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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1
KomneTteHumn
Fpynna VHanKaTopbl SOCTMXKEHWST KOMMNETEHLMIA
OBLLIENPODECCUOHANbHBIE OrlMK-4 CnocobeH pa3pabaTbiBaTb 1 MPUMEHATL CreLMaM3npoBaHHOe 5
KOMMeTeHLMN MporpaMmMHo-MaTemMaT4eckoe obecneyeHmne 418 NPOBeAEHUS UCCNef0BaHNIA U peLleHns

NHXXEHEPHbIX 3a4ay

OlMK-4. 1 3HaeT MeTOo/bl pacyeTa, MPOEeKTUPOBaHUSA, KOHCTPYMPOBAHUA U MOLepHM3aLNN
PafIMOTEXHUYECKUX YCTPOIACTB M CUCTEM C UCMO/Ib30BAHUEM CUCTEM
aBTOMAaTN3MPOBAHHOI0 MPOEKTUPOBAHUA U KOMMbLIOTEPHbLIX CPEACTB

CUCTEM Pa3NIMYHOr0 PYHKLMOHAILHOIO Ha3Ha4YeHNs

OlK-4. 3 Bnageet coBpeMeHHbIMW MPOrpaMMHbIMU CpeAcTBaMU MOLENNPOBAHMS,
OMTVYMa/bHOrO NPOEKTUPOBaHNS Y KOHCTPYVPOBaHUS PaIMOTEXHUYECKNX YCTPOCTB 1

2. TpeboBaHust HI'TY K nnaHMpyeMbIM pesynibTaTtam 06yuYeHusi, COOTHECEHHbIM C
NHAMKaTOpaMu AOCTUXKEHNA KOMMETEHLNIA

Tabnuua 2.1

NHAMKaTOPbl AOCTVXKEHUS] KOMMETEHLIMIA

PesynbTaTbl 06y4YeHUA

dopMbI opraHmMsaumm
3aHATUN

OIIK-4. 1 3naet MeTOAbI pacueTra, NPOEKTHPOBAHMUS, KOHCTPYHPOBAHUS B
MO/IEPHH3ANNH PAAHOTEXHHIECKHX YCTPOHCTB M CHCTEM C HCHOJIb30BaHHEM
cHCTeM ABTOMATH3MPOBAHHOIO MPOEKTHPOBAHUS M KOMIBIOTEPHBIX CPECTB

MmeTb NpeacTaBneHne 0 COBPEMEHHbIX CMELMaIM3MPOBaHHbIX CUCTEMAX
ABTOMATU3MPOBAHHOTO NPOEKTMPOBAHMS 11 MPOTPaMMHO-MaTEMATUYECKOTO
o6ecrneyeHmns 1S peLlieHns NPaKTUYECKUX 1 HayYHO-UCCMe10BATENbCKMX 3a1aY

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

3HaTb OCHOBHbIE CTaAuMK, 3Tanbl M NOAXOAb! K PELLEHMIO
NPOEKTHO-KOHCTPYKTOPCKMX W HayYHO-MCC/e0BaTENbCKUX 3a/ja4 Ha OCHOBE
KOMMbIOTEPHbIX TEXHOIOT W

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

3HaTb OCHOBHble METO/bl 06PABOTKM AaHHbIX C MOMOLLbO COBPEMEHHOTO
NPOrpaMMHO-MaTEMATUUYECKOT0 06eCneUeHs Mpu PeLLIEHNK
Hay4YHO-UCC/IE10BATENLCKUX 33434

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

meTb npeacTaBneHne 0 METOAOMOMMM CUCTEMHOTO NoaXoa K npobneme
MPOEKTMPOBaHWSA YCTPOWCTB U CUCTEM, MapLLPYTax afanTaLyum CUCTeM
aBTOMAaTM3MPOBAHHOTO NMPOEKTUPOBaHMSA K 3aja4am Mosb30BaTeNs U CKBO3HOM
MPOEKTUPOBAHWM COCTABNSIOLLMX MHDOKOMMYHUKALIMOHHBIX CUCTEM

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

BnafeTb COBPEMEHHOI 31eMeHTHOI 6a30ii 1 NepeoBbIM OMbITOM NPy
1CCNeAoBaHUM, NPOEKTUPOBaHNN MHPOKOMMYHUKALIMOHHBIX CUCTEM, CETEN U
YCTDOIACTB, & TaKXKe UX COCTaB/ISHOLLINX

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

OIIK-4. 3 Baageer coBpeMeHHBIMH MPOrPaMMHBIMH CPeICTBAMH
MOJIeJIHPOBAHNSI, ONTHMAJIBHOIO NPOEKTHPOBAHUSI M KOHCTPYHPOBAHUSI
PaiNOTEXHHYECKHX YCTPOHCTB H CHCTEM PA3JIMIHOr0 PyHKIIHOHAJILHOTO
Ha3HAYeHUsI

MmeTb npeacTaBneHne 0 OCHOBHBIX MPUHLMNAax paboTbl B CUCTEMAX
aBTOMATU3MPOBAHHOTO NMPOEKTMPOBAHMS 1 CMELANMU3NPOBAHHOM
MporpaMMHO-MaTeMATUYECKOe 06eCreyeHUm

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

3HaTb CTPYKTYPY, Pa3HOBUAHOCTU, BUAbl 06ecnedeHns CAIP n
CneuvanIn3MpoBaHHbIX NPOrpamMMHbIX NPOAYKTOB A/15 peLleHns 3agay B cdepe
NH(OKOMMYHWKALMOHHbIX TEXHO/IOT WA 1 3/1EKTPOHUKN

