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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
HPOPECCHUOHAJIBHOT'O MOAYJIA

1.1 O6s1acTh NpUMEHeHNsI MPOTrPAMMBbI

[Tporpamma npodeccuonanbHoro Moayist [IM.02 «BspinonHeHHE MPOSKTUPOBAHUS DIICKTPOHHBIX
YCTPOMCTB U CUCTEM) IPEJHA3HAUYEHBI JUIsI OCBOEHUSI OCHOBHOI'O BUJA AEATEIBHOCTU MPOEKTUPOBAHUS
DJIEKTPOHHBIX  YCTPOWCTB W CHUCTEeM B 00pa30BaTENbHBIX OpraHu3alusix, pPeaTu3yIoIInuX
oOpa3oBaTesibHble MPOTrPAMMBI CpPEIHEro MNpoQecCHOHATBHOIO0 00pa3oBaHUs MPU IOJITOTOBKE
CHELHUATHNCTOB CPEAHET0 3BEHA C YIETOM MPOQHIIS MOTy4aeMOro mpohecCHOHATEHOTO 00pa30BaHuUsI.

1.2 Mecto npodeccMOHAJIBLHOIO MOAYJISI B CTPYKType OCHOBHOH NpogdeccHOoHAJIbLHOM
0o0pa3oBaTe/IbHOW NMPOrPaMMbI

[Tporpamma npodeccuonanbHoro Moayist [IM.02 «BpinonHeHHE MPOSKTUPOBAHUS DIICKTPOHHBIX
YCTPOHCTB M CHCTEM» H3y4YaeTcsl B pasjiesie yueOHOro IulaHa M OTHOCUTCS K IMPO(pECCHOHAIBHOMY
mukiy. Ha u3yuenne npodeccnonanbaoro moayss oroautcs 308 yacos.

1.3 lean u 3aga4u NpogecCHOHAIBLHOTO MOAYJISI — TPeOOBAHUSI K pe3yJIbTaTaM OCBOCHMS
AUCHHUILIHHBI

B pesynbrare ocBoeHus npohecCHOHAIBLHOTO0 MOAYJIsl, 00yJarouics JOJIKEeH

yMeThb:

- OCYIIECTBIISATH COOp M aHAIN3 UCXOAHBIX JaHHBIX IS BEIOOpA CTPYKTYPHBIX, (QYHKIIMOHAIBHBIX U
IIPUHLAIIAAIBHBIX CXEM;

- OI0MpaTh NIEMEHTHYIO 0a3y NpH pa3padOTKe MPUHIMIIHAIBHBIX CXEM 3JIEKTPOHHBIX YCTPOUCTB C
y4eTOM TpeOOBaHUN TEXHUYECKOTO 3a/1aHuUs;

- OIUCHIBATH PAOOTY MPOEKTHUPYEMBIX YCTPOMCTB HAa OCHOBE aHAIM3a IEKTPUUECKUX,
(YHKIMOHAJIBHBIX U CTPYKTYPHBIX CXEM;

- BBINIOJIHATD YEPTEKU CTPYKTYPHBIX U HIEKTPUUYECKUX IPUHLUIUAIIBHBIX CXEM;

- IPUMEHSATh MAaKEThl MPUKJIAIHBIX IPOIPAMM ISl MOJIEIUPOBAHUS NIEKTPUUECKUX CXEM;

- 0OPMIISATH KOHCTPYKTOPCKYIO JOKYMEHTAIMIO Ha OJHOCTOPOHHHE U ABYCTOPOHHHE NE€UaTHBIE
IJIaThI;

- IPUMEHATh AaBTOMATU3UPOBAHHBIE METOJIbI Pa3paOOTKN KOHCTPYKTOPCKON JOKYMEHTAIUH;

- OCYUIECTBJIATH COOP U aHAJIN3 UCXOAHBIX JaHHBIX JUIsl BBIOOpA CTPYKTYPHBIX, PYHKIIMOHAIBHBIX U
MPUHIUIINATIBHBIX CXEM IIPOEKTUPOBAHUS IE€TAJIEH, Y3JI0B U YCTPOMCTB PAAUOTEXHUYECKUX CUCTEM;
- 10A0MpaTh FIEMEHTHYIO 0a3y MpHU pa3paboTKe NPUHIMIHAIBHBIX CXEM JJIEKTPOHHBIX YCTPOICTB
C y4eTOM TpeOOBaHUI TEXHUYECKOTO 3aaHNUs;

- BBIITOJIHATBH HECJIOKHBIE PACYEThl OCHOBHBIX TEXHUYECKHUX ITOKA3aTesIeld MPOCTEUIINX
HNPOEKTHPYEMBIX 3JIEKTPOHHBIX IPUOOPOB U YCTPOUCTB;

- IPOBOJUTH aHAJN3 PabOTHI pa3pabaTbIBAEMON CXEMbI JIEKTPUUECKON MPUHIMITHATILHON
AIIEKTPOHHBIX TPUOOPOB U YCTPOMCTB B MPOrpaMMe CXEMOTEXHUUECKOTO MOICTUPOBAHNUS;

- IPOBOANTH aHAJIN3 TEXHUUYECKOTO 3aJaHUs Ha IPOEKTUPOBAHNE JIEKTPOHHOTO YCTPOWCTBA Ha
OCHOBE I1€YaTHOI'0 MOHTaXa;

- YUTATh IPUHIUITAATIBHBIE CXEMBI JJIEKTPOHHBIX YCTPOUCTB;

- IPOBOJIUTH KOHCTPYKTHBHBIHM aHAJIN3 HJIIEMEHTHOM 0a3bl;

- BBIOMpATh KJIacC TOYHOCTH U IIar KOOPAMHATHOMN CETKH Ha OCHOBE aHAJIN3a TEXHUYECKOTO
3a1aHUS;

- BBIOMPATh M PACCUUTHIBATH 3JIEMEHTHI IIEUaTHOTO PUCYHKA;

- KOMIIOHOBATh U pa3MeIlaTh dJIEKTPOPAIUOIEMEHTHI HA TI€YAaTHYIO IUIATY;

- BBITIOJIHATH pacdyeT KOHCTPYKTUBHBIX MOKA3aTEJEN JIEKTPOHHOTO YCTPONCTBA;

- BBINIOJIHATD PacuyeT KOMIIOHOBOYHBIX XapaKTEPUCTUK DJIEKTPOHHOIO YCTPOMCTBA;

- BBINIOJIHATH pacyeT rabapuTHBIX pa3MepOB MEYaTHON IIaThI 3JIEKTPOHHOTO YCTPOICTBA;

- BBIOMPATh THIIOPa3MephI MEYaTHBIX TIIaT.

- BBIOMPATh CIIOCOOBI KPEMJIEHN U 3alUThl IPOEKTUPYEMOI0 3JIEKTPOHHOI'O YCTPOMCTBA OT
BIWSHUS BHEIITHUX BO3JICHCTBUIA;



- BBIMOJIHATH TPACCUPOBKY IIPOBOIHUKOB [1€4aTHON IUIATHI;
- pa3zpa0aThIBaTh YEPTEXKU IIEUYATHBIX IUIAT B aKeTe NpUKIaAHbIX nporpaMm CAIIP;
- IPOBOJIUTH aHAJIN3 KOHCTPYKTHUBHBIX OKa3aTeNel TEXHOIOIMYHOCTH.

B pe3ynbrate ocBoeHUs Mpo¢deCCHOHATBHOTO MOIYJIS TOJIKHBI OBITH CHOPMUPOBAHBI:
00wue KomnemeHyuu, sKuOYarOwue 8 cedsl CHoCoOHOCMb:

OK 01. Beibupats croco0bl penieHus 3aaa4 npohecCHOHATbHON IeATeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPECTBA MMOMCKA, aHAIN3a U UHTEPIPETallMi HHPOPMAIIUN U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BBITIOTHEHHS 32/1a4 MPOPECCHOHATBHON JIeITeTbHOCTH;

OK 03. IImannpoBath U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE PA3BHUTHE,
NpEANPUHIMATENBCKYIO JEATENFHOCTh B NMPOQEeCcCHOHATBLHON cdepe, HCIoab30BaTh 3HAHUS II0
(MHAHCOBOM I'PAaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYyalUsIX;

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U pabOTaTh B KOJUIEKTHBE M KOMaH/IE;

OK 05. OcymiecTBasTh yCTHYIO U NHCbMEHHYK0 KOMMYHHUKAIMIO Ha TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. IlposBiATh TI'pa’kJaHCKO-NIATPUOTHYECKYIO IO3UIHUIO, JI€MOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPATUIIMOHHBIX OOMICUEIIOBEYCCKUX IEHHOCTEH, B TOM YHCIIE C YIETOM
FapMOHU3ALUA MEKHALMOHAIBHBIX W MEXPEIUTHO3HbIX OTHOLICHHWM, IPUMEHSTh CTaHIAPThI
AHTHUKOPPYMIIMOHHOTO MTOBEICHUS;

OK 07. CopnelicTBOBaTh COXpPAaHEHHIO OKPYXKAIOIIEH Cpeibl, pecypcocOepeKeHnI0, MPUMEHSTh
3HaHUS 00 U3MEHEHUH KIIMMaTa, PUHLUIIBI OepexIIMBOTr0 IPOU3BOJICTBA, 3(PPEKTUBHO JeiicTBOBATD
B UPE3BBIYANHBIX CUTYALMSIX;

OK 08. Mcnonp30BaTh CpeacTBa PU3NUECKON KYIbTYPBI U1l COXPAHEHUSI U YKPETJIEHUS 3J0pPOBbS B
npoiiecce NpodecCHOHAIBHOM AEATENbHOCTH M MOJIEpKaHUsI HeOOXOAUMOT0 YPOBHS (PU3NYECKON
MOJITOTOBJICHHOCTH;

OK 09. INonp3oBatbcs npodhecCHOHATBLHON JOKYMEHTAMe Ha rocy/1apCTBEHHOM UM MHOCTPAHHOM
A3bIKAX.

HpOd)eCCMOHaJZbele KomMnemenyuu, eKjirodarnuue 6 cebst cnocobHocms.:

IIK 2.1. CocraBuiTh QJICKTPUYCCKUC CXCMbI, IMMPOBOAWUTL PaCUHCTbhl W AaHAJIU3 IIapaMETPOB
SJICKTPOHHBIX 6J'IOKOB, yCTpOfICTB n CHUCTEM Pas3sIn4IHOTO THIIA C IMPUMCHCHUEM
CIICHHUAIM3UPOBAHHOT'O IPOTPAMMHOTI'O 00eCreueHHs B COOTBETCTBUU C TEXHHYECKUM 3aaHUCM.

IIK 2.2. BEIIOIHATH MPOCKTUPOBAHUC DJICKTPUYCCKUX CXCEM H IMCHATHBIX IJIAT C UCIIOJB30BAHUCM
KOMIIBIOTCPHOT'O MOACIIMPOBAHUA.

1.4. KoiuyecTBOo 4acoB Ha ocBoeHUe NPOGecCHOHATBHOIO0 MOAYJIA: MaKCUMaIbHON yuyeOHOMN
Harpy3ku obydaromerocs 308 4acoB, B TOM yucie 00s3aTENIbHON ayJUTOPHON yueOHOW HArpy3Kd
obyuaromerocst 98 4acoB, caMOCTOSITENIBHOM - 194 vaca, mpoMekyTOoUHast arTecTanus — 16 4acos.



2. CTPYKTYPA U COAEP KAHUE ITPOPECCUHOHAJIBHOT'O MOAYJISA

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

. O0bem B
Buna yueOHoii padoThl
yacax

O6beM yueOHOM THCUMTILTHHBI 308

B TOM YHCIIE:

TEOpETHYECKOe 00yUueHne 42
IPAKTUYECKHE 3aHSITUS 56
CamocrosiTesibHasi padoTa 194
IIpome:xkyTounasi arrecTanus 16




2.2. TemaTu4yecKuii MJIaH U

cojiep:kaHue MPodeccHOHATBLHOTO MOTYJIsI

HaumeHoBaHue pa3iesioB U
TeM NpOo(PecCHOHAIBHOI0
moayas (ITM),
MEKIUCUMINIMHAPHBIX
KypcoB (MJIK)

Coaep:xanue yueOHOr0 MaTepHuaJia, JadopaTopHble paGoThl U NPaKTHYECKHE 3aHATHS,
BHeayIuTOpPHAs (caMocTosiTeIbHAsT) yueOHasA padoTa o0y4aromuxcs, KypcoBas padora (IpoexT)
(ecim mpexycMOTPEHBI)

O0BeM yacoB

1

MJIK 02.01 ITpoekTHpOBaHHU

€ M AHAJIU3 IJTECKTPUUYECCKHX CXEM

82

Tema 1.1. [uonsr u
JTUOTHBIC CXEMBI

Conep:xaHue

11

1.Bunbt v THIIBI DNIEKTpHYECKUX cxeM. HazHaueHne CTpyKTYpHBIX, (yHKIIHOHAIBHBIX
HpI/IHHI/IHI/IaHBHbIX CXEM. HpaBI/IHa YTCHUS BHCKTpI/I‘-ICCKI/IX HpI/IHHI/IHI/IaJ'II)HI)IX CXEM. HpaBI/ma
COCTaBJICHUSI AJIEKTpUIecKux cxeM. [ paduyeckoe o6o3HaueHue coenuueruit. YI'O JIMHUYM rpynnoBoi
cBs3u. CnenuanbHble 0003HayeHus coequaennii. YI'O sneMeHTOB cxeM. DileMeHTHas 0asza
COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.

