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1. IEJIM U 3AJTIAYM OCBOEHU A JUCHHUITJIMHBI

Leabio sBiISETCS MOATOTOBKA OOYYAIOIIMXCS K MPOEKTHO-KOHCTPYKTOPCKOW JAESATEIBHOCTH IO
HanpasiieHuto Maructpatrypsl 11.04.04 «DnekTpoHUKa 1 HAaHORJIEKTPOHUKA» MOCPEICTBOM 0OeCTIeUeHHs
3TanoB (popMupoBaHUS KOMIETeHINN, perycMoTpeHHbIX PI'OC, B 4acTH NpeICTaBICHHBIX HIDKE 3HA-
HUM, YMEHUH U HaBBIKOB.

33[{3'11/12 HN3YUCHUC MMOHATHIHOI'O arIapara JuCHUIIIMHBI, OCHOBHBIX TCOPCTUYCCKUX MTOJIOKEHUH
U MCTOAOB, IPUBUTHUC HABBIKOB IPUMCHCHHA TCOPETHUICCKUX 3HAHUI AJId PCIICHHUA IMTPAKTUYCCKUX 3a1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctummua b1.B./IB.02.01 «ABTOMaTH3MpOBaHHOE NMPOEKTUPOBAHUE YCTPONCTB MPOMBIILIECH-
HOM 3JIEKTPOHUKMY» OTHOCUTCS K BAPUATHUBHON YacTH MPOTPAMMBbI U SBIISETCS AUCLHUIIIMHON O BEIOODY.

Jnis m3ydeHus] NaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS W HABBIKH, (hOpMHUpPYEMBIE
npeaumectsymuMu aucuuiuinaamu: b1.B.03 «Cnennaibable BOIPOCH CXEMOTEXHUKI.

[lepevenp AUCHUIUINH, 3HAHUS, YMEHUS U HaBBIKU, KOTOPBIX (hOPMUPYIOTCS MapalieIbHO C TaH-
HoM muciuruinnoi: b2.B.02(Y) «Texnonoruueckas (IpoeKTHO-TEXHOJIOTHYECKAs ) TPAKTUKAY.

[lepeueHp mocneAyOUMX TUCHUIUIMH, JUIS KOTOPbIX HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyembie ganHoi nucrumuinHoi: b3.01 «IloaroroBka k 3ammure u 3aliTa BHITYCKHON KBanu(duka-
noHHOM padoTey, ®T/.01 «OTnanounsie cpeacTBA MUKPOIPOLIECCOPHBIX CUCTEM).

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JUCIUITJINHbI

OcBoeHMe QUCHMILIMHBI HAlIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIMINX KOMIETEHIUN B
cootBeTcTBUH ¢ PI'OC BO un OIl BO no nanHOMy HallpaBJIEHUIO TOATOTOBKH:

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIeTeHIHI

I/IHZ]I/IKaTOI)bI JOCTHXKCHUSA

Komnerennus .
KOMIIeTeHITH I

PesynbTatel 00yyeHus

3HaeT: NPOEKTUPOBATH YCTPOMCTBA, MPUOOPHI U
CUCTEMBI DJIEKTPOHHON TEXHUKH C YIETOM 3a-
JIAaHHBIX TpeOOBaHMIA

Ymeert: [IpoekTupoBats yCTpOHCTBa, TPUOOPEI
Y CUCTEMBI 3JIEKTPOHHON TEXHHUKH C yIETOM 3a-
JIAaHHBIX TpeOOBaHMIA

Bnapeer: Metonamu MIPOECKTUPOBAHUS
YCTPOWCTB, PUOOPOB M CHUCTEM 3IIEKTPOHHOMU
TEXHHKH C yIETOM 33JJaHHBIX TPeOOBaHUN

MK-3 CnocobeHn mpo-
exktupoBath  ycrpoii- | [IK-3.1 TIpoektupyer ycrpoiicTsa,
CTBa, MPUOOPBI M CHU- | MPUOOPHI U CHUCTEMBI AIIEKTPOHHOM
CTEMbI  3JIEKTPOHHOHM | TEXHHUKH C YYETOM 3aJaHHBIX Tpe-
TEXHUKH C YYETOM 3a- | OOBaHUI

JTAaHHBIX TPeOOBaHMI
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4. CTPYKTYPA U COAEPKAHUE JUCHUITIJIMHBI

CTpyKTypa AMCUMILIMHBI:
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b1.B.AB.02.01

ABTOMaTM31POBaHHOE NPOEKTUPOBaHME
YCTPOWCTB NPOMBILLNIEHHOM 3N1EKTPOHMKM
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52
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83 45

OBO3HAYEHMUAL:

Buabl npoMexXyTOYHOM aTTecTanuu (BHAbI KOHTPOJISA):

DK3 — DK3aMEH;

3a0 — 3a4eT ¢ OLCHKOI;
3a — 3auerT;

Buasl pador:

KoHTaKT. — KOHTakTHas paboTa 00y4aroIUXcsl C PENoiaBaTelIeM;

Jlex. — JeKIIMOHHbIE 3aHATHS;
Jla6. — nabGopaTopHbie pabOTHI;
[Tp. — mpaxkTHuecKue 3aHATHUS;

KPII — kypcoBas paboTa (KypcOBOM IPOEKT);
PI'P — pacuetHo-Tpaduueckas padota (pedepar);

CP — camocrosiTenbHas paboTa CTy/I€HTOB;

3.. — 00BEM JUCHUIIIIMHBI B 3a4CTHBIX CANMHHIIAX.
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CoaepxaHue TMCUMIINHBI:
Ne HaumMeHoBaHue BUI0B 3aHSITUIl U TEMATHK, COAEP:KaAHUE

1 | mexuuonHsle 3auaTHs 9 mt. o 2 yaca (18 gac.):

Tema 1. Bonpochl cTaHAapTH3aIMM NPOLECCOB NMPOEKTHPOBAHMA. JTaNbl NMPOEKTHPOBAHUS.
IloHsiTHS KM3HEHHOI'0 LMKJIa u3aeausi. CTPYKTypbl cUCTeM aBTOMaTH3UPOBAHHOIO NPOEK-
tuposanus (CAIIP).

1.1. Bompockl cranaapTH3aliM MPOLECCOB MPOEKTUPOBAHUA. DTambl MPOEKTUPOBAHUS C YUETOM
MOHSTHUHN JKU3HEHHOT0 IIUKJIa U3Jenusa. Bornpockl cTanmapTu3anny cpeicTB aBTOMATH3AIUH TPOEK-
trpoBaHusA. CTPYKTypel CHCTeM aBToMaTm3upoBaHHOTO TpoektupoBanus (CAIIP). MonxynbHBIN
MPUHLMI IPOEKTHpoBaHusl. POpMHUPOBaHNE TEXHOJOIMYECKUX TPEOOBAHUH K IMPOLECCY MPOEKTH-
pOBaHM, KaK YaCTH €AMHOTO MPOU3BOICTBEHHOTO IIUKJIA.

