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Pabouas mporpamma QuCUMIIMHBL «ABTOMATH3AIMS NPOSKTUPOBAHMS M JAU3aNH
NpUOOPOB ¥ CHCTEM» COCTABJIEHA B COOTBETCTBUH C Y4eOHBIM IJIAHOM I10 HANPABJICHUIO
noxroroBku 12.04.01 «ITpubopocrpoenue» (Hampasiaennocts (npoduiis) - «M3mepu-
TeJIbHbIe MH(POPMaLMOHHbIE TeXHOJTOTUIY) utst 2023 roxa npuéma 1no 0YHOM U 3a04HOMI
dopmam oOyueHusI.

CocraBurteib:

JOLEHT Kad. «DIeKTPOHHAsI TEXHUKAY, K.T.H., JJOLEHT bopucos A.A.

Pabouas mporpamma paccMoTpeHa M NPHHATA HA 3acelaHuu Kapeapbl «Djex-
TPOHHAsI TEXHUKA.
IIporoxos ot 17 mapta 2023 roma Ne 8.

3aBenyrowuii kaeapoii ﬁ Kysnenos JI.H.

(noanunce)

Pabouasi nmporpamma omo6pena yuebHo-meroauyeckoii komuccueii 'OYBIIO
«TOHHTY» no cneguansuoctu 12.04.01 «IIpubopoctpoenuer.
ITporoxosn ot 17 mapta 2023 roma Ne 3.

[Ipencenarenp %\ Ky3zneuos /1.H.

(noanuce) =

Pabouas nporpamma npoaJiena st 20 roza npuéma Ha 3aceJaHuu Kadeapol
«DNeKTPOHHAs TEXHUKA.
[Iporokon ot «  » 20 roga Ne '

3aBenyroiui Kadeapoii

(nojnice) (.10,

PabGouast nporpamma npoasiena st 20 roza npuéma Ha 3aceaHuM Kadeapsl
«DNEKTPOHHAST TEXHUKA)»
[Iporokon or «  » 20 roga Ne :

3aBenyrouuit kadeapoi

(noanuce) (d.1.0))

Pabouas nporpamma npoasena s 20 roga npuéma Ha 3acelaHuu Kadenpsl
«ONEeKTPOHHASI TEXHUKAY.
[Iporokon or «_ » 20 roga Ne ‘

3aBenyrouuii Kadeapoii

(noanucey) (D.N.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIUITJINHBI

JlucuuiimHa ~ paccMaTpwBaeT  BOMPOCH,  CBSA3aHHBIE C  CHCTEMaMU
aBTOMATHU3UPOBAHHOTO MTPOSKTUPOBAHHMSI SJICKTPOHHBIX YCTPONCTB.

[enpro mpenogaBaHus TUCIUTUTHHEI SBJSICTCS TPUOOPETEHHE CTYICHTaMU Teope-
TUYECKUX 3HAHUW W TIPAKTHYECKUX HABBIKOB B 00JIACTH aBTOMATH3MPOBAHHOTO MPOEK-
TUPOBAHUS DJICKTPOHHBIX YCTPOMCTB, OOECIIEUMBAIONINX KAYECTBEHHYIO IMOJATOTOBKY
MarvcTpoB 10 CHeNHAILHOCTH 1o crienuanbHocTh 12.04.01 «IIpubopocTpoeHue» (crie-
uam3anys «V3mMepuTelbHbIe HHPOPMAIIMOHHBIC TEXHOIOTHI).

B pesynpTaTe 0CBOCHUS TUCIUTIIIMHBI CTYACHT JTOJDKEH
3HATh:

— cocraB cpenctB obecneueHusi CAIIP;

—  XapaKTepUCTUKHU U PyHKIIMOHAIbHBIE BO3MOKHOCTH CAIIP;

—  METO/bl KOHCTPYKTOPCKOIO MpoeKTupoBanus ¢ momoriisio CAIIP;

—  METOJbl ONTHMH3AINH MPOCKTUPYEMBIX JICKTPOHHBIX YCTPOMCTB;

—  METOJbI aHAJIN3a KaueCTBa MPOCKTUPYEMBIX JJICKTPOHHBIX YCTPONCTB;

— (dopmynupoBaTh 1€Jdb PEIICHHUS MPOECKTHOM 3a]adyu, OCYIIECTBISATH BBHIOOP
METO/a €€ pELICHUS;
—  ONTUMU3UPOBATH MPUHIUNHAIBHBIC JJICKTPUUYECKUE CXEMBI 3JIEKTPOHHBIX
YCTPOWCTB;
— co3/JaBaTh MO NPUHIUIHAIBHBIM CXEMaM TMeYaTHBbIE TIJIAThl 3JIEKTPOHHBIX
YCTPOMCTB;
— noJab3oBaThed cnpaBouHukamu U 'OCTamu;
—  0pOopMJIATh KOHCTPYKTOPCKYIO M TEXHUYECKYIO TOKYMEHTAIUIO;
BIIAJETh:
—  METOJaMH U CPEeJICTBAaMU CO3/IaHUSI U ONTUMU3ALMYI MPUHIUITHATBHBIX DJICK-
Tpuueckux cxem B cpeae CAIIP;
—  METoAaMHU KOHCTPYKTOPCKOro mpoekTupoBanus ¢ nomoibio CAIIP;
—  CpeACTBaMM CO3JaHUsl MEYATHBIX IJIAT AJEKTPOHHBIX YCTPOMCTB B Cpeie
CAIIP,
—  METOJaMU aHajIKu3a KayecTBa MPOCKTUPYEMBIX JIEKTPOHHBIX YCTPOMCTB.
[lepeuncriieHHbIE Pe3yNbTaThl OOYUCHUS SBIISIFOTCS OCHOBOM it (POpMUPOBAHUS
CJIEAYIOIIMUX KOMIIETCHIINM:
— CMOCOOHOCTH OCYIIECTBIISATh KPUTHUECCKUI aHAIN3 MPOOJIEMHBIX CUTYalluid Ha

OCHOBE CUCTEMHOTO ITOJIX0/Ia, BEIpadaThiBaTh cTpaTeruto aercteuitl (YK-1);

— cnoco0eH MmpuoOpeTaTh U MCIIOJIL30BaTh HOBBIC 3HAHUS B CBOCH IPEAMETHOMN
00J1acTh HA OCHOBE MH(POPMAIIMOHHBIX CUCTEM M TEXHOJIOTUH, TpeasiaraTb HOBbIE WU
U TIOJIXObI K PEIIeHUI0 HHKeHepHbIX 3aaa4 (OITK-3);

— CIIOCOOEH MPOEKTUPOBATh U KOHCTPYUPOBATH Y3JIbl, OJIOKH, MPUOOPHI U CHC-
TEMBI C HCIIOJIb30BAHUEM CPEACTB KOMIIBIOTEPHOTO MPOEKTHPOBAHUS, MPOBEACHUEM
NPOEKTHBIX PACYETOB M TEXHUKO-3KOHOMHYeCKUM obocHoBaHueM (I1K-5);
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— CIIOCOOEH COCTaBIATh TEXHUYECKYIO JOKYMEHTAIMIO, BKIIOYAs MHCTPYKIUU

10 KCIUTyaTaIluH, IPOrpaMMbl HCIIBITAHUH, TeXHU4Yeckue ycinoBus u apyrue (I1K-7);

cllaueii B 3KCIUTyaTalllIo0 ONBITHBIX 00pa3iioB mpuoopoB u cuctem (I1K-8).

IHPOI'PAMME

JIK)» y4eOHOTO TIJIaHa.

¢bunn) - «3mepurenbHbie HHPOPMAIIMOHHBIE TEXHOJIOTHI).

3.1 PacnpeaesieHue y4eOHbIX 4YaCOB [0 TeMaM JUCHUIINHBI U BUIaM 3aHATHI

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

— CMOCOOEH PYKOBOJIUTH MOHTAKOM, HallaJKON (FOCTUPOBKOM ), UCTIBITAHUSIMU U

2 MECTO JUCHMILIMHBI B OCHOBHOM OFPA3OBATEJLHOM

JlucuuIiinHa OTHOCHUTCS K 00s3aTenbHOM yacTu brioka 1 «Jlucrurmimusbel (Mofy-

basupyercs Ha 3HAHUAX, YMEHHUSIX W HABBIKAX, KOTOPBIE CTYACHT MPUOOpEN TpH
OCBOCHHMH TMPEIICCTBYIONIUX JUCIHUIUIMH B COOTBETCTBUM C y4E€OHBIMU IUIAHAMHU I10
HarpaBieHuto moarotoBku 12.04.01 «IIpubopoctpoenue» (HampaBieHHoCTs (Ipo-

No

TEMBI

HaunmenoBaHue TeMbl
(comepKaTenbHBIX MOJyJIEH )

KomnnuectBo yacos
(ounas / 3a04yHas hopma)

Bcero

B ToMm uncne

Jlexuun

JlabGop. [Tpaxr.

CP

Ocnosuble noaTusa CAIIP. Onpe-
nenenue CAIIP. Buasl obecnieue-
Hus CAIIP.

6/5,5

1/0,5

2/1 0/0

3/4

Knaccudukamus CAITP. OcHoB-
Hble 4yepThl coBpeMeHHbIX CAIIP B
AJIEKTPOHHUKE.

6/5,5

1/0,5

2/1 0/0

3/4

[IporpaMMbl TOKyMEHTALIUU pe-
3yJbTaTOB MPOEKTUPOBAHMUS.
AutoCAD (AutoDesk). Kommac
(«AckoHY).

6/5,5

1/0,5

2/1 0/0

3/4

[Iporpammbl MOIETMPOBAHUS HIICK-
TPOHHBIX YCTPOMCTB Ha YPOBHE
CTPYKTYpHBIX cxeM. SystemVue
(Elanix, Agilent Technologies).
ACOLADE (lcucom). Visual Sys-
tem Simulator (AWR, NI).

6/5,5

1/0,5

2/1 0/0

3/4

[TporpaMMbI MOJICTTUPOBAHHMS DJICK-
TPOHHBIX YCTPOWCTB HA YPOBHE
CTPYKTYPHBIX cxeM. Matlab u
Simulink (The MathWorks).

