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Pabouas mporpamma gucuumiiiHbl «CUCTEMbl aBTOMAaTHU3UPOBAHHOTO MPOEKTH-
pOBaHUS B DJIGKTPOHUKE» COCTaBIe€HA B COOTBETCTBUHU C YUEOHBIMHU IJIaHAMU IO Ha-
npasiennto moAarotoBku 11.04.02 «MHbOKOMMYHUKAIIMOHHBIE TEXHOJOTUM U CUCTEMBbI
CBsI3W» (HarnpaBlieHHOCTh «VIHPOKOMMYHHMKAITMOHHBIE TEXHOJOTHU U CUCTEMbI CBSA3M)
s 2023 roga npuéma 1o OYHOM M 3a0UHOU (popMaM 0OyHEHMUS.

CocTaBuTelib:

TOIEHT Kad. « NeKTpOHHAsA TEXHUKa», K.T.H., IOLEHT ~7~_ Bopucos A.A.
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TPOHHAsl TEXHUKA.
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3aBenyrowui kapeapoit 77 Kysuenos /I.H.
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TEJIEKOMMYHUKaLW.
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3aBenyronuit kapeapoit Typynanos B.B.
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1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA INCIIUITJINHBI

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

[enbto npenoaaBaHys TUCUUILUIMHEI SBISIETCS TPUOOPETEHHNE CTYI€HTaMU Teope-
TUYECKUX 3HAHUW U MPAKTHUYECKUX HABBIKOB B 00JIACTH aBTOMAaTU3UPOBAHHOIO IPOEK-
TUPOBAHUS 3JEKTPOHHBIX YCTPOWCTB, OOECIEUMBAIOIIMX KAaYE€CTBEHHYIO IOJATOTOBKY
MarucTpoB No HampasjieHuio moarotoBku 11.04.02 «MHpokoMMyHHUKAITMOHHBIE TEXHO-
JIOTHUH U CUCTEMBI CBSI3W» (HampaBiaeHHOCTh «HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U
CUCTEMBI CBSI3W»).

B pesynbrare 0CBOCHUS IUCHMUILUIMHBI CTYAEHT JOJDKEH
3HATh:

— cocraB cpenctB obecneueHusi CAIIP;

—  XapakTepUCTUKU U (QYHKIMOHaJIbHbIE BO3MOKHOCTH CAIIP;

—  METOJBlI KOHCTPYKTOPCKOIO MpOoeKTUpoBanus ¢ nomouisro CAIIP;

—  METO/bl ONTUMHU3ALUN TPOCKTUPYEMBIX 3JIEKTPOHHBIX YCTPOMCTB;

—  METOJBI aHaJIM3a KayeCTBa NPOECKTUPYEMBIX JIEKTPOHHBIX YCTPOMCTB;

—  (opMynupoBaTh LIETb PEIICHUS MPOEKTHOM 3aJauyM, OCYLIECTBIISTH BBIOOP
METO/a €€ pELICHUS;
—  ONTHUMHU3UPOBATh MPUHUUIHUAIBHBIE SJIEKTPUUYECKUE CXEMBI AIIEKTPOHHBIX
YCTPOWCTB;
— CO3JaBaTh IO INPUHUMUIIMAJIBHBIM CXEMaM I€4aTHbIC IUIAThl AJIEKTPOHHBIX
YCTPOMCTB;
— mnoJab3oBaThed cnpaBouHukamu U 'OCTamu;
—  0pOopMJIATh KOHCTPYKTOPCKYIO M TEXHUYECKYIO TOKYMEHTALHUIO;
BIIAJETh:
—  METOJaMU U CPEACTBAMU CO3JaHUS U ONTUMHU3AIMHU TPUHIIUITHATIBHBIX JJICK-
Tpuueckux cxem B cpeae CAIIP;
—  METOJaMH KOHCTPYKTOPCKOIO IMpoeKTUpoBaHus ¢ nomouisro CAIIP;
—  CpeACTBAMHU CO3JaHUsl TMEYaTHBIX IUIAT 3JEKTPOHHBIX YCTPOMCTB B cpeje
CAIIP,
—  METOJaMU aHajlKu3a KayecTBa MPOCKTUPYEMBIX JIEKTPOHHBIX YCTPOMCTB.
[lepeuncnennple pe3ynabTaThl OOyUEHUs SBISIOTCA OCHOBOM Ui (POPMUPOBAHUS
CJIEAYIOIIMUX KOMIIETCHIINM:
— CHOCOOEH ynpaBJIATh MPOEKTOM Ha BCEX 3Tallax ero >ku3HeHHoro nukia (YK-
2);
— cnocobeH pa3pabaThiBaTh U MPUMEHATH CHELUUATU3UPOBAHHOE MPOTPAMMHO-
MaTeMaTuyeckoe oOecreueHre Uil MPOBEACHUSI UCCIEI0BAHUM U PEIIEHUH MPOEKTHO-
KOHCTPYKTOPCKHX M HayYHO-HCCaenoBaTeabckux 3aaay (OITK-4).
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ITPOI'PAMME

HBIX OTHOILIEHUH, broka 1 «uciuminasl (Moayu)» yueOHOTo IUIaHa.

3.1 Pacnipeesienne y4eOHBIX YaCOB M0 TeMaM JUCHUILINHBI U BUIAM 3aHATHI

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM

JuciuminHa OTHOCUTCA K 4acTH, (GOpMHpPYEMOM ydacTHHKaMU 00pa3oBaTelb-

basupyercs Ha 3HaHUSX, YMEHUSAX U HABBIKAX, KOTOpPBIE CTYACHT MpuoOpen mpu
OCBOCHUU MPEIIECTBYIONNX AUCIUIUIMH B COOTBETCTBUU C YU€OHBIM MO HANIPABICHUIO
noarotroBku 11.04.02 «MHPOKOMMYHHKAITMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3M» (Ha-
npaBIeHHOCTH «H(POKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3N).

No
TEMBI

HaunmenoBanue TemMbl
(comepakaTenbHbIX MOJyJIEH )

KosuuecTBo yacos
(ounast / 3a049Has popma)

Bcero

B ToMm uncne

Jlexuun

JlabGop.

IIpaxr.

CP

OcHoBuble nousaTust CAIIP. Onpe-
nenenne CAITP. Bunpr oGecrnieye-
Hus CAIIP.

9/8,5

2/0,25

2/0,25

0/0

5/8

Knaccugukanus CAITP. OcHos-
Hble yepThl coBpeMeHHbIX CAIIP B
NIEKTPOHHUKE.

9/8,5

2/0,25

2/0,25

0/0

5/8

[TporpamMMbI TOKYMEHTAIIUU pe-
3yJlbTaTOB MPOEKTUPOBAHHUS.
AutoCAD (AutoDesk). Kommac
(«Ackony).

9/8

2/0,5

2/0,5

0/0

517

[IporpamMmbl MOIETUPOBAHUS DIICK-
TPOHHBIX YCTPOMCTB Ha YPOBHE
CTPYKTYpPHBIX cxeM. SystemVue
(Elanix, Agilent Technologies).
ACOLADE (lcucom). Visual Sys-
tem Simulator (AWR, NI).

8/8

2/0,5

2/0,5

0/0

4[7

[TporpamMMbI MOIETTHPOBAHUS DIICK-
TPOHHBIX YCTPONCTB Ha yPOBHE
CTPYKTYpHBIX cxeM. Matlab u
Simulink (The MathWorks).

8/8

2/0,5

2/0,5

0/0

4[7

[Iporpammbl MOIETMPOBAHUS HIICK-
TPOHHBIX YCTPOMCTB Ha YPOBHE
NPUHIMITHATBHBIX cxeM. PSpice
(MicroSim, Cadence). Electronics
Workbench (Interactive Image
Technologies).

8/8

2/0,5

2/0,5

0/0

4[7

[TporpaMMbI MOJCTUPOBAHHS JJICK-
TPOHHBIX YCTPONUCTB HA YPOBHE
MPUHITATTHATBHBIX cxeM. MultiSim
(National Instruments). Micro-CAP

8/8

2/0,5

2/0,5

0/0

4[7




Ne
TCMBI

HanmenoBanne TeMbl
(coneprkaTenbHbIX MOTYJICH )

KonnuectBo yacoB
(ounast / 3a04yHas popma)

Bcero

B ToMm uucne

Jlexnnu

Jlabop.

IIpaxr.

CP

(Spectrum Software).

Cucrembl CKBO3HOTO ITPOEKTHPO-
BaHUs JIEKTPOHHBIX YCTPOMCTB.
[Mponykter Cadence. Orcad Cap-
ture. OrCAD/Allegro PCB Editor.
PSpice/AMS Simulator.
SPECCTRA.

8/8

2/0,5

2/0,5

0/0

4[7

[Ipoxyxtet ALTIUM. P-CAD.
Altium Designer. CircuitMaker.

8/8

2/0,5

2/0,5

0/0

417

10

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

8/8

2/0,5

2/0,5

0/0

4[7

11

[Iporpammel aHanM3a HEIOCTHOCTH
CUTHAJIOB U AJIEKTPOMAarHuTHOMH CO-
Bmectumoctu. Omega Plus. Com-
pliance (Quantic EMC). SpeedXP
Suite (Sigrity).

8/8

2/0,5

2/0,5

0/0

4[7

12

HpOFpaMMH TCIIJIOBOI'O aHaJIu3a.
BETASoft (Dynamic Soft Analy-
sis). Sauna (Thermal Solutions).
ACOHUKA-T (KT'TY).