Tema 2. Opra”Huzanusi npouecca aBTOMATH3HMPOBAHHOIO NPOEKTHPOBAHUSL IEKTPOHHBIX
YCTPOMCTB.

1.2. Uenn u 3agauu npoekTupoBaHusi. DopMHUpoBaHHE TEXHUYECKOTO 3afaHUsl AJs Hay4dHO-
HCCIIEIOBATENBCKUX U OMBITHO-KOHCTPYKTOPCKUX MPOEKTOB. ['pymmbl TpeboBanuii k mpoekty. [lo-
CTaHOBKAa 3aJa4 Ui aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS MOJIEIUPOBAaHUS H aHAIN3a
YCTPOICTB MPOMBIIUICHHOH 31eKTPOHUKH. BBIOOp mporpamMm A pemeHust NPOeKTHBIX 3a1ad.
Tema 3. IIporpaMMsbl cXeMOTEXHHYECKOr0 MPoeKTHPOBaHusl. MeToAbl aBTOMATH3AallUH CXe-
MOTEXHHYECKOI'0 IPOCKTUPOBAHUSI.

1.3. IIporpamMmpl CXEMOTEXHHUUYECKOTO MPOEKTUPOBaHUS. MeTo/lbl aBTOMAaTU3alUU CXEMOTEXHAYE-
CKOT'O TIPOCKTUPOBAHUS. DJICKTPOHHBIE KOMIIOHEHTHI, KaK 0a3a MpoeKTupoBaHus. BeIOop ameMeHT-
HoMi 0a3pl, obecnieueHne GopMupoBaHre OUOIMOTEK KOMIIOHEHTOB NTAKETOB aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS JJIEKTPOHHBIX YCTPOMCTB.

Tema 4. bubaunoreunbie noacucreMbl CAIIP, cTpykTypa u ncnoJibL30BaHue.

1.4. YcrpoiictBo bubnmmoteunoit moacuctemsl CAIIP. TToctpoenne OMOIMOTEYHBIX KOMIIOHEHTOB,
cucreMbl aTpuOyToB U nmapamerpoB. CrocoObl nomnoiaHeHus: OubanoTek npoekra. HazHauenue mo-
Jiell TabynIl KOMIIOHOBKM KOMIIOHEHTOB M HX peaakThpoBaHue. CHHXpOHHU3AIMs OMOIHOTEK mpu
TpyNIoBoii pabote

Tema 5. IIporpamMMHbIe KOMILUIEKCHI JJIsl IPOEKTHPOBAHUS H AHAJM3Aa CXeM JIEKTPOHHBIX
YCTPOMCTB.

1.5. IloaroroBka cpeapl MPOEKTHPOBAHHUS IS BBINOJIHEHHSA MpoekTa. [IpuMepsl coBpeMeHHBIX
CAIIP nmns pa3paboOTKH 3JCKTPOHHBIX YCTPONCTB. AHAJIU3 M MMHUTAIIMOHHOE MOJICIIMPOBAHUE KaK
4acTh aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUS JIEKTPOHHBIX cxeM. OpraHu3alusi MOAEIUPOBAHUS
Ha ocHoBe Spice, VHDL u XML onucanuii. CtpykTypa nuctunra Pspice, Ha3HaueHUe aTprOyTOB,
rapaMeTpoB, onuuii. Moienn u MaKpOMO/IEH.

Tema 6. IIporpaMMHBIe KOMILTEKCHI 1JI5l IPOeKTHPOBAHMSA NMEYaTHBIX IJIAT.

1.6. Ileyarnsle muatel. TeXHONOTHUECKHE W KOHCTPYKTHUBHBIE TpeOoBaHus. [locTaHoBka 3amad u
OpraHM3anys MPOEKTHUPOBAHUS MEYATHBIX TUIaT. ABTOMATHU3aNMs MPOSKTHPOBAHUS ITE€YATHBIX TUIAT.
CpenctBa aBTOMAaTH3allMM  pa3MELIEHUS U TpacCHUpOBKHU. [I0ATOTOBKAa M3rOTOBIIEHUS IMEYaTHON
miatsl B CAD, nepeada npoeKkTa NeyaTHOM IJIAThl AJI IPOMBIIIEHHOTO TPOU3BO/ICTBA.

Tema 7. CucTeMbl CKBO3HOT0 MPOEKTUPOBAHNUSA PAAN0JIEKTPOHHBIX YCTPOICTB

1.7. TloHATHS CKBO3HOTO MPOSKTHPOBaHUA. B3anMopeicTBHE MPOrpaMMHBIX MOMYJIECH IPH CKBO3-
HOM IPOEKTUPOBAHUM JJIEKTPOHHBIX yCTpOHCTB. COBPEMEHHBIE MAKEThl CKBO3HOI'O NMPOEKTHPOBA-
HUS, UX COCTaB M BO3MOXKHOCTH, OpTaHH3aIMs IpoIiecca CKBO3HOTO MPOEKTHPOBAHUA B paboumx
rpynnax. Coctas 1 TpeOOBaHUS K IOATOTOBKE KOMIIJIEKTOB IPOEKTHON TOKYMEHTALUH.

Tema 8. Onenka pe3yJbTaTOB NPOEKTHPOBAHMA € y4eTOM KOHCTPYKIMH NMEYATHON IJIATHI.
1.8. TexHonorn4eckas MoAroTOBKa MPOEKTa TeyaTHOM miatkl. [IpoBenenue ananmza paboThl cripo-
E€KTUPOBAHHOTO ycTpoicTBa [IporpaMMmHbIe cpeicTBa aBTOMAaTU3allud aHaiau3a. [Ipearomnonoruue-
CKHH W TOCTTONOJIOTMYECKUI aHaN3 JIEKTPOHHBIX yCTpoWCTB. CpencTBa 3JIEKTPOMArHUTHOTO
aHaJIM3a M WX UCHOJb30BaHME MpH NpoekTHpoBaHnu CBY um mMmmynbcHbBIX ycTpoicTB. Kputepun
OLICHKH PE3YyJIbTATOB IIPOCKTUPOBAHMS JIEKTPOHHOTO YCTPOMCTBA.

