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1. LUENW U 3A0AYN OCBOEHUA OUCLUUTIIUHDBI (MOAYIA)

Lenu: *  VHXeHepHass  nogrotoBka  obyvalowmxcas B obnactm  MHAOPMALMOHHBbIX  TEXHOMOrUMn
aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHWUSA PaOMO3MEKTPOHHbIX CpPeacTB M CUCTEM  aBTOMAaTM4ECKOro
perynupoBaHus (CAP) Ha nx ocHose.

3apgaum: - usydeHue Lenen, cnocobos, 3agay 1 NPUEMOB KOHCTPYKTOPCKOIO NPOEKTUPOBAHUS;
* U3y4yeHne NporpaMmHbIX MHCTPYMEHTOB aBTOMaTU3MPOBaHHOro npoektupoBaHms CAP;
* U3y4eHune npouenyp KOHCTPYKTOpcKoro npoektuposaHus CAP;
* 03HaKoMseHne ¢ coBpemeHHbIMn CAMNP 1 meTogamm nx UCnosnb30BaHKUS.

2. MECTO AUCUMNNIMHbI (MOAYINS) B CTPYKTYPE OEPA30BATENBHOM MPOrPAMMbI

Uwvkn (pasgen) Or: | B51.0.03.12

2.1 | TpeboBaHuA K NpeaBap1TenbHOM NOAFOTOBKE OGyyYaloLerocs:

ObyuatoLiemycs, npucTynaroLemy K n3yyeHuo oucumnnunHel "CuctemMbl aBTOMaTUYECKOrO NPOEKTUpoBaHms",
HeoOX0AMMO: 3HaHWE OCHOB TEXHOMOrMYECKON NOArOTOBKN COBPEMEHHOIO NMPOU3BOACTBA PAONOINEKTPOHHBLIX CPEACTB,
MHPOPMALMOHHBIX TEXHOITOMMIA U OCHOB MX NPOEKTUPOBAHWS; yMeHne paboTaTb C NPUKNaaHbIMU NporpaMmamMu B
onepauvoHHON cpefe NepcoHarnbHOro KOMMNbITEPA; BriageHue NpakTM4eckuMy HaBbikaMmy U MpOrpamMmMHbIMA
cpeacTBaMy peLLeHUst MHXEHEPHbIX U BbIYUCAUTENbHBIX 3a4au.

OvcumnnuHa "CucteMbl aBTOMaTUYECKOro NPOEKTMpoBaHUs" 6asupyeTcs Ha pe3ynbTaTtax U3y4yeHnst AUCUMNIvH
"MeTogonorus npoekTHon geatensHocTn", "MIHpopMaLNOHHbIE TEXHOMOMMK B NPOECCMOHANbLHON AeATenbHOCTH",
"TexHonorn4yeckmne NpoLeccbl aBToOMaTM3MpoBaHHbIX Npon3eoacTe”, "MoaenuposaHme cuctem 1 npoueccos”.

2.2 | AvcumnnuHbl (MOoAynNK) N NPaKTUKKU, ANA KOTOPbIX OCBOEHME AaHHOW AUCLMNNUHBLI (MOAYnsl) HEOO6XOAUMO Kak
npejliecTByloLlee:

"Pa3pnen 4. MNpoekTMpoBaHue cucTeM aBTomaTudeckoro yrnpaenexus”, "Cpeacrea aBTtomatusauum 1 ynpasneHns”,
"ABTOMAaTM3aLMA TEXHONOMMYECKNX NPOLECCOB M NPON3BOACTB".

3. POPMUPYEMbIE KOMNETEHUUN N UHOUKATOPbI UX AOCTUXEHUA

OMNK-13:Cnoco6eH NpuMeHATbL CTaHA4apPTHbIe MeToAbl pacyeTa NpU NPOEeKTUPOBaHUU CUCTEM aBTOMaTU3aLumn
TEeXHOJIOrM4YeCcKUX NpoLeccoB U NPon3BOACTE;

Orl1K-13.1. TpumeHseT cTaHOapTHble MeToAdbl pacdeTa Npu NPOEKTUPOBAHUW LeTaner aBTOMaTM3MPOBAHHbLIX TEXHOMOrMYecKux
MaLLVH

OlMK-13.2. TlpvmMeHsieT cTaHOapTHble MeTOAbl WCCNeAoBaHUs OUHAMUYECKUX XapakTepUCTMK aBTOMATMYECKMX MaluH W
obopynoBaHusi

OlNK-14:CnocobeH pa3pabaTbiBaTb anropMTMbl U KOMNbIOTEPHbIE NPOrpamMMbl, NPUroAHbLIE ANl NPaKTUYeCKOoro
NPUMEHEeHMNA.

