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1. MACIHIOPT IMIPOT'PAMMBI ITIPO®ECCUOHAJIBHOT'O MOAYJIAIIPOEKTUPOBAHUE
[IH®POBBIX YCTPOMCTB

1.1. O6sacTh NpuMeHEeHHS IPOrPaAMMBI

I[TporpamMma mpodecCHOHATBEHOTO MOIYJIS SBIISIETCS YaCThIO OCHOBHOH IpodecCHOHANBEHOM 00pa-
30BaTeIbHON IPOrpPaMMBI TIOATOTOBKH CIIEIHATHCTOB CpeHero 3BeHa B cooTBeTcTBUM ¢ ®I'OC 1o crme-
nuansHocTH 09.02.01 KOMIBIOTEPHBIE CUCTEMBI M KOMIUIEKCHIB YaCTH OCBOCHHMS OCHOBHOI'O BHJA IIPO-
deccuonansroi nesrenprocTH(BII/T) 1 cooTBeTCTBYIOMUX NpodeccuonanbHbX KoMmmneTeHuui(I1K):

[IK 1.1. BemonHATs TpeOOBAaHMS TEXHMYECKOrO 3aJaHHS Ha IPOEKTHPOBaHHE UU(PPOBBIX
YCTPOMCTB.

[IK 1.2. PaspaGarsiBath cxeMbl HH(POBBIX YCTPOHCTB Ha OCHOBE MHTETPAIBHBIX CXEM PasHOU
CTETICH! UHTETPaIiH.

IIK 1.3. Ucmons3oBaTh CpeicTBA M METOABl aBTOMATU3MPOBAHHOIO IPOEKTHPOBAHHUS IIPH
pa3paboTke NUPPOBBIX YCTPOKUCTB.

IIK 1.4. IlpoBomuTh H3MEpEHHS INapaMeTPOB IPOEKTUPYEMBIX YCTPOWCTB H OIPENEINATh
MOKa3aTeNny HaJJe)KHOCTH.

1K 1.5. BemoaHaTh TpeOOBaHUS HOPMATUBHO-TEXHUIECKOM JOKYMEHTAIHH.

I[IporpaMma mpo(heCCHOHATBHOTO MOMIYJIS MOXET OBITh HCIIOJIH30BaHAB JOMOJHUTEIBHOM IIPO-
deccroHaTBHOM 00pa30BaHuy M NPO(ECCHOHATBHON IIOATOTOBKE PAOOTHHKOB B 00JNACTH KOMIIBIOTED-
HBIX CHCTEM H KOMIUIEKCOB IIPH HAJIHWYMM CcpeqHero (TonHoro) obmero obpazosanus. OnbiT paboTh He
Tpebyercs.

1.2. Ilesin 1 3232494 MOAYJISI — TPeOOBAaHHUSA K Pe3yJIbTaTAM OCBOCHHS MOIXYJIst

C LEeNBI0 OBIAfEHUS YKa3aHHBIM BHIOM NPOGECCHOHANBHOMN NEATENRHOCTH U COOTBETCTBYIOIIH-
MH TIPOeCCHOHAIBHBIMA KOMIIETSHIMSAME OOYy4aroIHiCs B X0J€ OCBOEHHS MPO(ECCHOHATBHOTO MOAY-
JIsL NOJDKEH:

HMeTh MPAKTHYECKHI ONbIT:

- IpUMEHEHHs WMHTETPAIBHBIX CXEM pPA3HOM CTENEHH MHTETPallid IIPH  pa3paboTke
mu(pPOBHIX YCTPOUCTB U MPOBEPKH HX HA pabOTOCIIOCOOHOCTS;

- IPOEKTHPOBAHHUS [E(POBBIX YCTPOHCTB HA OCHOBE NAKETOB MIPUKIIAHBIX IIPOTPaMM;

- OLIEHKH KAueCcTBa W HaJCKHOCTHU IU(POBBIX YCTPOKCTB;

- IPHMEHEHHS] HOPMAaTUBHO-TEXHUYECKOH OKYMEHTAIIHH;

yMeTh:

- BBIIIOJIHATH aHAIM3 U CHHTE3 KOMOMHAIIMOHHBIX CXEM;

— TIPOBOHTH HCCIEN0BaHUs paGOTHl HU(POBBIX YCTPOUCTB M MPOBEPKY MX Ha pabOTOCHO-
COOHOCTB;

- paszpabaTeIBaTh CXeMBI IU(POBBIX YCTPOUCTB HAa OCHOBE MHTErPAJIBHBIX CXEM Pa3HOHU CTe-
NIEHHU UHTETPaIiH;

- BHIIOJIHSTh TpPeOOBAHMSA TEXHMYECKOrO 3aJaHHsi Ha MPOEKTHPOBAHUE LHU(PPOBBIX
YCTPOMCTB:

- IPOEKTUPOBATH TOMOJIOTHIO IIE€YATHBIX IUIAT, KOHCTPYKTHBHO-TEXHOJIOTHIECKHES MOIYIH
IIEPBOTO YPOBHS C IPHMEHEHUEM IIAKETOB IPUKIIJHBIX IPOTPaMM;

- paspabarhiBaTh KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTAIUH C UCIOIb30BAHMEM CHCTEMBI
ABTOMAaTH3UPOBAHHOTO IIPOEKTHPOBAHMS,

- OIIpeNeNATh [OKa3aTeny HaJe)KHOCTH M [aBaTh OIEHKY KayecTBa CPEICTB BBIMHCIIUTENb-
Hoii Texuuku (naee - CBT);

- BBIIOJIHATE TPeOOBaHHS HOPMAaTHBHO-TEXHUYECKON TOKYMEHTAIINY;

3HATH:

- apu(MeTHYECKHE ¥ JIOTHIECKHE OCHOBEI IU(POBOH TEXHHUKH;

- npasuia 0hOPMIICHHUS CXeM HH(PPOBEIX YCTPOHCTB;

- MPUHLIKIIEI [IOCTPOESHUS ITU(MPOBEIX yCTPOUCTE;

- OCHOBEI MHKPOIIPOIIECCOPHOM TEXHUKH;

- OCHOBHBIE 3a[Ja4ll U 3Tallbl IPOEKTHPOBAHUS IU(PPOBBIX YCTPOICTB;

- KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO, HCIIOJIB3YEMYIO IIPH IIPOCKTUPOBAHHUH;

- yCIIOBHS SKCIUTyaTauy HHGPOBEIX YCTPOHCTB, 0OecTeyeHre X MOMEXOYCTOMYMBOCTH H
TEIUIOBBIX PEXXUMOB, 3allIUTH OT MEXaHUIECKUX BO3IEHCTBUH U arpecCHBHON CPENIBL;
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= 0COOEHHOCTH NPHUMCHCHHSA CHCTEM aBTOMAaTU3HUPOBAHHOI'O IIPOCKTHUPOBAHHUSA, IIAKETHI

NPUKIAIHBIX IPOrpaMM;

oyJIsi:

- METO/BI OLIEHKH Ka4YeCcTBa M HAJIEKHOCTH ITU(POBBIX YCTPOHCTB;

- OCHOBBI TEXHOJIOTHYECKHX IporieccoB mpousBoacTsa CBT;

- periaMeHTHI, IIPOLEIyPbl, TEXHUIECKHE YCIOBHs U HOPMATHBEL

1.3. PexomenayeMoe KOJIMYECTBO YaCOB HA 0CBOEHHE IPOrpaMMbl NPo¢ecCHOHAILHOI0 MO-

MaKCHMaJIbHOM y4eOHOM Harpy3ku obydaromerocs — 804 yaca,B TOM 4HuCIIE:
00s3aTeNBHOM ayIUTOPHOM yueOHO# Harpy3Kku oOydaromerocs —536 4acos;
CaMOCTOSTEIBHON paboTH! o0ydaromerocs — 268 Jaca;

71a00paTOPHBIX U MPaKTHUECKUX 3aHATHH —160 9acos;

KypcoBbIX paboT —30 4acos;

y4ueOHO# mpakTuku —144 gaca.

IIPOU3BOJICTBEHHOM MpakTHKU — 1809acoB.



