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1 HEJIM U BAJAYN JTUCTIUTIJINHBI
— 1.1 Heau aucuumiauHbl: ¢hopMupoBaHrue 0a30BbIX 3HAHWI W HAaBHIKOB aBTOMa-
TU3UPOBAHHOTO MPOECKTUPOBAHUS NEKTPOHHBIX cpencTB (DC), ¢ UCMOIB30BAHUEM CHU-
CTEM aBTOMAaTHU3MPOBAHHOTO MpoeKTHpoBaHus nevyarHoix miat (I111);
— M3y4EHHE Ha3HA4YCHMsI, BOBMOXXHOCTEH OCHOBHBIX MPOrPAMMHBIX CPEACTB M ITa-
noB npoextupoBanus 1111;
dbopMHupOBaHNE TPAKTUICCKAX HABBIKOB aBTOMATH3WPOBAHHOTO KOHCTPYKTOP-
ckoro npoektupoBanust IC 1151 TPOCKTUPOBAHUSI Y3JIOB
1.2 3agaum ocBOEHUSI TUCIIUNJIMHBI
— OCBOHUTbH METO/]Ibl aBTOMATU3UPOBAHHOTO MpoekTupoBanus IC;
- BbIpabOTaTh MPAKTUYECKHUE HABBIKK MPOEKTUpOBaHus y3i0B Ha [111;
— OCBOHUTH HCIOJIb30BaHUE MPOrpaMM [IJIsi aBTOMATU3UPOBAHHOTO KOHCTPYKTOP-
ckoro mpoekTupoBanus IC it mpoekTupoBaHus y3ioB Ha [1I1.

2 MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlucuumianHa «ABTOMATH3MPOBAHHOE ITPOCKTUPOBAHME IICYATHBIX ILIAT DJICK-
TPOHHBIX CPEACTB» OTHOCHUTCS K ITUCIUIUIMHAM TIO BBIOOPY dYacTH, (hopMHUpyeMoit
y4acTHUKaMU 00pa30oBaTeIbHbIX OTHOLIEHUM, O6J0ka b1 yueGHorO miaHa.

3 HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUA 110 IUC-
HUIIJIMHE

[Iponecc m3yyeHUs] NUCHUIUIMHBI «ABTOMATU3UPOBAHHOE MPOECKTUPOBAHUE Tie-
YaTHBIX IJIAT SJEKTPOHHBIX CPEJICTB» HAMpaBlieH HAa (OPMUPOBAHUE CIEAYIOIINX KOM-
METCHUNM:

[1K-2 - CriocoOeH BBITIOJHATH MPOSKTUPOBAHUE PATUOIICKTPOHHBIX YCTPONCTB B
COOTBETCTBUM C TEXHUYECKUM 33JaHUEM C UCIIOJb30BAHUEM CPEJICTB aBTOMATH3ALUU
ITPOEKTUPOBAHUS

[1K-4 - CnocoOeH moAroTaBIuBaTh KOHCTPYKTOPCKYIO M TEXHOJOTUYECKYIO JI0-
KYMEHTAIMIO HA PAJIMO3JIEKTPOHHBIE YCTPOMCTBA

Pe3ysabTathl 00yueHHs1, XapaKTepU3yolune

Komnerenuus
c¢popMHUPOBAHHOCTHL KOMIIETEHUIMH

HK-2 3HATb 3Tallbl IPOCKTUPOBAHUWSA NCUATHBIX IIIAT, OT IIOCTAHOBKU TCX-
HHUYCCKOT'O 3aJaHus U TCXHUYCCKOI'oO MPCAJIOXKCHUA, 10 0(1)0pMJ'IeHI/I$[
MOJHOT0 KOMIIJIEKTAa TEXHUYSCKOM JAOKYMCHTAaIMH, C UCITOJIb30BAHUCM
COBPCMCHHBIX CUCTCM dBTOMATH3UPOBAHHOI'O IPOCKTUPOBAHUS.

yMETh 110 TEXHUYECKOMY 3aJ[aHHIO MTPOCKTUPOBATH y3JIbl Ha MIEYaTHBIX
miIaTax, IpoOBOJUTE U3MCPCHUA C BI)I60pOM TEXHHUYCCKUX CPEACTB U
00pabOTKOI pe3yabTaTOB.

BJIaJICTh COBPEMCHHBIMH MCTOAAMHU MPOCKTUPOBAHNA IICYATHBIX I1JIAT,
HaBbIKaMu 3D MOJCIIMPOBAHUS ITCUATHBIX IJIAT.

HK-4 3HaTh KOHCTPYKTOPCKYIO U TCXHOJIOTHUYCCKYIO JOKYMCHTAIIUIO HaA IIC-
YaTHBIC I1J1aThI.

yMeTh pa3padaThiBaTh CXEMbl DSJIEKTPUUECKHUE MPUHIIUITHAIBHEIC,
MIPOEKTUPOBATh IE€YAaTHBIE IJIAT B COOTBETCTBUU C TPeOOBAHMSIMU
ECK/] n npumenenunem copemeHHbix CAIIP oGopynoBanus

BJIaJICTh COBPEMEHHBIMH IPOrPaMMHBIMU KOMILUIEKCAMU pa3pabOTKU
KOHCTPYKTOPCKOM M TEXHUYECKON JOKYMEHTALMU, UCIIOIb3YEMOM NPH




|Hp0€KTI/Ip0BaHI/II/I II€4YaTHbIX IIJIaT

4 OBBEM JUCHUIIJIMHBI
OO6masi TPyAOEMKOCTh JUCHUIUIMHBI «ABTOMATU3UPOBAHHOE MPOEKTUPOBAHUE
NEYaTHBIX TUIAT JEKTPOHHBIX CPEJCTBY» COCTABIACT / 3aYETHBIX €MHMII.
Pacnipenenenue Tpy10€MKOCTH JUCIUIUIMHBI IO BUIAM 3aHATUN
Ounas ¢popma 00yueHust

Bun yaeOHOi paboThl Bcero | Cemectpsbl
9acoB 8
AyauTopHbIe 3aHATHSA (BCEro) 84 84
B Tom yucie:
Jlexiuu 24 24
[Ipaktuueckue 3anstus (113) 12 12
Jlabopatopusie pabots! (JIP) 48 48
CamocrosiTesibHas paboTa 141 141
KypcoBoit mpoekt + +
KoHtposbHas paborta
Bug npoMexxyTo4uHOM aTTecTanuu — SK3aMeH 27 27
OO6m1as TPy 10€MKOCTh qac 252 252
3ad4. /1. 7 7

3aounas ¢gopma o0yueHus

Bun yueGHOi1 paboThl Bcero | Cemectpsbl
4acoB 10
AyauTopHbIE 3aHATHS (BCEro) 24 24
B ToMm uncrne:
Jlexumu 8 8
ITpakTnueckue 3auarus (113) 8 8
JlabopaTopusie pabots! (JIP) 8 8
CamocrosiTesibHas padboTa 219 219
KypcoBoli npoekr + +
KoHntposbHas paborta
Bu npoMexyTouHOM aTTecTalui — SK3aMeH 9 9
OO6mast Tpy10€MKOCTh gac 252 252
3a4. €. 7 7

5. COAEP’ KAHUME JUCHUIITINHBI
5.1 Copnep:xaHue pa3iesioB JUCHUILVIMHBI U paclipeieieHUe TPYI0eMKOCTH
10 BM/IaM 3aHATHH
Ounas popma o0yueHust

Ne IIpak | JIa0. Bcero
HaumenoBanue teMsl Copeprxkanue pasjena Jlexny P CPC ’
/1 3aH. 3aH. gac




[Ipumenenue  aBTOMAa-
TH3UPOBAHHOTO  TIPOEK-
TUPOBAHUSL IS TIPOCK-
TUpoBaHus y3ios I1I1.

[Tpeamer, 1ens U coaepkaHue Kypca.
IIpumeHenne aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS ISl TPOEKTHPOBA-
Hus ysnoB [IIT Altium Designer.
OO0mume CBEACHUS O CHCTEME IPOCK-
tupoBaHus. KoHCTpyKTOpCKOE TIpo-
ektupoBaHue MOA u Tomosornye-
ckoe npoektupoBanue BUC. Yposau
W 3aj7add mpoektupoBaHus. llpume-
HEHHNE CHUCTEM aBTOMAaTHU3WPOBAHHOTO
npoektuposanus  y3ios 1111
Coznanrie CHMBOJIOB KOMIIOHEHTOB
JUTSL CXEeM DJIIEKTPHYECKUX MPUHITH-
nuanbHeIX. OOmme cBeneHus o Tpa-
(¢uueckoM  penakTope  CO3OaHus
CHUMBOJIOB KOMIIOHEHTOB. KomaHIpI
rpaguueckoro penakropa. [lopsmox
CO3/IaHHS CHUMBOJIOB KOMITOHEHTOB
JUTSL CXEeM DJIIEKTPUYECKUX MPUHIH-
nuanbHbIX. Co3fganne OuOIHOTEKH
aeKTpopaarodneMeHToB (OPD).

23

37

PaspaboTka nocamouHbIX
mect Ha [II1 u ynakoBka
BBIBOJIOB KOHCTpYK-
THUBHBIX 3JIeMeHTOB JC.

O6mme cBeneHus O MporpamMme
Altium Designer.

Komanzapl rpaduveckoro peaakropa
Altium  Designer.  IIukrorpamMsi
MEHIO HHCTpyMeHTOB. [locamouHoe
MecTo komrnoHeHTa. Co3iaHue CTeKOB
KOHTakTHBIX Twiomianok (Pad Stacks)
W TmepexoAHblx orBepctudi  (Via
Stacks).

Co3anne yCTaHOBOYHBIX MECT KOM-
MOHEHTOB CO INTHIPEBHIMH KOHTAK-
tamu. Co3laHUe YCTAHOBOYHBIX MECT
KOMIIOHCHTOB C IUIAaHAPHBIMH KOH-
takTamMu. Co3MaHHE YCTAaHOBOYHBIX
MECT KOMIIOHCHTOB C ITOMOIIbIO
nporpaMmbl-mactepa Pattern Wizard

23

37

VYiakoBka BBIBOJIOB
KOHCTPYKTHUBHBIX  DJIe-
menToB OC.

OOmue cBegeHusT O IporpaMme
Library Executive. Meroauka yrma-
KOBKM BBIBOJIOB KOHCTPYKTHBHBIX
anemMeHToB POC cpenctBamu mpo-
rpammel Library Executive,

23

37

Co3maHue CcxeM dJIeK-
TPUYECKUX TPHUHIIUIHU-
anbHBIX. PemakTupoBa-
HUE OOBEKTOB DJIEKTPH-
YEeCKON CXEMEIL.

OO0mue cBefeHUss O rpadUIecKoM
penakrope medartHbix Iwiat Altium
Designer. Komanapl rpaduyeckoro
pemakropa MeYaTHBIX TUIaT.
Hacrpoiika xondurypanuii penakro-
pa. YnakoBka u pasmemnienne PO Ha
IIII. TpaccupoBka npoBogHukos III1.
Coznmanme  cXeM  JIEKTPUYECKUX
NpUHIMIIHATBHBIX. PenakTupoBaHue
O0BEKTOB  DIICKTPUUECKONW  CXEMBI.
W3meHeHne aTpuOyTOB, KOMIIOHEHTOB
u nenei. Ilepememenue, Konuposa-
HHUE U yJaJeHUEe KOMIIOHEHTOB M Iie-
nei. ['eHepanus coucka coeaMHEHUN
U TEKCTOBBIX oT4eToB. CoxpaHeHHE

24

38




CXCM.