OrK-14.1. BnageeT UHOOPMaLMOHHBIMIN TEXHONOTNSIMU NPUrOAHBLIMU ANt NPAKTUYECKOro NPUMEHEHUS

OMK-14.2. MpumeHsieT MeToabl anropuTMM3aunu, SI3bIKU M TEXHOMOMMM NPOrpaMMMpPOBAHUA MPU peLleHur MpodeccMoHarbHbIX
3agav

B pe3synbTtate ocBOeHUA AUCLMNNNHBI (MOAYNA) 00yYaloLWMACA AOIDKEH:

3HaTb: * MeToAbl UCNOMNb30BaHNA MHOPMALIMOHHBLIX TEXHOMOMMIA B NpoLeccax NpoeKTMpoBaHus;
* TEeXHUWYEecKMe U NporpaMMHble CPeacTBa pacyeTHbIX W rpaduyecknx paboT  Ans  KOHCTPyMpoOBaHWS
paavo3neKTPOHHbIX CPEACTB;
* NPUHLMMbI aBTOMAaTU3aLMN NPOEKTUPOBaHUSI PaANO3NEKTPOHHBIX CPeCTB;
* COBpPEMEHHblE CUCTEMbl aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHWUS PaOMO3NEKTPOHHBIX CPEACTB M CUCTEM
aBTOMaTMYEeCKOro pPerynnpoBaHusi Ha X OCHOBE.

YmeTb: * CaMOCTOSITENbHO paboTaTb C BbLIMUCIUTENBLHOW TEXHUKOW, MakeTamu NpPUKNadHbIX MPOrpamMmM U CO CrpaBOYHOM
nmMTepaTypoii Npu NPOEKTUPOBaHNN PaAMO3NEKTPOHHbLIX CPEACTB;
* NPOEKTMPOBATb NeYaTHbIe NNaThl PaANOSNEKTPOHHBIX CPEACTB C Ucnonb3oBaHnem CAMMP;
* BbIMOJIHSATL TPACCUPOBKY NeYaTHOro MoHTaXxa ¢ ucnosnb3osaHnem CAIP.

Bnapgetb: * npuemamu paspaboTkm MaTemaTudeckux u 3D mopenen, nporpammHbIM M MHGOPMAUMOHHBIM obecnedyeHnem
npouecca NPOeKTUPOBaHNS PaANO3NEKTPOHHbIX CPeaCTB;
* npvemMamu aBTOMAaTU3MPOBAHHOIO OMOPMIIEHNS rPadU4EeCcKON M TEKCTOBOM KOHCTPYKTOPCKOW [OOKYMEeHTauuu B
cooTtBeTcTBMM € TpeboBaHmamm ECKL.




4. CTPYKTYPA N COOEPXAHUE ANCLUUNNWHbI (MOAYIA)

HaumeHoBaHue pasgenoB u Tem /BUA 3aHATusA/ CemecTp | YacoB | MNMpumevaHue
I Kypc

Paspen 1. O6wume cBegeHna o CATMP P3C.
Tema 1. OCHOBHbIE TEPMUHBLI U ONpeAeneHns.
Tema 2. Co3agaHue HOBOrO NpoekTa.

Tema 3. BknioyeHne JOKYMEHTOB B NPOEKT.
Tema 4. PaboTa c AOKyMeHTaMu NnpoekTa.

Mex/ 7 2
/Nab6/ 8 4
/CP/ 7 20,4

Pasgen 2. BU6nnoTekn KOMNOHEHTHOM 6a3bl.

Tema 1. Ba3soBble KOoHLeNnUuMu 6MénMoTeyHoro obecneyeHus.
Tema 2. Co3pgaHne HOBOW MHTErpanbHON 6UGNNOTEKM.

Tema 3. BuUbnuorteka anieMeHToB.

Tema 4. Bubnuorteka nocagouHbIX MecCT.

Mex/ 8 2
Mab6/ 8 4
ICP/ 8 11

Paznen 3. Hactpoiika koHdurypaumm rpacdpuyeckmx peaakTopos.
Tema 1. KoHdurypaums rpachuyeckoro pegakropa cxem.
Tema 2. Hactpoiika koHdurypauum rpadomyeckoro pegakropa ne4yatHou nnartbl.

ICP/ 8 9

Paznen 4. dopmupoBaHue u pefakTMpoBaHMe 3NEeKTPUYECKOW CXeMbl.
Tema 1. PasmelleHrne o6 LEKTOB Ha none YyepTrexa.

Tema 2. PegaktupoBaHue 3reKTpU4eCcKOnN CXeMbl.

Tema 3. Komnunsaumsa npoekTa.

ICP/ 8 9

Pasgen 5. [lpoekTMpoBaHue ne4yaTtHOM NnaTtbl.

Tema 1. Nepenaya cxembl B cpeay NPOEKTUPOBaHMSA NeYaTHOM NnaTbl.
Tema 2. Hactpoiika npaBui NpoeKTUPOBaHUSA.

Tema 3. Pa3melueHue KOMMNOHEHTOB Ha NeYyaTHOM nnare.

/CP/ 8 8,6

Pazpen 6. Pa3melleHne KOHCTPYKTMBHbLIX 35IEMEHTOB Ha Ne4vaTHoOM nnate pefakTopoB
PCB.

Tema 1. OCHOBHbI€ HAaCTPOWKM peaakTopa.

Tema 2. PasmelueHune anieMeHTOB Ha NeYaTHOW nnarte.

/CP/ 8 12

Paspen 7. TpaccupoBKa ne4aTHOro MOHTaxa.

