MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKON ®EIEPALINN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUA
"PSI3AHCKH T'OCYJAPCTBEHHBINA PAJMOTEXHUYECKHAN YHUBEPCUTET UMEHHU

B.®. YTKUHA"
COI'JTACOBAHO YTBEPXIAIO
3aB. BBITyCKaromiei kadeapl IIpopextop o YP
A.B. Kopsuko

IH{udpoBbie MeTOABI B TEJIEKOMMYHHKAIIASX

paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperneHa 3a kadeapoit PanguoynpasiieHus u cBS3H
YueOHbIH TTaH 11.04.02_23_00.plIx
11.04.02 THHOKOMMYHUKAIIMOHHBIC TEXHOJIOTUU U CHCTEMBI CBSI3H
Kanudukarus MarucTp
dopma 00ydeHHs O4Has
OO0mast Tpy10eMKOCTb 43ET

Pacnpez[e.ne}me YacCoB JUCUMILIMHBI IO ceMeCcTpaM

Cemectp
(<Kypc>.<Cemectp Ha 3(2.1)

Kypee>) Uroro

Henens 16

Bup 3ansatuii vl PII i PIl

Jlexuun 16 16 16 16
IMpakTuueckue 16 16 16 16
WHast KoHTaKTHas 0,35 (0,35 0,35 (0,35
pabora
KoncynbTupoBanue 2 2 2 2
nepest 9K3aMEeHOM H
MIPAKTUKOMN
HUtoro ay. 34,35 (34,35 (34,35 34,35
KonrakrtHas pabora 34,35 34,35 |34,35 |34,35
Cam. pabora 56 56 56 56
Yacbel Ha KOHTPOJIb 53,65 |53,65 |53,65 |53,65
Hroro 144|144 |144 |144

r. Psa3ann



ITporpammy cocTaBuiI(1):
o0.m.u., npog., Esepckuii B.B.

Pabouast nporpamma JUCHUTLTUHB

I_[ml)posue METOAbI B TCJICKOMMYHHUKAUMUAX

paspaborana B coorBercTBu ¢ ®T'OC BO:

®I'OC BO - marucrparypa 1o HanpasieHuto noarotosku 11.04.02 MH)okoMMYyHHKAIIIOHHBIE TEXHOJIOTUHU U CUCTEMBI CBSI3H (TIpHKa3
Muno6pnayku Poccun ot 22.09.2017 1. Ne 958)

cocTapJIeHa Ha OCHOBAHHHM y4eOHOTO ILIaHa:
11.04.02 MHbOKOMMYHUKAIIUOHHbIE TEXHOIOTUH U CUCTEMBI CBSI3H

YTBEPKACHHOTO YUEHBIM coBeToM By3a oT 27.01.2023 mportokoin Ne 6.

Pabouas nporpamMma ooOpeHa Ha 3aceJaHuM Kadeapsl

Pa}ll/loyl’lpaBJ’[eHl/lﬂ H CBA3H

IIpotokon ot 01.06.2023 1. Ne 10
Cpok getictBus nporpammsl: 2023-2025 yu.r.
3aB. xadenpoit Imurpues Bnagumup Tumyposuy



Buzuposanue PII/I nis ucnonnenusi B ouepetHOM y4eOGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa IS
ucnonHenus B 2024-2025 yueOHOM roy Ha 3aceqaHuy Kadeapsl
PaauoynpasJjieHusi ¥ CBSI3H

IIpotokom oT 2024r. Ne

3aB. kadenpoi

Buzuposanue PII/I nist ncnoiHeHnsi B o4epefHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa JUIs
ucnonaenus B 2025-2026 yueOHOM IOy Ha 3aceTaHny Kadheapsl
PaamoynpasJieHus U CBSI3H

IIpotoxom or 2025r. Ne

3aB. kadenpoit

Busuposanue PII/I 1iist ucnosiHeHust B 04epeiHOM Yy4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa Juis
ncrionHeHus B 2026-2027 y4eOHOM roay Ha 3aceiaHn Kadenpbl

Pa[[l/loyﬂpﬁBJIeHl/lﬂ H CBA3H

Iporokom o 2026 . Ne

3aB. kadenpoi

Buzuposanue PIIJI a5 ucnonnenusi B ouepeHoM y4eOGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 000peHa IS
ucnoaHeHus B 2027-2028 yueOHOM roay Ha 3aceIaHuH Kadheapsl

PaanoynpasJiieHusi u CBSI3H

IIporokom ot 2027 1. Ne

3aB. kadenpoi




1. IIEJTM OCBOEHUSI I CLIUILJIMHBI (MOY.JI5T)

1.1|{enu: O3HakoMIEHUE C OCHOBHBIMHM METOJaMH LU(PPOBO 0OpaOOTKU CUTHAJIOB M OCHOBHBIMU IIPUHIIUIIAMHU
HPOEKTUPOBAHMS LU(PPOBBIX YCTPOHCTB HA MUKPOKOHTPOJLIEPAX U CHTHAIBHBIX MPOLIECCOPAX.

1.2(3amaun: [Tocne n3yyeHns Kypca CTyISHTHI TOKHBL:

1.3|-mpencTaBisATE OCHOBHEIC MPUHITUITBI I(YPOBON 00pPaOOTKH CUTHANIOB;

1.4|-3HaTh TUIIOBEIC MCTOAbI IlI/I(prBOFO aHaJlu3a W CHHTE3a CUTHAJIOB B YaCTOTHOH U BpeMeHHOfI O6J'IaCT$IX;

1.5(-ymeTb npaBUIbHO IPUMEHATH YKa3aHHbIE METObI B IPAKTUUECKOM paboTe 1 YETKO NMPEICTaBIATh CYIECTBYIOIIUE
OTpaHHYEHHs U BO3MOXHBIC OCOOCHHOCTH;

1.6(-ymeTb peanu30BBIBaTh yCTpOiicTBa IIH(POBOIT 00pabOTKM HAa COBPEMEHHOH dJIeMEHTHOM 0ase.

