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AHHOTADIMA

WHaeke AMCIUILUTUHBL IO
y4eOHOMY IIaHy

HanmeHoBaHne TUCIAIIIINHEL

b1.B./1B.03.01

CUCTEMbI ABTOMATHU3UPOBAHHOI'O
ITPOEKTUPOBAHUA AIIITAPATHBIX
NHTEI'PAIIMOHHBIX PEHIEHUU

Henp nzyuenus
JUCLUTUTAHBI

chopMupoBaTh 3HaHHSA B 00JACTH WH(POPMAIMOHHBIX TEXHOJOTHUH,
BEIpa0OTaTh HEOOXOAWMBIE YMEHHS ¥ HaBBIKH HCIIOIH30BAHUSA
COBpPEMEHHBIX  amlllapaTHBIX W TMPOTpaMMHBIX  CpeACTB  cOopa,
MPENICTABJICHUS, XPAHCHUsI, Mepenay, o0padOTKH, aHAJIM3a JaHHBIX B
po(heCCHOHATBHON JISATEIIEHOCTH.

MecTo JUCUUIITUHEI B Huctunnuaa  CuctemMbl  aBTOMATHU3HPOBAHHOTO — MPOEKTHUPOBAHUS

ctpykrype OIIOII anmapaTHBIX MHTEIPAllMOHHBIX PEIICHUH OTHOCUTCS K 0a30BOH uacTu
OIIOII u sBnsieTcst 00s13aTENBHOM TSI OCBOCHUSI.

Kommnerenuuu, OIIK-2, OIIK-3

(hopMupyembIe B pe3ysbTaTe
OCBOCHMSI TUCIUTLITUHBI

ConepsxaHue JUCITUTUTHHBI

Tema 1. BBegenue B cucTeMbl aBTOMaTU3UPOBAHHOTO
npoektupoBanust (CAIIP) anexTpoHnku

Tema 2. ba3oBble KOMITIOHEHTHI MOJICIIUPOBAHMS ATIIAPATHBIX
pemeHui

Tema 3. MoaenupoBaHue CIOXHBIX CUCTEM cO BCTpoeHHBIM 110
Tema 4. Pazpabotka cxemsl B CAIIP

Tema 5. Pa3zpabotka Tonosnioruu B CAIIP

OO0mmas TpyI0eMKOCTh
JHCIATUTAHBI

OO6mas TpyJOEMKOCTh JUCIUIUIMHBI COCTABJISIET 3 3aueTHBIC
enunuIbl (108 yacos)

dopMa IPOMEKYTOUHOU
aTTecTaluuu

3auer




Conep:xxanue

1. Uenp u mepeueHb IUIAHUPYEMBIX pE3YyJIbTaTOB OOydYeHHs 10 AMCLUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMU pe3yJIbTaTaMH OCBOCHHUS IIPOTrpaMMbl OakaiaBpuaTa

2. Mecro nucuuruinnsl B ctpyktype OIIOII GakanaBpuara

3. O0beM [IUCHUIUIMHBI B 3a4eTHBIX €IMHULAX C YKa3aHHEeM KOJIMYecTBa
aKaJIeMUYECKHX YacOB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy oOydYarommxcs ¢
npernoaaBaresnieM (110 BUAAM 3aHITHI) U Ha CAMOCTOSTENbHYIO paboTy 00ydaromuxcs

4. Copepxanue JUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jienam) ¢ yKazaHueM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJIEMUUYECKHX YacOB U BUIOB YU€OHBIX 3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCIUILIIMHBI

6. YueGHO-MeToIn4YecKkoe 00ecredeHre TUCIUIINHBI

7. IlepeueHb OCHOBHOW M JOMIOJHUTEIBHON y4eOHOH TUTEpaTyphl, HEOOXOIUMOM IS
OCBOEHUS AUCIUITITUHBI

8. Ilepeuenp pecypcoB MH(OPMALMOHHO-TEIIEKOMMYHUKAIMOHHOH cetn «VHTEepHEeT»,
HEOOXOUMBIX JIJISi OCBOCHUS IUCIUTUIMHBI

9. Meroanueckue ykazanusi 1jisi 00y4aronuxcsi 10 OCBOSHUIO TUCIUTLITUHBI

10. Ilepeuenr MHGOPMAIMOHHBIX TEXHOJOTUH, HCIONB3YyEMbIX IMPU OCYIIECTBICHUU
00pa30BaTeNbHOIO Mpollecca IO JUCUUIUIMHE, BKIIOYas IEpeYeHb MPOrpaMMHOIO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TIPU HEOOXOIUMOCTH )

