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1 IlacnopTt pa6Goueidi mnporpamMmbl Yy4deOHOH aucuumiIuHbl «OIL01

HNukenepHasi 1 KoMnblOTepHasi rpaduka

1.1 O6n1acTh NpUMeHeHHUs TPOrPaMMbl

PaGouas  mporpamMma  y4yeOHOM  AMCIUIUIMHBI  SIBIIIETCSI  4YacThlO
npoecCUOHaNbHON MPOrpaMMbl  MOATOTOBKUA CHEIUAINCTOB CPEIHET0 3BEHa
(ITIICC3) B cootBercTtBUM ¢ PI'OC CIIO no cneunansHoct 11.02.16 «MoHTaX,
TEXHUYECKOE OOCITYKMBAaHUE W PEMOHT JJICKTPOHHBIX MPUOOPOB M YCTPOUCTBY

(6a30Bast MOJITOTOBKA).

1.2 MecTO AUCHUIJIMHBI B CTPYKTYP€E OCHOBHOM MpodeccHOHATbHOM
o0pa3oBaTe/IbHOI NPOrPaMMbl
JlucuunirHa BXOAUT B LUKJI 0OMENnpo(ecCHOHANbHbBIX TUCHMIUINH, UMEET
CBS3b C JUCHUILIMHAMU:
- OII.13 be3onacHOCTh KU3HEACATCIbHOCTH;
- OIL.02 Teopernueckue OCHOBBI JIEKTPOTEXHUKH;
- OIL03 Metponorusi, CTaHAAPTU3ALMSI U TEXHUUECKUE UBMEPEHUS;
- OII.04 Oxpana Tpyna;
- OIIL.05 DxkOHOMMKA OPTAHU3ALINH;
- OIL06 DnexTpoHHas TEXHUKA;
- OIL07 Marepuanbsl paguo3JIeKTPOHHON TEXHUKU;
- OIL.08 WMuHpopMalMOHHBIE TEXHOJOTMH B HPO(PECCHOHATBLHON
NEeATENBHOCTH;
- OII.09 IlpaBoBoe obecnieueHne NpoPhecCuOHAIBHON ACSTEIHHOCTH,
- OIL 10 YnpasneHue nepcoHanom;
- OIL11 KoMmnbroTepHOE MOACITUPOBAHUE;
- OII.12 OCHOBBI HHTEUIEKTYAJIBHOTO TPYAA.
Jucnumnaa «HXeHepHasi 1 KOMITbIOTepHas Tpadukay, 3aKkjiaiplBacT 0azy
JUTSL TIOCTIEAYIOIIeTo u3ydenus npodeccruonanbubix Moayseit [IM.01 Opranusanus

¥ BBITIOJIHEHHE COOPKM U MOHTa)Xa OHJIEKTPOHHBIX YCTPOMCTB M TPHUOOPOB B
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COOTBETCTBHUM C TEXHUYECKOU nokyMeHTauue, [IM.02 Hactpoiika u peryiaupoBka
AJIEKTPOHHBIX yCTpOHCTB u TmipubopoB, I[IM.04 VYwyactme B pa3paboTke u

MOJICJIMPOBAHUU PAJIMOIICKTPOHHBIX YCTPONCTB.

1.3 Heam wm 3agaum  y4eOHOH JMCUMIUVIMHBI — TpPeOOBaHUS K
pe3yJibTaTaM OCBOCHHS Y4eOHOH JUCIUNIIHMHBI

[Ipouiecc u3yueHus TUCUUIUIMHBI HAMpaBieH Ha (POPMUPOBAHUE DIIEMEHTOB
cineayromux kommereHiui B coorBerctBuu ¢ ®I'OC CIIO u IIIICC3 no ganHo#
cnenpaibHocTH 11.02.16 «MoOHTaX, TEXHMYECKOE OOCITY)KHBaHHWE M PEMOHT
AIIEKTPOHHBIX MPUOOPOB U YCTPOMUCTBY (0a30Bast MOATOTOBKA):

a) oomux (OK):

OK 09. Hcnonb3oBath uH(pOpMaIMOHHbBIE TEXHOJIOTUU B
po¢eCCUOHATIBHOU JIEATEIIbHOCTH.

0) npodeccunonanbubix (I1K):

I[IK  3.1. Pa3pabaTeiBaTh  CTPYKTypHbIE,  (YHKUUMOHAJIbHBIE H
MPUHIUNHATBHBIE CXEMbI MPOCTEUILINUX AIEKTPOHHBIX MPUOOPOB U YCTPOUCTB.

I[IK 3.2. PaspabaTbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JIOKYMEHTAIUIO
MEYATHBIX Y3JI0B 3JIEKTPOHHBIX MPUOOPOB U YCTPOMCTB U MUKPOCOOPOK cpeaHei

CJIO’KHOCTH.