6/5,5

1/0,5

2/1 0/0

3/3

[Iporpammbl MOIETMPOBAHUS HIICK-
TPOHHBIX YCTPONCTB Ha YPOBHE

6/5,5

1/0,5

2/1 0/0

3/3




Ne
TCMBI

HanmenoBanne TeMbl
(coneprkaTenbHbIX MOTYJICH )

KonnuectBo yacoB
(ounast / 3a04Has popma)

Bcero

B ToMm uucne

Jlexnnu

Jlabop. [Tpaxr.

CP

PHUHIUIIHATIBHBIX cxeM. PSpice
(MicroSim, Cadence). Electronics
Workbench (Interactive Image
Technologies).

[Iporpammbl MOJIETUPOBAHUS HIICK-
TPOHHBIX YCTPOWUCTB Ha YPOBHE
MPUHIIUITHATBHBIX cxeM. MultiSim
(National Instruments). Micro-CAP
(Spectrum Software).

6/5,5

1/0,5

2/1 0/0

3/3

Cucrembl CKBO3HOTO TTPOEKTHPO-
BaHUS SJICKTPOHHBIX yCTpOﬁCTB.
[Mponykter Cadence. Orcad Cap-
ture. OrCAD/Allegro PCB Editor.
PSpice/AMS Simulator.
SPECCTRA.

6/3,75

1/0,25

2/0,5 0/0

3/3

[Mponykter ALTIUM. P-CAD. Al-
tium Designer. CircuitMaker.

6/3,75

1/0,25

2/0,5 0/0

3/3

10

IMpoxykter Mentor Graphics. Men-
tor Board Station. Mentor PADS
PowerPCB. Mentor Graphics Ex-
pedition.

6/3,75

1/0,25

2/0,5 0/0

3/3

11

HpOFpaMMH aHaJIn3a NEJIOCTHOCTU
CHUTHAJIOB U BHGKTpOMaFHI/ITHOfI CO-
Bmectumoctu. Omega Plus. Com-
pliance (Quantic EMC). SpeedXP
Suite (Sigrity).

6/3,75

1/0,25

2/0,5 0/0

3/3

12

[IporpaMMBbI TETUIOBOTIO aHAIM3A.
BETASoft (Dynamic Soft Analy-
sis). Sauna (Thermal Solutions).
ACOHUKA-T (KT'TY).

6/3,75

1/0,25

2/0,5 0/0

3/3

13

[IporpamMmbl NOATOTOBKH IIPOU3-
BoacrBa. CAM350 (Downstream
Technologies). CAMtastic (Al-
tium). ERBTOOL (Wise Software
Solutions). GENESYS (PCB Fron-
tline).

6/3,75

1/0,25

2/0,5 0/0

3/3

14

CAITIP CBY- u aHTEHHBIX YCT-
potict. Micro Wave Office (Ap-
plied Wave Research). HFSS AN-
SOFT (Agilent Technology).

6/3,75

1/0,25

2/0,5 0/0

3/3

15

CAIIP IUIUC. IpoaykTs! Altera.
[Mpomykter Xilinix.

6/3,75

1/0,25

2/0,5 0/0

33

16

CAIIP BupTyasbHBIX U3MEPUTETb-
HBIX IpuOopoB. LabVIEW.

6/3,75

1/0,25

2/0,5 0/0

3/3

17

[TporpamMmMHoOe obecrieueHue st
MIPOSKTUPOBAHNS TICUYATHBIX TUIAT.
Sprint-Layout. DipTrace.

6/3,75

1/0,25

2/0,5 0/0

3/3




Ne HanmeHoBaHue TeMbl KonunuecTBo vacoB

TEMBI (comepkaTenbHBIX MOJTYJICH) (ounast / 3a04Has popma)

Beero B Tom uncie

Jlexiuu | JlaGop. ITpakr. CP
KoHnrtakTHas padoTa (I0MOJHUTEIbHAS ) 6/8
Kypcosas pabora 27127 27127
Hroro mo Buam 3aHsTHi 75/73 17/6 34/12 0/0 51/55
Kontpoib 36/36
UTOIro 144/144

(I)OpMI/IPOBaHl/Ie KOMHeTeHHHﬁ B pe3yjbTaTe 0CBOCHUA TEM NTUCHUITJIMHDBI

Komnerenunu TeMbl TUCIUIIIMHBI, HalleJICHHBIC Ha (POPMHUPOBAHHUE
KOMIIETEHIIUHN

VK-1 Temsr 1, 2

OIIK-3 Temsr 3-17
I1K-5 Temsr 3-17
I1K-7 Temsr 3-17
I1K-8 Temsr 3-17

3.2 Jleknuu

Tema 1. OcunoBubie noustuss CAIIP. Onpenenenne CAIIP. Buabl oGecnieuenus
CAIIP.

CoaepxkaHue TEMBI 1:

Conepxxanue M 3a7a4u Kypca, €ro 3Hau4€Hue, CBA3b C JAPYTUMH JUCIUILIMHAMMU.
Omnpenenenue CAIIP. OcHOBHBIE BUIBI TUIOBBIX OmNepaluid 00paboTku MHGOPMALIHH.
Buasl ob6ecnieuennss CAIIP. MaTemarudeckoe, TUHIBUCTUUECKOE, TPOTPaMMHOE, WH-
dbopmalnmoHHOe, TeXHUYECKoe U MeToinueckoe odecneuenne CAIIP.

Jluteparypa k Teme 1: [1, 2].

Tewma 2. Knaccuduxarus CAIIP. OcuoBubie uepthl coBpemeHHBIX CAIIP B am1ek-
TPOHHKE.

ConepxkaHue TeMbl 2:

Knaccuduxanus CAIIP mo orpacneBomy HazHauenuto. Knaccudukanus CAIIP
Mo 1IeJICBOMY Ha3HaueHHI0. OCHOBHBIC YEPTHl COBPEMEHHBIX CHCTEM aBTOMATH3UPO-
BAHHOTO MIPOSKTHPOBAHUS M UX TMPUHITUITHAIBHBIC OTIUYHS OT «I103aJa9HBIX» METOIOB
aBTOMaTHU3aIINH.

Jlutrepatypa k Teme 2: [1, 2, 3, 4].

Tema 3. IIporpamMMbl JOKYMEHTALMU PE3YJIbTATOB NMpoekTupoBaHua. AutoCAD
(AutoDesk). Kommac («Ackon»).

ConeprkaHue TeMBbI 3:

[IporpamMmbl TOKYMEHTAIlUU PE3YJIbTATOB MPOeKTUpOBaHMs. OCHOBHOE MpeHa-




7

3HAYeHHE W BO3MOXKHOCTH mporpammHoro obecnieuenus AUtoCAD (AutoDesk). IToss-
30BaTeNbCKUil uHTEpdetic mporpamMmbl. basoserii pyrkinonan AutoCAD (AutoDesk) u
Habop MHCTpyMeHTaIbHBIX cpenctB ganHoid CAIIP. OcHoBHBIE QpyHKIMH W OHOIHOTE-
ku naketa AUtOCAD (AutoDesk). OcHoBHOe mpepHa3HaYeHHWE M BO3MOXKHOCTH TPO-
rpammHoro obecriedennss Kommac («Ackony). Ilomb3oBarenbckuii MHTEpQEHC Mpo-
rpamMmbl.  bazoBeiii ¢yHKImoHan Kommnac («AckoH») W HAOOp HHCTPYMEHTAIBHBIX
cpenctB ganHo CAIIP. OcuoBHble ¢yHkunu u Oubmmuoreku nakera Kommac («Ac-
KOH»).
Jlutepatypa k Teme 3: [1, 2, 4].

Tema 4. IlporpaMMbl MOJEIMPOBAHHS 3JIEKTPOHHBIX YCTPOMCTB Ha YPOBHE
cTpykTypHbIX cxeMm. SystemVue (Elanix, Agilent Technologies). ACOLADE (lcucom).
Visual System Simulator (AWR, NI).

ConeprxaHue TeMbl 4:

[Iporpammbl MOJETUPOBAHUS IECKTPOHHBIX YCTPOMCTB HA YPOBHE CTPYKTYPHBIX
cxeM. OCHOBHOE TMpeJHA3HAUYCHHE U BO3MOXXHOCTH MPOrPAMMHOr0 0OECTeUeHHUs
SystemVVue (Elanix, Agilent Technologies), ACOLADE (lcucom), Visual System
Simulator (AWR, NI). Ilons3oBatenbckuit unTepdeiic mporpamm. ba3oBsiii PyHKIHO-
Has SystemVue (Elanix, Agilent Technologies), ACOLADE (lcucom), Visual System
Simulator (AWR, NI) u naGop wuHCTpyMeHTadbHBIX cpenctB gaHHbIX CAIIP. Oc-
HOBHBIC (hyHKIIMU W OmOmoTekn makeroB SystemVue (Elanix, Agilent Technologies),
ACOLADE (lcucom), Visual System Simulator (AWR, NI).

Jlutepatypa k Teme 4: [1, 2].

Tema 5. IlporpamMmbl MOIENWPOBAaHMS DJIEKTPOHHBIX YCTPOMCTB HAa YpPOBHE
cTpyKTypHbIX cxeMm. Matlab u Simulink (The MathWorks).

ConeprkaHue TEMBI S:

[IporpamMmbl MOAETHMPOBAHUS AJIEKTPOHHBIX YCTPOWCTB HA YPOBHE CTPYKTYPHBIX
cxeM. OCHOBHOE IpelHa3HaYeHUE W BO3MOXKHOCTU MPOTPaMMHOIO OOecredeHus
Matlab (The MathWorks). Iloms3oBaTensckuii wHTEpdeiic mporpammbl. ba3oBbrit
dbynkuuonan Matlab u Simulink (The MathWorks) u Habop WHCTpyMEHTaIbHBIX
cpeactB nmanHoii CAIIP. OcHoBHble (yHKIMH W OuOnMMoTekn makera Matlab (The
MathWorks).

Jlureparypa k Teme 5: [1, 2, 4].

Tema 6. IIporpamMmMbl MOAEIMPOBAHUS SJIEKTPOHHBIX YCTPOMCTB HA YPOBHE MPUH-
munuanbHbIX cxem. PSpice (MicroSim, Cadence). Electronics Workbench (Interactive
Image Technologies).