11. Onwucanue MaTepuanbHO-TEXHUYECKOTO OOecreueHus, HEO0OXOAUMOro s
OCYIIECTBIIEHUSI 00Pa30BaTEIBLHOrO MPoIIecca MO AUCIUILTUHE

IIpunoxenune k PI1/]
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1. llenb ¥ nepeveHb MVIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs 110 AUCHHUIINHE,
COOTHECEHHBIX C IVIAHNPYEMBIMH Pe3y/JbTATAMHU OCBOCHHS IPOrpaMMbl 0aKajlaBpuaTa

]_IGJ'IB HU3YYCHUA OUCHHUIIIMHBL

«CuctemMbl aBTOMAaTU3UPOBAHHOIO IPOEKTHUPOBAHUS

armnapaTHbIX MHTETPAlMOHHBIX PEUICHUM » — cHopMHUpOBATh 3HAHUS B 007acCTH WHPOPMAITMOHHBIX
TEXHOJIOTI" I/If/'l, BI)Ipa60TaTI> HCO6XOI[I/IMI>IG YMCHHA U HABBIKU MCIIOJIB30BaHNA COBPEMCHHLBIX allllapaTHLIX U
MPOTPAaMMHBIX CPEACTB cOOpa, MPEACTABIICHUS, XpaHCHHS, Iepenadn, o0paboTKH, aHaiM3a JaHHBIX B
podeCCHOHATTLHON NeATeTLHOCTH.

B pesynprare ocBoenus OIIOIl OakamaBpuata oOOydYaroUmIUiics JOJDKEH OBJANETh
CJICYIOIIMMH Pe3yJIbTaTaMU OOYUYCHHUS TI0 TUCITUTLTIHE:

Konpl PesynbraTsl IlepedeHb MIaHUPYEMBIX PE3YJIBTATOB O0yUEHHUS
KOMIIETCHIIUU ocoeHnust OITOIT 10 IUCLMIUIAHE
OI1K-2 Crniocoben noHumars[IK-2.1.  3HaTh: MeETOABI KIACCUYECKOIO  CHUCTEMHOIO
[IPUHLUITBI paOoTblaHalu3a;  METOAbl  MPEICTABICHMS  CTATHCTUYECKOMH|
COBPEMEHHBIX MH(pOpMAIIHH; IIPUHIINIIBI KpOCCIUIaT(OPMEHHOTO
MH(pOPMALIMOHHBIX [POrpaMMHUPOBAHUS.
TEXHOJIOIMI ulIK-2.2. YMerb: cTpouTh CXE€Mbl NPUYUHHO-CJIEICTBEHHBIX
[IPOrpaMMHBIX CpEICTB,CBs3€i; paboTare C MporpaMmMamMu HPOTOTUIHPOBAHUS
B TOM qUCIeUHTEPPEIHCOB; OLEHUBATh BBIYUCIUTEIBHYIO CIOXHOCTD
0TE€YECTBEHHOI'O QJITOPUTMOB (GYHKIIMOHUPOBAHUS pa3pabaTbIBacMbIX
[IPOU3BOJICTBA, U[IPOTrPAMMHBIX ITPOTYKTOB.
ucnonb3oBate ux UiAlIK-2.3. Brnanets: HaBbIKaMH ~ yYCTAHOBKM  IPUYMHHO-
pelieHus 3aau/CIeICTBEHHBIX CBA3CH MEXIy SIBICHHSMH TPOOJIEMHON
npodeccuOHaTbHON CUTyallud;  ONMCAaHUE  JIOTUKK  pabOTbl  3JIEMEHTOB
NEesITEIbHOCTH nHTepdeiica, UX B3aMMOCBSI3U, B3aUMOJICHCTBHS U BAPHAHTOB
COCTOSIHUM; pa3paboTKa 3KCIUTyaTallMOHHOM JOKyMEHTallUuH
Ha pa3pabdoTaHHBIN JpaiiBep
OIIK-3 Crniocoben pematpOIIK-3.1. 3HaTh: NpUHIMIBI, METOABI U CPEACTBA PEILICHUS
CTaHJApTHbIE  33JaYU/CTaHJAPTHBIX 3aJa4 NPO(ECCHOHATBLHOM JEATENbHOCTH HAa
npodeccuoHaTbHON OCHOBE MH(pOPMAIIMOHHON M OMOIHOrpaduuecKoil KyabTyphbl
NesITeIbHOCTH HaC NOpUMEHEHHEM  UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
OCHOBE TEXHOJIOTUH W C  Y4eTOM OCHOBHBIX  TpeOOBaHUM
MH(}OPMaLIMOHHON WUHPOPMAIIMOHHOM 0€301acHOCTH.
oubmmorpaduueckoit  |OIIK-3.2. VYMeTh: pelars CTaHIapTHbIE 3aJa4y
KYJIbTYpPbI cpodeccroHalbHOI JeSITeIbHOCTH Ha OCHOBE
[IPUMEHEHHEM MHPOPMAlMOHHON U OuOIMorpauueckoil KyJIbTyphl C
MH(OPMAaLIMOHHO- [PUMEHEHHEM MH(POPMaIIMOHHO-KOMMYHHKAIIMOHHBIX
KOMMYHHUKAI[IOHHBIX ~ [TEXHOJIOTMH W €  y4Y4eTOM OCHOBHBIX  TpeOOBaHUH
TEXHOJIOTUN U ¢ y4yeTOMUH(pOPMallMOHHON 0€3011aCHOCTH.
ocHOBHbIX TpeOoBaHMHOIIK-3.3. Bnaners: HaBbIKaMM TOJATOTOBKH  0030pOB,
MH(OpPMaIMOHHON QHHOTAllMM, COCTaBJICHUS pedepaToB, HAYUHBIX [OKIAJIOB,
0e30macHOCTH myOnuKanui u o6ubnuorpadun 1o Hay4YHO-
HCCleIoBaTeNbCcKO  pabore ¢ ydetoM  TpeOoBaHUIA
MH(POPMAIMOHHOM 6€30MacHOCTH.