2. Jluoael 1 cTabmMTpoHbl. HazHaueHue nuonoB u ctabuauTpoHoB. [Ipunimn padotel quoaa. OqHo-
MOJTYTIEPUOTHBIC U JIBYXITOIYIIEPHUOIHBIE CXEMbI BBIPSIMHUTENCH. J[MOTHBIC OTPAaHUYUTEITH.
[MpuHIMI paGoOTH TUOJHOTO OTPAHUIMTEINS TIOCICAOBATEIBHOTO TUIIA.

JlnoHbIe OrpaHUYMTENH MOCIEAOBATEIILHOTO TUIIA ¢ HYJICBBIM ITOPOTOM OTPaHHYCHUSL.
OrpaHu4uTeNH MOCISI0BATSILHOTO THIIA ¢ HEHYJICBBIM IOPOIOM OTPAHUYCHHMSL,

3.IlapannensHble AMOAHBIE OrpaHUYUTENH. [IpHHIKMT pabOThI OrpaHUYUTENS MAPAIICIBHOTO THIIA.
OrpaHn4uTesb C HyJIEBBIM IOPOroM orpaHnyeHns. OrpaHUYUTENb ¢ PUKCHPOBAHHBIM TOPOTOM
orpannyeHus. MoienupoBaHue CXeM OrpaHHuMTENeH napayieIbHOTO THIIA

4.0OrpaHuYUTENN UMITYJIbCOB Ha cTabuiuTpore. [IpuHimn paboTel cxem orpaHuuYuTeNei Ha
crabmutponax. IlociienoBarenbHoe U nMapajuiesbHOE BKIIOUeHHE cTadunuTpoHa. [lopor
crabmm3anuu. Mojenu cTabuauTpoHOB. MoIeTMpOBaHUE CXEMbI OTPAaHUYNTENS HA CTAOMIMTPOHE.
OciuiiorpaMMbl BXOJIHBIX M BBIXO/IHBIX HANPSKEHUH IIPU MOJIETTMPOBAHUN CXEM.

5.®opmuposatenu umiynbcoB. O0rue ceacHus. JuddepeHupyomme 1 UHTErPUPYIOIINE ISTIH,
HuddepeHnnpoBanue pearbHBIX MPSIMOYTOIBHBIX UMITYILCOB. Y CIIOBHE TU(PHEPEHITUPOBAHMSL.
WHTerpupoBaHue OJMHOYHBIX UMITYJIBCOB. Y CjI0BHE UHTErpupoBanus. Cxembl u3mepeHuil. Cxembl
JUTSE MOJICTTUPOBAHUS

TemaTHKa NPpaKTHYECKUX 3aHATHIA

1.MccnenoBanne TUOMHBIX OTPAHUYUTENICH MTOCIICIOBATEIHPHOTO THTIA W TAPAJUICIIEHOTO THIIA

2. WccnenoBanne orpaHUYMTENEH HA CTA0MINTPOHAX

3. I/ICCJ'IC,Z[OBaHI/IC BJIMAHUSA MIEPEXOAHBIX MMPOLCCCOB HA (bOpMy MMPAMOYTOJIbHBIX UMITYJILCOB

Conep:xaHue

LINNIN |




Tema 1.2. TpaH3ucTopsl u
TPAaH3UCTOPHBIE CXEMBI

1. Tpausucropsl. Ha3HaueHue U MPUHITUT pabOThI OUITOISPHOTO TpaH3ucTopa. CXeMbl BKIFOUCHHS
ouronsipHOro TpaHzuctopa. Cxema 0JJHOKACKATHOTO TPAH3UCTOPHOTO ycunTens. HazHaueHue
JJIEMEHTOB CXEMBI

2.Knroun Ha GunonspHeIx TpaHzucTopax. KimroueBoit kacka. PexxuMel paboThl TpaH3uCTOPa B
KIIF0OUeBOM Kackaje. CTallMoOHapHbIE IIpoIiecchl Kiltoua. [lepexoanblie Mpoueccs B KI0Ue.
YBenuueHue OBICTPOACHCTBHS KITI0Ua

3. OMUTTEpHBIN TOBTOPUTENH. CXeMa SMUTTEPHOTO ITOBTOPUTENS Ha TpaH3uctope. [IpuHIun paboTs!
SMUTTEPHOTO MOBTOPUTENS. DMUTTEPHBINH MOBTOPUTENH ITPU UMITYJILCHOM BO3JICHCTBUY.
MoJienupoBaHre SMUTTEPHOTO TOBTOPUTEJISL.

TeMaTuKka NPAKTHYECKUX 3aHATHH

1.UccnenoBanue cBOMCTB OUMOISIpHOTO TpaH3ucTopa. MccnenoBanue paboThl yCHIUTENTEHOTO
kackaja. MccienoBanue paboThl TPAaH3UCTOPA B KIIFOYEBOM PEKUME

Tema 1.3.I'eneparopsl
HPSIMOYTOJIBHBIX U
MUI000pa3HBIX UMITYJIECOB

Conep:xaHue

12

I'eHepaTopbl NPSIMOYTOJIBHBIX UMILYJIbCOB. TpaH3UCTOPHBIE MYyIbTUBHOpaTOpbl. OCHOBHAS cXeMa
MYJIBTUBHOpATOpa B aBTOKOJIE0ATEIbHOM pexnme. PU3ndeckue mporeccsl B MyJIbTUBHOpaTope.
®dopmupoBanue GppoHTa UMIynbca. DopMupoBaHue IIOCKOH BEPIIMHEI UMITyJIbca. DopMmupoBaHue
cpesa uMirysbca. OCHOBHBIE TapaMETPhI KOJIeOaHH.

I'enepaTopbl MHI1000pa3HbIX UMNYJIbCOB. O0mIMe CBeIeHNs. | eHepaTops! JIMHEHHO
mamenstonerocs Hanpspkenus (IJIMH). [pocreitmas cxema I'JIMH.

Tpurreppsl. CAMMETPUYHBIN TPUITEP C BHEIIHUM cMeleHneM. CxemMa CUMMETPUYHOTO TPUTTEpa.
[Mpuanmn paboter cxembl. Hecummerpuunstii Tpurrep (tpurrep LlImurra). OcobeHHOCTH pabOTHI
tpurrepa [lImurra. Cxema Tpurrepa. Mogenuposanue cxemsl Tpurrepa lllmurra .

TeMaTuka NPAKTHYECKUX 3aHATHH

1.HCCJ’I€I{OB3.HPI€ CUMMCETPHUIHOI'O MyJ'ILTI/IBPI6paTOpa, pa60TaIOH_IeFO B aBTOKOJIEOATEIIbHOM PEXKUME

2.HccnenoBanue paboThl MyJbTHBUOPATOPA B JKAYILEM PEKUME

Tema 1.4. DnekTpoHHBIE
YCTpOHCTBA Ha
OTIEPALMOHHBIX yCHUIIUTEISX

Coaepxanue

LR

Onepanuonublii yemaurteas. Ctpykrypa OY. Ou3ndeckuii CMbICT OCHOBHBIX MTapaMeTPOB
oreparoHHoro ycunutens. CxeMbl U3MEepeHHs] OCHOBHBIX TapaMETPOB OMEPALMOHHOTO YCUIIUTEINS.
Huonnsie orpannunteny Ha OY. CxeMbl OTHOCTOPOHHETO U IBYXCTOPOHHET0 orpannyureneit Ha OY.
MopnenupoBanue orpanuuureneit B mporpamme Multisim.

®opmuposarenu umiysbcoB Ha OY. Uuterparopst u nuddepennuatopsl Ha OY. MonenupoBanne
CXeM MHTerpaTopoB u muddepenunaropos B mporpamme Multisim

I'enepaTopsl InHENHHO N3MeHstonierocst HanpspkeHus Ha OY. Cxema reneparopa JIMH.
OcnuuiorpaMMbl BXOJTHOTO M BBIXOIHOTO Hampspkerwid ['JIMH.

MynbsTHBHOpaTOp B aBTOKOJIE0aTeIbHOM pexkume Ha OY. MynbruBuOparop Ha OY B xaymem
pexume. MonenupoBanue cxeM MybTuBHOpaTopoB Ha OY B nmporpamme Multisim Kommaparop Ha
OY. Haznauenue xommaparop. [Ipuniun padoTs! kommnapaTtopa Ha OY. MoaennpoBaHue CXemM
kommaparopos Ha OV B nporpamme Multisim

Conep:xaHue

12




Tema 1.5. [ludpossie
YCTPOUCTBA 3JEKTPOHHON
TEXHHUKH

Hu¢possie yerpoiictBa. OcodeHHOCTH IMPPOBBIX ycTpoiicTB. [IpuHiun paboTel HUQPPOBBIX
YCTPOKCTB.

DopMHupoBaTENTN UMITYJIHCOB HA JJOTHYECKUX dJIeMEeHTaX. DOpMHUpPOBATEh IMITYIIECOB C
unterpupyroneit RC — nensio. BpemeHnHble uarpaMmmel.

MynbTUBHOpATOp HA JOTHYECKUX AJIeMEHTaX. ABTOKOIe0aTeNbHBIA MyITbTHBHOpaTop. XK mymmii
MYJIBTUBHOPATOP Ha JIOTHUECKUX IIIEMEHTaX.

Tpurrepsl Ha JOTMYECKUX dJIEMEHTaX. ACHHXPOHHBINH RS-tpurrep. Tabnuia HCTHHHOCTH.
CunxpoHHblil RS-Tpurrep. OgHocTyneHYaThii CHHXpOHHBIN RS-Tpurrep. Tpurrep co cueTHbIM
3anyckoM. (T-tpurrep). Tpurrep ¢ 3anepxkoit (D-tpurrep). JK-tpurrep

TemaTnka J1a00paTOPHBIX PA0OT M MPAKTHYECKUX 3aHATHIA

1. Cunxponnsiii RS-tpurrep

2.HccnenoBanre MyJIbTHBHOPATOPa HA JJOTHYECKUX AIEMEHTaX

Tema 1.6.
VYerpoiictBa
KOMOWHAIIMOHHOI'O TUIIA

Conep:xaHue

(A~ |IN|SN

YerpoiicTBa KOMOMHAIMOHHOTO THNA. THITHI YCTPOICTB KOMOMHAIIMOHHOTO THIIA.

Hemmdparop — ocHoBHbIe IOHsTHSA. [IpocTeiimas cxema aemmdparopa. MccnenoBanne npuHIUna

paboTsI Aemnrdparopa B OCHOBHOM peskuMe B mporpamme Multisim MynsTumiekcop — OCHOBHBIE
MOHATHSA. Y paBHEHHE MYJIbTUIUIEKCOpa. Peann3anus 3aqanHoN (GyHKIHH C TIOMOIIBIO
MyJbTUILIeKCOpa. MccnenoBanue My abTHILIEKcopa B mporpamme Multisim Cuerunk - oCHOBHbIE
nouatus. Kpatkue cBegenus u3 teopun. [lapamerpsl cueTunkoB. MoaenupoBaHie CUETYHKOB B
nporpamme Multisim HMcciieioBatue 3JeKTPOHHBIX YCTPOHCTB CMEIIAHHOTO THIIA.