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

YMeTb UCnosib3oBaTb coBpemeHHble CATP 1 cneumanu3npoBaHHoOe
nporpamMmMHoO-MaTeMaTUyecKoe 0becreveHune 415 peLleHns 3agad B 061actu
3/IEKTPOHUKM Y MIHOKOMMYHUKaLNL

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

BnafeTb HaBblKamMn pa3paboTKN KOHCTPYKTOPCKO-TEXHONOMMYECKO
[OOKYMEHTaLMKU B COOTBETCTBUM € TpeboBaHWAMU ECK/, ¢ ucnonb3oBaHeM
coBpemeHHbIX CATP

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa




YMeTb 6bICTPO afanT1poBaThbes K NpUMeHeHMI0 HoBbIX CATP 1

creLyann3MpoBaHHOro NPOrpamMMHOro 06ecneyeHmns Ans PeLLeHNs 3aay CBOei
NPohecCUOHaIbHOW AeATENbHOCTH

Nekunn; MNpakTrnyeckme 3aHATUS;
CamocTosTenbHas paboTa

3. CofepyXaHue 1 CTPYKTypa ANCUMUN/UHBI

Tabnuua 3.1

Tembl NeKkymii

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMmbl, Hac.

NHankaTopbl
LOCTUXKEHNSA
KOMMNETEHLUNIA

YyebHasi AesiTeNbHOCTb

Cemectp: 1

AvpakTnyeckas eanHuua: CUcTeMbl aBTOMATU3MPOBAHHOMO NMPOEKTUPOBAHUS 1
crneumann3MpoBaHHOE NPOrpaMMHO-MaTeMaTUYECKOE 06ecreYeHNe

1. Cuctemsl
aBTOMaTu3NpPOBaHHOI0
NPOeKTUPOBaHNA U
crneLuann3npoBaHHoe
NnporpamMmmMHo-maTeMaTnyecKoe

CuncTemaTryeckoe,
rnocnegoBaTeNibHoe
n3yyeHve yyebHOro

obecrieyeHne. HasHaueHue, 2 0 0 OlK-4.1,0MN|matepuana. O6cyxaeHne
Knaccudmkaums, Lenm um K-4.3 CNOPHbIX BOMPOCOB 1
noAcucTeMbl. Passutue un npo6aem. MouncK peLLeHnii n
NMPUMeHEHVE 419 PeLleHns OPWEHTVPOB B MpeLMETHON
NPaKTUYECKNX U obnactw.
Hay4HO-MCCe0BaTeIbCKMX

3ajau.

2. OCHOBHbIe cTaguu, aTarnbl U CuctemaTnyeckoe,
NOAXO0[b! K PeLLIeHNIo nocnefosarte/ibHOe
MPOEKTHO-KOHCTPYKTOPCKUX U n3yyeHue y4ebHOro
Hay4HO-1CCNe0BaTe/IbCKNX 2 0 0 OrK-4.1,0lN|marepuana. O6cyxaeHune

3a/a4y Ha OCHOBE
KOMMbIOTEPHbLIX TEXHOOTWIA.
MeToAbl NPOEKTUPOBAHWA.
MatemaTnyeckme Mosenu.

K-4.3

CMOpPHbIX BONPOCOB U
npo6nem. MoncK peLLeHnii n
OPWEHTUPOB B NPeMETHOA
obnacTu.

AngakTnyeckasn eagnHuua: PaspaboTKa KOHCTPYKTOPCKO-TEXHOMNOMMYECKON AOKYMEHTaUumn B
COOTBETCTBMU ¢ TpeboBaHMsMN ECK/, ¢ ncnonb3oBaHnem coBpemeHHbIX CAIMP u

cneuymannsmposaHHoro MO.

3. MpuHUMNbI 0hopMIeHNS
TEKCTOBbIX AOKYMEHTOB,
KOHCTPYKTOPCKOWA
[OKYMeHTauuu CornacHo
TpeboBaHuam ECKJ. Bugpl
n3genunii. Ctagum paspaboTku.
Buabl 1 KOMNIEKTHOCTb
KOHCTPYKTOPCKNX
[lOKyMeHTOB. lNpaBuna
BbIMOTHEHUS CXEM.
TpeboBaHus, NPeAbABNSEMbIE
K 0(hOpM/IEHNIO CO0POYHOrO
yepTexa u cneummkaumm.
MoaynbHbIA NPUHLMN
KOHCTPYMPOBaHWS.
CucTeMHbI Noaxog npw
NPOEKTUPOBAHUM.

OlK-4.3

CucteMaTn4ecKoe,
nocnefoBaTe/ibHOe
N3yyeHne y4ebHoro
maTtepuana. O6cyxaeHve
CMOPHbIX BONPOCOB U
npo6siem. MOUCK peLeHnit n
OPVEHTMPOB B NPeAMETHOM
obnacTu.




4. OCHOBHble XapaKTepucTUKN
neyaTHbIX NnaT, MaTepuasbl
[NA U3rOTOB/EHUSA U
TEXHO/0rMM U3roTOBNEHNA
M. TpeboBaHWA K OCHOBHbIM
3NeMeHTaM neyvaTHbIX nNnaT
[NA pasHOro TMna MoHTaxa.
3alMTHbIE MOKPLITUS.
MeToAbl Nanky neyaTHbIX
nnat. AdegekTsl M. MeToabl
aHanu3a neyatHbIX Nnar.
Ob6ecneyeHne TeNI0BbIX
PEXVMOB, 371EKTPOMarHUTHOIA
COBMECTUMOCTW U pacyeT
HaeXXHOCTW.
CnieyvnanmsnposaHHoe
nporpaMmMHoe 06ecreyeHue.

