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1 He.ﬂl/l " 3a1a91 U3YICHUA TUCHUITIJINHBI

B y3kom cmpiciie nox CAIIP monnMaercss mporpaMMHBIA KOMIUIEKC, ITPEIHA-
3HAYEHHBIN JJI1 YMEHbILIECHUS CTENEHN Y4acTusl HHKEHEepa-pa3paboTUHKa B MPOEK-
TUPOBAHUU U ITOATOTOBKE K IPOU3BOCTBY JIEKTPOHHOTO yCTpoicTBa. CucreM npo-
EKTHPOBAHMS CYIIECTBYET JIOCTATOYHO MHOTO B JIFOOO#H cdepe, CBA3aHHOM C co3/1a-
HUEM CJIO’KHBIX TEXHMYECKHUX 00bekToB. He siBnsieTcss uckimoueHneM u o0nacThb
JIEKTPOHHON TeXHUKH. COBPEMEHHBIE YCTPOICTBA HEBEPOSTHO CJIOKHBI C TOUKU
3peHusl TEXHUYECKOH peann3alnuu U 0e3 UCIOIb30BaHUs KOMIIBIOTEPHBIX TEXHOJIO-
I'Mi IpoLeCC CO3AaHMsI HOBBIX YCTPOMCTB 3aHMMail Obl HEONIPaBAAHHO MHOI'O Bpe-
MEHHU.

Hucuumnuna «CAIIP B a5iekTpoHMKE) MpU3BaHa CIOCOOCTBOBATH BBIPAOOTKE Y
CTYJEHTOB MEPEAOBbIX HAYYHO-TEXHUYECKUX BO33PEHUIN, OPUEHTALIMU UX HA MUPO-
BOIl ypOBE€Hb MPOM3BOAMTEIBLHOCTU TPYJAd, MOATOTOBKE CIELUATNCTOB, KOTOPbHIE
JOJKHBI 00ecTieunTh 0€31ePEeKTHOE MPOSKTUPOBAHUE, CHUPKEHUE MaTepUaIbHBIX 3a-
Tpar, COKpaIEHUE CPOKOB MPOECKTUPOBAHUSI.

Crynentsl Hampasienus 11.04.03 «KoHcTpynpoBanue v TEXHOJIOTHS DJIEK-
TPOHHBIX CPEACTB», Marucrepckas nporpamma «MHPOpMaLMOHHBIE TEXHOJIOTUU
MPOEKTUPOBAHMS SJIEKTPOHHBIX YCTPOMCTB» NpH n3yueHuu qucuuruinibl «CAIIP B
NIEKTPOHUKE» U3YYAIOT:

— BOIIPOCHI CTAaHAAPTHU3ALMHU IIPOLIECCOB MPOEKTUPOBAHMUS.

— CTPYKTYpbI CUCTEM aBTOMAaTU3UpOBaHHOTO npoekTrupoBanus (CAIIP).

— IIOCTAaHOBKA 33/1a4 JUIsl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS MOJIEITUPO-
BaHUS U aHAJIW3a YCTPOICTB MPOMBIIIEHHON 3JIEKTPOHUKHU. BBIOOp iporpamMm s
peLIeHHs MPOEKTHBIX 3a4a4.

— BBIOOp AJIEMEHTHOU 0a3bl, (popMupoBaHre OMOIMOTEK KOMIIOHEHTOB aKe-
TOB aBTOMaTU3UPOBAHHOIO IPOEKTHUPOBAHHUS SJIEKTPOHHBIX YCTPOICTB.

— MOCTPOCHHE OUOIMOTEYHBIX KOMIIOHEHTOB, CUCTEMBI aTPHOYTOB M TapaMeT-
poB. YrpaBieHue OUOIMOTEKaMHU.

— MMHTALMOHHOE MOJEIIMPOBAHUE KaK YaCTh aBTOMATU3UPOBAHHOIO IPOEKTH-
POBaHUS ANEKTPOHHBIX CXEM.

— COBPEMEHHBIE NTAKEThl CKBO3HOI'O POEKTUPOBAHUS, UX COCTaB U BO3MOXKHOCTH.

— MPOBEJECHUE aHaIu3a paboThl CIPOEKTUPOBAaHHOTO ycTpoiicTBa [Iporpamm-
HbIE CPEJICTBA ABTOMATU3ALIMK aHAIU3A.

— MEPCHEKTUBBI PAa3BUTHUS CPEICTB ABTOMATHU3UPOBAHHOIO MPOEKTUPOBAHUS
3JIEKTPOHHBIX YCTPOUCTB.

Lenu oucyunaunwl. 1lenpro 1aHHON AMCUMIUIUHBI SBJIsETCS (OPMUPOBAHUE Y
CTYJICHTOB IPEJCTaBICHUH O IPOLIECCAX MPOSKTUPOBAHUS U CBSI3U MNPOEKTUPOBAHUS
C MaT€MaTUYECKUM MOJEIMPOBAHUEM, O3HAKOMIICHHE C BO3MOKHOCTSIMU aBTOMa-
TU3ALMHU IPOEKTUPOBAHUS OOBEKTOB 3JIEKTPOHHON TEXHUKH.

3adauu usyuenuss OUCYUNIUHLI: W3YYEHUE MOHATUHMHOrO amnmapara JUCLH-
IUIMHBI, OCHOBHBIX TEOPETUYECKHUX IOJOKEHUH U METOJOB, NPUBUTHE HABBIKOB
IPUMEHEHUS] TEOPETUUECKUX 3HAHUH JUIs pelIeHUs TPaKTUUECKUX 3aj1a4 B 001acTu
CAITIP npeobpasoBarebHON TEXHHUKH.

Hucyuniuna nayenena na gpopmuposarue

obmenpodeccronansubix komnerenmuii (OI1K-4),

npodeccrnonansubix komnereHuil (I11K-3, [1K-4) BeimyckHuka.



2 Mecro aucuuminnsl B crpykrype OIIOII BO

JIoruKO-CTPYKTYpHBINA aHAIU3 AUCIUIUIMHBI — TUCIUIUIMHA BXOJUT B 00s13a-
tenbHy0 4acTh BJIOKA 1 ocHoBHOUM mpodeccuoHanbHOM 00pa3oBaTeibHOM MPo-
rpamMMBbl ITOArOTOBKM MaructpoB no HampasiieHuto 11.04.03 KoncrpyupoBaHue u
TEXHOJIOTHS JIEKTPOHHBIX CPEACTB (MarucTepcekas nporpamma «MudopmanuonHsie
TEXHOJIOTUU MTPOCKTUPOBAHUS DIIEKTPOHHBIX YCTPONUCTBY).

JucuuninHa peanusyercs Kapeapoi JIeKTPOHUKH U paauo(PU3UKH.

OcHoBeiBaeTcsi Ha 0aze AucuUIUIMH: «Bpiciias matematuka», «CAIIP anek-
TPOHHBIX YCTPOMCTB U cuctem», «OCHOBBI KOHCTPYUPOBAHUS U HAJIEAKHOCTH DJICK-
TPOHHBIX YCTPOUCTBY, U3YUYCHHBIX B paMKaX MPEAbIAYIIEro ypoBHS 00pa3oBaHus, a
Takke Ha 0a3e qucHuIuinH: «MaTemMaTu4ecKkoe MOJIETMPOBAHUE YCTPONCTB U CH-
ctem», «CoBpeMeHHas dJeMeHTHAas 0a3a MPOMBIITUICHHON AJIEKTPOHUKNY, «KoMITb-
IOTEpHbIC TEXHOJOTUU B HAYUHBIX UCCIEAOBAHUSIX», «OCHOBBI KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOI0 MPOEKTUPOBAHUS U HA/IEKHOCTH JIEKTPOHHBIX YCTPOUCTBY.

B cBoro ouepenp, nucuuiuinHa «CAIIP B 31€KTpOHHKE» SIBISIETCS OCHOBOM
JUISL U3YYEeHHMsl cleayromux quciuminH: « Hayunslii ceMunapy, a Takxke, mpuoope-
TEHHbIC 3HAHUS, MOTYT OBITh HCIIOJIL30BAHbI MPU MPOXOKIECHUN YICOHOU MPAKTUKH
(HayuHO-HccaeaoBaTeNbckasi padoTa (MoydeHUe MepBUYHbBIX HABBIKOB HAYYHO-HUC-
CJIe1I0BaTeNbCKOM paboThI)), MPOU3BOICTBEHHBIX IPAKTUK (HAYYHO-UCCIIEA0BATEINb-
cKasl paboTa, NpeAAUILIIOMHAs MTPaKTUKa), sl TOJATOTOBKH K MPOIeAype 3alUThl U
3amuThl BKP (Marucrepckoii paboThi).

OO61ast TpyI0eMKOCTh OCBOEHUS TUCIMUIUIMHBI COCTABISET S5 3a4€THBIX €U-
Hutel, 180 ak.u. [IporpaMMoil TUCHUILIMHBEI MPETYCMOTPEHBI JUIsl OYHOU (HOPMBI
oOydeHus JeKIMoHHbIe (36 ak.4.), mpakTU4Yeckue (24 ak.4.) 3aHATUS U CAMOCTOSI-
TenbHas pabora cryaenta (120 ak.u.). [ 3a09HOM popMbl 00yUEHHS TTPETYCMOT-
pEHBI JICKIIUOHHBIE (6 aK.4.), MpakTU4YecKue (4 ak.4.) 3aHSATUSI U CaMOCTOSITEIbHasI
pabora crynenra (170 ak.u.).

JucuunnrHa u3ydaercst Ha 2 Kypce B 3 ceMecTpe.
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3 IlepeyeHb pe3yabTaToB O0Y4YeHMs 10 JMCLHHUILIMHE, COOTHECEHHBIX €
IVIAaHMPYeMbIMH pesyjbTaTamu ocBoeHus OIIOII BO

[Ipouecc uzyuenus aucuurmibl «CAIIP B a5meKTpoHMKE» HamnpaBiieH Ha
(dbopMHpOBaHKE KOMIIETEHIIMM, TPEACTABICHHBIX B TabauLe 1.

