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Pabouasi nporpamma aucuummiael «CHCTEMbl aBTOMATH3MPOBAHHOTO MPOEKTH-
pPOBaHUSI B JJIEKTPOHUKE» COCTABJIEHA B COOTBETCTBUM C y4eOHBIMM IUIAHAMHU 110 Ha-
npasyiennio nojarorosku 11.04.04 «Dnexrponnka u HaHosnekTponukay (Hampasnen-
HOCTb (1pohuiib) - «IIpombilenHas snexTpornka») st 2023 roaa npuéma no ouHo#
1 3a04HOM (opMam 0Oy4deHus!.

CocraBureib:

JOLEHT Ka. « DNeKTpOHHAsi TEXHUKAa», K.T.H., IOLIEHT bopucos A.A.

Pabouasi nporpaMma paceMoTpeHa H NPHHATA Ha 3ace/annu kadeapbl «Diek-
TPOHHAs! TEXHUKA.
ITporoxon ot 17 mapra 2023 roma Ne 8.

3aBeayromuii kadenpoii % Ky3nenos /I.H.

# &
(rnounmce)

Pabouas nporpamma opob6pena yueGHo-mMeroanveckoii komuccueii 'OYBIIO
«IOHHTY» no nanpasnennio noarotosku 11.04.04 «DneKTpoHMKa U HAHOZNEKTPO-
HUKa.

ITporoxon ot 17 mapra 2023 roma Ne 3.

[Ipencenarens % Ky3snenos /I.H.

(noanuce)

PaGouas nporpamma npoasiena s 20 roja npuéma Ha 3acefaHuu Kadeapbl
«DNeKTPOHHAS TEXHUKAY.
IIporokon or «  » 20 roga Ne :

3aBenytouuii kageapoii

(noJumen) (D.N.0.)

Pabouas nporpamma npoasiena s 20 roza npuéma Ha 3acelaHuu Kadeapbl
«DNEeKTPOHHASI TEXHUKA
IIporokon ot «  » 20 roga Ne .

3aBenyrouuit kapeapoii

(nojanuce) (D.N.0.)

Pabouas nporpamma npoaJsiena st 20 roza npuéma Ha 3aceanuu Kadenpsl
«DNIeKTPOHHAsI TEXHUKAY.
[Ipotokon o «  » 20 roga Ne J

3aBenyiomuii kadenpou

(1noJumcey) (D.MN.0.)



1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA JNCIIUITJINHBI

JuciuiuiiHa ~ pacCMaTpHBAaeT — BOIPOCHI,  CBSI3AHHBIE  C  CHCTEMaMH
aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHMUS AJIEKTPOHHBIX YCTPOUCTB.

[enbto npenoaaBaHysl IUCUUIUIMHBI SBJSIETCS IPUOOPETEHHNE CTYyI€HTaMU Teope-
TUYECKUX 3HAHUW U MPAKTHUUECKHUX HABBIKOB B 00JIACTH aBTOMAaTU3UPOBAHHOIO IPOEK-
TUPOBAHUS 3JEKTPOHHBIX YCTPOWCTB, OOECIEUMBAIOIIMX KAaYE€CTBEHHYIO IOJATOTOBKY
MarucTpoB HampasiieHut0 MoAroToBkH 11.04.04 «OnexkTpoHMKAa W HAHOAJIEKTPOHUKA»
(Hampasnennocts (mpoduns) - «[IpombimuierHas snextpornkay) s 2023 roga mpué-
Ma IO OYHOM U 3a04HOM opMaM 00yUeHUSI.

B pe3ynbTaTe 0CBOECHUS JUCHUILUIMHBI CTYACHT JOJKEH
3HATh:

— cocraB cpenctB obecneueHusi CAIIP;

—  XapakTepUCTUKU U (QyHKIMOHaJIbHbIE BO3MOKHOCTH CAIIP;

—  METOJBbI KOHCTPYKTOPCKOIO NMpoeKTUpoBanus ¢ nomouisro CAIIP;

—  METO/bl ONTUMHU3ALUN TPOCKTUPYEMBIX 3JIEKTPOHHBIX YCTPOMCTB;

—  METO/bl aHAJIM3a KAueCTBA MPOEKTUPYEMBIX 3JIEKTPOHHBIX YCTPOMUCTB;

—  (opMynupoBaTh LIETb PEIICHUS MPOEKTHOM 3a/layM, OCYLIECTBISATH BBIOOD
METO/a €€ pELICHUS;

—  ONTHUMHU3UPOBATh MPUHUUIHUAIBHBIE 3JEKTPUUYECKUE CXEMBbI AIIEKTPOHHBIX
YCTPOWCTB;

— CO3/aBaTh IO NPUHLUUIUAIBHBIM CXEMaM IeYaTHbIE IJIaThl 3IEKTPOHHBIX
YCTPOMCTB;

— mnoJab3oBaThed cnpaBouHukamu U 'OCTamu;

—  0pOopMJIATh KOHCTPYKTOPCKYIO M TEXHUYECKYIO TOKYMEHTALHUIO;

BIIAJETh:

—  METOJaMU U CPEACTBAMU CO3JaHUS U ONTUMHU3ALMHI TPUHIIUITHATIBHBIX JJICK-
Tpuueckux cxem B cpeae CAIIP;

—  METOJaMH KOHCTPYKTOPCKOIO IMpOoeKTUpoBaHus ¢ nomouisro CAIIP;

—  CpeACTBAMHU CO3JaHUsl TMEYaTHBIX IUIAT 3JEKTPOHHBIX YCTPOMCTB B cpeje
CAIIP,

—  METOJaMU aHaliKu3a KayecTBa MPOCKTUPYEMBIX JIEKTPOHHBIX YCTPOMCTB.

[lepeuncnennple pe3ynabTaThl OOyUEHUs SBISIOTCS OCHOBOM i (POPMHUPOBAHUS
CJIEAYIOIIMUX KOMIIETCHIINM:

— CIIOCOOHOCTH OCYIIECTBIIATh KPUTHUECKUM aHAJIU3 MPOOJIEMHBIX CUTYallUil Ha
OCHOBE CUCTEMHOTO ITOJIX0/Ia, BhIpadaThiBaTh cTpateruto acvicteuii (YK-1);

— CIMOCOOHOCTH MPHUOOpETaTh M HCIOIb30BaTh HOBYIO MH(GOPMALMIO B CBOEH
NpeIMETHOM 00J1acTH, MpeiaraTh HOBbIE UAEH U MOAXOAbl K PEIICHUIO0 WHKEHEPHBIX
3agay (OI1K-3);

— CIIOCOOHOCTH pa3palaThiBaTh U MPUMEHATH CHEIUAIU3HPOBAHHOE MPOrPaMM-
HO-MaTeMaTH4ecKoe oOecreueHue JUisl MPOBEACHUS UCCICI0BAaHUN U PEUICHUS WHXKe-
HepHbIX 3a1a4 (OI1K-4);

— CIIOCOOHOCTbH aHAJIU3UPOBATH COCTOSIHUE HAYYHO-TEXHUUECKON MPOOJIEMBI ITy-
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TEeM T0I00pa, N3YUCHHSI M aHAJIH3a JINTEPATyPHBIX U MaTeHTHBIX UCTOYHHKOB ([TK-4);

— CIIOCOOHOCTH MPOCKTHUPOBATH YCTPOMCTBA, MPUOOPHI i CHCTEMBI AJIEKTPOHHON
TEXHHUKH C y4e€TOM 3aJdaHHbIX TpeboBanuii (I1K-5);

— CIIOCOOHOCTH pa3pabaThIBaTh MPOCKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIIUIO B
COOTBETCTBUH C METOJIMICCKUMHU ¥ HOpMATUBHBIMU TpeboBanusmu (I1K-6).

2 MECTO JUCHUILIMHBI B OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMME

JuciuruinHa OTHOCUTCS K 00si3aTenbHoM yactu bnoka 1 «/lucuurnimuuel (Moay-
JM)» y4eOHOTO TIaHa.

bazupyercs Ha 3HaAHUSX, YMEHUSX W HABBIKAX, KOTOPHIE CTYJIEHT IMPHOOpPEN Mpu
OCBOEHUU NPEIIECTBYIOUINX TUCIUIUIMH B COOTBETCTBUM C YUEOHBIM IUIAHOM IO Ha-
npasieHuto noarotosku 11.04.04 «3DnextpoHuka U HaHOdNEeKTpoHukay (HampapieH-
HOCTh (TIpoduite) - «IIpoMbInuTeHHas IeKTpoHuKay) st 2023 roga npuéma 1o OYHOM
Y 3a04HOM (hopMaM O0ydEHMUSI.

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1 Pacnipejesienne y4eOHBIX YaCOB M0 TeMaM JUCHUIIMHBI M BUIaM 3aHATHI

Ne HaumeHnoBaHue TeMbl KomnnuectBo yacos
TEMBI (comepkaTenbHBIX MOJyJIEH ) (ounast / 3a04yHast popma)
Beero B Tom uncie
Jlexuun | Jlabop. ITpaxr. CP
1 | Ocuosusie nousitus CAIIP. Onpe-
nenenue CAIIP. Bunsl obecnieye- 6/6,75 2/0,5 2/0,25 0/0 2/6
Hust CAIIP.
2 | Knaccuduxarus CAIIP. OcHoB-
Hble uepThl coBpeMeHHBIX CAIIP B 6/6,75 2/0,5 2/0,25 0/0 2/6
DIIEKTPOHHKE.

3 | [IporpamMMbI TOKYMEHTAIIUHU pe-
3y/bTaTOB IPOEKTUPOBAHHS.
AutoCAD (AutoDesk). Kommac
(«Ackony).

4 | TlporpaMMbI MOJICITUPOBAHUS DJICK-
TPOHHBIX YCTPOICTB HAa YPOBHE
CTPYKTYpPHBIX cxeMm. SystemVue
(Elanix, Agilent Technologies).
ACOLADE (lcucom). Visual Sys-
tem Simulator (AWR, NI).

5 | [IporpaMMbI MOJIETMPOBAHUS JICK-
TPOHHBIX YCTPOMUCTB Ha YPOBHE
CTPYKTYpHBIX cxeM. Matlab u
Simulink (The MathWorks).