OrK-4.1,0M
K-4.3

CucTemarmyeckoe,
nocnegosartesibHoe
N3yyeHne y4ebHoro
matepuana. O6ecyxaeHve
CMOpPHbIX BONPOCOB U
npo6nem. MoncK peLLeHnii n
OPWEHTUPOB B NpeMETHOA
obnactw.

AnpakTnyeckasn eagnHuya: CoBpeMeHHOe creyman3npoBaHHOe NporpaMmMHO-MaTeMaTUYeCcKoe
obecneyeHve NS peLLeHNs 3agay npreMa, 06paboTKM 1 nepegadn MHHDopMaLMn 1 NPoBeLeHNS
nccneaoBaHnin B 06nacTn MHOOKOMMYHUKALMIA N 3NEKTPOHUKMN.

5. OCHOBHbIe NPUHLMNbI
paboTbl B cMCTEMAX
aBTOMATM31POBAHHOIO
NPOEKTUPOBaHUSA U
creynanMampoBaHHOM
nporpaMMHO-MaTeMaTnyecKoe
obecrieyeHnmn ans
nccnefoBaHms,
NPOEKTUPOBAHMA
VNH(OKOMMYHUKALMOHHbIX
CUCTEM, CeTeli 1 YCTPOIACTB, a
TaKXkKe X COCTaBALLMX Ha
6a3e MUKPOCXeM
NporpamMM1pyemont 10rNKu.

OrkK-4.1,0M
K-4.3

CucTemaTnyecKoe,
nocnefoBaTe/lbHOe
n3yyeHne yuebHOro
maTepuana. O6cyxaeHve
CMOPHbIX BOMPOCOB M
npo6nem. MonCK peLLeHnit n
OPWEHTVPOB B NpPeAMETHOM
obnactw.

6. dnemeHTHaAa 6a3a,
apXxmTeKTypa COBPEMEHHbIX
NpOrpamMmMunpyemMbIx
NOTUYECKNX UHTErpasibHbIX
CXeM, UX NPUMEHeHNE Ans
peLeHns 3agady nprema,
06paboTKM 1 Nepeaayn

OlK-4.1,01

CucteMaTn4ecKoe,
nocnefosartesibHOe
N3yyeHne yuebHOro
matepuana. O6ecyxaeHve

K-4.3 CNOPHbIX BOMPOCOB 1
WHopMaLun 1 nNposefeHNs o
o npo6nem. MonCK peLLeHnin n

nccnefoBaHUM. A3bIKK .y

OPWEHTMPOB B NPeaMETHON
nporpamMmMmupoBaHmg HDL.

obnactw.
MpyMepbl peann3aumm 6710K0B
A5 peLleHns 3a4a4y B 06nacTtu
NHOKOMMYHUKaLNIA.
7. KomnniekcHoe npumeHeHne
CUCTEM aBTOMATM3MPOBAHHOIO

Cucremarmyeckoe,
NMPOEKTUPOBAHNA U

nocnefosartesibHoe
CreLunann3npoBaHHOro
nporpaMmmHo-MaTemMaTuyecKor M3y IeHIe y4e0HOr0

porp OlMK-4.1,0M |maTepunana. ObcyxaeHne
0 obecneyeHunsa os
K-4.3 CMOPHbIX BOMPOCOB U

BbIMO/THEHMS MPOEKTOB B
061aCcTN MHPOKOMMYHMKaLNIA
W 3N1EKTPOHMKK, a TaKxKe 4N
PeLLEHNSA HayUHbIX W
1ccnefoBaTeNIbCKMX 3afau.

npo6nem. MoncK peLLeHnii n
OPWEHTMPOB B NPeAMETHO
obnacTu.




TeMbl NpaKTUYECKUX W3 Hux e A WHaukaTopsl
b Y Hacbl (chopme npax. mO';I,,MjH:;eC poctwkenns | Y4yeOHas AeATENbHOCTb
SaHATN noar., vac. "7 | komneTeHumia
Cemectp: 1

AvpakTnyeckas eanHmua: CUcTeMbl aBTOMAaTU3MPOBAHHOMO NPOEKTUPOBAHUS 1
crneumann3MpoBaHHOE NPOrpaMMHO-MaTeMaTUYECKOE 06eCreYeHNE

1. 3HaKOMCTBO 1 pa3BuUTHE
OCHOBHbIX HaBbIKOB paboTbl B
Matlab gns pelseHus 3afay B
061aCTV HPOKOMMYHMKALLNA

OrkK-4.1,0M

O3HakoM/eHNe, OCBOEHME
NprYemMoB 1 cnoco6oB
paboTbl B CUCTEME
Matlab/Simulink gns
PeLLeHNs NPaKTUYECKNX u
Hay4HbIX 3aZa4 B chepe