2. PE3YJIBTATBI OCBOEHUS TPO®ECCHUOHAJIBHOI'O MOAYJIA

Pe3ynbTaToM OCBOEHHS MPOTPaMMBI PO(ECCHOHAIBHOTO MO SBIAETCS OBIaicHHe 00y4a-
IOIMMHECS BHIOM IPO(QECCHOHAIBHON aesTensHocTH I[IpoekTrpoBaHne MU(POBBIX YCTPOHCTB, B TOM
yucie npodeccronansabME (1K) 1 o6mumMu (OK) KoMIeTeHIUIMHU:

Kog HaumeHoBaHHe pe3yJbTaTa 00y4eHHs
K 1.1 BEINOIHATE TPEGOBAHKS TEXHIYECKOTO 3alaHus Ha IIPOSKTHPOBAHHE MU(PPOBBIX
' YCTPOUCTB
K 1.2 PazpabarsiBaTh cxeMbl HH(PPOBEIX YCTPOUCTB HA OCHOBE HHTErPAIBHBIX CXEM Pa3HOM
| CTETICHU UHTErPaLuU
K 1.3 Hcmons30BaTh CpeCTBA M METOIbI aBTOMAaTH3MPOBAHHOIO IPOEKTHPOBAHUS [IPU
' pa3paboTKe IUPPOBBIX yCTPOUCTB
[IK 1.4 [TpoBOAUTE U3MEPEHHS TAPAMETPOB IIPOEKTHPYEMBIX YCTPOUCTB M ONPEICTIATH
’ TOKa3aTeNy HaJe)KHOCTH
I[IK 1.5 BeimonssTs TpeOoBaHUS HOPMAaTUBHO-TEXHUIECKOM TOKYMEHTAIIUMU
OK 1 [ToHMMAaTh CYIHOCTh M COIUAIBHYIO 3HAYUMOCTh CBOeH Oymymeil mpodeccuy,
IPOSIBIIATE K HEH yCTOMYMBEIA HHTEPEC
OK 2 OpraHU30BEIBaTH COGCTBEHHYO ACATEIBHOCTD, BEIOUPATh TUIIOBBIE METO/IBL U CIIOCOOEI
BBIIOJTHEHHS TPOECCHOHATIBHBIX 33134, OEHUBATh UX 3Q(YEKTUBHOCTD M KaIECTBO
OK 3 [IpuHMMATH PEIICHNS B CTAHJAPTHBIX M HECTAHIAPTHBIX CHTYallHsIX ¥ HECTH 33 HUX
OTBETCTBEHHOCTb
OCyIIECTBIIATH MOMCK ¥ HCIIONIb30BaHKE HHYOPMANUK, HEOOXOMMMOM UL
OK 4 3¢ (eKTUBHOTO BHIONHEHAS IPODECCHOHANBHEIX 3a1a4, TPOGECCHOHAIBHOTO U
JTUYHOCTHOT'O Pa3BUTHUSA
OK 5 Hcnons30BaTh HHPOPMATHOHHO-KOMMYHUKAIIHOHHEIE TEXHOJIOTHA B
npodeccuoHaNBHOMN NEeATENPHOCTH
OK 6 PaGoTaTh B KOJUIEKTHBE U KOMaH e, 3)(HeKTHBHO 00MaThCs ¢ KOJUIETaMH,
PYKOBOJICTBOM, TIOTPEOHTEAMHI
OK 7 Bpath Ha ce6s OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaH/bI (OMIMHEHHbIX),
pe3yJIbTAT BHINOJIHEHHS 3aJaHUiI
OK 8 CaMOCTOSTENTBHO OIPENEATE 3a1a4 IPO(HECCHOHAIBHOIO U IMYHOCTHOTO Pa3BUTHS,
3aHEMATHCS CaMOOOPa30BAHIEM, OCO3HAHHO [LUTAHUPOBATH IIOBHIIIEHHE KBATMpUKAINY
OK 9 OpHEHTHPOBATECA B YCIOBHSX YaCTON CMEHBI TEXHOJIOTHE B PO(ecCHOHANBHOH 1es-

TCJIBHOCTH




3. CTPYKTYPA U COJAEPXKAHUE MMPOPECCHUOHAJIBHOI'O MOJAYJISL

3.1. TemaTH4ecKHii IJ1aH NpodeccHoHaIbLHOr0 MOy Jist

O0bemM BpeMeHH, OTBEICHHbIH HA 0CBOECHHE

IIpakTuka
MEKIHCHHMILIHHAPHOr0 Kypca (KypcoB)
IIpousBoacTBeHHas
CamocroareabHasn | YuedHas,
Oo0si3aTeIbHAS Ay AUTOPHAS (o mpoguiio cne-
Koawp1 npo- pabora 4acoB
y4eOHasi HArpy3Ka 00y4aromerocst HHAJIHLHOCTH),
¢peccuo- HaumenoBanusi pa3aejos | Bcero odyuaromerocs ac
HAJbHBIX npogeccHOHAIBLHOr0 MOXY- | 4acoB st
KOMIIeTeH- Js B 1.1 B T.4., B T.4.,
e JabopaTopHble
117171 Bcero, . KypcoBasi | Beero, | KypcoBasi
HACOB | ecKHe pabora | uacoB | pabora
paaﬂﬂnm (mpoexkr), (mpoekr),
’ 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
K 1.2 Paznen 1. OcuoBbI nU(ppOBOH 306 204 70 i 102 ) 7 i
IIK 1.3 CXEMOTEXHUKH
gﬁ }:15 Paspen 2. IlpoextupoBanue u
TIK 1' 4 pa3paboTka IU(PPOBBIX 498 332 920 30 166 30 72 -
TIK l. 5 YCTpPOMCTB
K 1.1
K 1.2 YyeOHasi IpaKTHKa 144
K 1.3
K 1.1
K 1.2 IIpon3BoACTBEHHAs IIPAKTHKA
K 1.3 (10 mpoduIIO CrIenUaIbHO- 180 180
K 1.4 CTH), 4aCOB
IIK 1.5
Bcero 1128 536 160 30 268 30 144 180




3.2. Coaepsxanue o0y4uenus npodeccuonanbuoro moayis(IIM)

HaumeHoBaHHE pa3/iesioB Npo-

¢deccnonaapHoro moay.as (IIM), Conep:xanue y4e0HOro MaTepuaJa, jabopaTopHble U NPAKTHYECKHE 3aHATHS, CAMOCTOSI- O6bem YpoBennb
MEKIHCIHIIMHAPHBIX KyPCOB TeJbHAsi padoTa 00y4aroImMXCH 4acoB OCBOECHHSI
(MIK) u Tem
1 2 3 4
IIM 01. IIpoexTupoBanue nud- 536
POBBIX YCTPOMCTB
Pazgea 1. OcHoBbl nu(ppOBOH 204
CXeMOTEeXHHKH
MJIK 01.01.IludpoBas cxemo- 204
TEXHHKA

Tema 1.1.CxeMoTexHuKa HUDPO-
BBIX YCTPOMCTB

ConepxxaHue

Jloruueckue ocHOBbI H(POBOH cxeMoTeXHUKH. OCHOBHBIE IOHATHS AITeOpbI JIOTH-
ku. Ilepexmouarensusie GpyHkuun. ToxIecTBa U 3aKOHBI AIreOpbI JIOTHKH. JIN3BIOHK-
1 THBHbIE U KOHBIOHKTUBHBIE HOpMaIbHBIE GOpMBI pecTaBnenus Gpynaxuui. MuHumu-
3amus Jornueckux QyHKumit. Metos ucnbItaHui. AHATN3 U CUHTE3 KOMOMHAIIMOHHBIX
cxeM. Cxembl 1H(poBbIX yeTpoHcTB. basuc. 'onku

Jloruyeckue 31eMeHTHI HUPPOBBIX ycTpoiicTB.p-nnepexo. Ilonesoii 1 GunosspHbe
2 tpansuctopsl. KMOII-tpan3suctopsl. Tpansucrops! llotku. TpaH3uctopHo-
TpaH3UCTOpHAst JIOTHKa. ba30Bble TOTMYECKHUE IIEMEHTHI HA TPAaH3UCTOPAX.

SI3pix omucanns cxem VHDL. Xox Beimonsenus npoekra. CTpyKTypa nporpaMMBel.
3 Tums! ¥ KOHCTaHTHL. OYHKIUK U poueypbl. BHOIHOTEKH U MaKeThl. DJIEMEHTHI IPOCK-
trupoBaHus. CUHTE3.