KoMmmoHOBKa 3JIEMEHTOB
gHa I1I1. ABTOMaTHUEeCKast
U py4yHash TpacCHUpPOBKa
MIPOBOJTHUKOB.

OOmue cBemeHus O TpadUuecKOM
penakrope Altium Designer.
Hacrpoiika xondurypanuii penakro-
pa. Hacrtpoiika mapaMeTpoB MOHHUTO-
pa. CrpykTypa cjOeB TMe4YaTHOM
mIaTel. 3amaHue OapbepoB TPacCCH-
PpOBKH. YTIakoBKa U pa3menieHne OP3

Ha IIII. PegaktupoBanue KOMIOHEH-
Ta. ONTHMU3AIUI

3JEKTPUYECKUX CBsizeil. MeTroaunka
PYYHOH TpPacCUPOBKU MPOBOTHUKOB
MEYATHBIX TUIAT CPEJCTBaMU Tpadu-
yeckoro pemakropa Altium Designer
MeTtonuka WHTEpPaKTUBHON Tpaccu-
poBka uenei I111.

24

38

Oxcmopt IIII, cxemsl

SNEKTPUYECKOH  MpPHUH-

UMHAATEHOM.

OKCNOPT TMe4YaTHOM IUIaThl, CXEMBI
JNIEKTPUYECKOH NPUHUUIHMAIBHON B
KOMIIAC. PepaktupoBaHue puUCyH-
ka IIIl, onTumuszauus uenei. Paspa-
00TKa KOHCTPYKTOPCKOM ITOKYMEH-
TaIHH.

24

38

Hroro

24

12

48

141

225

3aounas popma o0yueHus

HaunmMeHnoBaHUEe TeMbI

CopnepxaHue paszena

Jlekn

IIpak
3aH.

J1a0.
3aH.

CPC

Bcero,
qac

IIpumenenue  aBTOMA-
TU3HPOBAHHOIO MPOEK-
TUPOBAaHUS JUISl TPOEK-

TupoBaHus y3noB I1I1.

[Ipenmer, 1iesb U coiepKaHUE Kypca.
[IpumeHeHne aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS ISl MPOEKTUPOBA-
Hus y3mos IIIT Altium Designer.
OO0mue cBeieHUs O CUCTEME TPOEK-
TupoBaHus. KoHCTpyKTOpCKOE TIpo-
ektupoBaHue MDA u Tomonoruye-
ckoe npoektupoBanue bUC. Yposuu
W 3a1a4dl TpoeKTupoBaHus. llpume-
HCHUE CUCTEM aBTOMATHU3UPOBAHHOI'O
npoekTupoBanus y3iuos I1I1.
CoznaHrie CHMBOJIOB KOMITOHEHTOB
JUTSL CXEM DJIIEKTPHYECKUX TPHHIIU-
nuaibHbIX. OOIIKMe CBEACHUS O Tpa-
(¢udIeckoM  peJaKTope  CO3JaHHS
CHUMBOJIOB KOMIIOHEHTOB. KomaHIbI
rpaduueckoro pemaxtopa. [lopsmox
CO3MaHHS CHMBOJIOB KOMIIOHEHTOB
JUISL CXEM DJIEKTPHUYECKUX MPHHIIU-
nuanbHeIX. CoznmaHue OubImoTeKH
3IeKTpopaarodneMeHToB (OPD).

36

40

Pa3pabotka mocamod-
HeIXx Mect Ha IIII m
yIaKoBKa BEIBOZIOB
KOHCTPYKTHBHBIX

meHTOB DC.

9JIC-

OO6mme cBeAcHUS O TpoTrpaMMme
Altium Designer.

Komanas! rpadudeckoro pemakropa
Altium  Designer. TTukrorpammsi
MeHI0 HWHCTpyMeHToB. Ilocamodnoe
MecTo KoMmmoHeHTa. Co3maHue cre-
KOB KOHTakTHBIX Tmomanok (Pad

Stacks) M IIepexOIHBIX OTBEPCTHH

36

40




(Via Stacks).

Co3maHne  yCTaHOBOYHBIX ~ MeECT
KOMITOHEHTOB CO INTHIPEBBIMH KOH-
taktamu. Co3JaHHe YCTaHOBOUYHBIX
MeCT KOMIIOHEHTOB C IUIaHapHBIMH
KoHTakTaMH. Co3maHHe YCTaHOBOY-
HBIX MECT KOMIIOHEHTOB C TIOMOIIBIO
nporpaMmbl-macTepa Pattern Wizard

YmakoBka BEIBOJIOB
KOHCTPYKTHUBHBIX  DJIe-

MenToB DC.

OO0mme cBeAcHUS O TporpaMMme
Library Executive. Metonuka ymna-
KOBKM BBIBOJIOB KOHCTPYKTHBHBIX
anemeHnToB POC cpenctBamu mpo-
rpammel Library Executive,

36

40

Co3maHue CcXxeM JJeK-
TPUYECKUX TPUHIIAIIN-
anpHbIX. PepaxtupoBa-
HHE OOBEKTOB DIIEK-
TPUUYECKOUN CXEMBI.

O6mme cBemeHuss O TpaduIecKOM
penakrope mevaTHeix Twiar Altium
Designer. Komanasl rpaguueckoro
peaaxkTopa MEYaTHBIX Tiar.
Hactpoiika xoH(urypammii penax-
TOpa. YIakoBka U pa3melnieHue P23
Ha IIII. TpaccupoBka MPOBOJAHUKOB
[III. Co3gaHue cxeMm 3ANEKTPUUECKHUX
MPUHIMTIHATBHEIX. PemaktupoBaHue
OOBEKTOB  INEKTPUYECKON CXEMBI.
W3menenne atpuOyToOB, KOMIIOHEH-
ToB U ueneu. [lepemenienne, komnu-
pOBaHUE U yAaJeHHe KOMIIOHEHTOB U
uemneil. I'eHepanunst cnucka coenuHe-
HUH U TEKCTOBbIX 0T4eTOB. Coxpa-
HEHHE CXEM.

37

43

KomIioHOBKa  3jeMeH-
ToB Ha IIIl. ABTOMaTH-
4yecKasi U pydHas Tpac-
CHPOBKa ITPOBOTHUKOB.

OO0mue cBefaeHus O rpaduyueckom
penakrope Altium Designer.
Hacrtpolika koH(urypauumii penak-
topa. Hacrtpoiika napamerpoB Mo-
HuTopa. CTpyKTypa CJIOEB MEYaTHOU
wiatel. 3ajaHue OapbepoB TPaccH-
pPOBKH. YTNakoBKa U pa3MelleHue

OP3O na IIIl. PenaktupoBaHue KOM-
nonenTa. OnTuMHA3anus
ANEKTPUUECKUX CBsized. Meroauka
PYYHOH TpPacCHPOBKU MPOBOIHUKOB
MEYATHBIX IJIAT CPEICTBAMH Tpadu-
yeckoro peaakropa Altium Designer
Metoanka HWHTEPaKTUBHOW TpaccH-
poBka nenei I111.

37

43

Oxcropt IIII, cxembr

3J'IeKTpH‘-IeCKOfI IMpUH-

[UITAAITEHOM.

OKCIOPT TEYaTHOW IIIaThl, CXEMBI
ANEKTPUUECKON MPUHIUINAIBHON B
KOMIIAC. PepaktupoBaHue pu-
cynka IIII, onTuMu3auus Uenei.
Pa3zpaboTka KOHCTPYKTOPCKOM HO-
KyMEHTaIUU.

37

41

Htoro

8

8

8

219

243

HpaKTI/IquKaH IMOATOTOBKA IMPHU OCBOCHWH AUCHHUIIIIMHBL y‘le6HBIM IIJTAaHOM HEC

peayCMOTpPEHA.




5.2 Ilepeyennb 1a00paTOPHBIX padoT

1. Co3znanue OUOIMOTEK YCIOBHBIX IpadUuecKuX N300paKeHUHN JICKTPOPaIO-
AJIEMEHTOB U MOCAJI0YHBIX MECT.

YakoBKa BBIBOJIOB KOHCTPYKTUBHBIX 3JIEMEHTOB PaIMO3JIEKTPOHHBIX CPEJICTB.
Coznanue cxem JEeKTPUYECKUX MPUHIMITHATIBHBIX .

VYakoBKa 3JIEKTPUUECKON CXEMbI Ha MeYaTHOM IJIaTe.

CosMmectHoe ucnoisb3oBanue CAIIP neuwatnsix mnat m CAIIP xoHCcTpyKTOD-
CKOTO MMPOCKTUPOBAHMSI.

aRrwn

6 IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUM ¢ Y4EOHBIM MJIAHOM OCBOEHHUE JTUCIUIIIMHBI TIPElyCMaTPUBAET
BBITIOJTHEHHE KYpCOBOI'O MPOEKTa B 8 cemecTpe aiig ouHol (opmbl oOydyenus u B 10
ceMeCTpe ISl 3a04HOM (hOpMBI 00YUEHUSI.

OcHoBHOI 11enBI0 KypcoBoro mpoekrta (KII) siBasiercs BbIpabOTKa HaBBIKOB
pa3zpaboTtku KoHCTpyKiuu [T DC unm ero oTAenbHOro y3ja ¢ IPUMEHEHHEM COBpE-
MEHHBIX CPEACTB aBTOMAaTu3auu npoektupoBanus [111.

KypcoBoif mpoeKT COCTOUT U3 JBYX OCHOBHBIX HacTeil: rpauueckoil 4acTu u
NOSICHUTENbHOU 3anucKu. ['paduueckas yacTb pabOThI T0JKHA COAEpKaTh 10 1 nucra
dopmara Al, nosicHutenbHast 3amucka 25 — 30 cTpaHUI] MAIIMHOMKMCHOTO TEKCTa
dbopmara A4.

[Ipu pa3zpaboTke rpaduyeckoi 4acTu KypcCOBOTO MPOEKTa HEOOXOIUMO PYKO-
BojiIcTBOBaThCcs TpeboBanusiMu cranaaptoB ECKJI. IloaroToBka rpadgudeckoi gacTu
JIOJDKHA OCYIIECTBIAThCA ¢ mpuMeHeHneM coBpeMeHHbIX CAIIP u Bo3moxkHocTel 3D
MOJETUPOBAHUSI.

3ananue Ha KII Bbrgaéres kageapoil B COOTBETCTBHM C YU€OHBIM IIJIAHOM U pa-
00yel mporpaMMon TUCHHUIIMHBL « ABTOMATH3MPOBAHHOE MPOEKTUPOBAHUE MTEYATHBIX
I1aT 3JEKTPOHHBIX CPEJCTBY.