N 3N1eKTPOHNKKN, OCHOBHbIE 4 0 2 K-43 CBOGIA [IEATENbHOCTH
0CO6EHHOCTM 1 NPUEMBI ' BoI6Op 1 M3yUeHMe '
paboTbl B Matlab. Mogynu un OCHOBHbIX MOAY/Ieli
OCHOBHBIE HacTV Matlab/Simulink gns
Matlab/Simulink. NPUMEHEHNS B Ja/bHeLLel
pabore.
OcBoeHue 1 pa3suTHe
2. OCHOBHble MeTO/bl MPUEMOB 1 CrIOCOBOB
06paboTKM 06paboTkM
SKCNEPUMEHTANLHbIX AAHHbIX OlMK-4.1,001|3KcneprmMeHTaNbHbIX
C MOMOLLIbIO0 COBPEMEHHOIO 2 0 2 K-43 [1HHbIX C MTOMOLLIO
CELMansnpoBarHOTo cuctembl Matlab/Simulink, a
NporpaMmmHo-MaTemMaTuyecKor TAKOKE NPEACTABNEHME
0 obecneueHns. OTYETOB U rpatMKoB.
MprobpeTeHve n
pacLUVpeHve HaBbIKOB
3. Mony4yeHne 1 3akpenneHne 0a6OTbI B
OCHOBHbIX HaBbIKOB PaboThbl C DO DAMMHO-MATEMATUYECK
cuctemolri Matlab/Simulink ofn ogecnequmm
[N MOJENNPOBaHUA CXeMm, 4 0 2 OrnkK-4.1,0Mn Matlab/Simulink gns
cOo3fjaHnsA rpauyeckoro K-4.3

WHTepdenca nonb3oBaTens u
NPOEKTUPOBaHMS
MPOrpaMMHbIX MOAY/EN.

cO3[aHuns CO6CTBEHHOIO
rpacmyeckoro nHTepderica,
cneLuan3npoBaHHbIX
MOZYNeR 1 rpatnyecKmnx
MoAenein.

AnpakTnyeckasn eanHULa: PaspaboTka KOHCTPYKTOPCKO-TEXHOMOMMYECKON JOKYMeHTauumn B
COOTBeTCTBMU € TpeboBaHMsMN ECK/, ¢ ncnonb3oBaHnem coBpemeHHbIX CAIMP u

creunanunsnposadHoro MO.

4, 3aKpenneHve 1 passuTHe
OCHOBHbIX HaBbIKOB paboThl B
Cneunann3npoBaHHOM
nporpaMmmHOM 06ecrneyeHnn
OrCAD pna cosfaHusa cxem
3/1EKTPUYECKUX
NMPVHLUUNNASIBHBIX 1
TPacCMPOBKM MeYaTHbIX nar.

OrK-4.1,0M
K-4.3

OcBOeHMe Npremos n
Cnoco6oB pa3paboTku
npoekTos B CAIP OrCAD
L1591 3N1IEKTPOHHOT0
YCTPOWCTBA, Ha4YMHas C
CO3JaHus CXeMbl
3NEKTPUYECKON
MPUHUMNUaNBLHOW 1
COCTaB/IeHUS U BefeHUs
OGMONNOTEK 3/1EMEHTOB,
3aKaHu4MBas BbIMNO/IHEHMEM
TPacCUpPOBKM MeYaTHOW
nnarbl.




5. MonyyeHne OCHOBHbIX
HaBbIKOB paboThbl B cpefe
Altium Designer ans

Co3aHnA CXeM 3NEKTPUYECKNX

NPUHUUMUANbHbIX,

MOJEeNNPOBaHNA 3NTEKTPOHHBLIX

YCTPOICTB M TPacCUpPOBKU
neyYaTHbIX MaT, a Takke

OrkK-4.1,0M
K-4.3

OcBoeHvie npremMos u
CrocoboB CKBO3HOIO
MPOeKTMPOBaHUA
3M1eKTPOHHOI 0 YCTPOICTBA B
CATIP Altium Designer
BK/THOYAIOLLLEro
MOZe/IMpoBaHue,
nporpaMmmnpoBaHue,
pas3paboTKy CXeMbl 1

ohopmneHmns TPacCcUpPOBKY MevaTHOW
KOHCTPYKTOPCKOW nnatbl ¢ PasMyHbIMU
LOKYMEHTaLUN. KOHCTPYKTUBHbIMM
TpeboBaHNAMM.
6. Mony4yeHne 1 3akpeneHne 3akpenseHue 1
HaBbIKOB pPa3paboTKu u COBEpLLEHCTBOBaHME
oopm/ieHnS HaBbIKOB OPOPMEHMS
KOHCTPYKTOPCKO-TEXHOOrnYe KOHCTPYKTOPCKOW
CKOW AOKYMEHTaLN B OrlK-4.1,0M | gokyMeHTauuun B
COOTBETCTBUM C TpeboBaHUAMU K-4.3 cneuunan13npoBaHHoOM

ECKJ, ¢ ncnosnb3oBaHuem
coBpemeHHbIX CATP n
CrneLunann3npoBaHHoOro
NporpaMmmHoOro obecrneyeHus.

nporpaMmMHoM o6ecrneyeHnn
C y4YeTOM TpeboBaHWi
ECK/, 41 3N1eKTPOHHbIX
YCTPOWCTB.

AnpakTndeckasn eagnHuya: CoBpeMeHHOe crieymanm3npoBaHHoe NporpaMmMHO-MaTemMaTYeCcKoe
obecneyeHve 4N peLleHns 3agay npuema, 06paboTKn 1 nepegaym MHopmaLlmMm n NPoBeAeHNS
nccneaoBaHnin B 06nacTn MHOOKOMMYHUKALMIA N 3NEKTPOHUKMN.