Taomuna 1 — Komnerennuu, o0s13aTeIbHBIE K OCBOCHHIO

Kon
Conepxxanue Kon 1 HauMeHoBaHKE UHANKATOPA
KOMIIETEHIIUU KOMIFHGHTGH_ JIOCTUKEHUS KOMIIETCHIIUU
Cnocoben paspaOareBars| OIIK-4  |OIIK-4.1. 3HaeT MeTonel pacyera, IPOEKTUPO-
U [PUMEHATH CIIEIUaIn- BaHUs, KOHCTPYMPOBAHUS W MOIECPHU3ALUU
3MPOBAHHOE TPOrPAMMHO- AIIEKTPOHHBIX CPEACTB C UCIIOIB30BAHUEM CH-
MaTeMaTuueckoe ooecrie- CTEM aBTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHHA
YeHHE UL [POBEACHHUS Y KOMITbIOTEPHBIX CPEJICTB
HCCIE0BaHMH 1 pellle- OIIK-4.2. YmMeer  OCYyIIECTBISTH  BBIOOD
HHS HEDKEHEPHBIX 327124 HanOojiee ONTUMAIbHBIX MPUKIAAHBIX MPO-
TPaMMHBIX TIAKETOB JUISl PEIICHUS COOTBET-
CTBYIOIIMX 3a/la4 HAy4yHOW M 0Opa3oBaTelib-
HOM JIeSITeTbHOCTU
OIIK-4.3. Bnageer COBpPEMEHHBIMH  IIPO-
rpammubiMu  cpenctBamu (CAD) monenupo-
BaHMS, OINTHMAJIBHOTO MPOSKTUPOBAHUS U
KOHCTPYMPOBaHUSI ~ MPUOOPOB, CXeM U
YCTPOICTB 3JIEKTPOHUKU PA3TUYHOTO (PyHK-
IMOHAIBHOTO Ha3HAYCHHUS
CrocoOeH  BBITIOHSATH [1K-3 [1K-3.1. 3naet ¢pusznueckue OCHOBHI pabOThI
IPOEKTHPOBAHNE M KOH- AJIEMEHTHOM 0a3bl 3JIEKTPOHUKHU, OCHOBHbBIE
CTpyHUpOBaHHUE JJIEK- IIPUHOUIIBI  pacd€Ta MW MOJACIUPOBAHUA

TPOHHBIX YCTPOWCTB H
CHUCTEM CpEJICTBAMMU Ma-
TEMaTUYECKOr0 U UMHTA-
HAOHHOTO MOJIEINPOBA-
HUSI HA OCHOBE BIIAJICHUSA
COBPEMEHHBIMU  METO-
JlaMM pacuera U HHXKe-
HEPHOTO aHAJIN3a

NPUHIUNHAIBHBIX SJIEKTPUUECKUX CXEM
I1K-3.2. OGocHOBBIBaeT BBHIOOP IIEJIECO00-
pa3HOrO peIIeHUs, 3HAET OCHOBHBIE MPO-
OJIeMbl TIPOSKTHPOBAHUS CHUCTEM JJIEKTPO-
CHAOXKEHMsI, BKIIIOYAsi CHIIOBYIO DHEPTOIJICK-
TPOHUKY; YMEET CTPOUTHh MOJENb pa3pabda-
THIBAEMOT'0 YCTPOMCTBA HA MOBEJIECHYECKOM
U BEHTEIIbHOM YPOBHE

I1K-3.3. Bimageer HaBBRIKAMH aHaIW3a, CHUH-
T€3a W ONTUMHU3ALMU YCTPOWCTB U Y3JIOB
aHaJIOTOBOM, ITU(POBOM U CUIIOBOM AJIEKTPO-
HUKH C UCIIOJIb30BAHUEM CPEJICTB aBTOMATH-
3UPOBAHHOTO MPOEKTHPOBAHUS

[IK-3.4. /IeMOHCTpUpPYET NOHUMAHUE B3au-
MOCBSI3U 3a/1a4 TPOEKTUPOBAHUS U IKCILTya-
TalluH




Kon
Conepxxanue Kox u naumeHoBaHME HHIANKATOPA
KOMIIETEH-

KOMIETCHIINU — JOCTUKCHHS] KOMITIETEHIIUU
Crnocoben  pa3palathbl- [IK-4  |IIK-4.1. 3HaeT 0OCHOBHBIE HOPMATUBHBIE J10-
BaTh POEKTHO-KOH- KYMEHTBbl CBOE€H MpodecCUOHATbHOU Jiesl-
CTPYKTOPCKYIO JIOKY- TCIBbHOCTH,; TCXHHUYCCKYIO 6a3y QJICKTPOH-

MEHTAllMI0 B COOTBET-
CTBUHU C METOJIUYECKUMHU
¥ HOPMaTUBHBIMU TpeOo-
BaHUSAMHU

HbIX KOMIIOHEHTOB M METOJbl aHalu3a Co-
CTOSTHUSI HAYYHO-TEXHUYECKOU MPOOIEMBI
[IK-4.2. YMmeer aHanmu3upoBaTh HCXOIHYIO
TEXHUYECKYI JTOKYMEHTALUIO C LEIBIO T0-
JTy4YeHUs: HeOOXOAUMBIX AJI MPOEKTUPOBa-
HUS JTAaHHBIX

[1K-4.3. YMmeeT OpueHTUPOBATHCS B CUCTEME
rOCyJIJapCTBEHHOM  CTaHAapTU3alMU, MC-
NI0JIb30BAaTh PA3JIMYHbIE CUCTEMBI HOpMa-
TUBHOM JOKYMEHTallMM TIpu pa3paboTKe
KOHCTPYKLIMN MOJYJIEN 3JIEKTPOIIUTAHUS
[1K-4.4. Bnaneer HaBblkaMu o(opMIIeHUS
pEe3yJIbTaTOB HAy4YHBbIX HCCIENOBAaHUU -
odopmiIeHHE 0TUETA
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4 O0BLEM U BHIBI 3aHATHH MO JUCIHUILJINHE

O6mast TpyA0EMKOCTh YYEOHON AUCIUILIIMHBI COCTaBIsAECT 5 3a4€THBIX €]1U-
Hu1pl, 180 ak.4.

CamocrositenbHas padora cryaenra (CPC) Bkitouaer npopaboOTKy MaTepHa-
JIOB JIEKIIUH, BBIMIOJHEHUE KYPCOBOT'O MPOEKTA, MOATOTOBKY K MPAKTHUYECKUM 3aHsI-
TUSIM, TEKYIIEMY KOHTPOJIO, CAMOCTOATEILHOE U3yUeHUE MaTepraia U MOJrOTOBKY
K DK3aMEHYy.

[Ipu opranuzanuu BHeEayJIUTOPHOW CAMOCTOSITEIBHOM PabOThI MO JaHHOM
JUCHUIUIMHE MCIIONB3YI0TCA GOpMbI U pacnpeeneHue otoxera Bpemenu Ha CPC
JUTsl OYHOM POPMBI O0yUEHHUS B COOTBETCTBUU C TAOJIHIICH 2.

Tabnuna 2 — Pactipenenenne Oromkera Bpemenn Ha CPC

Ounas ¢popma
00y4eHUs
o aK.d. 1o
Bun yuebHO# paboThl Beero corteorpan
aK.d.
3
AyauTopHasi padboTa, B TOM YHCJIe: 60 60
Jlexuuu (JI) 36 36
[Tpaktrueckue 3anarus (113) 24 24
Jlaboparopusie pabots (JIP) - -
Kypcoast paboTa/KypcoBOil MPOEKT - -
CamocrositesibHas padora cryaeHToB (CPC), B TOM uuncie: 120 120
IToaroroBka K JIEKIIUAM 9 9
[ToaroroBka K J1abopaTOpHBIM paboTam - -
[ToaroToBka K MPaKTUYECKUM 3AHSATUAM 24 24
BrinonHeHne KypcoBoi paboThI / MPOEKTa 36 36
PacuetHo-rpaduueckas padora (PI'P) - -
Pedepar (nHauBHIyaIBHOE 3a/1aHHE) 6 6
Jomarmnee 3amanue - -
[ToaroToBKa K KOHTPOJIBHON paboTe 3 3
AHaTUTHYECKN MHPOPMAIIMOHHBIN TOUCK 18 18
Pabora B Oubamoreke 18 18
IToaroToBka K s3K3aMeHY 6 6
9((2) 9(2)
[MpomesxyTounas arrecrarus — dx3ameH (3), aud.3aqet (113) 13 (2) 13 Q)
O01as1 TPYA0€MKOCTh TUCHUILUIMHBI: aK.4. 180 180
3.e. 5 5




5 Conep:kanme IMCHUIIAHBI

C nenbio 0CBOEHHUS KOMIIETEHUMM, PUBEICHHBIX B 1.3, TMCLUUIIIIMHA pa3ouTa
Ha 9 Tem:

— tema 1 (Bompochl crangapTU3alMu MPOLECCOB IMPOEKTUPOBAHUS. DTaIlbl
npoeKTUpoBaHus. [[oHATHSA KU3ZHEHHOTO HUKIIA U3Aenus. CTpyKTypbl CUCTEM aBTO-
MaTtusupoBanHoro npoektuposanus (CAIIP);

— tema 2 (OpraHuzanus mnpolecca aBTOMaTU3UPOBAHHOIO MPOECKTUPOBAHUS
ANIEKTPOHHBIX YCTPOICTB);

—tema 3 (IIporpamMmbl CXEMOTEXHUYECKOTO MPOEKTUPOBAHUSA. METOIbI aBTO-
MaTHU3ALMHA CXEMOTEXHHUYECKOTO MPOEKTUPOBAHUS);

— tema 4 (bubmuoreunsie moacuctembl CAIIP, cTpykTypa 1 UCTIOIB30BaHNUE);

— teMa 5 (IIporpamMMHbIE KOMIUIEKCHI ISl TPOEKTUPOBAHUS M aHAJIN3a CXEM
3NIEKTPOHHBIX YCTPOUCTB);

—T1ema 6 (I[IporpamMmHbIe KOMIUIEKCHI JIsl IPOEKTUPOBAHUS MTEYaTHBIX IUIAT);

—T1ema 7 (CucteMbl  CKBO3HOTO  NPOEKTHUPOBAHMSI  PaJMO3TEKTPOHHBIX
YCTPOMCTB);

— tema 8 (O1eHKa pe3ysbTaToB MPOSKTUPOBAHUS C YUYETOM KOHCTPYKIIUU Tie-
YaTHOM IJIATHL.;

—T1ema 9 (ObecrnieueHre peKMMOB pabOThI 3JIEKTPOHHOT'O YCTPOICTBA HA dTarle
npoekTupoBanus. [lepceKkTUBbI pa3BUTHS CPEACTB ABTOMATU3UPOBAHHOTO MPOEK-
TUPOBAHHUS JIEKTPOHHBIX YCTPOUCTB).

Bupl 3aHs8THI 10 AUCUUILIMHE U paclpeielIieHHE ay AUTOPHBIX YaCOB JJIsl O4-
HOM 1 3a04HOI opM 00yueHus1, mpuBeAeHbI B TabmauIle 3 1 4, COOTBETCTBEHHO.