TemaTuka Ja00paTOPHBIX PA0OT M NPAKTUYECKUX 3aHATHI

1. UccnenoBanue paboThl aemndparopa, MyJIbTUILIEKCOPA, CUETIHKA

CamocTosiTesibHasi padoTa Npu U3yYeHuu pasjaena 1.
1.IloaroroBka cooOLIEHNH, JOKIAJ0B, pedepaToB, KOMIBIOTEPHBIX PE3eHTalni; paboTa ¢ HH(POPMALMOHHO-CIIPABOYHBIMH U
I/IH(bOpMaHI/IOHHO-HOI/ICKOBHMI/I CHCTCMAaMHM.
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Tema 2.1. OcHOBEHI nponecca
KOHCTPYHPOBAHHS

Copepxanue

I.KOHCTPYI/IpOBaHI/Ie KaK 9aCTb IIPOCKTUPOBAHUA. OcCHOBHEIE TCPMUHLI U OIIPEACIICHUS.
Texuuueckue Tpe6OBaHI/IH, TCXHUYCCKHUC 3aJaHUA

2. Cramuu miporiecca pa3paboTKH MPOEKTHO-KOHCTPYKTOPCKOW JIOKYMEHTAITUH: COJICpIKaHUEe HX
OCHOBHBIX 3TaIlOB.

HomeHnknarypa KOHCTPYKTOPCKHX JOKYMEHTOB, pa3padaThIBaMbIX Ha PA3IMYHBIX ATarax
KOHCTPYHPOBAHHS

Tema 2.2.
Knaccudukannonnsie
rpynmnsl ctangapTos B ECK/]

Conep:xanue

Knaccugukanuonnsie rpynmsl cranaapros B ECKJI
ConeprkaHre CTaHAAPTOB B TPYTIIIE.
[opsinox ob6o3nauenus crangapToB ECK/I o kBannpuKaMmoHHOMY NPU3HAKY .




2. KOHCTpyKIIMOHHBIE CUCTEMBI 3JIEKTPOHHBIX cUCTEM. [lapaMeTpbl KOHCTPYKIIMOHHBIX CUCTEM U
YPOBHHM UX Pa3yKpyIHEHHS

Tema 2.3. [IpaBuna
odopmiteHUs rpaQUUecKuX u
TEKCTOBBIX KOHCTPYKTOPCKUX
JOKYMEHTOB

Conep:xxaHue

1.I'paduueckre 1 TEKCTOBBIE KOHCTPYKTOPCKUE TOKYMEHTHI. [lepeueHb JOKyMEHTOB.

[IpaBuna odopmieHus CTPYKTYPHBIX H DJIEKTPUUESCKUX TPUHIUITHATBHBIX cXeM (D 1uD3).
TpebdoBanus k opopmirennto [lepeuns amementon (1133).

[IpaBuna oopmiieHus YepTexel geTaneil: OMHOCTOPOHHEH 1 ABYXCTOpOHHeH meyaTtHbix mat (OI1I1
n ATIII). Jomycku. IllepoxoBaTocTh MOBEPXHOCTH,

IpyTHE JaHHbIE, HEOOXOANMBIE ISl UX U3TOTOBJICHHUS U KOHTPOJIS.

TpeboBarns k oopmireHHIO crienUKaH K COOPOYHOMY HEPTEKY.

Pa3paboTka TexHHMUYECKHX TPeOOBaHUI K YepTexaM MeUaTHBIX IJIaT. 3aroIHEHHe OCHOBHOW HaAMUCH
gyeptexa. [IpaBuna ohopmiieHHs cOOpOUHBIX. UePTEKEH Ha MEYaTHYIO IUIATY.

2. [IpaBuna odopMiIeHHsT KOHCTPYKTOPCKON MOKYMEHTAIlMA Ha MUKPOCOOPKH

Tema 2.4.
ABTOMAaTH3UPOBAHHBIE
METOABI pa3padoTKU
KOHCTPYKTOPCKOU
JOKYMCHTallU

Conep:xanue

1.Koncrpykropckasi JOKyMEHTalU.

KOMIUIEKTHOCTh KOHCTPYKTOPCKUX TOKYMEHTOB. TeKCTOBBIC TOKYMeHThI. O003HAUYCHUS
JOKYMCHTOB. OcHoBHas HaJIIuCh. HpaBI/ma HAaHCCCHUA HA YCPTCIKaAx Ha)Z[HI/ICGI\/'I, TEXHHUYCCKUX
TpeOoBaHM 1 TabIuI. YepTexu u3Aenii ¢ 3IeKTpoMoHTaxoM. [IpaBnna opopmieHus geprexeit Ha
nedaTHyto miary. [IpaBuna odopmineHust cOOpOUHBIX YepTeKel Ha MeYaTHYIO IIIaTy. TeXHUUecKue
TpeOoBaHus Ha neyatHyo wiaty. [Ipumepsl CAIIP neyaTHbIX mar.

2. l'paduuecknii pexakrop AUTOCAD

Haznauenue nporpammsel AUTOCAD. OO6uue cBeaeHust o mporpamme. 3amycKk IporpamMMal.
I'maBHOE MeHI0. DKkpaHHOE MeHI0. DaiinoBble onepannu. PerakTupoBaHue 3J1€MEHTOB YepTexa.
Crupanne o0bekToB. HacTnuHoe ynaneHne o0bekToB. [lepemenienne 06bexToB. KonmpoBanue
00BEKTOB.

Bpamenne 00bekToB. 3epkaabHOe 0TOOpakeHHEe OOBEKTOB.

MacmrabupoBanue 3J1eMeHTOB YepTexka. OTcedeHne rpaduuecKux 00beKTOB. Y IIIMHEHHE
rpaduueckux o0bekToB. Jenenne oo0bekra Ha yacT. ConpspkeHne o0bekToB. BeTaBka Oitoka
(dhopmMaTKu uepTexa.

3.IIpaBuiia 3amosHEeHNs] OCHOBHOM HafmucH depTeka. CXeMbl AIeKTpUYeCKHe TPUHITUIHATIBHBIE.
PenaktupoBaHue IIEKTPUUYECKUX MPUHIMNHAATRHBIX cxeM B mporpamme AUTOCAD.

4.Yeprexu nevaTHeIX miat. M3o6paxenue Tononoruu B cioe TOP. U300paxeHne TOMONIOTUH B ClIOe
BOTTOM. Hanecenue koopauHaTtHOW ceTkd. [IpocTaBnenne pazMepoB Ha YyepTexe: TUHEHHbIE
pa3Mepsl, YIIOBbIe pa3Mephl, pa3Mephl palnycoB, IHaMETPOB. PrcoBaHne pa3MepHBIX BEIHOCOK.
PenaktupoBanme pazmepHoro Tekcra. [1oroToBka ueprexa Juist eqaTH.

HmnoptupoBaHue pazpadoTKa yepTexkei

TemaTnka NpaKTHYeCKUX 3aHATHI

1.Komanael ohopmienus yepterka. Co3naHue MACCUBHBIX 3JIEMEHTOB cXeMbl. CO31aHNe aKTUBHBIX
anemMeHToB cxeMbl. Cosnmanne 1mudpoBbIX U aHATOTOBBIX MEKpocxeM. Co3gaHue depTexa




MPUHIUITHANBHOM cxembl. [IpoekTupoBanue Tononoruu miatel B cioe TOP. TIpoektupoBanue
Tonojoruu miarel B ciioe BOT. Pa3spabotka yepTeka nmeyaTHo! miaTel. Pa3paboTka cOOpOYHOIo
yepTeka MevyaTHO miatel. MIMIOPTHPOBaHKME TOMOJIOTHH MEYATHOM IIAThl M3 JPYTUX NPOrpaMm

Tema 2.5. [IpoekTupoBanue
3JIEKTPOHHBIX YCTPOUCTB C
YYETOM BO3JICHCTBHS
BHEIIHUX (aKTOPOB

Conep:xanue

1.IlpoexTupoBanue IInY ¢ yueTom Bo3eiicTBHs OKpY:Kalolleii cpeabl AKTYyaIbHOCTh
pa3paboTOK AIMEKTPOHHBIX YCTPONUCTB C MMEYaTHHIM MOHTaXOM. 3aJ]auH, CTOSIIIHE TIepe]]
pa3paboTunkoM. DTaIlel pa3pabOTKH KOHCTPYKITUI Y3710B Ha MIEYaTHOH TU1aTe. AHAIN3
ANEKTPUIECKUX MIPUHIUIUAIBHBIX cxeM. MHpopmanus, HeoOXxoaumas Ha CTaluH MPOSKTHPOBAHUSL.
Oxpyxkaromias cpena 1 e€ Bo3aencTByomue ¢pakTopel. KimmMar, KnuMaTH4IecKre 30HbI. Y CIIOBHUS
skcmmryataruu OlInY. OcHOBHBIE TPYIITEI BO3AEHCTBYIONINX (PaKTOPOB: KIIMMATHIECKHE (haKTOPHI,
Oouonoruueckue (HakTopsl, TepMuuecKue hakTopsl. Bo3aelicTBie Biaru, mecka, M, COTHEYHOM
panuanmu Ha paboty DInY. BosaeiictBue Ononornueckux ¢paxTopoB. BozaeiicTBrie TemmnepaTypbl
Ha paboty DIInY. 3ammra JlInY OoT Baru, mbUIN, CONHEYHOU pamuanuu. TermnooomeH. OCHOBHBIE
nonsitust. TernoBoii pexum DInY. KoHCTpYKTHBHBIE METOIBI OOECIICUEHHSI TETIIOBOTO PEKUMA
OIMnY. Cnocobsl oxiaxkaeHus. 3amura DY oT TernoBsix Bo3aekcTBuil. TemmoodMeH
penbedHbIX ToBepxHOCTEN. TeroBble u BUXpeBbie TpyOku. lIpuHIMI paboThI TEMIOBBIX U
BHXPEBBIX TPYOOK.

2.MexaHH4YeCKHe BO3AEHCTBUSA M CIIOCOOLI 3aIUTELI JIINY oT MexaHu4ecKHuX BO3eiicTBUIA
OO0mas XxapakTepUCTHKa MEXaHHMUCCKUX BO3JCHCTBHIA. BisiHre MeXaHUYeCKUX BO3ICHCTBUI Ha
paboTy AIEKTPOHHBIX TPUOOPOB U YCTPOHCTB.

Konctpykuuu 311y n ux pacué€rasie Moaenu. OnpeseneHue TMHAMHYECKUX XapaKTepUCTUK
3JIEMEHTOB 3JICKTPOHHOH armnaparypsbl. Pacuer aementoB DI1uY Ha cOOCTBEHHYIO YacTOTY
BUOpanuu. PacueT yacToThl CBOOOIHBIX KONeOaHN (YHKIIMOHAIBHBIX Y31I0B. KOHCTpYKTHBHBIE
cnoco0b1 3amuThl DY ot Bo3meiicTBUSA BuOpamnmii. MeTo b MOBBIIIEHHS KECTKOCTH
KOHCTPYKITUH. BiiusiHue crioco00B KperieHus, IJIOaan U TOJNIMHBI IJIaT Ha COOCTBEHHYO
gacToTy Konebanmii. Cuctemsl akTUBHOH 3amwmthl D11nY ot BuOparnuii.

3.JIpuHUMNBI KOMIIOHOBKHU H3/1e/1Mil 3J1eKTPOHHOI TeXHUKH

O6mire Borpocsl KOMIOHOBKH. TpeboBaHus, MpeIbsaBIsieMble K KOMIIOHOBOYHBIM PaboTaM. DTarlbl
pa3paboOTKH KOHCTPYKIIMHU Y3JI0B, COOpaHHBIX Ha re4yaTtHoi miare. Mudopmaius, HeoOxoaumas Ha
JTare KOMIOHOBKH.

Buasl KOMITIOHOBOYHBIX paboT: aHATMTHYECKAsh KOMIIOHOBKA, TpadoaHaIuTH4ecKasi KOMIOHOBKA,
MaITuHHAsS KOMITOHOBKA. KOMITOHOBOYHBIEC XapaKTEPUCTUKHN YCTPOUCTBA, COOpPAaHHOTO HA ITEYaTHOU
miare.

[locnenoBarensHOCTD pa3paboTKu KOHCTpYKIuKH DIIMY Ha OCHOBE MEYaTHOTO MOHTAXKA.