@OyHKIHOHATbHbIE Y3JIbl KOMOHMHALHOHHOTO THNA. Jlemu@paTopsl, mudparopsL,
4 1uQpoBBIE KOMIIAPATOPEL, TPeoOpa3oBaTeIn KOA0B. MyIbTHIICKCOPBI, IEMYIbTUILICK-
copbl. CYMMaTOpBI.

(DyHKl.lPIOHaJILHble Yy3JIbI IIOCJIE€10BATEJIBbHOI'0 THIIA.

5

Tpurrepsl. Peructppl. CueTynky.

CxemorexHuka nudposbix yerpoiicrs Ha ocHoBe BUC, CBUC.Opranuzanus
6 ycTpoiicTs ynpasienus. CXeMOTeXHHKa 3aloOMUHaomux ycrpoiicts. Llugpo-

AHAJIOTOBBIE U aHAJIOrOBO-IU(POBEIe TpeodpasoBartend. IIporpaMmMupyembie toruye-
CKHE MATPHIIBI U TPOrPaMMHPYEMBIE JIOTHYECKUE HHTCTPAIbHBIC MUKPOCXCMBI.
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IlpakTHyeckne 3aHATHA

1

Onucanve QyHKIMOHAIBHBIX y3JI0B KOMOMHAIIMOHHOrO TUNa Ha si3pike VHDL

OnvcanvepyHKIMOHAIBHBIXY3IOBIOCIIEIoBaTeIbHOroTHIIaHa s13bike VHDL

Omnucanre cymmaropoB Ha sizeike VHDL

MoenipoBanye JHHAMHIECKHX CHCTEM

MoznenupoBaH#e JJOTHIECKUX (YHKIHH

MozenupoBanue mudpaTopoB U JemudpaTopon

MOHCJ’II/IpOBaHI/IC MYJIBTHUILICKCOPOB U JEMYJIBTHUILIIEKCOPOB

MopenupoBaHue (G POBBIX TPHITEPOB

MoaenupoBaHue pErHCTPOB

MOIICHHpOBaHHG CYCTYHUKOB

— = OR QNN | |W N

0
1

MopenupoBanue paGoThl apudpMETHKO-IOrHUecKoro ycrpoiictsa (AJIY) npu BeiIoIHE-
HHH OIepaIyii CYMMHPOBaHMS M YMHOKEHHUS

12

Mogenuposanue paboTsl MEHKpoInporieccopa (MII) npu BEIIOIHEHUH Onepaliid yMHO-
YKEHUS JBOMYHBIX YHCEI

26

Tema 1.2. KomnprorepHoE MOJi€E-
JIMPOBAHME U aHAJIM3 CXEM JJICK-
TPOHHBIX YCTPOMCTB

Conep:xanue

1

Mopeauposanue. Monens. Monenuposanue. IIponiecc Mopenmuposanus. UHCTpyMeHT
mozenuposanus. Texaonorus MojienupoBanus. Cpena MOJCTUPOBAHHUSL.

2

KomnbloTepHoe Moaesuposanue. [Toctpoenue Mozienelt. Meroapl uccnenosanus. Me-
TOIWKA MPOBENEHHS UCCIEN0BaHus. MoIeMMpoBaHHE aHANIOTOBBIX U IU(POBBIX CXEM.
TexHuueckue napameTps 3neMeHToB. [logbop 311eMEHTOB IIPH MOJIETTHPOBAHHH.

Cucrema kommnbiorepHoro wmonenupoanus TINA-TI. Hacrpoiika mnporpamMmbl
TINA-TI.Penaxtop cxem. Cosanue cxeM. AKTUBHBIE U TACCUBHBIE KOMIIOHEHTHL. AHa-
mu3 cxeM. OToOpaxenue TabIUIbI HAIPSHKEHUH U TOKOB. JIOMOJHUTEIBHBIC BO3MOXKHO-
CTH aHAJIM30B. BHpTyanbHbIH H3MEPUTEIbHBIA HHCTPYMEHT

19

HpaKTl/l‘IECKl/le 3aHATHSA

PenaktupoBanue RLC NpUHIMIHAIBHBIX CXEM

Anamus RLC neneit

COBI{aHI/Ie U aHaJIU3 LU C ONICPAllMOHHBIM YCHIIUTCIICM

Pacuer DC nepenato4Hod XapaKTepUCTHKH

AHanu3 cxeMm ¢ HMMITYJIbCHBIM HCTOYHUKOM ITHTAHMA

AHau3 HaNpsDKEHUN

NN N [BR|WIN| =

CerteBoii aHau3
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8 AHanu3 nudpoBoii CXeMBbI ¢ HCIOJIB30BaHUEM IIU(POBOro JABUKKA
9 AHanu3 muppoBHIX MEKPOCXEM IpH IoMorny cumysuuu VHDL
10 I'enepanus rpaduka cursana npu nomom VHDL u Spice mopcxem
11 SMPS cxema, koHTposmpyemass MCU

12 TecTupoBaHHEe MUKPOCXeMBI B HHTEpPaKTHBHOM peskume B TINA-TI
13 TectupoBaHue MUKpOcXeM ¢ MHKpokoHTposuiepamu B TINA-TI

14 Vcnons3oBanue pepakTopa 610k-cxeM u oraguuka B TINA-TI

15 TecTHpoBaHHE MUKPOCXEMBI B PEAIbHOM BPEMEHU

16 HWcnonp3oBanue uactpyMmenTa paspaborku B TINA-TI

17 Co3sanne Makpoca U3 CXEMBI

18 Cospnanne Makpoca u3 Spice HoJCXEMbI

19 Hcnons3oBanue U pacmuperue karaaoros Mojeineit B TINA-TI

20 JloGasyieHue MozieNiel ¢ S-mapaMeTpoM

21 Co3znaHue cCOOCTBEHHBIX 3HAKOB OJIOK-CXEMBI U ITeYaTeu

22 Ucnons3osanue PARAMETER EXTRACTOR

IIpakTHKa y4eOHas
Buawbl padot:
— OpraHM3amys MEKTPOMOHTAXKHBIX paboT. IIpaBuna TexHuKH Ge30macHOCTH. OCHOBHBIE HHCTPYMEHTBL, TpeOoBaHUs K HUM. TexHH-
yeckasi JOKyMEHTalHs.
— Tlaiika. [Tpumou 1 pmockl. [loarotoBka sIeKTponasiIbHUKA K pabore. [10AroToBKa 51eMEHTOB K MakKe.
— Ilpuems! nyxenus u naiiku. KadecTBo masHbx coeuuenuit. [Tafixa mpoBozos. YcTaHoBKa U naika paJodJeMEHTOB Ha €9aTHBIX
riaTax. JIeMOHTaX 3JIEMEHTOB C II€YaTHBIX IUIaT
— CoeJlMHEHHUE ¥ OKOHIICBAHHUE TIPOBOJIOB U Kabeeii. BUIb KOHTAKTHBIX COEIMHEHUH 1 TpeOoBaHus K HUM. MaTepuabl, MHCTPYMEH-
THI ¥ TIPUCTIOCOOTIEHHS, IPEMEHSIEMBIE IIPH COSTMHEHUH M OKOHIIEBAHUU MPOBOAOB. OKOHIIEBaHHE POBOJIOB. CniocoObl mpoKIaaKu
IIPOBOJIOB U Kalelei
— BrmonHeH#e paboT co cxeMaMu. Pe3ucTOpEL, TPaH3HCTOPBI, KOHIEHCATOPBI, AM0ABL PaboTa ¢ palHOKOMIIOHEHTAMH. Pa6ota ¢ Muk-
pOCXeMOi
— VI3MepuTeNbHAs aNaparypa ¥ METO/IBI JEKTPUIECKUX u3Meperuii. [[poBe/ieHne H3MEPEHHH JJIEKTPOHHBIX KOMIIOHEHTOB € IIOMO-
IO MYJIFTUMETpA

72

CamocTosiTeIbHas pa6ora npu u3ydennn pasaena 1 IIM 01

1) Paspa6oTaTh KOMOMHAIMOHHYIO JIOTHYECKYIO CXEMY, PEATH3YIOLIYIO 3a{aHHYIO TA0THIHYIO (GYHKIHMIO Ha 33JaHHBIX MHKPOCXe-
Max. CMozenupoBaTh €€ padoTy B KOMIIBIOTEPHOH [IpOrpaMme

2) Pa3pa6oTaTs UPPOBYIO CXeMy YCTPOHACTBA, HCTIOJIB3Ysl B Ka4eCTBE OCHOBHBIX JIEMEHTOB 33/IaHHBIE MUKPOCXCMBL. ITocTpouth
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cxeMy B cucTeMe Kommbroteproro mozenuposanus TINA-TI. Ilposectu ananus cxembl. I10ny4nTs BPEMEHHEIC JUAar paMMbl H3MEHE-
HHS COCTOSIHUS BHIXOJIOB I (pOBOro yCTPOKWCTBANIPH 33JaHHBIX CHTHAJIaX Ha BXOJaX.