Tema 9. OOecneyenne pe:KMMOB Pad0Thl 31EKTPOHHOI0 YCTPOHCTBA HA ITane NPOeKTHPOBA-
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HHUSIL.
1.9. O6GecneueHre TEILIOBBIX PeKUMOB padoThl POA. PacueT 1 MoAeIupoBaHUE TEILIOBOTO PEKUMA
PabOThI ANEKTPOHHBIX yCTporcTB. OICHKA apaMeTPOB HAaICHKHOCTH, METOIbI O0CCIICUCHHYSI HAIEK-
HOM paboTHI AIIEKTPOHHBIX YCTPOICTB Ha dTare mpoektupoBanus. TpeboBanus OMC u ux ydeT npu
MPOBEICHUH NPOCKTUPOBAHHUS JICKTPOHHBIX YCTPOUCTB.

2 | mabopaTtopHbie paboTs 8 mT. Mo 4 waca, 1 mt. mo 2 vaca (34 gac.):

2.1. Co3pnanue ycIoBHBIX IpadUuecKUX N300pakeHUI 2IEMEHTOB U MocTpoeHue cxeM B cpeae CAD
(4 gaca).

2.2. Coznmanue nocanounbix Mect komnoneHToB BUC B cpene CAIIP (4 gaca)

2.3. Coznanne 6ubmmoreunsix koMnoHeHToB bUIC u m3ydyeHne mpoiecca OpraHu3aluyl MPOEKTOB
MUKpoIpoleccopHbix ycrpoiicts B CAIIP (4 vaca)

2.4. lloctpoenue n ohopMIICHNE TPUHITUIHAIBFHBIX CXEM JJIEKTPOHHBIX YCTPOUCTB (4 daca)

2.5. llocTpoeHne u aHAW3 MPUHIUIHAIBHBIX CXEM YCTPOWCTB MPOMBIIUICHHON 3JEKTPOHUKH (4
gaca)

2.6. PazmenieHne KOMIIOHEHTOB U U3yYEHNUE HMHCTPYMEHTOB TPACCUPOBKHU ME€YaTHBIX ILIaT (4 yaca)
2.7. BrimonmHeHNe MpoeKTa MeYaTHOH 1iaTh (4 Jaca)

2.8. BrinosHeHMe 0011Iero aHanu3a npoekra(4 yaca)

2.9. N3y4yeHnue cpeacTB mepenaud mnpoekta mexnay pasnuuabiMu CAIIP u gopmupoBanme snek-
TPOHHOU JOKYMEHTaMH (2 Jaca)

3 | npakTHuecKue 3aHATHS — HE IPEIyCMOTPEHBI

4 | pacuetrHo-rpadnueckas padora «lIpoekTHpoBaHHE 3IEKTPOHHOTO YCTPOWCTBA B COOTBETCTBHU C
WH/IMBUAYAJIBHBIM 3aJaHHEM.

5 caMmocCTosITeIbHasl paboTa CTYIEHTOB: Jac.
5.1. 3y4enune marepuanoB JEKIUH 18
5.2. [loaroToBKa K MPaKTUYECKUM 3aHATHIM -
5.3. [ToaroroBka K 1abopaTOpPHBIM paboTam 32
5.4. PacuetHo-rpadmueckas pabora 33
Bcero: 83
5.5. [loaroroBka K 3K3aMeHy 45

Texkymuii KOHTPOJIb: [IMCBMEHHBIN M YCTHBI KOHTPOJIBHBIA ONpPOC IO M3YyYEHHOMY
TEOPETUYECKOMY MaTepHally U MOJTYYeHHBIM NPAaKTUYECKUM HaBbIKaM MPOBOJMUTCSA Ha Jabopa-
TOPHBIX 3aHATHSIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HA

Ne .

w/n Bunbl yueOHBIX 3aHATHH Oo0pa3oBaTeJIbHbIC TEXHOJIOTHH

1 ek WnTepakTuBHAs NeKus (JIEKUUSA-BU3YaTIU3alIns).

' WMHauBuyabHBIE U TPYIIIIOBBIE KOHCYJIbTAMU 10 JUCLIUIUIMHE.

TexHomorust 00y4eHus: Ha OCHOBE PELICHHUS 3a7a4 M BBIIOIHE-

2. | IlpakTrueckue 3aHATHS .
HUS YIPaKHEHHH.
TexHomornss BBHITIOTHEHHS JIAOOPATOPHBIX 33/JlaHUN WHIAWBHUILY-
QJIBHO.

3. | JlaboparopHas pabora TexXHOJOTHs BBIMMOTHEHHUS JTA0OPATOPHBIX 3aJaHUN B MaJou
rpymre (B Opurane).
Jormyck k tabopatopHoii paboTe.




Hanpaenenue noocomosxu 11.04.04 «Onexmponuxa u HaHoI1eKMPOHUKAY

CMONeHCKun
Ilpozpamma mazucmpamypuvr «lIpomviuunennas s1eKmpoHUKa U MUKPONpOYeccopHas C B
mexHuxKa» S |
PIIJ[ 51.B.J[B.02.01 «Aémomamu3zuposaHnoe npoeKxmuposanue yCmpoucme npomMbliil- mM3n_

JIeHHOU OJIEKMPOHUKU )

KoHcynbTanuu 1no KypcoBoit

4. WNuauBuayansHble U TPYIIOBBIC KOHCYIbTAIINH.
pabote (KypcOBOMY MPOCKTY) JUBIILY Py y H
NHubopMalimoHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTUU (JOCTYI K
CamocrosiTensHas paboTa CTy- (opman y ! (nocty
5. OUOC ¢unmana, x ObC ¢unmana, goctyn Kk HHOOPMAITHOHHO-

JICHTOB (BHEAyIUTOPHAs)
METOAMYECKUM MaTepraiaM Mo JUCLIUILINHE).

6 KonTpone (mpomexxyrodnasi at-

TexHosorus ycTHOro omnpoca.
TECTaLUs: 3a4eT WIN 3K3aMEH)

6. OHEHOYHBIE MATEPUAJIBI UISI TEKYHIEI'O KOHTPOJISI U
INPOMEXYTOYHOU ATTECTALUU JJIS OHEHKHN KAYECTBA
OCBOEHMSA JUCIIAITJIMHBI

dopma NpoMeKyTOUHON aTTeCTALMU 10 HACTOSILEH TUCIUITIIMHE — 3K3aMEH.
[Tepeuenb BOITPOCOB K IK3aAMEHY

1. Bompocsl cranaapTU3aluy IpoLecCcoB MPOSKTUPOBAHMS. DTalbl IPOEKTUPOBAHUS C yUe-
TOM TMOHATUH KU3HEHHOTO UK U3/1ETHS.

2. Bormpocs! cTanapTH3aliK CPEJCTB aBTOMAaTU3ALUH TPOEKTUpoBaHUs. CTPYKTYpbl CHU-
CTeM aBTOMaTu3upoBaHHOro npoektuposanus (CAIIP).

