MUHHCTEPCTBO HAYKH ¥ BBICIIero odopaszopanus Poccuiickoit Penepannu
DeepaibHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEKIEHHE
BBICLIIETr0 00pa3oBaHUs
«Y panbckuit GpeepanbHblil yHEBepCHTET uMeHH TepBoro IIpesunenta Poccnn b.H. Enbuumay
HuokHeTaruabCKuil TEXHOIOIHYECKUH HHCTUTYT (puman)
HHKHETATHAbCKIH MAIHHOCTPOUTENbHbIH TEXHUKYM

YTBEPK/IAIO

25, edarao
U H U W

MMPOI'PAMMA IPO®ECCHUOHAJIBHOI'O MOAYJIA 01

«ITPOEKTUPOBAHUE [IM®POBBIX YCTPOVICTB»

MPOrpaMMBI TOATOTOBKH CIIEIMATUCTOB CPEIHEro 3BeHa
no creruaigproctu CI1I0
09.02.01 KommbroTepHble CUCTEMBI M KOMILIEKCHI
0a30BOM MMOJATOTOBKH

2020 rox



PaGouas mporpamma IpO(eCCHOHAIBHOTO MOIyIs paspaboraHa Ha OCHOBE
desiepaTbHOrO rOCYIAPCTBEHHOTO 00pa3oBaTeNbHOIO CTaHIAPTa CPEIHEr0 MPOpEeCCHOHANBHOTO
obpazosanuss 1o  crnenuanbHocTH  09.02.01  KoMmmbioTepHBIE — CHCTEMBI M KOMILIEKCHI
YTBEP)KJEHHOr0 IMpHKa3oM MuHucTepeTBa 00pa3oBaHus U Hayku Poccuiickodt (¢eneparin
01 28.07.2014 r. No 849 ykpynuenno# rpymmsl moarotoBku 09.00.00 Hudopmaruka u
BBIYMCITHTEIIbHAST TEXHUKA.

PaGoyas mnporpaMma mpo()eCCHOHATBHOTO MOy MOXKET OBITh HCIOJIB30BAHAB
JIOTMOJIHUTEILHOM ITPO(heCCHOHATBHOM 00pa30BaHUU.

Opranu3zarys pa3padoTuHK: OTAOY BO «VYpansckuil ¢enepalbHblii YHUBEPCUTET UMEHH
nepsoro [Tpesunenta Poccun B.H. Enbiunay
HuKHETarnIbCKUH TEXHOJIOIMYECKHH HHCTUTYT (unnan)

HmkHeTaruabCKkui MﬁI.UYIHOCTpOPITCIIbHBIﬁ TEXHUKYM

PaspaboTuuk: Konuepas AHHa AJIEKCaHIPOBHA, IPENO1aBaTelb IEPBOM KaTerOpHU

[Tporpamma o6cykIeHa 1 0X00peHa Ha 3aCelaHuH [UKIOBOH KoMuccHi TeXHUKH B TEXHOJIOTHHU

CTPOUTEIILCTBA, HH(bOpMaTPIKI/I U BBIYUCIIATEIbHOM TEXHUKHU, SKOHOMHUKH U YIIPABICHHUS

OT « /j »&202%. d
[Tporokomn Ne é ITpencenarens LIK (/9/ y Enmucees A.B.

t ‘

HTMT
[Tpotoxomn Ne l/

« i‘i» é 2020 r.




COILEPKAHHUE

1. TIACHOPT MTPOr'PAMMBI MPO®ECCHUOHAJLHOTO
MOJYJIS

2. PE3YJIbTATbI OCBOEHUS TPO®ECCUOHAJIBHOIO
MOJYJIS

3. CTPYKTYPA M COAEP)KAHUE MPO®ECCUOHAJILHOIO
MOJYJIS

4, YCJIOBUSA PEAVINBALIMU ITPOT'PAMMBI
HPOPECCHUOHAJIIBHOI'O MOAYJIA

5.  KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHSI
MPO®ECCHOHAJIBLHOTO MOIYJISI (BUJIA
MPO®ECCUOHAJBLHOM JEATEJILHOCTH)

CTp.

16

20



1. HACHOPT MPOI'PAMMBI NIPOPECCUOHAJIBHOTO MOAYJAITPOEKTUPOBAHUE
U ®POBHIX YCTPOWCTB

1.1. Ob6saacTh NPUMEHEHHUS TPOTPAMMBI

[Tporpamma npodeccuoHaILHOTO MOIYJISI SIBJISIETCSI YACThIO OCHOBHOM MpOoQecCHOHAIBHONU 00pa-
30BaTeIbHON MPOrpaMMbl OJATOTOBKH CHELIMAIMCTOB CpeHero 3BeHa B cooTBeTcTBUU ¢ PI'OC 1o cre-
nuanbHocTy 09.02.01KoMmibioTepHble CUCTEMBl U KOMIUIEKCHIB YAaCTH OCBOCHHS OCHOBHOTO BHJAA IPO-
¢beccuonanbHol aestensHocTU(BIIJ]) 1 cooTBeTcTBYIOMUX MpodheccnoHanbHbIX KomnereHuii(I1K):

IIK 1.1. BeimonHsaTe TpeOOBaHHS TEXHUYECKOTO 3aJaHUs Ha MPOEKTUPOBAHUE IHQPPOBBIX
YCTPOMCTB.

IIK 1.2. PaspabaTeiBaTh CXeMbl HH(PPOBBIX YCTPOMCTB HA OCHOBE HHTETPAIBHBIX CXEM DPa3HOM
CTENIEHU UHTETPaLIUH.

IIK 1.3. Hcnonp3oBaTh CpeacTBa M METOJbl ABTOMATH3UPOBAHHOIO MPOCKTUPOBAHUS MPHU
pa3paboTke U POBHIX YCTPOMCTB.

IIK 1.4. IlpoBoauTh H3MEpPEHUSI MMAPAMETPOB MPOEKTUPYEMBIX YCTPOHUCTB U ONPEICIATH
II0KAa3aTeIH HaJIe)KHOCTH.

I1K 1.5. BeimmonusATh TpeOOBaHMS HOPMATUBHO-TEXHUYCCKON JOKYMEHTAIINH.

[Tporpamma mpoecCHOHATBFHOTO MOAYJS MOXET OBbITh HMCIOJIB30BaHAB JOMOJIHUTEIHLHOM IPO-
deccuonaabHOM 00pa3oBaHUM U MPOGECCHOHATBHONW MOJArOTOBKE PaOOTHUKOB B OOJIACTH KOMIIBIOTEP-
HBIX CHCTEM U KOMIUIEKCOB MPH HAIWYHH CPeaHero (MoiHoro) obmero oOpasoBanus. OnbeIT paboThl HE
TpeOyercs.

1.2. Hean u 3aga4m MoayJisi — TpeOOBAHUSA K pe3yJIbTaTaM 0CBOCHHMS MOLYJIs

C uenplo OBIAJEHUS YKa3aHHBIM BUIOM MPO(ecCHOHANBbHOM 1eATeIbHOCTH U COOTBETCTBYIOIIH-
MU TIPO(ECCHOHATBFHBIMUA KOMIIETCHIIUSIMH OOYUYaIOIUIACS B X0JIe OCBOCHUS MPOPECCHOHATHHOTO MOJY-
JIS1 IOJDKEH:

HMeTh NPAKTUYECKUI ONbIT:

— NPUMEHEHUS UWHTETPAIbHBIX CXEM pa3HOW CTENeHW MHTErpalud Npu pa3paboTke
U(POBBIX YCTPOMCTB U MPOBEPKH UX HA PAOOTOCIIOCOOHOCTS;

- MIPOSKTUPOBAHUS IU(DPOBBIX YCTPOICTB HA OCHOBE MAKETOB MPUKIIATHBIX IIPOTPAMM;

— OIICHKM Ka4eCTBa U HAJI)KHOCTHU ITU(POBBIX YCTPONCTB;

— MPUMEHEHUS HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIIHH;

yMeTh:

- BBITIOJIHSITH aHAJIU3 U CHHTE3 KOMOWHAIIMOHHBIX CXEM;

- IIPOBOAMTDH HCCIEAOBaHUS pabOThl U(PPOBBIX YCTPONCTB U MPOBEPKY UX Ha paboOTOCIO-
COOHOCTB;

— pa3pabaThiBaTh CXeMbI IU(POBBIX YCTPOUCTB HA OCHOBE MHTETPATILHBIX CXEM Pa3HOM CTe-
MIeHU UHTETPALINY;