Tema 1. CTaHgapTHasA MHTepaKTUBHasA TpacCUpOBKa.
Tema 2. PaspelueHne KOHUKTOB.

Tema 3. PegaktupoBaHue rotoBon pa3BoaKu.

Tema 4. Bepudpnkaumnsa PCB-npoekTa.

/CP/ 8 14

Paspen 8. NpoBepka neyaTHOM NnaTbl.

Tema 1. Uepapxusa npaBun NnpoekTUPOBaAHUSA.

Tema 2. PepakTop npaBun v orpaHu4eHM nevyaTHOM Nnarbl.
Tema 3. NpoBepka npaBuI NPOEKTUPOBaHUA.

/CP/ 8 14

Paznen 9. ®opmupoBaHMe NPOeKTHOW JOKyMeHTaLuu.
Tema 1. ®opmupoBaHue Gerber-dannos.

Tema 2. ®opmupoBaHne BOM-canna.

Tema 3. BoiBog pe3ynbTaToB NPOEKTMPOBAHUA Ha nevyaTthb.

/CP/ 8 14
K/ 8 0
/3a/ 8 4
/KM/ 8 0

5. OBPA3OBATEJIbHbIE TEXHONOIMA

B pamkax BHYTpPEHHel CWUCTEMbl OLIEHKM KayecTBa NOArOTOBKM ONS TEKYLLEro KOHTPOMS M NPOMEXYTOYHOW aTTectauum B
yHUBepcuTeTe npumeHseTcs 6annbHO-penTMHroBas CUCTEMA OLEHKM 3HaHUI obyyaroLwmxcs (04HOW opMbl 0ByyeHns).

Mpy un3nNoXeHWM TeOopeTUHEeCKOro Martepuana WCnonb3ylTcs MyNbTUMEAWMHbIE TEeXHUYeCcKue CPeacTBa M WUNIOCTPaTUMBHbIE
maTepuansl. JIeKUMOHHBIN MaTepuan 3akpennseTcs B XoAe NabopaTopHbIX 3aHATUWA, Ha KOTOPbIX BLINOMHATCA rpynnoBble Unu
nHAMBMAYanbHble NabopaTopHble 3a4aHns No NPOMAEHHOW TeMe.




Mpn npoBegeHun nabopaTopHbIX PaboT WMCMONb3YIOTCA aKTUBHbBIE WU WHTEPaKTMBHbIE MeToAbl OBy4eHus C MCNonb3oBaHWEM
3MNEKTPOHHbIX obpasoBaTernbHbIX pecypcoB. 3aHATMA Ha nabopaTopHbix paboTax BeayTcsa B KOMMbIOTEPHOM Knacce. Bce
nabopaTopHble paboTbl BLIMOMHAKTCA HA MEepCOoHarnbHbIX KOMMbIOTEPAX C MNPUMEHEHWEM COBPEMEHHOINO MPOrpamMmMHOro
obecneyeHns u UHPOPMAUMOHHBLIX TexHonorun. Kaxgoe BbINOMHEHHOe OOyyallWMMCcs 3afjaHve CchaeTcs Ans  MpoBepku
npenogasaTtento B yCTaHOBMIEHHOe rpadmkom paboT Bpemsi. 1o obecrneumBaeT HeEOOXOAUMYIO OPraHW30BaHHOCTb CO CTOPOHbI
obyuvaroLmxcs, No3BonseT MpernofasaTento OLEHWTb BbIMOSMHEHHblE 3aAaHus, a obyyarowmmces npu HeobxoaMMOoCTW UCNpaBUTb
OTMeYeHHble HeJoCTaTKu.

N3yyeHne aucuMnnMHbI  COMPOBOXAAETCS  camocTosTenbHoW paboTonm  obydvalolmxcs, KoTopasi BKMOYaeT  u3yyeHue
TeopeTM4ecKkoro MaTepuarna, noaroToBky kK nabopaTopHbiM pabotam M odopmreHne OTYETOB MO BbIMNOMHEHHbIM NabopaTopHbIM
paboTaM, BbIMONHEHNE KOHTPOMNbHOM paboTbl 1 KypCOBOro nNpoekTa.

Mpu peanu3dauumn obpas3oBaTenbHOM MporpaMmbl B YHUBEPCUTETE MPUMEHSAIOTCA 3MNEKTPOHHOe OoOyyeHne W OUCTaHUMOHHbIE
obpasoBaTenbHble TexHonorun. [na npoBedeHus ayauTOPHOW M BHeayaWTOPHOW KOHTaKTHOWM paboTbl MCMOMb3YTCH TEXHOMOrMu
BMOEOKOHMEPEHLICBA3N. [NA NpoBeAeHuss BCeX BUAOB 3aHATUI MCMOMb3YyeTCA 3NEeKTPOHHas WHAOPMaLMOHHO-O0bpa3oBaTenbHas
cpefa Byasa.

6. OUEHOYHbIE CPECTBA

OueHKa kayecTBa OCBOEHWS AUCLMNINHBI BKMHOYAET TEKYLLUMIA KOHTPOSb YCNIeBAaeMOCTU B TEYEHNE CeEMECTpa U NPOMEXYTOUHYHO
aTTecTauuio No UToraM OCBOEHWS AUCUMNMUHBI (KYPCOBOW NPOEKT, 3a4eT).