2. MecTo TUCIUILINH

bl B cTpykType OIIOII 6akanaBpuara



HucuunnmHa  CucTeMbl  aBTOMATU3WPOBAHHOTO  MPOEKTUPOBAHMS  allapaTHBIX
WHTETPAIIMOHHBIX pelieHnid oTHocuTcs kK 6a3oBoit yactu OIIOII u siBisieTcst 00s3aTenbHOM AJIst
OCBOCHHMSI, M3y4aeTcsl 00ydJaroImMMHCs O4HON (opMbl 0OydYeHHS B 6 ceMecTpe, OYHO-3a0YHOU
dbopMbI 00ydeHHS — B 6 cemecTpe.

JucruniauHa sBisieTcss 0a30BOM 1T OCBOGHHUS KYPCOB: «AJITOPUTMH3ALMS U
nporpamMmmupoBanue», «WHpopmatuka W OCHOBBI MpOrpaMMHUpOBaHHs», «CTPYKTYpel U
AJITOPUTMBI 00Pa0OTKH JAHHBIX» U APYTHX JTUCHUTUINH MPO()ECCHOHATBLHOM MOITOTOBKH.

3. Oobem AUCHMIIJIMHBI B 3A4Y€THBIX ¢/IMHUIAX ¢ YKA3AHUEM KOJIUYIECCTBA AKAACMHYECCKUX
YacCoB, BbIACJTCHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcsl C nmpemoaaBarTejieM (l'lO BHUIaM

3aHSATHI) MHA CAMOCTOSITEJbHYI0O PA00Ty 00y4alomuxcs

OO6mast Tpya0eMKOCTh (00bhEM) AUCHHUILUIMHBI COCTABIAET 3 3a4E€THBIX €IUHHIBI (3.€.),
108 akamemMuuecKkux 4daca.