Pasnen 2. IlpoexTupoBanue u

pa3padoTka nuppoBbIX 332
YCTPOiiCTB
MJK 01.02. IIpoexTupoBanue 332

G poBLIX YCTPOICTB

Tema 2.1. CucreMa aBTOMATH3HU-
POBAHHOT'O IPOEKTHPOBAHHS

Conepxxanue

OcHOBHBI€ 33/1a4H H 3Talbl NPoeKTHPOBaHN. JXU3HEHHBIH MK TEXHUIECKON CH-
CTEMBI M €r0 CTPYKTYpa. 3a/1auu, peracMble Ha CTaUsIX BHELIHErO U BHYTPEHHETO IPo-
extuposanus. [Toustust HUP, OKP, 1 HUOKP. Drtanbl BHyTpEHHETO MPOSKTHPOBAHUSL.
1 Tpe6oBanus peabsBIseMble K TeXHHYECKUM cpenctBam OBT. Kareropuu KOHCTpYK-
it DBM 11 pasiuuHbIX YCIOBUH KCITyaTanuy. KOHIEIMs 1 METOJ0JIOT sl KOM-
IIHIOTEPHOTO COMPOBOXIEHHS [POLIECCOB JKU3HEHHOTO IuKia u3nenuid CALS-
TEXHOJIOTUHU

KoHcTpyKTOpCKAasi, TEXHOJIOrHYecKas H HOPMATHBHO-TEXHUIECKasI JOKYMEHTaLH .
OcoGeHHOCTH BBITOTHEHH KOHCTPYKTOPCKO# gokyMmeHTanuu Ha uizgenus OBT. Exunas
cucreMa koHcTpykTopckoii mokymentanuu (ECK]D). Enunas cucreMa TEXHOJIOTHYECKOM
2 noxymenTanuu (ECT]T). Equnas cucrema nporpammuoit noxymentanuu (ECII). Pac-
npenenenne ECKJ[ u ECT/] no knaccudukanuoHHbM rpynnam. HoMeHKIaTypa KOH-
CTPYKTOPCKHUX JOKYMEHTOB. BHJIbI KOHCTPYKTOPCKOM ¥ TEXHOJOTHYECKOH JOKYMEHTa-
ITUH.

IloaroroBKa TexXHoJoruueckoii jokymentamuu. Vcnons3osaaue CAD/CAM cucre-
MBI JJIs1 aBTOMATHU3MPOBAHHOTO 0(OPMIICHHS TEXHOJIOTHYECKOH JokymenTanuu. Tpebo-
BaHUS K TEKCTOBBIM JOKyMeHTaM. TexHudeckue yciaoBus. CxeMHas JOKYMEHTAIHUS.
ITpasuna Bemonnenus yeprexei [MI1.OkcruryaraninoHHas 1 peMOHTHAS. JOKYMEHTAIMS

ABTOMATH3AIMS MPOEKTHPOBAHUS H TEXHOJIOIMYECKOM MOAr0TOBKH MPOU3BOACTBA
CBT. Crpykrypa CAIIP. Buns! o6ecniedenus. KOMIIIEKCH TEXHHYECKHUX CPEJICTB
CAIIP. Yposuu CAIIP. CAIIP pajuosaekTpoHHO#M anmaparypsl. Kinaccuduxars
CAD/CAM-cucrem. 0630p COBPEMEHHBIX OTEUECTBEHHBIX H 3apy0OexHbIX cucteM. Cu-
CTEMBI IIPOEKTHPOBAHHUS IEKTPHIECKHX cXeM. I1akeThl IpUKIaHbIX IPOrpaMM IS
IPOEKTHPOBAHHS CTPYKTYPHBIX, H(POBBIX, AHATOTOBBIX M CMEIIAHHBIX cXxeM. CUCTeMBI
IPOEKTHPOBAHKSI TeYaTHBIX IUIAT. CHCTEMBI CKBO3HOTO IPOSKTHPOBAHUS PaIO3JICK-
TPOHHOI anmaparypbl. KoMIbIOTEpHBIE YepTEKHO-TPaQUIECKHE CHCTEMBI VIS paspa-
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GOTKH KOHCTPYKTOPCKO#M JJOKYMEHTAIIMH aNlllapaTHO-NPOrPaAMMHBIX CHCTEM

CucreMa NPOEKTHPOBAHNSA NMEYATHBIX IUIAT.
CtpykTypa 1 Bo3MoxHoCTH cucteM. Hactpoiika cxeMHOro peakropa. Benenue 6u0-

muotek. HacTpoiika peakropa ne4aTHbIX miaT. PaboTa ¢ peakTopoM ne4aTHbIX IUIaT.

IIpaBuia pacmoioKeH!s: KOMIIOHEHTOB Ha II€YaTHOH Iiate. TpacCupoBKa IeYaTHBIX
miar. I[IpaBuia TpaccupoBku. PaboTa co cnosmu.

HpaKTl/I'-ICCKl/le 3aAHATHSA

1

I/I3yqune H aHAJIM3 TEXHUYECKOI'o 3aJaHus] Ha U3JCIIUEC

OdopMIIEHHE TEKCTOBBIX JIOKYMEHTOB B COOTBETCTBHH C TpeOOBAHUAMHU

Oq)OpMJ'ICHI/IC TEXHHUYECKOIO 3aaHusd Ha U3JCJINC

OdopmiieHHe TPUHIUIHATBHON 3JIEKTPUIECKON CXEMbI

OdopMmIIeHHE TIEPEYHsI DJIEMEHTOB H CleNUHKAIUH

OdopmJieHre TPaCCHPOBKHU NEYATHOM ILJIATEI

LN [ B WIN

Odopmiienre cOOPOYHOro YepTerka NeUaTHOM ILJIaThI

JlabopaTopHble 3aHATHS

1

Co3znanue nevarubeix miar. Cozpanne PCB xoMioHeHTOB

CocTaBHBIE JJOTHYECKHUE BEHTUIA B OJTHOM IAKETE U UX BHCKTpOCHa6)KeHI/IC

Co3panue ImevaTHbIX IU1aT THOKOM IIJIAaHAPOBKH

Co3smanue ABYXCIOWHOM, IBYXCTOPOHHEH, MHOTOCTIOMHOM IIE€YaTHOM IJIaThI

Co3naHue YeTHIPEXCIOMHOM MeYaTHOM ILIATEI

AN |W|IN

C03naﬂue HU30JBINUOHHBIX CJIOCB MEYaTHOU IIJIaThI

26

IpakTuka yueOHas
Buawbl pador:

— IIpoexTrpoBaHue cxeM IUPPOBBIX YCTPOUCTB
— KoMmpioTepHOE MOJETHPOBAHHUE 3JIEKTPOHHBIX YCTPOMCTB
—  Co3pganue OHOIHOTEKH ONMMCAHUMA 3JIEMEHTOB.