TeKyLLMiA KOHTPOMb YCNEBAEMOCTH U NPOMEXYTOYHAst aTTeCcTaLusl NPOBOASITCA HA OCHOBE YTBEPXKAEHHOMO By30oM dhoHAa
OLIeHOYHbIX CPEACTB, BKIoYatoLwero nabopaTopHele paboTbl, KOHTPONbHYH PaBoTy, TUMOBbLIE 3a4a4un U KOHTPOSIbHbIE BOMPOCHI,
NO3BONSAIOLLME OLEHUTb 3HAHUSA, YMEHUSI U YPOBEHb NPUOBPETEHHBLIX KOMMNETEHLIMA.

MpomexyToyHas aTTecTauusi NPOBOAUTCS B (DOpMe KypCOBOro npoekTa 1 3ayeTa. [1o pesynbTatamM BbINOMHEHNS U 3aLUMTbI
KYpCOBOIo NpoekTa 06y4atoLeMycsi BbICTABIISIETCS OLiEHKA «OTIUYHOY», «XOPOLLOY», «yAOBIETBOPUTENILHO» UK
«HeygoBneTBoputenbHo». K 3aueTy gonyckatoTcs obyyatolmecs, He MMeloLLMe 3a0IKeHHOCTel 3a NpeablayLine ceMecTpsbl,
YCMELLHO BbIMOMHMBLLMNE K 3K3aMeHaLMOHHOW CECCUM BCE KOHTPOMbHbIE MeponpusaTUs No aucumnnuHe. Mo pesynbtatam 3aveTta
obyuvaroLLeMycsi BLICTABISIETCS OLEHKA «3a4YTEHO» UMW «HE3AUYTEHOY.

Bonpocbl Ans npoBeaeHUst TEKYLLEro KOHTPOMS yCneBaeMocTu (3awmuTa nabopatopHbix paborT):
1. Kakum obpasom 3anyckaetcs CAINP Altium Designer?

2. HazoBuTe OCHOBHbIE ropsiumne KnasuLLN CUCTEMBI.

3. Kak BkntoyaeTcst pycckoa3blyHas BEPCUS CUCTEMBI?

4. HazoBuTte HasHa4veHue cnoeB CAlP.

5. Kak cospgaeTtca npoekt B CAINP Altium Designer?

6. 13 kaknx ghanmnoB COCTOUT NPOEKT?

7. Kak pasmelleHbl Ha 3kpaHe OCHOBHbIE MEHIO Y NaHENN CUCTEMbI?
8. MNosicHuTe Ha3Ha4YeHne KHOMOK Ha NaHensX UHCTPYMEHTOB.

9. MoscHuTe, kakme croun ncnonbaytotcsa B CAMNP Altium Designer?
10. Kak 3agaeTcs war cetku?

Bonpocbkl Ha NpOMEXyTOYHYHO aTTecTauuto (3adeT):

1. CAIP kak 06beKT NpoekTMpoBaHMsa — ooLwue nonoxeHus. MoHATMA: aBToMaTM3aunst NPOEKTUPOBAHMS; OO bEKT
NPOEKTUPOBAHWS; MPOEKTHOE PELLEHUE; NMPOEKT; MPOEKTUPOBAHWE; BXOAHbIE U BbIXOAHbIE AaHHbIE; MOAENW; NMPOrpaMMHOe
obecneyeHne.

2. OcHoBHble NpuHUMNbI Npu co3aaHum CAINP — cuctemHoe eanHCTBO; TUNM3auus; passutue. Ob6LLMe NPU3HAKN COBPEMEHHbIX
CANP.

3. CocraB n ctpyktypa CAIP. Bugbl nogcuctem (MpoekTupytoLme, obcnyxusaroLme), Mx HasHadeHwve.

4. MoHsTre “Komnnekc cpeacts aBToMmaTnsmpoBaHHoro npoektuposaHusa (KCAIM)”. HasnaveHne KCAT. Buabl KCAI (0630pHO).
CTpyKTypHbIE YacT! KOMMNIIEKCOB CPeacCTB.

5. NporpammHo-meToaunyeckme komnnekcsl (NMMK). Ux nogemabl. MpobnemHo-opneHTupoBaHHble NMK. O6bekTHO-
opueHTupoBaHHble NMK.

6. Obwecuctemuble NMMK. Vx coctaB 1 HaszHauyeHue. (MoHuTopHble CY, CYB[, nHdopmauMoHHO-NOVCKOBbLIE CUCTEMbI, CPEACTBA
MaLLUHHOW rpaduku, nogcuctemel obecnevyeHns AManoroBoro pexvmMa).