517 2/0,5 2/0,5 0/0 1/6

6/5,75 2/0,5 2/0,25 0/0 2/5

517 2/0,5 2/0,5 0/0 1/6




Ne
TCMBI

HanmenoBaHme TeMBI
(coneprkaTenbHbIX MOJTYJICH )

KonnuectBo yacoB
(ounast / 3a04Has popma)

Bcero

B ToMm uucne

Jlexnnu

Jlabop. [Tpaxr.

CP

[IporpamMmbl MOAECTUPOBAHUS IICK-
TPOHHBIX YCTPOMCTB Ha YPOBHE
NPUHIUIHAIBHBIX cxeM. PSpice
(MicroSim, Cadence). Electronics
Workbench (Interactive Image
Technologies).

6/5,75

2/0,5

2/0,25 0/0

2/5

[Iporpammel MOEIMPOBAHUS JIEK-
TPOHHBIX YCTPOUCTB Ha YPOBHE
MPUHITUITHATBHBIX cxeM. MultiSim
(National Instruments). Micro-CAP
(Spectrum Software).

517

2/0,5

2/0,5 0/0

1/6

CucTtemMbl CKBO3HOTO ITPOECKTUPO-
BaHUA 3JICKTPOHHBIX YCTPOIZCTB.
[Mponykter Cadence. Orcad Cap-
ture. OrCAD/Allegro PCB Editor.
PSpice/AMS Simulator.
SPECCTRA.

6/5,75

2/0,5

2/0,25 0/0

2/5

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

517

2/0,5

2/0,5 0/0

1/6

10

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

6/5,75

2/0,5

2/0,25 0/0

2/5

11

HpOI‘paMMLI aHaJIn3a OeJIOCTHOCTU
CUTHAJIOB N 3J'ICKTpOMaFHI/ITHOI71 CO-
Bmectumoctu. Omega Plus. Com-
pliance (Quantic EMC). SpeedXP
Suite (Sigrity).

517

2/0,5

2/0,5 0/0

1/6

12

IIporpamMmsI TEIOBOTO aHAIU3A.
BETASoft (Dynamic Soft Analy-
sis). Sauna (Thermal Solutions).
ACOHUKA-T (KT'TY).

5/5,75

2/0,5

2/0,25 0/0

1/5

13

IIporpammbl NOATOTOBKY IIPOU3-
BojcTBa. CAM350 (Downstream
Technologies). CAMtastic (Al-
tium). ERBTOOL (Wise Software
Solutions). GENESY'S (PCB Fron-
tline).

5/7

2/0,5

2/0,5 0/0

1/6

14

CAIIP CBY- 1 aHTEHHBIX yCT-
porict. Micro Wave Office (Ap-
plied Wave Research). HFSS AN-
SOFT (Agilent Technology).

6/5,75

2/0,5

2/0,25 0/0

2/5

15

CATIP TUIUC. IIpoayktsl Altera.
[TpoxykTs! Xilinix.

517

2/0,5

2/0.5 0/0

1/6

16

CAIIP BupTYyabHBIX U3MEPUTEITb-
HBIX ipudopoB. LabVIEW.

6/5,5

2/0,25

2/0,25 0/0

2/5

17

[IporpamMmMHOe obecrieueHue as
POCKTHPOBAHMUS TICUATHBIX TUIAT.

5/6,5

2/0,25

2/0,25 0/0

1/6




Ne HanmenoBanue temsl KonunuecTBo vacoB

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

Beero B Tom uncie

Jlexnmu | Jlabop. [Tpaxr. CP
Sprint-Layout. DipTrace.
KonraktHas pabota (ZOnoJTHUTETbHAS) 6/8
KypcoBas padota 27127 27127
Hroro no Buaam 3aHATHI 93/109 34/8 34/6 0/0 25/95
Kontponb 54/36
UTOTO 180/180

(I)opanOBaHne KOMIIETEHLIUH B pe3yabTate 0CBOCHUA TEM JHCHUIIIIUHDBI

Kommerenimu TeMbl TUCIUIITNHBI, HalleJIEHHBIE Ha (OPMUPOBAHUE
KOMIIETEHIINHU

VK-1 Temsr 1, 2

OIIK-3 Temsr 3-17

OIIK-4 Temsr 6-14
[1K-4 Temnr 1,2,7,9, 14
I1K-5 Temsr 5-16
I1K-6 Temnr 4-17

3.2 Jlekuum

Tema 1. OcunoBubie noustusi CAIIP. Onpenenenne CAIIP. Bunbl obecnieuenust
CAIIP.

ConepxkaHue TeMbl 1:

CopnepxaHue W 3a/ladyd Kypca, €ro 3Ha4€HHE, CBS3b C APYTUMHU JAUCHUILIIMHAMH.
Omnpenenenne CAIIP. OcHOBHBIE BUBI TUIOBBIX OMepanuii 00paboTku MHGOPMAIIIH.
Bunasl ob6ecnieuennss CAIIP. Matemarudeckoe, TUHIBUCTUUECKOE, MTPOTPAaMMHOE, WH-
dbopmalmoHHOe, TeXHUYECKoe U MeToinueckoe odecrneuenue CAIIP.

Jlureparypa k Teme 1: [1, 2].

Tema 2. Knaccuduxanus CAIIP. OcnoBubie yeptsl coBpeMeHHbIX CAIIP B amek-
TPOHUKE.

ConeprkaHue TEMBI 2:

Knaccuduxanus CAIIP mo orpacneBomy HazHauenuto. Knaccudukanus CAIIP
1o 1ieJIeBoMy Ha3zHaueHHI0. OCHOBHBIE YEPThl COBPEMEHHBIX CHCTEM aBTOMAaTH3UPO-
BAHHOTO MPOEKTUPOBAHUS M UX MPUHITUITUATBHBIC OTIUYHS OT «I1033Ja9HBIX» METOIOB
aBTOMAaTHU3AIINU.

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

Tema 3. IIporpamMMmbl JOKYMEHTalMU PE3YJIbTATOB IMpoekTupoBaHud. AutoCAD
(AutoDesk). Kommac («Ackon»).



ConeprkaHue TeMbI 3:

[Iporpammbl TOKyMEHTAIlMU Pe3yJbTAaTOB MpOoeKTHpoBaHUi. OCHOBHOE Mpe/Ha-
3HAaYCHHE U BO3MOXKHOCTH mporpammHoro obdecredenus AutoCAD (AutoDesk). IToss-
30BaTeNbCKUil uHTEpdetic mporpamMmbl. basoseiii pyrkinonan AutoCAD (AutoDesk) u
HaOoOp MHCTpyMeHTalnbHbIX cpeacTB AaHHOU CAIIP. OcHoBHBIE (pyHKIIMM U OUOIHOTE-
ku naketa AUtOCAD (AutoDesk). OcHoBHOe mpepHa3HaYeHHWE M BO3MOXKHOCTH TIPO-
rpamMmHoro obecneuenus Kommac («Ackon»). Ilomp3oBarenbckuii untepdeiic mpo-
rpammbl. ba3oBerii ¢dyaknuonan Kommac («Ackon») m HAOOp HHCTPYMEHTAIbHBIX
cpenctB ganHoi CAIIP. OcHoBuble (yHKIMK W Ombmmotekn makera Kommac («Ac-
KOH»).

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

Tema 4. IlporpamMmbl MOIETHPOBAHMS DJIEKTPOHHBIX YCTPOMCTB HAa YPOBHE
cTpykTypHBIX cxem. SystemVue (Elanix, Agilent Technologies). ACOLADE (Icucom).
Visual System Simulator (AWR, NI).

ConepxaHue TeMbl 4:

[Iporpammbl MOJETHPOBAHUS JICKTPOHHBIX YCTPOMCTB HA YPOBHE CTPYKTYPHBIX
cxeM. OCHOBHOE TMpeJHA3HAUYCHHE W BO3MOXKXHOCTH MPOrPAMMHOTO OOECTICUECHHUS
SystemVVue (Elanix, Agilent Technologies), ACOLADE (lcucom), Visual System
Simulator (AWR, NI). Ilons3oBatenbckuit untepdeiic mporpamm. ba3oBbiii PyHKIHO-
Han SystemVue (Elanix, Agilent Technologies), ACOLADE (lcucom), Visual System
Simulator (AWR, NI) u wHaGop wuHCcTpyMeHTadbHBIX cpencTB gaHHbIX CAIIP. Oc-
HOBHBIC (DyHKIIMK W OmOroTekn makeroB SystemVue (Elanix, Agilent Technologies),
ACOLADE (lcucom), Visual System Simulator (AWR, NI).

Jlutepatypa k Teme 4: [1, 2].

Tema 5. IlporpamMmel MOAENIMPOBaHMS IJIEKTPOHHBIX YCTPOMCTB Ha YpPOBHE
cTpyKTypHBIX cxem. Matlab u Simulink (The MathWorks).

ConeprkaHue TEMBI S:

[Iporpammbl MOJETHPOBAHUS JIEKTPOHHBIX YCTPOMCTB HA YPOBHE CTPYKTYPHBIX
cxeM. OCHOBHOE IIpelHa3HaYeHUE W BO3MOXKHOCTH MPOTPaMMHOIO OOecredeHus
Matlab (The MathWorks). Iloms3oBaTensckuii wHTepderic mporpammbl. ba3oBbrit
dbynkuuonan Matlab u Simulink (The MathWorks) u Habop WHCTpyMEHTaIBHBIX
cpeactB nanHod CAIIP. OcHoBHble (yHKIMU U OuOMMOTekH makera Matlab (The
MathWorks).

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

Tema 6. IIporpamMmMbl MOAEIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HA YPOBHE IIPUH-
munuanbHbIX cxeM. PSpice (MicroSim, Cadence). Electronics Workbench (Interactive
Image Technologies).

ConepxaHue TeMbl 6:

[IporpaMmbl MOAEIMPOBAHUS SJIEKTPOHHBIX YCTPOMCTB Ha YPOBHE INPUHIIMIIN-
alIbHBIX cxeM. OCHOBHOE NPpCAHA3HAYCHUC U BO3MOXKXHOCTHU IPOTIrPaMMHOTIO obecrmeue-
Hus PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image
Technologies). Ilonp3oBarensckuit uHTEpdeEic nporpamm. ba3oBbiil  ¢GyHKIIMOHAN
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PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image Technologies)
1 Habop UHCTpyMeHTaIbHBIX cpeAcTB AaHHbIX CAIIP. OcHoBHbIE dyHKIIMU U OUOIHO-
texku naketoB PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image
Technologies).