8/8

2/0,5

2/0,5

0/0

4[7

13

[IporpamMmbl NOATOTOBKH IIPOU3-
BoacrBa. CAM350 (Downstream
Technologies). CAMtastic
(Altium). ERBTOOL (Wise Soft-
ware Solutions). GENESYS (PCB
Frontline).

8/8

2/0,5

2/0,5

0/0

4[7

14

CAIIP CBY- 1 aHTEHHBIX yCT-
poiicts. Micro Wave Office (Ap-
plied Wave Research). HFSS
ANSOFT (Agilent Technology).

8/8

2/0,5

2/0,5

0/0

4[7

15

CAIIP IUIUC. IpoaykTs! Altera.
ITpoxykTh! Xilinix.

8/8

2/0,5

2/0,5

0/0

4[7

16

CAIIP BupTyanbHBIX U3MEPUTETb-
HBIX IpuOopoB. LabVIEW.

8/8

2/0,5

2/0,5

0/0

4[7

17

[IporpamMmMHoe obecrieueHue ams
MPOCKTUPOBAHUS MMEYATHBIX IJIAT.
Sprint-Layout. DipTrace.

9/9

2/0,5

2/0,5

0/0

5/8

KonTakTHas paboTta (IO0NOTHUTEIbHAS)

4/6

KypcoBas pabota

0/0

0/0

HWroro no Bugam 3austuii

140/138

34/8

34/8

0/0

72/122

KonTposnb

36/36

UTOro

180/180
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(I)opanOBaHne KOMIIETEeHIIUH B pe3yabTare 0CBOCHUA TEM JUCHHUIIJINHDI

Komnerenmu TeMbl TUCIUTIINHBI, HAlleJCHHBIC Ha (POPMUPOBaHUE
KOMIIETEHIIA U
YK-2 Temsr 1-17
OIlK-4 Temsr 3-17
3.2 Jlekuuun

Tema 1. OcunoBubie nonstuss CAIIP. Onpenenenne CAIIP. Buapl obGecrieueHus
CAIIP.

CoxaepxaHue TEMBI 1:

Copnepxanue W 3aJlaud Kypca, €ro 3Hau€HHE, CBSI3b C JPYTMMH JUCHUIUIMHAMMU.
Omnpenenenne CAIIP. OcHOBHBIE BUIBI THIOBBIX ONepaluid 00paboTKH MH(GOPMALIHH.
Buasl obecnieuennss CAIIP. MaTemarndeckoe, TUMHIBUCTUUECKOE, TPOTPaMMHOE, HH-
dbopmalnmoHHOE, TEXHUYECKoe U MeToinueckoe odecrneuenue CAIIP.

Jlutepatypa k Teme 1: [1, 2].

Tema 2. Knaccuduxarus CAIIP. OcnoBubie uepthl coBpeMeHHBIX CAIIP B amek-
TPOHHUKE.

ConeprkaHue TEMBI 2:

Knaccuduxanus CAIIP mo orpacneBomy HazHauenuro. Knaccudukanus CAIIP
M0 IIeJIEBOMY Ha3HayeHUI0. OCHOBHBIE YEPThl COBPEMEHHBIX CHUCTEM aBTOMATH3UPO-
BAHHOTO MPOEKTUPOBAHUS U UX MPUHIIUITHAIBHBIC OTIUYHS OT «I1033Ja49HBIX» METOIOB
aBTOMATH3aIINH.

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

Tema 3. IIporpaMmsl JOKyYMEHTAIlUU PE3YIbTATOB MpOEKTHUpOoBaHUA. AutoCAD
(AutoDesk). Kommac («Ackon»).

ConepxaHue TeMBbI 3:

[TporpaMMbl TOKYMEHTAIIMU PE3yJbTaTOB MPOCKTHUpoBaHUs. OCHOBHOE IMpeaHa-
3HAYEHHE M BO3MOXKHOCTH mporpammuoro obdecrneuenuss AUtOCAD (AutoDesk). Ioss-
30BaTeNbCKUI UHTEpdeiic mporpammbl. basoseiit Gpyukimonan AUtOCAD (AutoDesk) u
HaOop MHCTpyMeHTanbHbIX cpeacTB maHHod CAIIP. OcHoBHBIE (pyHKIIMN ¥ OUOIHOTE-
ku naketa AUtOCAD (AutoDesk). OcHoBHOe mpeaHa3HaYeHHE W BO3MOYKHOCTH IPO-
rpammHoro obecrneuenus Kommac («Ackon»). Ilomp3oBarenbckuit mHTEpdEc mpo-
rpammbl. bazoBeiii ¢ynkimonan Kommnac («AckoH») u HaOOp HHCTPYMEHTATbHBIX
cpenctB aanHoud CAIIP. OcHoBHble (yHkunu u Oubmmuoreku nakera Kommac («Ac-
KOH»).

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

Tema 4. IlporpamMmbl MOAECIMPOBAHMS IJIEKTPOHHBIX YCTPOHCTB HA YpPOBHE
cTpykTypHbIX cxem. SystemVue (Elanix, Agilent Technologies). ACOLADE (lcucom).
Visual System Simulator (AWR, NI).



ConeprxaHue TeMbI 4:

[TporpaMMbI MOAECTUPOBAHUS AIEKTPOHHBIX YCTPONCTB HA YPOBHE CTPYKTYPHBIX
cxeM. OCHOBHOE TIpeIHAa3HAYCHHUE W BO3MOXKHOCTH TIPOTPAMMHOIO OOECTICUCHUS
SystemVVue (Elanix, Agilent Technologies), ACOLADE (lcucom), Visual System
Simulator (AWR, NI). Ilons3oBatenbckuit unTepdeiic nmporpamm. ba3oBsiii pyHKIHO-
Han SystemVue (Elanix, Agilent Technologies), ACOLADE (lcucom), Visual System
Simulator (AWR, NI) u HaGop wuHCTpyMeHTaIbHBIX cpenctB maHHbIX CAIIP. Oc-
HOBHBIC (DyHKIIMU W OmOmoTekn makeroB SystemVue (Elanix, Agilent Technologies),
ACOLADE (lcucom), Visual System Simulator (AWR, NI).

Jlutepatypa k Teme 4: [1, 2].

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

ConeprkaHue TEMBI 5:

[Iporpammbl MOJETUPOBAHUS IECKTPOHHBIX YCTPOMCTB HAa YPOBHE CTPYKTYPHBIX
cxeM. OCHOBHOE IIpelHa3HaYeHUE U BO3MOXKHOCTU MPOTPaMMHOIO OOeCHedeHus
Matlab (The MathWorks). Ilons3oBaTensckuii wHTepdeiic mporpammbl. ba3oBbrit
dbynkuuonan Matlab u Simulink (The MathWorks) u Habop WHCTpYMEHTaIbHBIX
cpeactB nmanHoi CAIIP. OcHoBHble (yHKIIMH W OuOnMMOTekH makera Matlab (The
MathWorks).

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

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

CoxepxkaHue TEMBI 6:

[IporpaMMbl MOJEIMPOBAHUS JJIEKTPOHHBIX YCTPOMCTB HA YPOBHE NPUHLMIIU-
alIbHBIX cxeM. OCHOBHOE NpCaAHa3Ha4YCHUC U BO3MOKHOCTHU IIPOIrpaMMHOIO obecrieue-
nust  PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image
Technologies). Ilonp3oBarensckuit uHTEpdeiic mnporpamMm. ba3oBwiii  (pyHKIIMOHA
PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image Technologies)
u Habop uHCTpyMeHTATBHBIX cpeacTB AaHHBIX CAIIP. OcHoBHbIe dyHKIIMKU U OUOIHO-
teku makeroB PSpice (MicroSim, Cadence), Electronics Workbench (Interactive Image
Technologies).

Jluteparypa k Teme 6: [1, 2].

Tema 7. IIporpaMmel MOAEIMPOBAHUS JJIEKTPOHHBIX YCTPOWCTB HA YPOBHE IIPUH-
unraibHbIX cxem. MultiSim (National Instruments). Micro-CAP (Spectrum Software).

ConepKaHue TeMBbI 7:

[TporpaMMbl MOAETUPOBAHUS BJIEKTPOHHBIX YCTPOWCTB HA YpPOBHE MPHUHIIMIIH-
anbHbIX cxeM. OCHOBHOE INpeIHa3HauYE€HUE U BO3MOXHOCTH MPOrpPaMMHOTO obecrieye-
Hus MultiSim (National Instruments). [Tonp3oBaTensckuii naTepdeiic mporpamMmmsl. ba-
30BbIH (pyHkImonanm MultiSim (National Instruments) m HabOp HHCTPYMEHTATBHBIX
cpenctB ganHo CAIIP. OcHoBHble (yHKIMH u Oubmmuotexkum mnakera MultiSim
(National Instruments). OcHoBHOe TpeaHAa3HAYEHHE W BO3MOXKHOCTH IPOTPAMMHOIO
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obecneuenuss Micro-CAP (Spectrum Software). [lonb3oBarensckuii unTepdeiic mpo-
rpammbl. ba3zoBelil pynkuronan Micro-CAP (Spectrum Software) u Habop UHCTpyMeEH-
TanbHBIX cpenacTB naHHoW CAIIP. OcHoBHBIe QyHKIHHM ¥ OuOIMOTEeKH Takera Micro-
CAP (Spectrum Software).

Jlutepatypa k Teme 7: [1, 2].