KypcoBoii npoekT BkJItoyaeT B ce0s rpaduyecKyro 4acTh U pacyeTHO-TIOSCHUTEIbHYIO

3aIUCKY.
BapuaHTbI KOHTPOJIBHBIX PadoT

B. 1. 1. llens u 3aiaun Kypca. YPOBHU U 33/1a4H POESKTUPOBAHUSI.

2. Ilepemenienue, KOMMPOBaHUE U yAAJICHHE KOMIIOHEHTOB W 1enei. ['enepanus

CIIMCKA COCTMHEHUN U TEeKCTOBBIX OTYETOB.

B. 2. 1. llpumeHneHne aBTOMAaTU3UPOBAHHOI'O MPOCKTUPOBAHUS ISl IPOEKTUPOBAHUS
y3s0B I1I1.

2. O6mue ceeaeHus o rpadudeckoM peaakrope Altium Designer.
B. 3. 1. O0mue cBenenus o cucreme npoekrupoBanus I1IT Altium Designer.

2. Hacrpoiika konpurypanuii pegakropa. Ctpykrypa cioes [111.
B. 4.1. CocraB cuctembl. OCHOBHbIE TEXHUYECKHUE XapPAKTEPUCTUKU CUCTEMBI. 3aITyCK
CUCTEMBI.



2. YnakoBka u pazmenienue JPD na I1I1.
B. 5.1. Untepdeiic monp3oBares.
2. TpaccupoBka npoBoaHuKoB T1IT.
B. 6. 1. ITopsinok npoektupoBanus I1I1.
2. Pyunas tpaccupoBka coenunenui I1I1.
B. 7. 1. O6mue cBeneHus o rpaduyeckom peaaktope Altium Designer.
2. atepaktuBHas TpaccupoBka nenei I111.
B. 8. 1. Komauns! rpaduueckoro pemakropa Altium Designer. Iopsmok co3manus
CHUMBOJIOB KOMITOHEHTOB JIJIsl CXEM AJIEKTPUUYECKUX MPUHIIUITUATBHBIX.
2. ABTOMaTHu€eCKas TpaccupoBKa MpoBoIHUKOB I1I1.
B. 9. 1. Hacrpoiika kondurypanuii rpadpudeckoro peaakropa Symbol/Wizard. Co-
31aHue OMOJIMOTEKH IIEKTPOPaaInol’aeMeHTOB (DPD).
2. UnTepaktuBHasa TpaccupoBka uemnen [111.
B. 10. 1. O6umwme cBeaenus o nporpamme Altium Designer.
2. UnTepaktuBHasa TpaccupoBka uenei [111.
B. 11. 1. Co3nanue nocagouHbIX MECT Ha ISl MOHTaXa KOHCTPYKTUBHBIX 3JIEMEHTOB.
2. ABTOMaTuyeckas TpaccupoBka npoBogHukoB [1I1.
B. 12. 1. Co3nanue mocaJo4YHbIX MECT KOMIIOHEHTOB.
2. VYnakoBKa BBIBOJIOB KOHCTPYKTUBHBIX SJIEMEHTOB PaJHOAJIEKTPOHHBIX
CPEICTB.
B. 13. 1. CTexn KOHTAKTHBIX IUNIOMAJOK U IEPEXOIHBIX OTBEPCTUM.
2. Hacrpoiika kondurypanuii pegakropa. Ctpykrypa cioes I1I1.
B. 14. 1. Co3nanne yCTaHOBOYHBIX MECT KOMITOHEHTOB.
2. YnakoBka u pazmenienue PO na I1I1.
B. 15. 1. Co3ganue yCTaHOBOYHBIX MECT KOMIIOHEHTOB CO IITHIPEBBIMA KOHTAKTAMM.
2. TpaccupoBka nmpoBoaHukos 111
B. 16. 1. Co3nanue yCTaHOBOYHBIX MECT KOMIIOHEHTOB C TJIaHAPHBIMU KOHTAKTAMM.
2. Co3nanue OMOJIMOTEYHBIX DJIIEMEHTOB.
B. 17. 1. Co3maHue yCTaHOBOYHBIX MECT KOMIIOHEHTOB C ITOMOIIBIO ITPOTpaM-
MbI-mactepa Pattern  Wizard.
2. Hactpoiika koHpurypauuii pegakropa.
B. 18. 1. O6uwme cBeaenus o nporpamme Library Executive.
2. Co3nianue cXeM 3JIEKTPUUECKUX TPUHIUITHAIBHBIX.
B. 19. 1. O6uwme cBeaenus o rpadudeckom pemakrope Altium Designer.
2. Co3lanre yCTaHOBOYHBIX MECT KOMIIOHEHTOB C IJIAHAPHBIMA KOHTAKTaMHU.
B. 20. 1. PegaktupoBanue 00BEKTOB 3JEKTPUUECKOI cxeMbl. I3MeHeHue aTpuOyToB,
KOMIIOHEHTOB U LIETIEH.
2. O6mue ceenenus o nporpamme Library Executive.

7 OHIEHOYHBIE MATEPHAJIBI JJIsI TIPOBEJEHUSI TIPOMEXKYTOUYHON
ATTECTAIIMHU OBYYAIOIIIUXCA 11O JUCHUITVIMHE
7.1 Onucanne nokaszarejieii U KpUTepHeB OLEHUBAHUS KOMIIETEHUMI Ha



Pa3JIMYHbIX 3TanaxX UX ()OPMUPOBAHNSL, ONMCAHUE IIKAJI OLlEHUBAHUS
7.1.1 DTan TeKyuero KOHTPOJsi
Pe3ynbrarhl TEKyIero KOHTPOJS 3HAHWA M MEXCECCHOHHOW aTTeCTAIlH Olle-

HUBAIOTCS TI0 CIICAYIOICH cucTeMe:
«aTTECTOBAHY;
«HE aTTECTOBaHY.

Pe3yabTaThl 00y4eHusi, Xxapak-

Komme- Tepu3yIoIne Kpurepun
TeHIHAs chopmu pongﬂu);c::: KOMIETEH- OHEHHBEHHH ATTeECTOBaH He aTTecToBaHn
I

TIK-2 3HATh OTallbl MPOCKTUPO-|AKTHUBHAs paboTa Ha nabo-|BrimonHenue pa-|HepbmonHeHue padot B
BaHUs TMCYATHBIX IUIAT, OT|paTOPHBIX M TMPAKTHYCCKUX|OOT B CPOK,|CpPOK, MpeayCMOTpEH-
MIOCTAaHOBKH TEXHHYECKOTO|3aHATHAX, OTBEYAaeT HA TEO-|NPEAYCMOTPEHHBIH [HBIH B paboumx Impo-
3aIaHAs W TEXHUYECKOTO|peTHYECKHE BOMPOCHI TPH|B pabouux TMpo-[rpamMmax
MpemIoKeHus, 10 0dopM-|3ammure. rpaMMax
JIEHHS TIOJIHOTO KOMILUIEKTa
TEXHHYECKOH JTOKyMEHTa-
LHMH, C HCIOJb30BAHHEM
COBPEMCHHBIX CHCTEM aB-
TOMATU3UPOBAHHOTO  TIPO-
CKTUPOBAHUSL.
yMeTh 10 TexHuYeckomy|Perenue craHaapTHHIX [Beinonnenue  pa-|Hepbinonnenue pabor B
3aIaHUI0  MPOEKTUPOBATH |IPAKTUYECKUX 3a]1ay. 6ot B CPOK,|CPOK,  TpPeayCMOTpEH-
y3J1bI Ha TMCYATHBIX IUIATAaX, NPEAYCMOTPEHHbIH [HBIE B paboumMx Ipo-
MPOBOIUTH HM3MEPCHUS C B pabouux mpo-|rpammax
BEIOOpOM TEXHUYCCKHX rpammax
CcpencTB m oOpaboTKoU pe-
3yJIBTATOB.
BIIAJCTh coBpeMeHHBIMH | Pemiennie mpukimagHbix 3ajad|BeimonHenne  pa-|HeBbmmomHeHne paboT B
METOAAMHU MPOSKTHUPOBAHUA|B KOHKPETHOH MpPEIMETHOH|00T B CPOK,[CpOK, TpeayCcMOTpEH-
MEeYaTHBIX IUIAT, HaBBIKAMH|0OJIaCTH. MIPEeyCMOTPEHHBIN [HBIIT B pabOYmMX IIpo-
3D wMonemupoBaHHA — Tie- B pabounmx mpo-|rpammax
YATHBIX ILIAT. rpammax

T1IK-4 3HaTh KOHCTPYKTOPCKYIO H|AkTHBHasg pabora Ha mnabo-|BrmonHenwe pa-|HeBbmmomHeHne paboT B
TEXHOJIOTHYECKYIO  JOKY-|paTOPHBIX H TIPAKTHYSCKUX|0OT B CPOK,[cpoK, TpeaycMOTpeH-
MEHTAI[MI0 HA [ICYATHBIC|3aHITHAX, OTBEYACT HA TEO-|NPEAYCMOTPEHHBIH [HBIH B pabo4mMx Ipo-
IJIaTHL. peTHYEeCKHEe BONPOCHI MPH|B paboymx mpo-|rpamMmax

3aIuTe. rpammax

yMETh pa3pabareiBath | Peretue craHaapTHHIX [Beinosnenue  pa-|Hepbinonnenue pabor B
CXEMBI AIIEKTPUICCKHE |IPAKTHUCCKUX 3a/1ay. oot B CPOK,|CPOK, TIpeayCMOTpEH-
NPUHIUIAATBHBIC, POCK- MPEyCMOTPEHHBIN [HBIT B pPabO4YMX Ipo-

THUPOBATh IE€YATHHIC IUIAT B
COOTBETCTBMHM C TpeboBa-
Husmu ECK]l u nmpumene-
HueM coBpeMeHHbIX CATIP.

B pabouumx mpo-
rpaMmax

rpamMmmax

BIIAJICTh COBPEMEHHBIMU
MPOTPAMMHBIMHA ~ KOMIDICK-
camMu  pa3pabOTKH  KOH-
CTPYKTOPCKOH M TeXHHUYe-
CKOM JIOKYMEHTAlluH, UC-
MOJIb3YEMOI TPU MPOEKTH-
POBaHMHM MMEYATHBIX IJIAT

Pemenue npuknagHeIx 3amad
B KOHKPETHOH MpeIMEeTHOH
obactu.

Bremonuenne  pa-
oot B CPOK,
TIPEAyCMOTPEHHBIH
B paboumx mpo-
rpamMMax

HesrinonHenune paboT B
CPOK, HpEeITyCMOTpPEH-
HBIE B paboumx Impo-
rpamMMax

7.1.2 JTan npoMeKyTOYHOI0 KOHTPOJIS 3HAHU I
Pe3ynbTaThl MpoOMeEKyTOYHOTO KOHTPOJIA 3HAHUN OLIEHHBalOTCA B 8 cemecTpe
JUIsl O4HOM (popMbl 00yueHust B 10 cemecTpe st 3a04HOM (POpMBI OOYUEHHMSI 110 CH-

CTEMC!

«OTIHUYHO»,




«XOpOoHIo»,
«KYOOBJICTBOPHUTCIILHO
«HCYIOBJICTBOPUTCIILHO).