7. N3yyeHue 1 nonyveHue
OCHOBHbIX HaBbIKOB
NCMo/b30BaHMsA OCHOBHbIX

OrK-4.1,0M

MprobpeTeHue n
3aKpenieHne OCHOBHbIX
HaBbIKOB OMMcaHuA thainna
KOH(urypauum ans
MMKPOCXeM
nporpammmnpyemoii Normku

KOHCTPYKLWMIA A3bIKOB K-4.3
C UCMNOJIb30BaHMEM A3bIKOB
nporpaMmMmupoBaHma AHDL 1 HDL &
VHDL.
creumannm3npoBaHHOM
nporpaMmHOM
06ecneyeHuu.
Peanunsaums 6/710K0B
npviema-nepesaym v
8. MprMeHeHNe MNKPOCXeEM P PEA
o 06paboTKM MH(opMaLMK Ha
NporpaMmm1pyemoin normkn o o
COBPEMEHHOWi 3/1EMEHTHO
[Na peLleHnsa 3aaad npuema, OnkK-4.1,0M o
6a3e nporpammmpyemoit
06paboTKM 1 nepeaaqmn K-4.3
norukn. MogennposaHue,
NHopMaLun 1 NpoBeAeHNs
o BepumKaums n
nccnefoBaHNM.
TeCcTMpOBaHue
paspaboTaHHbIX 6/10KOB.
9. NccneposaHue 1
NPUMEHEHVE MUKPOCXEM AHanm3 peannsyeMocTm
NpOrpaMMu1pyemoni NOrnKu. 3aa4 Ha 6a3e MUKpPOCXeM
CpaBHeHue peanu3auuy 3ata4y nporpaMmmu1pyemMoit Nornku,
NH(OKOMMYHUKaLiA 1 NPYMeHEHME CTOPOHHUX
(oKoMMyHIKAL OrK-4.1,0M| P P
3/1EKTPOHUKM Ha 6a3e MJTINC ¢ K43 6r6moTeK,

pPeELEHNAMN BbIMOJHEHHBIMA C

MOMOLLbH0
MUKPOKOHTPO/IIEPOB 1
LMDPOBBIX CUTHA/bHBIX
npoLieccopax.

aBToMmaTuyeckas reHepauus
kofa 13 Matlab/Simulink
npv paspaboTKe NPOEKTOB U
Hay4YHOW [eATeNIbHOCTH.




3.2 CamocTosTeNlbHas paboTa obyyaroLlerocsi

Tabnuua 3.3
o VHankaTopb! Yacbl Ha Yacbl Ha
Ne BM,qu CaMOCTOATENNTBHON pa60TbI OOCTMXKEHUA
< [BbINO/IHEHWNE |KOHCY/TIbTaLUn
KOMNETEHLUNN
Cemectp: 1
1 |Praspedepar Z’QK""LO”K' 44 4

Pa3paboTKa pacyeTHO-rpanyeckoro 3afaHus, opopmMeHre NOACHUTENbHOW 3annckn: OCHOBbI A3blKa
onucaHus annapatypbl AHDL n CAMNP MAX+PLUS Il ; MeToanyeckme ykazaHus K nabopaTopHbIM
paboTam, pacyeTHO-rpagmyecKoMy 3aaHunIo U KypcoBoi paboTe no Kypcy "OCHOBbI MUKPOMPOLLECCOPHOIA
TexHUKN" anga 4 kypca PO® (HanpasneHve 210200 u cneumansHocTb 210404) aHeBHOrO oTAeneHus /
HoBocmb. roc. TexH. yH-T ; [cocT. A. B. Kpuseukunid, K. A. Kypatos]. - HoBocnbupck, 2006. - 57, [2] c. :
un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000059935

OlK-4.1,0MK-

4.3 36 2

2 |MoaroToBKa K 3aHATUAM

MoBTOpeHWe MaTeprana, 3aKpenseHne NoayYeHHyX HaBbIKOB, MOATOTOBKA K HOBbIM TeMam 3aHATUIA:
Leatkos I". H. MpoektuposaHme nevaTHbIX y3108 B ALTIUM DESIGNER : yue6HO-MeTOANYECKOE
noco6we / I". H. essTkos, A. V1. BonbxuH ; HoBocK6. roc. TexH. yH-T. - HoBocubupck, 2018. - 102, [1] c. :
nn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000238125 Mopo3os tO. B. MpumeHeHne
cpeabl Matlab B nccnefoBaHmax 1 pa3paboTKe pagnoTeXHUYECKNX YCTPOMCTB U CUCTEM [DNEKTPOHHBIN
pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYecKnin Komnneke / FO. B. Mopo3os ; HoBocub. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234722. - 3arn. ¢
akpaHa. OCcHoBbI Ai3biKa onucaHnsa annapatypsl AHDL n CATIP MAX+PLUS Il : meToAnyeckme ykasaHums
K nabopaTopHbIM paboTam, pacyeTHO-rpadryecKoMy 3aaHnio 1 KypcoBoii paboTe no Kypcy “OCHOBbI
MMKPOMPOLLECCOPHO TexHUKK" ans 4 Kypca P3d (HanpasneHne 210200 1 cneumanbHOcTb 210404)
[HEBHOro otaeneHus / HoBocmo. roc. TexH. yH-T ; [cocT. A. B. Kpuseukuii, K. A. KypaTtos]. -
Hosocubupck, 2006. - 57, [2] c. : un.. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000059935 boromonos b. K. MNpoekTnposaHue BUC.
JTabopaTopHbIi NpakKTUKYM : y4ebHO-MeToamueckoe nocobue / b. K. boromonos ; HoBocKG. roc. TexH.
YH-T, [®PaK. pagnoTeEXHWNKN, 3NEKTPOHNKM 1 (n3nku]. - HoBocmbupek, 2010. - 32, [2] c. : wun., Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000149088 TbipbikuH C. B. MNMpumeHeHne
MATLAB ans MoaenvMpoBaHMs pagnoTeXHNYECKNX CUTHAIOB N YCTPOIACTB : y4e6HO-MEeTOANYECKOE
noco6ue / C. B. TbipblkuH, P. KO. Benopyukuii ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, 2017. - 51, [1]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235097