ConepxaHue TeMbI 6:

[IporpaMMbl MOJIEIMPOBAHUS JIEKTPOHHBIX YCTPOMCTB HA YPOBHE NPUHLMIIU-
alIbHBIX cxeM. OCHOBHOE NpcaHasHa4YCHUC U BO3MOKHOCTHU IIPOIPaMMHOTIO obecreue-
Hus PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image
Technologies). Ilonp3oBarensckuit uHTEpdeEic nporpamm. ba3oBbiil  ¢GyHKIIMOHAT
PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image Technologies)
U Habop MHCTpyMeHTaJIbHBIX cpeacTB AaHHbIX CAIIP. OcHoBHbIEe GyHKIUN U OHOINO-




8

texn naketoB PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image
Technologies).
Jlutepatypa k Teme 6: [1, 2, 3].

Tema 7. [IporpaMMbl MOICTTMPOBAHUS AJIEKTPOHHBIX YCTPONCTB HA YPOBHE MPHH-
unuaabHbIX cxeM. MultiSim (National Instruments). Micro-CAP (Spectrum Software).

Cozep)kaHue TEMBI 7:

[IporpamMmMbl MOACITUPOBAHUS AJICKTPOHHBIX YCTPOWCTB HA YPOBHE MPUHITUIIN-
anbHbIX cxeM. OCHOBHOE IMpeIHa3HAuYE€HUE U BO3ZMOXKHOCTH MPOrPaMMHOTO olecrede-
Hus MultiSim (National Instruments). [Tonp3oBarensckuii naTEpdEiic mporpamMmmbl. ba-
30BbIM QyHkimoHan MultiSim (National Instruments) u HaGop HWHCTPYMEHTAIBHBIX
cpenctBs panHo CAIIP. OcHoBHble QyHKIMM U OuOMMoTexkn mnakera MultiSim
(National Instruments). OcHoBHOe TpeaHA3HAYCHHE W BO3MOXKHOCTH IMPOTPAMMHOIO
obecrnieuenuss Micro-CAP (Spectrum Software). Ilonb3oBaTenbckuii unrepdeiic npo-
rpammbl. bazoBeiil pynkironan Micro-CAP (Spectrum Software) u Habop HHCTpyMEH-
TanbHbIX cpeacTB naHHou CAIIP. OcHoBHbie (yHKIMHM U OuOnMoTeku nmakera Micro-
CAP (Spectrum Software).

Jlurepatypa k Teme 7: [1, 2, 3].

Tema 8. Cuctembl CKBO3HOTO NMPOEKTUPOBAHUS SJIEKTPOHHBIX YCTpOMCTB. [Ipo-
nyktel Cadence. Orcad Capture. OrCAD/Allegro PCB Editor. PSpice/AMS Simulator.
SPECCTRA.

CoznepxxaHue TeMbl 8:

CucremMbl CKBO3HOTO TMPOEKTUPOBAHUSA JJIEKTPOHHBIX YCTPOMCTB. (OCHOBHOE
npeJHa3HauYeHHEe W BO3MOXHOCTH mporpammHoro obecneuenuss Cadence, Orcad
Capture, OrCAD/Allegro PCB Editor, PSpice/AMS Simulator, SPECCTRA. IToas30-
BaTeNbCKUi mHTepdeiic nporpamm. basoseiit ¢ynkimonan Cadence, Orcad Capture,
OrCAD/Allegro PCB Editor, PSpice/AMS Simulator, SPECCTRA u Habop HHCTpY-
MeHTanbHBIX cpeAcTB naHHbIX CAIIP. OcHoBHBIe dyHKIIMK 1 OuOIHMOTeKH makeToB Ca-
dence, Orcad Capture, OrCAD/Allegro PCB Editor, PSpice/AMS Simulator,
SPECCTRA.

Jlurepatypa k Teme 8: [1, 2, 3].

Tema 9. IMpoayktet ALTIUM. P-CAD. Altium Designer. CircuitMaker.

ConepxkaHue TeMbl 9:

OcHOBHOE TpelHa3HAYeHHWE W BO3MOXKHOCTU MPOrpaMMHOro obecrieueHust P-
CAD, Altium Designer, CircuitMaker. IToas30oBaTenbekuii uHTepderic mporpamMm. ba-
30BbIld pyHknuonan P-CAD, Altium Designer, CircuitMaker u HaGop HHCTpYMEHTAJTb-
HbIX cpeactB naHHbIX CAIIP. OcHoBHbIe QyHKIMU U OubOmMoTeku makeroB P-CAD, Al-
tium Designer, CircuitMaker.

Jlutepatypa k Teme 9: [1, 3, 4].

Tema 10. ITpoxykrer Mentor Graphics. Mentor Board Station. Mentor PADS Po-
werPCB. Mentor Graphics Expedition.

Conepxxanue Temsr 10:

Bo3MoxHOCTH TporpaMMHOTO OOecreueHus 1 OCHOBHOE NpeaHasHadueHue Men-
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tor Graphics, Mentor Board Station, Mentor PADS PowerPCB, Mentor Graphics Expe-
dition. Tlonw3oBaTenbckuii mHTEpdeic mnporpamm. bas3oBbiii ¢yHkionan Mentor
Graphics, Mentor Board Station, Mentor PADS PowerPCB, Mentor Graphics Expedi-
tion u Habop uHCTpYMEHTATBHBIX cpencTB naHHbIX CAIIP. OcHoBHBIC QyHKIIMU U OHO-
auoreku makeroB Mentor Graphics, Mentor Board Station, Mentor PADS PowerPCB,
Mentor Graphics Expedition.

Jlutepatypa k Teme 10: [1, 2].

Tema 11. [Iporpammel aHanmM3a HEITOCTHOCTH CUTHAJIOB U 3JIEKTPOMATHUTHOM CO-
BMectumoctr. Omega Plus. Compliance (Quantic EMC). SpeedXP Suite (Sigrity).

Conepxanue Tembl 11:

[Iporpammsel aHaM3a IETOCTHOCTH CUTHAJIOB U DJICKTPOMArHUTHONH COBMECTHMO-
ctiu. OCHOBHOE TIPETHa3HAYCHUE W BO3MOXKHOCTH MPOTpaMMHOTO obecrieuenns Omega
Plus, Compliance (Quantic EMC), SpeedXP Suite (Sigrity). [Tonp3oBaTenbckuii HHTEP-
¢eiic mporpamm. basoseiii ¢ynkiuonan Omega Plus, Compliance (Quantic EMC),
SpeedXP Suite (Sigrity) u Habop HHCTpyMEHTAIbHBIX cpencTB TaHHBIX CAIIP. OcHoB-
Hele QyHkimu u O6ubiamoTekn maketoB Omega Plus, Compliance (Quantic EMC),
SpeedXP Suite (Sigrity).

Jlutrepatypa k Teme 11: [1, 2, 4].

Tema 12. IIporpammel TerioBoro ananmmuza. BETASoft (Dynamic Soft Analysis).
Sauna (Thermal Solutions). ACOHUKA-T (KI'TV).

Conepxxanue Temsl 12:

[TporpaMMBbl TEIJIOBOrO aHaiu3a. BO3MOXXHOCTH TPOrpaMMHOTO OOCCIICUCHUS U
ocHoBHOe mnpeanasHauenne BETASoft (Dynamic Soft Analysis), Sauna (Thermal
Solutions), ACOHUKA-T (KI'TY). ITonb3oBarensckuii naTepdeiic nmporpamm. bazo-
Boii pyHknuonan BETASoft (Dynamic Soft Analysis), Sauna (Thermal Solutions),
ACOHUKA-T (KI'TY) u nabop uncrpymeHTalIbHbIX cpenacTB nanHbix CAIIP. OchoB-
Hble ¢GyHkuuu u OubOaMoTeku makeroB BETASoft (Dynamic Soft Analysis), Sauna
(Thermal Solutions), ACOHUKA-T (KT'TY).

Jlutepatypa k Teme 12: [1, 2, 3].

Tema 13. ITporpammer oarotoBku npouseoactea. CAM350 (Downstream Tech-
nologies). CAMtastic (Altium). ERBTOOL (Wise Software Solutions). GENESYS
(PCB Frontline).

Conepxanue Tembl 13:

[IporpamMmbl MOATOTOBKU MPOU3BOACTBA. OCHOBHOE TMpeaHAa3HAYCHUE U BO3MOXK-
Hoctu nporpammuoro obdecriedeHusst CAM350 (Downstream Technologies), CAMtastic
(Altium), ERBTOOL (Wise Software Solutions), GENESYS (PCB Frontline). ITons30-
BaTeNbCKUN uHTEpdeiic mporpamm. basoseni ¢ynkiponan CAM350 (Downstream
Technologies), CAMtastic (Altium), ERBTOOL (Wise Software Solutions), GENESYS
(PCB Frontline) u nabop mHCcTpyMeHTanbHBIX cpenctB gaHHbIX CAIIP. OcHoBHBIC
¢ynakun u ombamorekn maketoB CAM350 (Downstream Technologies), CAMtastic
(Altium), ERBTOOL (Wise Software Solutions), GENESYS (PCB Frontline).

Jlureparypa k Teme 13: [1, 2].
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Tema 14. CAIIP CBY- u anTenHbix yctpoiicts. Micro Wave Office (Applied
Wave Research). HFSS ANSOFT (Agilent Technology).

ConepxkaHue TeMbl 14:

[Iporpammbl CAIIP CBY- u anTeHHBIX ycTpoicTB. OCHOBHOE NPEIHA3HAUYCHHUE U
BO3MOXKHOCTH TiporpammHoro ob6ecneuenus Micro Wave Office (Applied Wave
Research). Tlonp3oBarenbckuii naTepdeiic nmporpammel. ba3oBeiit dyHkiumonan Micro
Wave Office (Applied Wave Research) u Habop MHCTpyMEHTaNbHBIX CPEACTB JaHHOM
CAIIP. OcHoBHbIe dyHKIMH U OnOaroTekn makera Micro Wave Office (Applied Wave
Research). OcHoBHOe mpenHa3HaYeHWE M BO3MOXKHOCTH MPOTPAMMHOTO 00ECHeUeHUs
HFSS ANSOFT (Agilent Technology). Ilons3oBarensckuii unTepdeiic mporpaMmel.
bazoBeiii pynkiuonan HFSS ANSOFT (Agilent Technology) u Habop MHCTpyMeH-
TanbHbIX cpeacTtB naHHOM CAIIP. OcHoBHble (pyHKIIMM M Oubnnorekn nakera HFSS
ANSOFT (Agilent Technology).

Jlurepatypa k Teme 14: [1, 2, 3].

Tema 15. CAIIP TIUTUC. poayktet Altera. [Tpoaykrsr Xilinix.