Pe3yabTaThl 00y4eHmus,

Komme- XapaKTepH3yIomue Kpurepuu
Temmmst | o pl\fn pOBEHH);CT": KOM- OII(I:HI/IBII:HHH Otan4yHo Xopomo Ynosa. Heynosu.
neTeHIun
TIK-2 3HaTh OTanbl Tpoek-|Tect Bemonue- |Beimonnenue |Brimonnenue |B TecTe
TUPOBAHUS I[E€YATHBIX HHUe TecTa Ha|tecta Ha 80-|tecta Ha 70-[meHee 70%
maT, OT MOCTAaHOBKH 90- 100% 90% 80% TIPaBUITb-
TEXHHMYECKOTO 3a/1aHHs HBIX  OTBE-
u TEXHUYECKOTO TOB
IIPEUI0KEHUS, JI0
odopMIIEHHS TIOJTHOTO
KOMIUIEKTa TEeXHUYe-
CKOIl TOKyMEHTaIuH, ¢
UCTIONB30BaHUEM  CO-
BPEMEHHBIX  CHCTEM
aBTOMAaTU3UPOBAHHOTO
IIPOEKTHPOBAHMISL.
YMETb 10 TeXHuYe-|Pemenue 3amaun  pe-|[Iponemoncrp|IIpogemoncTp |3amaun  He
CKOMY 33JIaHHIO TIPO-|CTaHIApPTHBIX |MIEHBI B|MpOBaH Bep-|(UpOBaH  Bep-|pemeHsI
eKTHPOBaTh Y3Ibl Ha|MPaKTHYECKHUX [ITOJIHOM HBIH XOA pe-|HBIA Xon pe-
TIEYaTHBIX TIaTax, |3a1a4d o0beMe  u|mIeHUs Bcex,|meHus B
MIPOBOANTD U3MEPEHUS MOJTyYeHbl |HO HE TMOJy-|OOoNbIINHCTBE
c BbIOOpOM TeXHHYE- BEpHbIE OT-[deH BEepHBbI|3a1au
CKHX CpeJICTB U 00pa- BETHI OTBET BO BCEX
OOTKOU pe3yJIbTaTOB. 3a/1auax
BJIAJIETh coBpeMeH- |Pemenne mpu-|3amaun  pe-|IIponemonctp|lIponemonctp |3amaun  He
HBIMH METOJaMH IIPO-|KIaJHBIX 3a/1ad|IIeHbI B|UpOoBaH Bep-|UpPOBaH  Bep-|pelICHB
€KTUPOBAaHUsA II€4aT-|B KOHKPETHOMU|IIOJIHOM HBIM XOJ pe-|HBIA XO&m pe-
HBIX IJIaT, HaBBIKaMU[mpeameTHo#l [oObeme — wu|mieHus Bcex,|meHus B
3D  mopenupoBaHus|06IacTH NOJY4YEeHbl |HO HEe TMOJy-|O0NBIIMHCTBE
MEYaTHBIX IUIAT. BEpHBIC OT-|4€H BEpHbII|3amad
BETHI OTBET BO BCEX
3a7a4ax
[K-4 3HaTb  KOHCTpYKTOp-|Tect Brinonne-  (Beimonnenue |Bremonnenue |B TecTe
CKYI0O U TEXHOJIOTHMYe- Hue Tecta Ha|tecta Ha 80-|tecta Ha 70-|menee 70%
CKYIO JTOKYMEHTAIHIO 90-100%  |90% 80% TIPaBHIIh-
Ha MeYaTHBIE IJIATHI. HBIX  OTBE-
TOB
yMeTb pa3pabatbiBath |Pemenune 3agaun  pe-|I[Iponemoncrp|IIpogemonctp |3amauun  He
CXEMBI DJICKTPUYECKUE |CTaHAAPTHBIX |LICHBI B|UpOBaH Bep-|MpoBaH  Bep-|pemieHs!
MIPUHIUIIHATBHBIE, NPaKTUYECKUX |moIHOM HBI XOJ pe-|HBI Xom pe-
MIPOEKTHPOBATh  TIe-|3amay o0beMe  u|mieHUs Bcex,|meHus B
YaTHBIE IUIaT B COOT- MONy4eHbl |HO HE TONY-|0OJBIINHCTBE
BETCTBHHM C TpeOoBa- BEpPHBIE OT-|4€H BEpHBIN|3amay
nusmu ECKJZI u mpu- BETBI OTBET BO BCEX
MEHEHHEM coBpe- 3agadax
MeHHbIX CAITP.
BIIAJICTh coBpeMeH- |Pemenne mnpu-|3amaun  pe-|IIpomemonctp|IIponemonctp |3amauun  He
HBIMH ITPOTPaMMHBIMHU [KJIAJHBIX 3a/1ad [IIeHbI B|MpOBaH Bep-|(UpoBaH  Bep-|pemeHs
KOMIUIEKCAMH  pa3pa-|B KOHKPETHOI [OJHOM HBIA XOJ pe-|HBll XO0n pe-
OOTKM  KOHCTPYKTOp-|mpeaMeTHod  [oObeme — u|meHHs BceX,|meHns B
CKOW M TEXHUYECKOH [obmacTu MOJyYeHbl |HO HE TMOJIy-|OONBIINHCTBE
JOKYMEHTallUH,  HC- BEpHbIE OT-|4EH BEpHBIN|3agau
MOJIb3yeMOH pu BETHI OTBET BO BCEX
MIPOCKTUPOBAHUN  TIe- 3aja4ax

YaTHBIX ILJIaT

7.2 TlpuMepHbBIH NepeyeHb OLEHOYHBIX CPeACTB (THNOBbIe KOHTPOJIbHbIE




3aJaHNsl WIH HHbIe MaTepuajibl, HEO0X0AUMBbIE JJf1 OLEHKU 3HAHMM, YMEHMI,
HABBIKOB M (MJIH) ONbITA A€ATEJIbHOCTH)

7.2.1 TllpumepHbIii epevyeHb 3aJaHUH Il TOATOTOBKM K TeCTHPOBAHUIO

1. JInst 3amaHusl TOYKU MPUBS3KK CHMBOJIA HCIIOIB3YeTCs KOMaH/Ia:
a) Place/Ref Point;

0) Place/Attribute;

B) Place.

2. B criucke Pattern Type BeioupaeTcs:

a) TUIIBI CTEKOB KOHTAKTOB IJIOIIAJIOK;

0) TUI KOpImyca;

B) MECTOTIOJIO’KEHHE TIEPBOTO BHIBO/Ia KOMITOHEHTA.

3. KoHTakTHas monaaka, onpeaeisieMas HoJIuroHoM:
a) Poligon;

0) Style Place;

B) Direct Connect.

4. JIns pucoBaHMs OKPY>KHOCTH HEOOXOAUMO:

a) BHayasle yKa3aThb TOUKY Ha JJUHUU OKPY>KHOCTH, a 3aTEM LIEIKHYTh B TOUKE LIEHTpa
OKPY’KHOCTH,;

0) IIETKHYTh B TOUYKE LIEHTPA OKPYXKHOCTH, a 3aTEM yKa3aTh TOUKY Ha JIMHUH OKPYK-
HOCTH;

B) HApHCOBATh OKPY>KHOCTh HEBO3MOKHO.

5. [IporpammHBbIe CpeACTBA CUCTEMBI TTO3BOJIIOT aBTOMaTU3UPOBATh:
a) BBOJ npuHuunuaibHou cxemsl (I1C);

0) ynakoBKy cxembl Ha neyaTHyto miaty (I111);

B) BECh IMPOLIECC MPOEKTUPOBAHUS SJIEKTPOHHBIX CPEJICTB.

6. st hpopMupoBanus (peIakTUPOBAHNSI) CTEKOB BBITIOJIHSAETCS KOMaH a:
a) Options/Pad Style;

0) Options/Properties;

B) HET TaKOM KOMAaH/IbI.

7. s noBopoTa KOoHTakTa Ha 90° CIIy’KUT KOMaH/a:
a) Corner Pads;
0) Rotate;



B) Silk Screen.

8. Kakoe pacmmpenue (aiioB MCIIONB3YETCs I COOCTBEHHBIX OMOJIIMOTEK CTEKOB
KOHTAKTHBIX TUIOIIA0K M IIEPEXOIHBIX OTBEPCTHII?

a) *.pdf;

0) *.dip;

B) *.ttf.

9. Ilepen HadanoMm pabOTHI B peAAKTOPE CO3JIaHMS KOPITYCOB HEOOXOAUMO:

a) YCTAaHOBUTH €IMHUIIBI H3MEPEHUS;

0) yCTaHOBUTH AT CETKU W ONPEACTUTh CTEKH KOHTAKTHBIX TUIOIIA/IOK;

B) YCTAHOBHUTH CIIUHUIIBI M3MEPEHUS, IIar CETKH M ONPEICIUTh CTEKW KOHTAKTHBIX
TUTOIIAIOK.

10. PucoBanue KOHTypa N300paKeHUs CUMBOJIA IPOU3BOIUTCA MTPU OMOITU KOMaH/:
a) Place/Line;

0) Place/Arc;

B) Place/Line u Place/Arc.

7.2.2 IllpumepHbIii NepeyeHb 3aIaHUI I PelleHUs] CTAHAAPTHBIX 33724

1. BHecute nonojiHeHUs B TEKCTOBBIE (Dpa3bl, BIMCAB CJIOBO B HY>KHOM TaJIEXKeE.
[IpaBuna BeINOJHEHUS U OPOPMIIEHUS CXEM PETIAMEHTHPYIOTCSA CTaHAapTaAMU
CebMOM KJIacCU(PUKALUU TPYIIIIbI

2.  CucreMbl  aBTOMAaTHU3UPOBAHHOTO  MPOCKTHUPOBAHUS  IMPEAHA3ZHAYEHBI
TS y370B nedatHbix miat (I111).

3. Kakoit koMaH0¥1 3a7ai0T 1BETa OOBEKTOB, PACTIOJIOKEHHBIX Ha Pa3IMYHBIX

CJI04X IIJIaTHhI:

a) Options/Configure;

0) Options/Current Line;

B) Options/Display;

r) Options/Current;

1) Options/ Line.

B) Options/Display;

r) Options/Current;

1) Options/ Line.

4. YtoObl yCTAaHOBHUTH BHEITHUIN BUJI Kypcopa — MaJioe MepeKpecThe, B 00IacTu
Cursor Style cnegyer BbIOpaTh:
a) Arrow;
0) Large Cross;



B) Small Cross.
r) Arrow Cross;
1) Cross.

5. YcraHOBKa 1IBETOB BO3MOYKHA JIJIS CIIEAYIONIUX OOBEKTOB:
a) MePEXOTHBIX OTBEPCTUI M KOHTAKTHBIX TUIOIIA/IOK;
0) TeKCcTa U MOJIUTOHOB;
B) MEPEXOHBIX OTBEPCTHH, KOHTAKTHBIX ILJIOMIAIOK, JUHUN W MPOBOJIHUKOB,
MOJINTOHOB, TEKCTOB.

6. KaxxnpIii 001U BEIBOJI B TA0JIUIIE BHIBOJOB OMMCHIBAETCS:
a) 1Ba pasa;

0) TOJTBKO OJWH pa3;

B) HECKOJIBKO pa3.