Tabnuma 3 — Buasr 3aHsTHIA 110 TUCIUIUIMHE U paclipeie]ieHHe ayIUTOPHBIX YacoB (ouHas popma 00yueHus)

HaumenoBanue Tema
Ne ConepxaHue JEKIMOHHbIX TpynoeMkocts| TeMbl IpakTU4YecKux | Tpy10eMKOCTb Tpynoem-
TEMBI (pa3zzena) N N 71a00paTOPHBIX
/i 3aHATUI B aK.4. 3aHATUN B aK.4. . KOCTb B aK.4.
JUCLIATUIAHBI 3aHATHH
1 2 3 4 5 6 7 8
Bormpock! cTanmapTH3anuy  mpouec-
Bomnpocsl cranmap- |CoB NpOEKTUPOBAHUA. ITalbl MPOEK-
TU3aLUY IPOLEC-  (TUPOBAHUS C YYETOM IOHSITUH >KU3-
COB IIPOEKTHPOBA- |HEHHOIO IMKJIA M3enus. Borpocsl Pa3paGoTka NpUHLH-
HUs. DTanbl IPOEK- |CTaHJAPTU3ALMU CPEACTB aBTOMATH- MHANBHON  HIEKTPH-
tupoBaHus. [loHs- |3amum npoexktupoBaHus. CTPYKTYpbI YecKoit CXEMBI
1 | TUS )KU3HEHHOTO CHUCTEM AaBTOMAaTU3MPOBAHHOIO IIPO- 4 (ocBoeHue rpaguye- 2 — —
LUK U3JENus. extupoBanus (CAIIP). MoxynbHblit CKOro  penakropa
CTpyKTypBbl CUCTEM |IPHHLMII NPOEKTHpOoBaHus. Popmu- S(;hematlc CAIIP
ABTOMATU3UPOBAH- |POBAHUE TEXHOJIOTMYECKUX TPEOOBa- DipTrace).
HOT'O MPOEKTUPOBAa- |HUM K IPOLECCY NPOEKTHPOBAHUS,
nus (CAIIP). KaK 4aCTH €IMHOTO MPOW3BOJICTBEH-
HOT'0 IIMKJIa
e u 3agauM NPOEKTUPOBAHUS.
q)OpMI/IpOBaHI/IC TEXHUYECKOI'O 3a1a- Pagpa60TKa TIPUHIH-
HUS HAY4YHOMCCIIE0BATENbCKAX i -
OpraHu3aIys mpo- M Hay4 Al HI/IaJVIbHOI/I SJICKTPUYC
U OIIBITHO-KOHCTPYKTOPCKHX IPOEK- ckoii cxembl. Co3zna-
ecca aBTOMaTU3M- o
oBAHHOrO Mooek- | TOB" ['pymnmbl TpeOoBaHMI K TIPOEKTY. HUE OHMOJIMOTEYHBIX
2 P P ITocTranoBka 3ama4d 11 aBTOMAaTHU3H- 4 AJIEMEHTOB  (TIOJTy4e- 4 — —
TUPOBAHUS IJEK-
TDOHHBIX POBaHHOI'O ITPOEKTUPOBAHKS MOJICIIH- HMC HAaBBIKOB CO3/1a-
ET OlCTB POBAaHUSI M aHAINM3A YCTPOMCTB IPO- HUS  OMONMOTEUHBIX
yerp MBIIIICHHON 3NEeKTPOHUKU. BbiOop SIEMCHTOB U IPUHITH-
IIPOTrPaMM ISl PELICHUS IIPOECKTHBIX THANBHBIX CXCM).
3am1a4
Pa3zpaboTka npunIm-
IIporpammel cxe-  |IIporpammbl  CXEMOTEXHUYECKOTO o
MUAJIbHON DJIEKTpH-
3 | MOTEXHHUYECKOTO  |TPOCKTUpOBaHUSA. MeTonbl aBTOMa- 4 . 4 — —
YECKOW CXEMBI BeJlO-
IIPOEKTUPOBAHMS. | TU3ALMU CXEMOTEXHUUYECKOTO

CIUIOMETpA.




HaumenoBanue Tema
Ne ConepxaHue JEeKIIMOHHBIX Tpynoemkocts| Tembl mpakTHUecKuXx | Tpya0eMKOCTb Tpynoem-
TEMBI (pa3zena) N N 71a00paTOPHBIX
/i 3aHATUI B aK.4. 3aHATUN B aK.d. . KOCTb B aK.4.
JICITUTITHBI 3aHATUI
1 2 3 4 5 6 7 8
MeTtopl aBTOMATH- |IPOEKTUPOBAHUSI. OneKTpOHHbIE Bepuduxanuus npun-
3allUM CXEMOTEeX-  |KOMIIOHEHTBHI, Kak 0a3a MpOeKTUpPOBa- LMITHATBHON  3JIEK-
HUYECKOTO MpoeK- |Hus1. BpiOop anemenTHoM 6a3bl, obec- TPUIECKOHM  CXEMBI
TUPOBAHUS. nedeHre (HopMUpoBaHUEe OUOTHOTEK (TpoBepKa MpaBHIIb-
KOMIIOHECHTOB TaKETOB aBTOMATH3HU- HOCTH  BBIIIOJTHCHHA
POBAaHHOTO TPOEKTHPOBAHUS  AJIEK- TIpaBuJt - SJCKTpUIC-
TPOHHEIX YCTPOHCTB CKHX COCIUHEHMH).
YcrpoicTBo OMONMMOTEYHOM TOACH- P 5
crembl CATIIP. IToctpoenue 6ubmmo- aspapoTka HpHHII-
TEYHBIX KOMIIOHEHTOB, CHCTEMBI aT- [THATILHOM - 3NICKTpH-
bubnuoreunsie YECKOU CXEMBI.
pubyToB U napameTpoB. CrocoOb!I 1mo-
MOJICUCTEMBI Odopmiienne OKy-
4 MOJHEHUSI  OMOMMOTEK  TPOEKTa. 4 4 — —
CAIIP, ctpykTypa Hasuauenne moseil TaOIHI] KOMIIO MCHTaIHH 1O TPUH-
U UCIOJIL30BaHUEC [UTHAATBHON  DJICK-
HOBKU KOMIIOHEHTOB 1 UX PEAAKTHPO- TPHUECKOH CXeMe B
BaHUE. CI/IHXpuOHI/ISaI_II/ISI OMOIMOTEK CATIP DipTrace.
TIPY TPYIIIOBOM padoTe
[ToaroToBka cpeibl MPOSKTHPOBAHUS
JUTSL BBITIOJIHEHUS 1ipoekTa. [Tpumepbt
coBpemenHbix CAIIP s paspa-
[IporpammubIie OOTKH 2JIEKTPOHHBIX YCTPOUCTB. AHa-
KOMIUIEKCBI JIS T3 ¥ WMHTAIMOHHOE MOJIETIMPOBA- lenepamust  crcka
5 | MPOCKTMPOBAHHSA 1 | HHE KAK JaCTh ABTOMATH3NPOBAHHOTO 4 COCIMHEHUI TMpUH- )
aHaJIM3a CXeM MPOEKTHPOBAHUS JICKTPOHHBIX CXEM. UIHAIBHON  dJIeK-

JIEKTPOHHBIX
YCTPOMCTB.

Opraunuzaiyst MOAETUPOBAHUS Ha OC-
HoBe Spice, VHDL u XML omnuca-
Huil. Ctpykrypa mwmctuHra Pspice,
Ha3HA4YEHHE aTpuOyTOB, MAPaMETPOB,
onumid. Moaenu 1 MaKpOMO/IEIH.

TPUYECKON CXEMBI.
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HaumenoBanue Tema
Ne CopneprkaHue JEKIMOHHBIX Tpynoemkocts| TeMbl TpakTUYeCKuX | Tpy10eMKOCTb Tpynoem-
TEMBI (pa3zena) N N 71a00paTOPHBIX
/i 3aHATHNA B aK.4. 3aHATUN B aK.4. . KOCTb B aK.4.
JUCLIATUIAHBI 3aHATHIA
1 2 3 4 5 6 7 8
Ileyarneie tuiatel. TexHonornueckue
U KOHCTPYKTHBHBIE TpeOoBanus. [1o-
CTaHOBKa 3a7a4 U OopraHusanuys Ipo- PagpaﬁoTKa TOIIOJIO-
€KTHPOBaHMs NEYaTHBIX IU1aT. ABTO- TUU TEYATHBIX IUIaT
[IporpammHBIE
MaTHU3alusl MPOEKTUPOBAHUS TeYat- (pa3merieHue  KOM-
KOMILIEKCBI JIsI
6 HbIX miaT. CpeacTBa aBTOMATU3AIUN 4 IIOHEHTOB Ha IIeYaT- 2 — —
MIPOCKTUPOBAHUS .
eUATHELX [LIAT pa3melenus U TpaccupoBku. [loaro- HOM IUIaTe C MHHH-
TOBKA M3TrOTOBJICHUS [IEYATHOM TUTAThI MaJIbHOM MUIMHOH
B CAD, nepenaua npoekTa neyaTHon CBSI3CH).
IUIAThI JUI MPOMBIIUIEHHOTO MPOU3-
BOJICTBA
IloHATHSI CKBO3HOIO IPOEKTHPOBA-
HUs. B3anmopencTsre mporpaMMHBIX
MOJIyJIEW MPU CKBO3HOM IPOEKTHUPO-
Cucrembl CKBO3- BaHUM BJIEKTPOHHBIX ycTpoiicTB. Co-
HOT'O ITPOEKTUPOBA- |BPEMEHHBIE MAKETHI CKBO3HOI'O IPO-
ABTOTpaccupoBKa
7 | HUS paguOd3JIeK- EKTHPOBAHMS, UX COCTaB U BO3MOXK- 4 . 2 — —
MeYaTHOM TIAThI
TPOHHBIX HOCTH, OpraHu3alys poLecca CKBO3-
YCTPOWCTB HOTO TIPOSKTUPOBAaHUS B pabodmMx
rpymmax. CoctaB u TpeOOBaHHS K
MOJITOTOBKE KOMILIEKTOB MPOEKTHOMN
JIOKYMEHTALHH.
TexHonornveckasi MOATOTOBKA IPO-
Ouenka pe3ysibTa- |€KTa neyatHo miatel. [IpoBenenue Odopmnenue moKy-
TOB MIPOEKTUPOBA-  |aHAIN3a Pa0OTHI CIPOSKTUPOBAHHOTO MEHTallulu 10 pe-
8 | HUs ¢ y4eToM KOH- |ycTpoictBa [IporpamMmmHbie cpeacTBa 4 3yJbTaTaM TpacCH- 2 — —

CTPYKIIMH Te4at-
HOM IIATEI

aBTOoMaru3almu aHammsa. [Ipenrono-
JIOTHUECKUII YW ITOCTTOIIOJIOTMUECKHI
AQHAIM3  DICKTPOHHBIX  YCTPOMCTB.

pOBKH IEeYaTHOMN

IJIaTHI.
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HaumenoBanue
TEMBI (pa3zena)
JIUCLIATUINHBI

CopneprkaHue JEKIMOHHBIX
3aHATHI

TpynoeMkocTb
B aK.4.