Tema 8. CucTeMbl CKBO3HOTO MPOCKTUPOBAHMS AJIEKTPOHHBIX yCTpOMCTB. IIpo-
nyktel Cadence. Orcad Capture. OrCAD/Allegro PCB Editor. PSpice/AMS Simulator.
SPECCTRA.

ConepxkaHue TeMbl §:

CucTeMbl CKBO3HOTO TMPOEKTUPOBAHUS DJIIEKTPOHHBIX YCTpOHCTB. OCHOBHOE
npeJHa3HauYeHHEe W BO3MOXHOCTH mporpammHoro obecneuenuss Cadence, Orcad
Capture, OrCAD/Allegro PCB Editor, PSpice/AMS Simulator, SPECCTRA. IToab30-
BaTeNbCKUN mHTepdeiic nporpamm. basosbiit ¢ynkimonan Cadence, Orcad Capture,
OrCAD/Allegro PCB Editor, PSpice/AMS Simulator, SPECCTRA u Habop HHCTpY-
MeHTaIBHBIX cpeacTB nanHbIX CAIIP. OcHOoBHBIC (yHKITMN U OnOIMoTekn makeToB Ca-
dence, Orcad Capture, OrCAD/Allegro PCB Editor, PSpice/AMS Simulator,
SPECCTRA.

Jlutrepatypa k Teme 8: [1, 2, 3, 4].

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

ConepxaHue TeMsbl 9:

OcHOBHOE TMpelHa3HAYeHHWE M BO3MOXKHOCTU MpPOrpaMMHOro obecrieueHust P-
CAD, Altium Designer, CircuitMaker. [Tons3oBarenbckuii muHTepdetic mporpamm. ba-
30BbIid pyHknuonan P-CAD, Altium Designer, CircuitMaker u HaGop HHCTpYMEHTAITb-
HeIx cpenctB gaHHBIX CAIIP. OcHoBHbie QyHkmmm u 6ubianoreku maketoB P-CAD,
Altium Designer, CircuitMaker.

Jlutrepatypa k Teme 9: [1, 2, 3, 4].

Tema 10. IIpoxykrer Mentor Graphics. Mentor Board Station. Mentor PADS
PowerPCB. Mentor Graphics Expedition.

Coneprxanue Tembl 10:

Bo3MmoxxHOCTH IIporpaMmMHOIO oOecrieueHrsT U OCHOBHOE NpCAHa3HaA4YCHHUC
Mentor Graphics, Mentor Board Station, Mentor PADS PowerPCB, Mentor Graphics
Expedition. Ilons3oBarenbckuii uurepderic nporpamm. bazossiii ¢pynkunonan Mentor
Graphics, Mentor Board Station, Mentor PADS PowerPCB, Mentor Graphics
Expedition u Habop nHCTpyMeHTaNbHBIX cpencTB qaHHbIX CAIIP. OcHOBHBIC (YHKIIUU
u Oubmmorekn makeroB Mentor Graphics, Mentor Board Station, Mentor PADS
PowerPCB, Mentor Graphics Expedition.

Jlutepatypa k Teme 10: [1, 2].

Tema 11. IIporpammel aHanM3a HETOCTHOCTH CUTHAJIOB U 3JIEKTPOMATHUTHOM CO-
BMmectuMmoctr. Omega Plus. Compliance (Quantic EMC). SpeedXP Suite (Sigrity).

Conepxkanue TeMbl 11:

[IporpamMmbl aHaNM3a EJIOCTHOCTA CUTHAJIOB U JIEKTPOMArHUTHONM COBMECTUMO-
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cru. OCHOBHOE MpeHa3HAYeHHE U BO3MOXHOCTH IIPOrpaMMHOro obecredenust Omega
Plus, Compliance (Quantic EMC), SpeedXP Suite (Sigrity). [Tonbp3oBarenbckuii HHTEP-
¢eiic mporpamm. bazoseiii ¢ynkiuronan Omega Plus, Compliance (Quantic EMC),
SpeedXP Suite (Sigrity) u Habop uHCTpyMeHTaNbHBIX cpeAcTB naHHbIX CAIIP. OcHoB-
Hele ¢GyHKIMH W OuOmmoreku makeroB Omega Plus, Compliance (Quantic EMC),
SpeedXP Suite (Sigrity).

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

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

ConeprxaHue TeMbl 12:

[IporpaMMbI TEIJIOBOTO aHaaKM3a. BO3MOXHOCTH MPOrpPaMMHOIO 00ECIICUCHHS U
ocHoBHOe mnpeaHasHauenne BETASoft (Dynamic Soft Analysis), Sauna (Thermal
Solutions), ACOHUKA-T (KI'TVY). Ilonp3oBarenbckuii naTepdeiic nporpamm. baszo-
Boii ¢yHknunonan BETASoft (Dynamic Soft Analysis), Sauna (Thermal Solutions),
ACOHUKA-T (KI'TY) u nabop unctpymeHTaIbHbIX cpenacTB naHHbIX CAIIP. OcHoB-
Hble ¢QyHkuuu u OubOaroTeku makeroB BETASoft (Dynamic Soft Analysis), Sauna
(Thermal Solutions), ACOHUKA-T (KI'TY).

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

Tema 13.IIporpammbel mnoarotoBku mnpousBojactBa. CAM350 (Downstream
Technologies). CAMtastic (Altium). ERBTOOL (Wise Software Solutions). GENESYS
(PCB Frontline).

Coaepxanue TeMbl 13:

[IporpamMmbl MOArOTOBKHM MPOU3BOACTBA. OCHOBHOE MpENHAa3HAYEHUE U BO3MOXK-
Hoctu nporpammuoro obdecrieuennss CAM350 (Downstream Technologies), CAMtastic
(Altium), ERBTOOL (Wise Software Solutions), GENESYS (PCB Frontline). ITosb30-
BaTeNbCKUN uHTEpdetic nporpamm. basoseiii ¢yHkmmonan CAM350 (Downstream
Technologies), CAMtastic (Altium), ERBTOOL (Wise Software Solutions), GENESYS
(PCB Frontline) u Habop uHCTpyMeHTaIbHBIX cpencTB aaHHbix CAIIP. OcHOBHBIC
¢yukuun u 6mbamorekn makeroB CAM350 (Downstream Technologies), CAMtastic
(Altium), ERBTOOL (Wise Software Solutions), GENESYS (PCB Frontline).

Jluteparypa k Teme 13: [1, 2].

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

ConepxkaHue TeMbl 14:

[Iporpammer CAIIP CBY- 1 anTeHHBIX ycTpolcTB. OCHOBHOE NPENHA3HAUYCHHUE U
BO3MOXXHOCTH TporpammHoro oOecneuenuss Micro Wave Office (Applied Wave
Research). Tlonb3oBatenbekuit maTEpdEiic mporpamMmmel. bazoBeiit dyHKIMOHAT Micro
Wave Office (Applied Wave Research) u HaGop WHCTpyMEHTaIBHBIX CPEACTB JAHHOU
CAIIP. OcHoBHbIe QyHKIHH U OnOmroTekn makera Micro Wave Office (Applied Wave
Research). OcHoBHOe mpenHa3HaYeHWE ¥ BO3MOXKHOCTH MPOTPAMMHOTO 00€CIeUeHUs
HFSS ANSOFT (Agilent Technology). Ilons3oBarensckuii uHTEpdEiic MPOrpaMmal.
bazoBeiit pynkumonan HFSS ANSOFT (Agilent Technology) u Habop uHCTpyMmeH-
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tanbHbIX cpeactB gaHHoW CAIIP. OcnoBuble ¢yHkiun u 6ubmuoreku mnakera HFSS
ANSOFT (Agilent Technology).
Jlutrepatypa k Teme 14: [1, 2, 3].

Tewma 15. CAIIP ITIUIMC. poaykter Altera. [Tpoaykrsr Xilinix.

ConeprxaHue TeMsl 15:

[Iporpammer  CAIIP mporpaMMHpyeMbIX JIOTUYECKHX HMHTETPAIBHBIX CXEM
(IUTUC). OcHoBHOE TpeAHA3HAYCHHE W BO3MOXXKHOCTH MPOTPAMMHOTO 00eCIeUYeHUSs
Altera. Tlonb3oBarenbckuii uHTEpdeiic mporpammel. ba3oeri ¢ynkumonan Altera u
Habop uHCTpyMeHTaNbHbIX cpencTB AanHoil CAIIP. OcnoBHble PpyHKIMU U OUOIHOTE-
ku makera Altera. OcHOBHOE MpeHa3HAYeHNE U BO3MOXKHOCTH MIPOTPaMMHOT0 odecrie-
yerus Xilinix. [loms3oBaTensckuii mHTEpdeEic mporpamMmbl. ba3zoBwlii QyHKIIMOHAT
Xilinix n Habop mHCTpyMeHTaNBHBIX cpeacTB nanHOW CAIIP. OcHoBHBIE QyHKIUN U
oubmmoTekn nakera Xilinix.

Jluteparypa k Teme 16: [1, 2].

Tewma 16. CAIIP BupTyanbHbIX U3MEPUTENBHBIX TPpHOOpoB. LabVIEW.

ConeprxaHue TeMsl 16:

[Tporpammuoe obGecnieuenne CAIIP BupTyanbHBIX M3MEPUTENbHBIX NPUOOPOB.
OcHOBHOE TpeAHa3HAYECHUE W BO3MOXKHOCTH MporpamMmMHoro oodecrieuenusi LabVIEW.
[Tonb3oBaTensckuil uHTEpPeiic mporpammsl. bazoseril pynkuronan LabVIEW u Habop
MHCTpYMEHTaNbHbIX cpenctB gaHHo CAIIP. OcHoBHble (QyHKIMHM U OMOIMOTEKH Ta-
kera LabVIEW.