) TpU pa3a;

J)4eThIpe paza

7. Ecnu xon sxkBuBaneHTHoctu Pin Eq o61iero BeiBojia MpUHATH paBHBIM 1, TO:
a) OOIIMi BBIBOJ OTHOCUTCS KO BCEM CEKIUSIM KOMITOHEHTA;
0) 001U BBIBOJT OTHOCUTCS TOJBKO K TEM CEKIUSIM, KOTOPHIE UMEIOT TOT K€ KOJT
HKBUBAJICHTHOCTH;
B) OOIIMI BBIBOJ HE OTHOCHUTCSI HU K OJHOM M3 CEKITHH.
') 001U BBIBOJ OTHOCUTCS K OJTHOM CEKIIMU KOMIIOHEHTA;
1) OOIIMI BBIBOJT OTHOCUTCS K JIBYM CEKIIMSIM KOMIIOHEHTA.
8. Komanmoit Options/Grids ycranaBiuBaercs:
a) METPUYECKAas CUCTEMA U3MEPEHMS U TpeOyeMbIi pazMep paboueid 00J1acTu;
0) mIar ceTkwu;
B) TOJIIIMHA JIMHUHU.
9. IIporpamMmHBIE CpeICTBA CUCTEMBI MTO3BOJIIIOT AaBTOMATHU3UPOBATD:
a) BBOJI npuHIunuaibHoi cxemsl (I1C);
0) ynakoBKy cxeMbl Ha neyatHyto riary (I111);
B) BECh IIPOLIECC TPOCKTUPOBAHHUSI IIEKTPOHHBIX CPEACTB.
10. Korna hopMupyroTcst CTEKH MEPEXOHBIX OTBEPCTHI:
a) mocJje BeimoaHeHus: komanasl Options/Via Style;
0) no BeimosHeHUs komauapl Options/Via Style;
B) aBTOMATHUYECKU BO BpEMs TPOCKTUPOBAHUSI.

7.2.3 IlpumepHbIii NepevyeHb 3aIaHUH I PellieHUs] MPUKJIAAHBIX 32124
1.Kak 310 nydiie cienarth B CXeME HECKOJIbKO OJIMHAKOBBIX KAHAJIOB ?



Repeat(PB,1,4)
switch. Sch

Switch, Sch

a) Cozmaém Sheet Symbol u ykaseiBaem emy Filename myxuo# mogcxemsl. 13 mm
BBIBOJIMM Hamu curHanbl B ctwie _BusName__ StartNum ... BusName__StopNum_ u |
BOJIUM MX KyJIa HaJIO.

0) Ha nganHbIii MOMEHT €IMHCTBEHHBIH METOJl TOCTaBUTh TaM TOYKY — CJHEJIaTh
JICCUTHATOPA CIIEIHAIbHBINA MIPUQT, B KOTOPOM JBOETOYNE BHU3YaTbHO BBITIIAIUT KaK TOUK:

B) B nuanore File->Print Setup BrictaBisem mapamerp Scaling Mode B 3Hauenue Sci
Print, mocie yero BeIOMpaeM MOIXOISIIYI0 OPHUECHTAIIMIO OyMard 1 moa0upacM 3HauCHHUE
Scale (o6srynO TAC-TO 0.9-0.95).

2. CKOIIBKO CEKIIMIi JUISl MEKPOCXEMBI KP1564JIA3 HEOOXOAMMO CO3/1aBaTh?

NNy " rp———

R —
= i 4 &
| ————
-
: s

a)l
0) 2
B) 4
3. [opsiiok co3gaHus MOCaTOYHOTO MECTA MO/ KOPIYC CO IITHIPEBHIMU BBIBOJIAMU
npuMepe kopryca 201.14-1 g MC KP1564JIA3.

a) Haxonsice B penakrope PCB Library BeiOpats B MeHt0 Tools>>Component Wizar
0) 3agaTh pa3Mepbl OTBEPCTUS U KOHTAKTHOM IIOMIAKA UCXOMS U3 pa3Mepa BBIBC



YKa3aHHOT'O Ha YepTExKeE.

B) Yka3zath pacctosiuue mexay KII B onHoM psigy (1iar HOKEK MUKPOCXEMBI) U |
crosiure Mexay psgamu KII B COOTBETCTBHM € YEPTEKOM KOPITyca, YKa3aTh IIUPUHY JIU
rpaduku kopryca: 0,2Mm., BBecTu kosmuecTBO KII-14, BBeCTM HamMEHOBaHHE KOPIT
201.14., coxpanuts 6ubaHOTEKY PCbhLIb.

4. Ha xapTUHKe TIpeACTaBIICH Pe3yJIbTaT:
a) Pazmemienus.

0) KommmonoBkwu.

B) TpaccupoBku.
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5. Kakumu crioco0amMu MOKHO 00ECIICUUTh 3aIaHUC pa3JIMYHBIX VIO JJI1 BCHTHIIC

cocTaBe OMOIMOTEUHOTO JIEMEHTa Ha IPUHITUITHAIBHON cxeme?
nD1:1 Dni:2

—J T 3 —d T
—'C 1] I | C 1] 5
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6. 3anmoJIHUTHh YMaKOBOYHYIO TaOJMILy, WCIIONB3Ys B KaueCTBE HCXOJHBIX JaHHBIX
ycioBHoe rpadudeckoe o6o3nauenue (YI'O) u Tabauiry cooTBETCTBUS BHIBOJOB. Y
Tabauna BeIBOJIOB dieMeHTa SN74ALS279N

1 THE N H
2 o151 10—— 4 |Bwe.| Hasnauenwe |ewi6.| Haznavenwe
3 o152
} 1 | Bxon 1R ¥ | Brxon 03
5 o2R T 2 | Bxoa 151 10 | Bxep 3R
) 028 W— 7 3 | Brop 152 11 | Bxon 351
L 4 | Buxog 10 12 | Bxon 182
SNT4ATS2TIN 5 | Bxon 2R 13 | Buzon 40
6 | Bxon 2§ 14 | Bxon OR
T | Buxoa 21 15 | Bxon 45
& | Osumi 16 | Uee




7. Co3natb OMOJIMOTEYHBIN AIEMEHT, UCIIONb3Ysl B KaU€CTBE UCXOJHBIX JaH- HBIX
yciioBHoe rpaduyeckoe odo3znayenue (YI'O) u tabnuily cooTBETCTBUS BBIBOAOB. MCXO/IE
nadupie YI'O u tabauiia BeiBOI0B diiementa K133TM?2.

1 oR1|T H H
417 MM+— 5|bmB. Haznavenue BB . Haznauenue
2 [1}] [
3 —fi1 1 1 Bxon R1 8 Buxong 12
— |Ue 2 | Bxon D1 9 | Buxon Q2
4 081 | 3 | Bxoa €1 10 | Bxoa 52
L i Bxoa 51 1 Bxon G2
K133TM2 5 | Bwxon (1 12 | Buon D2
[ Buxog 01 13 Brxog R2
7 Deugmsi 14 Uce
8. CO?)I[aTI) OUOJIMOTEUHBIN QJICMCHT, UCITIOJb3YA B KAYCCTBC UCXOAHBIX JAHHBIX

ycinoBHoe rpaduueckoe obo3HaueHue (YI'O) m Tabmuiry cooTBeTCTBHS BBIBOAOB. YI'C
tabymia BeIBOJOB diieMeHTa KP15331E19

1 — ¢ |er2| 11— 3 H H
2—— 4 EME - Haznauenmue BHE - Haznauenme
2 ofk —— &
| —— & ; EaxTnnuﬁ BXOA g Euxnn
®oa “cepoc™ X 0
KP1533HE19 3 Brixon 10 Buxon
iy Brxon 1 Buxon
5 Buixog 12 Bxong “cepoc™
b Brxon 13 TakToBMH BXOAO
Ei O supasi 14 lcc

9. Co3narb OMOIMOTEYHBIM SJIEMEHT, UCIOJB3ysS B KaueCTBE MCXOJMHBIX JAHHBIX
ycinoBHoe rpaduueckoe odo3HaueHue (YI'O) m Tabmmiy cooTBETCTBHS BBIBOJOB. YI'(
Tabsmia BeIBOAOB diieMenrta MC74F153W

& —— ho|MS H H
5 ——m BBIB . Hasnauenue BHIB - Hasnauenue
4 —A2
3 ——hd Ai— 7 1 (Bxon paspemenwa U1 ¢ |Beaxon D
1 —old 2 (Bxop EnGOpKM pas- 10 (Bxon DD
— papa $2 11 |Bxog M
10 —— D 3 |Bxop A3 12 |Bxog D2
11 —MN 4 |Bxon A2 13 |Bxon D3
1 — 02 5 [Bxon A1 14 |(Bxon BuEopEM
13 — 03 n—— 9 6 |Broa RO paszpaga §1
15 ——all2 7 |Bouxon A 15 (Bxon pasp.U2
— 8 | Dewmn 16 |Uce
1 —§1
2 —8§2
MCT4F153W

10. Co3ngath OMOIMOTEUHBIN 31IEMEHT, UCHOJbB3Ys B KAU€CTBE MCXOIHBIX JAHHBIX |
ycinoBHoe rpaduueckoe o6o3HaueHue (YI'O) m Tabmuily cooTBeTCTBUS BBIBOJOB. YI'(
tabnuiia BeIBO10B diieMeHTa CDB413E

1 — & | H H
2 — o 6 |BHE. Haznavenwe |EWB.| HaznaveHue
5 — |
5 — 1 Bxop X1 & Buxopn Y2
2 Brop K2 9 Broa ®5
CDB413E 3 C E06 0QHBIH 10 Bxon Xé
f Bxon H3 1 CB o6 0aHmM
5 Bxopg X 12 Bxon X7
[} Buxon W1 13 Bron X8
i [ AR TF] 14 lecc