Pacder reoMmeTpudeckux pazMepoB KOMMYTAIIMOHHBIX OCHOBaHUNA. OmpeneseHre YyCTaHOBOYHBIX
XapaKTEPUCTHUK PaJUO03JEMEHTOB. PacueT KOHCTPYKTUBHBIX IIOKA3aTENEH 3JIEKTPOHHOIO YCTPOMCTBA

TemaTnka 1a00paTOPHBIX PadoT U NPAKTHYECKUX 3aHATHH

1.Bb100p 31eMeHTHOM 0a3bl 3JEMEHTOB JIEKTPUUECKON MPUHIMIHAIBHON cxeMbl. OnpeaeneHue
YCTAaHOBOYHBIX XapaKTEPUCTHK paiM0dJIEMEHTOB. PacdeT KOHCTPYKTHBHBIX NTOKa3aTesnen




ANIEKTPOHHOTO yCTpoiicTBa. OmpeencHre COOCTBEHHON YaCTOThI BUOPAIIMY TIEYATHOH ILIATHI.
Pacyer nuHaMHYeCKUX XapaKTEPUCTUK PATUOIIEMEHTOB P PA3INYHBIX CIIOCO0aX yCTAHOBKU Ha
mIary

Tema 2.6.
ABTOMaTH3UPOBaHHBIC
METO/IbI IPOECKTHPOBAHUS
ANIEKTPOHHBIX YCTPONCTB Ha
OCHOBE IT€YaTHBIX IUIAT

Conep:xanue
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1.3nakomcTBO ¢ mporpaMmoii. OTKPBITHE MPOEKTOB, YIIPaBIeHNE H300paKeHUEM, 3aITyCK Pa3HBIX
MPUIOKEHUH, 3aKPBITHE IPOTPaAMMBI.

2.Padora c nporpammoii Symbol Editor. Hactpoiika paboyero nons. Co3nanue madioHa.
PucoBanue nunHMi, 1yr U okpykHocTel. HaneceHue BbIBOJIOB 271eMEHTOB U TeKcToB. Hymeparus u
nepeHyMepanyst BEIBOAOB. [IpremMbl KOppeKTHPOBKHY H300paKeHUs: BBIOOP 00BEKTOB, IEPEMEILCHHUE,
KOIIMPOBaHUeE, yAaleHne, n3MeHeHne rpaduku. M3MeHenne rpaduky Iyr 1 OKpY>KHOCTEH.
Paspaborka YI'O xoHzeHcaTopa, pe3ucropa, 11ojia, TpaH3uCTopa, KaTymku. Pazpadorka YI'O
3JIEMEHTOB KOMMYTAIINW: KOHTAKTHI, COeIMHUTENHN (HabopHbIe u Hepenumble). Paspaborka YI'O
MHKPOCXEM.

3.Padora c nporpammoii Pattern Editor. Hactpoiika paboyero nomns. Co3nanue madioHa.
Crpykrypa nedatHoi miatel (I1IT u MIIIT). OTBepcTHs 1 KOHTaKTHBIE TUIOIIAAKHI: CUCTEMa
0003Ha4YeHU, METAJNTU3UPOBAHHBIE OTBEPCTHS, MOHTaXHbIe oTBepcTusi, tockue KII, orBeperus mis
MIIII. PazpaboTka mocagouHbIX MECT KOMITOHEHTOB. MIMeHa TOCa0YHBIX MECT, TOJITOTOBKA
OuOIIMOTEKH, 3aITUCh U TIepe3anuch neMenTa B oubnnoreky. Cozganne TKM(TeXHOIOTHUECKOTO
KOMMYTAIIMOHHOTO MeCTa) MPOCTEHIIINX KOMIIOHEHTOB. 3aliCh COOTBETCTBUS BEIBOJIOB. 3aMKCh
JOTIOTHUTENBHOH nH(popMarun. Pa3paboTka 6ompmmx 6ubaroTek. FiMeHa KOMIIOHEHTOB, THITHI,
HomuHaIbL. Ocobbie TKM: ¢ Kpene:KHBIMH OTBEPCTUSIMHU U C KKPYTIIBIMI» TIOCAIOYHBIMH MECTAMHU.
Pa3zpa6orka TKM mukpocxem. CUMBOJIBI M TOCaI0UHBIE MecTa (pa3paboTKa C HCIIOIb30BaHUEM
MacTtepa MoJCKa3Ku). Y CTaHOBKA COOTBETCTBUS BBIBOJIOB. MUKpPOCXEMBI C pa3HOPOAHBIMU
JIOTMYECKUMU YaCTSIMU. DJIEMEHTHl KOMMYTALMK: KOHTaKTBhI Ul TOJKITIOUEHNSI 1 KOHTPOJIbHBIE,
THE3/1a ¥ COEANHUTEIIH.

4.Aurepdeiic ynakoBmuka diementoB Library Executive. Haznauenue nporpammsr Library
Executive. Bei3os nporpammser  Library Executive. ITuktorpammbl MeHIO HHCTpYMEeHTOB. CTpyKTypa
oubnmnotek. /Inanorosoe okHO nporpammbl Library Executive. Mupopmarius 0 KOMIIOHEHTE.
WNudopmarus o BeiBogax. ['papuueckie 00pa3bl KOMIIOHEHTA U DJIEMEHTa CXEeMBI. J{nanoroBoe 0KHO
Pins View. Haznauenue napamerpoB Tabiauipl Pins View. Crioco0bl peiak THpOBaHHUS TapaMeTpoB
KOHTaKTOB. [1opsIoK co31aHms yITakoBOYHON HH(pOPMALIUH ISl OTHOPOIHBIX H HEOTHOPOIHBIX
KOMITOHEHTOB. OCOOEHHOCTH YIIaKOBOYHOU HH(bopMaliuu i MukpocxeM. CooliieHust 00 onmodKax.

5.Padora ¢ mporpammoii Schematic. Hactpotika pabodero mosst. Coznanue mabiaoHa. Y cTaHOBKa
O6ubsmorex 1 mpocMoTp OnubaroTek. PucoBanue cxemsl u padota co cxemoit. Komannsl n3-noa
npaBoit kHonkH. [lepememnienne Y1'O, moBopoTHI, pa3BopoTsl, m3mMeHeHue rpaduku YI'O. Pabora c
HETsIMA: TIOABYIKKA, eopMmalius, yaaneHue. BeeleHue u yianeHue ToYeK COeTUHEHUS LeTeH.
[Tapametpsl neneil. ConpoBoIUTENBHBIE TEKCTHI B AJIEKTPUUECKUX cXxeMax. BBenenue u nx
n3MeHenue. PazpaboTka cnoxHbIX cxeM (¢ Mukpocxemamu). PaspeiBel nienieii. Beenenne
KOHCTPYKTHBHBIX ITApaMETPOB: OOIIHe MapaMeTphl, KIAcChI Ierel ¥ UX MapamMeTphl, napaMeTphbl




OTJIENBHBIX Tenei. [IpoBepka cXeMbl U MOATOTOBKA JIJIS MEPEIaudl Ha KOHCTPYHPOBAHUE TICUATHON
miaTel. Jenmenne cxemsl. Ilonck ameMenToB Ha cxeme. Muadbopmarms o 1ernsx. Co3gaHue apXuBHOM
oubimorexu. Co3nanue Qaiina mepedns nenei. PazpaboTka ¢popmaTku 1 3amuck €€ B IporpamMmmy.
Odopmienne cxembl B cooTBeTcTBHM ¢ ECKJIL

6.Pagora ¢ mporpammoii koHcTpyupoBanus nedatusix niaat (PCB). Hacrpoiika pabouero mods.
Coznmanune mabmona. OnpeaeieHne cTeka CIoeB.

PydHOe KOHCTpyHpOBaHME NIEYaTHBIX MJIaT. Y CTAHOBKA U UCTIONIb30BaHue OubanoTek. PazpaboTka
HOBBIX I1OCa/I0YHBIX MecT. KOMIIOHOBKA KOMIIOHEHTOB Ha IoJie TIaThl. PyyHas TpaccupoBka. 3aMeHa
mocaounsix MecT 1 TKM. Kortyp mmatel. OkHa u oTBepeTus B miate. OOIacTH 3ampeTa.
TpaccupoBka MPOBOJHUKOB. Y CTAaHOBKA U KOPPEKTUPOBKA MTapaMeTPOB LI€TEil U MIaThI.
[NonyaBTOoOMaTHyeckas TpaccupoBka. Pabota ¢ mpoektoM. [Iprémer koppekTupoBku. KoHTpOIb minaTsl
U UCIIPaBJICHNE OMNOOK. DKPaHbl, MACCUBBI U IKPAHHBIE CIIOU.

Co3naHue, ycTaHOBKa KOHCTPYKTUBHBIX apameTpoB. OkHa B MaccuBax. [loakntoueHue neneu K
MacCuBaM. KOppCKTI/IpOBKa MAaCCHUBOB. PyCCKO}ISLI‘IHBIe " IIPpOYMEC HAAIMMCHU Ha NMMEYATHBIX IJIaTax.
ABTOMaTHYECKas TPacCHpPOBKa MpH momoIy npunoxkenus Shape Route. Hactpoiika u Bo3mMokHbIC
BapHaHTHI IPUMEHEHHA. ABTOTPACCUPOBKA B TAKETHOM peXUMe. TpaHCIALus IPOEKTOB B APYTHE
BEPCUU HJIM MTPOTPAMMBI, HCIOB3ys dhopmatel npeactaieHust qanaeix PDIF u DXF.9.

TemaTuKa NPAKTHYECKUX 3AHATHH

16

Symbol Editor.

1.Hactpoiika mapameTpoB KOHQUTYpaAA ¥ CPENBI MPOSKTHPOBAHUS.

2.Uzyuenne koMaHa rpaUuecKoro peaakropa

3.Coznmanue yclioBHOTO rpaduieckoro o0o3HaueHus jjoruueckoro snemerra «M-HE»
4.Coznanue ycloBHOTO rpaduecKoro 0003HaueHust J0rudeckoro snementa «2M-HE»
5.Co3aHue yCIoBHOTO rpadHyecKoro 0003HaueHusi MUKpocxeM ¢ nomorisio Symbol Wizard
6.Co3anue ycnoBHOTO Tpaduyeckoro 0003HaueHHs TPAaH3UCTOPOB, PE3UCTOPOB, AHOIOB, KaTyIIEK
WHAYKTUBHOCTU

7.Co3maHue ycIoBHOTO Irpaguyueckoro 0003HaueHHs 3IEMEHTOB MUTAHUS, PAa3beMOB BXOIHBIX
BBIXOJTHBIX Ienei

8.Co3ianme OMOJIIMOTEKH DJIEMEHTOB MPHHIUITUATEHON CXEMBI

9. Co3znanue 6a3bl faHHbIX YI'O 351€MEHTOB 3JIEKTPOHHOTO YCTPOIHCTBA 10 MHAUBUIYIEHOMY
3aJJaHHI0




Pattern Editor

1.13yuenne komanz rpadudeckoro penakropa Pattern Editor. 3aganue cpensl mpOeKTHPOBAHUSL.
2.Co3znmanue mocamoIHoro MecTa st MukpocxeMbl 133JIA6 ¢ mmaHapHBIMHA BEIBOAAME
3.Coznanue nocaouHoro Mecta st Mukpocxemsl K51111Y2 co mTeipeBbIMY BEIBOJAMU
4.Cozmanne mocamoaaoro Mecta mist tparsuctopa KT3102IN u qmoga K1403

5.Coznanue 1mocai09HOro0 MecTa KOHJEHCATOPOB, KAaTYIIKH HHAYKTHBHOCTH, Pa3beMOB IUTaHUS,
BXOJHBIX M BBIXOJHBIX LeTIeH

6.Co3aHue MocaoYHbIX MECT MHKPOCXEM C MJIaHapHBIMU M IITHIPEBBIMU BBIBOAaMH B Pattern
Wizard

7.Co3nanue nocaouHbIX MeCT KHOIOK, BhIK/IIouaTenel, pene, B4 pa3semMoB

8. Cozanme OMOIMOTEKH TOCAIOYHBIX MECT PaJMOKOMIIOHEHTOB M0 HHAWBUAYAILHOMY 33JaHUIO

Library Executive

1.M3yuenue npaBui paboTsi ¢ mporpammoii Library Executive

2.Co3/ianue yrnakoBOYHOW HH(pOpMAIIMHK dJIeMeHTa MUKpocxeMbl 133J1A6.