- BBITIOJIHATH TPEOOBaHMS TEXHMYECKOTO 3aJlaHusi Ha TMPOCKTUPOBAHHE IU(POBBIX
YCTPOMCTB:

— MPOEKTUPOBATh TOMOJOTUIO MEYATHBIX IUIAT, KOHCTPYKTUBHO-TEXHOJOTHYECKUE MOJYJIU
MIEPBOT0 YPOBHS C IPUMEHEHHEM MMAKETOB MPUKJIAJHBIX TPOTPaMM;

- pa3pabaThiBaTh KOMIUIEKT KOHCTPYKTOPCKON JOKYMEHTAIIMH C MCIOJIb30BAHUEM CHUCTEMBI
aBTOMATU3HPOBAHHOIO TPOEKTUPOBAHUS,

— OTpeeNATh MOKa3aTeau Ha/JeKHOCTU U J1aBaTh OLEHKY KAadecTBa CPEACTB BbIUMCIUTEIb-
HO TexHuKH (nanee - CBT);

— BBITIOJTHATH TPEOOBAaHUS HOPMAaTUBHO-TEXHUYECKOH JTOKYMEHTAIINH;

3HATh:

— apuMeTUIECKHE U JIOTUYECKHE OCHOBBI IIU(POBOM TEXHUKH;

— npaBuia opopMiIeHUS cXeM MUGPPOBBIX YCTPOUCTB;

- MIPUHITUIIBI TTOCTPOCHUS ITU(POBBIX YCTPOIMCTB;

— OCHOBBI MUKPOIIPOIIECCOPHOMN TEXHUKH;

— OCHOBHBIE 32/1a4M M ATaIbl MTPOSKTUPOBAHUS IU(PPOBBIX YCTPOHCTB,;

- KOHCTPYKTOPCKYIO JIOKYMEHTAIINIO, UCIIOJIb3YEMYIO NPU MTPOCKTUPOBAHUH;

— YCIIOBUS AKCIUTyaTalluu MU(POBBIX YCTPOHUCTB, 00eCleYeHne X MOMEXOYCTOMUNBOCTH U
TEIJIOBBIX PEKUMOB, 3aIIUTHl OT MEXAHUUYECKUX BO3JCHCTBUIN U arpeCCUBHON CPEJIbl;



- 0COOEHHOCTHU IMPUMCHCHUSA CHUCTEM AaBTOMATH3UPOBAHHOIO MPOCKTHPOBAHUS, ITAKCThHI

MIPUKJIAHBIX IIPOrpamM;

AyJas:

- METO/bI OLICHKH KauecTBa U HAJICKHOCTHU IIU(PPOBBIX YCTPOICTB;

- OCHOBBI TEXHOJIOTMYECKUX ITpoleccoB npousBoacrtsa CBT;

- pErJIaMeHTBhI, IPOLEAYPbl, TEXHUYECKHUE YCIOBHS U HOPMATHUBBI.

1.3. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOEHHE NMPOIrpaMMbl NPO(eCcCHOHAIBLHOI0 MO-

MaKCHUMaJbHON y4eOHOU Harpy3ku oOyuaromerocs — 804 yaca,B ToM uuce:
00s13aTeIbHON ayIUTOPHOHN yueOHOM Harpy3ku oOydaromierocst —536 4acos,;
CaMOCTOsITeNNbHOU paboThl o0yyaromerocs — 268 vaca;

71a00paTOPHBIX M NMPAKTHUECKHUX 3aHATUH —160 yacos;

KypcoBbIX paboT —30 4acos;

yaeOHo# npakTuku —144 gaca.

POM3BOJICTBEHHOM mpakTuku — 180 vacos.



2. PE3YJIbTATBI OCBOEHUSA NIPO®ECCUOHAJIBHOI'O MOAYJIsA
Pe3ynpTaTom ocBOEHUS MPOrpamMMbl MPO(hecCHOHATBHOTO MO SBIISICTCS OBJIAJICHHE 00yJa-
IOUIMMHUCS BHJIOM TpodeccuoHanbHOl aestenbHocTH [IpoekTrpoBaHne HU(POBBIX YCTPOWCTB, B TOM
yucie npodeccnoHanbHbIME (ITK) 1 06mumu (OK) koMmeTeHIusiMu:

Kon HanmeHnoBaHue pe3yjibTaTa 00yueHust
K 1.1 BoinonusaTe TpeGoBaHMs TEXHUUECKOT0 3aJJaHus Ha TPOEKTHUPOBaHUE LHU(PPOBBIX
' YCTPOWCTB
K 1.2 Pa3pabarbiBaTh cXeMbl HUPPOBBIX YCTPONUCTB HA OCHOBE MHTETPAJIbHBIX CXEM pa3HOU
' CTENIEHU UHTErpalluu
K 1.3 Hcnonb30Bath cpeicTBA M METO/ABI aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHUS TIPU
' pa3paboTke HUPPOBBIX YCTPOHCTB
K 1.4 [IpoBoauTh U3MEpeHUs: MapaMeTPOB MIPOESKTUPYEMBIX YCTPOMCTB U OMPEIEIATh
' MOKa3aTeJIv HaJEKHOCTH
K 1.5 BrinonHsaTe TpeOoBaHMS HOPMATHBHO-TEXHUYECKOUN JTOKYMEHTAIIUH
OK 1 [TonnMatp CyIIHOCTD U COIMATBHYIO 3HAYUMOCTh CBOEH Oyyiei npodeccuu,
MIPOSBIIATH K HEH YCTOWYMBBIN UHTEpEC
OK 2 Oprann3oBbIBaTh COOCTBEHHYIO JI€ATEIIBHOCTD, BHIOUPATh THUIIOBBIE METO/BI U CITIOCOOBI
BBITIOJTHEHUS MPOQPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTh U KAYECTBO
OK 3 [IpuHuMaTh perieHus: B CTaHAAPTHBIX M HECTAHIAPTHBIX CUTYaIUsAX U HECTH 32 HUX

OTBCTCTBCHHOCTD

Ocy1iecTBIATh NOUCK U MCII0JIb30BaHKE HHPOPMALIUU, HEOOXOUMOI s
OK 4 3¢ (HEKTUBHOTO BBITOTHEHUS TPOPECCHOHATBHBIX 3aa4, MPO(HEeCCHOHATLHOTO U
JMYHOCTHOTO Pa3BUTHS

Hcnonb3oBath I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIe TCXHOJIOI'MH B

OK5 9
poecCHOHATBHOM IeATEIIBHOCTH

OK 6 PaGorats B KOJUIeKTHBE U KOMaH 1€, 3PHEKTUBHO OOIIATHCS C KOJIJICTaMH,
PYKOBOJICTBOM, MOTPEOUTEISIMU

OK 7 Bpath Ha cebs1 OTBETCTBEHHOCTD 3a pabOTy WIEHOB KOMaH bl (ITOAYUHEHHBIX ),
pe3yabTaT BBIMOJHEHHUS 3aJaHUI

OK 8 CaMoCTOSATENBHO ONPEAEIATh 3aJa4l MPO(PECCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHS,
3aHMMAaThCSA CaMO0Opa30BaHKEM, OCO3HAHHO MJIAHUPOBATH MOBHIIICHNE KBATU(UKALIUN

OK 9 OpueHTHUPOBATHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJOTUN B MPOGECCHOHATBHOM Jesi-

TCIIBbHOCTH




3. CTPYKTYPA U COAEPKAHUE ITPOPECCHUOHAJIBHOT'O MOAYJIA

3.1. TemaTnuyeckuii u1aH NpoghecCHOHATBLHOI0 MOLYJIs

Oo0beM BpEMECHH, OTBeJeHHbIIl HA 0CBOEHHE

IIpakTnka
MEKTUCHMIITIMHAPHOT0 Kypca (KypcoB)
IIpousBoacTrBeHHast
CamocrosTeqbHast | YueOHas,
Oobs13aTesibHASE AYIUTOPHASA (mo mpogutio crne-
Koasbl npo- pabora 4acoB
yueOHasi HATpy3Ka 00y4arouerocs HHMAJTbHOCTH),
deccuo- HaumenoBanus pasaesnos | Bcero o0yuaromerocst 4ACOB
HAJIbHBIX npo¢ecCHOHATBHOTO MOAY- | 4aCOB
KOMIIeTeH- JIA B T4 B T.4., B T.4.,
. JadopaTopHble
uui Bcero, KypcoBasi | Bcero, | kypcoBas
padoThI
4acoB padora 4acoB padora
NpaKTHYeCKHue
SAHSITHSL (mpoekr), (mpoekr),
’ 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
[IK 1.2 Pazgen 1. OcHoBbI U poOBOI 306 204 70 i 102 i 79
IIK 1.3 CXEMOTEXHUKH
EE }% Paznen 2. IlpoekTupoBanue u
K 1' 4 pa3paboTka P POBHIX 498 332 90 30 166 - 72
K 1' 5 YCTPOMCTB
I[IK 1.1 180
K 1.2 VYyeOHast mpakTHKa 144
IIK 1.3
K 1.1
K 1.2 [Ipon3BoaCTBEHHAS MPAKTUKA
IIK 1.3 (o nmpoduIro crienuanbHo- 180
K 1.4 CTH), 4aCOB
IIK 1.5
Bcero 1128 536 160 30 268 - 144 180