Tembl MpaKTHYECKHUX
3aHATHU

TpynoeMKocTb
B aK.4.

Tema
71a00paTOPHBIX
3aHATUN

Tpynoem-
KOCTb B aK.4.

2

3

4

5

6

7

8

CpenctBa 3MEKTPOMAarHUTHOIO aHa-
JIM3a U UX UCTIOJIb30BaHUE MPH MPOEK-
tipoBanu CBY u  uMITynbCHBIX
ycrpoictB. Kputepum oueHku pe-
3yJAbTaTOB IPOEKTUPOBAHMS  BJIEK-
TPOHHOT'O YCTPOMCTBA

Ob6ecrieuenue pe-
KUMOB PabOTHI
AIIEKTPOHHOTO
YCTpOMCTBA Ha
dTare MPOeKTUPO-
BaHUs

O0ecnieueHue TEIIOBBIX PEXUMOB pa-
60tb1 POA. Pacuer u MmonenmmupoBanue
TEIUIOBOTO pEeXMMa pabOTBI JIEK-
TPOHHBIX yCTpOMCTB. OlleHKa mapa-
METPOB HaJISKHOCTH, METOIbI 0OecIe-
YECHUSI HAICKHOW PaOOTHI 3JIEKTPOH-
HBIX YCTPOMCTB Ha 3TaIle IPOEKTUPO-
BaHms. TpeboBanuss OMC u ux yder
OpH  TPOBEICHUH TPOCKTHPOBAHUS
ANEKTPOHHBIX yCTporcTB. Ilepcrek-
THUBBI pasBUTUA CPCACTB aBTOMATHU3U-
POBAHHOTO TMPOEKTUPOBAHUS  DJIEK-
TPOHHBIX YCTPOWUCTB

BriBom Ha 1medathb
pe3yNbTaTOB IPOEK-
tupoBanus B CAIIP
DipTrace.

Bcero AYJUTOPHBIX 9aCOB

36

24




Tabnuma 4 — Buasl 3aHATHIA 0 JUCIUIUIMHE U PACIIpeIeIeHUe ay TMTOPHBIX YacoB (3a09Hast popma 00ydeHHsI)
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HanmvenoBanue Tema
Ne ConepxaHue JEKIMOHHbBIX TpynoeMkocts| TeMbl npakTHyecKux | Tpy10eMKOCTb Tpynoem-
TEMBI (pa3ena) o . nabopaTOpHBIX
/n 3aHATUI B aK.4. 3aHATUN B aK.d. . KOCTb B aK.u.
JVCLUIIIMHBI 3aHATUN
1 2 3 4 5 6 7 8
Bormpochl cTanmapTH3anuy  mporec-
Borpoce crannap- |cop MPOEKTUPOBAHUSL. ITambl IPOEK-
TA3anuu IPOLUEC- | TypoBaHUsI C Y4E€TOM IOHITUN JKU3-
COB IPOCKTUPOBA- |HEHHOI0 LMKJIA M3aenusa. Bompocsl Pa3paboTka npuHIIH-
HHs. DTalbl IPOCK- | CTAHAAPTH3AIMKE CPEICTB aBTOMATH- HAIBHON DIIEKTPH-
tupoBaHud. [1oHg- |3ammm nmpoektupoBanusi. CTPYKTYpPhI YECKOU CXEMBI
1 | TUS )KU3HEHHOTO CHUCTEM AaBTOMATH3MPOBAHHOIO IPO- 0,5 (ocBoeHue rpaguye- 1 — —
MUKJIa U31CTIus. extupoBanus (CAIIP). MonynbHblit CKOT'O penakTopa
CTpyKTypbl cucTeM |IPUHIIUIT POCKTHpOBaHust. Dopmu- Schematic ~ CAIIP
ABTOMATH3MPOBaH- |POBAHUE TEXHONOTHYECKUX TPeboBa- DipTrace).
st (CATIP). KaK 4acTH €IMHOTIO MPOU3BOJICTBEH-
HOI'O LIMKJIA
e u 3agauM IPOEKTUPOBAHUS.
DopMUpPOBaHKE TEXHUYECKOTO 3a]1a- Pazpabotka mpuHIH-
Opranmsars mpo- |1/ U1 HAyHOHCCIIE0BATENbCKIX MHAITbHOH 3J'I€Ké‘pI/I‘-Ie-
U OIBITHO-KOH KHX K- KON CXEMBI. a-
Lecea aBTOMATH3H- 0 O-KOHCTPYKTOPC! poe CKOH CXe 0311
TOB. ['pynmbl TpeOOBaHUIA K POEKTY. HUE OMOIMOTEUHBIX
POBAaHHOTO ITPOEK-
2 [TocTanoBka 3amay Ajisi aBTOMaTU3HU- 0,5 AJIEMEHTOB  (TIOJTyd4e- 1 — —
TUPOBAHHUS JJIEK-
POBaHHOI'O MPOEKTUPOBAHUS MOZEIIH- HUE HAaBBIKOB CO3/1a-
TPOHHBIX POBaHMSI M aHAJIM3a YCTPOMCTB TPO- HUSI  OMOJIMOTEUHBIX
ycTpoucts MBILLIEHHOM 3JIEKTPOHUKH. BbIOOp 3JIEMEHTOB M [PHHIIH-
MPOrpaMM JJIsl PELIEHUS] TIPOEKTHBIX MHAITBHBIX CXEM).
3a1a4
[Iporpammet cxe-  |TIporpaMMbl  CXEMOTEXHHYECKOTO Pa3pabotka npuHIu-
MOTEXHUYECKOIO  |TPOEKTUPOBAaHUs. MeTonsl aBTOMa- MUAJIBHON 3IIEKTPH-
3 | OpOEKTUPOBAHMS. |THU3ALMHU CXEMOTEXHUYECKOIO IPOECK- 0,5 4yeckoil cxembl. Be- 1 — —

MeTtoabsl aBTOMATU-
3aIiu

TUPOBaHUA. JIEKTPOHHBIE KOMIIO-
HEHTbI, Kak 0a3a NpPOEKTUPOBAHUSL

puduKanys TPUHIIN-
MAAJIBHOU
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HaumenoBanue Tema
Ne ConepxaHue JEeKIIMOHHBIX Tpynoemkocts| Tembl mpakTHUecKuXx | Tpya0eMKOCTb Tpynoem-
TEMBI (pa3zena) N N 71a00paTOPHBIX
/i 3aHATUI B aK.4. 3aHATUN B aK.d. . KOCTb B aK.4.
JICITUTITHBI 3aHATUI
1 2 3 4 5 6 7 8
CXEMOTEXHUYE- Br10op anemenTHOI 6a3bl, obecneye- AIIEKTPUICCKOM
CKOT'0 NPOEKTHPO- |HHE (popMUpOBaHUE OHOIHOTEK KOM- cxembl  (mpoBepka
BaHU. MOHEHTOB TIaKEeTOB aBTOMATU3HPO- NPaBUIBHOCTH  BHI-
BaHHOTO MPOCKTUPOBAHUS HJIEKTPOH- MOJIHEHHST  TIPAaBUII
HBIX YCTPOICTB ANEKTPUUECKUX CO-
eMHEHU).
YCTpoiicTBO OMOIIMOTEYHOM TIO/ICH-
crembl CAIIP. [Toctpoenue 6ubmmo-
TEYHBIX KOMIIOHEHTOB, CHCTEMBbI aT-
bubnuoreunsie ’
pubyToB U napameTpoB. CrocoOb! 1mo-
MOJACUCTEMBI
4 NOJIHEHU ~ OMOJNMOTEK  MpOEKTa. 0,5 — — — —
CAIIP, ctpykTypa .
Hasnauenue moseii TaOmHIl KOMITO-
H HCHOMB30BAHNAC | b5yt KOMITOHEHTOB H HX PEIAKTHPO-
BaHve. CuHXpOHM3aIUs OWUOIHMOTEK
TP TPYIITIOBOM padboTe
[ToaroroBka cpeibl MPOSKTHPOBAHUS
JUTSL BBITIOJIHEHUS 1ipoekTa. [Tpumepbt
coBpemenHbix CAIIP s paspa-
IIporpammHbIe OOTKM 3JIEKTPOHHBIX YCTPOUCTB. AHa-
KOMIUICKCBI JIS JU3 ¥ HMMHTAIMOHHOE MOJEIMPOBa-
5 | MPOCKTMPOBAHHS 1 | HHE KaK 9aCTh ABTOMATH3NPOBAHHOIO 0.5
aHaJIM3a CXeM MPOEKTHPOBAHUS JIEKTPOHHBIX CXEM. ’
DJICKTPOHHBIX Opraﬁnsaum MOJCINPOBAHUA HA OC-
YCTPOMCTB. HoBe Spice, VHDL u XML ommuca-
Huii. Ctpykrypa nuctuHra Pspice,
Ha3HaYCHHE aTprOyTOB, MAPAMETPOB,
ontii. Mojenyd 1 MaKkpoMOJIEIIH.
ITeyatnbie tiatel. TexHOMOrMUECKUE Pa3zpaboTka Tomoso-
IIporpammHBIE
¥ KOHCTPYKTHBHBIE TpeboBanwms. [1o- UM TIEYAaTHBIX TIIAT
6 | KOMIUIEKCHI I 0,5 0,5 — —
CTaHOBKA 3aj]a4 W OpraHu3aIs Mpo- (pa3merieHue  KoOM-
MIPOEKTUPOBAHUS
CKTHPOBAaHMs  TEYaTHBIX  IUIaT. MTOHEHTOB Ha
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HanmenoBanue Tema
Ne CopneprkaHue JEKIMOHHBIX Tpynoemkocts| TeMbl TpakTUYeCKuX | Tpy10eMKOCTb Tpynoem-
I/ TeMsI (pasierna) 3aHATUN B aK.4. 3aHATUN B aK.4. na6opaT0va PX  kocTs B ak.u.
JICITUTITHBI 3aHATUI
1 2 3 4 5 6 7 8
MEeYaTHBIX TIJIaT ABTOMaTH3aLMA TPOESKTUPOBAHMSI T1E- MeYaTHOM IuIaTe ¢
yatHbIX miat. CpeacTsa aBToMarusa- MUHUMAJILHON  JUTH-
MU Pa3MEICHUS] U TPaCCHPOBKU. HOM CBsI3€il).
[ToaroroBka U3roTOBJICHUS MTEYATHOMN
wiatel B CAD, nepenaua npoekra me-
YaTHOM TUIAThI JJIS1 IPOMBILUICHHOTO
MIPOM3BOCTBA
[loHsITHA CKBO3HOIO MPOEKTUPOBA-
Hus. B3anmMopelicTBue mporpaMmMHbBIX
MOJyJIEW IIPU CKBO3HOM IIPOEKTHUPO-
CucreMsl CKBO3- BaHUU BJIEKTPOHHBIX yCcTpoicTB. Co-
HOT'O ITPOEKTUPOBA- |BPEMEHHBIE MAKEThI CKBO3HOTO TPO- A
BTOTPACCUPOBKA
7 | HUA paguodIIeK- EKTUPOBAHMsI, UX COCTaB U BO3MOXK- 1 N 0,5 — —
MeYaTHOM TIAThI
TPOHHBIX HOCTH, OpraHu3alys mporecca CKBO3-
yCTpoIicTB HOTO TIPOSKTHPOBAHUSI B paboumx
rpynmax. CoctaB u TpeOOBaHHS K
MOATOTOBKE KOMIUIEKTOB IPOEKTHOM
JIOKYMEHTAIIHH.
Texnonoruveckas MOArOTOBKA MPO-
ekTa medaTHoM Iiatel. [IpoBenenue
aHanm3a padoThI CIPOSKTUPOBAHHOTO
yctpoiicta [Iporpammubie cpencrsa
OueHka pesyibTa- |aBromMaTv3aliy aHanusa. IIpearorno-
TOB IIPOEKTUPOBA-  |JIOTUYECKUHA M TOCTTOIOJIOTMYECKHUIA
8 | HUA C yYETOM KOH- |AHAIM3 OJIEKTPOHHBIX  YCTPOWCTB. 1 — — — —