3.Co3nanue ynakoBoyHoW HH(pOpMaIuu 3jieMeHTa Mukpocxembl KS111TY2

4.Co3nanue ynakoBouHoU uHpopmarwn 1 Tpansucrtopa KT310210, muoma K403 A

5.Co3nmanue ynakoBouyHOH HH(POpPMAIMKA KOHICHCATOPOB, PE3UCTOPOB, KATYIIEK HHAYKTHBHOCTEH,
Pa3bEMOB IMUTAHUA

6.Cozanue ynakoBo4HOH HH(PpOpPMAIUK OJHOPOTHBIX KOMIIOHEHTOB MPHHIIMITHAIEHOW CXEMBI
7.Co3ganue yrmakoBOYHOM HH(DOPMAITHH HEOTHOPOJIHBIX KOMITOHEHTOB MPHHITUITHATHHOW CXEMBI

Schematic
1.3ananue cpenpl NpoeKTUPOBaHMs. M3ydueHue koMaH ] rpad)iuecKoro peaakTopa MPUHIUITHATBHBIX

cXeM

2.Iloctpoenne hopMaTKu YepTeka

3.Pa3menienne 00bEKTOB Ha MOJIE YepTekKa

4.BBOJ 3JIEKTPUYECKUX COCAUHEHUN U JIMHUN TPYIIIOBOM CBSI3U

5.PepakTupoBanye NPUHLUIMAIBHON CXEMBI M TO3ULIUOHHBIX 0003HAYECHUH .

6.Co3nanue (haitna mepekpecTHbIX cchlIoK *.net. Cosmanwue *.dxf ¢aiina. BeiBoa cxeMbl Ha TIeUaTh.

7.Co3anue IEeKTPHIECKON MPUHIMINUAIEHONW CXEMBI 10 WHAWBUAYAILHOMY 33JaHUIO0

Penakrop neyatusix miaat (PCB).

1.YmakoBKka cxeMbl Ha TIe4aTHYO T1aty. Pa3paboTka KOMITOHOBOYHOTO 3CKH3a

2.M3ydeHue npaBui TPACCUPOBKHU NeUaTHBIX M1aT. Co3gaHue CTpaTeruu TPACCUPOBKU
3.TpaccupoBKa IIe9aTHBIX TPOBOTHUKOB B PYYHOM PEIKUME

4. TpaccrupoBKa IEYaTHBIX MPOBOJHUKOB B MHTEPAKTHBHOM PEKUME

5.ABTOMAaTHYECKAsI TPACCUPOBKA MEYATHBIX IPOBOJHUKOB. PeakTupoBaHue TOMOJOTUHU IIJIATHL.
6.Co3nanue * DXF daiinoB 11st BBITycKa KOHCTPYKTOPCKOH JIOKYMEHTAIHH.

7. PazpaboTKa TOTIOJIOTHY TIEYaTHOH TUTATHI IO MHAWBUY ATLHOMY 32 TaHHIO

Tema 2.7.01€eHKa KaduecTBa
pa3paboTKu

Conep:xaHue

1.0OcHOBHEBIE KOHCTPYKTHBHBIC IMMOKA3aTCIN TEXHOJOT'MYHOCTH 3JICKTPOHHBIX yCTpOﬁCTB.




(IpoeKTUpOBaHUS)
3JICKTPOHHBIX TIPHOOPOB H
YCTPOWCTB Ha OCHOBE
MEYaTHOTO MOHTAXA.

q)aKTOpBI, BJIMAIOIINEC HA KOHCTPYKTUBHBIC MMOKA3aTCIIN TCXHOJIOTUIHOCTH.

2.Meroauka IpOBEICHUST OIEHKH KadecTBa 3JIEKTPOHHBIX YCTPOICTB MO XapaKTEPUCTUKAM:
TEXHOJIOTHUYECKUM, TOMOJIOTUYECKUM , MEXaHHUUECKHUM, SJICKTPUUYECKUM U IKCILUTyaTaI[HOHHBIM
XapaKTEPUCTUKAM

TeMaTuKa NPAKTUYECKUX 3aAHATHI

=

1. BeimonHeHne pacyeTra KOHCTPYKTHUBHBIX MOKa3aTelIe TEXHOJIOTHIHOCTH,

N

Tema 2.8 MeTtonas!
HM3TrOTOBJIECHUS ITEUYaTHBIX
miaT

Conep:xanue

1.Knaccupukanus MeTo10B U3roTOBJIEHHS MEYATHBIX IJIAT

Benenne . AKTyalbHOCTh TPUMEHEHHS ITEYATHBIX TUIAT B TIPOU3BOJICTBE DJIEKTPOHHBIX YCTPOMCTB.
CyOTpakTHUBHBIC U aINTUBHBIE METO/IBI N3TOTOBJICHHUS TIeUYaTHBIX 1aT. OCOOEHHOCTH
CcyOTpaKkTUBHOMN U aIUTUBHOMN TeXHONIOrui. Martepuains! s usrotopienus nedarasrx O, JITIIT,
MIIIT u I'TITL. TpeboBaHus K MaTepraiaM NedaTHBIX iat. COBpeMeHHBIC MaTepHAITBI TS
M3TOTOBJICHHUS NIEYATHBIX IIJIaT.

2.0anocTopoHHue neyaTHble maatel. [Ipenmymectsa OIIII. Cnioco6sr momyuenust OIIT.
Knaccudukarus OIIII. Xumuueckue metoasl u3rotosicaus OINII. TexHonmormueckne mpouecco
n3rotoBiieHus OIII.

3.JIBycTroponnue neyatnsie miaarbl. Knmaccudukarnus 1111, B 3aBucuMocTr 0T MaTepuana
ocHoBanus. KomOunuposanusie Metop! moyuenus JI1I1. Texnonaornyeckne npouecchl
nsroronienus JI1IT komOuHUpOBaHHBIM MeTOIOM. TeHTUHT-MeTO 1. OCOOCHHOCTH TaHHOM
texuosiorun. [lorygaenne I MmeTomoM ¢pe3epoBanmsl.

4.IlonyannuruBHbIA MeToA. Kiaccudukanus monyaaguTHBHON TexHOIoruH n3rotosienns 1111
TexHomornyecKne Mponecchl M3rOTOBJICHUS MEYATHBIX IUIAT MOy AUTHBHBIMA METOTAMH.

5.AnIMTUBHBIE METOABI MOJyYeHUS MeYATHBIX MJIaT. OCOOCHHOCTH U3rOTOBJICHUS IMEYaTHBIX
IaT aJIMTUBHBIM MeToJIoM. JlocTomHcTBa M HemocTaTku. Kitaccuukaiys MeTo10B U3roTOBICHUS
HIIII no aniuTUBHOM TEXHOIOTUMU. TEXHOIOrUs MOTYyUYEeHUS NIEYATHBIX IUIAT aJTUTUBHBIMU
Metoaamu. Metoa ¢porodopmuposanus. [AI111 Ha TepMOIIIaCTUYHOM OCHOBaHMH, HA METAJUTUIECKOM
OCHOBaHHWH,

6.MHuorocioiinbie meyatHbie miatel. MIIII obmero npumenenns Ha GOIBTUPOBAHHOM
JUAJIEKTPUKE. MeTo MeTaJUIM3alui CKBO3HBIX OTBEPCTUI. MeToA MONapHOoro NpeccoBaHus,
OTKPBITHIX KOHTAKTHBIX TIIOMIA/I0K, BEICTYMAIOIIMX BBIBOJOB U IMOCIONHOTO HapaIl[MBaHMS.
[Ipeuuzuonusie MIIII. Usrotosnennu MIIIIT merogom [TAD®OC. MIIII it mOBEpXHOCTHOTO
MOHTaXa.

7.'m0xue neyaTHble MJIATHI, THOKHE NMeYaTHBIE Ka0eu M THOKO-KeCTKHe MeYaTHbIe MIAThI.
Texunonorus usrorosnenus ruokux OIIII. AT Ha ru6kom ¢onsrupoBannom ocHoBanuu. 1111 na
ruOkoM HedonbrupoBanHoM ocHoBaHuH. [Tommumuanasie JIII. [locnenoBaTensHOCTS H3rOTOBICHHUS
JIIIT na nomuumuaHo# mieHke. MIIIT Ha THOKO-KECTKOM OCHOBaHWH. | nOKkue redaTHbIe Kabemn.
TexHonoruueckue npoiiecchl uroropyuenus I'TIK.




8. TexHomorn4eckas TJOKyMeHTaIus. MapHuipyTHbIC U ONlEpalluOHHbBIC KapThl. OCHOBHBIC MTOHSTHUSL.
Odopmierne.

Tema 2.9. TexHonornueckue
MPOLIECCHI TIPOU3BOJICTBA
TUOPHUIHBIX UHTETPaTbHBIX
cxXeM

Conep:xxaHue

1.TexHosornyeckue MNpouecchl U3roToBJeHusi TOHKOMIeHOYHbIX [TUC

Tonkomnenounsie rudpunHbie Mukpocxemsl (I'IC) u mukpocbopku (MCB). Dnementnas 6aza 'C
u MCB. Tepmunsl u onpenencHus. TeXHOTIOTHIECKHE TTPOIECCH M3TOTOBICHHUS TOHKOTICHOYHBIX
I'C.Martepuainsl nomioxek. TpeboBaHus K MaTepraiaM IMoAIokKeK. I1oMroToBKa MoIoKeK Tepet
HaHECEHHEM TOHKHUX TUICHOK. MaTepHaibl MPOBOJIHUKOB M KOHTAKTHBIX IJIOMAA0K. TpeGoBaHus K
MaTepuaiaM MPOBOJHUKOB U KOHTAKTHBIX IUIOIIAJIOK.

Crioco0bI HaHECEeHHUS TOHKUX IJICHOK: TEPMHYECKOE UCTIapEHNE B BaKyyMe, TOHHOE NCTIapeHue.
KaroaHoe pacnbuieHre, HOHHO-TJIA3MEHHOE paclbUIEHUE, PEaKTUBHOE HOHHOE PACIIbUICHHE.

2.Cnoco0bI mosryyeHus pesabeda TOHKUX MIEHOK

[Tomydenue penbeda TOHKHX MIIEHOK METOIOM CBOOOHON Macku. CTIOCOOBI TTOTy4YeHHsI CBOOOTHOM
MackH (pOTOXHMHUUECKUM (hpe3epoBaHUEM U INEKTPOXUMHUECKUM HapaiuuBaHueM. [lonyuenne
penbeda TOHKHMX TUICHOK METOJT KOHTaKTHOHN Macku. [IpsiMoii MeTo MCob30BaHUs KOHTAKTHOW
Mackd. KOCBEHHBII METOJT NCTIONIBb30BAHNS KOHTAKTHOM Macku. MeTo CeleKTUBHOTO TPaBJICHHS.
®oromurorpadus. OCHOBHBIE dTambl nporecca ¢poromutorpaduun. Pazpemaromias cnocoOHOCTH
nporecca potonutorpadpun. Dotope3ncTsl U UX cBoKCTBa. [[0ATOTOBKA TUIACTHH K HAHECEHUTIO
¢doTtocnos.

®oromabnonsl. CoBMerenne GoTomadiona.. 3HaKi COBMEIIEHsI. DKCIIOHUPOBAHUE, TIPOSBICHHIE U
TepMooOpaboTka horomacku. MeToxa ABOHHOHN (poTonmuTorpadum.

[Nony4enune penbeda TOHKUX TUIEHOK METOAOM AJIEKTPOHHO-TTYYEeBOTO (Ppe3epoBanus,
NIEKTPOHOIHUTOrpadrei, 3TEKTPOHHO-ITyUEBbIM PA3I0KEHHEM.

3. ToHkonIeHOYHbIE PE3UCTOPBI H TOHKOILJICHOYHBIEC KOHICHCATOPLI

ToHKOMIIEHOYHBIE Pe3UCTOPhL. MaTeprallbl PE3UCTUBHBIX IUICHOK. Tpe0oBaHMsI K MaTepraiaM
PE3UCTUBHBIX TUICHOK. PacueT TOHKOMIIEHOUHBIX pe3nucTopoB. [loHsaTHE 0 KOAhduImeHTe HOpMBI
pesucropa.

ToHKOIUIEHOYHBIE KOHJAEHCATOPBL. MaTepualibl TOHKOIUIEHOYHBIX KOHAEHCATOPOB. MaTtepuaiibl
IudJieKTpuka. TpeboBaHus K MaTepuaiaM AMAJIEKTpUKa. TomoIorust TOHKOTJIEHOYHOTO
KOHJEeHcaTopa. MeToauka pacdeTa TOHKOIUIEHOYHBIX KOHJIEHCATOPOB.

Tomonorust TOHKOMJIEHOUYHBIX MUKPOCOOpOK. TexHomornueckue orpaHudeHust pyu NpOEKTHPOBAHUN
MHKPOCOOPOK.