ConeprxaHue TeMsl 15:

[Tporpammber  CAIIP nporpaMMupyeMbIX JOTMUECKMX HMHTETPAIBHBIX CXEM
(IIJINC). OcHoBHOE TpeqHa3HAYCHUE W BO3MOXKHOCTH MPOTPAMMHOTO OOECTICYCHUS
Altera. Tlonp3oBarenbckuii uHTEpderic nmporpammbl. ba3oserii ¢yHknmonan Altera u
Ha0oOp MHCTpyMeHTanbHbIX cpeAcTB naHHOH CAIIP. OcHoBHbIE (DyHKIMH U OMOIHOTE-
ku makera Altera. OcHOBHOE MpeHa3HAYeHHE U BOBMOXKHOCTHU MPOTPaMMHOT0 o0ecrie-
yeruss Xilinix. [loms3oBaTensckuii uHTEpdelic mporpaMmbl. ba3oBblid (yHKIIMOHAT
Xilinix n Habop mHCTpyMeHTaNbHBIX cpeacTB nanHoW CAIIP. OcHoBHBIC QyHKIUN U
oubimorteku nmakera Xilinix.

Jluteparypa k Teme 16: [1].

Tema 16. CAIIP BupTyanbHbIX U3MEPHUTENbHBIX TPpuOOpoB. LabVIEW.

ConeprxaHue TeMsl 16:

[Iporpammuoe oGecnedenne CAIIP BuUpTyadbHBIX HW3MEPUTENBHBIX MPUOOPOB.
OcHOBHOE TIpeAHa3HAYEHUE W BO3MOXKHOCTH MporpamMmMHOro oodecrieueHusi LabVIEW.
[Tonp3oBaTensckuii uHTEpdEiic mporpammbl. bazoserit pynknuonan LabVIEW u Habop
HHCTpyMEHTaNbHBIX cpencTB nanHoW CAIIP. OcHoBHBIe QYHKIIMU U OUOJIMOTEKH TMa-
kera LabVIEW.

Jlureparypa k Teme 16: [1, 2, 3].

Tema 17. TIporpamMmmHOe oOecrieueHHE MPOSKTUPOBAHMS MEYATHBIX Iat. Sprint-
Layout. DipTrace.

Conepxanue Temsbl 17:

[TporpaMMebl AJis MPOEKTUPOBAHUS MEYaTHHIX 1aT OCHOBHOE MpEIHAa3HAUCHUE U
BO3MOXKHOCTH TporpammHoro obecneuenusi Sprint-Layout. Tlonas3oBaTenbekuil uHTEp-
¢eiic mporpammel. bazoBelil ¢ynkimonan Sprint-Layout u Habop MHCTPYMEHTAIBHBIX
cpenctB nanHoi CAIIP. OcuoBuble (yHKumum u O6ubanoTekH makera Sprint-Layout.
OcHOBHOE TpenHa3HAYEHUE M BO3MOXHOCTH TporpaMMHoro obecrieuenus DipTrace.
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[Monw3oBarenbckuii nHTEpGeiic nporpammel. bazossiii pyHnkunonan DipTrace u mabop
UHCTpYMeHTaNbHBIX cpeacTB nanHoil CAIIP. OcHoBHbIE (GyHKIMU U OMOIHOTEKH MaKe-
ta DipTrace.

Jlutepatypa k Teme 17: [1, 2, 4].

3.3 IlpakTn4yeckue (CEeMUHAPCKNE) 3aAHATHS
He npenycmorpensl.

3.4 JIabopaTopHbIe padoThI

Ne Tema 3aHsaTHS O6wveM, | Jlutepa-
n/m yac. Typa
OYH/3a04YH
[Tapamerpudeckasi ONTUMU3AINS MOJICTH YCHIIUTENSI HU3KOH
1 yacToThl HA OY ¢ OHOTAKTHBIM BBIXOJHBIM KacKaJOM B Cpeie 4/15 [5, 7]
MultiSim
OnTuMu3aIus MOACTH YCHIUTENSI HU3KOW YaCTOThI C SMUTTEP-
2 HBIM [TOBTOPHUTEJIEM, HAIPY)KEHHBIM HA UCTOYHUK TOKA B CPE/IC 4/1,5 [5, 7]
MultiSim
[Tapamerpudeckasi ONTUMU3ALNS MOJICTH YCHIIUTEISI HU3KOM
3 yacToThl Ha OV C IBYXTaKTHBIM BBIXOJIHBIM KacKaJOM B Cpejie 4/15 [5, 7]
MultiSim

CocraBienue crienupuKayi 1 TPOSKTUPOBAHUE MTEYaTHON
raTel yeuwnmtens B cpeze Sprint Layout u DipTrace

5 IIpoekTrpoBaHNe KOHCTPYKIIMU U KOPITyca U3AEIus 4/1,5 [5, 7]
Co3znanne TpexMEPHBIX MOJIETIEH aeTaneil 1 COOPOK B CUCTEME

6/1,5 [5 7]

6 aBTOMaTU3MPOBAHHOTrO nmpoekThupoBanus SolidWorks 415 5 7]
ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHKE PATUATOPOB IS pa-
7 y . 41,5 [5, 7]
JMORJIEKTPOHHOH anmnapatypsl B cpesie SolidWorks
8 ABTOMaTHU3UpPOBAHHOE MPOSKTUPOBAHUE CHCTEMBI OXTKICHHS 4/15 [5, 7]
anmnapatypsl B cpene SolidWorks
HUTOI'O: 34/12
3.5 CamocrosiTesibHAasi padoTa CTyIeHTa
Ne Bupsl camoctosiTenbHON paboThI CTyIeHTa O06mwewm, yac.
n/n OYH/3304H
1 M3y4eHune JEeKIIMOHHOT 0 MaTepualia 13/27
2 [ToaroToBka K MpakKTUYECKUM 3aHSTHIM 0/0
3 [ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 14/28
4 BeimonHeHne KypcoBoid paboThI 27127
5 BrinonHenue MHAMBUYATBHOTO 3a1aHUS 0/0
HUTOI'O: 54/82
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3.6 KypcoBoii npoekT (padoTa), HHIMBUAYAJbHOE 3a/1aHHE

VY4eOHBIM IJIAaHOM B PaMKaX OCBOEHMSI IUCLUUIUIMHBI MIPETYCMOTPEHO BBINOJIHE-
HUE CTYJICHTaMH KypCOBOM padoThI.

Temaruka KypcoBoil paOOThI CBsi3aHA C Pa3pabOTKON AJIEKTPOHHOIO HU3KOYac-
TOTHOTO IIpeoOpa3oBareis Ha 0a3e onepalmoHHOro ycuiuutens. PazpaboTka BegeTcs Ha
OCHOBAHMHM IIPUHIMINAIBHBIX CXEM, 3aJaHHBIX IPENOAABATEIEM, U BKIOYAET ONTUMU-
3allMI0 TTApaMETPOB JIEKTPOHHOTO YCTPOICTBA, COCTAaBIEHUE CHEIU(PUKALNU dIIEMEH-
TOB Pa3pabOTKH, MPOCKTUPOBAHUE TICUATHOM IJIATHI, Pa3pabOTKy KOHCTPYKIIMH YCTPOi-
CTBA.

[IpoekT AOMKEH COAEpKaThb TEXHUYECKOE 3aJlaHue, MPUHIUIHUAIbHBIE CXEMBI,
000CHOBaHUE, MTPOBEPOUYHBIE PACUETHI U BHIOOP KOMIUIEKTYIOLIUX, CIEHU(DUKALUIO dJIe-
MEHTOB, TOMNOJIOTHIO Pa3pabOTaHHOM IMEYaTHOW IIAThl U KOHCTPYKLMIO CIIPOEKTUPO-
BaHHOTO ycTpoicTBa. Pa3paboTka Bcex pa3iesioB IMpoekTa JoJbKHa Oa3upoBaThCsl Ha
MaKCUMaJIbHOM MCIOJb30BAHUM IPOIPECCUBHBIX TEXHUYECKUX CPEICTB M IEPEIOBOMN
TeXHOJIOTHH. COOTBETCTBYIOIIME PELICHUSI — IPUHUMATHCS HAa OCHOBE aHAJIM3a COBpE-
MEHHOW TEXHUYECKON JuTepaTyphl. [IpoeKT uMeeT oJlMHAKOBOE TUIOBOE MO (opMe U
METOJIMKE pa3pabOTKH COAEPKAHUE /ISl BCEX CTYJIEHTOB.

B pe3synbTare BhINOIHEHUS KypCcOBOM paOOThI CTYACHT JIOJKEH MOKa3aTh 3HAHUS
METOJIOB ONTHUMM3ALUU MPOEKTUPYEMBIX 3JIEKTPOHHBIX YCTPONCTB, KOHCTPYKTOPCKOTO
poeKkTrpoBaHus ¢ momoupio CAIIP, aHann3a kauecTBa MPOEKTUPYEMBIX AIEKTPOHHBIX
YCTPOMCTB, YMEHHMS (DOPMYJIMPOBATH LI€Jb PEIIEHUS MPOEKTHON 3aJ]a4M, OCYLIECTBISATh
BBIOOp MeTO/a €€ pelIeHusl, ONTUMU3HPOBATH MPUHIUIIUATIBHBIE JIEKTPUUECKUE CXEMbI
ANEKTPOHHBIX YCTPOWCTB, CO3/1aBaTh MO MPUHUMIIMAIBHBIM CXE€MaM MeYaTHbIE IIaThl
ANEKTPOHHBIX YCTPOWCTB, MOJB30BATHCS CIPABOYHUKAMH, OPOPMISATH KOHCTPYKTOP-
CKYIO U TEXHUYECKYIO JTJOKYMEHTALUIO, BIAJICHUE METOAAMHU U CPEICTBAMU CO3JaHUS U
ONTHUMM3aLNN NPUHIMIHAIBHBIX JeKTpuueckux cxeM B cpene CAIIP, meTonamu KOH-
CTPYKTOPCKOTO npoekTupoBanus ¢ nomombo CAIIP, cpencrBamu co3iaHus ne4aTHbIX
IJ1aT AJIEKTPOHHBIX ycTpoilcTB B cpene CAIIP, MetomamMu aHann3a KayecTBa MPOEKTH-
PYEMBIX 3JIEKTPOHHBIX YCTPOMCTB.