OlK-4.1,0rK- 40 2

3 |MNopgrotoBka K arrectauun 43

MogrotoBka K ak3ameHy: [essaTkos M. H. NpoekTupoBaHme neyatHbIX y3108 B ALTIUM DESIGNER :
y4yebHO-MeTOAMYecKoe nocobue / . H. deBATkos, . V. BonbXuH ; HoBOCKO. roc. TexH. yH-T. -
Hosocunbupck, 2018. - 102, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000238125 Mopo3os tO. B. NpumeHeHne cpeabl Matlab B
nccnefoBaHNsAX 1 paspaboTke pagnoTeXHUYECKMX YCTPOCTB 1 CUCTeM [DNeKTPOHHBIV pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAMYecKuniA komnneke / FO. B. Mopo3os ; HoBocu6. roc. TeXH. YH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234722. - 3arn. ¢
3KpaHa. OcHoBbI A3blka onucaHua annapatypbl AHDL n CATP MAX+PLUS Il : MmeTofgmyeckue ykasaHus
K nabopaTopHbIM paboTam, pacyeTHO-rpadmyeckoMy 3aaHunio 1 KypcoBoii paboTe no Kypcy "OCHOBbI
MMWKPOMPOLLECCOPHOI TeXHUKN" ans 4 kypca POP (HanpasneHne 210200 1 cneumansHocTb 210404)
AHEBHOro otaeneHus / HoBocmo. roc. TexH. yH-T ; [cocT. A. B. Kpuseukuii, K. A. KypaTtos]. -
Hosocunbupck, 2006. - 57, [2] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000059935 boromonos b. K. lNpoekTuposaHve BUC.
J1TabopaTopHbIil NPaKTUKYM : yuebHOo-meToamYecKoe nocobue / b. K. boromonos ; HoBocmb. roc. TexH.
YH-T, [PaK. pagnoTeXHNKN, 3NEKTPOHUKKN 1 nsuku]. - Hosocnbmpek, 2010. - 32, [2] ¢. : un., Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000149088 TbipbikuH C. B. MpumeHeHne
MATLAB ans MoAenMpoBaHus pagnoTeXHUYeCKUX CUTHAIOB N YCTPOIACTB : y4e6HO-MeTOANYeCKoe
noco6ue / C. B. TbipblknH, P. KO. benopyukuii ; HoBocu6. roc. TexH. yH-T. - HoBocmbupek, 2017. - 51, [1]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235097




3.3 TexHonornsa obyyeHus

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALUNOHHbIE TEXHO/0r UK
e-mail; Moptan HI'TY; CounanbHble ceTu; Cpefa 3N1eKTPOHHOIO
WHpopmnposatme 00y4yeHus HI'TY; Yar
KOHCYIbTUDOBAHME e-mail; Moptan HI'TY; CouyuanbHble ceTn; Cpefa 3NeKTPOHHOro
y P 06yyeHuns HI'TY; Yar
KoHTponb Moptan HI'TY; Cpefa aneKTPOHHOro obyyeHns HI'TY
;Z‘T’r“;;#;HOMBe YHEOHbIX CoumanbHble ceTu

4. MpaBuna aTTecTaumm o6yyaroLwmxcs no AUCLUMNINHe

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLEHKN N0 TPaAULMOHHON wKane n 15-yposHeBoit ECTS.

Kpatkas nHgopmauus o BPC npvseseHa B 1a6n. 4.1.

Tabnuua 4.1
OueHnBaeMble BUAbI [eATe/IbHOCTY 00yyatoLmxcs '%/Iaw-f: MakcuMasibHbIin 6ann
Cemectp: 1
IIpakmuueckue 3anamus: | 16 | 32

KoHTponumpytowme matepmanbl npueogsaTcs B "AesaTkos ™. H. MNpoekTupoBaHue nevatHbix y3no8 8 ALTIUM DESIGNER : yye6HO-MeToAM4eckoe nocobue / I H.
JessTkoB, [1. V. BonbxuH ; HoBOCKG. roc. TeXH. YH-T. - HoBocmbupck, 2018. - 102, [1] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000238125"

PI3/Peghepam: | 24 | 48

KoHTponumpyiowwye matepuabl NpuBoaaTcs B "OCHOBbI A3bika onucaHusa annapatypsl AHDL n CAIMP MAX+PLUS Il : meToagnyeckme ykazaHus K 1abopaTopHbIM
paboTam, pac4eTHO-rpajmuyecKoMy 3aiaHuIO 1 KypcoBOiA paboTe o Kypcy "OCHOBbI MUKPOMPOLLECCOPHOM TeXHUKN™ anst 4 Kypca PO®d (HanpasneHue 210200 n
creumanbHocTb 210404) gHeBHOTO oTAeneHus / HoBocub. roc. TexH. yH-T ; [cocT. A. B. KpuBeuknid, K. A. Kypatos]. - HoBocu6upck, 2006. - 57, [2] c. : uA.. - Pexxum
foctyna: http://elibrary.nstu.ru/source?bib_id=vtls000059935"

3auem: | 10 | 20

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiBNISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLMMIINHBI.