4. Tosacronnenounue 'C

[Inatet Toncromnenounsix I'IC. TpeboBanus k MaTepraiaM NOJI0xKeK ToscToruieHouHbix I'HUC.
Macter ist Toncroruienounbix [UC. [MpoBossinue u pe3ucTuBHbIE TacThl. TpeOoBaHMs,
MIpebABISEMBIE K ITACTaM.

OCHOBHBIE TEXHOJIOTHUYECKUE ONIEpalluy U3roToBIeHHE ToacToruieHouHbIX I UC. Cxema
TEXHOJIOTMYECKOTr0 Mpolecca U3roToBiaeHus ToacTomieHonbx ['UC.

CrniocoObl HAaHECEHHS TOJICTHIX TUICHOK. TepMooOpaboTka nact. [ToAroHka HOMHUHAIOB IJICHOYHBIX
371eMeHTOB. I pynnoBele METObI NOATOHKH HOMUHAJIOB 311eMeHTOB ToscTomieHouHor ' C. Metog




na3epH0171 IIOATIOHKH. Pacuer TOmoJIOruM TOJICTOIICHOYHBIX PE3UCTOPOB. Pacuer Tonomoruun
TOJICTOINNICHOYHBIX KOHOACHCATOPOB.

Tema 2.10. TexHosiorus
MPOU3BOICTBA
MOJTYTIPOBOTHUKOBBIX
MHKPOCXEM

Conep:xxaHue

1.BBeeHue B TEXHOJIOTHIO MOJIYNPOBOIHMKOBBIX MUKPOCXeM, MOJTyuYeHHE OUTIOISIPHBIX
CTPYKTYp. DIeMeHTHI NomynpoBoaHUKOBEIX UMC Ha Oumossipabix Tpanzuctopax. [Inanapro-
3MUTAKCUANBHBII TpaH3ucTop. IlocienoBaTebHOCTh TEXHOIOTHYECKOTO IIPOLIECCa 3T OTOBICHUS
TPaH3UCTOPA. DMHUTAKCHAIIbHBIE PE3UCTOPBI M HHTErpasibHbIe KOHAEeHcaTophl. M/IIT KoHIeHCaTOpB

2.A30ss11151 371€eMeHTOB B noynpoBoaHuKkoBbix UMC. M3oumsus o6paTHO-CMELICHHBIM P-N
nepexoioM. Cxema TeXHOJIOTHYECKOTO Mpolecca MOJIyYeHUs MIIaHAPHO-3MUTaKCHAIBHOTO
TpaH3uctopa. M3omanus AuaneKTpuKkoM. M30m1ust MOMUKPUCTAIUINYECKUM KpeMHueM. M3omsanus
BO3IyLIHBIM 3a30poM. KomOuHupoBanHas uzossius (M3omnanap — |, M3oranap — I1).
[MonunnanapHas u nHUIUIaHApHAS TeXHOIOTHH n3osanuu anemeaToB UMC. TlomHas u3onsimst
BMHKpOCXEMaX.

3.MapuipyT u3roroBjeHus miuacTuH kpemuus. lllmmdoBanue n momupoBKa IIaCTHH.
Ocob6ennocty 1 BUIBI IDTH(oBanus. AGpa3uBHbIe MaTepralbl A nuindosanus. CriocoObl
KperieHne miacTul rnpu noudosanuu. O6opyaoBaHue A7l TUTU(GOBKH TUIACTHH.

[MTonmpoBka ruracTuH. MexaHn4eckasi 1 XMMUYecKask TIOJIMPOBKa IiacTHH. [lodyaBToMaT NOIHPOBKH
iactiH. @opmupoBanue dhacok. Haznauenne nannoii onepauun. [lonxydyenue hacok mpouiabHBIM
aIMa3HbIM KpyroMm. OpHeHTaNUs CITUTKOB NOJIYIPOBOJIHUKOBBIX MaTEPHAIIOB 10 Pa3IMYHBIM
iockocTsiM. CriocoObl pa3sMeTKH, OPUEHTUPOBAHMS M PE3KH 3arOTOBOK U CIIUTKOB
MOJYTIPOBOJHUKOBEIX MaTepraioB. O00py10BaHHE [Tl OPUSHTAINH CIIUTKOB I10
KpUCTAITIOTpaQUECKHM OCSIM H TIOCKOCTSIM

Kypcosoii npoekTt (padora)

TemaTnka KypcoBbIX IPOEKTOB (padoT) (BbIOMpaeTcsi yueOHbIM 3aBeleHUEM)
PazpaboTaTh TOMOJIOTHIO MEYATHON MJIATHI NPUHIUNMAJIBHOM A5 NPUHIMIHAIBHON cXeMbI:

YceunuTenst MOIIHOCTH

I'eneparopa HU

a0 PE

TaliMepa BKIIFOUEHUS CBETA
OIEKTPOHHOTO TEPMOMETPA U T.1I.

OyHKIIMOHATIBHOTO FeHepaTopa

Oos3aTe/IbHBbIC ayIMTOPHBIE YUeOHBIC 3aHATHS 110 KYPCOBOMY IPOEKTY (padore) (ecju MpeIyCMOTPEHO, YKAa3aTh TEMATHKY
H(WIM) Ha3HaYeHue, BU/ ((hopMy) OpraHu3anmu y4eOHoii 1esiTeTbHOCTH)

N~ WDNRE

AHanu3 TEXHMYECKOTO 3aJIaHMs Ha IPOEKTHPOBAHHE;

Otanbl paboThl HaJl KypCOBBIM IPOEKTHPOBAHHUEM;

3asauu TOMOJIOTHYECKOTO TPOEKTUPOBAHUS;

[lopsinox mpoeKTHpOBaHNs NIEUYaTHBIX IIJIaT;

AHaJIN3 4aCTHOTO TEXHUYECKOTO 331aHusl Ha pa3paboTKYy;

Br10op Tumna neyaTtHO# miatel, ee rabapuToB U MaTepHaia

Onenka KOHCTPYKTHUBHBIX TIOKa3aTeNell MpH aHATUTUIECKOH KOMIIOHOBKE;

Omnpenenenue coOCTBEHHON YacTOTHI BUOPAIMH NIEUYaTHOM TUIATHI, aHAJIW3 TIONYYEHHBIX PE3YJIbTATOB;




9. BrI0OOp crocoba yCcTaHOBKH PaJHo3JIEMEHTOB Ha MEYaTHYIO TIaTy;
10. ITpoBepka rcku3a revyaTHoM IJIaThl;

11. TIpoBepka TOMOJIOTUY TT€YaTHOM IJIaThI;

12.TIpaBuna opopMIIeHHS TEKTPUUECKON CXEMBI M TIEPEUHS 3JIEMEHTOB;
13.IIpoBepka coaep:kaHusl MOSCHUTEIBHON 3alUCKU KypPCOBOTO ITPOEKTA;
14. TloaroToBKa MaTEPUAIIOB K 3aILUTE KYPCOBBIX POEKTOB;

15. 3anmTa KypcoBbIX IPOEKTOB

BueaynuTopHasi (caMocTosITe/IbHASL) y4eOHAsA padoTa 00y4aromerocsi HaJ KypcoBbIM MPoeKToM (padoToii):

1. [InarmpoBanme pabOTHI Hajl KYPCOBBIM IMPOEKTOM;

2. Wsydenne mpuHIUTIA pAOOTHI AIEKTPUIECKON CXEMBI;

3. AHanu3 BHEIIHUX BO3JCHCTBUI Ha YCTPOMCTRBO;

4. AHanu3 yciIoBHM SKCIUTyaTallul YCTPOUCTBA;

5. KoHCTpyKTHBHBIE CTIOCOOBI 3aITUTHI OT BHEITHUX (PAaKTOPOB;

6. Br100op 31eMeHTHOM 0a3bl ¢ y4eTOM yCIOBUH SKCILUTyaTaIiH; 3
7. OpueHTHPOBOYHBII BEIOOp pa3MEpOB MEYaTHOM IJIATHI;

8. ITpoexTrpOBaHKE NEYATHON IUIATHI C UCIIOJIB30BAaHUEM MAKETOB MPUKJIaIHBIX IPOrPaMM;

9. AHanu3 NOoIy4YeHHBIX PE3yNIbTaTOB;

10.0¢opmiteHrE TOMOJOTHUSCKUX YSPTEKEIH;

11.Be100op ciocoba KperieHns eYaTHOM TIaThl U OTPEICTICHHS €€ JKeCTKOCTH;

12.0nenka kauecTBa pa3pabOTKH;

13.0¢dopmiteHus TEKCTOBOW JOKYMEHTALMHU U TpaduyecKoii YacTu KypcoBOTO MPOEKTa

Yueonan npaktuka mo I1M.02

W3yueHne TeopeTHuecKX OCHOB BBIIIOJIHEHUS OTIIENBHBIX BUAOB padoT.

IToaroroska oTuera. 72
IIpousBoacTBeHHast MpakTHKA (BuAbI padort) mo I1TM.02

Buner pabot o Pazneny 1:

1. Pa3paboTka 37eKTprUUeCcKIX MPUHIMIHATIBHBIX cxeM Ha [I9BM

2. Pa3pa0oTka CTPYKTypHOH 3JIEKTPUUYECKOI CXEMBI JIEKTPOHHOT'O yCTpOiicTBa

3. MogenupoBaHue MPHHIUIAAILHBIX CXEM 110 IIOCTOSIHHOMY TOKY

4. [IpoexTrpoBanue U MOICIUPOBAHIE TUPPOBBIX CXEM

5. MopaenupoBaHne YaCTOTHBIX XapaKTEPUCTUK CHIIOBBIX MOJIYTIPOBOIHUKOBBIX MPHOOPOB 79

Bunst pabot no Pazneny 2:

Brimonaenune paboT o o(opMIIEHHIO TPOEKTHO-KOHCTPYKTOPCKOHW JJOKYMEHTAIIUN
PenmaxtrupoBaHue Mocaio9HBIX MECT PaIMOKOMITIOHEHTOB C TUIAHAPHBIMU M IITHIPEBBIMH BBIBOJIAMU;
IIpoBepka TEXHOIOTMYECKUX MApaMETPOB MOCAJTOUYHBIX MECT PAIUOKOMIIOHEHTOB;

IIpoBepka COOTBETCTBHS MapKH KOMIIOHEHTA CXEMBI M €T0 MT0CaJOYHOTO MECTa;

PenaxtupoBaHue cTeKOB KOHTAKTHBIX TUIOIIAOK;

IIpoBepka COOTBETCTBHS NPUHLUMINAIBHON CXEMBI M YIIAKOBKH M€YaTHOM MJIaTHI;

s E




7 O3HaKOMJICHHE C TEXHOJOTHYECKON MOKyMeHTalue mpu npousBoactee Iuy.
8. Yyactre B IOATOTOBKEe W O(hOPMIICHHH MapIIpyTHBIX KapT Ha U3TOTOBIICHUE ITEYATHBIX TIAT
9 YyacTtue B pa3paboTKe OTACIBHBIX ONEpaIldii TEXHOJIOTHIECKOro Tporiecca mpomu3BoacTsa DlnyY

10. O3HaKOMJICHHE C OCOOCHHOCTSIMH ITPOU3BOICTBA AICKTPOHHBIX IPUOOPOB U YCTPONCTB

11. O3HaKOMIJIEHHE C OCOOEHHOCTSIMH TEXHOJIOTHIECKOTO 000pyAOBaHUS IPH MPOU3BOJICTBE MEYATHBIX TIIAT

12. YdacTre B BBIIOJHEHUH OCHOBHBIX 3TAIIOB TEXHOJIOTHYECKOr0 MpoIlecca MPOM3BOJICTBA NIEUATHBIX IJIaT

IIpomexyTOUHAS aTTECTAIIMS 8
Bcero: 308




3. YCJOBUSA PEAJIN3ALIUUA NTPOPECCUOHAJIBHOI'O MOAYJIsA
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecledeHn 10

Jis  peanu3anii  IPOTpaMMBbl  MPOQPECCHOHATHHOTO  MOIYJS  JIOJDKHBI  OBITH
MPElyCMOTPEHBI CIEAYIONINE CIeIIMATbHbIE TOMEICHUS:

Ka6uner nundopmaruku u UKT, ocHameHHbIH 000py10BaHHEM:

- pabodee MecTO MpenojaBaTelis, 000pyJI0BaHHOE MEPCOHANIBHBIM KOMIBIOTEPOM (MU
MOHOOJIOKOM) € HEOOXOAWMBIM JIMIIEH3MOHHBIM IPOTPAMMHBIM OOECIIeYeHHEM OOIIero
u ipodeccuoHaibHOTO Ha3HaueHus, MDY

- paboune MecTa ¢ IepCOHATBHBIMA KOMIBbIOTEpaMH (MJIM MOHOOJIOKaMHU) TI0 KOJIMYECTBY
o0ydJaromuxcsi ¢ HEOOXOAUMBIM JIMIIEH3UOHHBIM IPOrpaMMHBIM oOecredeHreM OOIIero
U Tpo(hecCHOHANBHOTO HA3HAUYCHUS;

- IOKaJIbHAS CeTh C BBIXOJ0M B MIHTEpHeET;

- KOMIUICKT MPOEKIIMOHHOTO 00Opy/noBaHUs (MHTEPAKTHBHAS JIOCKA B KOMILICKTE
C MPOEKTOPOM HIIU MYJIbTUMEIUNUHBIN MPoeKTop ¢ s3kpaHoM uin JKK-nanens);

- KOMIUIEKT Y4eOHO-METOAMYECKON JOKYMEHTAINH;

- KOJUIeKIUsl IU(POBBIX 00pa30BaTENbHBIX PECYPCOB: IEKTPOHHBIE BUACOMATEPUATIBI,
AIIEKTPOHHBIC YYCOHHUKH, TPE3CHTAINH;

- HarJIAIHbIE TOCOOUS: IEMOHCTPAIIMOHHBIE TJIAKAThI, MAKEThI, Pa3aTOYHBIA MaTepual.