3.2. Conep:xanue o0yueHnus npogeccuoHaabHoro moayas(IIM)

HaunmenoBaHmue pa3aeJioB nmpo-

deccuonanbuoro moaysas (IIM), | Conepxxanune yueOHOro MaTepualia, JJjadopaTropHbie padoThl U NPAKTHYECKHE 3aHATHSA, Ca- Oo0bem YpoBeHb
MEKIUCHUIINHAPHBIX KypPCOB MOCTOSITeJIbHAsI padoTa 00y4aromuxcs 4yacos OCBOCHHS
(MIK) u Tem
1 2 3 4
IIM 01. IIpoexTupoBanue und- 536
POBBIX YCTPOICTB
Pazgea 1. OcHoBbI Hu$poBoii 204
CXeMOTeXHUKH
MJK 01.01.I{udpoBas cxemo- 204
TeXHUKA
Conep:kanue

Tema 1.1.CxemoTexHuka mudpo- Jloruyeckue ocHOBBI LM (PPOBOIi cxeMOTeXHUKH. OCHOBHBIE IOHATUS aJIre€Ophl JIOTHU- 115 1

BBIX YCTPOWCTB

ku. [lepexiouarenbuble GpyHkIMHU. ToxeCTBa U 3aKOHBI aNTeOpbl JOTMKH. JIM3bIOHK-
1 TUBHBIC 1 KOHBIOHKTHBHBIE HOpMaJIbHBIE (POPMBI TIpeACTaBICHUs GyHKIUNA. MUHUMHU-
3anus JJorudeckux GyHkuid. Meron ucnbITaHuil. AHAINU3 U CUHTE3 KOMOMHAIIMOHHBIX
cxeM. CxeMbl TUPPOBBIX ycTpoicTB. bazuc. ['oHkn

Jloruyeckue 31eMeHTHI HM(PPOBBIX ycTPoOiicTB.p-Nniepexo. [loneBoil u Gunonspubie
2 Tpansuctopsl. KMOII-Tpan3ucropsl. Tpansuctops! llotku. TpaH3uctopHO-
TPaH3MCTOPHAs JIOTUKA. ba3oBbIe JIOTMUECKUE DJIEMEHTHI HA TPAH3UCTOPAX.

A3bik onucanus cxem VHDL. Xon BeimonHenus npoekta. CTpyKTypa NporpaMmsl.
3 Tumb! 1 KoHCTaHTH. DYHKINU U TPOIEAYphl. BUOTHMOTEKN U TaKkeThl. DIIEMEHTHI MPOEK-
tupoBanus. CHHTES.

DOYHKIHOHAJIbHBIE Y3JIbl KOMOMHAIIMOHHOTO TUNA. [[emudpaTopsl, mudpaTopsl,
4 1 pOoBBIE KOMIIApaTOPBI, TPeoOpazoBaTeIn KOJ0B. MyIbTUILIIEKCOPHI, AEMYIbTUILIEK-
copbl. CyMMaTopsl.

(DyHKI[I/IOHa.]'ILHbIe ¥Y3JbI MOCTCTOBATECJIbHOIO THUIIA.

5

Tpurrepsl. Peructpel. CueTunki.

CxemoTtexnnka nupoBbix ycrpoiicts Ha ocHoBe BUC, CBUC.Opranuszanus
6 yCcTpoiicTB ynpasieHusi. CxeMoTeXHHKa 3allOMHUHaoIuX ycrpoiicts. Ludpo-

AaHAaJIOT'OBBIC U aHaJ'IOI“OBO-LII/I(I)pOBLIC npeo6pa30BaTeJ1H. HpOFpaMMpreMBIC Joruye-
CKHEC MAaTpUlbl U TPOTPaMMHUPYEMBIC JIOTUICCKUE NHTCTPAJIbHBIC MUKPOCXEMBIL.




IIpakTnyeckune 3aHsATHS

1

Onucanne QyHKIMOHAIBHBIX y3JI0B KOMOMHAIIMOHHOTO TUTA Ha si3bike VHDL

Onucanne@yHKIIMOHAIBHBIX y3JIOBIIOCIIE0BaTeIbHOrOTHNaHa si3bike VHDL

Onucanue cymmaropos Ha sizbike VHDL

MO,I[GJ'II/IpOBaHI/Ie JUHAMHYCCKHUX CUCTCEM

MopenupoBaHue JOrHYeCKUX (QyHKINUN

MonenupoBanue mudpaTopoB u AemudpaTopoB

MO,I[GJ'II/IpOBaHI/IC MYJIBTHIITIEKCOPOB U IEMYJIBTUIIIICKCOPOB

MopenupoBaHue HU(PPOBBIX TPUTTEPOB

OO0 N|O OB~ |WiN

MonenrpoBaHue perucTpoB

[ERY
o

MoaenupoBaHHie CUETUUKOB

-
-

MonenupoBanue paboThl apupMETHKO-Torndeckoro ycrpoiicrsa (AJIY) npu BbIoHE-
HUU ONEpaIii CYMMHPOBAHUS 1 YMHOKCHUS

12

MonenupoBanue paboTsl Mukporporeccopa (MII) mpu BEIOIHEHNH OTepanuii yMHO-
KEHHUs ABOMYHBIX YUCell

26

Tema 1.2. KoMmnbrotepHoe mMojie-
JUPOBAHUE U AaHAIIU3 CXEM DJICK-
TPOHHBIX YCTPOUCTB

Conepxanue

1

Mopaeauposanue. Mogens. Moaenuposanue. IIponecc monenupoBanus. MHCTpyMEHT
MozeIupoBaHus. TexHonorus MmojeaupoBanusi. Cpena MOJASIMPOBAHUS.

2

KomnsrorepHoe moaeanpoBanne. [loctpoenue mojeneii. MeTonbl uccienoBanus. Me-
TOAWKA TPOBENCHUS HMCCIeoBaHusA. MoenTupoBaHNE aHAJIOTOBBIX U IU(MPOBBIX CXEM.
TexHuyeckue mapameTpsl 27eMeHTOB. [loa60op 21eMeHTOB pH MOAECTUPOBAHNUU.

Cucrema komnblotepHoro wmoaeaupoanusi TINA-TI. Hacrpoiika mnporpaMMbl
TINA-TI.Penaktop cxem. Cozanue cxeM. AKTUBHBIE U TTACCUBHBIE KOMIIOHEHTHI. AHa-
3 cxeM. OToOpaxkeHrne TabIUIbl HANPsHKEHUH U TOKOB. J{OTOITHUTEIHHBIE BO3MOXKHO-
CTH aHAJIM30B. BUpTyalibHBINH N3MEPUTENIbHBIA HHCTPYMEHT

19

HpaKaneCKne 3AaHATHUSA

1

Penaktuposanne RLC npuHIMNMAIBHBIX CXEM

Ananus RLC nenein

COSI[aHI/IC 1 aHaJIn3 OCIH C ONICPALIMOHHBIM YCUIIUTCIICM

Pacuer DC nepenarouyHoii XapakTepUCTUKH

AHamn3s cxeM ¢ HMITYJIbCHBIM UCTOYHUKOM IHUTaHHA

AHanu3 HanpsHKeHUH

N[OOI~ WIN

CereBOl aHaIn3

44




8 Ananu3 udpoBoil CXeMbl € UCNOIH30BaHUEM IU(PPOBOTO TBUKKA
9 Ananu3 nupoBEIX MUKPOCXEM MPH oMoy cumyisiiua VHDL
10 I'enepanms rpaduka curnana npu nomon VHDL u Spice noncxem
11 SMPS cxema, kouTposupyemass MCU