Tabnuua 4.2
Kogpl DOopMbI KOHTPO/SIA
KOMNETEH |/|H,qMKaTOpr OOCTMXKEHUA KOMI'IETeHLl,I/II7I
~ 3awuTa
umn 3ayet |lMpoyee

PI3/P

OlK-4 1. 3HaeT MeTO/bl pacyeTa, MPOEKTUPOBAHNSA, KOHCTPYMPOBAHNSA U
OlK-4 |MogepHu3aLmmn paguoTexXHNYECKMX YCTPOCTB U CUCTEM C UCTONb30BAHWEM CUCTEM + + +
aBTOMaTV3MPOBAHHOIO NPOEKTNPOBAHMA 1 KOMMbIOTEPHBIX CPEACTB

OrlK-4 3. BnageeT coBpeMeHHbIMW NPOrpamMmmHbIMM CPeAcTBaMy MOAETMPOBaHNA,
ONTMMaSIbHOrO NMPOEKTUPOBAHUA Y KOHCTPYMPOBAHWS PaAMOTEXHNYECKNX YCTPOUCTB N | + + +
CUCTEM Pa3/IMYHOr0 PYHKLMOHIBHOIO Ha3HaYeHNs

®OH[ OLLEHOYHBIX CPEACTB MO AVCLMMMHE NpeAcTaBneH B npunoxeHun Ne 1 K pabouel
nporpamMmme.



5. Jlutepatypa

OcHoBHas nuTepaTypa

1. OBC IPRbooks [DnekTpoHHBI pecypc] : 21eKTPOHHO-OMOINOTeYHASI CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.
2. OBC IPRbooks [2nexTpoHHsIit pecypc] : 371€KTPOHHO-O0MOIHOTEUHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ skpaHna.
3. OBC IPRbooks [DnexTpoHHBIH pecypc] : 3AeKTPOHHO-ONOIHOTETHAs CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ sxpana.
4. OBC IPRbooks [DnexTpoHHBIH pecypc] : 3eKTPOHHO-OMOIHOTEeYHAs CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.
5. OBC IPRbooks [21ekTpoHHBIN pecypc] : 37eKTPOHHO-OMOIMOTEYHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.
6. OBC IPRbooks [DnexTpoHHBIil pecypc] : 31eKTPOHHO-OMOIMOTEYHAS! CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ skpaHna.
7. OBC IPRbooks [DnexTpoHHBIN pecypc] : 27eKTPOHHO-ONOIHOTEYHAs CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ sxpana.
8. OBC IPRbooks [D1ekTpoHHBIN pecypc] : 371eKTPOHHO-OMOIMOTEYHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.
9. OBC IPRbooks [21ekTpoHHBIN pecypc] : 37eKTPOHHO-OMOIMOTEYHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.
10. OB5C IPRbooks [DmekTpoHHBIN pecypc] : 3IeKTPOHHO-ONOINOTEYHAS CHCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ skpaHna.

[lononHnTenbHas nuTepaTypa

1. Kucenes A. I'. CkBo3HOE aBTOMATH3MPOBAHHOE MMPOSKTHPOBAHIE W3IETIUI JJIEKTPOHHOI
texauku (CAIIP) [Dnexrponnstii pecype] : yueOnuk / A. I'. Kucenes ; HoBocu0. roc. TexXH. yH-T. -
Hoocubupck, [2010]. - Pesxxum goctyma: http://elibrary.nstu.ru/source?bib_id=vtls000159672. -
3ary. ¢ 9KpaHa.

2. Ckonota B. A. Metoas! maremarnueckoro moaenuposanus. Matlab Simulink [Dnexrponnsrit
pecype] : koucnekt geknuii / B. A. Ckonora, M. B. MaptunoBud ; HoBocH0. roc. TeXH. YH-T.-
Hosocubupck, [2017].- Pexxum moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000236129
http://elibrary.nstu.ru/source?bib_id=vtls000236129
http://elibrary.nstu.ru/source?bib_i1d=vtls000236129
http://elibrary.nstu.ru/source?bib_id=vtls000236129
http://elibrary.nstu.ru/source?bib_id=vtls000236129
http://elibrary.nstu.ru/source?bib_id=vtls000236129
http://elibrary.nstu.ru/source?bib_1d=vtls000236129
http://elibrary.nstu.ru/source?bib_id=vtls000236129
http://elibrary.nstu.ru/source?bib_1d=vtls000236129
http://elibrary.nstu.ru/source?bib_1d=vtls000236129

http://elibrary nstu.ru/source?bib_1d=vtls000236129
http://elibrary.nstu.ru/source?bib_1d=vtls000236129.- 3ar. ¢ sxpana.

3. Adanacees B. A. YueOHO-MeTOAMYECKN KOMIUTEKC ISl PAKTUKYMa 110 TUCLUATIINHE
«KoncTpykTopckoe u TexHOIorndeckoe odecreuenre npou3soacTsa DBM» [ DneKkTpoHHBII
pecypc] : yuebHO-MeTonnueckuii komriaeke / B. A. Adanacwes ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, [2014]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000196229. -
3aru. ¢ 3KpaHa.

VIHTepHeT-pecypcehbl

1. OcHossl CAIIP [DnextponHBIii pecypce] : yueOrnuk // basza u 'emeparop OGpa3oBaTenpHBIX
Pecypcos. — MI'TY um. H. O. baymana, kadenpa CAIIP. —2003-2019. — Pexum nocrtyma:
http://195.19.40.251/?7¢cnt/?doc=9JOHNYNMQDVXW24XBBO3. — 3aru. ¢ 3kpaHa.