O06beM KypcoBoi paboTsl — He Oosiee 50 cTpaHUI] COPOITIOPOBAHHBIX PYKOTIHC-
HOTO WJIM MAaIIMHONUCHOTO TekcTa. CTyAeHT 0053aH 0pOPMUTH IPOEKT CTPOrO B COOT-
BETCTBUU C YCTAHOBJICHHBIMU TPEOOBaHUSIMH.

NupuBuayajbHoe 3ajaHle y4eOHBIM MJIAHOM HE TIPElyCMOTPEHO.

4 ®OHJA ONEHOYHBIX CPEJACTB

4.1 Kputepuu U IIKAJbI 1JISi MHTETPUPOBAHHOW OlleHKH YPOBHS c()OpMHPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasnanowas KomnemeHyuy — NOIHOMaA 3HAHUU
- HYJIEBOM YpOBEHb: HEBEPHBIE, HE APIYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYOBIX OLIHU-
OOK OTBETHI Ha BOMPOCHI. Y POBEHb 3HAHUI HIU)KE MUHUMAJIbHBIX TPEOOBAHUI;
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MHHHMMAaJIbHBI YPOBEHb: JAHbI HE MOJHBIE, HETOYHbIE M HEAPIYMEHTUPOBAHHBIEC OTBE-
Thl Ha BONpPOCHI. [{oMynieHo MHOro rpyObIX OMIMOOK. YPOBEHb 3HAHUI HUKE MUHU-
MaJIbHBIX TPEOOBaHMUIA;

IIOPOTOBBIN YPOBEHb: JaHbl HEJOCTATOYHO IIOJHBIC, TOUYHBIE MU APIyMEHTHUPOBAaHHBIC
OTBETHI Ha BOIIPOCHL. [[1I0X0 3HAaeT TEpPMUHBI, ONPEAECICHNS U IOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMIBL. J[0omyIieHo MHOro HerpyObIX OIIMOOK;

CpEIHUI YPOBEHB: JaHbl JTOCTATOYHO ITOJIHBIE, TOUHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BONIPOCHI. B 11€10M 3HAET TEPMUHBI, ONPEAEICHUS U TIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHHUS, IPUHLHUIIBL. J{OMyIIEHO HECKOJIBKO HErPYOBIX OIIMOOK;

IIPOABUHYTHIN YPOBEHB: JaHbI MTOJIHBIC, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA BO-
IPOCHI. 3HAET TEPMHUHBI, ONPENETCHUS U OHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, MPUHUUIIBL. J[OMyIIEHO HECKOJIBKO HETPYOBIX OLIMOOK;

BBICOKMI YPOBEHb: JIaHbI MOJIHBIE, TOYHBIE U aPIYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HAET TEPMUHBI, ONPEIACICHUSI U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOWICHWS, IPUHLHUIBL. JIOIyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnaowas KomnemeHyuu — yMeHus

HYJIEBOM YPOBEHb: IIOJIHOE€ OTCYTCTBUE NOHUMAHUA CyTH METOJIMKU PELICHUS 3a]1a4H,
JIOIYILIEHO MHOYECTBO IPyOEHIINX OLIMOOK / 3a/1aHUs HE BBIIIOJHEHBI BOOOIIIE;

MUHUMAaJIbHBIN YPOBEHb: c1a0oe MOHMMaHUE CYTH METOJUKHU PELICHUs 3ajauu, J0Iy-
nieHbl rpyOble ommOku. Pemenns He o0ocHOBaHbl. He ymeer ucnonab3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

ITOPOTOBBIM YPOBEHb: JTOCTATOYHOE NMOHUMAHUE CYTH METOAUKM PEUICHMs 3aJau, J10-
nyieHsl omuOky. Pemenust He Bcerzia 000CHOBAHBI. Y MEET UCIOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Ciabo OpueHTHpYeTCsl B CHEMAIbHON HAyYHOM JIUTe-
partype,

CPEIHUH ypOBEHB: B ILIEJIOM IOHHMMAET CYTh METOIMKHU PELICHMs 3aJa4d, JOIYIIECHBI
oumOku. Perienuss He Bcerna OOOCHOBaHBI. YMEET MCIIONb30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JIMTEPATYPY;

IIPOJIBUHYTBIM YPOBEHB: B LIEJIOM ITIOHUMAET CYTh METOAMKH PEIICHU 3a7a4u, JOIyIe-
Hbl HeTOYHOCTU. CriocoOeH 000CHOBAThH PELICHUs. Y MEET UCIOIb30BaTh HOPMAaTHUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYUHYIO JIMTEPATYPY;

BBICOKHMI YpOBEHb: MOHUMAET CYTh METOAMKH perieHus 3aaaun. CrnocoOeH 000CHOBaTh
peneHrs. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHHUATIbHYIO HAYYHYIO
JIMTEPATypy, NMEPEAOBOM ITPONU3BOJICTBEHHBIN OIIBIT.

Cocmasenarowas komnemeHyuy — 61a0eHue HagblKamu

HYJICBOM YPOBEHb: HE JICMOHCTPUPYET BJaJCHHUE HABBIKAMU BBIMOJHEHUS MPOdheccuo-
HaJbHBIX 3a71a4. He MOoKeT BBITTOJTHHUTS 3a/1aHUS;

MHHUMAJIbHBIA YPOBEHB: HE JEMOHCTPUPYET BIIAICHUE HABBIKAMM BBITIOJHEHUS MPO-
dbeccnoHanbHBIX 3a/1a4. VICTIBITHIBACT CYIIECTBEHHBIC TPYAHOCTU MPU BBIMOTHEHUU
OTACJIbHBIX 3aJIaHUM;

MOPOTOBBIN YPOBEHB: BJIaJIe€T HABBIKAMH BBITOTHEHUS MPO(EeCCHOHATBHBIX 33/1a4d Ha
MIOPOTOBOM YpOBHE. 3a/1aHUsI BBITIOJIHAET MEJIJIEHHO U HEKAY€CTBEHHO;
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CpeIHMIl YpOBEHb: BJIa/IeeT HaBbIKAMU BBITIOJHEHUS MPOo(deccnoHaNbHbIX 3a1a4. 3aja-
HUS BBINOJIHSET HA CPETHEM YPOBHE IO OBICTPOTE U KAUECTBY;

NPOABUHYTHIM ypOBEHB: BJIAJCET YBEPEHHBIMU HaBbIKAMU BBINOJIHEHUs Hpodeccuo-
HaJbHBIX 337a4. BBICTPO M Ka4eCTBEHHO BBINOJHAET 3aJlaHUsl, MHOTAA JOIyCKas He-
3HAYUTEIIbHBIE IOIPEIIHOCTH;

BBICOKHMI YpOBEHb: BJIa/ICET YBEPEHHBIMH HaBBIKAMU BBIIIOJIHEHMS MPOQPECCHOHANb-
HBIX 3aJ1a4. BBICTpO M Ka4eCTBEHHO BBINOJHSET 3aJaHusl, IPU HEOOXOIUMOCTH Jie-
MOHCTPHPYS TBOPUYECKHI MOIXO/.

Ob6006wennas oyenka chopmuposaHHOCmMuU KOMNemeHyull
HYJICBOW YPOBEHB: Ha HYJEBOM YpOBHE C(POPMHPOBAHBI: BCE COCTABJISIONINE; OJTHA
WJIU JIBE U3 TPEX, OCTaJIbHBbIE — Ha 00JIee BEICOKOM YPOBHE;
MUHUMAJIbHBI YPOBEHb: HA MUHUMAJILHOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABJISIIO-
1ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;
MIOPOTOBBIN YPOBEHB: Ha IMTIOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIIHUE; O/I-
Ha WJIK JBE U3 TPEX, OCTaIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;
- CpeIHUN YpPOBEHB: Ha CpeHEeM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIINE; OJHA
WU JBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
IIHE; OJHA WU JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKUU YPOBEHb: Ha BHICOKOM YPOBHE C(HOPMHUPOBaHBI BCE COCTABJISIONINE KOMIIE-
TCHIIUH.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiera
Bonpocsl k 3k3aMeHy:

1. OcuoBusbie nonsitust CAIIP. Onpenenenne CAIIP. Buast o6ecnieuenus CAIIP.

2. Knaccudukamuss CAIIP. OcuoBubie uepTsl coBpeMeHHbIX CAIIP anexTponu-
KH.

3. Ilporpammbl JOKYMEHTAIlMM PE3yibTaTOB MpoekTupoBanus. AutoCAD
(AutoDesk).

4. IlporpamMmbl JOKYMEHTAllUM PE3yJbTaTOB MpoekThupoBaHus. Kommac («Ac-
KOH»).

5. IIporpaMMbl MOJEITIUPOBAHMS DJECKTPOHHBIX YCTPOMCTB HA YPOBHE CTPYKTYp-
HbIX cxeM. SystemVue (Elanix, Agilent Technologies).

6. [TporpaMMbl MOJETUPOBAHUS DJEKTPOHHBIX YCTPOMCTB HA YPOBHE CTPYKTYp-
HbIX cxeM.ACOLADE (Icucom), Visual System Simulator (AWR, NI).

7. IIporpaMMbl MOJEIUPOBAHUS AJIEKTPOHHBIX YCTPOMCTB HA YPOBHE CTPYKTYp-
Heix cxem. Matlab u Simulink (The MathWorks).

8.  Ilporpammbl MOAETHPOBAHUS SJEKTPOHHBIX YCTPOWCTB HA YPOBHE IPHH-
nunuaabHbeix cxem. PSpice (MicroSim, Cadence).

9. IIporpamMmbl MOJETUPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HA YPOBHE MPUHIIUIIHU-
anmpHBIX cxeM.Electronics Workbench (Interactive Image Technologies).



15

10. IIporpaMMbl MOJETUPOBAHMS 3JIEKTPOHHBIX YCTPOMCTB Ha YPOBHE NMPUHLHU-
nuanbHbIX cxem. MultiSim (National Instruments).

11. ITporpaMMbl MOAEIMPOBAHUS JIEKTPOHHBIX YCTPOMCTB HA YPOBHE IPUHIIU-
MAAJIBHBIX CXEM.

Micro-CAP (Spectrum Software).