3.1. O0béM TMCUMIIMHBI 0 BUAAM YUeOHbIX 3aHATHI (B Yacax)

st ounoii popmbl 00yueHust
OO6u1ast TpyA0EMKOCTh AUCHUILIMHBI COCTaBIIseT 3 3a4€THBIX equHMLbl 108 yaca

O0BbEéM JUCHUTIHHBI Bcero yacos

OO611ast TpyA0€MKOCTh JTUCIUTIITUHBI 108
KonraktHas pabora 38
AynuropHas padoTa (Bcero): 38
Jlexkuun 12
CeMuHapbl, IPaKTUYECKUE 3aHATHS 26
CamocrosiTenpHas padbora oOydaronmxcs (BCero) 70
3auer +

J1st 0uHO-3204HOI opMBbI 00yUeHHSA
O6u1ast TpyA0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT 3 3a4€THBIX eauHMLbI 108 yaca

O0BbEéM JUCHUTIIHHBI Bcero yacos

OO611ast TpyA0€MKOCTh JTUCITUTITUHBI 108
KonrakTHas pabora 28
AynuropHas padoTa (Bcero): 28
Ulexnnn 10
CeMuHapbl, NPaKTUYECKUE 3aHATHS 18
CamocrosTenbHas pabota 00ydaronuxcs (BCero) 80
3auer +

4. Conep:kanue JUCHUNIHHBL, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jejiam) ¢
yYKa3aHHEM OTBEJEeHHOI0 HA HUX KOJMYECTBA AaKaJeMU4YeCKHX YaCOB U BU/I0B
yueOHBbIX 3aHATHI

4.1. Pa3nenbl JMCUUILIMHBI M TPYJ0€MKOCTH 10 BUIaM y4eOHbIX 3aHATHIH (B
aKaJeMHYeCKHUX Yacax)

# HauMeHoBaHue TeMbl Bcero ‘ KoaunuecTBo yacoB




7

KonTakTHas padora Bueayaur.
padora
=) Jleknun | IIpakrtuyec | Camocr.
i~ S
S o KHe padora
o o o Q o o o o
= S =4 e s | ©
©c | 8| | 8| ¢ 8
C ) )
Tema 1. BBeneHue B CHCTEMBI
ABTOMATHU3UPOBAHHOTO i
MIPOCKTUPOBAHUS (CAIIP) E 6 2 2 4 4 4
AIIEKTPOHUKHU
Tema 2. ba3oBbile KOMIIOHEHTHI
MOJCIIUPOBAHUS anmapaTHeix | 12 12 2 2 4 - 8 10
peuieHui

Tema 3. MoaenupoBaHue CIIOXKHBIX 12 12 5 9 4 9 8 8
CUCTEM €O BcTpoeHHbIM 110

Tema 4. Pazpabotka cxemsl B CAIIP | 20 20 2 2 6 10 4 10

Tema 5. Pa3paboTka Tomojioruu B 22 29 4 5 8 8 10 12

CAIIP

Bcero no pucuumiuze 108 | 108 12 10 26 18 70 80
KonTpoJib - -

Hroro 108 | 108

4.2. ConepxaHue IMCUHUIIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aeiam)

Pa3nensl, TeMBI, JUIAKTHYECKUE €IUHHIIBI

Tema 1. BBerenne B cucTeMbl aBTOMATH3HPOBaHHOTO NpoekTHpoBaHus (CAIIP) 31ekTpoHUKH
[Tonsitue CAIIP 1 ux posib B COBpeMEHHOU 3JIEKTPOHHKE.

OCHOBHBIE 3TaIbl IPOCKTUPOBAHUS ANIMAPATHBIX PEILICHUMN.

0O630p momynsipusix CATIP: Altium Designer, KiCad, OrCAD. IIpeumytiectsa

aBTOMAaTHU3ALMU MPOEKTUPOBAHUS.

Tema 2. Ba3oBble KOMIIOHEHTHI MOJIETHPOBAHUS ANMAPATHBIX PelIeHu it

OCHOBHBIE KOMITOHEHTBI MOJICITHPOBAHUS: PE3UCTOPBI, KOHICHCATOPHI, TPAH3UCTOPHI, MUKPOCXEMBI.
[MpuHIHIEl pabOThI rPaQUIECKUX CHMYIISITOPOB.

[Mpumeps! cumyssitopos: SPICE, Multisim, Proteus.

[MpakTH4ecKoe MPUMEHEHHE CHMYJIITOPOB JIUISI aHAITH3a CXEM..

Tema 3. MoaennpoBaHue CI0KHBIX CHCTEM 0 BcTpoeHHbIM T1O

[Tonsitue BcrpoenHoro nporpammuoro ooecneuenus (I110).

B3anmopenicTre annapaTHOU U IPOrPaMMHOM 4aCTE€H CUCTEMBI.

ANTOpUTMBI MOJIEIUPOBAHMS U X TPOTpaMMHAasl pean3alus.

