

— CO3/1aBaTh MPOrPaMMHOE 0OecIIeueHUE
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
MOMOIIBIO CHIEIIMATU3UPOBAHHOTO
MIPOrpaMMHOTO 00€CTICUEHHUST;

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

IIpuMep THIIOBOT0 NPAKTHYECKOT0 3aJaHUS

JI1st *MUTAITMOHHOM MOJIENIH reHepaTopa paanodactorsl 200 MI'1 BEITTOJIHEHHOTO 110
cXeMe «EMKOCTHOM TPEXTOYKHY OIICHUTE CTAOMIHLHOCTh YaCTOTHI B PEKUME XOJIOCTOTO
X0/1a MPU U3MECHEHUH HaNPSOKCHHS KICTOYHUKA B uana3one +10%. Ouenure
CTaOMIIBHOCTH YaCTOTHI IPH U3MEHEHUY HOMHHAJILHOM HANPSDKEHUH MCTOYHHUKA U
W3MEHEHUU COTIPOTUBIICHUS HArpy3ku B auamnaszone ot 10R, 10 0,5R..




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

JK3aMeH — yCTHBIN. B kakiom Omtere 2 TeopeTHYecKuX Bompoca u 1 3aaaya.

Kpurepun BbicTaB/IeHUS IK3AMEHANUOHHOM OLEHKM:

— Ha OICHKY «OTJHYHO» — OOYyYalIIuics JOJDKEH TI0Ka3aTh BBICOKUN YpPOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOe 3HaHuEe y4eOHOTO
Martcpuajia, CBO6OI[H0 BBIIIOJIHATL MPAKTHUYCCKUC 3alaHUsd, CBOGOI[HO OoneprupoBaTrb 3HAHUAMU,
YMEHUSIMH, IPUMEHSATh X B CUTYalUsIX MMOBBIILIEHHON CIIOKHOCTH; 00y4Jaroluiics 10KeH 001a1aTh
SHAHUSAMU HC TOJBKO Ha YPOBHC BOCHPOU3BCACHUA U O6’b$ICHeHI/I$I I/IH(bOpMaLII/II/I, HO H
MHTEJJICKTYyaJIbHBIMA HaBbIKAMH pEIICHUs MpoOJieM U 3a]1a4, HaXO0XK/ICHUS YHUKAIbHBIX OTBETOB K
npobiaemMaM, OLEHKH U BEIHECCHHSI KpUTHUYECKUX CY)KJICHHIA;

— Ha OIEHKY «XO0polo» — oOydamoliuiics JO/DKeH IM0Ka3aTh CpeJHUIl ypOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHCTGHL{HﬁZ OCHOBHBIC 3HAHUA, YMCHHUA OCBOCHBI, HO JOIIYCKArOTCA
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTHU, 3aTPYAHEHUS MPU AHATUTHUYECKHUX OINEpalUsX, EPeHoce
3HAHUU U yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyAllUU,

— Ha OLEHKY «YAOBJIETBOPUTEJbHO» — CTYACHT JOJDKEH I0Ka3aTh IOPOTOBBI YPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHGT@HHI/Iﬁ, TO €CTb OH JOJIKCH UMCTD 3HAHUA Ha YPOBHEC BOCIIPOU3BCACHUA
u o0bsicHeHUS WH(POpPMAIMU, WHTEIUICKTyalbHble HABBIKM pPEIICHUs MPOCThIX 3a/Jay; B XOHE
KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ A0IYCKAaKOTCA OHII/I6KI/I, MMPOABIACTCA OTCYTCTBHUEC OTACIIbHBIX 3HaHI/If/'I,
YMEHHM, HABBIKOB, O0YYaIOIIUIICS MCTIBITHIBAET 3HAYUTENbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUU
SHAaHUAMU U YMCHHUAMU IIPU UX MICPCHOCEC HA HOBBIC CUTYAILIUH.

— Ha OLIEHKY «HEY0BJIEeTBOPUTEJBHO» — PE3yIbTaT 00y4eHUS HE JOCTUTHYT, KOMIETCHIINH
HE C(i)OpMI/IpOBaHI)I, CTYACHT HC MOKCT IOKAa3aTb 3HAHUSA Ha YPOBHC BOCIIPOU3BCACHUA U 00BsICHEHUS
uH(pOpMaIlii, HE MOXKET MTOKa3aTh MHTEIUIEKTyalbHbIe HABBIKU PEIICHHS IPOCTHIX 33]1a4.