12. Cuctembl CKBO3HOTO IMPOEKTUPOBAHUS AIEKTPOHHBIX YCTPOUCTB. I[IpoayKThl
Cadence.

13. Cucrembl CKBO3HOTO TPOEKTUPOBAHUS AJIEKTPOHHBIX ycTporcTB. Orcad
Capture.

14. Cucrembl CKBO3HOIO HPOEKTHPOBAaHUSA  BJEKTPOHHBIX  YCTPOMCTB.
OrCAD/Allegro PCB Editor.

15. Cucrembl CKBO3HOIO THPOEKTHPOBAaHUSA  SJEKTPOHHBIX  YCTPOMCTB.
PSpice/AMS Simulator.

16. Cucrembl CKBO3HOIO HPOEKTHPOBAaHUSA  JJIEKTPOHHBIX  YCTPOMCTB.
SPECCTRA.

17. Tlpoxyxtert ALTIUM. P-CAD.

18. IIpoxykTer ALTIUM. Altium Designer.

19. Iponykter ALTIUM. CircuitMaker

20. IMpoayxter Mentor Graphics. Mentor Board Station.

21. Ilpoayxter Mentor Graphics. Mentor PADS PowerPCB.

22. Ipoxyxter Mentor Graphics. Mentor Graphics Expedition.

23. [Iporpammel mOCTOOPAOOTKU MPOEKTOB 3IEKTPOHHBIX YCTPOMCTB U CUCTEM.

24. TlporpamMmbl aHanM3a UEIOCTHOCTH CUTHAJIOB U 3JIEKTPOMAarHUTHOW COBMEC-
tumoct. Omega Plus.

25. TlporpamMmebl aHanM3a UEJOCTHOCTH CUTHAJIOB M AJIEKTPOMAarHUTHOW COBMEC-
tumocth. Compliance (Quantic EMC).

26. IIporpamMebl aHanu3a UEIOCTHOCTH CUTHAJIOB U 3JIEKTPOMAarHUTHOW COBMEC-
tumocTH. SpeedXP Suite (Sigrity).

27. Ilporpammusbie nakeTsl ananu3a IMC u nenoctHoctu curnasioB. EMCScan.

28. Ilporpammubie makeTbl aHamuza OMC W 1EJIOCTHOCTH  CHUTHa-
noB.BoardSpecialist.

29. IIporpammusie makeTsl ananuza IMC u nienoctHocTu curaanoB. WaveProbe.

30. IIporpammubie makeTsl aHanuza OMC u nenoctHoctu curranoB. Greenfield
2d.

31. IIporpammsl TemioBoro ananuza. BETASoft (Dynamic Soft Analysis).

32. IIporpammsl TerioBoro ananusa. Sauna (Thermal Solutions).

33. IIporpammsl TeroBoro ananuza. ACOHUKA-T (KI'TY).

34. Ilporpammbl  moarotoBku mnpousBoacTBa. CAM350 (Downstream
Technologies).

35. Ilporpammsl moaroToBku mpousBoacTBa. CAMtastic! (Altium).

36. Ilporpammbel moarotoBku mpom3BojcTBa. GERBTOOL (Wise Software
Solutions).

37. llporpammel moarotoku mpousBoactBa. GENESYS (PCB Frontline)

38. CnenuanuszupoBanubsie CAIIP.

39. CAIIP CBY- u anTennsix ycrporicts. Micro Wave Office (Applied Wave Re-
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search)
40. CAIIP CBY- u anTennbix ycrpoiictB. HFSS ANSOFT (Agilent Technology).
41. CAIIP TIUIMC. IpoayxTe! Altera.
42. CAIIP IIUTUC. [Tpoaykts! Xilinix.
43. CAIIP BupTyanbHbIX H3MEpPUTENbHBIX MpuOopoB. LabVIEW.
44. IIporpamMsl 17151 TPOESKTUPOBAHUS MEYATHBIX J1aT. Sprint-Layout.
45. TlporpamMMmsbl AJ1 MPpOEKTUPOBAHUS MevaTHBIX 1aT. DipTrace.

HpnMep IK3AMCHAIIMOHHOTI 0 omJiera:

T'OYBIIO «JJOHEIKU HAIITMOHAJILHBIM TEXHUYECKHI YHUBEPCUTET»
[TporpamMMa NOArOTOBKU: MarucTpaTypa
Hampasnenue noarorosku: 12.04.01 «IIpudbopoctpoenue»
Hanpasnennocts (1po¢uis): M3meputenbHble HHOOPMAMOHHBIE TEXHOIOTUN
Cemectp: 3
VYuebHas AucUUIUIMHA: ABTOMATU3aLUs IPOEKTUPOBAHMS U AU3aiH MPUOOPOB U CUCTEM
BWJIET Ne 3

1. Ocuosusie nousitust CAIIP. Onpenenenne CAIIP. Buner o6ecnieuennss CAIIP.

2. IlporpamMmbl MOJIEIMPOBAHUS 3JEKTPOHHBIX YCTPONUCTB HA YPOBHE INPUHIMIIUAIBHBIX CXEM.
MultiSim (National Instruments).

3. Tlpaktuueckoe 3aaHue (C UCIIOIb30BAHUEM KOMITBIOTEPHOM TEXHUKH, BBIIAET MPEIo/iaBa-
TEJb).

VYT1BepxkaeHo Ha 3aceaHuu Kaeapsl « INEeKTPOHHAS TEXHUKAY,
nporokoni Ne ot .. 20 1.
3aB. kadenpoit Kyznenos JI.H. DK3aMeHaTop Bopucos A.A.

KPUTEPUU
OlleHMBAHUS IK3aMEeHANIMOHHOI padoThI
M0 TUCIUIIIINHE «ABTOMATH3aIIUS MPOSKTUPOBAHUS U IU3ANH PUOOPOB U CUCTEM»
U1 oOyJaromuxcs mo HanpapieHuto moarotopku 12.04.01 «IIpubGopoctpoeHue»
(Hampasnennocts (mpoduiip) - «M3mepurenbabie ”HGOPMAIIMOHHBIE TEXHOJIOTUNY)

DK3aMeH MPOBOJUTCS MUCbMEHHO MO OujeTam. buier coaepKuT 2 TeopeTHIecKux
BOIIPOCA U MpakThueckoe 3aganue. [Ipu HeoOX0AUMMOCTH OTBEUYAIOIINNA JOHKEH COMpPO-
BOJUTH 33JJaHUE TIOSICHSIOLIEH CXeMOU (PUCYHKOM).

Borpochl 0XBaTbIBAIOT TEOPETUUYECKYIO YaCTh Kypca, a TakkKe TpeOyroT AEMOHCT-
paryy MPakTUYECKUX HABBIKOB, MOJTYYCHHBIX CTYICHTOM B XOJI€ JTa0OpaTOPHBIX padoT.

[TpaBHIIbHBIN OTBET Ha BOIPOC OIICHUBAETCS B MATHAALATH OasiOB, BHIMOJIHEHHE
PAKTUUECKOI0 3a/1aHus OLIEHUBAETCS B IIECTHAALATh OamioB. Eciiv OTBET He MOMHBIM,
TO OH OILICHHMBAETCA B MATH OamioB. [Ipu oTCyTCTBUM MpPaBUILHOIO OTBETA HA MOCTaB-
JICHHBIN BOIPOC 00yUaroLuics nmoydaeT HoJib 6amioB. [lomyueHHble Gaibl 32 OTBETHI
Ha BOMPOCHI OMJIeTa CYMMHUPYIOTCS U ¢ YYETOM PE3yJIbTaTOB TEKYIEro KOHTPOJIsS pado-
ThI CTYZICHTA BBIBOJIUTCS UTOTOBAsI orleHka mo 100-0ammpHoi mKae.

[TonyuenHas onenka no 100-0amibHOM HIKane OnpeaenseT OLUEHKY M0 rocynap-
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CTBEHHOM 1ikaie u mkaie ESTS.
4.3 Kputepum olieHUBAHUSA

OrneHrBaHUE YPOBHSI OCBOEHHUSI CTYJEHTOM Y4eOHOTO MaTepuaja JAMCLUILINHbBI
«ABTOMaTH3alUsl MPOEKTUPOBAHMS M JHU3aliH MPUOOPOB M CUCTEM» IPOU3BOJIUTCS B
X0/I€ TEKYIIETO KOHTPOJIS C MPOMEXYTOYHOM aTTeCTallueld U CEMECTPOBOrO dK3aMeEHa.

Texymmii KOHTPOJIb 3HAHUN CTY/A€HTa OYHOM (HOPMBI O0yUEHUS OCYIIECTBIISIET-
Csl IO pe3yJibTaTaM JIabOpaTOpHBIX paldoT, CTyleHTa 3a04HOU (GopMbl 0OyueHHUs — IO
pe3yJbTaTaM BBIIIOJIHEHUS! KOHTPOJIBbHOM paOoTHI.

Brimonuenne 1abopaTOpHBIX pabOT ¢ 3aIlIUTON OTYETA, BBHIOJHEHUE KOHTPOJIb-
HOU paboThl, MPETYCMOTPEHHBIX padoveil MpOrpaMMoi AUCLMILIUHGI, SBIIAETCS HEOO-
XOJIMMBIM YCIIOBUEM JIOMYCKa CTYJEHTA K SK3aMEHY.

Pacnipenenenne 0aymuioB TEKYIIErO KOHTPOJsl pabOThl CTY/IE€HTA Ha MPOTSKEHUU
ceMecTpa NpuBeeHO B Tabauue 1.

Ta6nuna 1 — Pacipenenenne 6aJ110B TEKYyIIero KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIMUECTBO [Tpumeuanue
0amioB
Jnist cryieHToB 04HON (OpMBI O0YUYECHHUS
Otuér o naboparop- 5-7 3a/iaHue BBINOJIHEHO MPAaBUIBHO, PELICHUS
HOM1 paboTe 000CHOBaHBI, IPUBEJICH aHAIN3 IOJYyYEHHOTO
pe3yJiprara
1-4 3a/1aHue BBIMOJIHEHO B IIEJIOM IIPABUIIBHO,

peleHust He Bceria 000CHOBaHbI, BOZHUKIIH
TPYJHOCTU B OOBSICHEHUH TOTY4YEHHBIX pe-
3yJbTaTOB

MakcuManbHO BO3- 54
MOKHOE

IIpome:kyTouHasi aTTecTANMS BBICTABISICTCA MO pe3yibTaTaM TEKYIIETO KOH-
TPOJIsSi OCBOCHUS TUCIMIUIMHBI 32 TIEPBYIO TTOJIOBUHY CEMECTpA.

dopMma MpoBEACHUS CeMECTPOBOr0 3K3aMeHa — MUCHhMEHHAas. JK3aMeHallUOH-
HBIM OWJIET BKITFOUAET B ce0s 2 TEOPETUUECKUX BOMPOCA U MpaKTHIecKoe 3ananue. [Ipu
OIICHMBAaHUU CTYyJICHTa Ha DJK3aMEHE MPENnoaaBaTeib PYKOBOACTBYETCS KPUTEPUSIMH,
MpUBEIACHHBIME B Ta0OIHIIE 2.