[Tpumepsr: MoteTMpOBaHNEe MUKPOKOHTpOILTEpoB, FPGA.

Oco6eHHOCTH TPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CHCTEM.

3ammTa BXOJ0B, BBIXOJIOB U HHTEP(HENCOB OT MOMEX.

MeTtob1 GunbTpanuu U S3KkpanupoBanusi. [Ipumepbl cXeMOTEXHUUECKUX PEIICHUH.




Tema 4. Pazpa6orka cxembl B CAITP

OTtansl pa3pabOTKU CXEMBbI: OT UIEH JI0 PeaTn3alliu.
Hcnonb3oBanue OMOIMOTEK KOMIIOHEHTOB.
[TpuHIMIIBI pa3MELIeHMsI DIIEMEHTOB Ha CXEME.
ITpuMepbl IPOEKTUPOBAHMSI IPOCTHIX CXEM.

Tewma 5. Pazpa6otka Tonosioruu B CAITP

OcHoBBI IpoekTHpoBaHus NevyatHbixX miat (PCB). Pa3menenne KOMIOHEHTOB U TPACCUPOBKA
MPOBOAHUKOB. [IpUHITMITIBI MUHUMH3AIIMK TIOMEX U EPEKPECTHBIX HaBOAOK. [Iprmepsl
MPOCKTHPOBAHUS TONOJIOTHH.

Oco0eHHOCTH IPOEKTUPOBAHUS AJIsl peaIbHbIX YCTPOUCTB.

[Tposepka Tonosoruu: DRC (Design Rule Check) u ERC (Electrical Rule Check). Onrumusariust
TOTOJIOTHH JIJIsl POU3BOJICTBA.

[TpriMepsl peabHbIX IPOEKTOB.

Dkcnopt daiinos st npousBoactea: Gerber, NC Drill.

TexHonornueckre TpeOOBaHUS K TOMOJIOTHH.

[TonroToBka JOKYMEHTAIIUH [T IPOU3BOAUTEIIS.

[TpriMepbl B3aMMOCHCTBYS ¢ TPOU3BOJICTBEHHBIMU KOMITAHUSIMU

4.3. CopepxaHue NPaKTHYECKUX 3aHATHI (0uHast (popMa 00ydeHHUs1)

Pa3nenel, TeMBI, TUIAKTHUECKHE €IUHULIBI

1-2. MoaennpoBaHue U HACTPOIiKa cxeMbl ycuauTenas Nel.
B cumynsaTope co31aTh 3J€KTPOHHYIO IPUHIUIIMAIBHYI0 CXEMY HEMHBEPTUPYIOLLErO Y CUIUTENS
aHAJIOTOBOI'0 CHTHAJIa HA OCHOBE OIEPALIMOHHOIO YCUJIMTEIS.

3-4. MoaeupoBaHue H HACTPOiiKa cxeMbl ycHianTes st Ne2.
B cumynsaTope co3aTh 3JI€KTPOHHYIO IPUHIMINAIBHYIO CXEMY HEMHBEPTUPYIOILETO yCUIUTEIS
aHAJIOrOBOI'0 CUTHAJIA 1JIs TepMonapsl K-Tura Ha OCHOBE OIIEPAallMOHHOIO yCHUIIATEIIA.

5-6. MoaesupoBaHue U HACTPOIiKa 00111ero 0J10Ka CTA0MIU3HPOBAHHOTO MATAHUSI.
CobpaTh B CUMYJIATOpE CXeMY CTaOMITU3aTOpa HAMPSHKEHUS IS MIUTAHUS AaHATIOTOBOM CXEMBbI
(1 u 2 »Tama) B cocTaBe TMHEHMHOTO CTAOMIM3aTOpa MIMPOKOTO MPUMEHEHHUS, QUIBTPYIOIINX
€MKOCTE! U JM0/1a, 3aIULIAOLIEr0 CXEMY OT NEPENOJIFOCOBKU MUTAHUS

7-9. Coznanmne npuHuMnuaabHoii cxembl B CAIIP dj1eKTpoHUKH, pa3padoTka

Tomnosornu

Coznanue npuHiunuansHoi cxembl B CAIIP anexTpoHukH, pa3paboTka TOMOIOTHH.
[ToaroroBka Tomosoruu K nposeaeHuio nposepok ERC, DRC. ®opmupoanue gerber-gdaiiios.
[ToaroroBka K TEXHOJOTHYECKOMY MPOIIECCY MPOU3BOACTBA IJIATHI.