Jlutepatypa k Teme 6: [1, 2, 3].

Tema 7. [IporpaMMbl MOICTTMPOBAHUS AJIEKTPOHHBIX YCTPOWCTB HA YPOBHE TIPHUH-
unuaabHeIX cxeM. MultiSim (National Instruments). Micro-CAP (Spectrum Software).

ConeprkaHue TeMBI 7:

[IporpamMmMbl MOACITHPOBAHUS JICKTPOHHBIX YCTPOWCTB HA YPOBHE MPUHITUIIN-
abHBIX cxeM. OCHOBHOE TMpeHa3HauYeHNE W BO3MOXXHOCTH MPOTPaMMHOTO olecrieue-
Hust MultiSim (National Instruments). [Tons3oBaTensckuit uaTEpdeEiic mporpamMmmsl. ba-
30BbIM (pyHKIIMOoHam MultiSim (National Instruments) u Habop HMHCTPYMEHTAIBHBIX
cpenctB paHHoi CAIIP. OcHoBHble QyHKIMM u OuOIMOTeKHM makera MultiSim
(National Instruments). OcHoBHOe MpenHA3HAYCHHWE M BO3MOXKHOCTH IMPOrPaMMHOIO
obecrnieuenusi Micro-CAP (Spectrum Software). [lonb3oBaTtenbckuii unrepdeiic npo-
rpammbl. bazoBeiil pynkuronan Micro-CAP (Spectrum Software) u Habop HHCTpyMEH-
TanbHbIX cpeacTB naHHoW CAIIP. OcHoBHbie dyHKIMM U OuOIMoTekH nakera Micro-
CAP (Spectrum Software).

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

Tema 8. CucTeMbl CKBO3HOTO MPOEKTUPOBAHUS AIECKTPOHHBIX YCTpOUCTB. [Ipo-
nyktel Cadence. Orcad Capture. OrCAD/Allegro PCB Editor. PSpice/AMS Simulator.
SPECCTRA.

ConepkaHue TeMBbI §:

CucremMbl CKBO3HOTO TMPOEKTUPOBAHUSA JJIEKTPOHHBIX YCTPOMCTB. (OCHOBHOE
npeHa3HauYeHHe W BO3MOXHOCTH mporpammHoro obecneuenuss Cadence, Orcad
Capture, OrCAD/Allegro PCB Editor, PSpice/AMS Simulator, SPECCTRA. Tlons30-
BaTeNbCKUN mHTepdeiic nporpamm. basosbiit ¢ynkimonan Cadence, Orcad Capture,
OrCAD/Allegro PCB Editor, PSpice/AMS Simulator, SPECCTRA u Habop HHCTpY-
MeHTanbHBIX cpeAcTB naHHbIX CAIIP. OcHoBHBIC dyHKIIMK 1 OuOIHMOTeKH makeToB Ca-
dence, Orcad Capture, OrCAD/Allegro PCB Editor, PSpice/AMS Simulator,
SPECCTRA.

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

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

Conepxxanue Tembl 9:

OcHOBHOE TMpenHa3HAYeHUE W BO3MOXKHOCTU MNPOrpaMMHOro obdecreueHus: P-
CAD, Altium Designer, CircuitMaker. IToas3oBaTenbekuii uHTepderic mporpamMm. ba-
30BbIi pynknuonan P-CAD, Altium Designer, CircuitMaker u HabOp HHCTpYMEHTAIIb-
HbIX cpeacTB gaHHbIX CAIIP. OcHoBHbIe GyHKIMK U OubnoTekn maketoB P-CAD, Al-
tium Designer, CircuitMaker.

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

Tema 10. ITpoxykter Mentor Graphics. Mentor Board Station. Mentor PADS Po-



werPCB. Mentor Graphics Expedition.

Coaepxanue Tembl 10:

Bo3mosxHOCTH IMporpaMMHOI O oOecrieueHrsT W OCHOBHOE IMPCAHA3HAYCHUC
Mentor Graphics, Mentor Board Station, Mentor PADS PowerPCB, Mentor Graphics
Expedition. Ilonb3oBarenbckuii uaTepdeiic mporpamMm. bazoserit pynkimonan Mentor
Graphics, Mentor Board Station, Mentor PADS PowerPCB, Mentor Graphics
Expedition 1 Habop uHCTpyMeHTAIbHBIX cpeAcTB AaHHBIX CAIIP. OcHOBHBIC (PyHKIIMN
u Oombimorexkn makeroB Mentor Graphics, Mentor Board Station, Mentor PADS Po-
werPCB, Mentor Graphics Expedition.

Jlutepatypa k Teme 10: [1, 2].

Tema 11. [Iporpammbl aHan3a NETOCTHOCTH CUTHAJIOB M 3JIEKTPOMArHUTHOU CO-
BMectuMocTu. Omega Plus. Compliance (Quantic EMC). SpeedXP Suite (Sigrity).

Conepxanue TeMsbl 11:

[Iporpammsbl aHayM3a ETOCTHOCTH CUTHAJIOB U 3JIEKTPOMArHUTHOW COBMECTUMO-
ctiu. OCHOBHOE TIpe/IHa3HAYCHHE U BO3MOXKHOCTH MpOTrpaMMHOro obecreuenus Omega
Plus, Compliance (Quantic EMC), SpeedXP Suite (Sigrity). [Tonbp3oBaTenbckuii HHTEP-
¢eiic mporpamm. basossiii ¢ynknuonan Omega Plus, Compliance (Quantic EMC),
SpeedXP Suite (Sigrity) u Habop HHCTpyMEHTAIbHBIX cpecTB HaHHBIX CAIIP. OcHoB-
Hele (yHkimu u O6ubiamoTekn mnaketoB Omega Plus, Compliance (Quantic EMC),
SpeedXP Suite (Sigrity).

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

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

Conepxanue TeMbl 12:

[TporpaMMBbI TeIIOBOrO aHann3a. BO3MOXHOCTH TIPOTPaMMHOTO OOCCIICUCHUS U
ocHoBHoe mnpeanasnadyenne BETASoft (Dynamic Soft Analysis), Sauna (Thermal
Solutions), ACOHUKA-T (KI'TVY). Ilonp3oBarenbckuii naTepdeiic nporpamm. baszo-
Boiii pyHknuonan BETASoft (Dynamic Soft Analysis), Sauna (Thermal Solutions),
ACOHUKA-T (KI'TY) u nabop uncrpymeHTasbHbIX cpencts nanubix CAIIP. OcHos-
Hele ¢GyHkuuu u OubaroTeku makeroB BETASoft (Dynamic Soft Analysis), Sauna
(Thermal Solutions), ACOHUKA-T (KT'TY).

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

Tema 13. IIporpammbl mnoaroroBku mpousBojactBa. CAM350 (Downstream
Technologies). CAMtastic (Altium). ERBTOOL (Wise Software Solutions). GENESYS
(PCB Frontline).

ConepxkaHue TeMsbl 13:

[TporpaMMbl OATOTOBKH MPOU3BOACTBA. OCHOBHOE MpEIHAa3HAUYEHUE U BO3MOXK-
Hoctu nporpammuoro obecriedenus CAM350 (Downstream Technologies), CAMtastic
(Altium), ERBTOOL (Wise Software Solutions), GENESYS (PCB Frontline). ITois30-
BaTeNbCKUi uHTEpdelic nporpamm. bazoseii ¢yHkmmonan CAM350 (Downstream
Technologies), CAMtastic (Altium), ERBTOOL (Wise Software Solutions), GENESYS
(PCB Frontline) u nabop umHCTpyMeHTanbHBIX cpencTB aaHHbix CAIIP. OcHoBHBIE
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¢bynakun u ombamorekn maketoB CAM350 (Downstream Technologies), CAMtastic
(Altium), ERBTOOL (Wise Software Solutions), GENESYS (PCB Frontline).
Jlutepatypa k Teme 13: [1, 2].

Tema 14. CAIIP CBY- u anTenHbix yctpoiicts. Micro Wave Office (Applied
Wave Research). HFSS ANSOFT (Agilent Technology).

ConepxkaHue TeMbl 14:

[Tporpammer CAIIP CBY- 1 aHTeHHBIX ycTpOCTB. OCHOBHOE MpEAHA3HAYEHUE U
BO3MOXKHOCTH TporpammHoro obOecrneuenusi Micro Wave Office (Applied Wave
Research). Tlonp3oBatenbckuii unrepdeiic mporpamMmmel. basossiit ¢pyHkironan Micro
Wave Office (Applied Wave Research) u Habop HHCTpyMEHTAJIBHBIX CPEACTB JaHHOU
CAIIP. OcHoBHbIe pyHKIMH U OnOaroTekn makera Micro Wave Office (Applied Wave
Research). OcHoBHOe mpenHa3HAaYeHWE M BO3MOXKHOCTH TPOTPAMMHOTO 00ECIICUCHUS
HFSS ANSOFT (Agilent Technology). Ilonb3oBaTenbckuii uHTEpEHC MPOrpaMMBbl.
bazoseiit pynkimuonan HFSS ANSOFT (Agilent Technology) u Habop MHCTpyMEH-
TanbHbIX cpeactB naHHo CAIIP. OcHoBHbie pyHKIMM u Oubnnoreku makera HFSS
ANSOFT (Agilent Technology).

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

Tema 15. CAIIP TIUIUC. poayktet Altera. [Tpoaykrst Xilinix.