3. MoaynbHbIi IPUHIUT TPOEKTUpOoBaHUA. DOpMUpPOBaHUE TEXHOJIOTHYECKUX TPeOOBAHUM
K [IPOLIECCy MPOEKTUPOBAHMS, KaK 4YaCTH €AMHOTO MPOU3BOACTBEHHOIO IIUKJIA.

4. llenu u 3agaun NpoeKTHpoBaHus. POPMHUPOBAHNE TEXHUUECKOTO 3aJJaHUs ISl HAyYHO-
HCCJIEIOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX MPOEKTOB. I'pymnmbl TpeOoBaHUH K
IIPOEKTY.

5. IlocraHoBka 3ajay Jyuisi aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS MOJIETMPOBAHUS U aHa-
732 YCTPOUCTB MPOMBIIUIEHHON 3JIEKTPOHUKH. BbI0Op mporpaMM st pemeHus npo-
eKTHBIX 3a/1ad.

6. IIporpaMmbl CXeMOTEXHUYECKOT'O MPOEKTUPOBAHUSA. MeTO/ bl aBTOMATHU3alUN CXEMOTEX-
HUYECKOTO MPOEKTUPOBAHMUSL.

7. DIeKTpOHHbIE KOMIIOHEHTHI, Kak 0a3a mpoeKTHUpoBaHus. BeiOop aneMeHTHOI 0a3bl,
obecrieuenue popmupoBanue OMOINOTEK KOMIIOHEHTOB MTAKETOB aBTOMATH3WPOBAHHOTO
IIPOEKTUPOBAHMUSI DJIEKTPOHHBIX YCTPOMCTB.

8. TloctpoeHmne OMOTMOTEYHBIX KOMITOHEHTOB, CHCTEMBI aTPHOYTOB M MapaMeTPOB.

9. VecerpoiictBo 6ubmmoteunoit moacucreMbl CAIIP. CriocoOs! momoaHeHust GMOIUOTEK
npoekta. Haznauenue nosneit TabauI KOMIIOHOBKY KOMIIOHEHTOB U UX pEAAKTHPOBaHHE.
CunxpoHu3zanus OHOIMOTEK MPH TPYNIIOBON padoTe

10. IIporpamMMHBIE KOMIUIEKCHI IS TPOSKTHPOBAHUS DIIEKTPOHHBIX yCTpOHCTB. [TonroToBka
Cpeibl MPOEKTUPOBAHUS JIJIsl BBIIIOJIHEHUS ITPOEKTa

11. ImuTaninoHHOE MOJIETMPOBAHUE KAaK YacTh aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS
ANIEKTPOHHBIX cxeM. Opranuzaius MoaenrpoBanus Ha ocHoBe Spice, VHDL u XML
ONMCAHUN.

12. Ctpykrypa nuctunra Pspice, Ha3HaueHue aTpUOyTOB, MapaMeTPOB, OMIHiA. Moaenu u
MaKpOMO/JIEIIH.

13. [lewarnsie miaTel. TexHONOTHYECKHE M KOHCTPYKTUBHBIE TpeOoBaHus. [locTranoBka 3a-
Jlad ¥ OpraHu3anus IpOeKTUPOBAHUS MEYaTHBIX IIaT.

14. ABToMaTu3anus NpoEKTUPOBaHMS MeUaTHBIX M1aT. CpeacTBa aBTOMaTU3alUN pa3Melle-
HUS U TPACCHUPOBKHU.
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15. [ToaroToBka n3rorosieHus neyaraoi miatel B CAD, mepenada mpoekTa ne4aTHOU IJIaThI

16.

17.
18.

19.

20.
21.
22.
23.
24.

25.

JUISl TIPOMBIIIEHHOTO ITPOU3BO/CTBA.
IToHsATHS CKBO3HOIO NPOEKTUPOBaHUs. B3anMonelcTBre NporpaMMHBIX MOLYJIEH IpU
CKBO3HOM IIPOCKTUPOBAHUHU JJIEKTPOHHBIX YCTPOUCTB.

CoBpeMeHHBIE TAKETHI CKBO3HOIO IPOEKTUPOBAHNUSA, UX COCTAB U BO3MOKHOCTH .
Opranuzanus npouecca CKBO3HOTO MPOEKTUPOBaHM B pabouunx rpynmnax. TexHomornye-
CKas IIOArOTOBKA ITPOEKTA.

[TpoBenenue ananusa pabOThI CIPOSKTUPOBAHHOTO ycTpoicTBa [IporpamMmubie cpencTBa
aBTOMATHU3alMM aHaiau3a. [IpeaTonosornyeckuil ¥ MOCTTONOJOTUYECKUI aHAIN3 HJIEK-
TPOHHBIX YCTPOWCTB.

CpencTBa 2JIEKTPOMarHUTHOTO aHAJIN3a U UX UCIOJIb30BaHuE Npu npoektupoanun CBY
Y UMITYJIbCHBIX YCTPOMCTB.

IlonroroBka KOMILJIEKTOB IPOEKTHON AOKYMEHTALIMH.

Kpurepuu onieHKH pe3ynbTaToOB IPOEKTUPOBAHHUS dJIEKTPOHHOIO YCTPOUCTBA.
ObecnieueHne TEMIOBBIX PEKUMOB paboTel POA. Pacuet n MojenupoBaHue TEIJIOBOIO
pexnuMa paboThI JEKTPOHHBIX YCTPOMCTB.

OneHka mapaMeTpoB HaJEKHOCTH, METObl 00ecIIeYeHUs HaIe)KHOM paboThl 3IEKTPOH-
HBIX YCTPOMCTB Ha dTale IPOCKTUPOBAHMUSL.

Tpeboanust OMC u uX y4er npu NpoBeIeHUH TPOSKTUPOBAHUS HJIEKTPOHHBIX
YCTPOWCTB.