10-13 Pa3pa6oTka TonoJornu B CAITP

Dkcmopt daitnos st nmpousBojactea: Gerber, NC Drill.
Texnonmornueckue TpeOOBaHUS K TOMOJIOTHH.

[ToaroroBka JOKyMEHTAIMH JJISl TPOU3BOIUTENS.

HpI/IMepbl BSaHMOHeﬁCTBHﬂ C MPOU3BOACTBCHHBIMU KOMITAHUAMU

4.4.Copep:xaHue caMOCTOSATEIbHOI padoThI

Pa3,Z[CJ'IBI, TEMBI, JUJAKTUYCCKUEC CAMHUIIbI

Tema 1. BBeienune B cucteMbl aBTOMAaTH3MPOBAHHOIO0 NpoexkTupoBanus (CAIIP) rs1ekTpoHUKH
0O630p momynsipusix CATIP: Altium Designer, KiCad, OrCAD. IpeumyiiecTtsa
aBTOMAaTU3ALIMU [IPOEKTUPOBAHUA.




Tema 2. Ba3oBble KOMIIOHEHTHI MOJeTHPOBAHMS ANNAPATHBIX pPelieHui
[Mpumeps! cumynstopos: SPICE, Multisim, Proteus.
[IpakTrueckoe NpUMEHEHNE CUMYJIATOPOB I aHAIM3a CXEM..

Tema 3. MoaempoBaHue CJI0KHBIX CHCTeM c0 BcTpoeHHbIM 10
Oco6eHHOCTH TPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CHCTEM.

3amTa BXOA0B, BBIXOA0B U HHTEP(EHCOB OT MOMEX.

Mertoab! GpuIbTpany U SKpaHupoBaHus. [IpuMepbl CXeMOTEXHUUECKUX PEIICHHH.

Tewma 4. Pazpa6otka cxemsl B CAIIP
[TpuHIUTIBI pa3MeIeH s DIEMEHTOB Ha CXEME.
[IpuMepsl IPOEKTUPOBAHUS IIPOCTHIX CXEM.

Tewma 5. Pazpa6otrka Tonmosioruu B CAIIP

OcHoBBI IpoekTHpOoBaHus NeyaTtHbIX miat (PCB). Pa3menenne KOMIOHEHTOB U TPACCUPOBKA
MPOBOAHUKOB. [IpUHITMITBI MUHUMH3AIIMY TIOMEX U IEPEKPECTHBIX HaBOAOK. [Iprmepsl
[IPOCKTUPOBAHUS TOTIOJIOTHUH.

Oco0eHHOCTH IPOEKTUPOBAHUS AJIsl pealbHbIX YCTPOUCTB.

[Tposepka Tonosoruu: DRC (Design Rule Check) u ERC (Electrical Rule Check). Ontumuzanus
TOTIOJIOTHH JIJIsi TPOU3BOICTBA.

[TpriMepsl peasbHBIX TPOCKTOB.

5. KoHTpoJb kayecTBa 0CBOEHUS TUCHMILINHBI
Tekyuii KOHTPOJIb U MPOMEKYTOUHAsA aTTECTALUSI OCYLIECTBISIOTCS B COOTBETCTBUU C
«lTonoxxeHneM 0 TEKyIIEeM KOHTpPOJE YCIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTalluu
oOydaromuxcsi B ABTOHOMHON HeKOMMepueckoil opranuzanun «OOpa3oBaTenbHas OpraHu3alus
BBICIIETO 00pPa30BaHU) «YHUBEPCUTET SKOHOMUKH U YIIPABICHUS».
Bua npomexyrouHoit arrecrauuu — 3ader. dopma mnpoBeaeHUsS NPOMEKYTOUYHOMN
aTTeCTalMy — IIMCbMEHHBIN 3a4eT.
@DoH/| OIIEHOYHBIX CPEJCTB MO TUCIUILIMHE MPUBEACH B NpuiioxkeHuu K PIT/I.

6. IlepeyeHb OCHOBHOI M JOMOJHUTEIbHON y4eOHOI JINTEpaTyphl, HEOOXOTUMOM A1
OCBOCHHS THCHHUIIHHBI

@) OCHOGHaA TumMepamypa.