MaxkcnManabHOE KOJIMYeCTBO OAJIOB 32 OTBET HAa BOMPOC YK3aMEHAIMOHHOTO OH-
JieTa 3aCYUTHIBACTCS CTYACHTY B CIy4yae, €CIM OTBET MOATBEPIKIACT BIAJCHUE CTYICH-
TOM 3HAaHUSMH B TTOJJHOM 00BbeMe y4eOHOUM MporpaMMBbl, MaTepral U3JI0KEH B JIOTHYC-
CKOH MMOCIIEe0BAaTEILHOCTH C BBIICJICHHEM TJIABHOTO, COJACPKUT TOUHBIE (OPMYITUPOB-
KH, COIPOBOXKJIACTCS WILTIOCTPUPYIOIMIMMH CXEeMaMU U PUCYHKaMH (TIpH HEOOXOIUMO-
CTH).

B ciydae, ecnii 0TBET Ha BOIIPOC HE B MOJIHON Mepe OTBEYAET MPUBEIACHHBIM Tpe-
OOBaHMSM, CTYJCHTY 3aCUMTHIBACTCS MEHbINIEEe KOIU4YecTBO OamwtoB. [Ipu oTcyrcTBUUM
MPaBUIILHOTO OTBETA HA MOCTABJICHHBIN BOIIPOC CTYACHT moirydaet () 6aios.

Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY IK3aAMEHY



18

dopma KOHTPOJIS MaxkcumanbHO
BO3MOXKHOE KOJIMUYECTBO 0alJIOB
OTBeT Ha BOIPOCHI JK3aMCHa- Bonpoc 1 15
IIUOHHOTO OujeTa BOMpoc 2 15
MIPAKTUYECKOE 3a/IaHNE 16
HUTOI'O: 46

HToroBasi onmeHKa oInpecisieTcs yTeM CYMMHPOBAaHHS KOJUYECTBa 0ajlIoB 110
pe3yibTaTaM TEKYIIETO KOHTPOJIS U KOJMYSCTBA OAJIOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sK3aMeHa. MakCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0asioB — 100.

[Toydyennas oreHka mo 100-0ayIbHOM IIKaie ONpeacsieT OIEHKY IT0 Tocyaap-
ctBeHHoM 1mikaiie u mkaine ECTS:

Cymma 0asioB Ouenka Ornenka
o 100-6anbHOM HIKaIe o mkane ECTS 10 TOCYJAPCTBEHHOM IlIKaJIe
90-100 A Omimyno
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JTIOBJICTBOPUTEIHLHO
35-59 F He
0-34 =8 YIIOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHUCM AVCHHUILIWHBI.

4.4 Tlpumep TeKyIIEero onpoca Ha JeKUUAX U J1a00paTOpHbIX padoTax

Ha npumepe temsl «IIporpamMmel MOEIMPOBaHUS SJIEKTPOHHBIX YCTPOUCTB Ha
YPOBHE MPUHIIUTHAIBHBIX CXEM:

1. Kakoe ocHOBHOE TpeaHa3HauYeHUE U BO3MOXKHOCTH MPOTPaMMHOTO olecreye-
aus MultiSim (National Instruments)?

2. Oxapakrepu3yiite noyib3oBareiabckuii uaTepderic [10 MultiSim (National In-
struments).

3. Kako#t Habop umHCTpymMeHTanbHBIX cpenctB mmeeT 11O MultiSim (National
Instruments)?

4. Oxapaktepu3yiite 06a30Bbii pyrkimonan MultiSim (National Instruments).

5. Kakme ocHoBHble QyHKIMM u Oubmuoreku makera MultiSim (National
Instruments)?

6. OxapakTepu3yiite mosb3oBatenbckuii naTepdeiic 110 Micro-CAP (Spectrum
Software).

7. Kakoe ocHOBHOE TpeqHa3HAYCHHE M BO3MOXKHOCTH MPOrpaMMHOTO obecrie-
yenust Micro-CAP (Spectrum Software)?

8. Kakoit Habop WHCTpyMeHTaNbHBIX cpeiactB umeer Micro-CAP (Spectrum
Software)?

9. Oxapakrepusyiite 0a30Bbii GyHkimonan Micro-CAP (Spectrum Software).

10. Kakue ocHoBHble (yHKIME U OubmmoTekn makera Micro-CAP (Spectrum
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Software)?
OTBeTHI Ha BOIIPOCHI BXOJHOT'O KOHTPOJIA YUHTBIBAIOTCA IIPCIIOAABATCIICM B PC-
3yJibTaTaX TCKYIICI'O KOHTPOJIA pa6OTI>I CTyACHTA.

4.5 KypcoBoe npoekTHpOBaHue
[Ipu olleHMBaHWUU PE3YJIBTATOB KYpPCOBOTO MPOCKTHPOBAHHS PYKOBOACTBYIOTCS

ciIeayromum pacinpeaciiCHUCM MaKCHUMaJlbHO BO3MOJKHOI'O KOJIMYCCTBA 0aJIJI0B IO OC-
HOBHBIM pasaciiaM IIpPOCKTa:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
n/m KOJIMYECTBO OaJJIOB
1 | Pa3paboTka TEXHHYECKOTO 33 aHHSI 10
2 | MogenupoBaHHe U IPOCKTUPOBAHHUE YCTPOICTBA: 70
— pa3paboTKa CXeMbl AJIEKTPOHHOT'O YCTPOUCTBA (mo 10 OaywtoB 115 KaXI0T0
— [apameTpuuecKas ONTUMHU3alLUs YyCTPOMCTBA BONpOCa pas/iena)

— OCTaBJICHHE ClelU(UKALUH 3JIEKTPOITEMEHTOB

—  IPOEKTUPOBAHUE IICYATHOU IJIAThI

— 000CHOBaHME U BBIOOP UCTOYHMKA MUTAHUS

—  IPOEKTUPOBAHUE CUCTEMBI OXJIAKICHUS 3JICMEHTOB
— IPOEKTUPOBAHUE KOHCTPYKIIMM U KOPITyCa U3JEIHS

3 | [IpoBepouHbIC MOACIH U PACUYETHI 10
4 OdopMieHre TeXHIUECKON TOKYMEHTAIUH 10
UTOI'O 100

OueHnBanue paszena IpOU3BOAUTCA UCXOS U3 CIEIYIOUIETO:

— TpaBUIBHOE U OOOCHOBAHHOE (ApryMEHTHPOBAHHOE) MPOEKTHOE PEIIEHUE C HC-
nosibzoBanueM CAIIP, coBpemennoro o6opynoBanusi u 10, rpamoTHOE TIpUMEHEHUE
METOJIMKH aHaJIN3a — MAaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO OAIIIOB;

— TpaBUJIBHOE MPOEKTHOE PEIICHUE C 3aMEYaHUSIMH 110 OOOCHOBAHUIO (M3JI0KEHUE
MaTepuana He BCerja JIOTMYHOeE), uMeroTcst 3amedanus no Beidopy CAIIP, npuBenen-
HOMY aHaJIM3y U UCTOJB30BAHUIO €T0 pe3ysbTaToB — OT 1/3 1o 2/3 oT MakcUMaibHO
BO3MOYKHOTO KOJIMUECTBA 0aJlIOB;

— HEBEpPHOE NPOEKTHOE PEIICHHE, HEYMEHHE BBIIIOJHUTh AHAIM3 U MPUHATHS
pelieHus1, MoJIy4YeHHUs] HEOOXOAUMBIX Pe3yJIbTaTOB — HOJIb OAJIIOB.

B pesynbraTte cymmupoBaHus HaOpaHHBIX MO paszzeiiaM OallJIoB PyKOBOJIUTEINb
KypCOBOT'O ITPOEKTUPOBAHUS ONPEIEISAET MPEABAPUTEIBHYI0 UTOTOBYIO OLEHKY, KOTO-
pasi MOXET ObITh CHUXKEHA 10 Pe3yJIbTaTaM 3al[UThl 00y4YarolUMCsl KypCOBOTO MPOEKTA
nepea KOMHCCHEN U3 unciia mpenojjaBareneii kadeapsl.

5 PEKOMEHAYEMAMS JIMTEPATYPA
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I OcHoBHast 1uTepaTrypa

1. Konorpusos, B. A. OCHOBBI aBTOMaTU3UPOBAHHOTO TPOECKTUPOBAHUS PATNO-
ANEKTPOHHBIX YCTpoHCcTB. YacTh 1: yue6Hoe mocodue / B. A. KonmorpuoB. — Tomck:
Tomckuil TOCyJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHHS U PAIHOAIIEKTPOHUKH,
2012. — 120 c. http://www.iprbookshop.ru/13955.html — Pexxum mocTyma: ajs aBTo-
pHU3UP. MOJIb30BaTENEH

2. Konorpusos, B. A. OCHOBBI aBTOMaTU3UPOBAHHOTO MIPOCKTUPOBAHUS PAIUO-
AJIEKTPOHHBIX YCTporcTB. YacTh 2: yue6Hoe mocobue / B. A. Komorpusos. — Tomck:
ToMCKMI TOCYapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHHS U PATHOIIIEKTPOHUKH,
2012. — 132 c. http://www.iprbookshop.ru/13956.html — Pexum mocTyma: aiis aBTo-
PHU3HP. MTOJIB30BATENEH

II TonmosiHUuTEILHAS JIMTEpaTypa

3. Tpyxun, M. I1. OcHOBBI KOMITBIOTEPHOTO MTPOCKTUPOBAHUS U MOJICIIMPOBAHUS
PaINOdTIEKTPOHHBIX CPeCTB: TabopaTopHblil mpakTukyM / M. I1. Tpyxun. — Ekare-
puHOYpr: Ypansckuit peaepanpubiii yausepcuter, 9bC ACB, 2015. — 136 ¢. — ISBN
978-5-7996-1556-7. — TekcT: ANeKTPOHHBIH // DNEKTPOHHO-OMOIMOTEYHAs cUCTEMa
IPR BOOKS: [catiT]. — URL.: http://www.iprbookshop.ru/66563.html — Pexwum moc-
Tyna: JJi1 aBTOPU3UP. MOJIb30BaTeNen