JlabopaTopus cucTeM aBTOMATH3MPOBAHHOIO IPOEKTHPOBAHUS:

- pabouee MecTO IMpemnojaBaTessi, OOOPYJOBaHHOE MEPCOHAIBHBIM KOMIIBIOTEPOM
C HEOOXOAMMBIM JIMIICH3HOHHBIM MTPOrPAaMMHBIM O0O€CTIiedeHrneM 00IIero U MpodeCCHOHATBLHOTO
Ha3zHauyeHus1, MOY;

- JJOKaJIbHAas CETh C BBIXOJ0M B MIHTEpHET;

- KOMIUIEKT MPOEKIIMOHHOTO O0OpynOoBaHUsl (MHTEpAaKTHBHAs JOCKa B KOMILIEKTE
C MPOEKTOPOM MJIU MYJbTUMEIUNHBIN IPOEKTOP C SKPAHOM);

- paboune MecTa MO KOJMYECTBY OOYyYaroIIUXCs C MEPCOHAIBHBIMU KOMIBbIOTEpaMH
(MOHOOJIOKaMH) UM HOYTOYKH C HEOOXOIMMBIM JIUIIEH3MOHHBIM ITPOTrPAMMHBIM 00€CTICUCHHEM
o0mrero u npodeccruoHalbHOTO Ha3HAYCHNUS,

- o0opyaoBaHHE ISl TIPOTOTUITUPOBAHMS TMEYATHBIX TUIAT ((Ppe3epHBI WU JIa3epHBII

rpasep).

OcHameHHbIe 0a3bl NPAKTHKH:

Peanuzamust oOpa3zoBarenbHON MpPOrpaMMBbl  MPEIoNaraeT oO0sA3aTeNbHYI0 YUYEOHYIO
Y TIPOU3BOJICTBEHHYIO MTPAKTHUKY.

VYyebHas mpakTHKa peaju3yercs B MAaCTEPCKUX MPOPECCHOHAIBHONW 00pa3oBaTeIbHOM
OpraHu3ali W TpedyeT Hamuuus oOOpyAOBaHWS, HWHCTPYMEHTOB, PACXOJIHBIX MaTEepUANIOB,
00eCTIeYnBarOIINX BBITOJIHEHHE BCEX BHIIOB PAa0OT, OMPEACICHHBIX CONEPKAHHEM IPOrpaMM
pohecCHOHANBHBIX MOYJIEH, B TOM YKciie 000PYyA0BaHUS U HHCTPYMEHTOB, UCIIOJIb3YEMBIX MPH
npoBeaeHnn yemnuonaroB WorldSkills u ykazaHHbBIX B HH(PACTPYKTYPHBIX JINCTaX KOHKYPCHOM
nokymenTtanun WorldSkills mo komnereHIMu «IEKTPOHUKAY.

[Tpou3BoACTBEHHAs TPAKTHKA PEATH3YETCS B OpPTaHH3AlUAX MPHOOPOCTPOUTEITHHOTO
npoduns, oOecrneynBarONX eATEIHbHOCTh OOyYaroImUXcs B MpOodeCCHOHATBHOW 00IacTu:
29 IIpou3BOACTBO 3JIEKTPOOOOPYIOBAHUS, JJIEKTPOHHOTO U ONTHYECKOTO OOOpPYIOBaHUS,
40 CxBO3HBIEC BU]IBI ICATEIILHOCTH B MPOMBITIIIEHHOCTH.

OOopynoBaHre TPEANPUATHA W TEXHOJIOTHMYECKOE OCHAIeHHe paboumx MecT
NPOM3BOJICTBEHHON TPaKTHUKU JOJDKHO COOTBETCTBOBATH COJCPKAHUIO MPO(HEeCcCHOHATILHON
JNEeSTENIbHOCTH W J1aTh BO3MOXKHOCTH OOydaromieMycst OBjIaieTh MpodecCHOHATbHBIMU
KOMIETCHIIMSIMA [0 BCEM BHJaM JACSITEIBHOCTH, MPEIyCMOTPEHHBIMH MPOTPaAMMOM,
C UCIMOJIb30BaHUEM COBPEMEHHBIX TEXHOJIOTHI, MaTepHaIOB U 000PYJOBAHHUS.



3.2. UudopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl

3.2.1 JIutepatypa
OcHoBHas:

1. TI'myxoB, A. B. IlpoexTupoBaHHME 3IJIEKTPOHHBIX YCTPOMCTB B CXEMOTEXHHYECKOM
penakrope PSpice Schematics : yaednoe nocodue / A. B. I'myxos, B. B. llyowun, JI. T'.
Porynuna ; RU. — HoBocubupck : Cubl'YTU, 2016. — 77 ¢. — TeKcT : 3IeKTpOHHBIH //
Jlansb : snekrponHo-OMbMoreunas cucrema. — URL: https://e.lanbook.com/book/257207
(mata obpamenus: 03.12.2022). — Pexxum qoctyna: ajisi aBTOPU3. TOJIb30BATEIICH.

2. Arees, . M. ®usuka anekTpoHHBIX TpuOopoB / . M. AreeB. — 2-¢ u3 1., ctep. — CaHKT-
[TeTepOypr : Jlauw, 2022. — 324 ¢. — ISBN 978-5-507-44634-6. — TeKCT : 2IeKTPOHHBII
/! Jlanp : ANIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL.:
https://e.lanbook.com/book/231485 (mara obpamenus: 02.12.2022). — Pexum nocryna:
JUISL aBTOPH3. MOJIb30BATEIICH.

3. HUrnaroB, A. H. OcHOBBI 31eKTpoHUKH : ydeOHoe mocobme / A. H. Urnatos, B. JL
Capunbix, H. E. ®aneeBa. — Bomnorna : Uadpa-Unxkenepus, 2022. — 560 c. — ISBN
978-5-9729-1059-5. — Texkct : amekTpoHHBId // JlaHb : AMEKTPOHHO-OMOIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/282137 (nara ob6pamenus: 02.12.2022). —
Pexxwum nocTyma: 1isi aBTOpHU3. TOIB30BATENECH.

4. CkopnskoB, B. A. OGmiast snekTpoTexHuka u snekrponuka / B. A. Ckopnskos, B. S1.
®ponoB. — 3-¢ u3., crep. — Cankr-IlerepOypr : Jlans, 2023. — 176 c. — ISBN 978-5-
507-45805-9. — TekcT : anexkTpoHHbIN // JIaHb : 37EKTPOHHO-OMOIHOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/284066 (mara oOpamenms: 02.12.2022). — Pexum
JOCTYTIA: JIJISl aBTOPU3. TIOJIb30BATEIICH.

5. A0GOGacos, U. b. Yepuenue na xommbiorepe B AutoCAD : yuebnoe mocobue / U. b.
A066acoB. — Mocksa : JIMK Ilpecc, 2010. — 136 c. — ISBN 978-5-97060-049-8. —
Texcr : onexktponHslt // Jlab : 35eKTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/1333 (nata o6pamenus: 03.12.2022). — Pexxum noctyna: amis
aBTOPU3. NIOJIB30BATENECH. .

JdomosiHnTEIbHAS:

6.0ncroT, C. AutoCAD ® 2014 u AutoCAD LT ® 2014. OdunmansHbiil yaeOHbBIH Kypc /
C. Omncror ; nepesog ¢ anriuiickoro C. I1. MBxxenko. — Mocksa : /IMK IlIpecc, 2014. —
421 ¢. — ISBN 978-5-94074-895-3. — TekcT : anekTpoHHbIH // JlaHb : 3IEKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/63186 (mara oGparieHwst:
03.12.2022). — Pexwum gocTymna: Juisi aBTOPU3. MOJIb30BATEICH.

3.2.2 UnTepHeT-pecypcesl:
1. http://e.lanbook.com.
2. http://urait.com



4. PEAJIM3ALIMA TNPOI'PAMMBI JUUId JIMIL C OI'PAHUYEHHBIMU
BO3MOXKHOCTSIMHAU

1. O6pa3oBanue 0OydYaIOUIMXCS C OrPAHHYCHHBIMH BO3MOXKHOCTSIMH 3II0POBbs (TIpU
HAIMYUU KOHTHHIEHTA) MOXKET ObITh OPraHU30BaHO KaK COBMECTHO C JIPYTUMU 00yJarOIUMUCH,
TaK ¥ B OTJICJBHBIX TPYIIIax.

B ocBoeHMM MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBbsI OOJIBIIOE 3HAUCHHE MMEET MHIMBHIyalbHas paboTa, MmoJpa3syMeBaromas aBe (popMbl
B3aMIMOJICHCTBHS C TIPEIoaBareiieM: WHANBUAyaIbHAs ydeOHas paboTta (KOHCYIbTAIUU), T.C.
JIOTIOJTHUTEIIbHOE Pa3bsICHEHUE Y4eOHOro Marepualia, W yrIyOJeHHOEe M3Y4YeHHE Marepuana u
WHAWBUAyaIbHAS BOCIHTATENbHAs paboTa. VHIMBHIyalbHBIE KOHCYJIBTAIIMH TIO TPEAMETY
SBIISTIOTCSI  B&KHBIM ~ (DaKTOpOM,  CHOCOOCTBYIOIIMM  HMHIMBHIyalU3allid  OOyYeHUS H
YCTAHOBJICHUIO BOCIUTATEIIBHOTO KOHTAKTa MEXAY TperojaBareieM H O0yJaroImuMes
WHBAIUIOM I O0YYaIOUIMMCS C OTPAaHHYCHHBIMH BO3MOKHOCTSIMU 3I0POBBSI.

2. Y4eOHO-METOAMYECKHEe MaTepUaibl Al 00YyJArOIIUXCS U3 YHCIa HHBAIUIOB U JIHII C
OTPaHUYCHHBIMH  BO3MOYKHOCTSIMH ~ 37I0POBbsI  NPEIOCTABISIOTCA B  OJHOM U3 (opm,
aJaNTUPOBAHHBIX K OTPaHUYCHHUSIM HUX 370POBbSI H BOCIPUSTHS WH(OPMAIIUH.

[lepedeHb yueOHO-METOIMUECKOTO 00ECTICUCHHS JJIs1 00YYAFOIIUXCS IO JUCIUTUINHE:

e (C HapyuieHueM ciyxa: B meyaTHoi (hopme, B (hopMe JIEeKTPOHHOTO JOKYMEHTA;

e C mapymieHHeM 3peHHs: B Te4aTHOH (opme yBenmmdeHHBIM MmpUPTOM, B Gopme

AJIEKTPOHHOTO JOKYMEHTA,;
e (C HapylieHHEM OMOPHO-IBUTATENBLHOTO ammapara: B medaTHod Qopme, B Qopme
JIEKTPOHHOTO JOKYMEHTA;

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcsi.

3. OcBoeHue AUCHUILIMHBI MHBAIMIAMH U JIMIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBSI OCYIIECTBIISIETCS C HCIIOJIb30BAaHUEM CPEICTB OOYYEHHs OOIIETO M CIIEHUAIBHOTO
Ha3HA4YCHUs: MYJIbTUMEANIHOE 000pyAOBaHHWE C BO3MOXKHOCTHIO SKPAaHHOTO YBETUYECHUS IS
CTYJICHTOB C HApyIICHWEM 3pPCHUs, WUCTOYHWUKH IMHTAHUS IS WHIAUBUIYAIBHBIX TEXHUYECKHX
CPEJICTB.