B pesynbrare ocBOeHUsT y4eOHOM IUCHUIUIMHBI OOYy4YarolIMiCs JOJHKEH

chOpMHUPOBATH FIEMEHTHI CIAEAYIOMNUX KOMITETECHIIUN:

Ymers: OK 09:

V1. npumeHsTh cpeacTBa MHPOPMALIMOHHBIX TEXHOJOTUN IS
pelieHus mpodeccuoHaNbHBIX 3a/1a4;

V¥2. ucnoas30BaTh COBPEMEHHOE MPOrpaMMHOE 0OecTieueHre
IIK 3.1:

V3. ocymecTBiiaTh cOOp W aHAIW3 MCXOJHBIX JTAHHBIX IS

BbIOOpA CTPYKTYPHBIX, QYHKIMOHATBHBIX U TPUHIIMITHAIBHBIX




CXEM;

V4. nogbupaTh dNeMeHTHYI0 0a3y Tmpu  pa3paboTke
NPUHIUIHAIBHBIX CXEM JJIEKTPOHHBIX YCTPOWCTB € y4E€TOM
TpeOOBAHMI TEXHUYECKOTO 33]IaHNUS;

V5. onuceiBaTh paboOTy NPOEKTUPYEMBIX YCTPOMCTB HA OCHOBE
aHaJIM3a AJIEKTPUYECKUX, (PYHKIMOHAIBHBIX M CTPYKTYPHBIX
CXEM;

VY6. BBIIOJNHATh YEPTEKU CTPYKTYPHBIX U DIIEKTPUUYECKHUX
IPUHIUIINAIBHBIX CXEM;

V7. 0OpuUMEHATh TAaKeTbl NPHUKIAAHBIX MOPOrpaMM s
MOJIEJIMPOBAHUS JIEKTPUUECKHUX CXEM;

IIK 3.2:

V8. ocymecTBisATh COOp M aHaIM3 HCXOJIHBIX JAHHBIX JUIS
BbIOOpPA CTPYKTYPHBIX, QYHKIMOHAIBHBIX U HPUHLIUITHAIBHBIX
CXEM TPOECKTUPOBAHUS JE€TAIIEH, Yy3J0B U YCTPOMCTB
PAaAMOTEXHUYECKUX CUCTEM;

¥9. noalupaTe >1MeMeHTHYI0 0a3y 1mpu  pa3paboTke
OPUHIMIHAIBHBIX CXEM 3JIEKTPOHHBIX YCTPOWCTB C Y4ETOM
TpeOOBaHUI TEXHUYECKOIO 3aJaHus;

V10.  BBINOJHATHP  HECIHOXKHBIE  PACUYETBI  OCHOBHBIX
TEXHUYECKUX [OKa3aTeJed MPOCTEUIINX NPOECKTUPYEMBIX
AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB;

V11. npoBoauTh aHanu3 padbOThl pa3padaTbIBAEMOW CXEMBbI
ANEKTPUUECKON MPUHITUITUATBHON AJIEKTPOHHBIX MPUOOPOB U
YCTPOWCTB B IporpaMme CXEMOTEXHUYECKOTO
MOJIEJIMPOBAHUS;

V12. d4uTaTh NPUHLUHANHAIBHBIE CXEMbBl  JJIEKTPOHHBIX

YCTPOMCTB.

3HATD.

OK 09:




31. coBpeMeHHbIE Cpe/ICTBA U YCTpOHCcTBa MH(GOPMATH3AIINY;
32. MOpSAIOK WX MPUMEHEHUSI ¥ MPOTPAMMHOE O0eCIiedeHHUE B
npodeCCUOHAILHON JIeATEIbHOCTH;

IIK 3.1:

33. mocIem0BaTeIbHOCTh B3aMMOICHCTBHS YaCTEH CXEM;

34. OCHOBHBIE TPHUHIUIIBI PAOOTHI ITU(POBHIX M AHATIOTOBBIX
cXeM;

35. pyHKIIMOHAILHOE Ha3HAYEHUE PJIEMEHTOB CXEM;

36. coBpeMEHHas »JJIEMEHTHas ©0a3a CXEMOTEXHHYECKOIO
MOJICTTUPOBAHUS SJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB;

37. nporpaMMbl  CXEMOTEXHHMYECKOTO  MOJCIUPOBAHUS
AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB

IIK 3.2:

38. OCHOBBI CXEMOTEXHUKH;

39. coBpeMeHHas 3JIeMEeHTHast 0a3a 3JIEKTPOHHBIX YCTPOMCTB.

IpakTuyeckuu

OIIBIT:

IIK 3.1:

B1. nmpoBoauth aHanM3 CTPYKTYPHBIX, (YHKIHOHAIBHBIX WU
OPUHIUMHAIBHBIX ~ CXEM  MPOCTEHIIUX  AJIEKTPOHHBIX
YCTPOMCTB ITyTEM COMOCTABIICHUS PA3JIMYHBIX BAPUAHTOB,;

B2. pa3zpabarbiBaTh 3JE€KTPUYECKHE MPUHLIUNUAIBHBIE CXEMbI
HA OCHOBE COBPEMEHHON OJJIEMEHTHOW 0a3bl C yd4yeTrom
TEXHUYECKUX TPeOOBaHUI K pa3pabaThiBAEMOMY YCTPOICTBY;
B3. MozxenupoBaTh 3IEKTPUUYECKUE CXEMBI C UCIIOJIb30BAHUEM
MAaKETOB MPUKJIAIHBIX IpOrpamMm

IIK 3.2:

B4. nmpoBoauTh aHalM3 TEXHUYECKOTO 3aJaHus  IpHU
MPOEKTUPOBAHUU JIEKTPOHHBIX YCTPOWCTBA;

B5.  paspabateiBaThb  CTPYKTYpHBIE,  (PYHKIHMOHAJIbHBIC

QJICKTPHUYCCKUC IMPHUHIOUIINAIBHBIC CXCMBI Ha OCHOBC aHaJIM3a




COBPEMEHHOM 3JeMEHTHOM 0a3bl C YYETOM C Yy4eToOM

TEXHUYECKUX TPpeOOBaHUH K pa3pabaThIBAEMOMY yCTPOMCTBY.