— Pa3paboTka cxembl yCTpO#CTBa

— TlocTpoeHue cXeMBbl ANEKTPUUECKON QYHKIIHOHAIBHOM

— TlocTpoeHue cXeMbl IEKTPHYECKOM IPHHIMIHATEHON

— OtobpaxxeHHe pe3yIbTaTOB MOJICTHPOBAHUS

— Pacuer u BBIOOp 37IEMEHTOB [UIsl TU(PPOBOr0 YCTPOUCTBA

— KoMIoHOBKa pain03JIEMEHTOB U HHTETPAIBHBIX MHKPOCXEM
— VcraHoBKa U naiika paJuo3JIEMEHTOB Ha IJIaTy

72
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— TectupoBaHHe | IPOBepKa Ha pabOTOCIIOCOOHOCTD
— Ortnazka 1EgpoBOro yCTporucTBa

Tema 2.2. KoncTpynpoBaHue
U} POBBIX YCTPOUCTB

Copep:xxanue

IIpoeKTHPOBAHHE JOrHYECKHX cXeM. VIHTerpanbHble CXeMbl. Y POBHH IPOSKTHPOBA-
Hutst TEGPOBBIX YCTPOUCTB. [IPHHIMIBI IPOEKTUPOBAHHS JIOTUIECKUX cxeM. IIpakruye-
cKast pa3paboTKa cXeM KOMOUHAIIHOHHOMN JIOTHKH, TIOCIIEI0BATENBHOCTHOrO Tima. IIpo-
eKTHPOBAHHE KOMOMHALMOHHBIX, IIOCIEOBATENLHOCTHBIX CXeM. OCOOEHHOCTH TIPOEK-
THPOBAHHSI IOCJIEIOBATEILHOCTHBIX CXCM.

TunoBbie KOHCTPYKIMH MOYJIeil TeXHHIeCKHX cpeacTs. KoHCTpyKimy Moy iei
HU3IIHX HEPApXMIECKUX yPOBHEH Ha OCHOBE TMIEYATHBIX IUIAT U TCHACHIMH HX COBEp-
mencTBoBanus. OCHOBHBIE TpeOOBaHusI, peAbsBisieMble K TO3am. XapakTepucTUKy
T3308. BapiaHTHI yCTaHOBKY KOPILYCHBIX HABECHBIX JIEMEHTOB Ha IIaThl. Kpernnenue
H TIOJICOEIMHEHHIE OECKOPIIyCHBIX 3JIEMEHTOB Ha IIaThl. OCOOEHHOCTH KPHCTAIOHOCH-
Tereit, npuMeHseMbIX B 3apy6exHbx 9BM. KoHCTpyKImH MOy Il TEXHHUECKHUX
cpeacts DBM BBICIIMX HEPApXUYECKHX YPOBHEH

KoHcTpyHpoBaHue NedaTHbIX M1aT. OOIIHe TOHATHS, KIacCH(UKalHOHHBIC IIPH3HA-
KH 1 OCHOBHBIE KOHCTPYKTHBHO-TEXHOJIOTHYECKHUE PA3HOBUAHOCTH NIEYATHBIX ILIAT.
CpaBHHTENBHBIE XaPAKTEPUCTHKH BAPHAHTOB MHOTOCTIOAHBIX IUIAT. [1apaMeTphI KOH-
CTpyKIHii 1 Tpe6OBaHMsL, IPEABSABISAEMBIE K IEYATHBIM IUIaTaM. DIEKTPHIECKUE, KOH-
CTPYKTHBHBIE, TEXHOJIOTHYECKHE, MEXAHWYECKUE U APYTrHe MapaMeTphl MEYATHBIX [U1AT

MeToabI OLeHKH KAYeCTBA M HAE)KHOCTH HU(POBBIX yCTPOHCTB

O61ue CBEIEHUS ¥ OCHOBHBIE HOHATHS HaNeXHOCTH. [Tokasarenu HagexHocTd. Pacyer
HaJIeKHOCTH. IIpoeKTrpoBaHue Ha 3aJaHHYIO HalIeXHOCTh. METO/bI IIOBBIICHHS
HAJAEKHOCTH. MeTo/b!I OIICHKH KayeCcTBa

OCHOBBI TEXHOJIOTHYECKHX NPOIECCOB POU3BOICTBA HHPPOBBIX YCTPOHCTB
OO61He TIOHATHS O TEXHOJIOTHYECKUX Ipoueccax. TexHoaornueckas JoOKyMeHTalus.
ABTOMATH3aLHs IPOU3BOJICTBEHHBIX IIpoLeccoB. VcnbiTanus U(pPOBBIX yCTPOHCTB.
KonTtpois nuppoBeIX yCTPOKCTB

93

6

PoGoTbI 1 poboToTexnuka.Buibl i Kiaccsl po60ToB. CucTeMbl yIPABICHAS POOOTAMH.

CTpyKTypa MEXaHU3MOB MaHHITYIAIHOHHBIX PoOOTOB. IIpUBOIEI MAHHITYJIATOPOB U PO-
6otoB. Koneunsie aBTomatsl. O0acTi IPpUMEHEHHs pOOOTOB.

HpaKTl/l‘ICCKPle JAaHATHH

1

Pacuer THIIOpa3Mepa Ne4yaTHOM MJIaThl

2

PacueT 4acTOThl COOCTBEHHBIX K0JIeOAHHH PaBHOMEPHO HArpy>KCHHOH IJIACTHHBI

26
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Pacuer ymciia ¢ja0€eB U TOJIIIUHBI MHOTOCIIOMHOM TIEYaTHOH IIJIATHI

Pacuer JuaMeTpa MOHTaKHbBIX OTBepCTI/Iﬁ

Pacuet paccTosiHHS OT Kpasi IO 9JIEMEHTOB IIEYaTHOrO PUCYHKa

Pacuer IMAPHHBI IICYATHBIX TPOBOAHHUKOB

Pacuer auaMeTpa KOHTAKTHBIX IIOINAaO0K

Pacuer PaCCTOSAHUS MEXIY 3JICMCHTAMH NPOBOJAIIECTO pUCYHKA

Pacuer 3JIEMEHTOB ITPOBOJISIIET0 PUCYHKA PENbeHBIX IJIAT

Pacuet 3jieMEHTOB IPOBOJSIICTO PUCYHKA MHOI'OYPOBHEBLIX II€YaTHBIX I1JIaT

PacueT 5IeKTpHYECKHX [IapaMETPOB FHOKHX HEYaTHBIX Kabese

Dlz|av|e(|an|vns|w

TemnoBoi pacyeT THOKUX IEYaTHBIX Kabeen

15

PacueTr HAIEKHOCTH II€YaTHOM MIIaThl

JlaGopaTopHble 3aHATHS

1

CoznaHne H peIaKTUPOBaHUE CHMBOJIOB KOMIIOHCHTOB

Co3nanue cBoeil OHOIHOTEKH KOMIIOHEHTOB

BBoJ] cXe€MBI NPUHIUITAAIGHOH JICKTPHYIECKON

Co3znmanue IeYaTHOM IIaThl

DN |WI|N

Pacrosio)xeHre KOMIIOHEHTOB Ha IeYaTHOM IuIaTe

6

TpaccupoBka NeyaTHOM IJIATHI

24

Tema 2.3. IIpoekTupoBanue Hud-
POBBIX YCTPOHCTB

Coaep:xanue

1

| Metox nporotunos. Ieuarssie miatel. Konctpyuposanue npu6opos

IIpakTHYecKHe 3aHATHS

1

MOHCJIPIpOBaHI/Ie CXEMBI 110 UTHANBUAYAJIbHOMY 3a/IaHHIO

Cosnmanue IIpHHLIPIHH&J'IBHOfI CXEMBbI 10 HHANBHUIYAJIbHOMY 3aJaHHIO

COBIIaHI/Ie epeyHs DJICMEHTOB CXCMBI 110 HHIUBUAYAJIBHOMY 3aJaHHIO

Pa3sMemeHue 1 KOMIIOHOBKA 3JIEMCHTOB Ha IIeYaTHOM IIaTe

Co3aHue OJHOCTOPOHHEH MeYaTHOM MJIaThl 110 HHAMBUIYaTbHOMY 3a1aHUIO

AN || [W|N

Cosnmanue TpaCCUPOBKH IeYaTHOH IUIATHI 110 UHAUBUIYAJIbHOMY 3aJaHUIO

7

Co3znaHue cO0pPOYHOTrO YepTexKa euaTHOM IIaThl 110 HHAWBHAYAIEHOMY 33/IaHHUIO

14

KypcoBoii npoexkT

1

CTpyKTypHas cXeMa KOHCTPYKTOPCKO-TEXHOJIOTHY€ecKOro npoexruposanus HI1

I/ISY‘ICHI/IC M aHAJIU3 TEXHUYECKOI'o 3aJaHus Ha U3ACIHC

BEI6Op THIIA KOHCTPYKIUHU 6JI0Ka, KOMIIOHOBOYHOM CTPYKTYPBI si9eek A

2
3
4

Br160p THIIa KOHCTPYKIIMH, Kiacca TogHocTH 11

30
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BrIGOp MeTO/a M3rOTOBJIEHHS, MaTepuasa ocHoBanus 1111