Conepxanue TeMsbl 15:

[Iporpammel  CAIIP mnporpamMmMupyeMbIX JIOTUYECKMX HMHTETPAIBHBIX CXEM
(INTUC). OcHoBHOE TpeHA3HAYCHHE W BO3MOXXHOCTH MPOTPAMMHOTO OO0ECIICUCHUS
Altera. Tlonp3oBarenbckuii uHTEpdeiic mporpammbel. bazoseiii ¢ynknmnonan Altera u
Ha0oOp MHCTpyMeHTanbHbIX cpeAcTB naHHOM CAIIP. OcHoBHbIE (DyHKIMH U OMOIHOTE-
ku makera Altera. OcHOBHOE MpeHa3HAYCHNE U BOBMOXKHOCTHU MPOTPaMMHOT0O o0ecrie-
yenuss Xilinix. ITomp3oBatensckuit nHTepdeiic mporpammbl. ba3oBblii QyHKIIMOHAT
Xilinix u Habop mHCTpyMeHTaNbHBIX cpeacTB AaHHOH CAIIP. OcHoBHbIC (DYHKIMH H
oubmmoTeku nakera Xilinix.

Jluteparypa k Teme 16: [1].

Tema 16. CAIIP BupTyanbHbIX U3MEPHUTENBHBIX TPpuOOpoB. LabVIEW.

ConeprxaHue TeMbl 16:

[Iporpammuoe obGecneuenne CAIIP BuUpTyadbHBIX HW3MEPUTENBHBIX MPUOOPOB.
OcHOBHOE TpeAHa3HAYEHUE M BO3MOXKHOCTH MporpamMHoro oodecrneuenusi LabVIEW.
[Tonb3oBaTensckuii uHTEpdeiic mporpammsl. bazoseril pynkuronan LabVIEW u Habop
MHCTpYMEHTaNbHBIX cpenctB gaHHo CAIIP. OcHoBHble (YyHKIMU M OUMOJIMOTEKH Ta-
kera LabVIEW.

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

Tema 17. [Iporpammuoe obecriedeHre TPOSKTHUPOBAHUS MEUATHBIX IIaT. Sprint-
Layout. DipTrace.

ConeprxaHue TeMsbl 17:

[Iporpammel AJi1 IPOEKTUPOBaHUA NEYATHBIX I1aT OCHOBHOE NPEIHA3HAYEHUE U
BO3MOXKHOCTH TporpammHoro obecneuenusi Sprint-Layout. Tlonas3oBaTenbekuilt uHTEp-




11

¢eiic mporpammel. bazoBelil ¢yHkimonan Sprint-Layout u Habop MHCTPYMEHTAJIBHBIX
cpenctB ganHoil CAIIP. OcHoBHble (yHKIMM W OuOIMOTEKH makera Sprint-Layout.
OCHOBHOE TpeIHa3HAUYCHUE M BO3MOXHOCTH TporpaMMHoro obecrieuenus DipTrace.
[Tonp3oBareabckuii wHTEpdEiic nporpammbel. ba3oeiii pynkmronan DipTrace u nadop
MHCTpYMEHTaNbHBIX cpeacTB naHHOM CAIIP. OcHoBHbIE DyHKIIMM 1 OMOIMOTEKH MaKe-

ta DipTrace.
Jlutrepatypa k Teme 17: [1, 2, 4].

3.3 IlpakTnyeckue (CeMUHAPCKHUE) 3aAHATHS
He npenycmoTpensl.

3.4 JlaGopaTopHbIe padoThI

Ne Tema 3anaTus O6beM, | Jlutepa-
/11 yac. Typa
OYH/3204H
[Tapamerpudeckasi ONTUMU3AINS MOJICTH YCHIIUTEISI HU3KOM
1 yacToThl HA OY ¢ OJHOTAKTHBIM BBIXOJHBIM KacKaJOM B Cpezie 4/1 [5, 7]
MultiSim
OnTumu3anus MOJIENIH YCHIUTENSI HU3KOW YaCTOThI C IMUTTEP-
2 HBIM [TOBTOPHUTEJIEM, HATPY)KEHHBIM Ha UCTOYHUK TOKA B CPE/IC 4/1 [5, 7]
MultiSim
[Tapamerpudeckasi ONTUMHU3AINS MOJICTH YCHIIUTENSI HU3KOM
3 yacToThl Ha OV C IBYXTaKTHBIM BBIXOJIHBIM KacKaJiOM B Cpejie 4/1 [5, 7]
MultiSim
CocraBiieHre CieIIU(PUKAIIIN U POCKTHPOBAHUE ITEYATHON
4 . . 6/0,5 [5, 7]
1aThl yeunurens B cpene Sprint Layout u DipTrace
5 ITpoekTHpOBaHNE KOHCTPYKIIUH U KOPITyCa U3CITUS 4/0,5 [5, 7]
6 Coznanue TpexXMepHBIX MOJIeNel AeTaneil u cOOpoK B CHCTEMe a1 [5, 7]
aBTOMAaTH3HpoBaHHOTO mpoekTupoBanus SolidWorks i
7 ABTOMATH3UPOBAHHOE MPOCKTHUPOBAHUE PAAUATOPOB AJIS pa- 4/0.5
y , , [5, 7]
JTMODJIEKTPOHHOM anmaparypsl B cpeae SolidWorks
ABTOMaTHU3UPOBAHHOE MPOSKTUPOBAHUE CHCTEMBI OXJIAXKICHUS
8 . 4/0,5 [5, 7]
anmapatypsl B cpene SolidWorks
UTOI'O: 34/6
3.5 CamocTrosiTesibHasi padoTa CTyIeHTa
No Buaer caMocTosTenbHON pabOThI CTYACHTA OO6mbewm, ygac.
/11 OYH/3204H
1 M3ydeHne NEeKIIMOHHOT0 MaTepualia 12/47
2 [ToaroToBka K MpakTUYECKUM 3aHSATUSIM 0/0
3 IToaroToBka K 1a0OpaTOPHBIM 3aHATHIM 13/48
4 BrinonHenue KypcoBoii paboThl 27/27
5 BrimotHeHNE HHAMBUAYATLHOTO 3a/1aHUS 0/0
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Ne Bunpl camocTosTensHON paboThI CTyIeHTa O0BeM, yac.
/1 O0YH/3204H
HUTOTIO: 52/122

3.6 KypcoBoii npoekT (padoTa), HHIMBUAYAJbHOE 3a/1aHHE

Y4eOHbIM IJIaHOM B paMKaxX OCBOEHUS JUCIUIUIMHBI MPETyCMOTPEHO BBIMIOJIHE-
HUE CTYJECHTaMH KypCOBOM padoThlI.

TemaTuka KypcoBoil paboThl CBsi3aHa C Pa3pabOTKON 3IEKTPOHHOIO HU3KOYAC-
TOTHOTO TIpeoOpazoBaTesist Ha 0asze onepanuoHHOro ycunurens. PazpaboTka BegeTcs Ha
OCHOBAHWHU NMPUHUHUIHAIBHBIX CXEM, 3aJaHHBIX MIPENOAABATENIEM, U BKIIOYAET ONTUMH-
3alMI0 MMapaMEeTPOB AJIEKTPOHHOTO YCTPOMCTBA, COCTaBIIEHUE CHEU(PUKAIIMN dJIEMEH-
TOB pa3pabOTKH, MPOEKTUPOBAHUE MMEUATHOM TUIATHI, pa3pabOTKy KOHCTPYKIIMHU YCTPOM-
CTBA.

[IpoekT momKeH colepKaTh TEXHUYECKOE 3aJaHuE, NMPUHIUINHAIBHBIE CXEMBI,
000CHOBaHUE, MTPOBEPOUYHBIE PACUETHI U BHIOOP KOMIUIEKTYIOLIUX, CIEHU(DUKALUIO dJIe-
MEHTOB, TOMOJIOTHIO pa3pabOTaHHOW MEYaTHOMN IUIAThl U KOHCTPYKIMIO CHPOEKTUPO-
BaHHOIO ycTpoicTBa. Pa3paboTka Bcex pa3[eioB NMPOEKTa JOJKHA 0a3upoBaThCcs Ha
MAaKCHUMaJIbHOM HCHOJIb30BaHUH IMPOTPECCUBHBIX TEXHUYECKUX CPEACTB M MEPEAOBOMU
TeXHOJIOTUU. COOTBETCTBYIOIIME PEIIEHUS] — MPUHUMATLCA HA OCHOBE aHaju3a COBpeE-
MEHHOHN TeXHUYeCcKOM auteparypbl. [IpoekT uMeeT oJlMHaKoBOE TUIIOBOE O (opMe U
METO/IMKE pa3paboTKU coAepsKaHue sl BCEX CTYACHTOB.

B pesynbrare BHINIOIHEHUS KYpPCOBOM PabOThI CTY/IEHT JODKEH MOKa3aTh 3HAHMS
METOJIOB ONTHUMHU3ALUU NMPOCKTUPYEMBIX JIEKTPOHHBIX YCTPOWCTB, KOHCTPYKTOPCKOTO
npoekTupoBanus ¢ nmomouisio CAIIP, aHanu3a kauecTBa NPOEKTUPYEMBIX AIEKTPOHHBIX
YCTPOMCTB, YMEHHS (DOPMYIUPOBATH 11€Jb PEIICHUS MPOSKTHON 3aJ]a4H, OCYIIECTBIISTh
BBIOOp MeTO/a €€ pelIeHus, ONTUMHU3UPOBATh MPUHITUITUATIBHBIC YJIEKTPUUECKUE CXEMBI
AJIEKTPOHHBIX YCTPOMCTB, CO3/1aBaTh MO NMPUHLIMIUAIBHBIM CXE€MaM I€YaTHbBIC IUIATHI
AJIEKTPOHHBIX YCTPONCTB, MOJIb30BAThCS CIPABOYHUKAMHU, O(POPMIIATH KOHCTPYKTOP-
CKYIO M TEXHUYECKYIO JIOKYMEHTAIMIO, BIaJCHUE METOJaMU U CPEICTBAMU CO3/IaHUS U
ONTUMM3AIMY PUHIMITHAIBHBIX JIEKTpUUecKux cxeM B cpene CAIIP, meromamu KOH-
CTPYKTOPCKOTO TpoekTupoBanus ¢ nomouipto CAIIP, cpenctBamu co3nanusi meyaTHBIX
IJ1aT JIEKTPOHHBIX yCTpoicTB B cpene CAIIP, Mmeromamu aHain3a KadyecTBa MPOCKTHU-
PYEMBIX BJIEKTPOHHBIX YCTPOUCTB.