1. benos II.C. Cucrembpl aBTOMaTH3MPOBAHHOI'O IPOEKTHUPOBAHUS TEXHOJIOIMUECKUX
nporeccos : yueoHoe nocoodue pis CIIO / benos I1.C., Iparuna O.I'.. — 2-e uzn. — Capatos,
Mockaa : [IpodobpazoBanue, Aii [Tu Ap Menua, 2025. — 133 ¢. — ISBN 978-5-4488-2262-9,
978-5-4497-3709-0. — Tekcr : snekrponHsli // Lludposoii oOpa3oBarenbHblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/143688.html (mata oOpamenus:
10.05.2025). — PexuM nocTyma: Uit aBTOPU3UP. MOTb30BATEICH

2. 3pixoB, C. B. IlpoexktupoBaHme aBTOMATH3MPOBAHHBIX cucteM : ydebnuk / C. B.
3b1k0B. — Mocksa : Al [Tu Ap Meaua, 2024. — 394 c. — ISBN 978-5-4497-2810-4. — Texkcr :
anektponnsli // Ludposoit oOpazoBarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/138083.html (mara oGpamenusi: 07.05.2025). — Pexum goctyma:
JUISL aBTOPU3UD. MTOJIb30BaTENEN

0) oonoanumenvHana aumepamypa.

3. Pogpirnaa C.B. Cucrembl aBTOMaTH3MPOBAHHOTO IPOEKTUPOBAHMS B 3ajadyax
AIEKTPOIHEPreTHKH : yueObHoe mocoodue / Poapirmna C.B.. — HoBocubupck : HoBocuOupckuii
roCyJIapCTBEHHbIN TexHu4yeckuil yHuBepcutet, 2024. — 80 ¢. — ISBN 978-5-7782-5204-2. —
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Tekcr : snexkrponuslit / I{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/155840.html (nara o6pamenusi: 10.05.2025). — Pexxum nocryna:
JUTSL aBTOPHU3UP. ITOJIb30BaTEINCH

7. IlepevyeHb pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»,
He00XO0AUMBIX /IJIS OCBOCHHSI JUCIHUNJIMHBI

1. Madopmarmonno-npaBoBoid mopran «lapant»: oduuumanbueii caift. — URL:
http://www.garant.ru — TekcT: 3JIeKTPOHHBII.

2. ludposoit odbpazoBatenbhblil pecype «IPRsmart»: odpunmanshsiii cait. — URL: http://
www.iprbookshop.ru/ — TekcT: 31eKTpOHHBII.

3. Hayunas snexrponnas 6ubnmnoreka «KubepJlennnkay: odpunmansueiii caiit. — URL:
https://cyberleninka.ru/ — Tekct: 31eKTPOHHBIIA.

4. Poccuiickuii MHTEpHET-NIOPTA U aHAIUTHYECKoe areHTcTBO TAdviser: odunmansHbIi
caiir. — URL.: https://www.tadviser.ru/ — TekcT: 3JC€KTPOHHBIHA.

8. Metoauyeckue ykazaHus AJsl 00y4aromuxcst
110 OCBOCHHIO TUCIHUIIINHEI

[Ipu npoBeneHuil JEKUMH, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATUH, CaMOCTOSTEIbHON
pabote 00yyaromMXcsl NMPUMEHSAIOTCS WHTEPaKTUBHBIE (OPMBI MPOBEACHUS 3aHATHH C LENbIO
NOTPYKEHUsI 00yYaroIUXCs B pealibHyI0 atMocdepy NnpodhecCHOHAIBHOTO COTPYIHUYECTBA 110
paspelieHuto npo0ieM, ONTUMaIbHOM BbIpAaOOTKM HABBIKOB M KayecTB OyAyIIEro CrenuaaucTa.
WuaTepakTrBHBIE (OPMBI IIPOBEICHHS 3aHIATUH MpeAIoiaraloT o0yueHrne B coTpytHuaecTse. Bee
YYaCTHUKHM 00pa30BaTeNbHOIO Ipolecca (IpernojaBaTeslb U 00ydaronuecs) B3auMOACHCTBYIOT
IpyT C OpyroMm, oOMEHHBAIOTCS WH(POpPMAaNKel, COBMECTHO PEUIAIOT MPOOJIEMBbI, MOACIHPYIOT
CUTYalHIO.