1.7

2. MECTO JUCHMUILTUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Llukx (paszen) OIL: [1.B

2.1|TpedoBanus K npeaBapUTEJbLHOI MOATOTOBKE 00y4al0IIerocs:

2.1.1|3amura nadopmanun 8 MTKC

2.1.2|3amwura nadopmanuu B CITP

2.1.3|Konexu curnanos B MTKC

2.1.4|MHorokaHalIbHbIE TEICKOMMYHHKAIIMOHHBIE CUCTEMBI

2.1.5|MonenupoBanue TKC B cpeae Simulink

2.1.6|Texnonoruueckast (MPOSKTHO-TEXHOIOTUYECKas1) TPAKTUKA

2.1.7|Texnonoruyeckast (IPOCKTHO-TEXHOIOTUYECKAs1) TPAKTHAKA

2.1.8|Metomp! u cpencta usmepenus B TKC

2.1.9|Merons! u cpenctsa n3meperns B TKC

2.1.10(OcHOBEI TpOrpaMMHPOBaHAS MHKPOIIPOLECCOPHOH TEXHUKU

2.1.11|OcHOBBI IPOrpaMMHUPOBAHHS MUKPOIIPOLIECCOPHOM TEXHUKU

2.2|AucuunauHbl (MOAYJIN) U MPAKTHKH, IJIs KOTOPHIX 0CBOeHNE TAHHOW THCHUIVIMHBI (MOAYJI51) HEOOX0AUMO KAK
npeaniecTBylouiee:

2.2.1|Oxoneunsle ycrpoiictea MTKC

2.2.2|TIpenaAuIuIOMHBIH Kype

2.2.3|BbInonHeHne BBIMYCKHON KBATM(HUKAIIMOHHOW pabOTHI.

3. KOMIIETEHLIY OBYYAIOILIETOCSl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS JUCLATIIAHBI
(MOJY.JIST)

IIK-1: CnocoGeH pa3padaTbiBaTh NPUHIUNBI (PYHKIIMOHUPOBAHMSA H TeXHHYeCKHE PelleHUs N0 CO3AAHUI0 HHHOBAIIMOHHBIX
TeJeKOMMYHHKALHOHHBIX CHCTEM

MK-1.1. Accaenyer ¢puznyeckne NpUHIUNBI QYHKIHOHUPOBAHUS TeJ1eKOMMYHHKAIIMOHHOMN CHCTEMBbI, onpeaensieT GakTopsbl,
OrpaHNYHBAIONINE ee TEXHNYECKHe XapaKTePUCTHKH, BLIOMPaeT cnoco0bl MOCTPOEHUS CeTH

3HaTh

TIPUHIUIBI PYHKIIHOHUPOBAHUS TEICKOMMYHHKAIIMOHHOW CUCTEMBI

YMmern

omnpeeNsaTh (PakTOpPbI, OrPAHMYMBAIOIIHE TEXHUUICCKUE XapaKTEPUCTUKN TEICKOMMYHHUKAIIMOHHOW CHCTEMBI
Baanersb

HaBBIKAMH TIOCTPOCHHS CETH

MK-1.2. Pa3padaTsiBaeT nn(poBbie MOJAeTH TeJIeKOMMYHHUKAIHOHHBIX CHCTEM H CeTeil, MPOBOINTH KOMNLIOTEPHOE
MoO/ieJINpOBaHNe, OLEHHBATH Pe3yJIbTaThI

3HaTh

KaK pa3padaThIBatoTCs HU(POBBIE MOJETH TEJIEKOMMYHHKAIIMOHHBIX CUCTEM U ceTei
YMmern

MIPOBOJUTH KOMITBIOTEPHOE MOJIETUPOBAHUE, OLICHUBATh PE3YJIbTAThI

Baagern

HaBBIKaMH pa3pabOTKH U(POBBIX MOAEIEeH TeIEKOMMYHUKAIIMOHHBIX CHCTEM M CeTel

B pe3yabTarte 0cBOCHMS JUCHUIIIMHBI (MOAYJIS) 00y4aIOLIMIiCH 10KeH

3.1|3unarn:

3.1.1|TunoBele MeTOABI IM(POBOTO aHANN3a U CUHTE3a CUTHAJIOB B YACTOTHOI U BPEMEHHOM 00IacTsIX.

3.2|Ymerh:

3.2.1|npaBHIbHO IPUMEHSTH YKa3aHHBIE METO/IBI B IPAKTHYESCKON paboTe 1 YETKO MPEACTABIATh CYLISCTBYIONIHE OTPaHHICHHS U
BO3MO’KHEIE OCOOCHHOCTH.




3.3|Baagern:

3.3.1|peanu3oBbIBaTh YCTpOiicTBa LU(POBOI 00PabOTKM Ha COBPEMEHHOMH 3JIEMEHTHOH Oaze.