7.2.4 TlpuMepHbIii IepeYeHb BOMPOCOB /I MOATOTOBKH K 3a4eTy
(HE PeYCMOTPEHO YUeOHBIM TUIAHOM)

7.2.5 IlpumepHbIii NepeyeHb BOMPOCOB /1JIsl MOJATOTOBKHU K IK3aMeHY
1.YpoBHM U 3371a4U IPOCKTUPOBAHUSI.
2.IlpumeHeHre aBTOMAaTU3UPOBAHHOTO TPOCKTUPOBAHUS 1JISI IPOCKTUPOBAHUS Y3JI0B
[11.
3.00mue cBefeHus o cucreme npoektuponanus [111.
4.CocraB cucteMbl. OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKUA CUCTEMBI. 3allyCK CH-
CTEMBI.
5.WnTepdetic moap3oBaTes.
6.1lopsA10K MPOEKTUPOBAHUS MT€YATHBIX IIAT.
7.Komannp! rpaduueckoro pemaktopa CUMBOJIOB. [lopsigok co3mgaHusi CHUMBOJIOB
KOMIIOHEHTOB JJISI CXEM 3JIEKTPHUUECKUX TPUHUUITHATBHBIX.
8.Co3nanue oubnmuorexku IPD.
9.Co3nanune nocajjouHbIX MECT Ha JJIi MOHTaXa KOHCTPYKTHUBHBIX JIEMEHTOB.
10.Co3nanue nocagouyHbIX MECT KOMIIOHEHTOB.
11.CTexn KOHTAKTHBIX IJIOIIAIOK U IIEPEXOAHBIX OTBEPCTHUH.
12.Co3nanne yCTaHOBOYHBIX MECT KOMITOHEHTOB.
13.Co3nanue yCTaHOBOYHBIX MECT KOMIIOHEHTOB CO IITHIPEBBIMU KOHTAKTAMM.
14.Co3nanue yCTaHOBOYHBIX MECT KOMIIOHEHTOB C IUIAHAPHBIMUA KOHTAKTaMH.
15.Co3nianre 6UOIMOTEYHBIX DJIEMEHTOB.
16.YnakoBKa BbIBOJOB KOHCTPYKTUBHBIX 3JIEMEHTOB PaINO3IEKTPOHHBIX CPEJCTB.
17.06mume cBeneHust 0 rpadUyecKOM PENAKTOPE CXEM DIICKTPUUYECKUX MPUHITUITH-
aJbHBIX.
18.HacTpotika koHbUTYypaIuii perakTopa.
19.Co3nanue cxeM 3IeKTPUYECKUX MPUHIIUITUATIbHBIX.
20.PenaktupoBanue 0OBEKTOB ANEKTPUUECKOW cXxeMbl. MI3MeHeHne aTpuOyToB, KOM-
IIOHEHTOB U IIETEH.
21.1lepemenienre, KONMMPOBAHUE W YNAJIECHWE KOMIIOHEHTOB M Iemneul. |'eHepanus
CIIMCKa COCIMHEHUN U TEeKCTOBBIX OTYETOB.
22.00mue cBeaeHus o rpadpuueckoM pegakrope II1.
23.Hactpoiika koHdurypanuii penakropa. Ctpykrypa cioes [1I1.
24.YnakoBka u pazmemenne PO Ha [1I1.
25.TpaccupoBka npoBogHuKoB I1I1.
26.Py4nast TpaccHpOBKa COCTMHEHHM MMEUaTHBIX TIJ1aT.
277.MaTepaktuBHas TpaccupoBka menei [1I1.
28.ABTOMaTHYECKast TpaccCupoBKa nmpoBogHUKOB [1I1.
29.BbIBO/IbI JAHHBIX HA IPUHTEP.

7.2.6 MeToauka BbICTABJIEeHUS OLIEHKH MPHU NMPOBeIeHUN MPOMEKYTOYHOM
aTTrecTanuu

DK3aMeH MNPOBOJUTCA MO TeCT-OuiieTaMm, KaKIbId M3 KOTOPBIX COACPKUT 5
BOIIPOCOB, 5 CTAHAAPTHBIX 33Ja4 W 5 NPUKIAAHBIX 3a1ad. Kaxablii MpaBUIbHBIN
OTBET Ha BOIPOC B TecTe olleHHMBaeTcs 1 Oamnom. MakcumanabHOE KOJIUYECTBO



HaOpaHHBIX OayioB — 15.

1. Ouenka «HeynoBneTBOpPUTENIbHO» CTAaBUTCS B Cllydae, €ClIM CTyACHT Halpal
MeHee 5 0asuioB.

2. Onenka «YJOBJIETBOPUTEIBHO» CTABUTCS B Cllydae, €Clu CTyJIeHT Habpai oT 5
110 8 0aJuUIoB.

3. Onenka «Xopolio» CTaBUTCA B cllydae, eclid CTyJeHT HaOpai ot 9 go 12 Gan-
JIOB.

4. Ouenka «OTINYHO» CTABUTCS, €CIU CTyAEHT HaOpas ot 13 1o 15 6annos

7.2.7 TlaciopT OLIEHOYHBIX MATEPHUAJIOB

Kox xonTponu-
Ne /i KonTponupyembie pazaernsl (TeMbl) pyeMofi koMIIe- HanmeHnoBaHMe OIIECHOYHOTO
JUCIUTIAHBI CpeacTBa
TEHITUU

1 ITpuMmeHeHne aBTOMaTH3HPOBAHHOTO [K-2, TIK-4 Tecrt, kKOHTpONIBHAS paboTa,
NIPOEKTUPOBAHUA UL IIPOCKTUPOBAHUS 3a1uTa 1a60paTOpHBIX pa-
y3nos T 60T, TpebOBaHKs K KypCo-

BOMY MPOEKTY....

2 Pa3paboTka mocanounsix mMect Ha [IIT u[I1K-2, [IK-4 Tecrt, kKOHTpONIBHAS paboTa,
YIIaKOBKA BBIBOJOB KOHCTPYKTHBHBIX 3aIuTa 1abopaTopHBIX pa-
snementos JC. 00T, TpeOOBaHUS K KYypPCO-

BOMY IMIPOEKTY....
3 VYnakoBka BbeIBO#OB KoHCTpyKTUBHBIX |[TK-2, ITK-4 Tect, koHTpONBHAS paboTa,
anemeHToB DC. 3aImTa Ja00paTOPHBIX pa-
00T, TpeOOBaHUA K KypCo-
BOMY MPOEKTY....
4 Cosnanne cxem snexrpudeckux npun- |[1K-2, [TK-4 Tect, koHTpONBHHAS paboTa,
IUIHANBHBIX. PemaktupoBanue o0bek- 3aIIMTa 1a00PAaTOPHBIX pa-
TOB EKTPUYECKOH CXEMBI. 60T, TpeGOBAHHS K KypCO-
BOMY TIPOEKTY....

5 KommonoBka snementos Ha II1. Asro- |[1K-2, [IK-4 Tecrt, kKOHTpoOJIbHAS paboTa,
MaTHU4CCKasd U pydyHasd TPpaCCUPOBKaA 3amuTa Ha60paT0pHBIX pa-
NPOBOTHUKOB. 60T, TpeOOBaHUs K Kypco-

BOMY TIPOEKTY....

6 Oxcnopt I, cxembr anekrpuyeckoii|[TIK-2, TTK-4 Tect, koHTpONBHHAS paboTa,

HPHHIMIHATBHOM. 3aImTa 1a00paTOPHBIX pa-
60T, TpeOOBaHUs K Kypco-
BOMY TIPOEKTY....

7.3 MeToanuyeckne MaTepuaJibl, onpeaesiiouue nNpoueaypbl olleHUBAHUSA
3HAHMH, YMEHUH, HABBIKOB U (MJIH) ONBITA AESATEIbHOCTH

TecTupoBanue oCcylecTBISIETCS, TMO0 MPU MOMOIIHU KOMIBIOTEPHON CUCTEMBI
TECTUPOBAHUS, JIMOO C MCIOJIb30BAaHUEM BBIJAHHBIX TECT-33JaHMM Ha OyMa)KHOM
Hocutene. Bpemst tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEPKA TeCTa
HK3aMEHATOPOM U BBICTABJISETCS OLICHKA COTJIACHO METOIAWKH BBICTABIICHHS OLIEHKU
IIPU IIPOBEJEHUHN MPOMEKYTOUHOU ATTECTALUU.

Pemenne cranaapTHBIX 3a7a4 OCYIIECTBISETCS, JTMOO MPU MOMOLIM KOMIIbO-
TEPHON CHUCTEMBbl TECTUPOBAHUS, JTUOO C MCIOJb30BaHUEM BBIJAHHBIX 3a]a4 Ha Oy-
Ma)XHOM HocuTene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBISAETCA IPOBEPKA
pemeHns 3a1a4 dK3aMEHAaTOPOM U BBICTABISAETCS OLIEHKA, COIJIAaCHO METOJMKHU BbI-




CTaBJICHUS OIICHKU MPHU MIPOBEACHUHN TPOMEKYTOUHOM aTTECTAIUH.

Pemenne mpukiIagHbIX 3a7a4 OCYIICCTBISICTCS, JIMOO MPH MTOMOIINA KOMITBIO-
TEPHOW CHUCTEMBI TECTHPOBAHHUS, JIMOO C WCITOJIb30BAaHWEM BBIJIAHHBIX 3aj]1a4 Ha Oy-
MakKHOM HocuTene. Bpems pemenus 3aaad 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEPKA
pelieHus 3a7a4 PK3aMEHATOPOM M BBICTABJISETCS OICHKA, COTJIACHO METOJUKH BHI-
CTaBJICHUS OLICHKH IIPH IMPOBEJACHUU IIPOMEKYTOUYHOMN aTTECTAIINH.

3ammTa KypcoBOM pabOThI, KYpCOBOTO IMPOEKTa WM OTYETa MO BCEM BHUJIAM
MIPAKTUK OCYIIECTBIIIETCSI COTJIACHO TPEOOBAHMSIM, TIPEIBSIBISIEMBIM K padoTe, OmH-
CaHHBIM B METOAMYECKUX MaTepuanax. [I[pumepHOoe BpeMs 3amuThl HA OJHOTO CTY-
nenta coctasisaeT 20 MuH.

8 YYUEBHO METOJIUYECKOE U UHO®OPMAIIMOHHOE
OBECHHEYEHUE JUCIHUIIJINHBI

8.1 Ilepeuennb yueOHOM JIUTEPATYPbl, HEOOXOIMMOM JIA OCBOEHMS M C-
HUILTHHBI
1. ITerpoB, M.H. MozaenupoBanie KOMIIOHEHTOB U 3JIEMEHTOB MHTETPaJbHbBIX
cxeM [OnexkTpoHHbIi pecypc] : Yuebnuk. - M. : Jlanp, 2011. - 464 c. - ISBN
978-5-8114-1075-0. —
URL.: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=661
2. Meroanueckue yka3aHusi MO BBITOJHEHUIO MPAKTHYECKUX PaOOT MO JTUCIIH-
IUIMHE «ABTOMAaTM3UPOBAHHOE MPOEKTUPOBAHUE MeyaTHbIX Iuiatr DC» Wid CTy-
nenroB HanpasieHus 11.03.03 «KoHcTpyupoBaHue W TEXHOJOTHS JJIEKTPOHHBIX
cpencte» (npodpuns «lIpoekTHpoBaHME M TEXHOJOTHUA PaJAMO3IEKTPOHHBIX
cpencTB») Beex (popm o0yueHus [DnexktpoHusiid pecypce| / Kad. koHcTpyrpoBanus
1 npousBoAcTBa panuoanmaparypsl; Cocr.: A. B. Typeukuit, H. B. Ilununa. -
DJIeKTPOH. TeKCTOBKIE, Tpad. naH. (1,54 KO6). - Bopouex : ®I'BOY BIIO «Bopo-
HEXCKUW TOCYAapCTBEHHBIA TEXHUUECKUI yHUBEepcuTeT», 2015. — Pesxxum nocryna:
ATIIDC npaktuka
3. Metoauueckie yKazaHHs MO CaMOCTOSITENIbHOM paboTe MO IHUCHUILUIMHE
«ABTOMAaTU3MPOBAHHOE MPOEKTUPOBAHKUE MEYATHBIX IJIAT 3JIEKTPOHHBIX CPEJICTB
s crygentoB HamnpasieHus 11.03.03 «KoHcTpyupoBaHHE M TEXHOJIOTHS DJIEK-
TPOHHBIX cpeAcTBY» (mpodmiib «lIpoekTHpoBaHKWE U TEXHOJIOTHS PATUOIIEKTPOH-
HBIX CpPeACTBY») BceX hopM oOydeHus [DnekTpoHHbI pecype] / Kad. koHcTpyHpo-
BAaHMS U IPOU3BOJCTBA paanoannaparypsl; Coct.: A. B. Typeukui, H. B. Lluniuna. -
DNeKTpOoH. TekcToBbie, rpad. mad. (1,8 MO). - Boponex : ®I'BOY BIIO "Bopo-
HEKCKUH TOCYJapCTBEHHBIM TEXHUUECKNW yHUBEpcUTET , 2015. — Pexxnm nocrymna:
CPC_AIIIDC
4. Meroanueckue ykazaHus MO BBIITOJIHEHUIO KYpCOBOIO IMPOEKTA MO JUCIH-
IUTMHE MO0 JUCHUIUIMHE «ABTOMATU3WPOBAHHOE MPOEKTHUPOBAHME MEYATHBIX IUIAT
ANEKTPOHHBIX cpeactB» no HampasieHuto 11.03.03 KonctpyupoBaHue U TEXHO-
Jorus 3JIEKTPOHHBIX cpeAcTB HampapiieHHOCTh «IIpoekTUpoBaHuE M TEXHOJIOTHUS
PaJMOAIEKTPOHHBIX cpeacTB» Bcex (opm obyuenus / ®I'bOY BO «Bopounex-
CKUH TOCYJIApCTBEHHBIN TEXHUYECKUU yHUBEpcUTeT»; cocT.. H.B. Ilunnna. Bopo-
Hex, 2020. 14 c. — 485-2021 ABTOMATU3NPOBAHHOE TTPOEKTHUPOBA-
HUE IMEYATHBIX TUTAT SJIEKTPOHHBIX CPEJICTB