CTPYKIIMH Te4at-
HOM IIATEI

CpeznctBa ANMEKTPOMAarHUTHOIO aHa-
JIM3a U UX UCTIONIb30BaHUE TIPH MPOEK-
tipoBanu CBY u  uMITy/nbCHBIX
ycrpoiictB. Kpurepuu oueHku pe-
3yJbTaTOB IPOEKTUPOBAHUS  3JIEK-
TPOHHOT'O YCTPOMCTBA
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HanmenoBanne Tema
Ne ConeprkaHue JIEKIIMOHHBIX Tpynoemkocts| TeMbl mpakTHdyecKkuX | Tpy10eMKOCTh Tpynoem-
TEMBI (pa3zena) N N 71a00paTOPHBIX
/i 3aHATUI B aK.U. 3aHATHH B aK.4. . KOCTb B aK.U.
JCLIUTUTUHBI 3aHATHH
1 2 3 4 5 6 7 8

OOecneueHue TEIIOBbIX PEXUMOB pa-
6otb1 POA. Pacuet n MmozenpoBanue
TEIUIOBOTO peXMMa pabOThl 3JIeK-

O6ecreucnue pe- | TPOHHBIX YCTPOHCTE. OueHKa6napa-
METPOB HAJISKHOCTHU, METOJIbI Tie-

KHUMOB PaOOTHI CTPOB HAZICAHOCTH, MCTOJILI 00CCTIC
YEHMs! HAJEKHON pabOoThI AMEKTPOH-

3JIEKTPOHHOT O o

9 . HBIX YCTPOMCTB Ha 3Tarle MpOeKTUPO- 1 — — — —

yCTpOiicTBa Ha
BaHus. TpeboBanus OMC u ux yuer

Talle NPOCKTHPO- |y npoBeleHMH  MPOEKTHPOBAHHS

BaHHA IEKTPOHHBIX yCTPOUCTB. llepcriek-
THBBI Pa3BUTHs CPEJICTB aBTOMATH3H-
POBaHHOIO TPOEKTUPOBAHUS  AJIEK-
TPOHHBIX YCTPOMCTB

Bcero ayiutopHbBIX 9acoB 6 4
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6 (I)OHII OICHOYHBLIX CPEACTB IJISI ITPOBEACHHUSA TCKYIIECTI0 KOHTPOJISA
yYCnneBaeMoCTH " HpOMe)l(yTO‘IHOﬁ aTTeCTalm CTYICHTOB IO TUCHUIIJINHE

6.1 Kpurepuu oueHuBaHUuA

B coorBerctBuu ¢ [lomoxenneM 0 KpeAUTHO-MOLYJIbHOM CUCTEME Opra-
Hu3auuu  obpazoBarensHoro  mpouecca DPI'bOY  BO  «lonl'TY»
(https://www.dstu.education/sveden/eduQuality) npu onenuBanuu cpopmupo-
BaHHOCTH KOMIIETCHIIMH 1O AUCIUILUIMHE ucnoab3yetcs 100-6amibHas mikana.

[lepeyenb KOMNETEHIMI MO IUCLUMUILUIMHE U CIIOCOOBI OLIEHUBAHUS 3HA-
HUU NPUBEACHBI B TAOIHIIC 5.

Tabmuma 5 — [lepedeHr KOMIETEHITNN IO TUCIUTLTAHE U CIIOCOOBI OIEHNBA-
HUS 3HAHUU

Kon v HaumeHoBaHue Croco0
O1ieHOYHOE CPeICTBO
KOMTICTCHITHH OIICHUBAHUS
OK3aMeH, KoMIUIEKT KOHTPOIUPYIOLINX
OIIK-4, I1K-3, IT1K-4 nuddepeHupo- MaTepuaioB JJIsl HK3aMEHa,
BaHHBIN 3a4€T nudepeHIMpoOBaHHOTO 3a4eTa

Kpurepun oLieHKH 3HaHUN CTYICHTOB.

Bcero no Tekyieit pabote B cemecTpe cTyeHT MokeT Habpath 100 6an-
JIOB, B TOM YHCJIE:

- TECTUPOBAHUE WM YCTHBIM ONPOC Ha KOJUIOKBUyMax — Bcero 40 6aios;

- MpakTU4YecKre paboThl — Bcero 60 6aios.

DK3aMEeH MPOCTABIISIETCS] ABTOMATUYECKH, €CII CTYJIEHT HaOpajl 1O TEKY-
e pabore He MeHee 60 0amIOB M OTYMTAJICA 3a BCe JabopaTopHbIe pabOTHI.
MuHuManbHOE KOJIUYECTBO OANIJIOB MO KaXJIOMY W3 BHIOB TEKyIleld paOOThI
coctasisieT 60% OT MaKCUMaJIbHOTO.

[IpomexxyTounslid 3k3aMeH 1o aucuuruinae «CAIIP B anextponuke» npo-
BOAUTCA B (DOPME YCTHOIO SK3aMEHa M0 BOIpOCcaMm, MPECTaBICHHBIM HIXKE.

DK3aMeHaIMOHHbIE OUJIEThI, COJEpPIKAIIME JIBa BOIIPOCA, COCTABIISETCS Ta-
KUM 00pa3oM, YTOOBI K&K bl BOIIPOC OTHOCUJICS K Pa3IMYHOMY MOTyJ0. OT-
BET Ha KaXK]IbIi1 BOIpoc olieHrnBaercs u3 50 6asios.

[ITkaia oneHrBaHUs 3HAHUU MPU NPOBEACHUH ITPOMEKYTOUYHOU aTTECTA-
IIUM NpUBEJeHA B Tabnuie 6.

B ctpyxtypy @OC B popme KypcoBOro mpoeKTa BXOJAT: METOINYECKHE
yKa3aHUsl, coieprkalie TpeOoBaHMs 10 BHIIIOJHEHUIO KypCOBOM padOThI, Kpu-
TEPUH OLICHWBAHHUSA, MEPEYEHb HEOOXOIMMBIX JINTEPATYPHBIX MCTOYHUKOB H
AJIEKTPOHHBIX PECYPCOB.

IIpu ouieHKE YpOBHS BBIIOJIHEHUS! KYpCOBOIO IPOEKTA, B COOTBETCTBHHU C
MOCTABJIEHHBIMU LEJISIMU, IPOBEPSIFOTCS CIEIYIOIINE 3HAHUS, YMEHHSI U HABBIKU:

— 3HaHUWE KOMIIOHEHTOB JAMCLMILIMHBI, UCIOJb30BAHHBIX MPHU BBINOJIHE-
HUU KypCOBOTO MPOEKTA;

— yMeHue: paboTaTh C HAYYHOM W DHIMKJIONEANYECKON JIMTEpaTypoHu,
CIPaBOYHUKAMHU U AJIEKTPOHHBIMU PECYpCaMM; HAKAIUIMBATh U TPYIIUPOBATH
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MaTepuai; TMOCIEA0BATEIbHO U TPAMOTHO U3JIaraTh MBICIA U OGOPMIISThH BBI-
BOJIBI; IPUJIEPKUBATHCS (DOPMBI HAYYHOTO MCCIICIOBAHUS;

— BIIaJICHUE COBPEMEHHBIMHU CPEJICTBAMU KOMIIBIOTEPHBIX TEXHOJIOTUH;

— CIOCOOHOCTh CaMOCTOSITENBHO CO3[1aTh COJIEPXKATEIbHYIO IpPE3eHTa-
U0 110 TEME MOJATOTOBJICHHOU KYpCOBOM paOOThI.

CrnenoBaTellbHO, KypCOBBIE IPOEKTHI, KaK KOMIIOHEHT (oHaa
OLIEHOYHBIX cpeAcTB no aucuuiuinHe «CAIIP B 35IeKTpOHHMKE», MO3BOJISIOT
OLICHUTh (POPMUPOBAHUE Yy CTYJIEHTOB 3HAHHUEBYIO COCTaBJISIOIIYIO,
oTpeJielIeHHbIE DKCIIEPUMEHTAIbHbBIE YMEHUS U BeJeHUE UH(POPMAIIMOHHOTO
IIOMCKA, HABBIKM MCCIIEIOBATEIBCKON JEATEIBHOCTH, CaMOCTOATEIbHOU
pabOTHI M OTBITA MyOIMYHBIX BHICTYIUICHH.