12 TecTupoBaHre MUKPOCXEMBI B UHTEPAKTUBHOM pekume B TINA-TI
13 TectupoBanue MukpocxeM ¢ MUKpokoHTposuiepamu B TINA-TI

14 Hcnonb3oBanue penakropa 6110k-cxeM u otnaauuka B TINA-TI

15 TectupoBaHre MUKPOCXEMBI B p€aJIbHOM BPEMEHU

16 Vcnonp3oBanue nHCcTpyMeHTa pazpabotku B TINA-TI

17 Co3zmanne MaKpoca U3 CXeMbl

18 Co3znanne Makpoca u3 Spice MocXeMsbl

19 Hcrnonps3oBanue u pacimpenne katanoro mojeineii B TINA-TI

20 JloGaBienue Mozeneit ¢ S-napaMeTpoM

21 Co3zanne cCOOCTBEHHBIX 3HAKOB OJIOK-CXEMbI U TIeYaTeit

22 WcnonszoBanne PARAMETER EXTRACTOR

IIpakTuka yuyeOHas

Buasi pador:

— Opranu3zanus 3JIeKTPOMOHTaXHBIX padoT. [IpaBuna Texuuku 6e3omacHocTd. OCHOBHBIE HHCTPYMEHTHI, TpeOOBaHUs K HUM. TeXHU-
yeckasi JOKyMEHTaIHsl.

— IMaiixa. [Tpunou u ¢urocel. IToaroroBka snexkrponasyibHUKa K padote. [1oaroToBKa 31eMEHTOB K MalKe.

— Ilpuemsl nyxenus u naiiku. KauectBo nasHeix coequHenuil. [laiika mpoBogoB. YcTaHOBKA U NaliKa paJu03JE€MEHTOB HA NIEYaTHBIX
miarax. /JleMoHTax 3J1EMEHTOB € II€YaTHBIX IUIAT

— CoeanHeHNe U OKOHIIEBAHKE TPOBOIOB U Kabenel. Buabl KOHTaKTHBIX COEAMHEHUH U TpeOOBaHUS K HUM. Martepuaibl, HHCTpYMEH-
ThI U TIPUCTIOCOOJIEHU S, TPUMEHSEMbIE TTPU COETMHEHUH U OKOHIIEBaHUH NMPOBO10B. OKOHIIeBaHKE MPOBOJOB. CriocoObI MPOKIIAAKH
IIPOBOJIOB U Kabenen

— Beimonnenue padot co cxemamu. Pe3nctopsl, TpaH3UCTOPBI, KOHJIEHCATOPHI, 110/bl. PaboTa ¢ pagnokomnoHnentamu. Pabota ¢ MUK-
pocxeMoun

— W3meputenbHas anmnaparypa U METObI AJIEKTpUUYECKUX U3MepeHui. [IpoBeieHre u3aMepeHnii AMeKTPOHHBIX KOMIIOHEHTOB € TIOMO-
HIbI0 MYJIbTUMETpA

72

CamocTosiTe1bHAsi padoTa npu u3ydyeHuu pasaenaa 1 [IM 01

1) Pa3zpaboTaTs KOMOMHAIIMOHHYIO JIOTHYECKYIO CXEMY, PEATH3YIONTYIO 33IaHHYI0 TAOTUIHYIO (YHKIIMIO Ha 3aJJaHHBIX MUKPOCXe-
max. CmoaenupoBaTh €€ paboTy B KOMITBIOTEPHOM ITporpamme

2) PazpaboraTh HUPPOBYIO CXEMY YCTPOICTBA, UCTIONb3Ys B KAUECTBE OCHOBHBIX AJIEMEHTOB 3aJaHHble MUKpocxeMbl. [locTpouth

102
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cxeMmy B cucreMe KommbiorepHoro monenupoBanus TINA-TI. TIposectu ananu3 cxembl. [lonydnuts BpeMeHHbIE AUATPAMMBI H3MEHE-
HUS COCTOSTHHSI BBIXOJIOB IM()POBOTO YCTPOMCTBANPH 33/IaHHBIX CUTHAIAX HA BXOAAX.

Pasznea 2. [IpoekTupoBanue u

pa3padoTka nuppoBbHIX 332
YCTPOMCTB
MJIK 01.02. IIpoekTnpoBanue 332
HU(POBHIX YCTPOMCTB

Conepxanue
Tema 2.1. Cuctema aBTOMaTHU3U- OcHOBHBIE 321244 M dTaNbl IPOeKTUPOBAHUA. JKU3HEHHBIN UK TEXHUYECKON CU- 110 1

POBaHHOTO MTPOCKTUPOBAHUS

CTEMBI M €T0 CTPYKTYpa. 3a/lauu, peliaeMble Ha CTaJANUSIX BHEIIHETO U BHYTPEHHETO IIPO-
extupoBanus. [lonsatus HUP, OKP, 1t HUOKP. Dransl BHyTpeHHEro mpoeKTUPOBaHUSI.
1 TpeboBanus npeabsBiasieMble K TexHUueckuM cpenctsaM JBT. Kareropuu koHCTpyK-
uuit OBM 11 pa3nuuHbIX yCiaoBHi SKcrTyaTanuu. KoHienuus u MeToao0a0rus KOM-
MBIOTEPHOTO COTIPOBOXKICHHS MPOIIECCOB KU3HEHHOTO 1uKIia m3aennii CALS-
TEXHOJIOTUU

KoHncTpykTopckas, TeXHOJIOrH4ecKasi H HOPMATHBHO-TeXHUYeCKasi IOKyMeHTalus.
Oco0eHHOCTH BBIMOJTHEHHSI KOHCTPYKTOPCKOU JokyMeHTaruu Ha uznenus OBT. Enqunas
cuctema koHcTpykTopckoit nokymentanuu (ECKJI). Enunas cuctema TexHomoruueckon
2 nokymenTanuu (ECT/). Enunas cuctema nporpammuoit gokymentanuu (ECII). Pac-
npenenenne ECKJ u ECT/I no knaccudukanuonssiM rpynnaMm. HomeHnknarypa KoH-
CTPYKTOPCKHX JIOKYMEHTOB. BU/IbI KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOM JOKyMEHTa-
107058

IMoaroroBka TexHoJioru4eckoii fokymentanuu. Mcnons3zoBanne CAD/CAM cucre-
MBI JIJI1 aBTOMaTU3UPOBAHHOTO O(POPMIICHUSI TEXHOJIOTUYECKON JOoKyMeHTauu. Tpedo-
BAaHMS K TEKCTOBBIM JOKyMeHTaM. TexHuueckue yciaoBusi. CxeMHasi JOKyMEHTalIHsl.
[IpaBwiia BeimonaHeHus yeprexeil [111.OkcrnyaTaimoHHas 1 peMOHTHas TOKyMEHTalus

ABTOMaTH3alMs NPOEKTHPOBAHUS U TEXHOJOTNYeCKOH MOAr0TOBKHU IMPOU3BOICTBA
CBT. Crpyktypa CAIIP. Buasl obecnieuenusi. Kommiekcbl TEXHUYECKHUX CPEJICTB
CAIIP. Yposuu CAIIP. CAIIP paaunosnekTpoHHOU annapatypsl. Knaccudukanus
CAD/CAM-cuctem. O030p COBpPEeMEHHBIX OTEUECTBEHHBIX U 3apyOeKHBIX cucTteM. Cu-
CTEMBI TPOEKTUPOBAHUS DIIEKTPHUECKUX cXeM. [lakeThl MpUKIaIHBIX POTPAMM IS
MPOEKTUPOBAHUS CTPYKTYPHBIX, IH(POBBIX, AHATOTOBBIX U CMEIIaHHbIX cXeM. CHcTeMbl
MIPOEKTUPOBAHMS NTeYaTHBIX IJIaT. CHCTEMbI CKBO3HOTO MPOEKTUPOBAHUS PaIHO3JIeK-
TpOHHOH anmnaparypsl. KomnbioTepHble yepTekHO-TpaduuecKrue CUCTEMBI TS pa3pa-
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OOTKM KOHCTPYKTOPCKOM JOKYMEHTAIMH allllapaTHO-IPOrPAMMHBIX CHCTEM

CucreMa NpoeKTHUPOBAHUS MEYATHBIX ILIAT.