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=661
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%90%D0%9F%D0%9F%D0%AD%D0%A1_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0.doc&reserved=%D0%90%D0%9F%D0%9F%D0%AD%D0%A1_%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%A1%D0%A0%D0%A1_%D0%90%D0%9F%D0%9F%D0%AD%D0%A1.DOC&reserved=%D0%A1%D0%A0%D0%A1_%D0%90%D0%9F%D0%9F%D0%AD%D0%A1
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=485-2021%20%D0%90%D0%92%D0%A2%D0%9E%D0%9C%D0%90%D0%A2%D0%98%D0%97%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%9D%D0%9E%D0%95%20%D0%9F%D0%A0%D0%9E%D0%95%D0%9A%D0%A2%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%98%D0%95%20%D0%9F%D0%95%D0%A7%D0%90%D0%A2%D0%9D%D0%AB%D0%A5%20%D0%9F%D0%9B%D0%90%D0%A2%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92.pdf&reserved=485-2021%20%D0%90%D0%92%D0%A2%D0%9E%D0%9C%D0%90%D0%A2%D0%98%D0%97%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%9D%D0%9E%D0%95%20%D0%9F%D0%A0%D0%9E%D0%95%D0%9A%D0%A2%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%98%D0%95%20%D0%9F%D0%95%D0%A7%D0%90%D0%A2%D0%9D%D0%AB%D0%A5%20%D0%9F%D0%9B%D0%90%D0%A2%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=485-2021%20%D0%90%D0%92%D0%A2%D0%9E%D0%9C%D0%90%D0%A2%D0%98%D0%97%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%9D%D0%9E%D0%95%20%D0%9F%D0%A0%D0%9E%D0%95%D0%9A%D0%A2%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%98%D0%95%20%D0%9F%D0%95%D0%A7%D0%90%D0%A2%D0%9D%D0%AB%D0%A5%20%D0%9F%D0%9B%D0%90%D0%A2%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92.pdf&reserved=485-2021%20%D0%90%D0%92%D0%A2%D0%9E%D0%9C%D0%90%D0%A2%D0%98%D0%97%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%9D%D0%9E%D0%95%20%D0%9F%D0%A0%D0%9E%D0%95%D0%9A%D0%A2%D0%98%D0%A0%D0%9E%D0%92%D0%90%D0%9D%D0%98%D0%95%20%D0%9F%D0%95%D0%A7%D0%90%D0%A2%D0%9D%D0%AB%D0%A5%20%D0%9F%D0%9B%D0%90%D0%A2%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92

8.2 Ilepeuenbr MHGOPMALMOHHBIX TEXHOJOTHH, HMCHOJb3yeMbIX MPH
OCylIeCTBJIeHMH 00pa30BaTeJIbHOIO0 MpoUecca Mo AUCHUIUINHE, BKIKYas Ie-
peYeHb JMIEH3HOHHOI0 NMPOrPaMMHOIO olecmevyeHus, pecypcoB HHGopma-
HUOHHO-TEJIEKOMMYHUKANUOHHON ceTu «HTepHeT», COBpeMeHHbIX mnpodec-
CHOHAJIbHBIX 023 JAHHBIX 1 HHPOPMAUMOHHBIX CIIPABOYHBIX CHCTEM:

[lepeuens [10, Britoyas nepedyeHsb JUIEH3MOHHOTO TPOrPaMMHOTO obecte-
YEHUS:

OC Windows 7 Pro;
Google Chrome;
Microsoft Office 64-bit
Kowmmac 3D;

Altium Designer;

DesignSpark PCB;

EasyEDA
ZenitPCB

Pecypcbl nHbOpMaIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « HTepHeT»:

http://window.edu.ru_— eauHoe OKHO JOCTyna K WHGOPMAIIMOHHBIM Pecyp-

cam;
http://www.edu.ru/ — dpenepanbHblii mopran «Poccuiickoe o0pazoBaHue»,
O6pazoBatenbubiii moptan BI'TY;
http://www.iprbookshop.ru/ — snekTpoHHass OuOJMOTEYHAss CHCTEMa
IPRbooks;

www.elibrary.ru — Hay4dHast 3JeKTpOHHas OMOIMOTEKa

[Tpodeccrnonanphbie 0a3bl JAaHHBIX, HHGOPMAIMOHHBIC CIPABOYHBIC CH-
CTEMBI:

https://docplan.ru/ — 6ecrutatHas 6aza TOCT
http://www.Kit-e.ru/ — snexTporHas Bepcus )KypHayia « KOMIOHEHTBI U TEXHOJIOT I

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASA J1JIAA
OCYHECTBJIEHUA OBPA3ZOBATEJIBHOI'O ITPOLHECCA

VYuebnast aynutopust (KOMITBIOTEPHBIHN KJIACC), YKOMIUICKTOBAHHAS CIICTYIOIIUM

000pyI0BaHHEM:

— MEPCOHAIbHBIE KOMIIBIOTEPHI € ycTaHOBIEHHBIM [10, moakItoueHHbIE
k cety UaTepner — 11 mr.;

— IIPUHTED LIBETHOM JIA3E€PHBIN;

— 3D npunTep «Ansha-2y;

- JIOCKa MarHUTHO-MapKepHas MOBOPOTHAS;

- uudposoit ocumsuiorpad DS1052E — 3 mwit.;

— aHanuzatop criektpa DSA815;

— renepatop VC2002;

- ncTouyHuK rmradusg DP832 — 4 mit.;

- nctounuk murtanusg HY 1503D 2 LCD — 6 mit.;

— mynbTUMeTp DM3058E — 3 .


http://window.edu.ru/
http://www.edu.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
https://docplan.ru/
http://www.kit-e.ru/

Yuebnas aymuTopus (JTabopaTtopusi), YKOMIDIEKTOBaHHASI CIICTYIOIM 000pY/I0-
BaHUEM:

- MEPCOHAIBHBIE KOMIIBIOTEPHI C yCTaHOBJIEHHBIM [10, smynsTopamu
KP580 u EMURK286, noakntoueHnsie k cetu Uatepaer — 14 wir.;

— nctoynuk mutanus HY3020E- 9350 — 6 mirt.;

- UcTOYHUK rmuTanus b5-49 — 3 mr.;

- ocumiorpag GDS — 5 mT.;

— ocumsuorpad udposoii 3anomunaronmii OL3C02;

- YHUBEpCalbHbIl reHeparop curianos DG1022 — 4 mr.;

- udposoit octimuiorpadg MSO2072A;

- AJIEKTpOHHAs MporpamMmmupyemas Harpyska AEL-8320 — 4 mit.;

— BoJIbTMETP B7-16A;

— yactoromep MS6100;

- gactoTomep U3-35A

[Tomemenne (UnTanbHBIN 3a71) 711 CAMOCTOSTEILHON PabOThI C BBIXOAOM B

ceTb «HTEpHET» M JOCTYIIOM B 3JIEKTPOHHO-OMOJIMOTEHYHBIE CHUCTEMBI U DJIEK-
TPOHHO-UH(OPMAIIMOHHYIO CPEly, YKOMIUIEKTOBAHHOE CIIEAYIOIIMM 000py/10Ba-
HUEM:

- NEPCOHANIbHBIE KOMIBIOTEPHI ¢ ycTaHOBIEHHBIM 110, nmogkimtoueHHbIe
k cety Uutepuer — 10 mt.;

— MIPUHTED;

— MarHUTHO-MapKepHas JOCKa;

- NIEPEHOCHBIE KOJIOHKH;

- NEPEHOCHON MUKPO(OH.

10 METOJAMYECKUE YKA3ZAHUS JJIS1 OBYUAIOLLIMXCS MO
OCBOEHMUIO JUCHUANIAHBI

[To mucuumniuHe «ABTOMaTHU3MPOBAHHOE NMPOCKTHUPOBAHHE MEYATHBIX ILIAT
AJIEKTPOHHBIX CPEACTB» YUTAIOTCA JIEKLUU, MPOBOJATCS MPAKTUUECKUE 3aHATHUS U
n1abopaTopHble pabOThl, BBIOJIHAETCA KYPCOBOM MPOEKT.

OCHOBOH M3yueHUs] AUCUUIUIMHBI SBISIOTCS JICKIMH, HA KOTOPHIX H3Jara-
IOTCSl HamOojiee CYIIECTBEHHbIE M TPYAHbIE BOIPOCHI, a TaK)Ke BOIMPOCHI, HE
HallleAIINe OTpaXeHUs1 B yueOHOM nuteparype. Jlekuuu npeacrasisier coOoil cu-
CTEMAaTUYECKOE, MOCIeI0BaTeIbHOE U3JIOKEHHE yUeOHOro MaTepuana. 9To — OJiHa
U3 BOKHEHIINUX (opM ydyeOHOro mporecca U OJUH U3 OCHOBHBIX METOJIOB IPEIo-
naBaHus B By3e. Ha jexknusix oT cryaeHTta Tpedyercs He MPOCTO BHUMAHHUE, HO U
caMocCTosiTeNIbHOEe OodopMiIeHHEe KOHCIeKTa. KadecTBEHHBI KOHCIEKT JOJDKEH
JIETKO BOCTIIPUHHMMATBLCSI 3pUTENBHO, B AT0 TEKCTE CleayeT coOiroaaTh ab3allsl,
BBIJICTISITh 3aTOJIOBKH, TIPOHYMEpPOBaTh (HOPMyIbI, MOAYEPKHYTh TEPMHUHBI. B Ka-
4YeCTBE IICHHOTO COBETa PEKOMEHJYETCs 3allUChIBaTh HE KaX/I0€ CJIOBO JIEKTOPa



(MHaYe MOXKHO TIOTEPSATH MBICIIb W Ha4aTh MHACATh aBTOMAaTUYECKU, HE BHUKAS B
CMBICIT), @ TIOCTAPAThCS MOHSITH OCHOBHYIO MBICJIb JIEKTOPA, a 3aTEM 3aIncaTh, UC-
M0JIb3YSl TIOHATHBIE COKPAILICHUSI.