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOAYJIsI)

Kon HaumenoBanmue pasaenosn u tem /Buj 3anstus/| Cemectp / | Haco | Komneren- | Jluteparypa ®opma
| 3aHATHSA Kvpe LI KOHTDOJIA
Paznmen 1. O6urne cBenenns o LHOC
11 O6mue ceenenns o IIOC 3 0
Copepxanue 1udppoBoit 00pabOTKH CUTHATIOB
OO).
AHAaJOTOBBI, IUCKPETHBIN U 1IU(PPOBOI
CHUTHAJIBI.
JlocTromrctBa u Hepocratku 11OC.
XapaKkTepUCTUKH METOJIOB U CPEIICTB
peamuzanuu [OC.
Oransl [JOC.
Maremarnueckue ocHOBEI LIOC.
1.2 Oo6mwue ceenenus o LJOC /Jlex/ 3 2 MK-1.1-3 |JI1.1J11.2 JI1.3 Jlexums
[K-1.1-y [JI1.4 J11.5 J11.6
MK-1.1-B | JI1.7J12.1 J12.2
[K-1.2-3 JI12.3J13.1
MK-1.2-y
IK-1.2-B
1.3 O6mue ceenenus o LHOC /Cp/ 3 6 M[K-1.1-3 [JI1.1 JI1.2 JI1.3| CamocTosTeNEH
MK-1.1-y [JI1.4 J11.5 JI1.6 ast
[K-1.1-B | JI1.7J12.1 J12.2
IK-1.2-y JI12.3J13.1
IK-1.2-B
Pazngen 2. Oco0eHHOCTH TUCKPETH3AINH,
KBAaHTOBAaHMS U BOCCTAHOBJIEHUSI CHTHAJIOB
2.1 Oco0EHHOCTH TUCKPETH3aluU, KBAHTOBAHUS U 3 0
BOCCTAHOBJICHHS CHTHAJIOB.
JIMcKpeTH3alysi CHTHAIOB BO BPEMEHH.
KBanTOBaHuMe cUrHayoB.
ITpeobpa3oBanue CUTHANOB B IIUGPOBYIO Hopmy.
Crioco0bI BOCCTaHOBJIEHHSI CHTHAJIOB, HX
0COOEHHOCTH.
CraTtudeckre U IWHAMHYECKUE MOTPEITHOCTH
peoOpa30BaHuUs CUTHAJIOB B IU(poByI0 Gopmy
1 UX BOCCTaHOBJICHHSI.
[pensapurenbuas 00paboTka ounppoOBaHHBIX
CHUTHAJIOB.
Jlextuu 1 vac, na6. pabotel 4 yaca
/Tema/
2.2 Oco0eHHOCTH AUCKPETU3AlUU, KBAHTOBAHHS U 3 2 IK-1.1-3 [JI1.1J11.2 JI1.3 Jlexuust
BOCCTAHOBJIEHHS CUTHAIIOB /JIex/ MK-1.1-y [JI1.4 J11.5 JI11.6
MK-1.1-B | JI1.7J12.1 J12.2
MK-1.2-y JI2.3J13.1
IK-1.2-B
2.3 OCo0eHHOCTH ANCKPETH3AIMN, KBAHTOBAHHS U 3 2 MK-1.1-3 [JI1.1J11.2 JI1.3 IpakTuka
BOCCTaHOBJIEeHUs curHainos /I1p/ MK-1.1-y [JI1.4 JI1.5 JI1.6
[K-1.1-B | JI1.7J12.1 J12.2
IK-1.2-y JI12.3J13.1
IK-1.2-B
24 OCOOCHHOCTH TUCKPETH3AIIMH, KBAHTOBAHUS U 3 6 MK-1.1-3 [JI1.1 JI1.2 J11.3| CamocrosiTenbH
BOCCTaHOBJIEHUs curnanos /Cp/ [K-1.1-y [JI1.4 JI1.5 JI1.6 ast
I[K-1.1-B | JI1.7J12.1 J12.2
MK-1.2-y JI2.3713.1