4. I'myxos, A. B. [IpoexkTupoBaHue 3JIEKTPOHHBIX YCTPOMUCTB B CXEMOTEXHHUYE-
ckoM penaktope PSpice Schematics: yuedbnoe nocodue / A. B. I'nyxos, B. B. Illy6uH,
JI. T. Porynuna. — HoBocubupck: CuOupckuii rocyJapcTBEHHBIM YHUBEPCUTET TeJIe-
KOMMyHUKaruii u unpopmartuku, 2016. — 77 ¢. — ISBN 2227-8397. — Texkcr: amek-
TPOHHBIN // DiekTpoHHO-0nbmoTeunas cucrema IPR BOOKS: [catit]. — URL:
http://www.iprbookshop.ru/69534.html — Pexxum goctyma: a1 aBTOPU3HP. MOJIb30Ba-
Tenen

6 YAEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

Y4eOHO-MeTOAMYECKUE U31aHKsl, paspadoTanHbie B JJoHHTY:

5. Meroanueckue ykazaHus K BBITIOJTHEHUIO TAOOPATOPHBIX padOT MO AUCIHUILINHE
«ABTOMAaTH3aIMS TPOCKTUPOBAHMS U JU3aH MIPUOOPOB U CUCTEM» [ DIIEKTPOHHBIN pe-
cypc]: ais oOyuaromuxcs 1o HanpasiaeHuro moarotoBku 12.04.01 «IIpubGopoctpoenuer
MarucTepckoil mporpammbl «M3mepurensHubie uHGOpMaIMOHHBIE TexHoIoTum»/ ['O-
VYBIIO "JOHHTY", Kadenpa «3nexkrponnas texuuka» - Honenk: 'OYBIIO "JIOH-
HTVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. (JocTyn uepe3 auunbIi
KaOWHET CTYy/ICHTA)

6. MeTtonuueckue yka3aHUsI K BBINOJHEHHUIO KYpCOBOW pabOTHI MO AUCIUILIINHE
«ABTOMaTHU3aIUS MPOSKTUPOBAHUS U JAU3AaH MPUOOPOB U CUCTEMY» [ DIEKTPOHHBIN pe-
cypc]: nis oGydaronuxcs 1o HampasyieHuto nmoarotosku 12.04.01 «IIpudopoctpoeHue»

Maructepckoi mporpammbsl «l/3MeputensHubie HHPOpMAIMOHHBIE TexHOJIoTUM»/ ['O-
VYBIIO "IOHHTY", Kadenpa «Dnexkrponnas texuuka» - Jlonenk: ['OYBIIO "JIOH-


http://www.iprbookshop.ru/13955.html
http://www.iprbookshop.ru/13956.html
http://www.iprbookshop.ru/66563.html
http://www.iprbookshop.ru/69534.html
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HTVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanusi: Acrobat Reader. (JlocTym uepes muanbIi
KaOWHET CTy/ICHTA)

7. Meroanueckue ykazaHus K CaMOCTOSITEILHOM paboTe Mo JUCHUILIUHE «ABTO-
MaTHU3alus MPOCKTUPOBAHUS U JIU3aiiH TPUOOPOB U cUcTeM» [DJNEKTPOHHBIN pecypc]:
111 oOydaromuxcs 1o crnernuanbHoctd 11.04.04 «3aeKTpoHUKa M HAHODJIEKTPOHUKA)
cnenuanu3anuu «lIpoMbliieHHas IEKTPOHUKAY OYHOU M 3a04HOM (opM 00yueHus) /
['OYBIIO "HOHHTY", kadeapa «OnextpoHHas TtexHuka» - Joneuk: I'OYBIIO
"IIOHHTY", 2020. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader. (octym depes
JIUYHBIN KaOUHET CTYJICHTA)

8. Meroanueckne yka3aHUs K BBITIOJHCHUIO WHIAUBUIYAJTLHOTO 3aJaHUS IO JWC-
LHUIUIMHE «ABTOMAaTH3alUs MPOEKTHUPOBAHUSA M JIHU3aiiH MPUOOPOB M CUCTEM» [DIeK-
TPOHHBINA pecypc]: mns oOyvatromuxcs no crneuranbHocTd 11.04.04 «DnekTpoHuka u
HAHORJIEKTPOHUKAy crenuanu3anuu «IIpoMblliieHHas: 3JIEKTPOHUKA» 3a09HOU (HOPMBI
ooyuenus) / TOYBIIO "IOHHTY", xadenpa «DnekrponHas texuuka» - Jonerk: 'O-
VYBIIO "JOHHTVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. (Hoctyn
yepe3 JIMYHBIN KaOMHET CTYJICHTA)

JJIeKTPOHHO-UH(OPMALMOHHBbIE PECYPChI
SBC JOHHTY - http://donntu.ru/library .
9BC IPR SMART — http://www.iprbookshop.ru.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

7.1 JleknHOHHBIE 3AHATHSA:

Jlexumonnas ayauropus Ne 8.807, yueOHbIN KOpITyC 8, JUIsl TPOBEACHUS 3aHITHIMA
JICKIIMOHHOTO THUTIA, TPYIIOBBIX U UHIUBUIYAIBHBIX KOHCYJIBTAINH, TEKYIIIETrO0 KOHTPO-
7S ¥ IPOMEXKYTOUHOM arrectanmu. Crenuanu3upoBaHHas MeOelb: I0CKa ayJauTOpHas,
napThl, JEMOHCTPALIMOHHBIE CTEH IbI. MyIbTUMETUITHOE 000PYAOBaHHE: CTAIMOHAPHBIN
KoMITbIOTEp Ha 6a3e Penttium4-2.8 — 1 mt., myasTUMeuiiHbIN poekTop Epson, skpaH.
Konmutnmonep «Hualing» — 2 mt. CucremMHoe oOecriedeHue: oneparmoHHas CUcTeMa
Windows XP Professional x86/64 (akamemuueckas nuinensus DreamSparkPremium);
OpenOffice 2.0.3 (oOmectBennas muuenzuss MPL 2.0); Google Slides (6ecruiatHas
Bepcus); Mozilla Firefox (oOmectBennas nuuensust MPL 2.0).

7.2 JlabopaTopHble 3aHATHS:

Komnbrorepubiii kitacc Ne§.812, yueOHblil Kopriyc 8, AJisi IPOBEACHUS 3aHSATUN
JEKIUOHHOTO M JIa0OPAaTOPHOIO THUIIA, BBIMOJHEHUE KYpPCOBBIX PabOT (C BO3MOXKHO-
CTBIO MOAKIIOYEHUS K ceTH «VHTepHeT»), rpyNmnoBbIX U UHANBUAYAIbHBIX KOHCYIb-
TallMi, TEKYyIIEro KOHTPOJS M MPOMEXYTOUHOM arrectanuu. Crnenuanu3upoBaHHas
MebOenb: JocKa ayAUuTOpHas, CTONbI, CTYNbs, JEMOHCTpAllMOHHbIe cTeHabl. O6opyao-
BaHMe: KoMnbloTepbl Pentium4-2.6 — 9 mr.; Celeron-2,6, mpunatep Canon — lmr. Cuc-
TeMHOe obOecrneueHue: omepanuronHas cuctema Windows XP Professional x86/64
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(akamemuueckas muneH3ust DreamSparkPremium); OpenOffice 2.0.3 (o6miecTBenHas
muuensust MPL 2.0); Google Slides (6ecrnatnast Bepcus); Mozilla Firefox (o6miect-
BeHHas ureH3us MPL 2.0); GNU Octave-6.1.0 (oOmiecTBeHHas JTUIEH3MSA ).

7.3 KypcoBoe npoeKTUpPOBaHMeE:

Komnbrorepubiii kiaace Ne8.812, yueOHbIN Kopryc 8, 11 MPOBEACHUS 3aHATUM
JIEKIIMOHHOTO M J1a00paTOpPHOTO THUIA, BHIMOJIHEHUE KYPCOBBIX paldOT (C BO3MOXKHO-
CTBIO TIOAKIIOUEHUS K ceTu «VHTepHeT»), TPYIIOBBIX U WHANBUIYAIBHBIX KOHCYJIb-
TallMi, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOHN arrectanuu. Crienuanu3upoBaHHAs
MebOenb: JocKa ayAuTOpHas, CTONbI, CTYNbs, JEMOHCTpAllMOHHbIE CTeHabl. O6opymo-
BaHME: KoMIbloTephl Pentium4-2.6 — 9 mir.; Celeron-2,6, mpuatep Canon — lmr. Cuc-
TeMHOe oOecrnedeHue: omnepanuoHHas cuctema Windows XP Professional x86/64
(akapemuueckas nuieH3ust DreamSparkPremium); OpenOffice 2.0.3 (oGuiecTBeHHas
munen3ust MPL 2.0); Google Slides (6ecrmatnast Bepeus); Mozilla Firefox (o6miect-
BenHas juneHsus MPL 2.0); GNU Octave-6.1.0 (o6miecTBeHHas JIUIICH3US ).

7.4 CamocTosiTeIbHAsA padoTa:

[TomemnieHust s caMOCTOSITENILHOM pabOThl C BO3MOXHOCTBIO IMOJAKIIIOUEHUS K
cetu «MHTepHeT» W oOecreyeHueM JAOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpraHM3allMu: YWTaJbHBIC 3ajibl, yueOHbIe Kopmyca 2, 3, 8
(aynutopus Ne8.602) (koMIblOTEpHAsI TEXHUKA C BO3MOXXHOCTBIO TTOJAKIIOUECHUSI K CETU
«AnTepuer» u  obOecmedyeHWEeM JOCTyNma B  JJICKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBatenbHyto cpeny (QUOC JNOHHTY) u 31ekTpOoHHO-OUOIMOTEYHYIO CUCTEMY
(OBC IPRbooks), a Takke BO3MOKHOCTBIO MHJIUBUAYAJIBHOTO HEOTPAaHUYEHHOTO J0C-
tyna o0y4daromuxcst B 9bC u 9UOC nocpeacteom Wi-Fi ¢ mepcoHaIbHBIX MOOMIBHBIX
ycTpoicTB. CructeMHOe obecrniedueHue: onepainronHas cucrema Microsoft Windows 7
(axagemuyeckas munensus, OpenOffice 2.0.3 (oOmectBennas munensuss MPL 2.0),
Mozilla Firefox (oOmecrBennas nuiensuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