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

Tema 17. [IporpammHoe obecriedeHrue MTPOESKTUPOBAHUS MEYATHBIX IJ1aT. Sprint-
Layout. DipTrace.

ConeprxaHue TeMsl 17:

[IporpamMmsl AJis1 TPOEKTUPOBAHUS MEYATHBIX IU1IaT OCHOBHOE MpeIHA3HAYECHUE U
BO3MOKHOCTH TIporpamMmHoro obecreuenusi Sprint-Layout. [lonb3oBaTenbckuii HHTEP-
detic nporpammbl. ba3zoBerit pyHkimonan Sprint-Layout u Habop MHCTpYMEHTATBHBIX
cpenctB ganHoi CAIIP. OcHoBHble (yHKIMH W OuOIMOTEKH makera Sprint-Layout.
OCHOBHOE TpeaHa3HAUYCHUE M BO3MOXHOCTH MporpaMMmHoro obecreuenus DipTrace.
[Monw3oBarenbckuiit naTEpQeiic nporpammel. bazossiii pynkuunonan DipTrace u mHabop
MHCTpYMEHTaNbHBIX cpeacTB naHHON CAIIP. OcHoBHbIE (DyHKIMH U OMOIMOTEKH MaKe-
ta DipTrace.

Jluteparypa k Teme 17: [1, 2].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aHATHS

Y4eOHBIM MIaHOM HE TPETyCMOTPEHBI.



3.4 JIabopaTtopHbIe padoThI

No Tema 3anarus O6bvem, | Jlutepa-
/i yac. Typa
OYH/3204H
[Tapamerpudeckasi ONTUMU3ALNS MOJICTH YCHIIUTENSI HU3KOM
1 gacToThl Ha OY C OJTHOTAKTHBIM BBIXOJIHBIM KacKaJOM B CpeJie 4/1 [5, 6]
MultiSim
OnTuMu3zaiust MOAETH YCHITUTENSI HU3KOW YaCTOTBI C SMUTTEP-
2 HBIM [TOBTOPHUTEJIEM, HarPY)KEHHBIM Ha HCTOYHUK TOKA B CPEIIC 4/1 [5, 6]
MultiSim
[Tapamerpudeckasi ONTUMU3ALNS MOJICTH YCHIIUTENSI HU3KOM
3 gacToThl Ha OY C IBYXTaKTHBIM BBIXOJIHBIM KacKaJOM B CpeJie 4/1 [5, 6]
MultiSim
CocrasiieHre crienupUKaIuy | MPOCKTHPOBAHKE MTEYATHON
4 . . 6/1 [5, 6]
maTel yeunurens B cpege Sprint Layout u DipTrace
5 [TpoexTrpoBaHUe KOHCTPYKIIUH U KOPITyCa U3HEIHSI 4/1 [5, 6]
Co3anue TpeXMEPHBIX MOJIEJICH JeTanel 1 cOOPOK B CHCTEME
6 . 4/1 [5, 6]
aBTOMATH3MPOBAHHOTO MpoekTrpoBanus SolidWorks
ABTOMAaTH3UPOBAHHOE NMPOCKTUPOBAHHUE PAIUATOPOB JIJISI pa-
7 N : 4/1 [5, 6]
JTMOJICKTPOHHOU anmaparypsl B cpeie SolidWorks
ABTOMaTH3UPOBAHHOE MPOCKTUPOBAHUE CUCTEMbI OXJIKICHUS
8 ; 4/1 [5, 6]
anmapatypsl B cpene SolidWorks
UTOI'O: 34/8
3.5 CamocTrosiTesibHAasi padoTa CTyIeHTa
No Buaer caMocTosTenbHON pabOThI CTyICHTA O0mbewm, gac.
/11 OYH/3204H
1 M3y4eHne JEeKIIMOHHOT0 MaTepualla 36/56
2 IToAroToBKa K MPaKTUYECKUM 3aHITHSIM 0/0
3 [ToaroroBka K 1a00paTOPHBIM 3aHATHSIM 36/57
4 BeinosnHenne KypcoBoil paboThl 0/0
5 BrImosTHeHUe WHIWBHTYaTbHOTO 3a/IaHUS 0/9
HUTOTI'O: 72/122

3.6 Kypcogoii npoekT (pa6oTa), HHAUBUAYAJIbLHOE 3a/1aHUe

V4eOHBIM IIJIAHOM B PaMKax OCBOCHHA AUCHUIIIIMHBI IIPECAYCMOTPCHO BBIITOJIIHEC-

HUE CTYJEHTaMH 3a04HOUN (hOpMBbI 00yUCHUS HHAUBUAYAJIBLHOTO 3aIaHUA.
TeMaTnka WHAMBUIYAJIBLHOTO 3aJIaHMSI CBs3aHa C Pa3pabOTKOM 3JIEKTPOHHOTO

HU3KOYaCTOTHOTO TpeoOpazoBarelis Ha 0a3e OrnepaluoHHOro ycuiutens. PaspaboTka
BEJIETCS Ha OCHOBAHWHU MPUHIUMUAIBHBIX CXEM, 3aJaHHBIX MPETOoIaBaTesieM, U BKIIIO-
YaeT ONTUMM3AIHIO MTApaMETPOB 3JIEKTPOHHOTO YCTPOMCTBA, COCTaBICHHUE CHEIU(pUKA-
UM JIEMEHTOB pa3pabOTKH, MPOEKTUPOBAHHME MEUATHOW TMIIATHI, pa3pabOTKy KOHCT-
PYKLIHMH YCTPOMCTBA.




10

NHauBHyalbHOE 33JJaHUE JOJHKHO COJIEpKaTh TEXHUYECKOE 3aJaHHe, MPUHIU-
NUAJIbHBIE CXEMbI, 0OOCHOBAaHHUE, IPOBEPOYHBIE PACUYEThl U BHIOOP KOMILIEKTYIOIIHX,
CHELM(PUKALUIO 3JIEMEHTOB, TOIOJOTHIO pa3padOTaHHON MEYaTHOM IUIaThl U KOHCTPYK-
LIUIO CIIPOEKTUPOBAHHOIO yCTpoiicTBa. PazpaboTka Bcex pas3aenoB 3aJaHus JODKHA Oa-
3UpPOBAThCA Ha MAKCUMAaJIbHOM MCIIOJB30BAHUM IPOIPECCUBHBIX TEXHUYECKUX CPEACTB
U NepenoBol TexHOJOTHH. COOTBETCTBYIOLIME PEUICHUS — IPUHUMATBCA Ha OCHOBE
aHaIM3a COBPEMEHHONW TEXHUYECKOM JINTEpATyphl. 3aJaHuE UMEET OIMHAKOBOE TUIIOBOE
1o (hopMe 1 MeTOJMKE pa3pabOTKU CoJIepKaHHUe [yl BCEX CTYJEHTOB.

O6beM MHAMBHUIYAIBHOTO 337aHusi — He Oojee 30 cOpPOIIIOPOBAaHHBIX CTPAHMII
PYKOIIMCHOTO WJIM MAalIMHOMUCHOTO TekcTa. CTyAeHT 00s3aH opOPMUTH 3a/laHue CTPO-
T'O B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSIMH.

B pesynbTarte BBINOIHEHUS MHAUBUAYAJIBHOTO 3aJaHUs CTYIEHT JOJKEH IOKa-
3aTh 3HaHUS METOJOB ONTUMU3ALMH MPOCKTUPYEMBIX JIEKTPOHHBIX YCTPOUCTB, KOHCT-
PYKTOpPCKOro npoektupoBanus ¢ nomoupro CAIIP, aHanm3a kadyecTBa NPOEKTUPYEMBIX
AJIEKTPOHHBIX YCTPOMCTB, yMEHUs (OPMYIUPOBATh LIE€Jb PELICHUS MPOEKTHOM 3a1a4H,
OCYILECTBIATh BHIOOP MeTOJa €€ pelIeHUs, ONTUMU3NPOBATh MPUHIUIUAIBHBIE HJIEK-
TPUYECKUE CXEMBbI MIEKTPOHHBIX YCTPOWCTB, CO3[aBaTh MO MPUHLIMIIMAIBHBIM CXEMaM
NIE€YATHBIE TUIAThI JIEKTPOHHBIX YCTPOICTB, OJIB30BaTHCS CIIPAaBOYHUKAMU, OQOPMIIATH
KOHCTPYKTOPCKYIO M TEXHHUYECKYIO IOKYMEHTALMIO, BIAJICHUE METOJAMU U CPEACTBAMU
CO3JaHMs U ONITUMM3ALNN IPUHIMIIMAIBHBIX JEKTpUUeckux cxem B cpene CAIIP, me-
TOJAMU KOHCTPYKTOPCKOTO npoektupoBanus ¢ nomombio CAIIP, cpencrBamu cospa-
HUS TIEYaTHBIX IUIAT DJIEKTPOHHBIX YCTpoucTB B cpene CAIIP, meTonamu anannsa kave-
CTBa IPOEKTUPYEMBIX IEKTPOHHBIX YCTPOUCTB.