IK-1.2-B




Pa3znmen 3. O6padoTKka CHTHAJIOB B YACTOTHOI
o0JacTu

3.1 O0paboTKa CUTHAIIOB B YACTOTHOM 00IaCTH.
Huckpetrnoe npeobpaszoBanue Dyprbe, ero
CBoOIicTBa U OCOOEHHOCTH IPAKTUYECKOTO
IIPUMEHEHHUS.
Brictpoe npeobpazoBanue Pypse (BIID), ero
Pa3HOBUIHOCTH ¥ OCOOEHHOCTHU IIPAKTUUECKOTO
UCIIOIb30BAHUS.
Beluncnenye KOppeIauOHHOTO UHTerpana u
UHTepHoJIMS QyHKIui ¢ ucnons3zoBanueM bI1D.
CrieKTpalbHbIi aHaIKu3 B 0a3uce PyHKIMEA Yora.
Kparkue csenenus o GyHKIMAX Youma, ux
CBOMCTBA U CIIOCOOBI HyMEpaIH.
I'enepuposanue Oynxnuii Younma.
JuckpetHbie GyHKINU YOJIIIa U UX CBOHCTBA.
JuckpeTHOE 1 ObIcTpOe Npeodpa3zoBaHus Y OJIIlIa.
Jlexuuu 2 yaca, IpakTUYECKUE 3aHATUS 2 Yaca,
na0. pabotel 4 yaca /Tema/
3.2 O6paboTKa CUTHANOB B YaCTOTHOM obmactH /JIex/ MK-1.1-3 J1.1J11.2 Jlexmus
IIK-1.1-¥ J1.3J11.4
I1IK-1.1-B JI1.5 J11.6
MK-1.2-y |J11.7J12.1 J12.2
[1IK-1.2-B JI12.3J13.1
3.3 OO0paboTka cUrHajoB B yacTOTHOM obnactu /I1p/ IK-1.1-3 J1.1J11.2 IIpakTuka
IK-1.1-y J1.3J11.4
IIK-1.1-B JI1.5J11.6
MK-1.2-y |J11.7J12.1 J12.2
I1K-1.2-B J12.3J13.1
3.4 O0paboTka cUTHANIOB B YacTOTHOW obnactu /Cp/ IK-1.1-3 JI1.1JI11.2 CamocTosTensH
[IK-1.1-y J1.3J11.4 ast
IIK-1.1-B JI1.5J11.6
[K-1.2-y [JI1.7J12.1 JI2.2
IK-1.2-B J12.3J13.1
Pa3gen 4. O6padoTka CUTHAJIOB BO BpEMEHHOM
obsacTn
41 O06paboTka cUTrHaJIOB BO BpEMEHHOH 00J1acTy.
Hudposas punprpanus.
JlvHelHble TUCKPETHBIE U LIU(POBbIE HUILTPEL.
Kparkue cBeneHus o Z-npeoOpa3oBaHHH.
INepenarounsle GyHKIUU AUCKPETHBIX GUILTPOB U
UX CTPYKTYPHBIE CXEMBI.
Peanu3anyst AUCKPETHBIX (DHIBTPOB BEICOKOTO
HopsJKa.
BpeMmeHHbIe U YaCTOTHBIE XapaKTePUCTUKU
JUCKPETHBIX (PUIIBTPOB.
YcToHunBOCTD (GUIBTPOB.
Jlexuuu 2 yaca, IpaKTUYECKUE 3aHATHUS 2 Yaca.
/Tema/
4.2 O0paboTka CUTHAJIOB BO BpeMeHHOM obnactu /JIex/ TK-1.1-3 JI.1J11.2 Jlexnus
IK-1.1-y J1.3J11.4
IK-1.1-B JI1.5 J11.6
MK-1.2-y |JI11.7J12.1 J12.2
IK-1.2-B JI2.3J13.1
4.3 OO0paboTka curHajnoB Bo BpeMeHHOH obnactu /I1p/ I1IK-1.1-3 J1.1J11.2 KonrponbHas
IK-1.1-y J1.3J11.4 pabora
IIK-1.1-B JI1.5J11.6
MK-1.2-y |J11.7J12.1 J12.2
IIK-1.2-B J12.3J13.1




4.4 O6paboTka curHaoB Bo BpeMeHHou obnactu /Cp/ IK-1.1-3 JI1.1J11.2 | CamocTOsITENBH
IIK-1.1-y J1.3J11.4 ast
IK-1.1-B JI1.5 JI1.6
MK-1.2-y |JI11.7J12.1 J12.2
[IK-1.2-B JI2.3713.1
Paznen 5. DjeMeHTHI MPOEKTHPOBAHUSA
uHPpoBLIX PHILTPOB
51 DIeMeHTHI IPOSKTUPOBAHUS MH(PPOBBIX PHIBTPOB
ITpoexTrpoBaHne HEPEKYPCUBHBIX (QUILTPOB.
Pa3HOBHIIHOCTH HEPEKYPCUBHBIX (QUIBTPOB.
OCHOBHBIE 3TaIlbl IPOSKTUPOBAHUS
HEpPEKYPCUBHBIX (QUIBTPOB.
DopMynHpOBKa 331a41 AIIPOKCHMAIINY,
KPUTEPHUU ¥ OCHOBHBIE METO/IbI PEIICHUS 331241
ANMPOKCUMALIUH.
Peanu3anyioHHble XapaKTEpPUCTUKH (HUIBTPOB.
CpaBHEHHE BO3MOXKHOCTEH (PHIBTPOB C IMHEHHOMN
OUX 1 MUHUMAaJIbHO-()a30BbIX (GUIBTPOB.
OJeMEHTHI IPOEKTUPOBAHUS PEKYPCUBHBIX
GbunbLTPOB.
AmnnpoxcuMalys B Ipolecce CHHTe3a
PEKYPCUBHBIX (QUIBTPOB.
OnpeesneHne nepeaaTouHoN QyHKIUH
PEKYPCUBHOTO (DUIIBTpA.
CpaBHEHHE METOIOB pealln3allii PEKypPCUBHBIX
GbunbLTPOB.
Jlexmmu 2 vaca /Tema/
5.2 D5eMeHTbI IPOEKTUPOBaHUS LUPPOBBIX GUILTPOB IK-1.1-3 JI1.1JI11.2 Jlexuus
/JTex/ IIK-1.1-y JI1.3J11.4
TIK-1.1-B JI1.5 J11.6
MK-1.2-y |JI1.7J12.1 J12.2
IK-1.2-B J12.3J13.1
5.3 D5eMEHTbI IPOEKTUPOBAHUS LUPPOBBIX GUILTPOB MK-1.1-3 J1.1J11.2 IIpakTuka
Mp/ MK-1.1-y JI1.3J11.4
TIK-1.1-B J1.5J11.6
MK-1.2-y |JI1.7J12.1 J12.2
TIK-1.2-B J12.3]13.1
54 DJIeMEHTHI POEKTUPOBAHUS LIM(DPOBBIX PUIBTPOB [K-1.1-3 JI1.1JI1.2 | CamocTosTenbH
/Cp/ [IK-1.1-y J1.3J11.4 ast
[1IK-1.1-B JI1.5 JI1.6
[K-1.2-y JI1.7J12.1 JI2.2
IK-1.2-B JI2.3J13.1
Pasnea 6. [Ipumepbl TUCKpeTHBIX GUILTPOB H
3¢ ¢pexThl KBAHTOBAHUSA
6.1 IMpumepsl AUCKPETHBIX GUILTPOB U 3PHEKTHI

KBAaHTOBAHHUSL.

JluckpeTHbIH GUIABTpP IEPBOro MOPSAKA.
JIucKpeTHBIH (UIBTP BTOPOTO MOPSAKA.