1.4 Koim4ecTBO YacOB HA OCBOEHHUE MPOrPAMMbI AU CHHUITUHBI
MaxkcumanbpHOU yueOHOM Harpy3ku oOydatomierocsi 165 yacos, B Tom uucie:

- 00s3aTeapHON ayIMTOpHOM ydeOHOW Harpy3ku oOyuwaromerocs 143
Jaca;

- CaMOCTOSITENIbHOM paboThI o0yyaromnierocs 22 Jaca.



2 CTpykTypa M cojiep:kaHue y4eOHOH JUCHMIIMHBI

2.1 O0beM yueOHOM TMCIHUIJIMHBI M BUAbI Y4eOHOH padoThI

Bua yueOHoii padboThl Oovem uacos
O0beM yueOHOI 11 CHUIITHHBI 165
CamocrositebHas padora’ 22
CymMmapHasi yyeOHasi HArPpy3Ka BO B3aMMO/IeliCTBHH C NpernojaaBarTejaeM 143
B TOM YHUCIJIE:
TEOPETUIECKOe 00yIeHUE 53
MIPAKTUYECKHE 3aHATHS 90

HroroBasi arrecranus B popme konmponvroil pabomul (4 cem.), ouppepenyuposannozo
sauéma (3 cem.)

1 O6bem camocTosTEBHOM paGOTHI 06YUAIOIIUXCS ONpe/ieNseTcss 06pa3oBaTebHON OpraHU3aluel B COOTBETCTBUM
¢ tpeboBanmsiMu ®I'OC CIIO B mpenmemax oObeMa 00pa3oBaTeNbHONH NPOTPaMMBI B KOJMYECTBE YacCOB,
HEOOXOIMMOM [UIS  BBINIOJTHEHHUS 3aJaHUN CaMOCTOATENBHOW paboThl  00y4aromuxcs, IPeryCMOTPEHHBIM
TEMATHIECKUM IUIAHOM H COJIepKaHWeM YIeOHOH IUCIMITINHEI (MEXIUCIUIUTMHAPHOTO Kypca).
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2.2 TemaTu4eckuii 1JIaH U copep:kaHue ydeoHou anucuunannbl «OI1.01 UH:xeHepHas 1 KOMNbIOTEPHAsi rpaduka

HaumenoBanue Conep:kanue yueOHOro marepuasa u gopmsl opranusanun | Oobem Koanbi 3nanus,
pa3esioB U TeM AesITeJIbHOCTH 00y4aIoIHUXCs 4acoB KOMIIeTeH I yYMeHUS U
HABBIKHU
1 2 3 4 5
Paszaea 1. OcHOBHBIE 18
M0JI0KEeHUSA
HHKEeHEePHOH
rpa¢guku
Tema 1.1. OcHoBHbIe | Coepkanue y4eOHOr0 MaTepuajia 4
CBeleHUA o | O3nakomsieHne ¢ EauHONH  cHUCTEMOM  KOHCTPYKTOPCKOM IIK 3.1, IIK 3.2 Y3, V¥4,V8,
odopmiIeHHIO noxymenrarun (ECKJI). B2, B4
NPOEKTHO- OO6mue cBeeHus 0 rpaduIecKiX U300paKeHHSIX.
KOHCTPYKTOPCKOW, OcHOBHBIE npaBuia u TpeOOBaHMS odopmiteHUS
TEXHOJIOTHYEeCKOH H KOHCprKTopCKofI JOKYMCHTAaIUU:
Apyroi - BuAbl  (opmaTroB  yepTexkeil -  OCHOBHbIE U
TeXHHYECKOMH JOTIOJTHUTEIIBHBIC,
AOKYMCHTAIMH - MaciuTaObl BBIOJIHEHUS YEPTEXKEH;
- THUIIbI JIMHUH.
OKCIUTyaTallUOHHAsE JIOKYMEHTallUsi - OCHOBHBIE BHJBl U
Ha3HAYEHHE SKCIUTyaTallHOHHBIX JJOKYMEHTOB.
CBeneHuss 0 CTaHAAPTHBIX MIPUPTAX U KOHCTPYKIHUU OYKB U
undp. Pazmeps! 1 KOHCTPYKIIMK MPOMUCHBIX U CTPOYHBIX OYKB,
1up pyccKoro, JATUHCKOTO a(aBUTOB.
[IpaBuia BBIMOJHEHUSI HAIANKCEN Ha 4YepTek ax, OCHOBHAsA
HaJOUCh HA YepTeXax MW JIPyrol  KOHCTPYKTOPCKOM
JIOKYMEHTAIWH.
OCHOBHbIE TIPABUJIA HAHECEHUS Pa3MEPOB HA YEPTEXKaX.
IIpakTHyeckne 3aHATHA 14
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[Ipaktuueckass pabora Nel «BeraepuuBanue dopmara u

OCHOBHOM  Haamucu Uil Trpa@uUeckKuX U  TEKCTOBBIX
JIOKYMEHTOB.
[TpakTudeckas pabora No2 «Macmrad. Tunbsl JTUHUIA.