O06BeM KypcoBoil paboTel — He Oosiee 50 cTpaHUI] COPOITIOPOBAHHBIX PYKOTIHC-
HOTO WJIM MAIIMHOMUCHOTO TekcTa. CTyneHT 00s13aH 0OPMUTH TPOEKT CTPOTO B COOT-
BETCTBHH C YCTAHOBJICHHBIMUA TPEOOBAHUSIMHU.

NupuBuayajibHoe 3ajaHie yIeOHBIM TUIAHOM HE TIPETyCMOTPEHO.

4 ®OHJA ONEHOYHBIX CPEJACTB

4.1 Kputepuu ¥ mKaJbl 1JI1 HHTETPUPOBAHHON OLleHKH YPOBHA chopMupo-
BAHHOCTH KOMIIETEHIIUH
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Cocmasaaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

HYJIEBOM YpOBEHb: HEBEPHBIC, HE APTYMEHTUPOBAHHbBIE, C MHOKECTBOM I'pYOBIX OIIH-
OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUN HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

MUHHUMAaJbHBII YPOBEHb: JIaHbl HE MOJIHbIC, HETOUHBIE U HEAPTYMEHTUPOBAHHBIE OTBE-
Thl Ha BOIMPOCHI. JIOMyIIEHO MHOTO IpyObIX OIIMOOK. YPOBEHb 3HAHUM HUXKE MUHU-
MaJIbHBIX TPEOOBAHUM;

MIOPOTOBBIN YPOBEHB: JaHbl HEIOCTATOYHO IIOJIHBIE, TOUYHBIE U apryMEHTHUPOBAaHHBIE
OTBETHI HA BONPOCHL. [[110X0 3HAEeT TEPMUHBI, ONPEACICHNS U TIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILUEHUS], MPUHIMIBL. J[OMyIIEHO MHOTO HETPYOBIX OLIMOOK;

CpEIHUI YPOBEHbB: JaHbl JIOCTATOYHO IMOJIHBIE, TOUHBIE U aPITYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. B 11e7T0M 3HAET TEPMHHBI, ONPECICHUS U MOHATUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHUS, IPUHLIUIIBL. JIOMyIIEHO HECKOJIBKO HErPYOBIX OMINOOK;

MIPOJIBUHYTHIN YPOBEHb: JaHbl NOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHUHBI, ONPENEICHUS U NOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILLIEHMS, TPUHIMIBI. JIOMyIIIEeHO HECKOJIBKO HErpyOBIX OIIMOOK;

BBICOKMI YPOBEHB: JIaHBI IIOJIHbIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAET TEPMUHBI, ONPEIACICHUSI U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHHUS, IPUHIUIIBL. /[ONyIIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnaowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE NMOHMMAHUSA CYyTH METOJMKH PEUICHHS 3a/1a4H,
JOIYIIEHO MHOKECTBO IpyOeHIX OIMOOK / 3a]JaHUsI HE BBITIOJHEHBI BOOOLIE;

MUHUMAJIbHBIN YPOBEHB: c1a00€ MOHUMAHUE CYTH METOJUKU PEILICHUs 3aJaud, JOIy-
nieHbl rpyOble ommOKku. Pemennst He o0ocHOBaHbl. He ymeer ncnosiab3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

MOPOTOBBIA YPOBEHB: JIOCTATOYHOE MOHUMAHUE CYTH METOJIWKH PEUIeHUs 3a/1aud, J10-
nymieHsl omuOKy. Perenust He Bceraa 0OOCHOBaHBI. YMEET MCHOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYI0 JuTeparypy. Cinabo opueHTUpyeTcsl B CleUUaTbHONM HAy4YHOMU JIMTe-
parype;

CPEIHHH YPOBEHB: B LIEJIOM IOHUMAET CYTh METOAMKH PELICHUS 33aJa4H, JOIYIIEHBI
oummOku. Pemienuss He Bcerma OOOCHOBaHBI. YMEET MCIIONb30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYUHYIO JIMTEPATYPY;

IIPOJIBUHYTHIN YPOBEHb: B LIEJIOM MIOHUMAET CYTh METOAMKH PELUEHUS 3a1a4M, TOMyLIe-
Hbl HeTOYHOCTU. CriocoOeH 000CHOBATh peIllICHUs. Y MEET MCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIUTEPaTypy;

BBICOKMH YPOBEHb: TOHUMAET CyTh METOAMKH pelieHus 3aaaun. CrocodeH 000CHOBATh
pelieHusl. YMeeT UCMoNIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CHELUATbHYIO0 HAYYHYIO
JIMTEPATypy, NEPEAOBOM ITPOU3BOJICTBEHHBIN OIIBIT.

Cocmasnsowas KomnemeHyuu — 61a0eHue Ha8bIKaMU
HYJICBOW YPOBEHB: HE JIEMOHCTPUPYET BJIaJCHUE HABBIKAMH BBHITIOJIHEHUS TIpodeccro-
HaJbHBIX 3a7a4. He MOXXeT BBINIOJIHUTD 3aIaHMS;
MHHUMAQJIbHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBIMOJHEHUS IPO-
dbeccnoHanbHBIX 3a/1a4. VICTIBITHIBACT CYIIECTBEHHBIC TPYAHOCTU MPU BBIMOTHEHUU
OTJICJbHBIX 3aJJaHUI;
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MIOPOTOBBIN YPOBEHB: BJIa/I€€T HABBIKAMH BBITIOJHEHHUS MPOPECCHOHANBHBIX 3a/1a4y Ha
IIOPOrOBOM YpOBHE. 3a/IaHMsI BBIIIOJIHAET MEJICHHO U HEKaYECTBEHHO;

CpEIHMIl YPOBEHb: BJa/Ie€T HaBbIKaMU BBINIOJHEHUS MPO(ecCHOHANBHBIX 3a/1ad. 3aja-
HUS BBITOJIHSET HA CPETHEM YPOBHE IO OBICTPOTE U KAUECTBY;

NPOABUHYTHIM ypOBEHB: BJIAJICET YBEPEHHBIMU HaBbIKAMU BBINOJIHEHUs Ipodeccuo-
HaJbHBIX 3a7a4. bpICTPO U KaYECTBEHHO BBINIOIHACT 3aaHMs, MHOTJA JIOIIyCKas He-
3HAYUTEIIbHBIC [IOTPEIIHOCTH;

BBICOKHI YpOBEHB: BIIaJIC€T YBEPEHHBIMH HaBBIKAMHU BBHITIOJHEHHS MPOQECCHOHATb-
HBIX 3a/1a4. BBICTPO M Ka4eCTBEHHO BBITIOJHSET 3aJaHUs, IPU HEOOXOIUMOCTH Jie-
MOHCTPHUPYSI TBOPUYECKUN MTOAXO/I.

Obobwennas oyeHka chopmuposanHocmu KoMnemeHyul
HYJICBOM ypOBEHb: Ha HYJEBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONINE; OJIHA
WU JBE U3 TPEX, OCTANIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
MUHHMAaJIbHBIN YPOBEHb: HA MHHUMAJIBLHOM YPOBHE C(DOPMHUPOBAHBI: BCE COCTABIISIO-
Me; 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 YpPOBEHBb: Ha CPEHEM YpPOBHE C(POPMHPOBAHBI: BCE COCTABJISIOIIUE; OJHA
WU JBE U3 TPEX, OCTaIbHBIC — Ha 00JIee BEHICOKOM YPOBHE;
- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
1IM€; OJIHA WU ABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKHU YPOBEHb: Ha BBICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIIONINE KOMIIE-
TCHIIUM.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIIHOHHOT0 OmJiera
Bonpocsl k 3k3aMeny:

1. OcuoBusbie nonsitust CAIIP. Onpenenenne CAIIP. Buast o6ecnieuenus CAIIP.
2. Knaccudukaruss CAIIP. OcuoBabie uepTsl coBpeMeHHbIX CAIIP anexTponu-

KH.

3. Ilporpammbl [OOKyMEHTanuuu pe3ynbTaToB IpoekThupoBanus. AutoCAD
(AutoDesk).

4. TlporpamMmbl IOKyMEHTallMKd pe3yibTaToB NpoekThpoBanud. Kommac («Ac-
KOH»).

5. TlporpaMMbl MOJEIMPOBAHUSA JIEKTPOHHBIX YCTPOWCTB Ha YPOBHE CTPYKTYp-
HbIX cxeM. SystemVue (Elanix, Agilent Technologies).

6. IIporpamMMbl MOJEIMPOBAHUS 3JIEKTPOHHBIX YCTPOWCTB Ha YPOBHE CTPYKTYp-
HbIX cxeM.ACOLADE (Icucom), Visual System Simulator (AWR, NI).

7. IIporpaMMbl MOIEIMPOBAHMS JJIEKTPOHHBIX YCTPOWCTB HA YPOBHE CTPYKTYp-
HeIx cxeM. Matlab u Simulink (The MathWorks).

8.  IIporpammbl MOJEIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HAa ypOBHE MPHUH-
nunuaabHbeix cxem. PSpice (MicroSim, Cadence).
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9. ITporpaMmbl MOETMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HA YPOBHE MPUHIUIIN-
anbHbIX cxeM.Electronics Workbench (Interactive Image Technologies).

10. ITporpaMmbl MOAEIMPOBAHUS JIEKTPOHHBIX YCTPOMCTB HA YPOBHE INPUHIIU-
nuanbHbIX cxem. MultiSim (National Instruments).

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

Micro-CAP (Spectrum Software).