CtpykTypa 1 BO3MOKHOCTH cucteM. Hactpoiika cxeMHoro pefgakropa. Beaenue 6u6-
S) mrotek. Hactpoiika penakropa nmeyatHeix miaT. PaboTa ¢ peaakTopom neyaTHbIX miat.
[IpaBuiia pacronoxeHusi KOMIIOHEHTOB Ha MeyaTHoM 1are. TpaccupoBka nmeyaTHbIX
miat. IlpaBuiia TpaccupoBku. Pabota co ciosimu.

IIpakTnyeckue 3aHsATHS

1 HSY‘IGHI/IG H aHaJIM3 TCXHUYCCKOI'O 3aaHus Ha U3JCIINEC

O(bOpMJ'IeHI/Ie TEKCTOBBIX TOKYMCHTOB B COOTBETCTBUU C Tpe60BaHI/I$[MI/I

OdopmiieHre TEXHUIECKOTO 3a/1aHNs Ha U3/eTIHe

OdopMieHe TPUHITUITHATLHON dJICKTPHUECKON CXEMBI

OdopmieHue nepeuHs IEMEHTOB U crienrukanmu

OO IWIN

OdopmieHe TPaCCHPOBKH MTEYATHOH TIATHI

7 Odopmiierre cOOPOYHOTO YepTekKa MEIaTHON TIIaThI

JlaGopaTopHble paGoThI

1 Coznmanue neuatssix mwiar. Coszmanne PCB xoMnoHeHTOB

CocraBHBIE JIOTHYECKHE BEHTHIIN B OOHOM ITaKETC U UX 3JICKTpOCH8.6)KeHI/Ie

Co3zaHue neyaTHbIX IJ1aT THOKON MJIaHUPOBKU

Coznanue NBYXCIOWHOM, IBYXCTOPOHHEH, MHOTOCJIONHON MEYaTHOM MIIaThl

Co3anne 4eThIpeXCIOMHON NeYaTHO! IJIAThI

OO WIN

CO3I[aHI/Ie HM30JIALMOHHBIX CI0EB II€YaTHOM IIaThl

26

IIpakTuka yuyeoHas

Buabl pador:

— IIpoextupoBanue cxem HU(PPOBBIX YCTPOHCTB

— KowmmnsrorepHoe MoenpoBanme dIEKTPOHHBIX YCTPOIMCTB
— Coznanue OMOIMOTEKH OIMMCAHUN 3JIEMEHTOB.

— Pa3pabotka cxemsbl ycTpoiicTBa

— TloctpoeHue cxeMbl NEKTPUUECKON (HyHKIIMOHATHHON

— IlocTpoeHune cxeMbl 3JIEKTPUUECKON MPUHIUITUATIBHON

— Oto0paxkeHue pe3ynbTaToB MOJICITUPOBAHHS

— Pacuer u BBIOOp 2JIEMEHTOB JIJIs1 IU(PPOBOTO YCTPOHCTBA
— KommnoHoBKa paiiodIeMEHTOB B MUHTETPATBHBIX MUKPOCXEM
— YCTaHOBKa U MailKa paJuo3JIEMEHTOB Ha IUIaTy

72
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— TectupoBanue u npoBepka Ha pabOTOCIIOCOOHOCTH
— Ortnaaka nudpoBoro ycrpoiictaa

Tema 2.2. KonctpyupoBanue
I (POBBIX YCTPOICTB

Conep:kanue

IIpoexTpoBanue Jorm4ecKux cxem. MHTerpaspHble CXeMbl. Y pPOBHH POEKTHPOBA-
HUs TUGPOBBIX YCTPOMCTB. [IpHHIIMITBI TPOEKTUPOBAHUS JIOTHUECKUX cxeM. [IpakTuye-
cKas pa3paboTKa cxeM KOMOMHAIIMOHHOM JIOTHUKH, MTOCIeI0BaTeIbHOCTHOTO THMa. [Ipo-
€KTUPOBAaHNE KOMOMHALIMOHHBIX, TOCIIE0BATEILHOCTHBIX cXeM. OCOOEHHOCTH MPOEK-
TUPOBAHUS OCIEA0BATEILHOCTHBIX CXEM.

TunoBble KOHCTPYKIMU MOAYJIeH TEXHUYECKUX cpeacTB. KOHCTpyKIIuu MoyJieit
HU3IINX UEPAPXUYECKUX YPOBHEH HAa OCHOBE IEYATHBIX IUIAT U TEHJAEHIUU UX COBEP-
meHcTBoBanusa. OCHOBHbIE TpeOOBaHUSA, IpeabsiBiIsieMble K TO3am. XapakTepucTUKH
T330B. BapnaHnTbl ycTaHOBKM KOPITYCHBIX HABECHBIX JIEMEHTOB Ha miiaThl. Kpemenue
U TI0JICOeTMHEHNE OECKOPITYCHBIX 3JIEMEHTOB Ha Iu1aThl. OCOOEHHOCTH KPUCTANIOHOCH-
Tesel, mpuMeHsieMbIX B 3apyOexHbix OBM. KoHcTpykiiuu Moyneil TeXHU4eCKuX
cpenctB DBM BricHIuX MepapXxnUuecKuX YpOBHEM

KoncTrpyupoBanue neyatnpix niat. O01ue noHaTus, KiaccupuKamoHHble PU3Ha-
KM U OCHOBHBIE KOHCTPYKTHBHO-TEXHOJIOTUYECKUE PA3HOBUIHOCTH MI€YATHBIX ILIAT.
CpaBHUTEIIbHBIE XapaKTEPUCTUKN BAPUAHTOB MHOTOCJIOWHBIX I1at. [lapameTpbl KOH-
CTPYKLUHI U TpeOOBaHUs, IPEAbIBIISIEMbIE K IIEUaTHBIM IIJIaTaM. DJIEKTPUUECKHE, KOH-
CTPYKTHBHBIE, TEXHOJIOTMYECKUE, MEXAaHUYECKUE U APYTHUE MapaMeTphl EYATHBIX ILJIAT

MeToabl OLIEHKH KaYeCTBAa U HAIE:KHOCTH Ill/lqlpOBl)IX yCTPOﬁCTB

O6H_II/IG CBEJICHUS U OCHOBHBIC IIOHATHUS HaJeKHOCTHU. [Tokazarenu HagexxHoctu. Pacuer
HaaACKHOCTH. HpOGKTHpOBaHI/Ie Ha 3aIaHHYIO HAJC)KHOCTD. MeToIbI TOBBIIICHUS
HaJeXHOCTH. MeTOoIbl OIICHKH KauecTBa

OCHOBBI TEXHOJIOTHYECKHUX MPOLECCOB NIPOU3BOACTBA HU(PPOBLIX YCTPOUCTB
OO1u11e MOHATHUS O TEXHOJIOIMYECKHUX Ipoleccax. TexHorornyeckast JOKyMEHTalusl.
ABTOMaTH3a1Ms IPOU3BOACTBEHHBIX ITpolieccoB. McnbITanus nu(poBBIX YCTPOHCTB.
KonTponb 1udpoBbIX ycTpoiCTB

93

Po6oTb1 M poboToTexHuka.Busl u kiaccbl po60oToB. CUCTEMBI yIIpaBiIeHUST POOOTaMHU.

CTpyKTypa MEXaHU3MOB MaHUIYJISIIMOHHBIX POOOTOB. [IpHBOIBI MAaHUITYIIITOPOB U PO-
6otoB. Koneunsle aBTomMatbl. O61acTH NpUMEHEHHUS! POOOTOB.