HOHy‘IGHI/Ie HaBbIKOB B IIPOBCACHHUUN JIMHAN W II0JIb30BaHUS
YCPTCIKHBIMU UHCTPYMCHTAMU ).

[Ipaktuueckass  pabora  Ne3  «BemosHenme — mipudTa

YEPTEIKHOTOY.
Pa3nen 2. 36
DJIeKTPOTEXHUYECKO
e yepueHue
Tema 2.1. Buasl n Coaep:xanue yueOHOIro MaTepHaJia 8 IIK 3.1, IIK 3.2 Y3, V¥4,V8,
TUNbI cxeM. O0mue | Buasl u tunsl cxeM. OOmue cBereHus o cxemax. OOmue 33 - 35,
TpeGoBaHUA K TpeOOBaHMs K  BBINIONHEHMIO.  HasHaueHme  CXem. B1, B2, B4
BbINOJIHEHHIO CXEM HanmeHoBaHHME U KOJIBI CXEM.

I'papuueckue  oOo3HaueHUs.  YCIOBHbIE  TIpaduuecKue

o0o3HayeHus, ycTaHoBIeHHble B  cTanmaptax ECK]I.

TekcroBast unopmaruu. [lepeueHp 31eMeHTOB.

[IpaBuma BBIMOTHEHUS CTPYKTYPHBIX CXEM.

[TpaBuina BeIMOTHEHHS PYHKIIMOHAIBHBIX CXEM.

[IpaBumna BBIMOMHEHUS TPUHIUITHAIIBHBIX CXEM.

[IpaBuia BBINOJHEHUS CXEM COETMHEHUI.

[IpaBumna BBIMOTHEHUS CXEM TTOAKIIOYCHUSI.
Tema 2.2. Conep:xxanue yueOHOro MaTepuaJia 12 IIK 3.1, TIK 3.2 YV3-V12,
JJIEKTPOHHDIE CrpykrypHble cxembl. Jlornueckne (yHKIIMOHAIBHBIE CXEMBI. 33 -39,
NPUHIMIHAIBHBIC U | DieKTpOHHBIE  NPUHIMOUAIbHBIE  CXE€Mbl.  BblnonHeHue B1, B2, B4
JOrnvecKue YepTeXKEN PA3TUYHBIX BHJIOB AJIEKTPOTEXHUYECKUX H3IECIHI.
¢byHKUHOHATIbHBIE OO0mmure MONOXKEeHHs] M TPaBUJIa MOCTPOCHHS] M BBHIMOTHEHHUS
cXeMbI

NPUHLMITHAATIBHBIX U QYHKIIMOHAJIBHBIX CXEM B AJIEKTPOHHOU U
udpoBoi CXEMOTEXHUKE. YcnoBHbIE rpaduyeckue
0003Ha4YeHHsI HJIEMEHTOB M KOMIOHEHTOB B MPUHIHUIHAIbHBIX
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JNEKTPUUYECKUX CXEMaX M CXeMaX BBIYHUCIUTEIbHON TEXHHKH.
CtpykrypHble, (QYHKIMOHATbHBIC, OJOYHBIC, MOHTAXXHBIE H
NpUHLMIIKAATIbHBIE cXeMmbl. OOIue MpaBWiia COCTAaBJICHUS H
OopOpMIICHHST TEKCTOBBIX JIOKYMEHTOB B cxemax. IIpaBuna
BBITMIOJTHEHM I I€YaTHBIX I1J1aT.

Ueprexxu wu3genuit ¢ OOMOTKAMM M MarHUTONPOBOJAMM.
Yeprexu KryToB, Kabenei 1 mpoBOIOB.

IIpakTHyeckune 3aHATHA 16
[Tpaktuyeckas pabora Ne4 «YcnoBHble rpaduyeckue
0003HAa4YeHMsI ~ BJIEMEHTOB  JUIsl  CXE€M  DJIEKTPUYECKUX
IPUHLIUIIAATBHBIX»
[Tpaktuyeckas  pabora NeS  «BblnojHeHune — ueprexa
IIPUHLUIIAAIBHON ANEKTPUYECKOU CXEMBI CUJIOBOI'O
000pyIOBaHUS».
[Tpaktuyeckas pabota Neb6 «BwImomHeHHE YepTeka YCIOBHBIX
rpa¢puyeckux 0003HAUYEHUH HJIEMEHTOB M KOMIIOHEHTOB
AIIEKTPOHHBIX CXEM.
[TpakTuyeckas pabota Ne/ «BbIlonHEHHE yepTeXa YCIOBHBIX
rpadguueckux  O0OO3HAUEHUN  JIOTUYECKUX  IJIEMEHTOB M
YCTPOMCTB BBIYMCIUTEIBHON TEXHUKIY.
[TpakTideckast pabora Ne8 «BrImosHEHNE YepTeka YCTPOUCTB
BBIUNCIUTEIBbHON TEXHUKN.
[Mpaktnyeckas  pabora NeQ  «BrmonHeHHme — yeprexa
MIPUHIUIIAATIBHON JJIEKTPOHHON 51 (yHKIIMOHATBHON
JIOTUYECKON CXEMBI.