6. MeToauueckoe 1 NporpaMMHoe obecriedeHre, MHHOPMaLMOHHbIE TEXHOIOM K

6.1 MeTogunyeckoe obecrneyeHne

1. Teipeixun C. B. [Ipumeneane MATLAB st MogennpoBaHus paguoTeXHUYECKUX CUTHAJIOB U
yCTpOiicTB : yueOHO-MeToauueckoe nocodue / C. B. Tripeikun, P. FO. Benopyuxkwuii ; HoBocu®. roc.
TexH. YH-T. - HoBocubupck, 2017. - 51, [1] c. : mi.. - Pesxkxum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000235097

2. Moposos 0. B. [Ipumenenre cpeast Matlab B ucciaenoBanusx u pa3padoTke
PaIrOTEeXHUYECKUX YCTPOHCTB M CUCTEM [ DIIEKTPOHHEIN pecypc| : 3eKTPOHHBII
yueOHO-MeToanueckuii komruiekc / FO. B. Mopo3os ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck,
[2017]. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000234722. - 3aru. ¢ 3kpaHa.
3. dessatkoB I'. H. [Ipoexruposanue neyarusix y3mos B ALTIUM DESIGNER :
yueOHO-MeTonnueckoe mocooue / I'. H. [leBsarkos, [[. . Bonsxun ; HoBocu®. roc. TeXH. yH-T. -
Hosocubupcek, 2018. - 102, [1] c. : mn.. - Pesxxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000238125

4. Co3maHue 3JIeKTPUIECKIX CXeM U pa3paborka tomonornu nedatHsix mwiat B P-CAD. Y. 1 :
METOIMYECKHE YKa3aHUs K Ta00paTopHbIM paboTam ams 3-4 kypca (hakyapTeTa paguoTeXHUKU U
anektponuku (Hampasiaerue 210200, cnenuanpHOCTE 210404) THEBHOTO M 3209HOTO OTAEIEHUI /
Hosocu6. roc. TexH. yu-T ; [cocT. : I'. H. [leBarkos, C. B. Tapanun]. - HoBocubupck, 2010. - 46,
[2] c. : mn., cxemsl. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000150022

5. boromomnos b. K. [Ipoexktupoanne BUC. JIlabopaTopHBIil MPaKTUKYM : y4eOHO-METOIUIECKOE
mocodue / b. K. bBoromosios ; HoBocu6. roc. TexH. yH-T, [Dak. paanOTeXHUKHU, JIEKTPOHUKU U
¢usuku]. - HoBocubupck, 2010. - 32, [2] c. : ui., Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000149088

6. OcHoBrl s3b1ka onucanus ammapatypst AHDL u CATTP MAX+PLUS II : metoguueckue
yKa3aHus K 1a00paTOpHBIM paboTaM, pacyeTHO-rpa)uIecKkoMy 3aJaHUI0 M KypCOBOil padoTe 1o
Kypcy "OCHOBBI MUKPOITPOLeCCOpHON TexHUKH'' 115 4 kypca PO® (manpasnenue 210200 u
cnenuatbHOCTH 2 10404) nreBHOTO OTHENneHus / HoBocuO. roc. TexH. yH-T ; [cocT. A. B.
Kpusenxwuii, K. A. Kypatog]. - HoBocubupck, 2006. - 57, [2] c. : un.. - Pesxxum mocryma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000059935

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 I[Iporpamma aBTOMaTU3alMKA HAyYHO-TEXHUYECKHNX Bhruncienuit MathWorks MATLAB

2 AnroputMmuueckuii U mporpamMHbiid nHCTpyMeHTapuii 1t MATLAB MathWorks MATLAB
Communications Toolbox

3 10 st MomenMpOBaHUs, aHAIN3a U MPOEKTUPOBaHUs yripaBisttomux cucrem MathWorks
MATLAB Control System Toolbox

4 MopenupoBaHue 3J1eKTpoMarHuTHeIX mporeccoB MathWorks Matlab Simulink
5 I/IHTepaKTI/IBHblﬁ HWHCTPYMEHT I MOACIITUPOBAHUA, UMUTALIUN U aHAJIN3a JTUHAMHWYECCKUX CUCTEM

MathWorks Simulink

6 [Taket mporpaMm 11 KOMIUIEKCHOTO IIPOEKTUPOBAHUS 31eKTPOHHBIX ycTpoiicte Cadence
OrCAD PCB Design University Edition

7 CAIIP BUC Altera Corporation MAX + plus II, Quartus II Web Edition
8 Electronics Workbench Multisim AcademicEdition

6.3 NHhopMaLyoHHble TEXHONOTnK

Mpw ocyLecTBNeHM 06pa3oBaTebHOro NpoLecca Mo AUCUMNANHE NPUMEHSIOTCS 3/1EMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOMONWiA, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3NEKTPOHHOIN MH(OPMaLMOHHO-06pa3oBatenibHoM cpegbl HITY.



7. MaTepunasibHO-TeEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTMeaMa-NpPoeKTop, 3KPaH, KOMMNbTEP
ANs YpaB/eHs)

[leMOoHCTpaums npe3eHTaL i n
creumann3npoBaHHOro ONporpaMmHoOro
o6ecrneyeHnst Ha NeKLMAX, NPaKTUYECKNX
3aHATUAX U KOHCY/bTaLUMAX

KomnbtoTepHbI Knacc

No

HanmeHoBaHue

Ha3HauyeHne

1

KomnbtoTepHbI Knace (KomnbioTepsl
06beMHEHBI B TOKa/IbHYH CETb C BbIXO40M B
Internet )

Pa3BuTME U NPUMEHEHNe NPaKTUYeCKNX
HaBbIKOB pa60TbI CO cneunanin3npoBaHHbIMI
CAIP