Taomuna 6 — [lIkana onleHUBaHWUA 3HAHUNA

CymMma 6aJuioB 3a BCe BUIIBI OrieHKa M0 HAITMOHAIBHOM TIKaJIe
y4eOHOM JIeATEITBHOCTH 3a4€T/3K3aMeH
0-59 He 3a4TeHO/HEYI0BICTBOPUTEILHO
60-73 3a4TeHO/y0BJICTBOPUTEIHHO
74-89 3auTeHo/Xopomuo
90-100 3auTeHO/OTIIMYHO

6.2 JlomaiHee 3a1aHne
B kauecTtBe ngomMamrHero 3amaHus OOy4aronIuecsl BBITIOTHSIOT Mpopa-
OOTKY JIEKIIMOHHOTO MaTepuana.

6.3 Tembl 17151 pepepaToB (Mpe3eHTAINIT) — MHAMBUAYAJIbLHOE 3a1aHNe

BoinonHuTh noApoOHOE OnucaHue aaropuTMa UcCie 0BaHus PyHKIIHO-
HaJILHOT'O YCTPOMCTBa U crocoOoB ero peanuzaiuu B CAIIP.
Tabnuma 7 — BapuanTsl 3aganus

Ne Bap. 3anaHue

1,11 | Uccnenoanue y3na OC myTeM MHOTOBapUAHTHOTO aHAJIM3a 3a/1aH-
HOTO BHJIA.
AHanu3 BIUAHUSA NTapaMeTpoB KOHCTpykuun JC Ha
2,12 | papylenus HENOCTHOCTH CUTHAIOB 1jis poekTa DC ¢ HOMOLILIO
nporpammsl Signal Integrity.
3,13 | Pa3paborka 3D-mozaenu siueiiku IC u kouBepranus ee B CAIIP
SolidWorks.
4, 14 | PazpaboTka u npoBepka OMOIMOTEKH JIEMEHTOB JJIs 331aHHOM OTe-
yectBeHHoM cepuu NC.
[TopsiioK BBINOJIHEHUSI CXEMOTEXHUYECKOTO MOJEIMPOBAHUS BO
5,15 | Bpemennoii o6nactu npocreiimero ananorosoro ysiaa DC (Hampu-
Mep nuddepeHIupyromas uiu HHTETPUPYIOINIas Iernoyka 1mo yka-
3aHUIO MPETOIaBATENs]).
[Topsimok BeIMOMHEHUS TU(GPOBOTO MOJICTHPOBAHHUE 3aIaHHOTO TIpe-
6, 16 | nomasarenem y3zna IC (Hampumep CyMMaropa, C4eTUHKa,
nemmdparopa u T.1.).
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7, 17 | [IpoBecTH CpaBHUTEIHLHOE UCCIICIOBAHKE IBYX 33JJaHHBIX TPO-
rpaMM aHajau3a UEJIOCTHOCTH CUTHAJIOB.

8, 18 | IlpoBecTu cpaBHUTEIBHOE UCCIICIOBAHUE CUMYJISITOPOB, KOTO-
pbie conepxart ase 3aganubie CAITP OC.

9,19 | [1o muTepaTypHbIM HCTOYHHUKAM ITPOBECTH CPABHUTEIbHBIN
aHaJin3 HanboJiee M3BECTHRIX cUCcTeM MoaenupoBanus DC.
10, 20 | [To nuTepaTypHbIM HCTOYHHUKAM ITPOBECTH CPABHUTEIbHBIN
ananu3 Hanoosee n3BecTHbIX CAIIP OC.

6.4 OueHouHble CpeACTBA AJISI CAMOCTOSATEIBLHONH PadOThHI U TEKY-
IIer0 KOHTPOJISI YCIIeBAEMOCTH
IIprMepsl TECTOBBIX 3aJaHUN KOJUIOKBUYMOB:

1. Kak pacumdpossiBaetcs abopeBuatypa CAIIP?
a) cucTeMa aBTOMaTU3UPOBAHHOIO IIPOU3BOJICTBA;

0) cucrema aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHMUS;
B) CUCTEMHBIIN aHaJIU3 MPOU3BOACTBA.

2. Ilox mpoeKTUPOBAHUEM TTOHUMACTCS:

a) mpoIecc npeodpa3zoBaHUsI UCXOJIHOTO ONMHUCAHUS 0OObEKTa B OKOHYA-
TEIHHOE ONMMCAaHNE HA OCHOBE BBITIOJIHCHHSI KOMIUIEKCA padOT UCCIIE0BATEIIb-
CKOT'0, PaCU€THOTO U KOHCTPYKTHUBHOTO XapaKTepa;

0) mporiecc BhIMYCKa HOBOM MPOAYKIIMU HA PHIHOK;

B) MPOIIECC UCTIBITAHUS U MPOBEJCHUE BBIXOJHOTO KOHTPOJIS BBITyCKa-
MOM IIPOIYKIIUH.

3. Ha kakoii craguu npoektupoBanus POC Heo0X0IMMO IpOBEICHHE
HAyYHO-UCCIIEIOBATEILCKUX PAbOT?

a) IIpeaBapUTEIHLHOC IPOCKTUPOBAHHE

0) 3CKM3HOE MPOCKTHUPOBAHUE

B) TEXHHUYECKOE MTPOCKTUPOBAHKE

4. Ha kakoit ctagun npoektupoBanusi POC co3maeTcs dKcrepruMeH-
TaJIbHBIA 00pa3el] MPOSKTHUPYEMOTO U3IEITHS?

a) MPeBAPUTEIHHOE MPOCKTUPOBAHUE

0) ACKM3HOE MPOEKTUPOBAHUE

B) TEXHUUYECKOE MMPOCKTUPOBAHKE

5. Ha xakom stane npoektupoBanust POC HeoOXoauMo perieHue 3a-
Ja9¥ ONITUMHU3AIUH TIPOBOIHBIX U TICYATHBIX COSTUHEHUN?

a) CHCTEMOTEXHUYECKOE POSKTHPOBAHUE

0) GYHKIIMOHAIBHOE TPOSKTUPOBAHUE

B) KOHCTPYKTOPCKOE ITPOSKTHUPOBAHUE

T') TEXHOJIOTHYECKAas TOJITOTOBKA MPOU3BOJICTBA

6. Ha xakom stane npoektupoBanus POC ocymiecTBisieTcs BIOOD dJie-
MEHTHOM 0a3bl M JICKTPUUECKONM CXEMBbI IIPOCKTHPYEMOTO U3STIHs?
a) CUCTEMOTEXHUYECKOE MPOCKTUPOBAHUE
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0) GyHKIIMOHAIBHOE MMPOSKTUPOBAHUE
B) KOHCTPYKTOPCKOE MPOCKTUPOBAHHUE
') TEXHOJIOTUYECKAs MOArOTOBKA ITPOU3BOIACTBA

7. Ha xakowm stane npoektupoBanus POC onpenensatorcs: IpuHIIMUIIEL €€
paboThI?

a) CUCTEMOTEXHUYECKOE MPOEKTUPOBAHUE

0) GYyHKIIMOHAIBHOE MPOSKTUPOBAHUE

B) KOHCTPYKTOPCKOE MPOECKTUPOBAHUE

') TEXHOJIOTHYECKas MOJAr0OTOBKA MPOU3BOICTBA

8. Ha kakoii craiuu BbIIa€TCSl OKOHYATEIbHAS KOHCTPYKTOPCKAs JI0KY-
MEHTAalus Ipu npoexktuposanuu POC?

a) TEXHUYECKOE 3aJIlaHre HA TPOCKTUPYEMBII OOBEKT

0) Hay4YHO-HCCIIeIoBaTeIbCcKas padboTa

B) ACKU3HBIN MTPOEKT

') TEXHUYECKUN MPOEKT

1) pabouunii MPOEKT

€) TEXHOJIOTUSI U3TOTOBJICHUSI M UCTIBITAHUS CITPOEKTUPOBAHHOTO OOBEKTA
(ombITHOTO OOpA3Ila WM TAPTUH ), BHECEHUS] KOPPEKIMHU (TIPH HEOOXOIUMOCTH )

9. B pe3ynbTaTe mpoBeACHUS HAYYHO-UCCIIEA0BATEILCKUX pabOT CO-
3/1aHa TOKYMEHTalUsI I pelieHus 3aa4uu TpaccupoBku. K kakoi cucreme
OTHOCHUTCS IOJTy4YeHHAs JOKYMECHTAIIH?

a) CAE-cucrema (pyHKIIMOHATIBHOE TPOCKTUPOBAHUE)

0) CAD-cucTeMa (KOHCTPYKTOPCKOE MPOCKTUPOBAHHE)

B)AM-cucTtemMa (TeXHOJOrn4YecKas MoAroToOBKa IMPOU3BO/ICTBA)

r) PDM-cucrema (ynpaBieHUE TPOCKTHBIMU JTAHHBIMH )

1)SCM-cuctema (ynpaBjaeHHE IIEMOYKaMU MOCTABOK)

10. Pazpabotana noKyMeHTanus JUisi MPOEKTUPOBAHUS TEXHOJIOTUYe-
ckoro mapuipyta. K kakoil cucteMe OTHOCUTCS MOJTy4YeHHAas! JOKyMEHTALMs ?

a) CAE-cuctema (pyHKIIMOHAIBHOE TPOCKTUPOBAHKE)

0) CAD-cucTeMa (KOHCTPYKTOPCKOE MPOSKTUPOBAHNE)

B) CAM-cucrema (TE€XHOJOTHYECKas MOJrOTOBKA MPOU3BOJICTBA)

r) PDM-cucrema (ynpaBiieHUE TPOCKTHBIMU JTAHHBIMH )

1) SCM-cuctema (yrpaBjiaeHHE LIEITOYKaMH ITOCTaBOK)

11. dns uero npeanaznaded naketr PCB LayoutDipTrace?

a) MO3BOJISIET CO3[aTh MJIM HKCIIOPTUPOBATH OUYEPTAHUS ILJIATHI, pa3Me-
CTUTh KOMIIOHEHTHI, 33/1aTh MpaBuja MPOCKTUPOBAHUS, TPACCUPOBATH BPYU-
HYIO WJTU C TIOMOIIBI0 aBTOTPACCUPOBIIIHKA,;

0) JaeT BO3MOXHOCTb Pa3MECTUTh KOMIIOHEHTbI, OObEAMHUTh HX B
CXEMY, POBEPUTH MPABUILHOCTh COEIUHEHUH;

B) MpeAHa3HayeH IS CO3[IaHUs HOBOW WJIM JIOTIOJIHEHMS CYIIECTBYIO-
e OMOIMOTEKN KOMIIOHEHTOB, KOTOpasi UMeeT pacmupenue .eli;

r') IpeAHa3HaueH /I CO3/IaHusl HOBOM WITU JOTIOJIHEHUS CYIIECTBYIOICH
OMOIMOTEKH KOPIYCOB, KOTOpas uMmeet paciupenue .lib.