Paznean 3. Co3nanmne 89

IJIEKTPUYECKHX
cxXemM H HNEeYaTHBbIX
IJaT ¢ TOMOIILIO
MPOrpaMMHOI0

KoMILIeKkca Altium
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Designer.

MogaenupoBanue
usnuecknx
NpoLeccoB B
uccseyeMbIxX
cxeMax
Tema 3.1. O0mue CopaeprxaHue y4eOHOI0 MaTepuasia 4 OK 09, IIK 3.1 Y1,¥2,V¥7,
CBeIeHHs 0 OcHOBHBIE 0cO0eHHOCTH M HasHaueHue Altium Designer. 31, 32, 36, 37,
NporpaMMHOM Hauaso pa6otst ¢ Altium Designer. Tumbl qokymentoB Altium B2, B3
KOMILIeKce Altium Designer. Co3naHue, OTKpPBITUE U COXpPaHEHHE JTOKYMEHTOB
Designer Altium Designer.  Topsiume knaBumm. KomaHasl MeHIO.

[Tanens ynpanenus. MHcTpymeHTanbHas naHenb. CoznaHue

11a0JJOHOB CXEMHBIX JJOKYMEHTOB.

IIpakTHyeckune 3aHATHA 8

ITpaktnueckas pabora NelO) «Co3maHne OCHOBHOW HAJAIHUCH U

€e 3aroIHEHUE)
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia 10 OK 09, IIK 3.1, | V1,¥2, ¥4, VY7,
PasnoBuanocTu Co3manve ®W  coxpaHeHHe  OMOJMOTEYHOrO0  MPOEKTA. IIK 3.2 ¥9, Vi1,
oubamorek Altium | JloGasnenne B mpoekt 6ubiamorexn cumposios. Cocta YI'O 31,32, 33,35 -
Designer u ux KOMITIOHEHTa 1 o0mmue TpeboBaHus ero peanuzauuu. CoznaHue 39,
B3aHMOCBS3b OMOIMOTEeKH  mocamo4yHbIX ~ MecT. CocTaB  THIIOBOTO B2, B3, BS

MOCaJ0YHOT0 MECTa U TEXHOJIOTHSI €r0 CO3/IaHMs.

Co3ganne mocalouHOr0 MECTa JUISl PEe3UCTOPa CO MITHIPEBBIMU

BeiBoZaMu JloGaBnenue TtpexmepHoit mozenn k TIIM ¢

MOMOIIIFI0  MEHEDKepa TpexXMepHbIX Tell. llogkimroueHue

MOCAJ0YHBIX MECT K KOMIIOHEHTaM OHOJIMOTEKH CHUMBOJIOB.

Komnusiiyst 6ub1moTeyHoro nNpoeKTa.

IlpakTHyeckue 3aHATHS 16

[Tpaktnueckass  padora  Nell  «Co3manme  OuOIHOTEK

HJIEMEHTOB
Tema 3.3. Co3nanue | Coaep:kaHue y4eOHOro MaTepuasia 6 OK 09, IIK 3.1, Y1-VY12,
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CXEeMHBIX CrpyKTypa cXeM, UX COCTaBHBIE JIEMEHTBI U 3TaIlbl CO3AaHUS. IIK 3.2 31 -39,
JOKYMEHTOB Odopmnenue CXEMHBIX JIOKYMEHTOB. [Togkirouenue B1-BS5

O6ubnuorek. Pa3menieHre KOMIIOHEHTOB Ha II0JIE CXEMHOIO

JOKyMeHTa. Pa3smelienue JWHUNA TPYNIOBON CBA3U (IIIMH).

Peanuzanus snekTpuueckux cBsizeid. PegakTUpoBaHUE CXEMBI.

Pa3memenne Ha cxeme noproB nurtanus. [IpucBoeHue nMeH

unensiM. Pa3mennenune nupexkTuB. lIpucBoeHHe MO3UIIMOHHBIX

o0o3HaueHuit. Komnusiuyst npoekra.

IIpakTHyeckue 3aHATHS 10

[Ipaktuueckas pabora Nel2 «Co3manue TPOCTON CXEMBbI

JIBYXKACKAHOTO TPAH3UCTOPHOTO YCUITUTEIIS
Tema 3.4. Conep:xanue yueOHOro MaTepuaJia 9 OK 09, IIK 3.1, Y1-VY12,
IIpoexTupoBanne Co3anne TOKyMEHTa IJIaThl C MapaMeTpaMu MO YMOIYaHUIO. IIK 3.2 31-39,
Ne4YaTHOM NJIAThI Hactpoiika mapameTpoB 1okymeHTa 1uiaTel. llepenaua B1-BS

uH(popManMu U3 CXEMbl Ha IUIATYy. YTPABICHUE CTPYKTYpOMl

nevyaTtHoi muatel. MTHCTpyMEHTHI pa3MeleHus KOMIIOHEHTOB Ha

iare. TexHomornyeckue HOpMbI M MpaBuiia MPOESKTUPOBAHMSL.

ABTOTpaccupoBka. PenakTupoBaHue  TOMOJOTMU  IJIATHI.

Pabouas manens PCB. IlpoBepka mnpoexta. MHTepakTuBHast

TpaccupoBka. PaboTta ¢ mosmuroHamu.