3AJJAHUE HA PACYETHO-TPA®UYECKVYIO PABOTY

«IIpoeKkTupoBaHKE DIEKTPOHHOIO YCTPOUCTBA B COOTBETCTBUU C MHAWBUIYAIbHBIM 3aJaHUEM
C noMol1IbI0 CPESICTB aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMS BBIITOIHUTD Pa3pabOTKy
3JIEKTPOHHOI'0 YCTPOMCTBA Ha MeYaTHOM Iu1aTe ¢ obecnedeHreM aekTponuranus. [1o cornaco-

BaHUIO
3a/aqy

C Mperno/iaBaTesieM BO3MOXKHO JBa BapuaHTa BbIOOpa TeMbl. Eciiu CTyAeHT IpencTaBiseT
pa3paboTKU yCTPOHCTBA MO TEMATUKE OCHOBHON HaY4HOMU JE€SITEIbHOCTH, TO 32 HUM 3a-

KpEIUISeTCs COOTBETCTBYIOIAs TeMa. B o01em ciydae BBIOOP TEMBI OCYILECTBIIETCS C UCTIONb-
30BaHMEM HU)KE PUBEACHHBIX Ta0IuI. Y CTPOICTBO MpeHa3HaueHo 11 cOopa ol poBaHHBIX
CUTHAJIOB aHAJIOTOBBIX JJATYMKOB U COCTOUT U3 MUKpOoKoHTposuiepa u UC ALIL.

1.

B cooTBercTBUU ¢ HUXKE NpUBeAeHHOM Tabmuuel 1 BeiOupaercs C Mukporporeccopa
(muxpokonTposiepa) u UC ALIIT. Homep cTpoku cOOTBETCTBYET HOMEDPY B yUEOHOM
JKypHaJe.

[ToaroraBnuBaerca u yrBepxkaaercs T3 Ha IPOEKTUPOBAHKUE YCTPOUCTBA B COOTBET-
CTBHMHM C BBIOpPAHHBIM 33/IaHUEM U COTJIACOBAHHBIMU C IPETo1aBaTesIeM IapaMeTpaMu.
Odopmrnenune T3 gomxHo cooTBeTcTBOBaTh TpeOoBaHusiM ['OCT.

Jlanee HeoOXOAMMO MOATOTOBUTH OMOIMOTEYHBIE KOMITOHEHTHI DJIEMEHTOB, KOTOPBIE
OyIyT UCIOJB30BaThHCS B IpoeKkTe. PaboTa mpou3BOIUTCS HA OCHOBE JIaHHBIX CIPaBOY-
HBIX JJAHHBIX C Y4€TOM KOHCTPYKTUBHBIX TpeboBauuii T3.

Pazpabotath cxemsr ycTporictBa (D1, 32 u 33). ObecneunTsd BHIMOTHEHNE (YHKITAMN,
yka3aHHbIX B T3, B monHOM 00beme. OOecrieuuTs 3IEKTPONUTaHue, JTOKATbHBINA HITH
ceTeBoi nHTEpdeic I MOAKIIOUYEeHNs yCTpolicTBa K kommbroTepy (USB, RS-232,
RS-485, CAN, Ethernet). CoctaBuTh TEXHUYECKOE OMTUCAHUE YCTPOMCTBA.
CamocTosTenpHO pa3padoTaTh WA OTPEIAKTUPOBATh OMOIMOTEKH HEOOXOIUMBIX JIJIst
BBITIOJIHEHUS TPOEKTa KOMIIOHEHTOB B BbIOpanHoit CAIIP.

Ocy1ecTBUTh pa3BOJKY I€UaTHOM MiaTsl ycTpolicTBa. Ha niaTte BBIAENINT 30HY
(ROOM) it HCTOYHHKA BTOPHYHOTO DJIEKTPOITUTAHUS M IPYTUE 30HBI I aHAJIOTO-
BBIX M HU(POBBIX YACTEH CXEMBI.
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7. TloaroToBUTH YEPTEKH ICKUZHOTO MPOCKTA: CXeMa dJIEKTpUYeCcKast MPHHIUITHAILHAS C
MIEPEYHEM JIEMEHTOB, YEPTEKH MMEYATHON TUIATHI C TEXHOJIOTHYECKUMH TPEOOBaHUSI-
MU, COOPOYHBIN YEPTEXK U crenuPuKaImio.

8. OdopMUTH KOMIUIEKT TEXHUYECKOM JOKYMEHTAI[MH SCKU3HOTO MPOEKTA.

Tabnuna 1. Tabnuma Be160pa MUKponporieccopa (MUKPOKOHTPOILIEPA).

No Haumenosanue NC koHTpOsuiepa OUO cryneHra
1 STR750FV2T6
2 STR750FV2H6
3 ADSP-BF504BCPZ-4F
4 ADSP-BF518BSWZ-4F4
5 ADSP-BF518BBCZ-4F4
6 ADSP-BF514BSWZ-4F4
7 ADSP-BF537BBCZ-5AV
8 STM32L151VBH6D
9 STM32L152TBH6D
10 | AT32UC3A3256S-ALU
11 | AT32UC3A3256S-CTU
12 | AT32UC3A4256S-C1U
13 | STM32F215VET6
14 | STM32F217ZET6
15 | LPC1769FBD100
16 | LPC1768FET100
17 | LPC2388FBD144
18 | LPC2478FBD208
19 | LPC2929FBD144
20 | MPC5602DEMLL
21 | SPC5644AFOMLU1
22 | SPC5643AFOMMG1
23 | STM32F103ZGH6
24 | STM32F103ZGT6
25 | STM32F103VFT6
Ta6mmma2. Tabnuma Beioopa NC TTATT/ATIIT
Ne HaumenoBanue MC npeoOpa3zoBaTens ®UO cryneHra
1 AD9117BCPZ
2 AD7859AS
3 AD73311ARS
4 AD7908BRU
5 AD7799BRU
6 AD7794BRU
7 AD1934YSTZ
8 AD9957BSVZ
9 AD9863BCPZ-50
10 | AD9201ARS
11 | AD9230BCPZ

CMOnEHCKMiA

( DUTTNATT

FER
mM3Mm_
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12 | AD9235BRU

13 | AD9775BSV

14 | AD7470ARU

15 | AD9785BSVZ

16 | AD7731BRU

17 | AD9747BCPZ

18 | AD9248BSTZ

19 | LTC2206CUK

20 | LTC22461UH

21 | LTC2209CUP

22 | LTC2268-14

23 | LTC21711IUKG-14
24 | PCM1789
25 | DAC56871PZP

B ¢uimane ucnonp3yercss cucreMa C TPAJAMIMOHHOM IIKAJIOW OINEHOK — «OTIIMYHOY,
«XOpOIII0», «YIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY», «3aUTCHOY», «HE 3a4TCHO» (Ia-
Jee — NATHOAUIBHAS CUCTEMA).