7. MNporpammHo-TexHuveckne komnnekcsl (MTK). Nx nogpasnenenunsi. HasHaveHuve.

8. BeluncnutensHble ceTu. VIx nogpasgeneHve Ha ypoBHWU. HazHauyeHue ypoBHEN.

9. Buabl o6ecneyeHusa CAlMNP. Matematuyeckoe u nHdopmaumnoHHoe obecneveHume.

10. Bugpbl ob6ecnevenuns CAIP. NporpammMHoe 1 nMHreuctTMdeckoe obecneyeHme.

11. Bugbl o6ecneveHusa CAlNP. TexHnyeckoe, METOOANYECKOE M OpraHM3aunoHHOe obecneveHune.

MprMepHble TEMbI KYPCOBbIX MPOEKTOB:

1. ABTOMaTV31pOBaHHOE NPOEKTMPOBAHWE NeYaTHOM NnaThbl reHepaTopa CMHycouaanbHbIX KonebaHuii HU3KoM YacToThI.
2. ABTOMaTU3NpOBaHHOE NPOEKTMPOBaHUE NeYaTHON NnaThl yCUNUTENS HU3KMX YacToT.

3. ABTOMaTV3MpoBaHHOE NPOEKTUPOBAHME NeYaTHo nNnaTel MynbTMBUGpaTopa.

4. ABTOMaTU3NpOBaHHOE NPOEKTMPOBaHUE NeYaTHON NnaTthl Npeobpa3oBaTens HanpsKeHne — TOK.

5. ABTOMaT/3MpOBaHHOE NPOEKTUPOBAHWNE NEYATHOW NMaThl yCUNUTENSs C 3a4aHHON NOMOCOM NponyckaHus.

Bonpocbl Ans 3alumTbl KypCOBOro npoekTa:

1. MNoscHWTe KOMaHAbl KOHUIYPUPOBaHWSA NPoeKTa.

. Yto Takoe kaw npoekrta?

. KakoB nopsigok BBOAA NpMHUMNMANbLHOM CXeMbl?

. B yem otnuumne BBOAA aMeMeHTOB "3eMnn" U NUTaHWs OT BBOAA APYrMX AreMEHTOB?
. KakoB nopsinok BBOga nepapxmyeckmx arieMeHToB?

. B yem otnmnume nepapxmyecknx NnopToB N KOHTAKTOB?

. Kaknm 06pas3oB Ha npuHUMNNanbHY0 cxemy BBOAATCS LUNHBLI?

. Kak ns3baButbcs oT HenpasunbHOro 3akopadynsaHns NPOBOAHUKOB?

. MpuBeanTe NOpAOOK CO30aHNS U UCNONBb30BaHUA Makpodanna?
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10. Kakne komaHAapbl cnyxaT Ans maclutabupoBaHns 1 nepemMeLLeHrs no cxeme?

11. Ykaxute He meHee AByX BapnaHTOB Novcka arneMeHTa Ha cxeme?

12. Kaknm obpasom npoBepsieTCst NpaBuIlbHOCTb BBOAA NPUHLMMMANBHON CXEMbI?

13. Kak cBsi3aHbl TUMbI NPOEKTOB C BO3MOXHbLIMU AN HUX hopmMaTtamu CNMCKOB COEANHEHNN?
14. C kakoW Lienbto B NPOEKTE UCNOSNb3YeTCA HECKONbKO UMEH OHON 1 TOM Xe Lenun?

15. Kak paspeluaeTcs KOHpMKT B UMeHax Lenen?

®OC no gucuunnuHe npeacrtaeneH B NMPUITOXKEHWUA k Pr4.

7. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE ANCLUUNIINHBI (MOAOYIA)

7.1. PekomeHayemas nutepaTypa

7.1.1 OcHOBHas nuTepartypa

ABTOpbI, cocTaBuTEeNnn | 3arnaBue, Ha3Ha4eHue, ccblfka W3paTtenbcTBO, rop
1.1 Maktac M.A., MpoekTupoBaHue nevatHbix nnat B CAIMP Altium Designer: c6opHuk YnbsaHoBck: YNlTY, 2014,
BekmyxameToB .M. nabopartopHbIx pabor., ,
1.2 JlonatkmH A.B. MpoekTnpoBaHmne neyatHblx Nnat B Altium Designer., , M.: OMK Tpecc, 2016,
J11.3 | Llapés M.T. [MpoekTnpoBaHmne neyaTtHblx NnaT B nporpamme Sprint Layout 6., , | YnbsaHoBck, 2016,
.4 TpyxuH M.I. OCHOBbI KOMMBIOTEPHOIO NPOEKTUPOBaHNSA U MOAENMPOBaHNSA Mocksa : NagatenbcTeo
pPaAmnoanekTPOHHbIX cpeacTs. JlTabopaTopHbI NpakTUKyM : yyebHoe HOpanr, 2022,

nocobve ans BY30B, ,

7.1.2 JononHuTenbHasa nutepartypa

ABTOpbI, cocTaBuTenun | 3arnaBue, Ha3Ha4eHue, ccblfka W3pnaTtenbcTBO, rop

2.1 YBapos A.C. [MpoekTnpoBaHmne neyaTtHbIX NNaT. 8 nyywmnx nporpamm., , M.: OMK TMpecc, 2009,

2.2 CabyHuH AE. Altium Designer. HoBble peLLeHWs B MPOEKTUPOBaHNM 3NEKTPOHHbIX M.: ConoH-lpecc, 2009,
YCTPOWCTB : y4ebHoe nocobue ans By30B., ,