IIpakTH4eckue 3aHATHSA 10

[Ipaktuueckass pabora Nel3 «IIpoekTupoBaHHe MedaTHOMN

TJIaThI»
Tema 3.5. IlpakTHyeckne 3aHATHA 16 OK 09, IIK 3.1, Y1-VY12,
ITocTpoenne [Tpaktuyeckas pabora Nel4 «IlocTpoeHne NPUHIMIIHAATIBHOM IIK 3.2 31-39,
NPUHIMITNAILHOM CXeMbl MYJIbTHBHOpaTOpa U NPOEKTUPOBAHHE TI€UATHOU B1-BS
CXeMbI H TIaThD
NpPOeKTHPOBaHUE
MeYATHOM IJIATHI
CamocrosiTesibHas padoTa 00y4arouuxcsi: 22

[TpumepHas TeMaTHKa BHEAYAUTOPHON CAaMOCTOSITEIbHONU PaOOTHI:
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— YTeHHue y4yeOHMKa, IePBOMCTOYHHKA, JOTIOJHUTEILHON JINTEPATYPHI;
— MOJrOTOBKA K MPAKTHYECKUM 3aHATHSM;

— o(opMIIeHHE YEPTEKHBIX padoT;

— o¢opmiieHre oTUETOB 1O MpakTHyeckuM padoram B Altium Designer;
— OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;

— TOATOTOBKA K 3a4eTYy.

Bcero:

165
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3 YcioBuS peaju3aluy NPOrpaMMbl Y4eOHOH THCIUIITHHBI

3.1 TpebGoBanuss K MHHMMAJLHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHnIo

Peanuzanus paboyeil yueOHON MporpaMMbl JTUCHUILIMHBI TpeOyeT HaIN4Hs
yuebHoro kabunera «HxkeHepHON U KOMIBIOTEPHON TpaduKI»

Obopyvoosanue yuebOHo20 kabuHema U pabouyux mecm KaOuHema

uHcheHeDHOIZ u KOMI’ZbiOWl@DHOZZ ZDaCbLlKM.'

- paboumne MecTa 1o KOJUYECTBY 00ydaromuxcs (CTod, CTyN);
- aBTOMAaTHU3UPOBAHHOE paboyee MeCTO MpenojaBarens — 1 mrT.;
- JIocKa MeJoBasi (MarHuTHasi) — 1 mrT.

Vuebno-nacnsaouvie nocobus:

- anp0OMBI rpaduuecKux padoT U yNpaKHEHUH;
— IUJIAKaThl, TUIAHIIETHI, CXEMBbI, PUCYHKH, YEPTEKH, TAOIUIIbI, UIUTFOCTPALIHH;
- KOMILJIEKTBI MoJienielt ¢puryp.

Texunuueckue cpeocmea 0OVUeHUAL:

- IIpoektop — I mr.;
- Okpad — | mr.;
- IlpunTep — 1 .
IIpoepammnoe obecneuenue: Microsoft Windows 7 (Microsoft Windows 10),
Microsoft Office 2010, Altium Designer, MATLAB

3.2 UndopmanuonHoe odecrevyeHue 00ydeHus

Jlns peanuzanuu  mporpaMmbl  OUOIMOTEYHBIM (OHJ 00pa3oBaTEIbHON
OpraHu3alMy JOJIKEH UMETh NMeYaTHbIE WU/WIHM AJIEKTPOHHBIE 00pa30BaTElIbHBIC U
WHOOPMAITMOHHBIE  PECYPChl, PEKOMEHIYEeMBIX IS  WCIOJIb30BaHUS B

00pa3oBaTeILHOM TIpoIiecce.

3.2.1 OcHOBHBIE HCTOYHUKH
1. ABepun B.H. KowmmnbiorepHas wuHxkeHepHass rpaduka. - M.

Axanemus, 2013
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2. bonpmakoB B.II. Wmxkenepnas wu KommbloTepHas Tpaduka
/B.I1.bonbmakos, B.T.To3uk, A.B.Uaruna. — CIIb.: BXB-Iletep6ypr, 2013.

3. Bacunenko, E.A. Texuuueckasi rpaduka: yueOHUK ISl CTYA. YUPEK/I.
CIIO/ E.A. Bacunenko, A.A. Yexkmapes. — M.: UHOPA-M, 2015.

4, Hertsapes B.M., 3ateuibHukoBa B.11. NHxxeHepHas n KOMIIbIOTEpHAs
rpaduka: Yueouuk. — M.: Akagemus, 2012

S. Kynukos B.I1. Unxenepnas rpaduka: YueOuuk. — M.: KauoPyc, 2015

6. MedoarseBa JI.A. Unxenepnas rpaduka «CxeMbl 3IEKTPUUYECKUE:

Yyebnoe mocobue / Cubl'YTU. HoBocubupck, 2013. — 74 c.

3.2.2 JlonoJHUTEIbHbIE HCTOUYHUKH
1. banmsarun C.H. Yepuenue: CnpaBounoe nocodue / C.H.bansrun 1U3n.

4-¢, nomn. — M.: ACT, 2005

2. boromto6os, C.K. Umxkenepnas rpaduka / C.K.boromob6oB — M.:
Mammnoctpoenue, 2006.