12. CucTembl CKBO3HOTO IMPOEKTHUPOBAHUS JIEKTPOHHBIX YCTPOUCTB. IIpoayKThI
Cadence.

13. Cucrtembl CKBO3HOTO TPOEKTUPOBAHUS AIEKTPOHHBIX ycTpoiicTB. Orcad
Capture.

14. Cucrembl CKBO3HOTO NPOCKTHUPOBAHHS  DJIEKTPOHHBIX  YCTPOWMCTB.
OrCAD/Allegro PCB Editor.

15. Cucrembl CKBO3HOIO HPOEKTHPOBAaHUSA  JJEKTPOHHBIX  YCTPOMCTB.
PSpice/AMS Simulator.

16. Cucrembl CKBO3HOIO HPOEKTHPOBAaHUS  JJEKTPOHHBIX  YCTPOWCTB.
SPECCTRA.

17. Tlpoxyxtert ALTIUM. P-CAD.

18. IIpoxykTer ALTIUM. Altium Designer.

19. Iponykter ALTIUM. CircuitMaker

20. IMpoxyxter Mentor Graphics. Mentor Board Station.

21. Mpoayxter Mentor Graphics. Mentor PADS PowerPCB.

22. Ipoayxrer Mentor Graphics. Mentor Graphics Expedition.

23. IIporpammsel mOCTOOPAOOTKH MPOEKTOB 3IEKTPOHHBIX YCTPOMCTB U CUCTEM.

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

25. TlporpamMmebl aHanu3a UEIOCTHOCTH CUTHAJIOB U 3JIEKTPOMAarHUTHOW COBMEC-
tumoctu. Compliance (Quantic EMC).

26. IIporpamMmel aHaJIM3a LUETOCTHOCTH CUTHAJIOB U 3JEKTPOMATHUTHOM COBMEC-
tumocTH. SpeedXP Suite (Sigrity).

27. Ilporpammusbie nakeTsl anann3a IMC u nenoctnoctu curianoB. EMCScan.

28. Ilporpammubie makeThl aHaauza OMC W 1[EJIOCTHOCTH  CHUTHa-
noB.BoardSpecialist.

29. IIporpammusie nmakeTsl ananuza IMC u uenoctHoctu curnanoB. WaveProbe.

30. IIporpammusbie nakeTsl aHanuza OMC u nenoctHoctu curdanon. Greenfield
2d.

31. IIporpammsl TermioBoro ananu3a. BETASoft (Dynamic Soft Analysis).

32. IIporpammel TermoBoro ananmu3a. Sauna (Thermal Solutions).

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

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

35. Ilporpammer moaroToBku mpou3BoacTBa. CAMtastic! (Altium).

36. Tlporpammer moarotoBku mpousBoactBa. GERBTOOL (Wise Software
Solutions).

37. llporpammel moarotoku mpousBoactBa. GENESYS (PCB Frontline)
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38. CnenuanuszupoBanubsie CAIIP.

39. CAIIP CBU- u antennsix yctpoiicts. Micro Wave Office (Applied Wave Re-
search) :

40. CAIIP CBY- u antennbix ycrpoiictB. HFSS ANSOFT (Agilent Technology).

41. CAIIP TIUIMC. IpoayxTer Altera.

42. CAIIP IIUTUC. [Tpoaykts! Xilinix.

43. CAIIP BupTyanbHbIX H3MEpUTENbHBIX MpuOopoB. LabVIEW.

44. ITporpamMMsl 17151 TPOSKTUPOBAHUS ITEUATHBIX TIaT. Sprint-Layout.

45. IlporpaMMsl st MPOSKTHPOBaHUS neyaTHbIX miaT. DipTrace.

HpnMep IK3AMCHAIIMOHHOT 0 omJiera:

T'OYBIIO «JJOHELIKU HALIMOHAJILHBI TEXHUYECKHI YHUBEPCUTET»
[TporpamMmMa NOArOTOBKU: MarucTparypa
Hampasnenune noarorosku: 11.04.04 «OnekTpoHHKa U HAHOZJIEKTPOHUKA»
Hanpasnennocts (npoduis): [IpombliieHHas 31eKTpOHUKA
Cemectp: 1
VYuebHasa aucuuiuinHa: CrucTeMbl aBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHUSA B DJICKTPOHHKE

BUJIET Ne 3

=

OcnoBueble norsaTust CAIIP. Onpenenenue CAIIP. Bunbr o6ecnieuenust CAIIP.

2. TIporpamMmbl MOJEIUPOBAHMSI AIEKTPOHHBIX YCTPOWCTB HA YPOBHE MPUHIUITHAIBHBIX CXEM.
MultiSim (National Instruments).

3. TlpakTrueckoe 3aaanue (C UCIOIB30BAHUEM KOMITBIOTEPHON TEXHHUKH, BBIIAET MPero 1aBa-

TEJb).

YTBepkeHO Ha 3aceqaHuu Kapeapsl « ITEKTPOHHAS TEXHUKAY,
nporokon Ne ot . 20 T
3aB. kadenpoii Ky3nenos /I.H. DK3aMeHaTop bopucos A.A.

KPUTEPUU
OLICHUBAHUA IK3aAMEHALMOHHOM padoThI
1o auciuIInHe «CUCTEMbl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS B DJICKTPOHUKE)
JUTst o0y4aromumxcs 1o HanpasieHuro noarotoBku 11.04.04 «DnexkTpoHUKa U HAHODJICK-
Tponukay (HampaBnenHnocTs (mpoduis) - «I IpoMbITIIIeHHAS STIEKTPOHUKAY )

DK3aMeH MPOBOAUTCS MMUCHMEHHO T10 OmieTaMm. buieT conepKuT 2 TeopeTUIeCKuX
BOIPOCA W MpakThuueckoe 3aganue. [Ipu HeoOX0AUMOCTH OTBEUAOIINNA JOHKEH COMPO-
BOJIUTH 3aJjaHUE MOSICHSIONIEH CXEMOU (PUCYHKOM).

Bormnpockl 0XBaThIBalOT TEOPETUUECKYIO YaCTh Kypca, a Takke TpeOyIT JIEMOHCT-
paluy MPaKTUYECKUX HABBIKOB, MOJYUYEHHBIX CTYJACHTOM B X0JI¢ JJA0OpaTOPHBIX padoT.

[IpaBWIbHBIN OTBET HAa BOIPOC OIEHUBACTCS B IMATHAIIATH OAJJIOB, BBHIMOJHEHHUE
MPaKTUYECKOTO 3aJ]aHusl OLIEHUBAETCs B IIECTHAALATh OayIoB. Eciiv OTBET HE MOJIHBIN,
TO OH OLIEHUBAeTCs B MATh OamioB. [Ipu oTCyTCTBUM MpPaBUIBHOTO OTBETA HA MOCTAaB-
JICHHBIN BOMPOC 00yYaromuiics noayyaeT Holb 0aisioB. [lonmyyeHHbie Oaibl 3a OTBETHI
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Ha BOIIPOCHI OMJIETa CYMMHPYIOTCS M C YIETOM Pe3yJbTaTOB TEKYIIETO KOHTPOJISI pabo-
THI CTyJICHTa BBIBOJAUTCS UTOTOBas oreHka mo 100-0aibHOM mIKae.

[Tonyuennas onenka o 100-0amipHOM IIKaje onpeaesseT OlEHKY o Tocyaap-
CTBeHHOM 1IKane u mkane ESTS.

4.3 Kputepum olieHUBAHUSA

OueHuBaHME YPOBHSI OCBOEHHUS CTYACHTOM YYEOHOTO Marepuala JHCLMILIAHBI
«CucTeMbl aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS B AJEKTPOHUKE» MPOU3BOIUTCS B
XOJI€ TEKYLIETO KOHTPOJIA C IIPOMEXKYTOYHOM aTTeCTAlMEN U CEMECTPOBOIO dK3aMEHaA.

Texymmii KOHTPOJIb 3HAHUN CTYA€HTA OYHOM (HOPMBI O0yUEHUS OCYIIECTBIISIET-
Csl IO pe3yJibTaTaMm JabOopaTOpHBIX padoT, CTyAE€HTa 3a04HOU (POpMbI OOy4YEHHS — IO
pe3yNbTaTaM BBINOJHEHUS KOHTPOJIbHON pabOTBhI.

BrinonHenue 1abopaToOpHbIX pabOT ¢ 3aIlIUTON OTYETA, BBIIOJHEHUE KOHTPOJIb-
HOW paboThl, NPEIYCMOTPEHHBIX pabodeil mporpaMmMon TUCUUIUIMHBI, SBISETCS HEOO-
XOJIUMBIM YCIIOBHEM JIOIIyCKa CTYJIEHTA K DK3aMEHY.

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

Tabnuna 1 — Pacnpenenenne 6aJ71I0B TEKYIIETO0 KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIMUECTBO [Ipumeuanue
0amioB
J11g cTy1eHTOB 04HOM ()OpMBI 00YUEHHUSI
Otuér no naboparop- S-7 3a/laHue BBINOJIHEHO MPAaBUIBHO, PELICHUS
HOM pabore 000CHOBaHbI, IPUBEJCH aHAIN3 MTOJYYEHHOTO
pe3ynbpTara
1-4 3a/laHuE BBINOJIHEHO B 1IEJIOM NIPaBUIIBHO,

pemicHud HC BCCra O6OCHOBaHI>I, BO3HHKIIN
TPYAHOCTU B 00BSICHEHUH IMMOJIYYCHHBIX pC-

3yJlbTAaTOB
MakcumanbHO BO3- 54
MO>KHOE
Jl51g ctyneHToB 3a04HON (hOpMBI 00yUEHUS
Brinosnenue KoH- 31-54 [Ipu BBINMOSHEHUY 3a1aHUS TPUHSTHI Mpa-
TPOJIBHOU PabOTHI BWJIbHBIC TPOECKTHBIE PEIICHUS, U3JI0KEHHE

MaTepuala apryMeHTUPOBAaHHOE, MTOCTIeI0Ba-
TeJbHOE, paboTa odopmiieHa 0e3 3aMeyaHmi
0-30 3a/1aHue BBITOJIHEHO B IIEJIOM MPaBUIIBHO, HO
IIPOEKTHBIE peIlIeHNs He Bceraa 000CHOBaHHI,
UMEIOTCS 3aMeYaHusl 10 0(hOPMIICHHIO.