J12.3 Cyxoponbckun B.HO. Altium Designer. CkBo3HOE NpoeKTMpoBaHne PyHKLMOHanNbHbIX y3ros POC CIN6.: BXB-MNeTepbypr,
Ha nevaTtHbIX nnartax : y4ebHuK ans By3oB., , 2017,

2.4 Keuwves J1.H. MpoekTupoBaHue nevaTHbIX NnaT Ans umdgpoBon ObICTPOAENCTBYOLLEN M.: OOO "Tpynna NAT",
annaparypsl., , 2007,

7.2. AneKTPOHHbIe y4ebHble U3aaHNsA U INEeKTPOHHble obpa3soBaTenibHble pecypcbl

E-learning MNopTan anektpoHHoro obpasosaHusa UBITIY: https://moodle.ivgpu.ru/

7.3. UHdopmaumoHHoe obecneyeHne AUCLMNIIUHBI

7.3.1 JInueH3noHHOe U CBOOOAHO pacnpocTaHsAeMoe NporpaMMHoe obecrnevyeHue, B TOM Yucne
OTe4yeCTBEHHOro Npon3BOACTBa

OnepaumnoHHas cuctema Microsoft Windows 7 Professional / JiuueHans Ne49261729 ot 04.11.2011, 64714165 ot
30.01.2015.

OnepaumnoHHas cuctema Microsoft Windows XP Professional / JluueHanst Ne 42475881 ot 13.07.2007.

OdomcHble npunoxenns Microsoft Office Professional Plus 2007 / lluueHaus Ne64873126 ot 03.06.2015, Ne64714135
o1 30.01.2015, 60Hyc k nuueH3nm Ne64714165 ot 30.01.2015.

OdomcHble npunoxeHus Microsoft Office Standart 2013 / JlnueHans Ne64873126 ot 03.06.2015.

MpuknagHoe nporpammMHoe obecneveHune obuwero HasHadveHns MATLAB R2009b / NlnueHsusa Ne2524049 ot
11.06.2009.

MHdopmaunoHHas cuctema gns pewenHns cneundumyeckmx otpacnesbix 3agad KOMIMAC-3D V12 / Akt NeMLL-10-
00301 ot 12.10.2010.

MHdopmaumoHHas cuctema ans pewenuns cneumdudecknx otpacnesbix 3agady KOMIMAC-3D V15 / NuueHanoHHoe
cornawexue Ne ML-15-00061.

MpuknagHoe nporpammMHoe obecneveHune obuero HasHayveHusa Mozilla Firefox / CBo6oaHo pacnpocTtpaHsiemoe [M0.
MpuknagHoe nporpammMHoe obecneveHune obuero HasHayveHns Adobe Reader / CBo6oaHo pacnpocTtpaHsiemoe [M0.
MpuknagHoe nporpammHoe obecneyeHune obiero HazHaveHusa WinDjView / CBobogHo pacnpoctpaHsiemoe MO.

7.3.2 NepeyveHb npoceccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHBLIX CMPAaBOYHbLIX CUCTEM

7.3.2.1 | ObC nsgarensctea "llaHb", https://e.lanbook.com/

7.3.2.2 | OnekTpoHHas 6ubnunoteka UBITIY, https://lib.ivgpu.ru/

7.3.2.3 | OBC "YHuBepcuTeTckas bubnmoteka OHnann", https://biblioclub.ru

8. MTO (OBOPYAOBAHUE U TEXHUWYECKWUE CPEACTBA OBYYEHUA)

B xope M3yyeHus OUCUMMIUHBLI NEKLMOHHbIE 3aHATUA NPOBOAATCS B ayauMTopun, 060pynoBaHHON MYNbTUMEAMNHBIM MPOEKTOPOM,
KOMNbIOTEPOM NpenogaBaTens n NoAKNtoYeHneM K cetn "IHTepHeT".

JlTabopaTopHble paboTbl NPOBOAATCS B KOMMbIOTEPHOM KIlAacCe Ha NEPCOHanNbHbLIX KOMMbIOTEPAX, UMELUMX MOAKIIOYEHME K CETU
"MIHTepHeT", C yCTaHOBMNEHHbIM FMLUEH3NOHHBIM U CBOBOAHO-pacnpocTpaHaeMbiM NporpaMMHbIM obecneveHrem, HeobxoamMbIM
4N BbINOMHEeHWst paboT No ANCUMNIIMHE.

MomeleHns ona camocTosaATenbHON paboTbl 0Oy4valoLWMXCA OCHALEHbl KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOOKITHOYEHUS
k ceTn "MHTepHeT" 1 obecneyeHneM 4OCTyna B SMEKTPOHHYH0 MHGOPMaLMOHHO-06pa3oBaTenbHyo cpeay YHUBepcuTeTa.