IIpakTHYecKHe 3aHATHA

1

Pacuer Tunopasmepa neyaTHoOMH MIaThl

2

PacueT 4acTOTBI COOCTBEHHBIX KOJICOaHUI PaBHOMCPHO HaFPY)KCHHOﬁ TIJ1aCTUHBI

26
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Pacuet yncia ciioeB ¥ TOJIIIMHLI MHOTOCIIOMHON IT€YaTHON IIAThI

Pacuer quameTpa MOHTaKHBIX OTBEPCTUHI

Pacuer PACCTOSAHUA OT Kpasd 40 3JICMCHTOB II€YaTHOI'O pHCYHKA

Pacuer IMUPUHBI NICYATHBIX ITIPOBOAHUKOB

Pacuer AUaMETpa KOHTAKTHBIX IIJIOMAA0K

Pacuer paccTosHMs MEXIy 3JIEMEHTAMU IPOBOSALIETO PUCYHKA

Pacuer 371eMEeHTOB MPOBOJSAIIETO PUCYHKA peNbeHBIX MJIaT

10 Pacder 371eMEeHTOB MPOBOISANIETO PHCYHKA MHOTOYPOBHEBBIX MEYATHBIX ILIAT
11 Pacuer 37eKTpuiecKrx napaMeTpoB rHOKMX MeYaTHBIX Kabemen
12 TernnoBol pacdyeT TMOKWX MEYATHBIX KaOeen
15 Pacuer Hage)XHOCTH MEYaTHOM TIATHI
JlaboparopHblie padoThI
1 Co31aHue U peITaKTUPOBAHUE CHMBOJIOB KOMITOHCHTOB 24
2 Co3nanue cBoeil OMOIMOTEKN KOMIIOHEHTOB
3 BBo1 cXeMbl MPUHIMITHAILHON 3JICKTPUIECKON
4 Co3zanue neyaTHoM IIIaTel
5 PacrosoxeHrne KOMIIOHEHTOB Ha MEYaTHOM T1aTe
6 TpaccupoBka rmeyaTHOU TUIATHI
Conep:kanue 8
Tema 2.3. IlpoexTrpoBanue mud- 1 | Merog npororunos. Ieuarnsie miatsl. KoHcTpyHpoBaHue mpuGopos 1
POBBIX YCTPOMCTB IIpakTnyeckue 3aHATHSA
1 MonennpoBaHue CXEMBbI 110 HHIMBUyaJIbHOMY 3aJJaHHIO 14
2 Co3aHne NPUHIUITUAILHON CXEMBI IO WHIWBUIYATBHOMY 3a/IaHUIO
3 Co3naHue mepeyHst IEMEHTOB CXEMBI 10 HHAMBUYAIbHOMY 33JaHUIO
4 Pa3menienne 1 KOMOHOBKA 3JIEMEHTOB Ha MEYATHOM IIaTe
5 CoziaHne OJJHOCTOPOHHEN MEYaTHOM MJIaThl IO UHIMBUAYAIbHOMY 3a/I1aHUIO
6 Coznanue TpacCHPOBKH MEYATHOM MIIATHI 110 HHIMBUYaTbHOMY 3aJaHHIO
7 Coznanne cOOpOYHOTo YepTerka NevyaTHOM MaThl MO0 MHAMBUAYAILHOMY 33JIaHUIO
Kypcosoii mpoekt
1 CTpyKTypHas cxeMa KOHCTPYKTOPCKO-TEXHOJIOTHIeCKOro mpoektupoanwms [111 30
2 V3yueHne u aHaIn3 TEXHUYECKOTO 3aJlaHUsl Ha U3/IeNInue
3 Bp100p THIIa KOHCTPYKIMU OJI0Ka, KOMIIOHOBOUHOU CTPYKTYPHI siueek DA
4 Br160p Tuna koHcTpyKiuu, kinacca TouHoctu 111
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BBI60p MCTOJJa N3TrOTOBJICHUA, MaTCpHalla OCHOBAHHA T1I1

Pa3zpaboTka KOMIOHOBOYHBIX 9CKH30B STYEHKH U BBIOOP rabaputHbIX pazmepos [111

Onpenenenue Toamuubl U yucia cioes 11

Pacuer asiemenTOB nposopsiiero pucyska I111

Pacuer Ha neiicTBue BUOpamuu u yaapa

Pacuer TenoBoro pexuma

Pacuer Hage:xxHOCTH (PYHKIMOHATIBHBIX ycTpoiicTB Ha [111

[IpoBepounsie pacuets 111

Brimonnenue cO0poyHOro ueprexa sueiiku. Beimonnenue yeprexa I111

ITonroroBka pazpaborannoro npoekra I1I1 k nponsBoacTBy

15

KoHCTpyKTOpCKO-TEXHOIOTNYECKask JOKYMEHTAUs

IIpou3BoacTBeHHAS NMPAKTUKA (110 NPOPUII0 CHIENHATBHOCTH)

COCTaBJICHUE CTPYKTYPHI HU(PPOBBIX YCTPOHUCTB, BXOASIIMX B COCTAB KOMITBIOTEPHBIX CUCTEM U KOMILJIEKCOB
COCTaBJICHHUE MEPEYHS AIEMEHTOB C YKa3aHHEM OCHOBHBIX ITAPAMETPOB M XapaKTEPUCTHK

MOHTaX, 3aMEHa y3JI0B IU(PPOBHIX YCTPOHCTB

OILICHKH KaueCTBa U Ha/IeKHOCTU U(GPOBBIX YCTPOICTB

y4acTHe B IPOCKTUPOBAHUU LU(PPOBBIX YCTPOUCTB

BBITMIOJTHEHHE MMPOEKTHBIX MPOLIETYP KOHCTPYKTOPCKO-TEXHOIOTUYECKOTO TPOSKTUPOBAHUS

paboTa ¢ maketaMu NPUKIAIHBIX TPOTPAMM MO ABTOMAaTH3UPOBAHHOMY IPOSKTHPOBAHUIO IIU(PPOBBIX YCTPOHCTB
BeJIeHHe U 0OpPMIICHHE TEXHUUYECKOH IOKYMEHTallUU

180

CamocrosiTesbHasi padoTa mpu u3ydenuu pasaena 2 [IM 01

1) CoctaBnenue u ohopmIIeHUE TEXHUIECKOTO 33/JaHUSI HA KOMITBIOTEPHYIO MPOTpamMmy
2) U3roroBieHue NeYaTHON IJIAThI 110 UHANBUYyaIbHOMY 3afaHuio Metogom JIYT

3) HsroroBnenue mpoctoro podoTa U pa3padoTKa JOKYMEHTAIlUU K HEMY

166

Bcero

1127

Jliist XapakTepHCTHKN YPOBHS OCBOEHHS Y4eOHOT0 MaTepuaa NCITIOIb3yIOTCS CIIEAYIONIe 0003HAYCHNUS:

1 — o3HakoMUTENBHBIH (Y3HaBaHUE paHee U3yYEHHBIX OOBEKTOB, CBOHCTB);

2 — penpoyKTHBHBIN (BBIIIOJIHEHHE JESATEIBHOCTH MO 00pa3ily, HHCTPYKLUH WU M0]] PYKOBOACTBOM);

3 — IPOIYKTUBHBIH (TUTAHKPOBAHHUE M CAMOCTOSITEIILHOE BBITIOJIHEHHE JIESITEIbHOCTH, PeLlIeHHe MPOOJIEMHBIX 3a/1ay).
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4. YCJIOBUS PEAJIMBAIIMU ITPOT'PAMMBI TIPO®PECCUOHAJIBHOT'O MOAY JIA

4.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepHAIbHO-TEXHHYECKOMY 00ecredeHUuI0

Peanuzanus nporpammsl mpohecCuoHaTBLHOTO MOAYIS TpEOyeT HalTn4Ke

a) maboparopun UPPOBON CXEMOTEXHUKH.

OcHamenHocTs Jtaboparopuu: I1K — 15, mpoekTop, 3kpaH, MapKepHas 10cKa,

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

0) kabrHeTa MPOSKTHUPOBAHUSI IIU(PPOBBIX YCTPOUCTB

OcHareHHoCTh KaOuHera:15 cronoB, 30 cTyabeB, CTOJ U CTYJN IS IPENojiaBaresis, IepeHoc-
HOM MPOEKTOp, IKpaH, HOYTOYK, JIOKaIbHAasi BHIYMCIUTENbHASA CETh C IOCTYIIOM K pecypcam cetu MH-
tepHet OfficeProfessionalPlus 2010, caer-dakrypa Ne Tr036229 ot 03.08.2012; AKT nmpeaocTaBiICHHS
npaB Ne Tr045687 ot 03.08.2012, Windows 7 ProfessionalandProfessional Kx64, moroBop Ne 43-
12/1670-2017 ot 01.12.2017