MaxkcumanbHO BO3- 54
MO>KHOE

IIpomexyTouHasi aTTecTalUsl BHICTABIACTCS IO pe3yjbTaTaM TEKYIIEro KOH-
TPOJIsi OCBOEHUS AUCIMIUIMHBI 32 IEPBYIO MIOJIOBUHY CEMECTpA.

dopMa MpoBeACHUS CeMeCTPOBOr0 3K3aMeHa — MUCbMEHHAs. DK3aMeHallUOH-
HBIN OuIleT BKIIOYaeT B ce0st 3 TeopeTuyeckux Borpoca. [lpu oneHnBanuu CTyJieHTa Ha
HK3aMeHe MPenoaBaTeb PyKOBOJCTBYETCS KPUTEPUSMU, TPUBEACHHBIMU B TaOIUIIE 2.
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MaxkcruManabHOE KOJIMYeCTBO OANIOB 32 OTBET Ha BOMPOC 3K3aMEHAIMOHHOTO Ou-
JieTa 3aCYUTHIBACTCS CTYACHTY B Cy4yae, €CIM OTBET MOATBEPIKIACT BIAJCHUE CTY ICH-
TOM 3HAHHUSMH B TIOTHOM 00BeMe Yy4eOHOU MpOrpaMMbl, MaTepHUall U3JI0KEH B JIOTHY -
CKOM IMMOCIIeIOBATEILHOCTH C BBIICJICHHEM TJIABHOTO, COJCPIKUT TOUHBIE (OPMYITUPOB-
KU, CONPOBOXKIACTCS WILTIOCTPUPYIOMIMMH CXeMaMH U PUCYHKamH (TIpu HEOOXO0IUMO-
CTH).

B cnyuae, ecnii 0TBET Ha BOIIPOC HE B MOJIHOM Mepe OTBEYAET MPUBEACHHBIM Tpe-
OOBaHMSM, CTYJCHTY 3aCUMTHIBACTCS MEHBINIEEC KOIUYeCTBO OamwtoB. IIpu oTcyrcTBUUM
IIPAaBHJILHOTO OTBETA Ha MOCTABJICHHBIN BOIIPOC CTYAEHT noxyvaet 0 0asios.

Tabnuna 2 — Pacnipenenenue 0amioB 0 CEMECTPOBOMY PK3aAMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MOJKHOE KOJIMYECTBO OAJIOB
OTBeT Ha BOMNPOCHI JK3aMEHa- Bonpoc 1 15
IIUOHHOTO OmyeTa BOTpoc 2 15
MPAKTUYECKOE 3aJJaHKe 16
HUTOI'O: 46

HToroBasi oueHka orpeessercs MmyTeM CyMMHUPOBAHUS KOJIUYECTBa OAIOB I10
pe3yJibTaTaM TEKYIero KOHTPOJIS U KOJIMYeCcTBa OaioB MO pe3yJibTaTaM CeMECTPOBOTO
sK3aMeHa. MaKkCHMAJIBbHO BO3MO:KHOE KoJinuecTBo 0as110B — 100.

[Tonyuennas orenka o 100-0a/muibHOM IMIKaje OMpeaeisieT OIEHKY IO rocyaap-
crBeHHOM 1mkae u mkaie ECTS:

Cymma GasioB Orenka Or1enka
no 100-6anpHOI mIKane no mkane ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OTimaHO
80-89 B x
75-79 C OPOTIO
70-74 D v
60-69 E JIOBJIETBOPUTEILHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIHHO

* — ¢ 00s3aTENIHbHBIM IMOBTOPHBIM U3YUCHUEM OVCHHUILIIUHBI.

4.4 Tlpumep TeKylIero onpoca Ha JeKIuAX U J1a0opaTopHbIX padoTax

Ha npumepe temsl «lIporpammsl MoeMpoBaHus 3JIEKTPOHHBIX YCTPOMCTB Ha
YPOBHE MPUHIIUTTHAIBHBIX CXEM):

1. Kakoe ocHOBHOE TpeIHa3HauYeHUE U BO3MOXKHOCTH MPOTPAMMHOTO o0ecreye-
aus MultiSim (National Instruments)?

2. Oxapaktepu3yiiTe monb3oBarenbekuil uaTepdeiic [10 MultiSim (National In-
struments).

3. Kako#t Habop wmHCTpyMeHTanbHBIX cpenctB mmeeT IO MultiSim (National
Instruments)?

4. Oxapakrepusyite 6azoBbiii pynkaronan MultiSim (National Instruments).
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5. Kakme ocHoBHble (yHKIIMM U Oubmuoreku makera MultiSim (National
Instruments)?

6. OxapakTepu3syiite noyib3oBatenbckuii naTepdeiic 110 Micro-CAP (Spectrum
Software).

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

8. Kakoii Ha®op HMHCTpyMEHTAJIBbHBIX cpeactB umeer Micro-CAP (Spectrum
Software)?

9. Oxapaxrepu3yiite 6a30BbIi GpyHkimonan Micro-CAP (Spectrum Software).

10. Kakue ocHoBHble (yHKIMH U OubOIHoTekn makera Micro-CAP (Spectrum
Software)?

OTBeTHI Ha BOIMPOCHI BXOJHOTO KOHTPOJISI YUUTHIBAIOTCS MPETNOJaBATEIEM B Pe-
3yJbTaTax TeKyIIero KOHTPOJIs pabOThI CTYACHTA.

4.5 KypcoBoe npoeKTHPOBaHHe
[Ipu oneHuBaHMM PE3YJHTATOB KYypPCOBOTO MPOEKTUPOBAHUS PYKOBOJICTBYIOTCS

CiacayromuM pacipCaciICHUCM MAKCHUMAJIbHO BO3MOZKHOI'O KOJIMYCCTBA 0aJI0B 10 OC-
HOBHBIM pa3ciiaM IIPOCKTA:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
n/n KOJINYECTBO OaJIIOB
1 | Pa3paboTka TEXHHYECKOTO 3aaHus 10
2 | MogenupoBaHMe U IPOEKTUPOBAHHUE YCTPOICTBA: 70
—  pa3paboTKa CXEeMbI 3JIEKTPOHHOTO YCTPOHCTBA (o 10 GanoB st Kaka0ro
— IapameTpuyecKasl ONTUMHU3ALHs YCTPOUCTBA BOTIPOCa pasiena)

— OCTaBJICHHC CHGHI/I(i)I/IKaIII/II/I SJICKTPOIJICMCHTOB

— MPOCKTUPOBAHUC MeYaTHOM MaTkl

— 000CHOBaHHE U BLI60p HCTOYHUKA IINTaHUA

— MPOCKTUPOBAHHUEC CUCTCMbI OXJIAKACHUSA 3JICMCHTOB
— NPOCKTUPOBAHHUEC KOHCTPYKIHWH U KOPITyCa U3JACIINA

3 | [IpoBepouHble MOAENN U pACUEThI 10
4 | OdopmieHrne TEXHUYECKON TOKyMEHTaIlUU 10
UTOI'O 100

OuenuBaHue paszesna IpOU3BOJAUTCA UCXOS U3 CIETYIOUIETO:

— TpaBUJIbHOE U 0OOCHOBAHHOE (APTYMEHTHPOBAHHOE) MPOEKTHOE pEUIEHUE C HC-
nosibzoBanueM CAIIP, coBpemennoro o6opynoanus u 10, rpamoTHOE TIpUMEHEHUE
METOJIMKHU aHAIN3a — MAKCUMAJILHO BO3MOXKHOE KOJTMYECTBO OAJJIOB;

— TPaBUJILHOE MPOCKTHOE PEIICHHUE ¢ 3aMEUaHUSIMH 110 0O0OCHOBAHUIO (M3JI0KEHUE
MaTepuajia He BCerja JIOTMYHOE), uMeroTcs 3amedyanus 1o Beioopy CAIIP, mpuBeneH-
HOMY aHaJIM3y W UCTOJB30BAHUIO €Tr0 pe3ysbTaToB — OT 1/3 1o 2/3 oT MakcUMalibHO
BO3MOYKHOTO KOJIMUECTBA 0aJlIOB;

— HEBEpPHOE MPOEKTHOE PEIICHHE, HEYMEHHE BBINIOJIHUTh aHAIM3 IS MPUHATHS
pEIIeHMs, TOTyYeHN HEOOXOAMMBIX PE3yJIbTATOB — HOJIb OAJIIOB.

B pesynpTaTe cymmupoBaHUs HAaOpaHHBIX IO pasjaeiiaM 0auioB PYyKOBOJHTEIb
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KypPCOBOT'O IIPOEKTUPOBAHUS ONPEIEISAET MPEABAPUTEIBbHYI0 UTOTOBYIO OLEHKY, KOTO-
past MOXET ObITh CHIKEHA 10 PEe3yJIbTaTaM 3alIUThl 00Y4YaIoIUMCs KypCOBOTO MPOEKTA
nepea KOMUCCHEN U3 unciia mpernojapareneii kadeapsl.

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHasi JMTepatypa

1. Konorpusos, B. A. OCHOBBI aBTOMaTU3UPOBAHHOTO MTPOECKTUPOBAHUS PATNO-
AJIEKTPOHHBIX YCTpOorCcTB. YacTth 1 : yuebHOe mocodme / B. A. KomorpuBoB. — Tomck :
ToMCKUI TOCYapCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABICHUS U PATHOAIICKTPOHUKH,
2012. — 120 c. http://www.iprbookshop.ru/13955.html — Pexxum mocTyma: s aBTo-
PHU3HP. MTOJIB30BATENEH

2. Konorpusos, B. A. OCHOBBI aBTOMaTH3HUPOBAHHOTO MTPOCKTUPOBAHKS PATHO-
ANEKTPOHHBIX YCTpOCTB. YacTh 2 : yuebHoe ocodue / B. A. KonorpuoB. — ToMcK :
TomCKMI TOCYapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABIICHHS U PATHOAIIEKTPOHUKH,
2012. — 132 c. http://www.iprbookshop.ru/13956.html — Pexxum mocTyma: ajs aBTo-
PpHU3Hp. TIOJIb30BATENECH

II JonoiHuTeIbHAS JMTEpaTypa

3. Tpyxun, M. I1. OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS U MOJICITUPOBAHHS
PaZMOA3JIEKTPOHHBIX CPEACTB : JabopaTopHsblil nmpakTukym / M. I1. Tpyxun. — Ekare-
puHOYpT : Ypanbckuil penepanbubiii yausepcuret, 9bC ACB, 2015. — 136 ¢. —
ISBN 978-5-7996-1556-7. — TekcT : AIeKTpOHHBIHN // DNEeKTPOHHO-O0MOIMOTEeYHAas CUC-
tema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/66563.html — Pexum
JOCTYyIA: JUIsl aBTOPU3HP. NOJIb30BATENIEH