[TpumensieMble KPUTEPUN OIICHUBAHKS 1O TUCIUIUIMHAM (B COOTBETCTBHHU C WHCTPYK-
tuBHBIM TicbMoM HY MOMU ot 14 mas 2012 roga Ne 11-23):

Onenka
0 JMCHMILINHE

KpuTtepum onieHkH pe3yjbTaToOB
00y4YeHHUsl Mo TUCIUTLTHHE

«OTJIIMYHOY/
«3a4YTECHO
(oTmmgaHO)»/
«3a4TEHOY

BricTaBnsiercs oOyuatoremycsi, 0OHapy>KUBIIIEMY BCECTOPOHHEE, CHCTeMa-
TUYECKOE U TIIyOOKO€ 3HAHWE MATePUAIOB U3YYEHHOW TUCITUILTHHBI, yMEHUE
CBOOOJTHO BBITIOJNHATE 3aJlaHHs, MPEIyCMOTPEHHBIE MPOTPaMMOH, YCBOHMB-
IIKUKA OCHOBHYIO U 3HAKOMBIW C JOTIOJIHUTEJIBHOUM JINTEPATypOid, PEKOMEH10-
BaHHOW paboyell MporpaMMON UCIUILTAHBL, IMPOSBUBIIEMY TBOPYECKUE
CHOCO6HOCTI/I B TIOHMMAaHWH, H3JIOKCHUMU W HCIIOJIB30BAHWU MATCPUAJTIOB
I/ISYLICHHOI\/'I JUCITUIIIINHBI, 6e3ynpequ OTBETUBUIEMY HC TOJIBKO Ha BOIIPOCKHI
Owmieta, HO ¥ Ha JIONOJHUTEIHHBIE BOIIPOCHI B paMKax pabodel mporpaMMbl
JUCUUIUIMHBL, OPAaBUIBLHO BBHINOJHUBILIEMY MpakThyeckoe 3amanue. OreHka
M0 JAMCUHUIUIMHE BBICTABIIAIOTCS O0YyYaroIIeMycs ¢ y4ETOM Pe3yJbTaToB Te-
KYILIETO KOHTPOJIS.
Komnerenuuu, 3akpernyi€HHbIe
YPOBHE — «ITaJIOHHBIN».

3a JAUCUUIUIMHOM, C(OpPMHUpPOBAaHBI Ha

«xXoporoy/
«3a4TEHO
(xopom1o)»/
«3a4TCHO»

BricTaBngercss oOyuatomeMycs, 0OHapy>XKUBIIEMY TIOJTHOE 3HAHHE MaTepua-
J1a U3yYEHHOW TUCIUIUINHBI, YCIEIIHO BBINOJIHSIONIEMY MPETyCMOTPEHHBIC
3aJaHMsl, YCBOUBIIEMY OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO pabodei
MPOrpaMMOM TUCITUILTMHBL; MTOKA3aBIIEMy CHCTEMAaTHYECKHI XapakTep 3Ha-
HUHM MO AMCUMIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCH OWJeTa, MPaBHILHO
BBITIOJTHUBIIMN MPAKTHUYECKOE 33JaHHE, HO JONMYCTHUBIIMHA INPU 3TOM He-
IpUHIMIUAIBHBIE OMUOKY. OLeHKa [0 AUCLUILIMHE BBICTABIAIOTCS 00yua-
IOLIEMYcs C Y4ETOM pe3yJIbTaTOB TEKYLIEro KOHTPOJIS.
KomnereHuun, 3akpemn€éHHblE 3a IUCHUIUIMHOM,
YPOBHE — «IIPOJIBUHYTHII.

chopMUpOBaHEl Ha

«YIIOBIIETBOPHUTEIILHOY/
«3a4TeHO (yIOBJIETBOPH-
TEJIBHO)»/

BrictaBisiercst o0y4aromemycs, oOHapy>KUBIIEMY 3HAHUE Marepuana H3y-
YEHHOW MUCIUTIIMHBI B 00BheMe, HEOOXOAMMOM TSl JaldbHEHIIeH ydeOsl u
MPEJICTOANICH PabOThl MO0 MPOQeCCHH, CIPABJSIONIEMYCS C BBINOJIHEHUEM

10
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Ouenka Kpurtepun oueHku pe3yjbTaToB
MO JMCIHUILINHE 00y4eHMsI MO TUCIHUILIHHE
«3aYTCHO» 3aJlaHU, 3HAKOMOMY C OCHOBHOH JIMTEPaTypOil, pEKOMEHIOBaHHOH paboucit

MPOrpaMMoON THCUHUIIMHBL, TOMYCTHBIIEMY MOTPEIIHOCTh B OTBETE HA TEO-
peTHUecKre BOIMPOCHI W/WIIM TPH BBITIONHEHUH NPAKTHYECKUX 3aJaHHui, HO
obnamaroeMy HEOOXOJUMBIMU 3HAHUSIMHU JUISI UX YCTPAHCHUS MO PYKO-
BOJICTBOM TIPEIIO/IaBatTelisi, MO0 HENPABUIBHO BBHITIOJHUBIIEMY IMpPaKTHYC-
CKOE€ 3a/laHHe, HO IO YKa3aHUIO MPENOAABATENsl BBIIOIHUBLIEMY IpYyTue
MPaKTUYECKUE 3a[IaHUS U3 TOTO XKe pa3lesa IUCHUIIUHBL.

KommereHnuy, 3akpemiéHHBIE 3a JUCHUIUIMHON, CGOPMHPOBAaHBI Ha
YPOBHE — «IOPOTOBBIILY.

BricTaBnsiercsi oOyvaromemycs, OOHapy>KWBIIEMY Cephe3HbIE TPOOETHl B
3HaHUSAX OCHOBHOTO MaTepuana W3y4YeHHOW IUCIUIUIMHBL, JOMYCTHUBIIEMY
NPUHIMITMAIEHBIE OMIMOKY B BHIMTOJIHEHUH 33/I1aHUH, HE OTBETUBILIEMY Ha BCe
BOINPOCHI OWJIeTa M IOMOJIHUTEIbHBIE BOIPOCH M HENPABUIBHO BBIITOJHHUB-
HIeMy MpaKkTU4ecKoe 3afaHue (HeNpaBUIbHOE BBIIIOIHEHHE TOJBKO HMPAKTH-
YecKOro 3a/laHusl He SBJSEeTCAd OAHO3HAYHON NMPUYMHOM JJIS BBICTABIICHUS
OLIEHKU «HEYAOBJIETBOPUTENBHO»). Kak mpaBuiio, oLeHKa «HEYAOBIETBOPH-
TEJIBHO CTABUTCS CTYICHTaM, KOTOPbIE HE MOTYT MPOAOJIKUTE 00ydeHHUE IO
o0pa3oBaTelabHON IporpamMme 0e3 JONOJHUTEIbHBIX 3aHATUH IO COOTBET-
cTByomel aucuumuinHe. OleHKa MO0 JAUCHUIUIMHE BBICTaBIAIOTCA 00ydaro-
HIeMycs C y9€TOM pe3yIbTaTOB TEKYLIETO KOHTPOJIS.