Db dekTs KBaHTOBaHUS B HU(PPOBBIX GHUILTPAX.
Oum6xu, BEI3BaHHBIE HETOYHBIMY 3HAUCHUSMH
MOCTOSIHHBIX IIAPAMETPOB, aHAIOTO-IIU(POBLIM
npeobpa3oBaHIEM BXOJHOTO CHTHANIA U
KBAaHTOBAHHEM IIPOM3BEICHHM.

Ananu3 n1yMoB B (GUIBTPE NEPBOrO MOPSAKA U
HU(pPOBOM pE30HATOPE.

HexoTopsle npakTriecKue NpuioxeHus qudposoi
¢bubTpanyu.

Jlenumanys, UHTEepIOALUs, IepeaUCKpeTH3aIHs
CHUTHAJIOB.

Jlexuuu 2 yaca, IPaKTUUECKUE 3aHATUS 2 yaca.
/Tema/




6.2 IIpuMepb! TUCKPETHBIX PUILTPOB U 3P (HEKTHI IK-1.1-3 JI.1J11.2 Jlexnus
kBaHTOBaHUs /Jlex/ IIK-1.1-y J1.3J11.4
[IK-1.1-B JI1.5 J11.6
TIK-1.2-y  [JI1.7J12.1 JI2.2
[IK-1.2-B J12.3J13.1
6.3 ITpumepbl AUCKPETHBIX GUILTPOB U AP HEKTHI I1K-1.1-3 JI1.1J11.2 IIpaxTuka
kBaHToBanus /IIp/ TIK-1.1-Y JI1.3J11.4
I1K-1.1-B JI1.5 J11.6
[K-1.2-y [JI1.7J12.1 JI2.2
I1K-1.2-B JI12.3J13.1
6.4 IIpumepb! qUCKPETHBIX QUILTPOB U 3P DHEKTHI IK-1.1-3 JI1.1J11.2 CamocTosTensH
kBaHToBanus /Cp/ IK-1.1-y J1.3J11.4 ast
IK-1.1-B JI1.5 J11.6
MK-1.2-y |JI1.7J12.1 J12.2
I1K-1.2-B J12.3J13.1
Pa3gen 7. OcoGeHnocTH mocTpoeHus HUPppoBHIX
yCTpolicTB
7.1 OCo0EHHOCTH MOCTPOCHUS IIU(PPOBBIX YCTPOUCTB.
VYerpoiictea LHOC.
Oco0EHHOCTH TTOCTPOEHHS anmaparyphbl
00pabOTKH CUTHAJIOB.
VYerpolicTBa ¢ «KECTKOW» JIOTMKOH, ycTpoiicTBa ¢
«MSTKO» JIOTUKOH ¥ KOMOWHHPOBAaHHEIE
yCTpoiicTBa.
Jlekuun 1 yac, 1a6. pabora 4 yaca. /Tema/
7.2 Oco0eHHOCTH TTOCTPOEHUS IU(POBBIX YCTPOICTB I1K-1.1-3 JI1.1J11.2 Jlexnus
/JTex/ K-1.1-y J1.3J11.4
IK-1.1-B JI1.5 J11.6
[IK-1.2-y [JI1.7J12.1 JI2.2
IK-1.2-B JI12.3713.1
7.3 Oco0eHHOCTH TOCTPOEHUS HU(PPOBBIX YCTPOICTB I1K-1.1-3 J1.1J11.2 IIpaxTuka
Mp/ MK-1.1-y J1.3J11.4
IK-1.1-B JI1.5 J11.6
MK-1.2-y |JI1.7J12.1 J12.2
I1K-1.2-B J12.3J13.1
7.4 OCoOEHHOCTH TIOCTPOCHUSI U(PPOBBIX YCTPOICTB IK-1.1-3 JI1.1JI11.2 CamocrosTensH
/Cp/ [IK-1.1-y J1.3J11.4 ast
IK-1.1-B JI1.5 J11.6
[IK-1.2-y [JI1.7J12.1 JI2.2
IIK-1.2-B J12.3713.1
Pa3znea 8. IlocTpoeHue ycTpoiicTB € KECTKOM
JIOTUKOH
8.1 IlocTpoeHne ycTpoHCTB ¢ 5KECTKOM JIOTHKOM.

TTpuMepb TUPPOBBIX YCTPOHCTB C «KECTKON
JIOTUKOM.

LudpoBsle CHHTE3aTOPHI YACTOT U CUTHAJIOB.
Hudpossle cuaTe3aTOpBl 4acTOTHI. CHHTE3aTOPHI
Ha ocHoBe 'YH.

CuHTE3aTOPBI HA OCHOBE TUCKPETHBIX
npeoOpa3oBaHMii KOJia B YacCTOTY.
CuHTE3aTOPBI ¢ HAKOITUTENEHBIM CYMMAaTOPOM.
LICY Ha ocHOBe JenuTes ¢ IepeMeHHbIM

KO3 PHUIIUEHTOM JICTICHHUSI.
Kom6unupoanusle I1CU.