9. METOOUYECKHUE YKA3AHUA ONA OBYYAIOLLUXCA MO OCBOEHUIO ANCLIUMITUHBI (MOLOYNA)

[ns ycnewHoro BbINONHeHWs Bcero o6bEéma paboT, NpeayCMOTPEHHbIX paboyMM yy4ebHbIM nnaHom, Mo  AUCUMNnHE
obyuvarLmmMest pekoMeHayeTcs:

+ obgsaTenbHO nocewatb BCE BUAbl 3aHATUWA, a Takke TpynnoBble U WHAMBWAYamnbHblE KOHCYNbTauum B COOTBETCTBUM C
YCTaHOBIIEHHbIM PacnvcaHnem;

* BeCTu pabouyto TeTpadb ¢ NpopaboTKoW 1 3amMmeTkaMm Mo U3yvyaeMbiM BOMPOCaM;

* OCMbICIIEHHO (TBOPYECKM) MOAXOAWTb K CamMoCTOosATeNbHOW paboTe C MCTOYHUMKOM OCHOBHOW, AOMOMHWUTENbHOW NUTepaTypon M
MHTepHeT-pecypcamu, NpuBeaEHHbIMU B JaHHOW paboyel nporpamme;

e ONs Nydylero yCBOEHUS MaTepuana nepef KaxabiM HOBbIM 3aHATMEM 3HAKOMWUTBCHA C y4yebHO-MeToauyeckumu MaTepuanamu,
KOTOpble AOCTYMHbI B 3NEKTPOHHOM BUAEe Ha nopTarne anekTpoHHoro obpasosanua MBITIY https://moodle.ivgpu.ru.

Jlekuun ABRAKTCA OOHUM M3 BaXKHEWLWIMX STarnoB W3YYEeHWs OUCUUMMMHBI M cUCTeMatusaumm 3HaHun y obydarowmxcsa. Ux
HeOoOX0AMMO MCMoNb30BaTh MPU BLIMOMHEHUN KYPCOBOIO NPOEKTa, NOAroToBKe K nabopaTopHbiM paboTam u 3a4eTy.

JlabopaTtopHble paboTbl TpebyloT npeaBapuTENbHOrO 3HAKOMCTBA C TEOPETMYECKUMM MaTtepuarnioM, a Takke CaMOCTOATENbHOro
N3y4yeHUs OTAENbHbIX BOMPOCOB MO 3afaHHbIM TemaM. [locne 3aBeplueHus 3aHATUS HeobXxoaMMO NPOBEPUTb MPaBUIbHOCTb
BbINONIHEHUsI paboThl y NpenogaBaTtens, oopMUTE OTHET Y OTYUTATLCS MO AAHHOW TEME.

CamoctosiTenbHast paboTta oby4arloLmxcss NpoBOAUTCA MO YyKasaHHbIM MpernofaBaTensM TemMaM U peKoOMEeHAyeMoW nutepatype.
CamoctosiTenbHasa paboTta oby4dalollerocsi sBNSETCA OCHOBHbIM CPeACTBOM OBrageHust yyebHbiM MaTepuanom BO Bpems,
cBobogHOe OT 06sA3aTenbHbIX y4ebHbix 3aHATUN. CamocTodATenbHas paboTta obydatollerocs Hag yCBOeHneM y4yebHoro marepuana
no yyebHOM OuCLUMNNMHE MOXET BbIMONMHATLCA B Oubnmoteke yHuBepcuTeTa, Yyy4ebHbIXx kabvHeTax, a Takke B [OMAaLUHMX
ycroBuax. CopepxaHue camocToaTenbHOM paboTel  obyvaroweroca onpegensieTcss pabodert nNporpaMMon  OUCLMMNINHGI,
MeToAMYECKMMN MaTepuanamu, 3afaHusMM U ykasaHusaMu npenogaBatens. MOXHO [OMOfHWUTL  CMUCOK  UCMOSb30BaHHOM
nuTepaTypbl COBPEMEHHBLIMW UCTOYHUKAMW, HE NpPeaCcTaBleHHbIMU B CMIMCKE PEKOMEHAO0BaHHON NUTepaTypbl U UCMONb3oBaTb UX B
JanbHenwem obyyeHunn.

CamocTtosiTenbHast paboTa BO BHeayguUTOPHOE BpPEeMSI COCTOMT M3 MOBTOPEHMSI TEOPETUYECKOro MaTepuana, BbINOMHEHMWS
KOHTpONbHOW paboTbl, BbLINOMHEHWS pa3fenoB KypcoBOro MpoekTa, MOAroTOBKM K nabopatopHbiM paboTtam, mdyveHus yvyebHonm u
Hay4HOW nNuTepaTtypbl, NOArOTOBKN K 3a4eTy.

10. YCJIOBUA PEANTU3ALIMK OO BO AnAd nuuy ¢ OorePAHUYEHHBIMM BO3MOXHOCTAMM 3[OPOBbA U
MHBANNOOB

lMpenogaBsaHne AUCLUMNAWHBI OOMKHO Y4UTbiIBaTb OCOBGEHHOCTW MO3HaBaTENbHOW OEATEeNbHOCTU W FIMYHOCTHOW OCOBGEHHOCTM
obyyarowmxca n3 Yncna nuy, ¢ OrpaHMYeHHbIMU BO3MOXHOCTAMKU 3a0poBbs (OB3) n nHBanmaoB (MO BO3MOXHOCTM Ha NeKumsX,
ceMuyHapax, nabopaTtopHbix pabotax u T.4.). Y4eT ocobeHHocTel 0byvarLmxcs ¢ MHBANMOHOCTBIO B MOMHON Mepe NposiBNsieTca
Ha NpPeayCMOTPEHHbIX A8 Takux 0by4varoLmMxXcs MHAMBUAYaNbHbIX KOHCYNbTaUMsSX NO ANCUUMNIIMHE.