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu 1 mKaJjabl 1Jisi HHTETPUPOBAHHOM OLEHKU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIINH

Cocmasnaiowas Komnemenyuu — NOJTHOMA 3HAHUL

HYJICBOW YpOBEHb: HEBEPHBIE, HE apTyYMEHTUPOBAHHBIC, C MHOXKECTBOM TPYOBIX OIIH-
OOK OTBETHI Ha BOTIPOCHI. Y POBEHb 3HAHUI HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

MHHUMAJIbHBIA YPOBEHb: JaHbl HE MOJHbIE, HETOUYHBIC U HEAPTYMEHTUPOBAHHBIE OTBE-
ThI Ha BOMPOCHI. J[OMyIIIeHO MHOTO TpyObIX OIMMOOK. YPOBEHb 3HAHWIA HUKE MUHU-
MaJIbHbIX TPEOOBaAHUM;

MIOPOTOBBIM YPOBEHb: JIaHbl HEJOCTATOYHO MOJIHBIC, TOYHBIE U APTyMEHTHPOBAHHBIC
OTBETHI HAa BOMPOCHI. [1710X0 3HAET TEpMUHBI, ONIPEACICHUS U TTOHATHSI; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, MPUHIIMIBL. J[OMTYIIIEHO MHOTO HETPYyOBIX OIIMOOK;

CpEOHUI YPOBEHb: JAHbI IOCTATOYHO IMOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIC OTBETHI
Ha BONIPOCHI. B 11€10M 3HAET TEPMUHBI, ONPEAEICHUS U TIOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHHUS, IPUHIIUIIEL. JIOMyIIeHO HECKOIBLKO HETPYOBIX OMHUOOK;

MPOABHUHYTHIN YPOBEHbB: JaHbI MOJIHBIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HAa BO-
IPOCHI. 3HAET TEPMHUHBI, ONPENETIEHUS U NOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUSI, MPUHITUTIBL. J[OMyIIIeHO HECKOIBKO HETPYOBIX OITHOOK;
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BBICOKHUM YPOBCHL: JaHBI IMOJHBIC, TOYHLIC U apIr'yYMCHTHPOBAHHLIC OTBCThI HA BOIIPO-
Chl. 3HaeT TCPMUHBI, OIIPCACIICHUA U ITIOHATHUSA;, OCHOBHBIC 3aKOHOMCPHOCTH, COOT-
HOIICHUA, ITIPUHIIUIIBI. I[OHYHICHO HECKOJILKO HETOYHOCTEH.

Cocmasnaowas KomnemeHyuu — yMeHus

HYJIEBOI YPOBEHb: IIOJHOE OTCYTCTBHE NOHHMAHHSA CyTH METOJMKH PELICHMs 3a/1a4H,
JIOIYILIEHO MHOYECTBO IPyOEHIINX OIMOOK / 3a/1aHUs HE BBIIIOJIHEHBI BOOOILIE;

MUHUMAJIBHBII YPOBEHB: €1a00€ MOHUMAHUE CYTH METOJUKU PELICHUs 3aaud, JOITy-
nieHbl rpyosie ommOku. Pemenns He o6ocHoBanbl. He ymeeT ucnonb3oBath HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

IIOPOTOBBIM YPOBEHb: TOCTATOYHOE IMOHUMAHUE CYyTH METOAUKU PELICHMs 3aJad, J10-
nyieHsl omuOKy. Pemenust He Bcerzia 000CHOBAHbBI. Y MEET UCIOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Ciabo OpueHTHpYyeTCsl B CHELMAIbHOM HAYyYHOM JIUTe-
patype;

CPEIHUI ypOBEHB: B ILIEJIOM IOHMMAET CYTh METOIMKHU PELICHMs 3aJa4d, JOIYIIECHBI
oumOku. Pemienuss He Bcerna OOOCHOBaHBI. YMEET MCIIONB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JINTEPATYPY;

IIPOJIBUHYTBIM YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKH PEIICHU 3a7a4H, JOIyIe-
Hbl HeTOYHOCTU. CriocoOeH 000CHOBATH PELICHUs. Y MEET UCIOIb30BaTh HOPMAaTUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JINTEPATYPY;

BBICOKHI YPOBEHb: MTOHUMAET CYyTh METOAUKH pelieHus 3a1aud. CrnocoO0eH 000CHOBATh
pELICHHs. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO
JUTEPATYPY, IEPEAOBOM TPOU3BOACTBEHHBIH OIIBIT.

Cocmasnsaowas KomMnemeHyuu — 61a0eHue HagblKamu

HYJICBOM YPOBEHb: HE JEMOHCTPUPYET BJaJ€HNE HABBIKAMU BBIMIOJHEHUS MPodeccuo-
HaJIBHBIX 3a7a4. He MOKeT BBINOJHUTE 3aaHUS;

MHUHUMAJIBHBI YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMM BBIIIOJHEHUS MPO-
dbeccnoHanbHBIX 3a/1a4. VICTIBITHIBACT CYIIECTBEHHBIC TPYAHOCTU MPU BBIMOTHEHUU
OTACJIbHBIX 3aJIaHUM;

MOPOTOBBIN YPOBEHB: BJIaJIe€T HABBIKAMU BBITIOJIHEHHS TPO(ECCHOHATBHBIX 3a/a4 Ha
MOPOTrOBOM YpOBHE. 3a/1aHUsI BBITIOJIHAET MEJIJIEHHO U HEKAY€CTBEHHO;

CpEIIHUI YPOBEHB: BJIaJI€T HABBIKAMU BBITIOTHEHHS TPO(ECCHOHANIBHBIX 3a1a4. 3a/a-
HUS BBITIOJHAET Ha CPEIHEM YPOBHE IO OBICTPOTE U KAaYECTBY;

MPOJIBUHYTHIM YPOBEHB: BJIAJICET YBEPEHHBIMU HABBIKAMH BBITIOJIHEHUSI TTPOQeccro-
HAJIBHBIX 3a7a4. BBICTPO M KaUE€CTBEHHO BBIMOJIHIET 3a1aHUs, UHOTJA JOIyCKasl He-
3HAYUTEJIbHBIE TTOTPEIIHOCTH;

BBICOKHI YpOBEHB: BJIaJIC€T YBEPCHHBIMU HABBIKAMHU BBINOJHEHUSI TMPOodeccHoHaIb-
HBIX 3a/1a4. BBICTPO M Ka4eCTBEHHO BBLIMIOJIHSET 3aJaHus, IPU HEOOXOAUMOCTH Jie-
MOHCTPUPYSI TBOPUYECKUU MMOJIXO.

Obobwennas oyenka cghopmupos8anHocmu KOMnemeHyutl
HYJIEBO YpPOBEHb: Ha HYJEBOM YPOBHE C()OPMHpPOBaAHBI: BCE COCTABIAIONIME; OJHA
WIN JBE U3 TPEX, OCTaNIbHBIE — Ha 00Jiee BBICOKOM YPOBHE;
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- MUHAMAJIbHBI YPOBEHb: HA MUHUMAJIHHOM YPOBHE C()OPMHUPOBAHBI: BCE COCTABIISIIO-
ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHB: Ha IOPOTOBOM YpOBHE C(POPMUPOBAHBI: BCE COCTABJISIONINE; OJ1-
Ha WJIU JBE U3 TPEX, OCTaIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;

- CpeIHUN YpPOBEHBb. Ha CpPeHEM YpPOBHE C(OPMHpPOBAHBI: BCE COCTABIISIOIIUE; OJHA
WJIU JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
1IME; OJIHA WU ABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI YPOBEHB: Ha BHICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONINE KOMIIC-
TCHIIUH.

4.2 Bonpocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiiera
Bomnpocsl k 3k3aMeny:

1. OcuoBueble nonsitust CAIIP. Onpenenenune CAIIP. Buast obecnieuenus CAIIP.

2. Knaccudukaruss CAIIP. OcnoBubie uepTsl coBpeMeHHbIX CAIIP anexTponu-
KH.

3. Ilporpammbl [TOKyMEHTaluu pe3yibTaToB mpoekTupoBanus. AutoCAD
(AutoDesk).

4. IlporpamMmbl TOKyMEHTAllMKM pe3yibTaToB MHpoekThupoBanud. Kommac («Ac-
KOH»).

5. IIporpaMmMbl MOJECTUPOBAHUS DJECKTPOHHBIX YCTPOMCTB HA YPOBHE CTPYKTYp-
HeIx cxeM. SystemVue (Elanix, Agilent Technologies).

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

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

8. [IporpamMmbl MOJIETUPOBAHUS AJIEKTPOHHBIX YCTPOICTB HA YPOBHE NpPUH-
unuaabHbIX cxeM. PSpice (MicroSim, Cadence).

9. IIporpamMmbl MOJEIUPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HA YPOBHE MPUHIIUIHU-
anpHbIX cxeM. Electronics Workbench (Interactive Image Technologies).

10. ITporpaMMbl MOACIMPOBAHUS DJICKTPOHHBIX YCTPONMCTB HAa YpOBHE MPUHIIU-
nuanbHbIX cxem. MultiSim (National Instruments).

11. ITporpaMMbl MOACIMPOBAHUS DJICKTPOHHBIX YCTPONMCTB HAa YpOBHE MPUHIIU-
nuanbHbIX cxem. Micro-CAP (Spectrum Software).