B) DJIEKTPOMOHTAXHOU MaCcTEPCKOM

OcCHaIIEeHHOCTh MAaCTEPCKOM :Paboune KaGUHBI MO HIEKTPOMOHTAKY

r) JlJaboparopuu aBTOMaTU3UPOBAHHBIX HHPOPMAIIMOHHBIX CUCTEM

OcHamennocTs J1aboparopuu:11 cromnos, 20 cTyabeB, CTON U CTYN IS TperojaBarens, 2
[1K,JIabopatoproe o0opyoBaHUE: KOMIUIEKTYIOIUE Al COOPKM, MOHTaXa U IKCILTyaTalluu, KOM-
IUIGKT MHCTPYMEHTOB, OOOpYJOBaHWE U TECTUPOBAHMS, MASIBHUKH, KOMIUICKT MepuepUuiHBIX
yctpoiicte, Windows XP Professional, JloroBop Ne 43-12/1670-2017 ot 01.12.2017;
OfficeProfessionalPlus 2010, Cuer-dakrypa Ne Tr036229 ot 03.08.2012; AKT npenocTaBicHUs TIpaB
Ne Tr045687 ot 03.08.2012; noroBop Ha, MpeOCTABICHUE IOCTOSHHOIO J0CTyna K cetu MHTepHer ot
01.01.2018 Ne JIKO-00390-2018

n) JlJaboparopuu 31eKTPOTEXHUYECKUX U3MEHEHUN

OcHaieHHocTh Jlaboparopuu:15 cronos, 30 cTynbeB, JOcKa, IEPEHOCHOW MPOEKTOP, IKpaH,
HOYTOYK, JIOKaJbHas BBIYHCIUTENbHAS CETh C JOCTYOM K pecypcaM cetu HuTepHer
OfficeProfessionalPlus 2010, cuet-dakxtypa Ne Tr036229 ot 03.08.2012; AKT mpeaocTaBICHHS MPaB
Ne Tr045687 ot 03.08.2012Windows 7 ProfessionalandProfessionalkKx64, norosop Ne 43-12/1670-
2017 ot 01.12.2017

4.2. UudopmannoHHoe odecniedeHue 00y4eHus

Ilepeuens pekoMeHAyeMbIX Y4eOHbIX W3daHuii, IHTepHET-pecypcoB, JAOMOJHHUTEIbHOI
JINTEPaTyphbl

OcHoBHas nuTeparypa:

1. Asgouenko b.M. lludpossie n aHanorosbie ObICTPOICHCTBYIOIINE YCTPOMCTBA [ DIEKTPOH-

HBIN pecypc]: yuebHoe mocobue / b.M1. Apnouenko. — DnexTpoH. nad. — Mocksa: TYCVYP,
2012. — 165 c. — Pexxum nocryna: https://e.lanbook.com/book/4946

2. Kemum B.M. TunoBble 3JI€MEHTHI aBTOMATHYECKOTO YIPaBJICHHS: ydeOHOe mocobue Jyis
CIIO. - M.: ®opym, 2004 r.

3. Kpacosckuit A.b. IIpoekTnpoBanrie KOMOWHAIIMOHHBIX IU(PPOBBIX YCTPOUCTB [IIEKTPOH-
HBII pecypc]: yueOHoe nocobue / A.b. Kpacosckuii, B.A. Co6osneB. — DJEeKTpOH. aH. —
MockBa: MI'TY wum. H.D. baymana, 2012. — 27 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/52372

4. Memutsiea .M. IludpoBasicxeMOoTeXHHKA: YICOHHUK IJIsi CPpeAHETO MpO¢heCcCHOHATHHOTO

obpazoBanus. — M.: Akanemusi, 2005r.

5. Iuporosa E.B. IIpoexTupoBanue u TEXHOJIOTHS MEYATHBIX IJIAT: YYeOHUK Ui By30B. — M.:

®opym, 2005 T.

6. CaBun A.A. lludpoBsie ycTpoicTBa M MUKPOIIPOIIECCOPHI [ DIIEKTPOHHBIN pecypc]: yaeOHo-
Metoaunyeckoe nocodue / A.A. CaBuH. — DiekTpoH. 1aH. — Mocksa: TYCVYP, 2012. — 12
c. — Pexum gocryna: https://e.lanbook.com/book/10912
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[Iepuoanueckue u3ganus:

1. Tazera «OOnacTHas razera»

2. Tazera «Poccuiickas razera»

3. XKypnan «CoBpeMeHHas IEKTPOHUKA

4.3. O61mue TpeGoBaHus K OPraHu3aniu 00pa3oBaTeJbLHOIO Mpoiecca

Peanu3zanus nporpaMMbl MOAYJIs IIPEANOaraeT 00sa3aTeabHy0 yu4eOHYI0 MPaKTUKY IO MOJIy-
YCHHIO MPOQPECCHOHANTBHBIX HABBIKOB Ha 0a3e MPOM3BOJCTBEHHBIX MAacCTePCKHUX M Jaboparopuii oOpa-
30BaTEJIbHOIO YUPEXKICHHSL.

OO0s3aTeNbHBIME  YCIIOBHSIMA OCBOCHHS MPOrpaMMbI NMPO(HECCHOHAIBHOTO MOJYJIS SIBIISET-
CSIyCIEIIHOE OCBOEHHUE CIEAYIOIIUX AUCHUIUINH: «OCHOBBI JIEKTPOTEXHUKNY, «llpuknagHas 3iex-
TPOHHUKA»,«DJIEKTPOTEXHUUECKHE U3MEPEHUs», «/luckpeTHas MaremaTuka», «OCHOBBI aIrOpUTMM3a-
UM U IPOTrpaMMUPOBaHMSI»,«be30nacHOCTb KU3HEACATEIbHOCTH.

O0s3aTeIBHBIMYCIIOBHEM JIONTYCKa K Y4eOHOW MPaKTUKE (IO MOJIYYEHUIO MPO(pECCHOHATBHBIX
HaBBIKOB) B paMKax IpogeccuoHanbHoro Moayis IlpoektupoBanue mU@pOBBIX yCTPOHUCTBABISIOTCA:
MHCTPYKTaX 110 TEXHUKE O€30MaCHOCTH, ITpaBUJIa BHYTPEHHETO paclopsIKa.

4.4. KagpoBoe o0ecnieueHne 00pa3oBaTeILHOIO Mpoiecca

TpeGoBanns K KBaAJIM(PUKALUM NeJATOTMYECKUX (MHKEHEPHO-TeJarornyecknux) Kajapos,
o0ecrneyuBaOmMX 00y4eHHe 10 NPO(PecCHOHATBHOMY MOIYJIIO:

HAJIMYUE BBICIIETO MPO(HECCHOHATLHOTO 00pa30BaHMsI, COOTBETCTBYIOIIETO TMPOQUITI0 MOTYJIIsS
«IIpoextupoBanue HU(PPOBBIX YCTPONUCTBYU CHENMATBHOCTH «KOMITBIOTEPHBIE CUCTEMbI U KOMILIEK-
CBI».

TpeboBanus K KBaIU(PUKALUM NEAArOrMYeCKUX KAJPOB, OCYLIECTBJSIOIIMX PYKOBO]-
CTBO NPAKTUKOMI

MHxeHepHO-IIe1arornuyeckuil cocTaB:HaJIMYMe COOTBETCTBYIOLIEr0 00pa3oBaHus MO MPOdUIIIO
CHELMAIbHOCTH.

Macrepa: HanMuue COOTBETCTBYIOUIET0 00pa3oBaHMs MO NPOGIIII0 CHELUATbHOCTH, HaJIHUYue
5-6 xBaMM(PUKAIMOHHOTO pa3psaa, OMBIT ACATEIHHOCTH B OPraHU3aIMAX COOTBETCTBYIOIIEH mpodec-
CHOHAJIBHOU Cephl.