ITudpoBsie cHHTE3aTOPBI OTCYETOB CUTHATIA.
Jlexuuu 2 yaca, MpakTHYESCKUE 3aHATHS 2 Jaca.
/Tema/




8.2 IMocTpoenune ycTporCTB ¢ ECTKOM Jtorukoi /JIex/ K-1.1-3 JI1.1J11.2 Jlexuus
IK-1.1-y J1.3J11.4
IK-1.1-B J1.5J11.6
IK-1.2-y |JI11.7J12.1 J12.2
IK-1.2-B J2.3713.1
8.3 IMoctpoeHune ycTpoicTB ¢ xéctkoi norukoi /IIp/ K-1.1-3 JI1.1J11.2 [Mpaktuka
IK-1.1-y J1.3J11.4
IK-1.1-B JI1.5 J11.6
MK-1.2-y |JI11.7J12.1 J12.2
I1K-1.2-B JI12.3J13.1
8.4 IMocTpoeHue ycTpoicTB ¢ xéEcTKOi noruxoit /Cp/ IK-1.1-3 JI1.1 JI1.2 | CamocCTOSITeNBH
MK-1.1-y J1.3J11.4 ast
IK-1.1-B J1.5J11.6
MK-1.2-y |JI11.7J12.1 J12.2
IK-1.2-B J12.3J13.1
Paznen 9. [locTpoeHne MEKPONPOrpaMMHBIX
ycTpoiicTB
9.1 IlocTpoeHne MUKpPOIIPOrpaMMHBIX yCTPOMCTB.
VYIpaBIsroIue aBTOMATHI C «KECTKON JTOTUKOM,
porpaMmMHupyemMoi jorukoi Ha ocHose [13VY u
HPOTPaMMHUPYEMBIX JIOTHYECKIX MaTPULAX.
Jlexuuu 2 yaca. /Tema/
9.2 IHocTpoeHne MUKpOIIPOrpaMMHBIX yCTPOICTB IK-1.1-3 J1.1J11.2 Jlexuns
/JTex/ MK-1.1-y J1.3J11.4
IK-1.1-B J1.5J11.6
MK-1.2-y |JI11.7J12.1 J12.2
I1K-1.2-B J12.3J13.1
9.3 ITocTpoeHne MUKPOIIPOrpaMMHBIX ycTpoiicTs /TIp/ IK-1.1-3 J1.1J11.2 IIpakTnka
IK-1.1-y J1.3J11.4
IK-1.1-B J1.5J11.6
MK-1.2-y JI1.7J12.1 J12.2
IK-1.2-B J2.3713.1
94 ITocTpoeHne MUKPOITPOTpaMMHBIX ycTpoicTB /Cp/ IK-1.1-3 JI1.1J11.2 | CamocTosTenbH
MK-1.1-y J1.3J11.4 ast
IK-1.1-B J1.5J11.6
MK-1.2-y JI1.7J12.1 J12.2
IK-1.2-B J2.3713.1
Paznen 10. IlocTpoeHne MUKPONPOLECCOPHBIX
yCTpoiicTB
10.1 IMTocTpoeHne MUKPOIPOIIECCOPHBIX YCTPOHUCTB.
Kraccuguxanust 1 0COOEHHOCTH apXUTEKTYPhI
MHKPOKOHTPOJUIEPOB M CUTHAIBHBIX IPOLECCOPOB.
OCHOBHBIE CBEJICHHS O CEMEHCTBAX MPOLIECCOPOB
BeIymux Gupm.
O01acTb TPUMEHEHH MUKPOIPOLIECCOPOB B
PagnOdIEKTPOHHKE.
IMopsanok NpoeKTUPOBaHU MUKPOIPOLIECCOPHOTO
JIUCKPETHOTO YCTPOMCTBA.
ITprMeps! HCHONB30BaHUS MUKPOIIPOIIECCOPOB IS
pelIeHNs pa3InyHbIX 3a1a4 HUPPOi 0OpabOTKH.
Jlexnuu 1 gac, npakTudeckue 3aHsATHS 2 Yaca, 1ab.
pabotel 4 yaca. /Tema/
10.2 IlocTpoeHne MUKpPOIIPOLIECCOPHBIX YCTPOUCTB I1K-1.1-3 J1.1J11.2 Jlexuns
/JTex/ MK-1.1-y J1.3J11.4
IK-1.1-B J1.5J11.6
MK-1.2-y |JI11.7J12.1 J12.2
IK-1.2-B J12.3J13.1




10.3 ITocTpoeHne MUKPOIPOIIECCOPHBIX YCTPOUCTB 3 1 MK-1.1-3 |JI1.1 J11.2 J11.3 [paktuka
Mp/ K-1.1-y |JI1.4 J11.5 JI1.6
M[K-1.1-B [JI1.7J12.1 J12.2
IK-1.2-y J2.3713.1
[IK-1.2-B
10.4 ITocTpoeHne MUKPOIIPOLIECCOPHBIX YCTPOUCTB 3 6 MK-1.1-3 |JI1.1 JI1.2 JI1.3| CamocTosTensH
/Cp/ [K-1.1-y |JI11.4 J11.5 JI1.6 ast
IK-1.1-B |JI1.7J12.1 J12.2
IK-1.2-y JI2.3J13.1
I1K-1.2-B
Paznen 11. IlpoMe:xyTouHasi aTTecTALMA
111 IMpomesxyTounas atrecranus /Tema/ 3 0
11.2 IMoaroToBka k sK3aMeHy /OK3aMeH/ 3 53,65 | IIK-1.1-3 |JI1.1J11.2 JI1.3]| IloaroroBka Kk
TIK-1.1-y [JI1.4 JI1.5 JI1.6 dK3aMeHy
IK-1.1-B [JI1.7J12.1 J12.2
IK-1.2-y JI2.3J13.1
I1K-1.2-B
113 Cnauva sx3amena /MKP/ 3 0,35 IIK-1.1-3 |JI1.1 JI1.2 JI1.3| Cnaua sk3amMeHa
[K-1.1-y |JI11.4 JI1.5 JI1.6
IK-1.1-B |JI1.7J12.1 J12.2
[K-1.2-y JI12.3J13.1
IK-1.2-B
11.4 Koncynbranus /Kuc/ 3 2 TK-1.1-3 |JI1.1 JI1.2 J11.3| Koucynprarus
MK-1.1-y |JI1.4 JI1.5 JI1.6
MK-1.1-B |[JI1.7J12.1 J12.2
IK-1.2-y JI12.3J13.1
IK-1.2-B