12. Cuctembl CKBO3HOTO ITPOEKTUPOBAHMS BJIEKTPOHHBIX YCTPOUCTB. [IpoayKThl
Cadence.

13. Cucrembl CKBO3HOTO TPOEKTUPOBAHUS AJIEKTPOHHBIX ycTporcTB. Orcad
Capture.

14. Cucrembl CKBO3HOTO MPOEKTHUPOBAHUSI  BJIEKTPOHHBIX  YCTPOWMCTB.
OrCAD/Allegro PCB Editor.

15. Cucrembl CKBO3HOIO MPOEKTHUPOBAHUS  3JEKTPOHHBIX  YCTPOMCTB.
PSpice/AMS Simulator.
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16. Cucrembl CKBO3HOIO HPOEKTHPOBAaHUSA  BJEKTPOHHBIX  YCTPOMCTB.

SPECCTRA.

17. ITponykter ALTIUM. P-CAD.

18. IMpoaykrer ALTIUM. Altium Designer.

19. IMpoaykrer ALTIUM. CircuitMaker

20. TIpoxyxter Mentor Graphics. Mentor Board Station.

21. TIponyxter Mentor Graphics. Mentor PADS PowerPCB.

22. Ipoxyxter Mentor Graphics. Mentor Graphics Expedition.

23. Ilporpammbl OCTOOPAOOTKH MPOEKTOB AIIEKTPOHHBIX YCTPOMCTB U CUCTEM.
24. IIporpamMsbl aHaJIM3a LUEIOCTHOCTH CUTHAJIOB U 3JEKTPOMArHUTHOM COBMEC-

tumocTtu. Omega Plus.

25. TlporpamMmel aHanM3a UEIOCTHOCTH CUTHAJIOB M AJIEKTPOMAarHUTHOW COBMEC-

tumoctu. Compliance (Quantic EMC).

26. HpOl"paMMLI daHaJIn3a LOCJIOCTHOCTH CHMI'HAJIOB H BHGKTpOMaFHHTHOﬁ COBMCC-

tumocTH. SpeedXP Suite (Sigrity).

27. ITporpammusblie makeTsl aHaiauza OMC u nenoctHoct curHainoB. EMCScan.
28. Ilporpammubie makeTbl aHamuza OMC W 1[EJIOCTHOCTH  CHUTHa-

noB.BoardSpecialist.

2d.

29. Ilporpammubie nakeTsl aHaan3a IMC u nenoctHocTd curuanos. WaveProbe.
30. IIporpammusie maketsl anamuza DMC u nenoctHoctu curHanos. Greenfield

31. IIporpammsl TeroBoro ananusza. BETASoft (Dynamic Soft Analysis).
32. IIporpammsl TeroBoro ananusa. Sauna (Thermal Solutions).

33. IIporpammsl TemioBoro ananuza. ACOHUKA-T (KI'TVY).
34. Ilporpammbl  moarotoBku mnpousBoacTBa. CAM350 (Downstream

Technologies).

35. Ilporpammbl moaroToBku mpousBoactBa. CAMtastic! (Altium).
36. Ilporpammbel moarotoBku mpom3BojcTBa. GERBTOOL (Wise Software

Solutions).

37. llporpammsl noarotoku mpousBoactBa. GENESYS (PCB Frontline)
38. CneuunanuszupoBanubsie CAIIP.
39. CAIIP CBU- u antennsix yctpoiict. Micro Wave Office (Applied Wave Re-

search).

40. CAIIP CBY- u antennbix ycrpoiictB. HFSS ANSOFT (Agilent Technology).
41. CAIIP TIUIMC. IpoayxTer Altera.

42. CAIIP IUTUC. [Tpoaykts! Xilinix.

43. CAIIP BupTyanbHbIX H3MEpUTENbHBIX MpuOopoB. LabVIEW.

44. IIporpammsl 1J1s1 TPOESKTUPOBAHUS MEYATHBIX J1aT. Sprint-Layout.

45. IIporpammel 17151 TPOEKTUPOBaHUS neyaTHbIX maaT. DipTrace.
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IIpumep IK3aMeHAIMOHHOT0 OHUJIeTA:

I'OVYBIIO «JIOHELIKMI HAIITMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»
[Iporpamma moAroTOBKU: MarucTpaTypa
Hamnpasnenue noarotosku: 11.04.02 MaDOKOMMYHUKAITMOHHBIC TEXHOJIOTUH U
CHUCTEMBI CBSI3U
Hanpasnennocts: MHPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3U
Cemectp:3
YueOnas aucuurianHa: CUCTeMbl aBTOMAaTU3UPOBAHHOTO IPOSKTUPOBAHNUS B DJIIEKTPOHUKE

BUJIET Ne 3

1. Ocnosusie noustus CAIIP. Onpenenenune CAIIP. Buasr o6ecnieuennst CAIIP.

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

3. IlpakTtrueckoe 3aaanue (C UCIOIB30BAHUEM KOMITBIOTEPHON TEXHHUKH, BBIIAET MPEIo 1aBa-
TEJIb).

YTBepKIeHO Ha 3aceaHnuu Kadenpsl « IEKTPOHHASI TEXHUKA,
nporokon Ne ot . 20 T
3aB. kadenpoii Ky3nenos /I.H. DK3aMeHaTop Bbopucos A.A.

KPUTEPUU
OLICHUBAHUA IK3aAMEHALMOHHOM padoThI
o AucUHUILIMHE « CUCTEMBI aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHNUS B DJIEKTPOHUKEY
IUTsl 00y4aroIuXcs 1Mo HanpaByieHuto NoAroToBkH 11.04.02 «MHpOKOMMYHUKALIMOHHBIE
TE€XHOJIOTUU U CUCTEMBI CBSI3W» (HampaBieHHOCTh «H(OKOMMYHUKAIIMOHHBIE TEXHO-
JIOTHHU U CUCTEMBI CBSI3M»).

DK3aMeH IPOBOAUTCS MUCbMEHHO 10 OuseraM. buiiet conep XUt 2 TeopeTudecKux
BONpOCa U MpakTuyeckoe 3aganue. [Ipy HeoOX0AMMOCTH OTBEYAIOIINN T0JKEH COMpO-
BOJUTH 3aJJaHUE TIOSICHSIOIIEH CXeMOi (PUCYHKOM).

Bonpockl 0XBaThIBalOT TEOPETHUECKYIO YacTh Kypca, a Takke TpeOyroT IEMOHCT-
paryy NpakTUYeCKUX HABBIKOB, MOTYYEHHBIX CTYIEHTOM B X0JI€ JJa0OpaTOPHBIX padoT.

[IpaBUIBHBIN OTBET HAa BOMPOC OIICHUBAETCS B IecATh 0amioB. Ecinu oTBeT HE moJ-
HBII, TO OH OILIEHUBAeTCA B MATh 0ayuioB. [Ipu oTCyTCTBUM MPaBUIBLHOTO OTBETA HA IMO-
CTaBJICHHBIN BOMPOC OOYYAIOIIMIICS NOJIydaeT HOJb OaiioB. [lonmydeHHbie Oamibl 3a OT-
BETHI Ha BONPOCHI OMJIeTa CyMMUPYIOTCS M ¢ YYETOM PE3yJIbTaTOB TEKYLIErO0 KOHTPOJIS
paboThI CTyJIeHTa BEIBOAUTCS UTOroBas olieHka no 100-6amibHOM miKasie.

[Tonyuennas onenka o 100-0amipHOM 1IKaie onpenesseT OlEHKY Mo Tocyaap-
CTBEHHOM 1ikasne u mkane ESTS.

4.3 Kputepum olleHUBaHUA

OueHuBaHME YPOBHSI OCBOEHUSI CTYACHTOM YYEOHOTO Marepuaa JHCLMILIAHBI
«CAIIP B 31€KTpOHMKE» MTPOU3BOAUTCS B XOAE TEKYIIETO KOHTPOJIA C MIPOMEKYTOUHON
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aTTeCTallMEN U CEMECTPOBOTO DK3aMEHa.

Texkymmii KOHTPOJIb 3HAaHUK CTyJACHTa OYHOW (HOPMBI 0OYUEHHS OCYIIIECTBIISACT-
Csl 1O pe3yJbTaTaM JIabopaTOpHBIX paboT, CTyJIeHTa 3a04HOU (OpMbI OOyUEHHUS — T10
pe3yibTaTaM BBINOJHEHUS KOHTPOJIbHON PaOOTHI.

BrinonHenue 1adopatopHbIX paboT ¢ 3alMTON OTYETA, BHIMOJHEHUE KOHTPOJIb-
HOU paboThl, MPEyCMOTPEHHBIX padoyveil MporpaMMOn JTUCHIMILIMHBI, SABISETCS HE00-
XOJIMMBIM YCIIOBHEM JIOITyCKa CTYJICHTA K DK3aMEHY.

Pacnipenenenne 0amioB TEKyIIETO KOHTPOJSI paOOTHI CTyIE€HTA Ha MPOTSKEHUU
cemecTpa npuBeieHo B Tabmure 1.

Ta6nuna 1 — Pacnipenenenne 6aJ110B TEKyIIero KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIMYECTBO [Ipumeyanue
0aJ10B
Jl51g ctyneHToB 04HOM OopMBI 00YUEeHHUS
Otuét mo maboparop- S5-7 3a/laHue BBINOJIHEHO MPAaBUIbHO, PELLICHUS
HOI1 paboTe 000CHOBaHBI, MPUBEJICH aHATIN3 MOJIYYEHHOTO
pe3ysprara
1-4 3a/iaHue BBINMOIHEHO B IIEJIOM MPaBUIIBHO,

peumicHud HC BCCra O60CHOBaHBI, BO3HHKIIN
TPYAHOCTHU B 00BACHEHHH INOJIYYCHHBIX pC-

3yJIbTaTOB
MaxkcumanbHO BO3- 54
MOYHOE
JL1g cTyieHToB 3a04HON (hOpMBI O0yUEHUS
BeinosnHenue nHIMBH- 31-54 ITpu BBITIOJIHEHUY 3a7jaHUSI IPUHATHI ITpa-
TYaJIbHOTO 3aIaHHsI BUJIbHBIC MTPOEKTHBIE PEIICHUS, U3JIOKECHHE

MaTepuaia apryMeHTHPOBAaHHOE, TTOCIIEI0Ba-
TenpHOE, paboTa ohopmiieHa 0e3 3aMeyaHuit
0-30 3ajiaHue BBINOJIHEHO B 1I€JIOM MTPaBUIILHO, HO
MIPOEKTHBIC PEIICHUS HE BCETIa 00OCHOBAHHI,
MMEIOTCS 3aMeYaHusl 10 0)OPMIICHHIO.