B yuebHOM mporiecce UCTIONB3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHSATHIA:

- TBOpYECKOE 3aJaHMe. BbIoNHEHNE TBOpPUECKUX 3aAaHuil TpeOyeT OoT 00ydarouerocs
BOCIPOM3BE/ICHUE TOTYYEHHON paHee HHPopMaluu B (opme, onpeaesieMoi MmpernojaBaTeiiem,
U TpeOyrolei TBOPUECKOro MOX0/1a;

- rpynnoBoe oOcyxaeHue. ['pynmnoBoe o06CyxkaeHne Koro-i1udo BOIpoca HaIpaBlIe€HO Ha
JOCTM)KEHUH JIydlIero B3aUMOIIOHMMAHHUS U CHOCOOCTBYET JIyYILEMY YCBOEHHUIO H3y4aeMOro
MaTepuaia.

B xozme ocBOeHUS TUCHMITIMHBI IPU MPOBEICHUM KOHTAKTHBIX 3aHATHH HCIONB3YIOTCS
ciaenyromue (GopMbl 00y4deHUs, CrOcoOCTBYOIME (GOPMHUPOBAHUIO KOMITETCHIIMMA: JICKIIUH-
JMCKYCCUH; Keic-MEeTOM; pelleHHe 3a]lau; CUTYallMOHHBIH aHalu3; oO0CyxaeHue pedepaToB U
JIOKJIaJI0B; pa3paboTKa rpyHIOBbIX IPOEKTOB; BCTPEUN C MPEIACTABUTENSIMU FOCYAAPCTBEHHBIX U
0O0I1eCTBEHHBIX OPraHU3aIH.

9. IlepevyeHb HHGOPMANIMOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX MPHU OCYIIECTBJICHUHU
00pa3oBaTeILHOIO NMPoLEcca MO0 AMCHHUILINHE, BKJIKYAS NepeYyeHb NPOrpaMMHOro
o0ecreyeHUs1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CUCTEM (MPH HEOOXOAMMOCTH)

B mpouecce neKIMOHHBIX M MNPAKTHUYECKUX 3aHATHI HCIONB3YeTCS CleAyrolee
porpaMMHOe 0OecrieueHHe:

*nporpaMMel, obecrieunBaromue aA0cTyn B ceTh «MuTepHeT» (Hampumep, «Microsoft
Edge», «Google Chrome»);

*IporpaMMbl, IEMOHCTpAIIMK BHIEO MaTeprasioB (Hampumep, npourpsiatesb « Windows
Media Player»);
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*TeKCTOBBIC PEIAaKTOPHI U Tporieccopsl (Harmpumep, «Microsoft Office Wordy);

*tabauuHble Iporeccopsl (Hampumep, «Microsoft Office Excel»);

*CHCTEMBI ypaBjicHus 0a3amu AaHHBIX (HampuMmep, «Microsoft Office Accessy);

*mporpaMMbl JUIs AEMOHCTpAllMd M CO3JaHUs Tpe3eHTanui (Hampumep, «Microsoft
PowerPointy);

*MpoOJIEeMHO-OPHEHTHPOBAHHBIC TAKETHI MPHUKJIAIHBIX [TPOTPAMM I10 OTPACIIsIM U chepam
nesreapHocTH (Hampumep, «1C: Vmpasnenue Hameir dupmoii», «Loginom Community
Editiony).

10. Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecreyeHusl, He0OX0AMMOT 0 JIJIsl
ocyliecTBJIeHHs 00pa30BaTEIbHOI0 NMPoIecca MO TUCHUILINHE

YueOHas ayniuTropus

O6opynoBanue yueOHOro KaOMHeTa:

- pabodee MeCTO MPErnoaBaTelIs;

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YUaIOUINXCS;

- JOCKa KJIaccHas;

- CTEeH1bl H”H(OPMAITMOHHBIC.

VYueOHOo-HAIIHEIC TOCOOU:

- HOYTOYK C IIMIEH3UOHHBIM TMPOTPAMMHBIM OOECHEUYeHHEM ¢ BO3MOXKHOCTHIO
MOJIKJTFOUCHUS K MHPOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHOW ceTH MHTepHeT;

- MyJIbTUMEUIHAS YCTaHOBKA.

[Tomemmenue I CaMOCTOSITENILHOM Pa0OThl OOYYAIONIUXCS OCHAIICHO KOMIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTH «VIHTepHeT» M olecreueHueM ocTymna B
IEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEILHOM cpely Y HUBEPCUTETA.