B xaxmoit ayamropum, rAe OOydYalOTCS WHBAIHILI W JIHIAa C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0OPOBbSI, TMPEAYCMATPUBAECTCA COOTBETCTBYIOIIEE KOIUYECTBO MECT JUIS
00YYJaOIINXCSI ¢ YIETOM OTPAaHUYCHHUIA UX 3I0POBbSL.



5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

KonTponk u oleHKa pe3yldbTaTOB OCBOSHHUS NPOPECCHOHATBLHOrO MOAYJs «BbImonHeHne
MIPOEKTUPOBAHUS AIIEKTPOHHBIX YCTPOWCTB M CHCTEM)» OCYILIECTBIIIETCS NPENOJaBaTeieM B
MpoILIecCce MPOBEACHUS CAMOCTOSITENbHBIX pa0OT, MPAKTUUECKUX 3aHITHI, TECTUPOBAHUS, a TAKXKE
BBITNIOJTHEHUS 00YYarOIMMHCS UHIUBUIYaJIbHBIX 33/1aHUN, IPOEKTOB, UCCIIEI0BAHUIN
Pe3yabTaThl 00yueHust (0CBOCHHbIC YMEHHSI, yCBOCHHbIE DopMBbI 1 METOABI
3HAHMSA) KOHTPOJISl M OLleHKU
pe3yJabTaToB 00y4eHUus

B pe3ynomame oceoenusa oucuyuniunovl 00y4arOuuiica 001:4CeH YMenb:

- OCYIIECTBIIATH COOP M aHAIM3 UCXOIHBIX JAHHBIX JUIS BEIOOpA TECTHPOBAHNE,
CTPYKTYPHBIX, GYHKIIMOHAILHBIX U TPUHIUIHATIBHBIX CXEM; OK3aMEH,

- MOI0MPATh NMEMEHTHYIO 0a3y pH pa3pad0TKe MPUHITUITHAIEHBIX JKCIIEPTHOE HAOIIOIEHUE
CXEM DJICKTPOHHBIX YCTPOWCTB C yU4ETOM TpeOOBaHHUI TEXHHYECKOTO BBITIOJTHEHHS TIPAKTHIECKUX
3a7aHNs; pabor,

- OMHCHIBATH paboTy MPOEKTHPYEMBIX YCTPOHCTB HA OCHOBE aHAN3a  OILICHKA PEeIICHHs
ANIEKTPHUYECKUX, (PYHKIIMOHATIBHBIX U CTPYKTYPHBIX CXEM; CHUTYaI[HOHHBIX 33714,

- BBIIIOJIHATD YEPTEKU CTPYKTYPHBIX U JJIEKTPUUYECKUX OLIEHKA IIpouecca U
MPUHIUIIMATIBHBIX CXEM; PE3YJIbTATOB BBIIIOJIHCHUSA

- IPUMEHSTH TTaKeTh MPUKIATHBIX TPOTPaMM JUTS MOJICIUPOBAHHS BUJIOB paboT Ha MMPaKTHUKE

JNEKTPUIECKUX CXEM;

- 0OPMIISITH KOHCTPYKTOPCKYIO IOKYMEHTAIMIO Ha OHOCTOPOHHHE U
IBYCTOPOHHHME TI€YaTHBIE IJIaThI;

- IPUMEHSTh aBTOMAaTU3UPOBAHHbBIE METOMBI Pa3paboTKH
KOHCTPYKTOPCKOM TOKYMEHTAIIUH;

- OCYIIECTBIIATH COOp U aHAJIM3 UCXOIHBIX JIAHHBIX ISl BHIOOpA
CTPYKTYPHBIX, YHKLIMOHAIBHBIX U IPUHLIUIHAIBHBIX CXEM
MIPOEKTHPOBAHUS I€TaNeH, Y3JI0B U YCTPONUCTB PAIMOTEXHUIECKIX
CHUCTEM;

- moaOMpaTh 3JIEMEHTHYI0 0a3y mpH pa3paboTKe NPUHIMITHATBHBIX
CXEM 3JIEKTPOHHBIX YCTPOMCTB C yUeTOM TPeOOBaHUM TEXHUUECKOTO
3aJlaHus;

- BBITIOJTHATH HECJIOKHBIE pacdeThl OCHOBHBIX TEXHUUECKUX
nokasaresel MPOCTEHIINX MPOEKTUPYEMBIX IIEKTPOHHBIX TPUOOPOB
U YCTPOMCTB;

- MPOBOAMTD aHAIN3 pabOTHI pa3pabaThIBA€MOIl CXeMBI
3NEKTPUIECKOI MPUHIUINAIBHON 3JIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB B IPOrpaMMe CXEMOTEXHUYECKOT'O MOJIEINPOBAHUS;

- MPOBOAMTH AHAIN3 TEXHUYECKOTO 3aJaHUs Ha TPOEKTUPOBAHHE
3JIEKTPOHHOTO YCTPOICTBA HA OCHOBE MTEYaTHOTO MOHTAXka;

- YUTATh MPUHLIUIHAIBHBIE CXEMBI 3JIEKTPOHHBIX YCTPOUCTB;

- MPOBOANTH KOHCTPYKTHUBHBIN aHAJN3 3JIEMEHTHOMN 0a3bl;

- BEIOMPATH KJIACC TOYHOCTH ¥ IIAr KOOPJWHATHOW CETKH Ha OCHOBE
aHaJIN3a TEXHUYECKOTO 3aJaHMs;

- BEIOUPATh M PACCUUTHIBATH DJIEMEHTHI IIEYATHOTO PHCYHKA;

- KOMITOHOBAaTh M pa3MeIaTh 3JIeKTPOPaIH03IeMEHTHI Ha IIEYaTHYIO
IIaTy;

- BBINIOJIHATH pacyeT KOHCTPYKTHUBHBIX MIOKa3aTelel 3MeKTPOHHOTO
YCTPOWCTBA;

- BBINIOJIHATH pacdyeT KOMIIOHOBOYHBIX XapaKTEPHUCTHK 3JIEKTPOHHOIO
YCTPOMCTBA;

- BBINOJIHATH pacyeT rabapuTHBIX Pa3MepOB IEUaTHON IIaThI
3JIEKTPOHHOIO YCTPOICTBA;

- BEIOMpATh TUTIOPAa3MEPhI MTEYaTHBIX IUIAT.



- BBIOMPATH CTIOCOOBI KPETUIEHHS U 3aITUTHl IPOSKTHPYEMOTO
3JIEKTPOHHOI'O YCTPOMCTBA OT BIUSHUS BHEIIHUX BO3/ICHCTBUIA;

- BBIMIOJIHSITH TPACCUPOBKY MPOBOITHUKOB IEUYATHOM IJIaTHI;

- pa3pabaThIBaTh YePTEIKHU IMEUATHBIX IUIAT B TTAKETE MTPHKJIATHBIX
nporpamm CAIIP

- MPOBOANTH aHAIN3 KOHCTPYKTHUBHBIX ITOKa3aTeNen
TEXHOJIOTUYHOCTH

B pezynomame oceoenun oucyuniaunol 00y4arouiuiica 001)4cer 3Hamp:

- TIOCJIEZIOBATENBHOCTD B3aUMOAEHCTBUS YacTel cXeMm;

- OCHOBHBIE MTPUHIHIEI Pa0OTHI HU(PPOBBIX M AHAJIOTOBBIX CXEM;

- (hyHKIIMOHAJIbHOE HA3HAUCHHE 3JIEMEHTOB CXEM;

- COBPEMEHHYIO DJIEMEHTHYIO 0a3y CXeMOTEXHUYECKOTO
MOJICJINPOBAHHUS JIEKTPOHHBIX TPUOOPOB U yCTPOICTB;

- IPOrPaMMBbl CXEMOTEXHUYECKOI0 MOJCIUPOBAHUS SIEKTPOHHBIX
prOOPOB U YCTPOHCTB;

- OCHOBHbI€ NOJIOXKEHUS | ocyJapCcTBEHHON CHCTEMBI CTaHAAPTU3AINH
I'co);

- OCHOBHbIC MOJIOXKEHUS €AUHOM CUCTEMBI KOHCTPYKTOPCKOM
noxkymenTauuu (ECKJ);

- JICMCTBYIOIIIIE HOPMAaTHUBHBIC TPEOOBAHHS U TOCYIaPCTBEHHBIC
CTaHOApTBHI,

- KOMIUIEKTHOCTb KOHCTPYKTOPCKHUX JOKYMEHTOB Ha y3JIbl U OJIOKH,
BBITIOJTHEHHbIE HA TIeYaTHBIX MJIaTax;

- aBTOMaTH3UPOBAHHbBIE METObI Pa3pabOTKU KOHCTPYKTOPCKOH
JOKYMEHTAlNH;

- OCHOBBI CXEMOTEXHHKH;

- COBPEMEHHYIO DJIEMEHTHYIO 0a3y 2JIeKTPOHHBIX YCTPOWCTB;

- OCHOBBI IPUHLIMIIOB IPOEKTUPOBAHMS IEYATHOTO MOHTAXa;

- TIOCJIEZIOBATENBHOCTH MPOLEAYP MPOSKTUPOBAHUS IPUMEHAEMBIX
MIpH pa3paboTKe MEeYaTHBIX TUIAT SJIEKTPOHHBIX YCTPOUCTB;

- 3Tarbl IPOEKTUPOBAHUS HJIEKTPOHHBIX YCTPONCTB;

- CTauM pa3pabOTKH KOHCTPYKTOPCKON TOKYMEHTALNH;

- CpaBHUTEJbHBIE XapaKTEPUCTUKE PA3TUYHBIX KOHCTPYKIIUN
MeYaTHBIX IUIAT;

- (hakTOpBI, BIUSIOIINE HA KAUECTBO MPOSKTUPOBAHUS IT€YAaTHBIX
Jiar;

- IPU3HAKY KBATN(UKAIMY IEYaTHBIX I1J1aT;

- OCHOBHBIE CBOMCTBA MaTepHAaJIOB NIEYaTHBIX IJIAT;

- OCHOBHBI€ MTPHUKJIaHBIE TPOTPAMMbI aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHMUS U X Ha3HAYCHMUS;

- THUIOBOH TEXHOJOTMUYECKUI MPOIIECC U €0 COCTABIISIOIINE;

- OCHOBBI IPOEKTHPOBAHUS TEXHOJIOTUYECKOTO IIPOIIECCa;

- 0COOGHHOCTH MPOU3BOICTBA YJICKTPOHHBIX IPUOOPOB U YCTPOKCTB;
- crocoOBI ONMCAHUS TEXHOJIOTHUECKOTO TIPOLIECCa;

- TEXHOJIOTMUECKHE MPOLIECCHI TPONU3BOACTBA MEYATHBIX IJ1aT,
WHTETPATBHBIX MUKPOCXEM U MHKPOCOOPOK;

- METOJIbl aBTOMAaTH3HPOBAHHOTO IPOSKTHPOBAHMS INEKTPOHHBIX
YCTPOWCTB U CUCTEM;

- METO/IbI OLICHKHU Ka4eCTBa MPOEKTUPOBAHMS SIEKTPOHHBIX
YCTPONCTB U CUCTEM

TECTHPOBaHHE,
9K3aMeH,

JKCTIepTHOE HAOII0ICHIE
BBITIOJTHEHHS TIPAKTUYECKUX
pabor,

OIICHKA PEIICHHSI
CUTYaIlMOHHBIX 3a]1ad,
OLIEHKA Tpoliecca 1
PE3yIbTATOB BBIMOIHCHUS
BUJIOB paboT Ha MMPaKTHUKE

@®opMbI UTOTOBOTO KOHTPOJIA 1O MpodeccuoHambHOMy Motyitio — [IM.02 «BsinonHenue

MPOEKTUPOBAHUS FIEKTPOHHBIX YCTPONUCTB U CUCTEM:



M/K.02.01 ITpoexkTupoBaHUE U aHAIN3 IEKTPUUECKUX CXEM - DK3aMEH

MJIK.02.02 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE IPOEKTUPOBAHUE MIEYATHBIX IUIAT - 3K3aMEH.
VI1.02.01 YuyeOnas npaktrka — nuddepeHIInPOBaHHBINA 3a4eT.

[1I1.02.01 ITpousBoacTBeHHAas MpakTuka — U PepeHITupPOBaHHBINA 3aUeT.