HeobxogmMmo BO Bpems npenofjaBaHWs B OOLWeW rpynne yuuTbiBaTb pearnbHble BO3MOXHOCTM vy ¢ OB3 »n uHBanvaos.
Koppekuus meToauku npenofaBaHus Ans OAHHOW rpynnbl MWL, BO3MOXHa Ha WHAMBMAYanbHbIX 3aHATUSAX. [Mpenogasatens
OOMKeH Yy4nTbiBaTh umanonorndeckue ocobeHHocTn obyvaemoro u paspaboTaTb pekoMeHgauuM W Npuembl  BbIMOMHEHUS
nocTaBneHHOW 3agayn wuHauBMAayanbHo. Bo3moxeH noabop MHAMBMAYaNbHOrO 3a4aHusi C KOPPEKUMEN YPOBHS CIOXHOCTM
BbINOMHAEMOro 3a4aHuns.

CneumanbHble ycnosus And nonyveHns obpasoBaHMA OOyYalOWMMUCA C OrpaHWYEHHbIMW BO3MOXHOCTAMW 3[40POBbS YCMOBUSA
00y4eHnsi, BOCMUTaHUS U pasBUTMA Takux OOy4valoLMXCs, BKM4Yawwme B ceba MCnonb3oBaHne crneumnanbHbiXx 06pasoBaTeribHbIX
nporpaMm M MeTodoB OOy4YeHUs W BOCMUTaHUA, CreumanbHbIX Y4eOHMKOB, y4eOHbIX Mocobuin u AuaakTUYeckux MaTepuaros,
cneumanbHbiX TEXHUYECKMX CpeacTB OOy4YeHMs KOMMEeKTUBHOrO M WHAVBUAOYanbHOrO MNOMb30BaHUs, MpefocTaBrieHne ycnyr
accucTteHTa (MOMOLLHUKA), OKa3biBaloLWEro obyyallmMMcs HeobOXOAMMYK TEXHWYECKYI MOMOLLb, MPOBEAEHWE TIPYMMOBbLIX W
WHOMBMAYANbHbIX KOPPEKUMOHHBIX 3aHSATWUIA, obecneyeHne OOCTyna B 34aHUSI OpraHv3auui, OCYLLEeCTBMAIWUX obpa3oBaTenbHY
OeaTenbHOCTb, W Apyrme ycnoBusi, 6e3 KOTOpbIX HEBO3MOXHO WNU 3aTpyAHEHO OCBOEHME obpa3oBaTenbHbIX Mporpamm
0o6y4yaroLMMUCs ¢ orpaHNYEHHBIMU BO3MOXHOCTSIMU 300POBbSI.

Mpu obyyeHun nuy C¢ OrpaHNYeHHbIMM BO3MOXHOCTSIMU 3[0POBbSi 3MEKTPOHHOE OByYeHne M AUCTaHUMOHHble obpasoBaTenbHble
TEXHONOMMM OOIMKHbI MpeaycMaTpuBaTh BO3MOXHOCTb NpuemMa-nepegadv nHpopmMauum B 4OCTYNHbIX AMNst HUX hopMax.

HeobxoamMmo yuntbiBaTb TOT (PakKT, YTO obyvarLlmecs He Bcerga MMerT hr3nMyeckytd BO3MOXHOCTb nocewaTtb 3aHsaTus. MNostomy
uenecoobpasHo paspabaTtbiBaTb AWCTAHLMOHHYH WMH(OPMAUMOHHYIO MOJAepXKy npouecca obyyeHus. TakMM CpeacTBOM MOTyT
ABNATbCA oOyvalolme KOMMbIOTEPHbIE UMbMbI MO AaHHOW AMCLMMIIMHE, Npe3eHTauuu, KOoTopble OOyYalolMncs MOXeT
npocmaTtpuBaTtb JoMa B KOMGOPTHON cpefe v 6e3 numuta BpeMeHMN.

O6yuyatowmecs n3 yncna nuy ¢ OB3 1 uHBanMaoB obecneunBaloTcs nevaTHbIMU U (MNU) SNEKTPOHHLIMU Obpa3oBaTenbHbLIMU
pecypcamu B hopmax, aganTMpoBaHHbIX K OrPaHUYEHNSIM UX 340POBbS.

Mpu npoBeaeHWM 3aHATUA B KOMMbIOTEPHBIX NabopaTtopusx LenecoobpasHo ucnonb3oBaTb NPoekTop Ans Hanbonee yaobHoro
pa3mMeLleHnsi oby4datolerocsi ¢ OB3 npu M3noxeHun matepuana 3aHaTus.