4. I'myxos, A. B. [IpoextupoBanue 3JIeKTPOHHBIX YCTPONUCTB B CXEMOTEXHUY €-
ckoM penaktope PSpice Schematics : yaebnoe nmocooue / A. B. I'myxos, B. B. [llyouH,
JI. T. Porynuna. — HoBocubupck : CuOupckuii rocyJapcTBEHHBIN YHUBEPCUTET TeJie-
KOMMYHHKaIui u napopmatuku, 2016. — 77 ¢. — ISBN 2227-8397. — Tekcr : amek-
TPOHHBIN // DnekTpoHHO-0ubnoTeynast cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/69534.html — Pexxum mgocTyma: 1ist aBTOpHU3HP. T0JIb30Ba-
Tenen

6 YAEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

Y4eOHO-MeTOAMYECKUE U31aHUsA, paspadoTannbie B lonHTY:

5. Meroanueckue yka3aHusl K BBITIOJHEHUIO JJA0OPATOPHBIX padOT MO JUCIUIIIMHE
«CATIP B sneKTpOHUKE» [DNEKTPOHHBIN pecypc]: (st 00ydaronuxcst no crnenuaibHo-
ctu 11.04.04 «3nekTpoHHKA U HAHOAJIEKTPOHUKAy creruaiu3anuu «lIpombliinieHHas
AIIEKTPOHHUKAY OUYHOU M 3a0uHOM (opmbl oOyuenus) / TOYBIIO "JOHHTVY", Kadenpa
«9nexrponnas Texankay - Jlonenk: 'OYBIIO "JIOHHTVY", 2020. - 1 ¢aitn. - Cucrtem.
TpeboBanus: Acrobat Reader. (locTyn uepe3 MTu4HbIN KaOMHET CTYIEHTA)


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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6. Meroanueckue yKa3zaHUS K KypCOBOMY IPOEKTUPOBAHUIO 0 JHUCIMILIAHE
«CAIIP B anekTpoHUKE» [DNEKTPOHHBIN pecypc]: (uist 00ydaromuxcs no CrenraibHO-
cti 11.04.04 «OnekTpoHHKA U HAHOAJIEKTPOHUKAY crenuanu3zanuu «lIpombiineHHas
AIIEKTPOHUKA» OYHOU U 3a0uHOM (hopmbl 00yuenus) / TOYBIIO "IOHHTY", Kadenpa
«QnextponHas Texuukay - oneuk: TOYBIIO "JOHHTVY", 2020. - 1 ¢aitn. - Cuctem.
TpeboBanus: Acrobat Reader. (JlocTyn yepe3 TudHBIN KaOWHET CTYCHTA)

7. Meronuueckue yka3aHus K caMOCTOsTeNbHOU padore no aucuuriuie « CAITP
B OJIEKTPOHUKE» [DIEKTPOHHBIA pecypc]: (I 0oO0ydaromuxcsi IO CIeIHaTbHOCTH
11.04.02 «MHPOKOMMYHHUKAITMOHHBIC TEXHOJIOTHH U CHCTEMBI CBSI3W» CICIHATH3AIIUN
«H(pOKOMMYHHKAITMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSI3U» U crienmanbHocT 11.04.04
«DNEKTPOHHUKA ¥ HAHOAJIEKTPOHUKAY crienuanu3amnui «[IpoMbIieHHas 3JIeKTPOHUKA
o4HOI U 3a04yHOU GopMm o00yuenus1) / TOYBIIO "JOHHTY", kadbenpa «nexTpoHHas
texHukay - Jlonenk: FOYBIIO "JOHHTY", 2020. - 1 ¢aiin. - CucteM. TpeboBaHuUS:
Acrobat Reader. (JlocTymn uepe3 TH4HbIN KaOMHET CTY/ICHTA)

8. Meroauueckue yka3aHusi K BBITIOJIHEHUIO WHIUBUYAILHOTO 3aJaHus MO JUC-
numiiae «CAIIP B anekTpoHMKe» [DIEKTPOHHBIM pecypc]: (s o0ydaroIuxcs IIo
cnermanbHocTu 11.04.04 «DnekTpoHUKa M HAHORJIEKTPOHUKA» crenuanu3zanuu «lIpo-
MBIIIJICHHAs SJIEKTPOHUKA» 3a04HOM dopMmbl oOyuenus) / TOYBIIO "JOHHTY", Ka-
benpa «OnextponHas texuuka» - Jouenk: TOYBIIO "JOHHTY", 2020. - 1 ¢aiin. -
Cucrtem. TpeboBanusi: Acrobat Reader. (JocTym yepe3 IMUHbIN KAOMHET CTY/IEHTA)

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library .
9BC IPR SMART - http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JleknHOHHBIE 3AHATHSA:

Jlexumonnas ayauropus Ne 8.807, yueOHbIN KOpITyC 8, JUIsl TPOBEACHUS 3aHITHIMA
JICKIIMOHHOTO THIIA, TPYIITIOBBIX U HHIUBUAYATHHBIX KOHCYJITAINH, TEKYIIETO KOHTPO-
7S ¥ IPOMEXKYTOUHOM arrectanmu. Crenuanu3upoBaHHas MeOelb: I0CKa ayauTOpHasl,
napThl, JEMOHCTpPAIMOHHBIE CTEHABI. MynbTUMennii-Hoe 000pyAOBaHUE: CTalMOHAP-
HBbII KoMIbIOTEp Ha 0asze Penttium4-2.8 — 1 mit., MmyasTUMeauiHBIN TpoekTop Epson,
skpaH. Konaurmmonep «Hualing» — 2 mT. CuctemHoe oOecrieueHue: omnepanydoHHas
cuctrema  Windows XP  Professional x86/64  (akagemMuyeckas  JIUILCH3US
DreamSparkPremium); OpenOffice 2.0.3 (oOmectBennas aunenszus MPL 2.0); Google
Slides (6ecmuiatnas Bepecust); Mozilla Firefox (oOmectBennas nmuuensust MPL 2.0).

7.2 JlabopaTopHble 3aHATHUS:

Komnsrorepubiii kitacc Ne§.812, yueOHblil Kopiiyc 8, I NPOBEACHUS 3aHATUN
JEKIUOHHOTO M JIa0OPaTOPHOIO THUIIA, BBIMOJHEHUE KYPCOBBIX PabOT (C BO3MOXKHO-
CTBIO MOJAKIIOYEHUs K ceTu «/HTepHEeT»), rPyNIoBbIX U UHAUBUYATbHBIX KOHCYJIb-
TalMi, TEKYIIEro KOHTPOJS M NPOMEKYTOUHOW arrectanuu. Crenuain3upoBaHHas
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MeOenb: J0CKa ayJIuTOpHAs, CTOJbI, CTYJbs, IEMOHCTPAIMOHHBIE CTeHABL. O00pym0-
BaHMe: KomnbioTepbl Pentium4-2.6 — 9 mr.; Celeron-2,6, npuntep Canon — lmir. Cuc-
TeMHOe obecrneuenue: omepanunoHHas cuctemMa Windows XP Professional x86/64
(akamemuueckas juneHsust DreamSparkPremium); OpenOffice 2.0.3 (oOmecTBeHHas
muuensuss MPL 2.0); Google Slides (6ecrnatnast Bepeus); Mozilla Firefox (o6miect-
BeHHas ureH3us MPL 2.0); GNU Octave-6.1.0 (o6miecTBeHHas JTUIEH3MSA ).

7.3 KypcoBoe npoekTupoBaHue:

Komnbrorepubiii kitace Ne§.812, yueOHblil Kopiiyc 8, M NPOBEACHUS 3aHATUN
JIEKITMOHHOTO M J1a0OpaTOPHOTO THUIA, BHITIOJHEHUE KYPCOBBIX palbOT (C BO3MOXKHO-
CTBIO TIOAKITIOUEHUS K ceTu «VHTepHeT»), TPYIIOBBIX W WHIUBHIYATbHBIX KOHCYIIb-
TalMi, TEKYIIETO KOHTPOJSA W MPOMEKYTOYHOM arrectauuu. Crenuaau3upoBaHHAs
MeOenb: JOoCKa ayAuTOpHas, CTONbI, CTYNbs, JEMOHCTpAllMOHHBIe CTeHabl. O6opymo-
BaHue: KoMnbeloTepsl Pentium4-2.6 — 9 mir.; Celeron-2,6, npunrep Canon — lmr. Cuc-
TeMHOe obecrieueHne: omepannoHHas cucteMa Windows XP Professional x86/64
(akamemuueckas juneH3usi DreamSparkPremium); OpenOffice 2.0.3 (o6mecTBenHas
munen3ust MPL 2.0); Google Slides (OecrmatHast Bepcus); Mozilla Firefox (o6miect-
BenHas auneHsus MPL 2.0); GNU Octave-6.1.0 (oOmiecTBeHHAas JIUIICH3US ).

7.4 CamocTosiTeIbHAsA padoTa:

[ToMerieHust AJisi CaMOCTOSITEILHOM pabOThl C BO3MOKHOCTBIO MOJKIIOUCHHS K
cetn «UHTepHET» W obOecrmeuyeHneM JAOCTyNa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeIbHYIO CPEely OpraHu3alluu: YUTAIbHBIC 3alibl, yueOHbIe Kopmyca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXXHOCTBIO TTOJKIIOUECHUSI K CETU
«AnTepuer» u  obOecmeyeHWEeM JOCTyNMa B  JJIEKTPOHHYIO  HH(POPMAIIMOHHO-
obpazoBatenbHyto cpeny (QUOC JNOHHTY) u 31ekTpOoHHO-OUOINOTEYHYIO CUCTEMY
(BBC TPRbooks), a Takke BO3MOXHOCTBHIO MHAMBUIYATbHOTO HEOTPAHMYEHHOTO JI0C-
tyna o0ydarommxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHanIbHBIX MOOUIBHBIX
ycTpoicTB. CucteMHoe obecrieueHue: omneparronHnas cucrema Microsoft Windows 7
(axagemuyeckas muneHsus, OpenOffice 2.0.3 (oOmiectBennas munensuss MPL 2.0),
Mozilla Firefox (o6mectBennas nmneHsuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0mectBennas aunensust GNU).