Pa3pa6oTka KOMIIOHOBOYHBIX 9CKHM30B sI9eHKH M BEIOOpP TabapuTHBIX pasMepos 111

Omnpenenenue TomuuHbl U uucia cioes 11

Pacuer anemenTOB mpoBosiero pucyska II1

Pacuer Ha neiicTBue BUOpanyy U ynapa

PacueT TermioBoro peXUMa

PacueT HafeXKHOCTH (PYHKIIMOHATIBHBIX ycTpoiicTs Ha 111

ITpoBepounsie pacuerts! 1111

BemosHenne c00poYHOro vyeprexa sueiiky. Bomonnenue yeprexa 1111

IToaroroBka paspaboranHoro npoekra III1 K mpou3BOACTBY

15

KOHCTpYKTOpCKO-TCXHOJ’IOFI/I‘ICCKaﬂ JOKYMCHTaIUA

IIpou3BoACTBEHHAS PAKTHKA (110 NPOQHIII0 CHIENHATLHOCTH)

COCTaBJIEHHE CTPYKTYPhI [HU(PPOBBIX YCTPOUCTB, BXOASAIINX B COCTaB KOMIIBIOTEPHBIX CHCTEM U KOMILICKCOB
COCTaBJICHHE MEPEYHSI JJIEMEHTOB C YKa3aHHEM OCHOBHBIX ITapaMETPOB M XapaKTEPUCTUK

MOHTAK, 3aMEHa y3JIOB IU(PPOBBIX yCTPOHCTB

OLIEHKHM KAYeCTBa M HAIE)KHOCTH LU(POBBIX YCTPOHCTB

y4acTHe B IPOEKTUPOBAHUH U(PPOBBIX YCTPOUCTB

BBIIIOJIHEHHE IPOEKTHBIX MPOLERYP KOHCTPYKTOPCKO-TEXHOJIOTHIECKOT0 IPOSKTUPOBAHUS

paboTa ¢ TIaKeTaMU IPUKJIAHBIX IPOIPaMM I10 AaBTOMATH3HPOBAHHOMY MPOEKTHPOBAHMIO LH(PPOBEIX yCTPOHCTB
BeJleHHE B 0pOpMIIEHUE TEXHHYECKOH JOKYMEHTAIUH

180

CamocTonTeabHas pabora npu u3y4enun pasaena 2 IIM 01

1) Cocrapienue 1 0popMICHHE TEXHUIECKOTO 3a/IaHUs HA KOMIBIOTEPHYIO IIPOrpaMmy
2) M3roToBNEHHUE NIEYATHOM IUIATHI 10 HHAMBHAYATbHOMY 3a1aHuio MeTozoM JIVT

3) UsroroBjieHre MpOCTOro podoTa U pa3paboTKa JOKYMECHTAIMH K HEMY

166

Bcero

1127

JIns XapaKTepHCTHKM YPOBHSI OCBOEHHUs y4eOHOTO MaTepHaa HCTIONb3YHOTCS ClIe/ly OLIie 0003HAYSHHA:

1 — 03HAKOMMUTEIbHEIH (Y3HABAHKE paHee U3y4eHHBIX 0ObEKTOB, CBOKCTB);

2 — penpoyKTHBHBIH (BBIOJIHEHHE AEATENbHOCTH 110 06pa3ily, HHCTPYKIMH WK TIOA PyKOBOACTBOM);

3 — mpoayKTHBHBI (TUITAHUPOBaHHE U CAMOCTOSATEILHOE BBINIOJIHEHHE JEATENbHOCTH, PEIIEHNE npoOIeMHBIX 3a/1a4).

15




4. YCJIOBUS PEAJIM3ALTUU ITPOT'PAMMBI IPO®ECCHOHAJIBHOI'O MOAYJISA

4.1. TpeGoBaHHS K MHHAMAJILHOMY MaTepHAILHO-TEXHHYECKOMY 00ecnedeHuIo

Peanu3anus nporpaMmel IpoeCCHOHAIBHOTO MOy IS TpeOyeT Haludue

a) maboparopuu HUGPOBOH CXEMOTEXHHUKH.

Ocwuammennocts Jtaboparopuu: [IK — 15, mpoextop, sxpaH, MapKepHasi TOCKa,

Office  Professional Plus 2010, cuer-paktypa Ne Tr036229 ot 03.08.2012;
Axtnpenocrasienusmnpas Ne Tr045687 ot 03.08.2012, Windows 7 Professional and Professional K
x64, noroop Ne 43-12/1670-2017 ot 01.12.2017

0) kaOuHeTa MPOSKTUPOBAHUS HH(POBHIX YCTPOHCTB

OcHamesHocTh kabunera:15 cronos, 30 CcTynbeB, CTON U CTYN AJS MPENojaBarelisd, IIEpEHoC-
HOM IIPOEKTOP, SKPaH, HOYTOYK, JIOKaIbHas BEIYUCIUTENbHAS CETh C JOCTYIIOM K pecypcam cetu WH-
teprer OfficeProfessionalPlus 2010, cuet-daktypa Ne Tr036229 ot 03.08.2012; AxT mpemocTaBiieHus
npas Ne Tr045687 ot 03.08.2012, Windows 7 ProfessionalandProfessional Kx64, morosop Ne 43-
12/1670-2017 ot 01.12.2017

B) DJIEKTPOMOHTaXHOM MacTEPCKOM

OcHalEeHHOCTh MacTepckoii:Paboune kaOHHBI IO JIIEKTPOMOHTAXY

r) JlaGopatopru aBTOMaTH3UPOBAHHBIX HHPOPMAIMOHHBIX CHCTEM

OcHameHHOCTh naboparopun:11 cromos, 20 CTynbeB, CTOX M CTYN A IpeHojaBaress, 2
[1K,JIa6opaTtopHoe 000pyIOBaHMHE: KOMIUIEKTYIOMHUE I COOPKH, MOHTaXa M 3KCIUTyaTalllH, KOM-
IUTEKT HMHCTPYMEHTOB, OOOpYIOBAaHWE [UIi TECTHPOBAHMS, NAsIBHUKM, KOMIUIEKT Nepr(epHAHBIX
ycrpoiicte, Windows XP Professional, Jlorosop Ne 43-12/1670-2017 ot 01.12.2017;
OfficeProfessionalPlus 2010, Cuer-aktypa Ne Tr036229 ot 03.08.2012; AT mpemocTaBieHHs IpaB
No Tr045687 ot 03.08.2012; n0roBop Ha, IPeIOCTABICHHE HOCTOSIHHOIO JOCTyIa K ceTd MHTepHeT OT
01.01.2018 Ne TEFO-00390-2018

1) JTaGopaTopuu SNMeKTPOTEXHUIECKUX U3MEHEHUM

OcHameHHOCTh Jaboparopun:15 cronos, 30 cTynbeB, IOCKA, IEPEHOCHOM MPOEKTOP, IKPaH,
HOYyTOYK, JOKalbHAs BBMMCIMTENbHAS CETh C JOCTYIOM K pecypcam cetd HHTepHer
OfficeProfessionalPlus 2010, cuer-pakrypa Ne Tr036229 ot 03.08.2012; AKT mpemocTaBiIeHUs IIpaB
Ne Tr045687 ot 03.08.2012Windows 7 ProfessionalandProfessionalKx64, morosop Ne 43-12/1670-
2017 ot 01.12.2017

4.2. MudopmanuonHoe odecniedeHne 00yIeHus

Tlepeyens pexoMeHIyeMbIX y4eOHBIX H3JaHuii, WHTepHET-pecypcoB, XOMOIHHTEIbLHOMH
JINTEPaTyphI

OcHoBHasl TUTEpATypa:

1. ABmouenxo B.J. I{udpoBble u aHATOroBbIEe OBICTPOEHCTBYIOMHKE yCTPOUCTBA [IIEKTPOH-
HbI pecypc]: yae6roe mocobue / B.U. ABrodeHko. — DnekTpon. gan. — Mocksa: TYCYP,
2012. — 165 c¢. — Pexxum gocryma: https://e.lanbook.com/book/4946

2. Kenum B.M. TumoBsle 3IeMEHTH aBTOMATHYECKOTrO YIPaBICHHUS: ydeOHOEe mocobue Uit
CIIO. - M.: ®opym, 2004 r.

3. Kpacosckuii A.B. TIpoexTrpoBanie KOMOMHAIMOHHBIX MH(QPOBBIX yCTPOKCTB [DIEKTPOH-
HBI pecypc]: yuebnoe mocobue / A.B. Kpacosckuit, B.A. CobomneB. — DNEeKTpOH. JaH. —
Mocksa: MITY wum. H.D. Baymanma, 2012. — 27 c¢. — Pexum pgocTyna:
https://e.lanbook.com/book/52372

4. Memwisesa V.M. IludpoBascxeMOTEXHUKA: YIEOHHK U1 CPEJHETO MPO(EeCCHOHATPHOIO
o6pazoBanus. — M.: Akagemus, 2005r.

5. TIuporosa E.B. IIpoexTrpoBaHye 1 TEXHOJIOTHS NMEYATHBIX IUIAT: YICOHHUK M BY30B. — M.:
®dopym, 2005 r.

6. Casun A.A. ITudpoBsle ycTpoifcTBa 1 MAKPOIIPOLIECCOPHI [DNEKTPOHHEIH pecypc]: yaeOHo-
MeTomuueckoe mocodue / A.A. CaBu. — DnektpoH. gaH. — Mocksa: TYCVYP, 2012. — 12
¢. — Pexxum moctyna: https:/e.lanbook.com/book/10912

[Tepuoauaeckue U3JaHUs:
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1. T'azera «OOnacTHas raseran»

2. T'azera «Poccuiickas razera»

3. Xypnan «CoBpeMeHHas 3JIEKTPOHUKA

4.3. O0mmue TpeboBaHHS K OPraHUA3ANUAH 00pa30BaTEJILHOr0 Mpoiecca

Peanu3anus mporpaMMbl MOIYJIS IIpeAmoaraeT 00sM3aTelbHyI0 y4eOHYIO IPAKTHKY IO IOJy-
4eHHIO NPOo(PECCHOHATBHEIX HABBIKOB Ha 0a3e MPOU3BOJCTBEHHBIX MacTEPCKUX M JabopaTropuii obOpa-
30BaTENbHOTO YUPEKIACHUS.

OGs3aTeNBHBIME  YCIIOBUSIMH OCBOEHHS MPOTpaMMbI NPO(QECCHOHAIBHOTO MOJIYJIS SBIISET-
CAYCIIENIHOE OCBOSHHE CIEAYIOmMUX NUCHUIUTAH: «OCHOBBI 3NIEKTPOTEXHUKMWY, «IIpHKiIamHas dieK-
TPOHUKAY,«DNEKTPOTEXHUUECKHE H3MEPEHUN», «JIUCKpeTHas MaTeMaThKa», «OCHOBBI alrOpUTMH3a-
MM ¥ IPOTPaMMHUPOBAHU»,« Be301aCHOCTD KU3HEAEATENLHOCTH.

O6s3aTeIbHEIMYCIOBHEM JIOIyCKa K y4eOHOM mpakTuke (10 MONYYeHHIO IPpo(hecCHOHAIBHEIX
HABBIKOB) B paMKax MpoQecCHOHAIBHOro Moy st IIpoekTupoBaHie NU(QPOBBIX yCTPOUCTBABIAIOTCS:
HHCTPYKTaX II0 TEXHUKE 0€30I1aCHOCTH, TpaBHiIa BHYTPEHHErO pacmopsIka.

4.4. KagpoBoe obecneyenne 00pa3oBaTeIbHOO poiecca

TpeGoBanus K KBATH(PUKANMH [eJATOTHIeCKHX (HHKEHEPHO-NEAArOru4ecKux) Kaapos,
o0ecrneynBaOIHX 00yUeHHE 0 NPOodecCHOHATLHOMY MOIYJIIO:

HAIHYUE BBICIIEr0 NPOo(ECCHOHAIBHOrO 00pa30BaHus, COOTBETCTBYIOMIETO IMPO(QUIIIO MOMYJIs
«IIpoeKTrpoBaHUe IMUPPOBHIX YCTPOMCTBYH CIENUANEHOCTH «KOMIIBIOTEPHBIE CHCTEMBI U KOMILIEK-
CBI».

TpeboBanusi K KBaIU(UKANHH MeJArOrHYeCKHX KaJApoB, OCYIIECTBJSIOIHX PYKOBO/-
CTBO NMPAaKTHKOH

VHKeHepHO-IeIarorHIeCKuil COCTAB:HAIMYKE COOTBETCTBYIONIETO 00pa30BaHMs MO MPOGHITIO
CIIEHAIBHOCTH.

MacTepa: HalM4YHe COOTBETCTBYIOIIEr0 00pa30BaHMs IO MPOQUIIO CIENHATBHOCTH, HATHINEe
5—6 KBaMM(HKAIMHOHHOTO Pa3psi/a, ONBIT AEATENBHOCTH B OPTaHM3AIMAX COOTBETCTBYIOMIEH Mpodec-
CHOHAIBHO# cepsl.

O6s3aTenpHas CTAXUPOBKAaHA MPOGMIBHBIX MPENNPUATHIX (B OpraHu3alusax) He pexe 1-ro
pa3a B 3 rona
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5. KOHTPOJIb Y OIEHKA PE3YJIbTATOB OCBOEHUS TIPO®ECCHOHAJIBHOI'O
MOIAYJISI (BUAA MPOPECCHUOHAJBHOU JEATEJIBHOCTH)

Pe3yabTathl
(ocBoeHHBbIE PO ecCHOHATb-
Hble KOMIIETEHIIHH)

OcHoOBHBIE TOKA3aTeEJH OLEHKH pe3yJjib-
TaTra

®opMbI U METO-
AbI KOHTPOJIA B
OLIEHKH

[1K 1.1. BemonusaTe TpeGoBaHUSA

TEXHUYECKOTO 3alaHus Ha
IIPOCKTHPOBAHUE (G POBBIX
YCTPOMCTB

CobmoeHre TEXHOJIOTHYECKOM IOCIIEN0-
BaTEJIbHOCTH COIJIACHO TEXHHUYECKOMY 3a-
JIAHHIO [IPU TPOEKTHPOBAHUH ITH(GPOBOTO
yCTpOUCTBa

IIK 1.2. Pa3pabareiBaTh CXEMBEI
1 POBBIX YCTPOHCTB HA OCHOBE
UHTETPATBHBIX ~ CXEM  pa3HOH
CTETIeHH HHTErpaluu

Pa3paboTka cxeMsI I POBBIX YCTPOUCTB
Ha OCHOBE MHTErPATBHBIX CXEM Pa3HOM
CTEIIeHU UHTETpaliu

IIK 1.3. Ucnons3oBark cpencraa
1 METOJbl aBTOMaTH3UPOBAHHOTO
IIPOEKTUPOBAHUS NIPU pa3paboTke
G POBHIX YCTPOHCTB

PaspaboTtka rupoBIX yCTPOKICTB C I10-
MOIIBIO CPECTB U METONOB aBTOMAaTH3H-
POBaHHOT'O IIPOEKTHPOBAHUS

IIK 1.4. IIpoBomuTe H3MEpPEHHS
[apaMeTpoB IIPOEKTUPYEMBIX
YCTPOUCTB U OIpENIEIATH
MTOKA3aTeNH HaleXKHOCTH

BeisiBieHHe W pacueT  I1apaMeTpPOB
IPOEKTUPYEMBIX YCTPOMCTB M IOKa3aTeNeH
HaJCKHOCTH

[IK 1.5. BemonssATs TpeOoBaHUS
HOPMaTHBHO-TEXHUYECKOH
JOKYMEHTAIUH

CootBeTcTBHE IIPEeJICTaBICHHON
JOKyMEHTallMAHa BCEX aTanax
IIPOEKTHPOBAHUS yCTpOHCTBa

TpC60BaHI/UIM HOpMaTHBHO-TeXHH‘IeCKOfI
JOKYMCHTAIlUH

JKcnepTHas OLEH-
Ka 3aIlUThI OTYETa
0 MTPaKTHUKE.