12. CAIIP DipTrace Bkiito4aeT B ce0s MPOrpaMMbI:
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a) Schematic, - PCB Layout, - ComEdit, - SchemEdit

6) Schematic, PCB Layout, ComEdit, Lightshot

B) Schematic, PCB Layout, SchemEdit, AutoCAD

r) ARCHICAD, PCB Layout, SchemEdit, AutoCAD

13. Ilporpamma Schematic B coctase DipTrace npeana3Hauena ass:
a) pa3pabOTKU NPUHLIUIIUATIBHBIX CXEM;

0) pa3BOJKM IIJIaT, pyyHasi 1 aBTOMaTHYeCKasi TPAaCCUPOBKA;

B) peaKkTopa KOpIyCoOB;

I') peJaKkTopa KOMIIOHEHTOB.

14. IIporpamma PCBLayout B coctaBe DipTrace npeaHazHaueHa ajis:
a) pa3pabOTKH MPUHIMUIHAIBHBIX CXEM;

0) pa3BOJKH IJIAT, pyYHAs] ¥ aBTOMAaTHYECKasi TPACCUPOBKA;

B) peAaKkTopa KOpIycCoB;

') pelaKTOpa KOMIIOHEHTOB.

15. IIporpamma ComEdit B coctaBe DipTrace npennasHadena ais:
a) pa3pabOTKX MPUHIIUITHAIBHBIX CXEM;

0) pa3BOJKH IJIAT, py4YHasl 1 aBTOMAaTUYECKasi TPAaCCUPOBKA;

B) peaKkTopa KOpIycCoB;

') pelaKkTOpa KOMIIOHEHTOB.

16) IIporpamma SchemEdit B coctaBe DipTrace npeaHazHaueHa asis:
a) pa3pabOTKU MPUHIUIHUATBHBIX CXEM;

0) pa3BOJKH IJIAT, py4YHAsl ¥ aBTOMAaTU4YECKasi TPACCUPOBKA;

B) pellaKTOpa KOPILYCOB;

I') peJakTopa KOMIOHEHTOB.

17 Ha pucyHke M300paKEHO OKHO:

©1 a) Schematic pa3pa0oTKa NPUHIMIINAIBHBIX CXEM;

.. 6) PCBLayout - pa3Bo/ika I1aT, py4Has ¥ aBTOMAaTH-

- YecKasi TpaCCHpOBKa,

~#7 11 B) ComEdit - pegakTop KOpIycos;

1| r) SchemEdit- pemakrop KoMmoHeHTOB

I/I306pa)KCHO OKHO.

o) .
a) Schematic pa3zpaboTka MPUHIMIHAIIBHBIX CXEM;

0) PCBLayout - pa3Boaka miar, py4yHas 1 aBTOMaTH-
4yecKasl TPaCCUPOBKA;

B) ComEdit - penakTop KOpIycos;

r) SchemEdit- pegakrop KOMIOHEHTOB

I/I306pa}K€HO OKHO.

a) Schematic pa3paboTka MPUHIUITHAIIBHBIX CXEM;

0) PCBLayout - pa3Boaka miar, py4yHas 1 aBTOMaTH-
4yecKasl TPaCCUPOBKA;

B) ComEdit - penakTop KOpIycos;

r) SchemEdit- penakTrop KOMIOHEHTOB
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20. Ha pHcyHKe 1300paK€HO OKHO:

a) Schematic pa3paboTka IPUHIMIHAIBHBIX CXEM;

6) PCBLayout - pa3Bojaka miar, pyuyHas U aBTOMaTH-
4yecKasl TPaCCUPOBKa;

B) ComEdit - pegakTop KOpnycos;

r) SchemEdit- pegakTop KOMIIOHEHTOB

CLK ERR|

PARITY

LLILII] LAl
q

II]]IITI“_TT‘

6.5 Bormpocel /17151 NOATOTOBKHU K IK3aMeHY (TeCTOBOMY KOJVIOKBUYMY)

1) Ilepeunciure 3Tanbl TPOSKTUPOBAHUS. UTO Takoe KU3HEHHBIN LUK
n3aeaus’?

2) Kakue BaM U3BECTHBI CTPYKTYPbl CUCTEM aBTOMATU3UPOBAHHOTO MPO-
extupoBanus (CAIIP)?

3) Kak ¢hopmupyroTcs TeXHOJIOTHUECKUE TPeOOBaHUSA K MPOLECCY MPOEK-
TUPOBAHMUS, KaK YaCTH €MHOTO MPOU3BOJICTBEHHOTO IIUKJIa?

4) IlocTaHoBKa 3a7a4 JjIsl aBTOMATU3UPOBAHHOTO MPOESKTUPOBAHUS MOJIE-
JMPOBAHMS M aHAJIM3a YCTPONCTB MPOMBIIIIIIEHHOM AeKkTpoHuku. Kakum o6pa-
30M OCYILIECTBIISIETCS BHIOOP MPOTpamMM i PEIICHHs MPOEKTHBIX 3a1a4u?

5) [lepeuuncnute u3BecTHHIE BaM mporpaMMbl CXeMOTEXHUYECKOTO MMPOEKTHU-
POBaHUS U1 METOJIbl AaBTOMATU3AIIUN CXEMOTEXHUYECKOTO MPOSKTUPOBAHUSL.

6) Haiite kpatkuit 0630p naketoB CAIIP 31eKTpOHHBIX YCTPOUCTB.

7) KakoBo Ha3zHaueHHe, BO3MOXKHOCTH M (YHKIMOHHPOBAHUE MaKeTa
DipTrace?

8) KakoBo Ha3zHaueHUE, BO3ZMOXHOCTH M (PYHKIIMOHUPOBAHHE IaKeTa
KiCAD?

9) Onumute ocHoBHOE MeHIO nmakera DipTrace. KakoBo HazHaueHue oc-
HOBHBIX IIPOrpaMM IaKeTa U UX B3aUMOCBSI3b?

10) Onumure ocHOBHOE MeHIO TnakeTra KiCAD. KakoBo Ha3zHaueHue oc-
HOBHBIX IIPOrpaMM IMaKeTa U UX B3aUMOCBS3b?

11) I'paduueckuit pegaktop cxeM. CXEMHBII PEXHUM: MEHIO KOMaHI,
CTpyKTypa cioeB. lIponecc co3gaHusi B3JICKTPUYECKOM IMPUHIUNUAIBHOU
cxeMmbl, TH(OpPMAIIMOHHOE cojiep:kanue (aiisa 6a3bl JaHHBIX CXEMBbI, PEJaKTH-
poBaHue cxembl B makete DipTrace.

12) Yto mpencrasisieT co0oit rpadhuueckuii peaakTop cxem?

13) Onuuirure CXeMHBIA PEKUM: MEHIO KOMaH/I, CTPYKTYpa CJIOEB.

14) Onwumure mpolecc CcO3JaHUsl SJIEKTPUYECKON MPUHIMITHATIBHON
cxembl. KakoBo nHpopManimoHHoe coaep:kanue (aitia 6a3bl JAHHBIX CXEMBbI?

15) Kakum 00pa3oM MPOUCXOTUT PENAKTUPOBAHHE CXEMbl B TIaKeTe
KiCAD?

16) YUto npencrasiser codoi rpadgudeckuii pegakrop cxem? Kak mpous-
BOJUTCS IPOBEPKA CXEMBI?

17) Onuiure npouecc Co3AaHusl CXEM C UepapXUei.

18) Uto mpexacrapisier codoit anMuHUcTpaTop Oubmuorek? Ilporpamma
paboThl ¢ Oubnmorexkamu. KakoBo HazHaueHHE W BO3MOXHOCTH peJlaKTopa
KOMIIOHEHTOB?
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19) YnakoBka 3J€KTPUUECKON CXEMBbl JIJIsl CO3JaHus NeYaTHOM 1aTel. B
YyeM 3aKJII0YaeTcs npodjaeMa COOTBETCTBUSI CHMBOJIOB U KOHCTPYKTHBOB KOM-
MOHEHTOB?

20) IIpoexTupoBaHue U MPOU3BOJICTBO MEUATHBIX IUIAT: MPUBEAUTE OC-
HOBHBIE MOHSITHUS, TUIBI MEYATHBIX MUIAT, KJIACCHl TOYHOCTH IE€YATHBIX IJIAT,
ONUIINTE TEXHOJIOTUIO IEYaTHOTO MOHTAXa.

21) OnumuTe mpouece co3/laHus KOHCTPYKTHBA KOMIIOHETa: UHPOpMa-
[IUOHHOE cojepkaHue (hailyia KOHCTPYKTHBA, OCHOBHBIC IIIard MPU CO3JAaHUU
KOHCTPYKTHUBOB, 0COOCHHOCTh KOHCTPYKTUBOB C IJIaHAPHBIMU BBIBOJIAMH.

22) Onumwurte co3AaHue KOHCTPYKTHBA II€YATHOW IUIATBhI: pa3Mepbl
IJ1aThl, IOHSITUE KOHTYpPA IUIaThl.

23) Pa3mernenre KOHCTPYKTHBA Ha MOJI€ MEYaTHOM IJIaThl: aBTOMaTHYe-
CKO€ U PYYHOE pa3MelIeHue.

24) Kakue KOMaHJbI, UCTIONB3YIOTCS MpU pazMelieHnu? Yto takoe Oy-
depnl s pazmenienusa? Uto Takoe Oydepsl 171 TpacCUPOBKU?

25) Urto Takoe TpaccupoBKa nedaTHOU 1iaThl? Kak mpou3BOAUTCS aBTO-
MaTH4YeCKas TPacCUpOBKa?

26) [Iporpamma aBTOMaTHUY€CKOW TPACCUPOBKU: BO3MOKHOCTH aBTOMATH-
YECKOM TPAaCCUPOBKHU, AITOPUTMBI TPACCUPOBKHU, CO3JaHUE CTPATETUU TPACCH-
POBKH, OCHOBHBIE ITYHKTHI MEHIO CTPATETUH.

277) Kak npou3BoAUTCS MPOBEPKA IUIaThl HA COOTBETCTBUE IPAaBUIIAM MPO-
EKTUPOBAHUS?

28) Onuiute npasuiia opopMiIeHUS TOKYMEHTaIlMN, KOMIUIEKTHOCTh KOH-
CTPYKTOPCKHX JTOKyMeHTOB. Kakue cymecTByroT TpeOoBaHUs K 0(POPMIICHHUIO
4epTeKeil MeYaTHBIX IJ1aT?

29) Kak npou3BoUTCs TOATOTOBKA CXEMbI K BHIBOJY Ha IIe4aTh, CO3/IaHUE
daiina negatu?

30) Kak npousBonutcs npeodpazoBanue 0a3bl JaHHBIX MMEYATHOM TIIATHI
JUTst IoJTydeHust (haiyioB yepTeka, mpocTaHoBka pazmepoB? Kak pemraercs npo-
onema pycudukaruu?