OO0s3aTenpbHas CTaXKUPOBKAaHA MPOQPHIBHBIX MPEINpUATUSX (B OpraHu3alusx) He pexe 1-ro
pasa B 3 roja
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI NPOPECCHOHAJIBHOI'O
MOAYJA (BUJA TPOPECCUOHAJIBHOU JEATEJIBHOCTH)

Pe3yabTarsl
(ocBOEHHBIE PO EeCCHOHAb-
Hble KOMIIETEHIIMH)

OcHOBHbBIE OKA3aTeJIH OLCHKHU pe3yJib-
TaTa

DopMbI U METO-
Abl KOHTPOJISI M
OlIeHKH

IIK 1.1. BeimonasaTh TpeOOBaHUS

TEXHUYECKOTO 3a7aHus Ha
IIPOEKTUPOBAHUE M (POBBIX
YCTPOMCTB

CoOuroieHre TEXHOIOTMYECKOU ITOCIIEN0-
BaTEJIbHOCTHU COTJIACHO TEXHUYECKOMY 3a-
JIAHUIO TIPY TPOCKTUPOBAHUH IIUPPOBOTO
YCTpOMCTBA

IIK 1.2. Pa3zpabarbiBaTh CXEMbI
IUGPOBBIX YCTPOICTB Ha OCHOBE
MHTETPAIBHBIX ~ CXEM  pa3sHOU
CTEIIEHU MHTErpaluu

Pa3paboTtka cxembl HU(POBBIX YCTPOUCTB
Ha OCHOBE MHTETPATBHBIX CXEM pa3HON
CTETIEHU MHTETPalun

IIK 1.3. Mcnonb3oBaTh cpeacTBa
U METOJIbl aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHMUS TIPH Pa3pabOTKe
1IU(POBBIX YCTPOKCTB

PazpaboTtka uuppoBIX YCTPOUCTB C I0-
MOIIIBIO CPE/ICTB ¥ METOJI0B aBTOMATH3H-
POBaHHOTO MPOCKTHPOBAHHUS

I[IK 1.4. IIpoBoauTh H3MEpEHUs
[apamMeTpoB MIPOCKTUPYEMBIX
YCTPOUCTB u OTIpEeIeNATh
II0KAa3aTeIN HaJIe)KHOCTH

BeisiBneHue u pacyer  mapameTpoB
MIPOEKTUPYEMBIX YCTPOMCTB U MOKa3aTeen
HAJIC)KHOCTH

CootBercTBHE IIPEICTABICHHOM
[IK 1.5. BoinonHaTe TpeGoBaHMs | JOKYMEHTALlMMHA BCEX Jrarnax
HOPMAaTHUBHO-TEXHUYECKON IIPOEKTUPOBAHHUS YCTPOWCTBA
JOKYMEHTalluu TpeOOBaHUSIM  HOPMATHUBHO-TEXHUUYECKOM
JOKYMEHTaluu

DKcIepTHas OleH-
Ka 3allUTHI OTYETA
10 TIPAKTHKE.

DKcIepTHas OLEH-
Ka IyOJu4HOH 3a-
IIMTBl  KypCOBOWU
paboter  «IIpoek-
THpOBaHUE  IU(-
poOBOTO yYCTpOii-
CTBa»

@opMBl U METOABI KOHTPOJS U OLIEHKH pPEe3ylIbTaTOB OOYYEHHs MO3BOJIAIOT MPOBEPUTH Y
o0yJaromuxcsi He TOJBKO CHOPMUPOBAHHOCTHIPOPECCHOHATBHBIX KOMIICTCHITMI, HO W Pa3BHTHC
OOIIMX KOMIETSHIINI U 00ECTICUNBAIOIINX UX YMEHUH.

Pe3yabTarsl DopMbI U METO-
OcHoBHBIE TOKA3aTeJIH
(ocBOeHHBIC 00IIHE AbI KOHTPOJISI H
OlIEHKH pe3yJibTaTa
KOMTIIETEHIIUN) OLIEHKH
OK 1. IToHumaTe CymHoOCTb U
COIMATbHYIO 3HAYUMOCTH CBOCH - JIEMOHCTpAIIHS HHTEPEca K Nutepnperanus
Oymayuieit nmpodeccuu, IposBIATH K | Oyayreit npodeccun pe3ynabTaTOB
Hel yCTOMUYMBBIN UHTEpEC HaOJI0/1eHui 3a
- BBIOOp M TPUMEHEHNE METO/I0B 1 | ACITCIBHOCTBIO

OK 2. Oprann3oBbIBaTh
COOCTBEHHYIO JI€ITEIbHOCTb,
OIIpEJIeNIATh METO/IbI U CIIOCOOBI
BBITIOJTHEHUS TPOPECCUOHANTBHBIX
3a]1a4, OLICHUBATh UX

3¢ PEeKTUBHOCTH U KA4€CTBO

croco0oB pereHust MpohecCHOHATBHBIX
3a/1a4 B 00J1aCTH OpraHU3aIuu
COOCTBEHHOM JeSITeIbHOCTH;

- OpTaHU3aIHs CaMOCTOSATENBHBIX
3aHATUN TIPU U3YUCHHUH

PO eCCHOHAITBHOTO MOJTYJIS;

- oleHKa Y PEeKTUBHOCTU U
Ka4ecTBa, BHIOPAHHBIX METOIOB U
croco0oB perieHust MPohecCHOHATBHBIX
3amad

o0yyaromerocs B
MIPOIIECCE OCBOE-
HUS 00pa3oBa-
TeIbHOU TIpOorpam-
MbI
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Pe3yabTaTsl
(ocBoOeHHBIE 001IME
KOMIIETEHIIMH)

OcCHOBHBIE OKA3ATEJIH
OIIeHKH pe3yJbTaTa

DopMbI U METO-
Abl KOHTPOJISI ¥
OlIeHKH

OK 3. [Ipunumars perieHus B
CTaH/IapPTHBIX U HECTAaHAAPTHBIX
CUTYyalUsX U HECTU 33 HUX
OTBETCTBEHHOCTh

- pelieHue CTaHAAPTHBIX U
HECTaHJAPTHBIX 3ajay B 00JacTu
NPOCKTHUPOBAHUS IIU(PPOBBIX YCTPOHCTB

OK 4. OcymiecTBiSTh NOUCK U
UCIOJIb30BaHNE HH(DOPMAITHH,
HeoOXxoauMoi 1115 9PpPeKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHAIBHBIX
3an1a4, mpoeccCHoHAIBLHOTO U
JIMYHOCTHOTO Pa3BUTHS

- 3¢ PEeKTUBHBIN TOUCK
HE00X0IMMO HH(pOPMAaLINK;

- WCIIOJIh30BAHUE PA3TTHUHBIX
MCTOYHHKOB, BKJIIOYAs 3JICKTPOHHbIE

OK 5. Hcnonb3oBaTh
nH(pOpPMaIMOHHO-
KOMMYHHKAITMOHHBIC TEXHOJIOTHU B
poeCCUOHATILHOMN IEeATEITLHOCTH

- MIPOEKTUPOBATH TOIIOJIOTHIO
MEeYaTHBIX IJIaT, KOHCTPYKTUBHO-
TEXHOJIOTHYECKHE MOIYJIH [IEPBOTO
YPOBHSI C MPUMEHEHUEM TaKETOB
MPUKJIAIHBIX TPOTpaMM

OK 6. PabGoTaTh B KOJUIGKTUBE U
KoMmaHn/ie, 3 (HeKTUBHO 00IIATHCS C
KOJIJIETaMH, PYKOBOACTBOM,
MOTPEOUTEISIMU

-B3aMMO/ICHCTBHUE C 00yYarOIIUMUCH,
npernoaaBaTesiMi, paboToIaTeISIMHU B
x0J1e 00y4YeHus1, 00CeCIIeYnBaroIIee Kave-
CTBEHHOE BBITIOJIHECHHE 3a/1aY;

- BEJICHHE JIMAJIOTa C KOJUIEraMHu; CO-
OJIF0ICHHME STUYECKUX HOPM

OK 7. bpatb Ha cebst
OTBETCTBEHHOCTH 32 pabOTy WICHOB
KOMaH/IbI (IO TYMHEHHBIX),
pe3yabTaT BBINOJHEHUS 3aJaHUI

- PaIMOHATBHOCTH OPTaHU3AIMH JICATEITh-
HOCTH ¥ TIPOSIBJICHHE WHUIIHATUBEI B
YCIIOBHSIX KOMAHTHOH paboTHI;

- PaLMOHAIILHOCTD OPraHU3alii PadOTHI
MOYMHEHHBIX, CBOEBPEMEHHOCTh KOH-
TPOJIsl ¥ KOPPEKIMH (IIPH HEOOXOTMMO-
CTH) IIpoLiecca U Pe3yJIbTaTOB BBIIOJIHE-
HUS IMH 33/1aHUS

OK 8. CamocTosiTenpHO onpejie-
TATh 3a71a4u TPO(eCcCUOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATh-
csi camoo0Opa3oBaHUEM, OCO3HAHHO
TUTAHUPOBAThH MMOBBIICHUE KBAJTH-
bukanun

—  BBICTpaMBaHUE UHJUBHUAYATHHOMN
00pa3oBaTenbHOI TPAaeKTOPUHU

OK 9. OpueHTHpOBATHCS B YCIOBU-
sIX 4aCTOM CMEHBI TEXHOJIOTUH B
po¢eCCUOHABHON IEATETLHOCTH

- CaMOCTOATEIbHOE MPHOOpEeTeHNe
HOBBIX 3HAHHUH C MCII0JIb30BaHUEM
WHHOBAIITMOHHBIX TEXHOJIOTHI
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