3. bpoackuii, AM. UYepuenue (MetaimooOpadotka) /A.M. bpoxackui,
D. M. ®aznynun, B. A. XanaunoB — M.; Akagemus, 2013

4, ["anenko, IL.I1. OdopmieHue TEKCTOBBIX U IpadUUECKUX MaTepUaioB
Ipyd  TOATOTOBKE  JUIJIOMHBIX  IPOEKTOB, KYPCOBBIX U  THCbMEHHBIX
sk3aMeHaImoHHbIX padoT / IL.I1.I'anenko, FO.B.Munosanos, M.W1.Jlanicaps — M.:
Axanemust, 2000.

S. Kynuko, B. II. Cranmaptel uHxeHepHOU Trpaduku: YueOHOE
nocobuwe Ui BBICIIMX M CPEAHUX CHEIHUAIbHBIX Y4eOHBIX 3aBeleHU /

B.I1.KynukoB — M.; @opym, 2007

3.2.3 DJ1eKTPOHHbBIE pecypchl
1. ['OCT 2.702-2011 ECKJ. IlpaBuia BBINOJHEHUS 3JIEKTPUUYECKUX
CXEM. [DEeKTpOHHBII pecypc]. — Pexum JOCTYyTIA:

http://docs.cntd.ru/document/gost-2-702-2011-eskd
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http://docs.cntd.ru/document/gost-2-702-2011-eskd

2. OO6o03HaveHNs] TPUHIUIHAIBHBIX CXeM. [DJIeKTpOHHBIA pecypc]. —
Pexum nocrymna:

http://www.electrik.org/index.php?module=Static Docs&func=view&f=rf/sxem.ht

m

3. DNEKTPUYECKUE CXEMBbl 3apsJIHbIX  YCTPOMCTB. [DJIEKTPOHHBIN

pecypc]. — Peskum gocryma: http://deburg.sytes.net/archives/1292

4, I'OCTs, CHulle, CanlluHpi:  oOpa3oBaTenbHBIA  pecypc
[DnekTpoHHbIH pecype]. — Pesxxum moctyma: http://gostedu.ru/001/

5. WNmxenepnas rpaduka: Oubmmuotexka // EgmHOoe OKHO 1ocTtyma K
oOpazoBaTeIbHBIM pecypcaM [DJEeKTpOHHbIM pecypc]. — Pexum nocrtyna:

http://window.edu.ru

6. Otkpsoitas 6aza 'OCToB [DnexkTpoHHbIi pecypc]. — Pexxum noctyna:

http://standartqost.ru/

7. Ennnoe okHO focTtyna kK 00pa3oBaTelbHBIM pecypcaM: (eaepanbHbIi
noprtain. WuxeHepHas rpa-puka [DnexkTpoHHbIM pecypc]. — Pexum pgocryna:

http://window.edu.ru/catalog?p rubr=2.2.75.31

8. WmkeHepHas W NPHUKIIATHAs KOMIBIOTEpPHAS rpaduKa: 3JICKTPOHHOE
yaeOHo-MeTomuueckoe mo-codue / Coct. A.B. UynuHOB [DneKTpoHHBIN pecypc]. —

Pexxum noctyna: http://graph.power.nstu.ru/wolchin/umm/PKG
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http://www.electrik.org/index.php?module=Static_Docs&func=view&f=rf/sxem.htm
http://www.electrik.org/index.php?module=Static_Docs&func=view&f=rf/sxem.htm
http://deburg.sytes.net/archives/1292
http://gostedu.ru/001/
http://window.edu.ru/
http://standartgost.ru/
http://window.edu.ru/catalog?p_rubr=2.2.75.31
http://graph.power.nstu.ru/wolchin/umm/PKG

4 KoHTpPOJIb U OLEHKA Pe3yJIbTATOB OCBOCHHUSI MPOrpamMMbl y4eOHOM

ANCIHUIIJINHBI

KOHTpOJII) N OIICHKa PC3YyJIbTAaTOB OCBOCHUA NUCHUIINIMHBI OCYIICCTBILIACTCA

nperogaBaTciicM B IIPOLUCCCC NMPOBCACHUA IMPAKTUICCKHUX SaHHTHfI, TCCTUPOBAHUA,

a TaK)KC BBITIOJIHCHUA O6y‘{aIOHlHMI/ICH CaMOCTOATCIIbHBIX pa60T.

YCTPOMCTB Ha OCHOBE aHAJIN3a
DIEKTPUYECKUX,
(YHKUHMOHAIBHBIX U CTPYKTYPHBIX
CXEM;

-~ MPAaBUIBHOCTH NPUMEHEHUS
[TAKETOB NPUKIAIHBIX IPOTPAMM
JUIS MOJEIIMPOBAHUSA
DIEKTPUYECKUX CXEM;

— MPaBWJIBHOCTh TOHWMAHHS

IIoCJIACA0BAaTCIIbHOCTH

B3aMMO/JICHCTBHUS YaCTEH CXEM;