MakcuManbHO BO3- 54
MOKHOE

IIpomMe:kyToUHAsi aTTeCcTAMsI BBICTABIICTCS MO Pe3yibTaTaM TEKYIIETO KOH-
TPOJISE OCBOCHUS TUCIMIUIMHEI 33 TIEPBYIO TIOJIOBUHY CEMECTpA.

dopma MPOBEACHUS CeMECTPOBOr0 3K3aMeHa — MUChMEHHAas. JK3aMEHaIlUOH-
HBIM OWIteT BKITIOYaeT B cebst 3 TeopeTnyeckux Bompoca. [Ipu oneHuBanuu cryzeHTa Ha
HK3aMeHe TPEToIaBaTeb PYKOBOJCTBYETCSI KpUTEPHUSIMU, IPUBEACHHBIME B TaOIHUIIE 2.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 3a OTBET HA BOMPOC IK3aMEHAIIMOHHOTO OU-
JieTa 3aCUUTHIBACTCS CTYACHTY B ClIydae, €CJIU OTBET MOATBEPKIACT BIIAJICHUE CTYJICH-
TOM 3HAHUSMH B TIOJITHOM 00OBEeMe yueOHOUM MporpaMMBbl, MaTepral U3JI0KEH B JIOTHYE-
CKOH TIOCIICIOBATEIIFHOCTH C BBIJCIICHHEM TJIaBHOTO, COJICPKUT TOYHBIC (POPMYIUPOB-
KH, COIPOBOXKJIACTCS WILTIOCTPUPYIOIUMH CXeMaMU W pPUCYHKaMH (TIpH HEOOXOIUMO-
CTH).

B cnyuae, ecnii oTBET Ha BOIIPOC HE B MOJIHOM Mepe OTBEYAET MPUBEACHHBIM Tpe-
OOBaHUsM, CTYACHTY 3aCUMUTHIBACTCSI MEHbIIee KoiudecTBO OamoB. IIpu orcyrcTBUM
MIPABUJILHOTO OTBETA Ha IMMOCTABJICHHBIN BOIIPOC CTYAEHT monyvaet 0 6asios.



16

Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY SK3AMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MOYKHOE KOJIMYECTBO OAJIJIOB
OtBeT Ha BOIPOCHl 3IK3aMEHa- Bonpoc 1 15
LIUOHHOTO Omiera BOIpOC 2 15
NPAaKTUYECKOE 3a/1aHNe 16
HUTOIO: 46

HToroBasi omeHka onpeaeisiercs MyTeM CYMMHAPOBAHMS KOJIHMYECTBA 0alIOB 110
pe3yJbTaTaM TeKYIIEro KOHTPOJIS M KOJIMYecTBa 0auIoB 10 pe3ysibTaTaM CEMECTPOBOTO
sk3aMeHa. MaKcHMAaJIbHO BO3MOKHOE KonuecTBo 0a1oB — 100.

[Tonyuennas onenka no 100-0amibHOM 1IKajge OMpeaAesieT OIEHKY MO rocyaap-
crBeHHoM 1mkaie u mkaie ECTS:

Cymma 6aminoB Oruenka Orenka
no 100-0anpHOM HIKane no mkajne ECTS 110 FOCY/IapCTBEHHON LIKase
90-100 A OTnanaHOo
80-89 B x
75-79 C opotio
70-74 D y
60-69 E JTOBJIETBOPUTEITHHO
35-59 F He
0-34 =) YIIOBJICTBOPUTEIHHO

* — ¢ 00s3aTEIbLHBIM IMOBTOPHBIM M3YUCHUEM NUCHHUIINHBI.

4.4 Ilpumep TeKyLIero onpoca Ha JeKuuAX 1 J1adopaTopHbIX padoTax

Ha npumepe temsl «lIporpammsl MOieTMpoBaHus 3JIEKTPOHHBIX YCTPOMCTB Ha
YPOBHE NMPUHIUMHAATBEHBIX CXEM:

1. Kakoe ocHOBHOE IpeJHa3HauYE€HUE U BO3MOKHOCTH MPOrPaMMHOTO obecreye-
aust MultiSim (National Instruments)?

2. Oxapakrepu3yiiTe monb3oBarenbekuil uaTepdeiic [10 MultiSim (National In-
struments).

3. Kaxkoit Habop umHCTpyMmMeHTanbHBIX cpenctB umeeT IO MultiSim (National
Instruments)?

4. Oxapaktepusyiite 06a3oBbiii pyrkiponan MultiSim (National Instruments).

5. Kakue ocHoBHble (yHKIMM U Oubnuoreku mnakera MultiSim (National
Instruments)?

6. Oxapakrepu3yiite moyib3oBatenbckuii uaTepdeiic 110 Micro-CAP (Spectrum
Software).

7. Kakoe ocHOBHOE TIpeqHa3HAYeHHE M BO3MOXKHOCTH IMPOrpaMMHOro obecrie-
gyerust Micro-CAP (Spectrum Software)?

8. Kakoii Habop WHCTpyMEHTAJIBbHBIX cpenactB umeer Micro-CAP (Spectrum
Software)?

9. Oxapaxrepu3yiite 6a30BbIi GpyHkimonan Micro-CAP (Spectrum Software).
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10. Kakue ocHoBHble (yHKIME U OubOImoTekn makera Micro-CAP (Spectrum
Software)?

OTBeTHI Ha BOIIPOCHI BXOJHOI'O KOHTPOJISI YUUTHIBAIOTCS MPENOJABATENEM B pe-
3yJIbTaTax TEKYIIEro KOHTPOJIS paboOTHI CTyIEHTA.

4.5 UnauBuayajibHe 3aIaHUe

[Ipu olleHMBaHMM PE3YJIHTATOB WHIWBUAYAJbHOTO 3aJaHUsl PYKOBOJCTBYIOTCS
CJIEIYIOLIUM pacipeIeI€eHUEM MaKCUMAJIbHO BO3MOYXHOT'O KOJIMYECTBA OaJIOB:

— TPaBUIBHOE M OOOCHOBAHHOE (ApryMEHTHPOBAHHOE) MPOEKTHOE PEIICHUE C HC-
nosibzoBanueM CAIIP, coBpemenHoro obopynoBanusi u I10, rpamoTHOE TIpUMEHEHUE
METOJIMKHU aHAIN3a — MAKCUMAJIbHO BO3MOXKHOE KOJIMYECTBO OaslIOB;

— TpaBUJIBLHOE MPOEKTHOE PEIICHUE ¢ 3aMEUaHUSIMH 10 0O0OCHOBAHUIO (M3JI0KEHUE
MaTepuaia He BCerja JIOTUYHOE), uMeroTcst 3amedanus no Beidopy CAIIP, npusenen-
HOMY aHaJIM3y W UCMOJB30BAHUIO €r0 Pe3ysbTaToB — OT 1/3 10 2/3 oT MakCHUMaIbHO
BO3MOYKHOTO KOJIMYECTBA 0aJIIOB;

— HEBEPHOE NPOEKTHOE pEIICHUWE, HEYMEHHE BBIMIOJHUTh AHAIM3 JJISl MPUHATHUS
pelieHus, MoIy4YeHUs] HEOOXOUMBIX Pe3yJIbTaTOB — HOJIb 0aJIjIoB.

B pesynbrare cymmupoBaHus HaOpaHHBIX MO pasjesiaM OaJlJIoB MpernojaBaTeb
OTIpEeJIeIISIET TIPEIBAPUTEILHYI0 UTOTOBYIO OIICHKY, KOTOpas MOKET ObITh CHUXEHA 10
pe3ysbTaTaM 3alluThl O0YYAOIIMMCS HHAUBUAYAJIBHOTO 3aJaHus TIepe]l KOMUCCHUEH U3
quCJIa MpenoaaBaTesieid Kapeapsl.