6.6 IlIpuMepHas TeMaTHKa KypPCOBbIX IIPOCKTOB

1) C npumenenueM nporpammHoro odecrneuenus PI Expert B cooTBet-
CTBUHU C BapUAHTOM 3a/IaHUsI CIIPOEKTUPOBATH JEKTPUUYECKYIO CXEMY MCTOU-
HUKA MUTAHUS 1711 CBETOANOIHOTO UCTOYHHKA OCBEILICHHUS.

2) B cpene CAIIP DipTrace, B cOOTBETCTBUU ¢ pa3pabOTaHHON CXEMOM,
CIIPOEKTUPOBATH MEYATHYIO IUIATY MCTOYHMKA MUTAHUA JJISl CBETOJUOIHOTO
MCTOYHHKA OCBEILICHHUS.

Bapuantel 3ananus npuseneHsl B Tadnune 8.

Ta6nuna 8 — BapuanTsl 3aaHus HA KYPCOBOM IIPOEKT

NB. | AUc (%) | Pu(Br) | Pvp(Br) %;j ;1 g“g Faﬂ‘;ﬁiﬁ;‘:ﬁ:m’{ K‘,’nge
CJIOCB
1 | -15.+10 5 0.3 1 1 ECTh 2
2 | -20.+15 10 05 5 2 ECTh 2
3 | 25.+20 | 15 1.0 10 3 ECTh 2
4 | -15.+10 | 20 03 15 4 ECTh 2
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5 -20..+15 25 0.5 20 1 HET 2
6 -25..420 5 1.0 1 2 HET 2
7 -15..+10 10 0.3 5 3 HET 2
8 -20..+15 15 0.5 10 4 HET 2
9 -25..420 20 1.0 15 1 ECTb 2
10 | -15..+10 25 0.3 20 2 ECTb 2
11 | -20..+15 5 0.5 1 3 ECTb 2
12 | -25..+20 10 1.0 5 4 ECTb 2
13 | -15.+10 15 0.3 10 1 HET 1
14 | -20..+15 20 0.5 15 2 HET 1
15 | -25..+20 25 1.0 20 3 HET 1
16 | -15..+10 5 0.3 1 4 HET 1
17 | -20..+15 10 0.5 5 1 ECTb 1
18 | -25..+20 15 1.0 10 2 ECTb 1
19 | -15..+10 20 0.3 15 3 ECTb 1
20 | -20..+15 25 0.5 20 4 ECTb 1
21 | -25.+20 5 1.0 1 1 HET 1
22 | -15.+10 10 0.3 5 2 HET 1
23 | -20..+15 15 0.5 10 3 HET 1
24 | -25.+20 20 1.0 15 4 HET 1
25 | -15..+10 25 0.3 20 1 ECTb 2

Hanpsxenue nuraromeit cetn Uc=220 B;

Yacrora nuraronieit cetu Fc=50 I'1x;

Ucnonunenne — «Adapt.»;

YacroTa BEICOKOYACTOTHOTO npeoOpazoBanust Frip=132 kI 1.
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7 Y4eOHO-MeToAnuYecKoe U MH(pOpMaLMOHHOE 00ecnieyeHre TUCIMILIMHbI

7.1 Pexomenayemasi JiuTepaTrypa
Ocnoenaa numepamypa

1. TTaBnog, [1. JI. KoMiibroTepHOE MPOSKTUPOBAHUE AIEKTPOHHBIX CXEM U Y3-
JI0B: y4e0. Tocobue K BITOIHEHNTIO KypcoBoro npoekra / JI. J1. [1anos ; Bramym.
roc. yi-T uM. A. I'. m H. I'. CroneroBbix. — Bmagumup : M3n-Bo Bal'Y, 2023. - 98 ¢
— URL: https:/dspace.www]1.vlsu.ru/bitstream/123456789/10898/1/02566.pdf
(mata oOparenus: 30.08.2024).

Jlononnumensvhan aumepamypa

1. Cuctembl aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS DJIECKTPOHHBIX
yctpoiictB u cucteM (E-CAD/EDA-cuctemsl): yuebHoe nocodue / Ilox pen.
1O.B. IlerpoBa; banr. roc. texn. yu-t. — CII6., 2015. — 64 c. — URL:
https://potal.tpu.rt/SHARED/v/VLKIM/Academic_activity/Tabl/CAPR_B
GTU.pdf (nata obparmienus: 30.08.2024).

2. Maremarnueckoe obecriedeHrne KOHCTPYKTOPCKOTO M TEXHOJIOTHYe-
ckoro npoektupopanus ¢ npumeHeHuem CAIIP [Tekcr] : Yue0. nis By30B 110
creu. "KoHCTpyupoBaHHWE U TEXHOJIOTUS PaguodIeKTpoH. cpenacts", "KoH-
CTPYHUPOBAaHUE U TEXHOJIOTUSA IEKTPOH. BeIUUCI. cpencts" / B.M.Kypeituuxk.
- M. : Paguo u cBsa3b, 1990. - 352 c. : uin. — URL: https://libcats.org/book/1471292
(mara oopamenus: 30.08.2024).

7.2 Bba3pl JaHHBIX, JJEKTPOHHO-OMOJIHMOTEYHbIC CHCTEMBbI,
NH(OPMALMOHHO-CIIPABOYHBIE M TOUCKOBbIE CHCTEMbI

1. Hayunas 6u6muoreka {oul' TV : opunmanbublil cadt. — AT4EBCK. —
URL.: library.dstu.education. — TeKCT : 2JI€KTPOHHBI.

2. Hayuno-texuuueckass Oubnmoreka BI'TY wum. IllyxoBa
obunmanbHeii caikt. — benaropoa. — URL: http:/ntb.bstu.ru/jirbis2/. —
TeKCT : 27IEKTPOHHBIN.

3. KoHCynbTaHT CTyJIEHTa : 3JE€KTPOHHO-OMOJIMOTEUHas CUCTeMa. —
MockBa. — URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — TekcT :
DIIEKTPOHHBIN.

4. YHuBepcurerckass OMOIMOTEKa OHJIANH : 3JIEKTPOHHO-OMOIMOTEeYHAs
cucrema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. —
TeKCT : 2JIEKTPOHHBIN.

5. IPR BOOKS : sanexktpoHHO-01bOIMOTEeUHas cuctema. — KpacHOropcek.
— URL: http://www.iprbookshop.ru/. — TekcT : 351eKTpOHHBIA.

6. ®enepanpHas ciyx0a MO AKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY H
atomHomy Hazazopy (Pocrexnamzop): odurmanpHbii caldlT. — MockBa. —
https://www.gosnadzor.ru/. — TeKCT : 2JeKTPOHHBIH.
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8 MaTepI/la.HLHO-TeXHI/I‘IeCKOG o0ecreueHue ANCHHUII/INHBI

MarepuanbHo-TexHu4Yeckass 6a3a oOecrneurBaeT MPOBEJACHUE BCEX BU-
JIOB JIEATEIBHOCTH B MpoLecce 00yueHus, cooTBeTcTByeT TpedoBanusim ®I'OC
BO.

MatepuanbHO-TEXHUYECKOE 00ecIIeUeHHEe MPEACTAaBIEHO B TabuLe 8.

Tabnuia 8 — MarepuaibHO-TEXHUYECKOE 00eCIIeueHne

Anpec (MecTomnono-
HanmMeHnoBaHue 060py10BaHHBIX y4eOHBIX KAOUHETOB JKeHHUe) yIeOHbIX
KaOMHETOB

CrneunanbHble TOMEUICHHUS:
Mynsmumeouiinas nexyuonnas ayoumopus (48 nocadounvix | ayn. 206 xopi. 3
Mecm)

[Ipoexrop EPSON EMP-XS5 (1 mt.); Jlomanauit kunoteatp HT-
475 (1 mT.); mepcoHaNbHBIA KOMITBIOTED, JIOKAJIbHAS CETh C BhI-
xoa0M B Internet

Aynauropuu 1Jid IpOBEAEHUS NPAKTUYECKUX 3aHITHH, A1 camo- | aya. 207 kopi. 3
CTOSITEIHHOM PabOTHI:

Komnvromepnwiti knacc (11 nocadounvix mecm) Iist TPYIIOBBIX
U MHIVBMIYaJbHBIX KOHCYJIbTAl[Mi, OpraHU3alMd CaMOCTOs-
TEJIbHOM paboThI, 000PyIOBaHHBIN yueOHOI MeOeNbI0, KOMITbIO-
TE€paMM C HEOIPaHWYEHHBIM JJOCTYNOM K ceTH MHTepHeT, BKIIIO-
yas goctyn K 9bC, 10CKoi MapKepHOil MarHUTHOM




JIuct cornmacoauus PI1/]

Paspabortanu:
JloueHT Kadepsl "
3TEKTPOHUKHU U PATHO(MU3UKU AM. Adanacee
(10KHOCTh) (noﬁmc& d.1.0.)

). saBeIyIoMero kaheapon
‘CKTPOHMKH W pamuoQU3HKH z A.M. Adanacbes

(moamuch d.N.0.)

IMpotoxon Ne_1 3acemanus kadenpsl
3NIEKTPOHUKH U paguo(hu3uKu ot _30.08.2024 r.

HM.0. nexana ¢akynprera
1irhOpMaLIMOHHBIX TEXHOJIOTHHI U
(1< TOMATU3aL1U ITPOU3BOICTBEHHBIX

1 )LIECCOB
B.B. /IpgukoBa

: (W ®.1.0.)

CormnacoBaHo

IIpencenarens METOIMYECKON KOMUACCUU
10 HanpasiieHuto noarotosku 11.04.03
KoHcTpyHnpoBaHue U TEXHOJIOTUA
5JIEKTPOHHBIX CPENICTB

(MarucTepckas nporpamma
«rdopMallMOHHBIE TEXHOJIOTUU

1113)EKTUPOBAHMUS JJIEKTPOHHBIX YCTPOMCTBY) A.M. AdanacbeB
(MOATHCE ®.1.0.)

| 2<aNbHUK yueOHO-METOUIECKOTO IIeHTPa //Q"/ O.A. KoBajeHKO

/ (rmoarmnucey ®.1.0.)
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JInct n3MeHeHn U NOIIOJTHEHU N

Howmep nzmeHenus1, nata BHECEHUSI U3MEHEHMSI, HOMEDP CTPAHULbI JIJIsI BHECEHUS
NU3MEHEHUN

J1O BHECEHU I U3SMEHEHWI: [IOCJIE BHECEHU I USMEHEHW:

OcHoBaHue:

IToamnucek nuia, OTBETCTBEHHOI'O 32 BHECEHUE U3MEHCHU N