Komnerenuyu Ha ypoBHE «ITOPOTOBBINY, 3aKpEIUIEHHBIE 33 AUCIUIUIMHOM, HE
c(hOopMHPOBaHBI.

«HEYIOBJIETBOPUTEILHOY/
HE 3aYTEHO

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUITJIMHBI

YuebHoe u yueGHO0-1a00paTOPHOE 000PYI0BAHUE

VYuebHas ayauTopHs A NPOBEICHUS 3aHATHI CEMUHAPCKOTO THUIIA, TPYNIOBBIX U UHIU-
BU/yaJbHBIX KOHCYJIbTALUN, TEKYILIET0 KOHTPOJI U IPOMEXKYTOUHOM aTTeCTalluM, OCHAILEHHAS:

- CIIeUAIM3UPOBAaHHON MeOenblo; JOCKOW ayIUTOPHON; NEMOHCTPAlIMOHHBIM 000pY/I0-
BaHUEM: MIEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTallMOHAPHBIM) MPOEKTO-
poM.

VYyeOHast aynutopus Ijs MPOBEICHUS 3aHATUNH CEMUHAPCKOTO THIA, TPYNIOBBIX U UHIU-
BUyaJbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJI U IPOMEXKYTOUHOM aTTECTAllMM, OCHALLEHHAS:

- CIeIUaTu3UPOBAHHON MEOEeNbI0; JOCKOW ayIUTOPHOM; JEMOHCTPAIIMOHHBIM 000PY10-
BaHHEM: MEPCOHATILHBIM KOMIIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTallMOHAPHBIM) MPOEKTO-
pPOM.

VYuebHas ayauTopus Ui 1a00paTOpHBIX paOOT, BHIMOIHAEMBIX B KOMITBIOTEPHOM KJIacce,
OCHAII[CHHAS:

- CIIeUAIM3UPOBAaHHON MeOeNblo; JOCKOM ayAUTOPHON; MepCOHATIbHBIMU KOMITbIOTEpa-
MHU.

Jlist caMOCTOATENBbHOM paboThl 00YUYaIOMIMXCS MO TUCIMIIMHE UCHOJIB3YeTCsl TOMellle-
HUE TSI CAMOCTOSITEIbHOM paboThl 00YyJarONUXCsl, OCHAIIEHHOE:

- CHEeIHMAIU3UPOBAHHON MeOeblo; JOCKOH ayTUTOPHOM; MepCOHATIbHBIM KOMIIBIOTEpAMU
¢ moakroYeHueM k cetu «Muatepuer» u nocrynom B DMOC dunumana.

11
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8. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLECCA JJIs JINLL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIMOB

B xone peanuzanuy IUCUMIIIMHBI UCTIONB3YIOTCS CIEAYIOLINE TOMOJIHUTEIbHbBIE METObI
00y4YeHHs, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOH aTTecTallii 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBUYalIbHBIX OCOOEHHOCTEM:

JJIS1 CJIeNBIX M C1a00BHASIIINX

- JIeKUMu o(QOpPMIIIOTCS B BHJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYHHOI'O C IOMOILIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IPOrPAMMHBIM 00€CIICUEHNEM;

- IMCbMEHHBIE 3aJlaHMsl BBINOJIHAIOTCS HAa KOMIIBIOTEPE CO CIELUAIU3UPOBAHHBIM IIPO-
IPaMMHBIM 00€CIIe4eHUEM, WIIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieunBaeTcs MHANBUYAIbHOE paBHOMEpHOE ocBeleHne He MeHee 300 Jokc;

- JUIsl BBIIIOJIHEHUS 3a/laHusl IPU HEOOXOAMMOCTH MPEOCTaBISAETCS YBEIMYMBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAK)K€ HCII0JIb30BaHNE COOCTBEHHBIX YBEIUYMBAIOIUX YCTPOMICTB;

- MUCHbMEHHBIE 33aJ]aHus O(POPMIISIOTCS YBETUIEHHBIM IIPHUPTOM;

- 3K3aMEH U 3a4€T MPOBOJATCA B YCTHOW (pOpME WM BBINOIHAIOTCSA B MMCbMEHHOU (op-
Me Ha KOMIIbIOTEpE.

AJIS TJIYXMX U ¢J1200C/HbIIIAIINX:

- JeKIHA OQOPMIISIOTCS B BUJIE AJIIEKTPOHHOTO JJOKYMEHTA;

- IUCbMEHHBIE 33JJaHNs BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOMU (opMe;

- 3K3aM€H U 3a4€T NPOBOJATCS B MMCbMEHHOM (popMe Ha KOMIBIOTEPE; BOSMOXKHO MTPOBE-
JieHue B popMe TECTUPOBAHUS.

AJIS1 JIMI[ ¢ HAPYUIEHUSIMU ONIOPHO-IBUIaTeJIbHOI0 annapara:

- JIeKIMU O(pOPMIIIOTCS B BHJIE IJIEKTPOHHOIO JOKYMEHTA, JIOCTYIHOTO C IMOMOIIBIO
KOMIIBIOTEpA CO CTIEUAIN3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEUEHUEM;

- NIMCHbMEHHBIE 3aJaHMsI BBINOJIHAIOTCS HA KOMIBIOTEPE CO CHELMATU3UPOBAHHBIM IIPO-
TPaMMHBIM 00eCTIeYCHUEM;

- BK3aMEH U 3a4€T MPOBOAATCSA B YCTHOW (pOpME MIIM BBINOJIHSAIOTCS B MUCbMEHHOH (op-
Me Ha KOMITbIOTEpE;

- HCIIOJIb3YETCs crenuaibHas yueObHas ayautopus mis jun ¢ JIOB3 — aya. 106 rnaBHoro
yuebHoro kopmyca o aapecy 214013, r. Cmonenck, DHepreTuueckuit mp-1, A.1, 31aHue sHepre-
THYECKOTO HHCTUTYTa (OCHOBHOM KOPITYC).

[Tpu HeOOX0AMMOCTH MpEeAyCMAaTPUBAETCS YBEIMUEHHE BPEMEHH ISl TOJITOTOBKH OTBETA.