5 PEKOMEHAYEMAS JIUTEPATYPA
I. OcHoBHast JuTepaTypa

1. Credanona, . A. MogenupoBaHue yCTPOUCTB TEIEKOMMYHHUKAIIUNA B CUCTEME
MATLAB+Simulink: yueonoe nocooue / M. A. CrepanoBa. — Camapa: [ToBomxkckuit
rOCyJapCTBEHHBI YHUBEPCUTET TEIEKOMMYHUKAIMH 1 uHpopmatuku, 2016. — 94 c.
— ISBN 2227-8397. — TekcT: 31eKTpOHHbIN // DIeKTPOHHO-OMOIMOTEeYHasi cucTeMa
IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/71857.html. — Pexum moc-
Tyma: JUisl aBTOPU3UP. MOJIb30BaTENeH

2. Cocenxo, B. B. Cucrema aBTOMaTHU3UPOBAHHOTO MPOEKTUPOBAHUS MEYATHBIX
wiat - Altium Designer: yueonoe nocobue / B. B. Cocezxo, A. I'. SAuumesckas, JI. 1O.
3abenun. — HoBocubupck: Cubupckuii rocyapCTBEHHbIM YHUBEPCUTET TEIEKOMMY-
Hukaruii 1 uapopmaruku, 2019. — 198 c. — ISBN 2227-8397. — TekcT: 327€KTpOH-
HbIL // DnekTpoHHO-OmMOmotreunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/90599.html. — Pexxum mgoctyna: ajis aBTOPH3HUP. MMOJIB30Ba-
Tesen
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I1. JlonoiHuTeIbHASA JMTEpaTypa

3. Marmunkuii, b. H. MoxenupoBanue 37€MEHTOB U CUCTEM IU(PPOBOI paamo-
ceszu B CKM MATLAB/Simulink: yae6noe mocodue / b. H. Marnuukuii. — HoBocu-
oupck: CubupcKuil TOCYyIapCTBEHHBI YHUBEPCUTET TEIEKOMMYHUKAIUNA U WH(pOpMa-
tuku, 2015. — 276 ¢. — ISBN 2227-8397. — TekcT: 31eKTpOHHBIN // DIEKTPOHHO-

OubIMoTEeUHAas cucrema IPR BOOKS: [caifT]. — URL:
http://www.iprbookshop.ru/45480.html — Pexxum noctyna: ajis aBTOPH3UP. MTOJIH30Ba-
TeJen

4. ®opmupoBaHue U 00pabOTKa CUrHaIa B CUCTEMaxX MOOWIIBHON CBSI3U C TEXHO-
norueri OFDM (umutanmonHoe moxaenupoanue B cucteme MATLAB&SIMULINK)

(MatLab 2011a): npaktukym / coctaButenu 0. C. IllunakoB. — MockBa: MOCKOB-
CKUM TEXHUYECKUI YHUBEPCUTET CBSI3U U uHpopmatuku, 2014. — 22 c. — ISBN 2227-
8397. — Tekct: aneKkTpoHHBINA // DnekTpoHHO-OubOMMoTeunas cucrema IPR BOOKS:

[caiiT]. — URL.: http://www.iprbookshop.ru/63369.html — Pexum moctyma: st aBTo-
PHU3HP. MOJIB30BATENEN

6 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

Y4yeOHO-MeTOAMYECKUE U31aHusl, paspadoTaHHbie B JIoHHTY:

5. MeTtoauyeckue yka3zaHus K J1abopatopHbIM padoTam o aucuuiuinHe «CAIIP B
AIIEKTPOHUKE» [DIIEKTPOHHBIM pecypc]: (s oOydaromuxcs Mo HampaBJICHUIO MOJArO-
ToBKH 11.04.02 «HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3U» Marucrep-
ckoi mporpaMmbl «MTHHOKOMMYHHUKAIIMOHHBIC TEXHOJIOTMUA U CUCTEMbI CBs3u») / ['O-
VYBIIO "IOHHTY", Kadenpa «Dnekrponnas texuuka» - Joneuk: 'OYBIIO "JIOH-
HTVY", 2020. - 1 ¢aiin. - CucteMm. TpeboBanusi: Acrobat Reader. (JJocTyn uepe3 muuHbIn
KaOWHET CTYJICHTA)

6. Metoauueckue yKazaHUs K caMOCTOSTeIbHON padore mo aucturimae « CAITP
B DJICKTPOHUKE» [DIEKTpOHHBIN pecypc]: (s 00ydarouuxcs Mo HapaBJICHUIO TOr0-
ToBkH 11.04.02 «H()OKOMMYHHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3HM» MarucTep-
ckol nporpammbl «MTHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3W» U 110 Ha-
npasieHuto noArotoBku 11.04.04 «3OnexkTpoHHKa U HAHOAJIEKTPOHUKA) MarucTepcKon
nporpammbl  «[Ipombiniennass snekrponuka») / T'OYBIIO "JOHHTY", kadenpa
«9nextponHas TexHuka» - Jlonenk: 'OYBIIO "JOHHTY", 2020. - 1 ¢aiin. - Cucrem.
TpeboBanus: Acrobat Reader. ([locTymn yepes IMUHBIN KAOMHET CTYIEHTA)

7. Metonuyeckue yKazaHWs K WHIWBUIYAIBHOMY 3aJaHUI0 TIO JUCITUTUIMHE
«CAIIP B smexkTpoHuKe» [DNEeKTpOoHHBIA pecypc]: (A1 0O0ydaromuxcsi Mo Harpaslie-
Huto noarotoBku 11.04.02 «MHpokoMMyHHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U
Maructepckoil mporpamMmmbl «HDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI-
3u»)/ TOYBIIO "JJOHHTY", xadbenpa «DnekrponHas texuuka» - Jlonerk: TOYBIIO
"IIOHHTY", 2020. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader. ([octym uepes
JUYHBIN KaOUHET CTYJICHTA)

JIeKTPOHHO-UH(OPMAIIMOHHBIE PeCypPChl
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OBC JIOHHTY - http://donntu.ru/library .
9BC IPR SMART - http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3AHATHA:

Komnbrorepnbiit kinacc Ne8.812, yueOHbINH KOpmyc 8, 1S MIPOBEACHUS 3aHITHUI
JEKIUOHHOTO M JIa0OPAaTOPHOTO THUIIA, BHIMOJHEHHWE KYPCOBBIX PabOT (C BO3MOXKHO-
CTBIO TIOAKIIOUEHUS K ceTu «VHTepHeT»), TPYIIOBBIX U WHANBUIYAIBHBIX KOHCYJIb-
TalWii, TEKYIEero KOHTPOJS U TMPOMEKYTOUHOW arrectamuu. Crennain3upoBaHHAS
Me0Oenb: JocKa ayAuTOpHAas, CTOMbI, CTYNbs, IEMOHCTpallMOHHbIE cTeHAbl. O0opyIo-
BaHHe: KommbioTepbl Pentium4-2.6 — 9 mr.; Celeron-2,6, npuatep Canon —
lmr.CucteMHoe obGecrnieuenue: onepanuoHHas cucteMa Windows XP Professional
x86/64 (akanemuyeckas nuien3us DreamSparkPremium); OpenOffice 2.0.3 (oOmrect-
BeHHas nuuen3us MPL 2.0); Google Slides (6ecnimathHas Bepcus); Mozilla Firefox
(obmectBennas aunensuss MPL 2.0); GNU Octave-6.1.0 (oOmiecTBeHHAas JIUIICH3US ).

7.2 JlabopaTopHble 3aHATHUS:

Kommnbrorepubiit kitacc Ne§.812, yueOHbIi Kopriyc 8, JJis IPOBEACHUS 3aHSATUN
JEKIUOHHOTO M JIa0OpAaTOPHOIO THUIIA, BBINOJHEHUE KYpPCOBBIX PadOT (C BO3MOXKHO-
CTBIO MOAKIIOUEHUS K ceTH «VHTepHeT»), TpyNMoBhIX U UHANBUAYATbHBIX KOHCYIb-
Talui, TEKYIIETO KOHTPOJSA U MPOMEKYTOYHOM arrectauuu. Crenuaau3upoBaHHAs
MeOenb: J0CKa ayJUTOpHAas, CTOJIbI, CTYJbs, IEMOHCTPAMOHHbIE cTeHbl. O00pyn0-
BaHMe: KommbioTepbl Pentium4-2.6 — 9 mr.; Celeron-2,6, npuntep Canon —
lmr.CucteMHoe obGecnieuenue: onepanuoHHas cucteMa Windows XP Professional
x86/64 (akagemuueckas nuieH3ust DreamSparkPremium); OpenOffice 2.0.3 (oOmiecT-
BenHas nunen3us MPL 2.0); Google Slides (Gecrmatnast Bepcusi); Mozilla Firefox
(ob6mectBennas aunensuss MPL 2.0); GNU Octave-6.1.0 (oOmiecTBeHHAs JIUIICH3US).

7.3 CamocTosiTeJibHAsi padoTa:

[TomemieHust s caMOCTOSITENILHOM pabOThl C BO3MOYKHOCTBIO MOAKIIOUYEHHUS K
cetu «UMHTepHeT» W obOecreyeHHMeM JAOCTyNna B JJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpTaHM3allMy: YWTaJbHBIC 3ajibl, y4eOHbIC Kopmyca 2, 3, 8
(aynutopus Ne8.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOXXHOCTBIO TTOJKIIOUECHUSI K CETH
«HTepHer» W oOecneyeHHWeM JOCTylna B AJIEKTPOHHYIO  MH(GOPMAIIMOHHO-
obpazoBatensHyto cpeny (QUOC JOHHTY) u 351eKkTpoHHO-OUOIMOTEYHYHO CUCTEMY
(OBC IPRbooks), a Takke BO3MOKHOCTBIO WHIUBUAYAJIbHOTO HEOTPAaHUYEHHOTO JOC-
tyna o0ydaromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHalbHBIX MOOUIBHBIX
ycTpoicTB. CucteMHoe obOecrieueHue: onepanronHas cucrema Microsoft Windows 7
(axkagemuyeckas munieHsus, OpenOffice 2.0.3 (oOmectBennas munieHsuss MPL 2.0),
Mozilla Firefox (oOmectBennas mnunensus MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0mectsennas aumensust GNU).


http://donntu.ru/library
http://www.iprbookshop.ru/