[TpakTruyeckue 3aHSITHS MO3BOJISIOT HAYYUTHCS NMPUMEHSATh TEOPETUUYECKUE
3HAHWS, TOJYYCHHBIC Ha JICKIIMM TPU PEIICHUH KOHKPETHHIX 3amad. UToOwI
HanOoJIee PAMOHATLHO U MOJTHO MCIIOJIH30BAaTh BCE BOBMOXXHOCTH MPAKTHYECKUX
3aHATUHN JJIs1 TOATOTOBKUA K HUM HEOOXOAMMO: CIeAyeT pa3o0parh JIEKIHIO 10 COo-
OTBETCTBYIOIIECH TEeME€, 03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/eiioM y4eOHUKa,
npopaboTaTh JOMOJHUTEIBHYIO JIUTEPATYpPy U UCTOUYHUKH, PEHIUTh 3aJ]a4l U BbI-
MOJIHUTD IPYTUE MUChbMEHHBIC 3aaHusl.

JlabopaTopHble pabOThI BHIIOJHAIOTCS HA J1a0OpaTOpHOM O0OOPYJOBAaHUU B
COOTBETCTBHH C METOJIMKAMU, IPUBEACHHBIMU B YKa3aHUSIX K BBITIOJHEHUIO padoT.
OHU BaXHBI T€M, YTO JEATEILHOCTh CTYJICHTOB MPHOIMKACTCS K JCATEIHHOCTH
WHXXEHEpa, CIOCOOCTBYS MPUOOPETCHUIO HABBIKOB HCCIIEIOBATEIBCKON paldoTHI,
OCBOEHUIO METOJUKU IKCIIEPUMEHTAIHLHON PabOTHI, O3HAKOMIICHHIO C PaJHOAJICK-
TPOHHBIM 00OpPYAOBaHHEM, OOYUEHHUIO TTpaBUIaM 0€30IacHO paboThl ¢ 000PyI0-
BaHHEM.

CamocrosiTenbHass paboTa CTYJIEHTOB CIIOCOOCTBYET TNIyOOKOMY YCBOEHUS
y4eOHOro MaTepuaia U pa3BUTHIO HABBIKOB caMooOpa3oBaHus. CaMoCTOATEIbHAS
paboTa mpeanoiaraeT CaeayIoIre COCTaBIAIONINE:

- pabota ¢ TeKcTamMH: y4eOHMKaMH, CIIPABOYHUKAMU, TOMOJIHUTEILHON JTH-
TepaTypoi, a Takke MPopadoTKa KOHCIIEKTOB JICKITN;

- BBITIOJTHEHHE JIOMAITHUX 3a/IaHUI U TUTIOBBIX PACUETOB;

- paboTa HaJ| TEeMaMU JIJI1 CAMOCTOSITEIbHOTO U3YUYEHUS;

- yqacTue B paboTe CTyICHUECKUX HayYHBIX KOH(GEPEHIINH, OMMIHAIaX;

- MOJITOTOBKA K 3a4eTaM M 9K3aMEHaM.

Kpome 6a30BbIX YICOHHKOB PEKOMEHIYETCS CAaMOCTOSATEIHLHO MCTIOIB30BaTh
uMeronmecs B OudanoTeke yueOHO-MeToiuueckue nocoous. HezaBucumo ot Bua
yuyeOHuUKa, pabdoTa ¢ HUM JOJDKHA MPOUCXOJUTHh B TEYEHUE BCEro cemectpa. dd-
dbexTuBHEE padoTaTh ¢ yUeOHUKOM HE TToce, a nepe Jeknuei. [Ipu o3nakoMiaeHnn
C KaKUM-JIMOO pa3/ieJIoM PEKOMEHyeTCsl MPOYUTATh €T0 IEIUKOM, CTapasiCh yJo-
BUTH OOIIIYIO JIOTUKY W3JIOKEHUS! TeMBI. [[pyn MOBTOPHOM YTEHHH XOPOIIO aKIICH-
TUPOBaTh BHUMAHWE Ha KJIFOYEBBIX BOMPOCAX U OCHOBHBIX Teopemax ((popmyiax).
PekoMmeH1yeTcst COCTaBIISITh MX KPATKUI KOHCIIEKT.

CrereHb YCBOEHHS MaTepuaja IMPOBEpSeTCS CICIYIONIUMH BHJIAMH KOH-
TPOJIS:

- TeKyIIU# (OMpoc, TECTUPOBAHUE, pacyeThl, 3ammuTa JIP );

- npoMexxyTounblid (KP, sx3amen).



Meronnka

BBIIIOJIHEHHUSI KYypCOBOTO IIPOEKTa M3J0KE€Ha B  y4eOl-

HO-MCTOANYCCKOM rocoOuu. BBIMOMHATE 3TaIb KYpCOBOI'0O IIPOCKTA OOJIKHBI
CBOCBPCMCHHO U B YCTAHOBJICHHBIC CPOKH.

KonTpoJib

YCBOCHHA MaTCpHala ATUCHUILUIMHBI IIPOHU3BOIUTCA HpOBepKOI;'I

KypCOBOT'O IIPOEKTa, 3alUTON KYpCOBOTO MPOEKTA.
Dk3aMeH — (popMa UTOTOBOW MPOBEPKU 3HAHUN CTYACHTOB. J{Jisl yCHemHOM

caadyu 3K3aMcCHa HCO6XOI[I/IMO 3aHUMATbCA CUCTCEMATUYCCKH, B TCUCHUEC BCCTO CC-

MecTpa. HTeHCUBHAsl MOJTOTOBKA JOJDKHA HAdaThCsl HE MO3JHEE, YEM 3a Me-
CSI-TIONTOpa 0 3K3aMeHa. J[aHHbIe mepen SK3aMEeHOM TpU-ueThipe AHS 3Pdek-

THUBHCC BCCT'O UCIIOJIB30BATh OJIA IIOBTOPCHMUA.

Bun yueOHbIX 3a-
HATHI

JlesiTeJIbHOCTD CTyIeHTa

Jlexuus

Hanncanne koHCHEKTa JEKIM: KPaTKO, CXEMAaTHU4HO, IOCIIEI0BATEIbHO
(GuKcupoBaTh OCHOBHBIEC IOJOXEHHUS, BBIBOABI, (POPMYIUPOBKH, 0000IIe-
HUs; TIOMEYaThb BaXXHbIE MBICIH, BBIJICIATH KIIIOUEBBIE CIIOBA, TEPMHHBI.
[IpoBepka TEPMUHOB, IMOHATHH C MOMOIUBIO SHUMKIONEIUN, CIOBapeH,
CIPAaBOYHHKOB C BBIMMCHIBAHUEM TOJIKOBaHHWH B TeTpaab. OOo3HaueHHe
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BbI3BIBAIOT TPYIHOCTH, IOUCK
OTBETOB B PEKOMEHyeMOH IuTepaType. Eciau caMOCTOSATENIBHO HE yIaeTCs
pas3obpartbcs B MaTepHaie, He00X0aUMO ChOPMYIHUPOBATH BOIPOC U 3a1aTh
IIPENOABATEI0 Ha JICKIIMY WIIM HA MPAKTUYECKOM 3aHSATHU.

[IpakTrueckoe
3aHSTHE

KoHncnektupoBanue pekoMeHAyeMbIX UCTOYHHKOB. PaboTa ¢ KOHCIEKTOM
JIEKIINH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOMPOCAM, MPOCMOTP PEKO-
MeHAyeMoil auTepatypsl. [IpocnymrBanue ayauo- U BUI€03amUCcel Mo 3a-
JTAHHOM TeMe€, BHITIOJIHEHHE PacUYeTHO-TpapUIECKUX 3aJaHul, perieHue 3a-
J1a4 10 alNTOPUTMY.

JlaGopaTopHas pa-
oora

JIaGoparopHble pabOThI O3BOJIAIOT HAYYUTHCS MPUMEHATh TEOPETUYECKUE
3HAHMSA, IOJTYYCHHbIC Ha JICKIUH TPH PEHICHNH KOHKPETHBIX 3a7a4. UToOb
HanbojIee palMOHANBHO M IOJHO HCIIOJIB30BATh BCE BO3MOXHOCTH Ja0o-
PaTOPHBIX VIS TOATOTOBKHM K HUM HEOOXOAUMO: CIIEAYET pa3o0parh JEKIHIO
[0 COOTBETCTBYIOUIEH TeMe, 03HAKOMHTCSI C COOTBETCTBYIOLIMM Pa3ZeIoM
y4eOHHUKa, MpopaboTaTh JAONOIHUTEIbHYIO JIUTEPATYPy U HUCTOUHUKH, pe-
IOUTH 3aa4YU U BBIIIOJIHUTDL APYTUC MMCbMCHHBIC 3a1aHU .

CamocTosTenbHas
paborta

CamocrosTenbHas paboTa CTYAEHTOB CIOCOOCTBYET INTyOOKOMY YCBOCHHIO
y4ueOHOro Marepuajga U pa3BUTHIO HABBIKOB camooOpa3oBaHus. CamMOCTOs-
TeNbHast padoTa MPEeAIoaraeT CIeTyIONIHe COCTABIISIONIIE:

- paboTa ¢ TekcTaMH: y4eOHUKAaMU, CTIPAaBOYHUKAMH, JOTIOTHUTEIBHON JIN-
TepaTypoH, a TaKkxke MpopadoTKa KOHCIIEKTOB JICKIHi;

- BBIIIOJTHEHUE JOMAITHUX 3a)IaHI/II71 " pacCycToOB;

- pa60Ta Haa TCMaMU IJid CaMOCTOATCIIbHOI'O U3YYCHUA

- ydactue B paboTe CTy/IeHYECKUX HayuyHbIX KOH(EpEeHLINH, OTMMITNAT;

- IOJITOTOBKA K MMPOMEXYTOYHOHN aTTECTaIUH.

IIoarororka k
IIPOMEKYTOUHON
aTTecTaluu

['oTOBUTBCS K NMPOMEKYTOUHOM ATTECTAUMU CIEAYET CUCTEMATUUYECKH, B
TeUYEeHHE BCcero cemectpa. IHTEHCHBHAsA MOATOTOBKA JOJKHA HA4YaThCs HE
MO3/HEE, YEM 3a MECAL-TIOJITOPA 10 MPOMEXKYTOYHOM arrectauuy. JlaHHbIE
nepes 9K3aMeHOM TpHu JHS d()PEKTUBHEE BCErO UCIOIB30BATh JJIsl IOBTO-
pEHHS ¥ CUCTEMaTU3allii MaTepuaa.




JHUCT PETUCTPAIIMA U3MEHEHUWI

[MToanuck 3aBenyro-

No Jlata BHe- .
h 5 mero kagpeapou, otT-
[lepeyeHb BHOCUMBIX U3MEHEHUI CCHUS U3- b vp ’
/1 . BCTCTBCHHOM 34 pea-
MEHEHUI
mzamuro OIOI]
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