5. OHEHOYHBIE MATEPHAJIBI 1O TUCITMITJIMHE (MOYJIIO)

OueHoYHBIE MaTepHalbl TPUBEICHEI B IPHIOKEHNH K pabdouell mporpaMMe AUCHUIUTHHEL (CM. TOKYMEHT «OLeHOYHBIE MaTePHAIIBI 10
mucuumuinHe «{ugpoBas 06paboTka CUrHAIOB U CUTHAIBHBIE TIPOLIECCOPBD)

6. YYHEBHO-METOIMYECKOE H TH®OPMAIIMOHHOE OGECHHEYEHUE JUCIHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHyemMas iuTepatrypa

6.1.1. OcHoBHast TUTEpPaTypa

Ne ABTODBI, COCTaBUTEIN 3armaBue WsnarenscrBo, | Kommuecrso/
ToJ HazBanue ObC
JI1.1 |UBanosa B. E., Tsuker |I{udpoBast 00paboTka CUTHAIOB M CHTHAJIbHBIE TIpolieccoprl :  |Camapa: 2227-8397,

A. ., Tsxes A. 1. yuebHOe mocodue IMoBomKCKHi http://www.ipr
rocymapcrsern  |bookshop.ru/7
biit yHuBepcuter [5425.html
TEJIEKOMMYHHKA
YN U
HHPOPMATHKH,

2017, 253 c.
JI1.2 |E3epckwuii B.B., Eropos|/luckpeTu3anus u KBaHTOBaHUE CUTHAIIOB : MeToandecKkue Pszanb: PULL ,
A.B. yKa3aHHs PI'PTY, 2012, https://elib.rsre

u.ru/ebs/downl
oad/745




Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
rox "asBanue ObC

JI1.3 |[TonbnenGepr JI.M., Hudposas 06paboTka curaaios : Yued.mocobue it By30B M.:Paguo u 5-256-00678-
Martronikus B.J1., CBs3b, 1990, 91
TTonsx M.H. 256c¢.

JI1.4 |Ezepckuii B.B., TeopeTrueckre OCHOBBI IU(POBOH 0OPAOOTKH CUTHAJIOB : Psi3anb, 1996, 5-7722-0035-
Iapumu B.C. Vueb.nmocobue 80c. 6,1

JI1.5 |Ezepckuii B.B., Eropos |CriekTpanbHblii aHaIN3 CUTHAIIOB : METO/. YKa3. K J1a0. padore |Pszansb, 2012, 12 |, 1
A.B. c.

JI1.6 |Ezepckuii B.B., Eropo |H3yuenue meTon0B 1iudpoBoro GopMupoBaHUs CUTHAJIOB : Pszanb, 2013,24 |, 1
AB. METOJI. yKa3. K J1a0. paboTam c.

JI1.7 |Cononuna A.N., Iudposast o6padoTka curaanoB ¥ MATLAB : yue6. mocodue |CII6.: BXB- 978-5-9775-
Knuouckwuit 1.M., [erepOypr, 0919-0, 1
Mepkyuesa T.B., ITepos 2013, 512¢.+CD
C.H. -ROM

6.1.2. lonoHUTEIbHAS JUTEPATypa
Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
rof Ha3Banue DbC

J12.1 [Mapmi-ma.C.JL ITudpoBoii crieKTpaabHbIN aHAIU3 U €T0 IPUIIOKEHUS M.:Mup, 1990, [5-03-001191-

584c. 91
J12.2 |Cepruenko A.B. Hudposast 00paboTka cUrHaioB : Y4ed.mocodue uist By30B CTI6.:ITuTtep, 5-318-00666-
2003, 603c. 3,1

J12.3 |Cononuna A.1., OcHoBbI 11U (PPOBOIT 00PaOOTKM CUrHAJIOB : Y4eb.mocodue CII6.:bXB- 5-94157-604-
Vnaxosuu JI.A., [etepOypr, 8,1
Apby3os C.M.,, 2005, 768c.

Conosbesa E.b.
6.1.3. MeTroanueckue pa3paéoTku
Ne ABTOpBI, COCTaBUTENH 3arnaBsue UznarensctBo, | Kommuecrso/
roxI Ha3Banue ObC

JI3.1 |bopucosa U. B. udpossie MeToIBI 00pabOTKH HHGOPMAIHH : ydeOHOE HoBocubupck: [978-5-7782-

nocobue Hoocubupcku it [2448-3,
rocyznapcrsens  |http://www.ipr
pIii Texumueckuit (bookshop.ru/4
YHUBEPCHTET, 5061.html
2014, 139 c.