OKcIepTHas OLEH-
Ka MMyOnu4HOU 3a-
IMATBL  KypCOBOM
paboter  «IIpoek-
THpOBaHHE  IUQ-
pOBOIO  YCTpOM-
CTBa»

®opMBI M METOMBI KOHTPOJS W OLEHKH DPe3yIbTaroB OOYyYEHHs IIO3BOJIIOT MPOBEPUTH Y
00yJaromuxcss He TONBKO CHOPMHPOBAHHOCTHIPO(YECCHOHANBHBIX KOMIIETEHIHH, HO W pa3BUTHE
OOILIMX KOMIIETEHIIMM B 00€CIIeUHBAIOIIMX X YMEHHUH.

Pe3ynbTaTrhl ®opMBbI H METO-
OcHOBHbIE MOKA3aTeIH
(ocBoeHHbBIE 00mIHE bl KOHTPOJIA H
OLICHKH pe3y/bTaTa
KOMIIETEeHITNH) OLICHKH
-IEMOHCTpAIHs HHTepeca K OyAyluei
npodeccuu WuTepnpertanus
OK 1. [ToruMaTh CyIIHOCTH U CO- -aKTHBHOCTE B OCBOCHUH Y4eOHOU IIpO- | pe3yabTaToB
[[HATBHYIO 3HAYUMOCTb CBOEH Oy- rpaMMBI B IPOTPaMMBI IPAKTHKH HalroIeHui 3a
ayiei mpodeccuu, MposSBIATE K -M0OPOCOBECTHOE OTHOIIEHHE K NEeSTENbHOCTBIO

HEel yCTOWYMBBIA HHTEPEC

BEIIIOJIHEHHIO 00S3aHHOCTEH B
mpouecce O6yquI/ISI H IIPOXOXK-
JCHUSA IMTPAKTUKHU

OK 2. Oprann30BbIBaTH COOCTBEH-
HYIO JeSTeNbHOCTD, OIIPEAEIATh
METO/IBI ¥ CIIOCOOBI BBITIOJIHEHUS
IpodecCHOHATBHEBIX 33134, OIlCHH-
BaTh UX () (EKTUBHOCTE H Kade-
CTBO

-BBIOOp ¥ IPIMEHEHHE METOJOB H CIIO-
co0OB peleHus MPoheCCUOHANBHEIX 3a-
J1ad B 00J1aCTH OpraHu3alil COOCTBEH-
HOU 1€ TEIbHOCTH

-OpraHu3alUsl CAMOCTOSTENBHBIX 3aHs-
TH TP U3yYEeHHH IIPOPECCHOHATBEHOTO
MOJTYJIs

-orieHKa 3G (heKTUBHOCTH U Ka4eCTBa,
BEIOPAaHHBIX METOJIOB H CIIOCOOOB pelle-
HEsI TPO(ECCHOHAIBHEIX 33144

o0yuJaromierocs B
MPOIIECCE OCBOE-
HuUs 00pazoBa-
TEJIbHOU IIporpam-
MBI
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Pe3yabTaThl
(ocBOeHHBIE 00mINEe
KOMIIETEHIHH)

OcHOBHEIE MOKA3aTeIH
OIIEHKH pe3y/bTaTa

®DopMBI H METO-
Abl KOHTPOJISA H
OLICHKH

OK 3. Pematp npo6nieMsl, OLICHHU-
BaTh PUCKA U IPUHUMATH PEIICHHS
B HECTAHJAPTHBIX CUTYAIIUIX

-peleHne CTaHJapTHBIX U HECTaHIapT-
HBIX 327124 B 00J1aCTH IPOEKTHPOBAHUS
U (GPOBBIX YCTPOUCTB

OK 4. OcymecTBIsATh IOKUCK, aHa-
JIU3 ¥ OLEHKY MH(bOpMaLuH, He00-
XOIMMOM JIJIsi TOCTaHOBKY U pellle-
HUS IpoheCCUOHATBHBIX 337134,
po¢eCCHOHATBHOIO U JITYHOCTHO-
IO pa3BUTHUSA

-3¢ (G eKTHBHBIN IOUCK HEOOXOIUMOM
uH(bOpMaIUU B HHTEpHETE Ha OQHUIIHK-
AJIPHBIX M CIEIMAIA3APOBAHHBIX caiTax
-HCIIOJIb30BaHHE Pa3IUIHBIX UCTOYHHU-
KOB, BKJTFOYasI 3JIEKTPOHHBIE

OK 5. Ucnonp3oBath HHGOpMAIH-
OHHO-KOMMYHHKAI[HOHHEIE TEXHO-
JIOTHH ISl COBEPIICHCTBOBAHMUS

podecCHOHATBHON JEATENBHOCTH

-IPAMEHSATH AKETHI IPUKIIAAHEIX IIPO-
rpamMM /ISl peIIeHus TpodeccCHOHab-
HBIX 33/1a4 Ha pa3IU4HBIX 3Talax ee pe-
HICHUS

-HCII0JIb30BaTh HH(OPMALMOHHOE B3au-
MOJICHCTBHE pa3IMUHBIX YCTPOHCTB Yepe3
CETh

OK 6. PaboTaTh B KOJUIEKTUBE U
KOMaHie, o0ecreunBaTh €€ CILIOo-
yenue, 3phexTuBHO 0OIATHCS C
KOJIIETaMH, PYKOBOJICTBOM, IIOTpeE-
OUTEIIMH

-B3aUMO/IEHACTBHE C 00yJarOITIMICH,
IpernoaBaTesiIMi, paboToJaTeNsIMH B
Xoe 00yueHus, obecrednBaroee Kave-
CTBEHHOE BLIIIOJIHEHHE 3a/1a4

- BeJICHHE IMAJIOra C KOJUIETaMHu; CO-
OmofeHne STHYECKUX HOPM

OK 7. CtaBuTb 11€7TH, MOTUBUPO-
BaThb JEATEIFHOCTh NOAYMHEHHEIX,
OpraHu30BBIBaTh ¥ KOHTPOJIHPO-
Barh WX paboTy ¢ IPUHATHEM Ha
ce0s OTBETCTBEHHOCTH 3a PE3YJIb-
TaT BBITIOJIHEHHS 33 JaHUM

- PaIHOHATEHOCTH OPraHU3alliH JETEN b
HOCTH U TIPOSIBJICHHE MHALMATUBEI B
YCIIOBUSIX KOMaHTHOH paboThI

- PAlHOHAIIBHOCTH OPraHK3allii paGoThI
IOJUMHEHHBIX, CBOEBPEMEHHOCTE KOH-
TpOJIs ¥ KOPPEKIWH (IIPH HEOOXOIMMO-
CTH) IIpoIIecca B pe3yIbTaTOB BEIIOJIHE-
HUS AIMU 33JaHHs.

OK 8. CaMOCTOSATENBHO OIIpeie-
JIATH 3324 IPO(HeCCHOHAIBHOIO U
JIMYHOCTHOTO Pa3BUTHS, 3aHUMATh-
csl caMo00pa3oBaHUEM, OCO3HAHHO
IUIAHKPOBATH OBHIIICHHE KBaJIU-
dbukammu

-BBICTpaMBaHWe HHAUBHIyaJIbHOM 06pa-
30BaTEbHON TPACKTOPHH

-OpraHu3allys CaMOCTOATEbHBIX 3aH-
THH IPH U3yUEeHUH IPOPECCHOHATBEHOTO
MOIyJIsl, YCIIEITHOE HAallMCaHWe Kypco-
BeIX pabot u BKP

OK 9. BeITb TOTOBBIM K CMEHE T€X-
HOJIOTHH B Tpo)ecCHOHANBHOM JIe-
STEIbHOCTH

-CaMOCTOSTENBHOE IPHOOPETEHHE
HOBBIX 3HaHHUH C HUCIIOJIb30BAaHUEM
MHHOBAIIMOHHBIX TEXHOJIOTHH
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