Koa u nanmenoBanue Kpurtepuu oneHku MeToanl
npogecCHOHAIbHBIX H OIIEeHKHU
00IMX KOMIIETEeHIUM,
¢popmupyembix B
paMKax MoOayJisi
IIK 3.1. - TPaBUWIbHOCTH noabopa | TectupoBanue,
PazpabaTriBaTh AJIIEMEHTHOU 0a3bl PH pa3padOTKe | IKCIIEPTHOE
CTPYKTYpHBIC MPUHITUTTHATBHBIX cXeM | HaOroieHne
(byHKIIMOHATBHBIC U | DJIEKTPOHHBIX YCTPOUCTB C YyUE€TOM | BBIIIOJIHEHHUS
MPUHIIUIIAATIBHBIE CXEMBI | TPeOOBaHMIMA TEXHUYECKOTO | IPAKTUYECKUX
POCTENIITNX 3aJlaHus; pabot, oleHKa
AJNIEKTPOHHBIX MPUOOPOB - TMPaBUIBHOCTh  OIKCAHUA | PELICHUS
1 YCTPOMCTB. paboTHI MIPOCKTUPYEMBIX | CUTYallMOHHBIX

3a/1a4, OIICHKa
mporecca |
pe3ynbTaToOB
BBITIOJIHCHUS
BUJIOB  paboT

Ha TIPAKTHUKE.
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— MPABUIBHOCTH ITOHUMAaHUS
OCHOBHBIX TPUHIHUIIOB PabOTHI
U(POBBIX U AHATIOTOBBIX CXEM;

— IHIPaBHIIBHOCTb ITOHHUMAaHHUA

(YHKIHOHAJIBHOTO  Ha3HAYEHUE

HJIEMEHTOB CXEM;
IIK 3.2. PaspabaTbiBaTh - MnpaBWIbHOCT, cOopa u | TectupoBanue,
MIPOEKTHO- aHalIM3a WCXOJHBIX JaHHBIX JJIS | DKCIIEPTHOE
KOHCTPYKTOPCKYIO BBIOOpA CTPYKTYpHBIX, | HAOIIOACHHE
JOKYMEHTALUIO (yHKIIMOHAJIBHBIX U | BBIIIOJIHEHHUS
NeYaTHBIX Y3JI0B | IPUHIUTHATBHBIX CXEM | IPAKTUYECKUX

AJNIEKTPOHHBIX MPUOOPOB

u YCTPOWCTB 51
MHKpPOCOOpOK  CpeaHei
CJIOKHOCTH.

IMIPOCKTUPOBAHUA ,I[GTaJIeﬁ, Y3J10B

U YCTPOMCTB PATUOTEXHUYECKHUX

CHCTEM;

- MPaBWIBHOCTh noadopa
AIIEMEHTHOW  0a3bl pu
pa3paboTke MIPUHIAITAATBHBIX

CXEM D3JIEKTPOHHBIX YCTPOMCTB C
Y4ETOM TpeOOBaHMIA
TEXHUYECKOTO 3a/1aHus;

— MPaBUIBHOCThH BBIIOJIHEHHUS

HCCJIOKHBIC PpPacd€TOB OCHOBHBIX

TEXHUYECKUX IoKasaresen
MPOCTEUIIINX MPOEKTUPYEMBIX
AIEKTPOHHBIX npuOoOpoB u
YCTPOMCTB;

- TMPaBUIBLHOCTH aHAIN3

paboThl pa3pabaThIBAEMOIl CXEMBbI

AIEKTPUYECKON NPUHLUIUAIBHON

paboT, OlleHKa
peIICHUS
CUTYaIIMOHHBIX
3a7a4, OIICHKA
mporiecca |
pE3yNIbTaTOB
BBITIOJTHEHHUS
pabor

BHU 0B

Ha TIPAKTHUKE.
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AIIEKTPOHHBIX npubopoB "
YCTPOUCTB B IporpaMme
CXEMOTEXHUYECKOTO
MOJEIUPOBAHUS;

- NPaBUIBHOCTH YTEHUS
IPUHIUIINATBHBIX CXEeM

DIEKTPOHHBIX YCTPOMCTB;

— IPaBHIBHOCTb IIPOBEICHHUS
KOHCTPYKTHUBHOTO aHaiamu3a
3JIEMEHTHOM 0a3bl;

— IPaBWIBHOCTb ITOHUMAHHUS
OCHOB CXEMOTEXHUKH;

— BEPHOCTh IPEACTABICHUU O

COBPEMEHHOW JJIEMEHTHOU Oa3e

AIEKTPOHHBIX YCTPOICTB;

OK 09. Hcnomp3oBath
uH(GOPMAIIMOHHbIE
TEXHOJIOTUH B
npodheCcCUOHAIBHOM

ACATCIBHOCTH.

- TMPUMCHATH CpencTBa
UH(POPMaILIMOHHBIX
TEXHOJOTMM JUIsl pelleHus
npodeCCUOHANIBHBIX 33]1a4;

— HCIOJIb30BaTh COBPEMEHHOE
pOrpaMMHOE 0OeCrieueHHe

- COBPEMEHHBIE CpEACTBa U
YCTPOMCTBA
uH(popMaTH3aLnY;

- TIOPAJOK WX MPUMEHEHUS U
porpaMmMHOe oOecTieueHue

B npodeccuoHabHON

ACATCIBbHOCTH,

TectupoBanue,
AKCIIEPTHOE
HaOII0ICHNE
BBITOJIHEHUS
MPaKTHIECKUX
paboT, OlleHKa
pelieHus
CUTYaIlMOHHBIX
3aJ1a4, OIICHKA
npoiiecca "
pe3yJIbTaToB
BBITIOJIHEHUS
BUJIOB  paboOT

Ha MPAKTHUKE.

21