6.3 Ilepeyens MporpaMMHOro odecrnevyeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 l'[epellenb JIMIEH3UOHHOT0 M CBOOOHO PacnpocTpaHsieMoro NnporpaMMHoOro 06eCHe‘leHI/lﬂ, B TOM YHUCJI€ OT€YECCTBECHHOI'0

NMPOU3BOACTBA

HaunmeHnoBanue

Onucanue




OnepanuonHnas cuctemMa Windows

Kommepueckas nunen3us

Kaspersky Endpoint Security

Kommepueckas nuuen3us

LibreOffice Csob6omnoe 11O

Inkscape Csob6ommoe 11O

MATLAB R2010b Beccpouno. Matlab License 666252

Free Pascal — www.freepascal.org - Free Pascal — Advanced open source Pascal compiler for

Pascal and Object Pascal. GNU General Public License (6eccpouno)

PactpoBelii rpaduueckuii pegakrop GIMP

Csoboanoe 10

Lazarus

JInnensus: GPL/LGPL

Maxima NU General Public License (GPL) v2.0
Simulink KomMmepueckast TUIieH3ust

Signal Processing Toolbox Kommepueckast TuIieH3ust

Micro-Cap Kommepueckas TUIeH3Hs

Adobe Acrobat Reader Ceo6oanoe I10

6.3.2 IlepeueHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUIIJIMHBI (MOY JIs1)

516 nabopaTopHBI Kopiyc. YdeOHas ayIWTOpUs Ul TPOBENESHUS JIEKUUOHHBIX W IPaKTHYECKUX 3aHATHH
Crenpanu3upoBanHas MeOenb (56 mocaJiouHbIX MECT), MArHUTHO-MapKepHas aocka. MyJbTUMenua MpoeKTop, 1 3KpaH.
IepconanpHbple KOMObIOTEPH: 8 mT. BO3MOXHOCTH MOAKIIOUEHHS K ceTH MHTepHET W oOecrieueHHe NOCTyna B
JIEKTPOHHYIO HH(OpPMAIIOHHO-00pa3oBartesbHylo cpeny PIPTY

508 nabopaTopHbIil kopmyc. YueOHas 1abopaTopus, OCHAIEHHAs J1a00paTOpHBIM O0OpPYIOBaHUEM, Ul IIPOBEICHUS
1a00paTOpHBIX PabOT M TpakTHueckux 3aHsaTui Crenupanu3upoBanHas mebenb (18 mocamoyHBIX MECT), MarHUTHO-
MapKepHas Jocka. MynsTuMmenua npoektop, 1 skpan. Jlaboparopuslie ctenasl, HA-001, yacroToMepsl, ocnuuiorpadesl,
(azomeTp, reHepaTopsl, Y4eOHO-0TIaJOYHOE YCTPOHCTBO «DieKkTpoHuKa S80».

IlepcoHanbHble KOMIBIOTEPH! 8 MT. BO3MOXKHOCTH MOJKIIOUEHHS K ceTH MHTepHeT u obecnedeHue [OCTyNa B
AJIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBarenbhyto cpeny PIPTY

511 naGopartopublii kKopryc. YueOHast jabopaTtopusi, OCHalIEHHas J1a0OpaTOpHBIM 00OpYyIOBaHUEM, IJISI MPOBEACHUS
1a00paTOpHBIX PabOT, JEKIMOHHBIX W MpakTHYeckux 3aHsaTuil CrenuanuzupoBaHHas MeOenb (24 MOCalouHBIX MeECTa),
MarHuTHO-MapKepHas gocka. MyJbTHMeana mpoektop, 1 skpan. JlabopaTopHbie CTeH/IbI, 0a30Bask CTAHIHM COTOBON CBS3U
BS-240, xoutposep 6a3oBbix cranimii BSC-72, 3 makera [[PPJI NECPasolinkv4, TADIRAN, Bxmtouaromux B ce0s 2
0JI0Ka Hapy>XKHOW yCTAaHOBKHU M 2 OJIOKa BHYTPEHHEH yCTaHOBKH, paauopeneiiHas cranuust PPC-1M, pagnonunus CPJI-11,
makeT «MccnemoBanuss UKO-ODM», maker «MccaenoBanuss BOJICy, cBapounsrii ammapar mis BOJIC FSU 995 FA,
ociutorpadpl, aHAIU3aTOPbI CHEKTPa, BOJBTMETPBI, HCTOYHUKHM IMHTAHUS, T€HEPATOPbI, YaCTOTOMEPHI, U3MEPHUTEIH,

npubop mis uccrnenoBanus AUX. [lepcoHaabHbIE KOMITBIOTEPHI:
o0ecreyeHne JIOCTyIa B AJIEKTPOHHY0 HH(GOpMalMOHHO-00pazoBarteibHyo cpeny PITPTY

8 mT. BO3MOXHOCTh HNOJKIOYCHHUA K CETU HHTepHeT u

8. METOAUYECKHUE MATEPHUAJIBI IO JUCHUILIIMHE (MOAYJIIO)

MGTO,Z[I/I‘IGCKI/IG MaTepuaibl IPUBEACHBI B IPHUIIOXKCHUU K paGoqeﬁ nporpamMmme JUCHUITIIMHBL (CM. JOKYMCHT «Metouueckue

MaTepHrajbl 10 AUCHUILUINHE «Ilmbpoe.bre METOABI B TCJICKOMMYHUKAIUAX>

OnepaTtop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT NMOZMWUCAH 3NEKTPOHHON MNOANUCHIO

noanncAHoO ®rboy BO "PrPTY", PrPTY, AMutpues Bnagummp 14.08.23 17:37 (MSK) MpocTas noanucb
3ABEQYHOLLMM TumypoBswud, 3aBeaytolmin kacdeapoit PYC

KA®E[PbI

noanncAHoO ®rboy BO "PrPTY", PrPTY, AMutpues Bnagummp 14.08.23 17:37 (MSK) Mpocras noanuce
3ABEAYLLMM TumypoBsud, 3aBeaytolmin kacdeapoii PYC

BbIMYCKALLEM

KA®E/[PHI

NnoAanncCAHO ®reoy BO "PIrPTY", PIPTY, Kopsuko Anekcei 15.08.23 10:51 (MSK) MpocTtas noanucb
NMPOPEKTOPOM IO YP BsiuecnaBosuy, MpopekTop Mo y4ebHoit paboTte