IIponetypa npoBeieHHs TPOMEXKYTOUHON aTTEeCTAllMM JJIsi 00YJaroLIMXCsl YCTaHABIMBa-
eTcsl ¢ Y4ETOM MX MHAMBHUIYaAIbHBIX Ncuxodusnueckux ocodeHHocreil. [IpomexxyTouHas arre-
CTaIMsl MOXET IPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBeneHNM MpoLEeAYypbl OLIEHUBAHUS PE3yJIbTaTOB OOyUeHUs MpeaycMaTpUBaeTCs
UCTIOJIb30BaHUE TEXHUYECKUX CPEJCTB, HEOOXOIUMBIX B CBSI3U C MHIUBHUIYaJIbHBIMH OCOOEHHO-
CTAMHU O0ydYarommxcs. ITH CpelICTBa MOTYT ObITh NMPEAOCTaBICHbI (HINAIOM, WM MOTYT HC-
MI0JIb30BaThCSl COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[IpoBenenue npouenypsl OLEHUBAHUS PE3YJIbTaTOB O0YUYEHHS JIOMYCKAETCS C MCIOIb30-
BaHMEM JMCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTYNn K MHGOPMAIMOHHBLIM U OuOIHOrpaguyecKuM pecypcaM B
cetu UHTepHeT U1 KaXkaoro o0yyaromerocs B (popmax, aqanTHpOBaHHBIX K OTPAHUYEHUSAM UX
3JI0POBbsI U BOCHIPUATHUS MH(POPMALIUK:

JJIS1 CJIeNBIX M CJ1a00BHASIIINX

- B Ie4aTHON (opMe yBEIIMUEHHBIM HIPUPTOM;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

12



Hanpaenenue noocomosxu 11.04.04 «Onexmponuxa u HaHoI1eKMPOHUKAY

CMONeHCKun
Ipoepamma macucmpamypul «lIpombiuiienHas 1eKmpoHUKa U MUKPONPOYECCoOpHas C B
mexHuxKa» S |
PIIJ[ 51.B.J[B.02.01 «Aémomamu3zuposaHnoe npoeKxmuposanue yCmpoucme npomMbliil- mM3n_
JIEHHOU 2JIeKIMPOHUKUY

- B popme ayauodaiina.

IS TIIYXMX M CJ1a00CAbIIIAIINX:

- B IeyaTtHoi opme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

AJs1 00YYAIOIIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUTATEJLHOI0 anmnapara;
- B Me4aTHOU (hopme;

- B (hopMe IJIEKTPOHHOTO IOKYMEHTA;

- B hopme aynuodaiina.

9. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIIUHBI

OcHoBHas JiuTEeparypa.
1. Mamox, B.H. Beenenune B coBpemennsie CAIIP: Kypc nexumii [DnekTpoHHBIN pecypc]:
yuebHoe nocobue. — InextpoH. gan. — M. : IMK Ilpecc, 2010. — 188 ¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=1314
2. Cyxoponbckuii B.JO. Altium Designer: ckBo3HOe IPOEKTHPOBaHUE (DYHKIIMOHAIBHBIX Y3JI0B
POC na nevaTHpIX miaTax : yued. mocobue mo Hamp. 211000 "KoHCcTpynpoBaHUE M TEXHOJIOTHS
anekTpoHHbIX cpencts” / B.IO. Cyxononbckuit .— 2-e usn., [mepepad. u gom.] .— CII6. : BXB-
[MerepOypr, 2014 .— 560 c. : uin. (11 sx3eMIUISIpOB B OHOIHOTEKE)
3. IOpkoB, H.K. TexHonorusi npous3BoACTBa 3JEKTPOHHBIX CPEICTB [DIEKTPOHHBIA pecypcl:
yueOHuK. — OnektpoH. naH. — CII6. : Jlawp, 2014. — 475 c. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll_id=41019
4. KonctpyupoBanue 0JOKOB PaJiMO3IEKTPOHHBIX CPEaCTB : yueOHoe nocodue / J1. FO. Mypowm-
ueB, O. A. benoycos, U. B. Tiopusn, P. 0. Kyprocos. — Cankr-IlerepOypr : Jlanb, 2019. —
288 c. — ISBN 978-5-8114-3529-6. — TekcT : a5eKTpoHHBIH // JIaHb : 311eKTpOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/113384 (nara oOpamienus:
12.01.2021). — Pexxum qoCTyNa: AJsl aBTOPH3. TIOJIb30BaTENICH.

JlonoJiHuTeIbHAS JIUTEPaTypa.
1. bakanoB I'.®., CokonoB C.C. OcHOBBI KOHCTPYUPOBAHUS M TEXHOJIOTHH PaJO3JIEKTPOHHBIX
cpencts : yuel. mocobue mo Hamp. "Pagunorexnuka" / I'.®. bakanos, C.C. Cokoi0OB ; MO pe.
N.I". MupoHeHko .— 2-e u3[l., uchp. u gon. — M. : Akagemus, 2014 .— 366 c. (5 2x3eMIIIsIpoB
B OmOHoTEeKE)
2. Tluporoa E.B. IIpoexkTupoBaHHe M TEXHOJOTHS IEYATHBIX IJIaT : yded. AJS BY30B IO
HAIMpaBJICHUIO TIOJTOT. AWIIOMUPOBAHHBIX crell. "[IpoexkTpoBaHne M TEXHOJIOTHS AJIEKTPOH-
HBIX cpencTB".— M. : ®opym : Uadpa-M, 2005 .— 559 c. (2 sx3emiuisipa B OMOIHOTEKE)
3. Anekcanapos K. K., Ky3pmuHa E. I'. D1eKTpoTeXHUYECKHE YEPTEIKU U CXEMBI. 3-€ U31., CTep.
— M.: Uza. nom MBU, 2007 .— 300 c. (5 sKk3eMIuIsIpoB B OMOINOTEKE)
4. Hane)XHOCTh paInOdJIEKTPOHHBIX CPeacTB : yuebHoe nmocooue / J{. FO. Mypomues, U. B. Tro-
pun, O. A. benoycos, P. 0. KypuocoB. — Cankr-IlerepOypr : Jlanp, 2019. — 88 c. — ISBN
978-5-8114-3718-4. — Tekcrt : anekTpoHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/116368 (mara obGpamenus: 12.01.2021). — Pexum gocryna:
JIJIs aBTOPU3. TTOJIH30BATENECH.

CnucoK aBTOPCKUX METOAMYECKHX Pa3padoToK.
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https://drive.google.com/drive/folders/1c4lrFpvWGFAWdirTvZnOOKY X1KkTDtdgo
https://drive.google.com/drive/folders/1dRxp8 TxA5UzEBHSz4LAFa0ctN2 Ao4uC
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